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I NTRODUCT I ON 

The poten tia l s  of po l l en-ana l ytic research are as  yet hardl y  i n

vestigated in North Amer i ca .  Th i s  is expecta b l e  in a sc i ence which 

began l es s  than f i f ty years ago (Von Post , 1917) and wh i ch has 1 i tt l e  

practica l app l  ication .  With the recent introduction of methods for 

concentrat i ng the pol l en of a l l uv i a l  sed i ments ( Frey , 1955; Kurtz and 

Turner , 1 956; Arms , 1960) who l e  regions of the continent became potent i a l 

l y  open for investigation , for earl ier researchers were f a i r l y  l imited 

to investigation of either high l y  orga nic gediments , such as peat and 

gytj j a ,  or l acustr i ne sediments. 

The organic and l acustrine sediments of Europe have yie l ded a great 

dea l of po l l en-a na l y t i c  i n formation on t he sequences of po s t g l ac i a l  

vegetation changes i n  that reg i on (See Fl int and Deevey , 1956, for 

sUlTlTlary) . When, as  a t  S tar Carr (Clark , 1953), pollen sanlp l e s cou l d  

be col l ected i n  a s soc i at i on with archaeo l o g i caT ma ter i a l s, the vegetation 

at the s i te dur i ng the period of occupa tion cou l d  be ascertained from 

the pol l en record as we I  I as a da te of occupat i on i n  terms of the known 

vege tation sequence. Radiocarbon analy s i s  of dif ferent phases of the 

vegetat i on sequence provide an' absol ute t i me scale by which both the 

po l l en record and associated c u I  tura l ma ter i a l s m i ght be dated 

CuI tural ma teria l s  in direct a s soc i a t i on with high l y  organ i c  or 

l acustrine sedimen t s  are far rarer on  this continent than i n  Europe. 

Whi l e pol l en chrono l ogies have been avail ab l e for parts  of the United 

States and Canada for some t i me (FI i nt , 1960), and t hese chrono l o g i e s  

were soon dated by C-14, t here seemed 1 ittl e prospect that the informa tion 

woul d be of d i rect use to New Worl d archaeo l og i st s .  As o f  1955, the 

on l y  successfu l  ana l y sis of po l l en f rom an archaeo l o gical l ocal ity in 

North America which had appea red i n  the I iterature was the Boyl eston : 
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S t reet F i shwe i r  (Benn i nghof f ,  1 942 ) . Ame r i can a rchaeo l og i s ts were qu i t. 

i nt rigued by the potent i a l  val ue of the techn i que wh i ch had been ev i 

denced i n  the Eu ropean stud ies (wi tness Tay l o r ,  1 956) bu t were--and 

mos t l y  s t i l l  a re--qu i te i n  the dark about how to go about "doi ng" the 

pol l en stud i es they fel t were necessary . 

The pa l yno l og l s ts of the Ame r i cas were not qu i te so hes i tan t .  The 

excel l ent a rchaeo l og i ca l  chrono l og i es of the U n i ted States offered an 

exc i t i ng oppor tun i ty to ach i eve a pol l en ch rono l ogy ... t-, i c h  wou l d  nnt 118 

d i rect l y  dependent on s t ra t i graphy. Hopewe l l �n assoc i a t i ons i n  Ohio , 

fo r exampl e; cou l d  be assumed to be ol de r than Sou thern Cu l t a s soc i a 

t i ons i n  Okl ahoma . I f  such sed iments  proved pol l i n i ferous , a ch ronol ogy 

cou l d  be deve l oped . Sears ( 1 93 ) at temp ted such stud i es ,  but was 

gene ra l l y  unsuccessful  i n  recove r i n g pol l en from the sed imen t s .  The 

al l uv i al chronol ogies devel oped by Bryan , Antevs , and others i n  the 

Ameri can Southwest offered prospec ts to the 'pol l en anal yst , as d i d  the 

a l l uv i a l  ch rono l ogy of the Val l ey of Mex i co wh i ch was essent i a l l y  t i ed 

together by the a r t i facts conta i ned i n  the sed i ments. Sea rs i nvest i gated 

the former a rea i n  1 9  , though the resu l t s were not publ i shed unt i l  

recen t l y  (Sears, 1 962) , and he produced a Val l ey of Mex i co po l l en chro

no l ogy effec t i ve l y  dated by cu l tural  ma ter i a l s (Sea rs , 1 956 ) . 

Bu t i t  was not unt i l  the U n i vers i ty of Ar i zona's Geoch ronol ogy Lab

ora tor i es began i n tens i ve po l l en i nvest i ga t i ons i n  the Sou thwest ,  and i t  

was not unt i l  eff i c i ent  me thods of extrac t i n g and concentrat i ng po l l en of 

a l l uv i a l  so i l s  were devel ope d ,  tha t pol l en samp l es col l ec ted i n  d i rec t 

assoc i a t ion wi th cul tural  mate r i a l s  form the bas is  for a No r th Ame r i can 

pol l en chronol ogy (Ma r t i n  and Schoenwette r ,  1960 ; Ma rtin , Schoenwe t ter 

and Arms , 1 961 ) .  The cul tura l ma ter i a l s  we re ut i i  i zed to da te the sequence 

of vegetat i on changes ; the pol l en data. i n  tu rn. y i e l ded i nfor�t i �  re-
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garding the variety of vegetation and cl imatic phases under which the 

cultures had I ived and gave clues through the occurrence of pollen of 

agricultural plants as to the way of I ife of the people. This type of 

research is continuing apace in the Southwest, where late cui tural as

sociations can be dated with the precision afforded by tree-ring studies 

(Schoenwetter, 1962; Hevly, 1964; Schoenwetter and Eddy, 1964) or where 

early ones are associated with radiocarbon dates (Hafsten, 1961; Martin, 

1963; Oldfield and Schoenwetter, 1964). 

This study attempts to open up a new area of the United States to 

palynological investigation. It does not do so with the assurance of 

prior studies in North America, for on the one hand the amount of strati

graphic detail is quite I imited (by contrast to the bog pollen profiles 

of the Northeast or the Great Lakes area) and on the other hand the ab

solute dating controls are equally I imited. There are a number of radio

carbon dates to act as time-controls, but the time range in which the 

study is concentrated is relatively short (at most 1500 years) and the 

overlap of the standard error of the radiocarbon dates leaves the absolute 

dating quite open to interpretation. The cultural materials with which 

the pol len samples are associated are not as yet subject to tight time

control. There are a number of hypotheses in the archaeological literature 

pertaining to the relative and absolute dating o� these cui tural materials, 

but considering the total number of known sites, and considering the 

total area they would encompass, a truly representative sampl ing is not 

available in the scientifically analyzed record. 

There is a further problem; one which I predict will become of in

creasing import as archaeologists become more interested and involved 

in palynological researches. Pollen analysis is a statistical technique. 

It concerns itself not with vegetation directly but with the numbers of 
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po l l en gra i ns l ef t  as fos s i l s  by p r i o r  vegeta t i on cOfTfTlun i t i e s .  Al l 

pl ants do no t  po l l i nate equa l l y ,  and the p rospect s  fo r the p reserva t i on 

of one k i nd of po l l en a re not the same a s  fo r othe r  k i nds . Some po l l en 

types a re mo re f rag i le than othe r s , p l an t s  tha t a re no t w i nd po l l  i nated 

<anemog.mDus) often do not shed the i r  po l l en very f a r ,  and in  some 

spec i a l  I ns tances <as i s  the case of p l ants  wi th c l e i s togamous f l owe rs )  

the pl ant  never actua l l y  sheds i ts po l l en a t  a l l .  P l a n t s  of va r i ous 

spec i es produce and shed qu ite d i ffe rent amounts  of po l l e n ,  so those that 

shed mo re a re re l a t i ve l y ove r- rep resen ted i n  the foss i l  reco rd .  To 

ove rcome such d i ff i cu l t i es , the po l l en ana l ys t  mus t  o r i ent h i s  resea rches 

to the reso l u t i on of spec i f i c  p robl ems .  He seg regates catego r i es  w i  th i n  

the po l l en reco r d ,  based upon h i s  knowl edge of eco l o g i ca l  cond i t i ons, 

wh i ch have mo re or l es s  va l ue dependent upon the p rob l em he has chosen 

to reso l ve .  Those catego r i es wh i ch have more va l ue a re s ta t i s t i ca l l y  

emphas i zed--a l eg i t ima te ope ra t ion  s i nce the pa l yno l og i s t  mus t  pe rfo rce 

wo rk wi th numbe r s .  

The a rchaeo l og i s t  i s  fam i l  i a r  w i th th i s  p rocedu re , a s  he emp l oys  

i t  i n  h i s  own resea rches . I t  i s  no t unusual  fo r an a rchaeo l og i s t  to 

ass i gn a much l ower val ue to 9, 000 p l a i n-wa re she rds tha n  to the 200 

pa i n ted-ware s her ds wi th wh i ch they we re assoc i a ted , o r  to ass i gn an 

even h i gher val ue to ten i n t ru s i ve sherds . These val ues a re granted 

because the var i ous categor i es have d i ffe rent uses and d i fferent mean i ngs . 

Depend i ng on the pro b l ems the a rchaeo l og i s t  hopes to reso l ve, the val ues 

granted to the catego r i es a re determ i ned . 

I t  shou l d  no t surp r i se the archaeo l og i s t to l ea rn ,  then , tha t i n  

Eu rope i t  i s  common p rac t i ce fo r po l l en ana l y s t s  to emphasize the va l ue 

of the po l l en of t rees over tha t of  the va l ue  of  po l l en of  shrubs and 

he rbs. I n  Eu ropean po l l en ch rono l o g i es, the p rob l em the anal<ysts  have 
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set fo r themsel ves  i s  the compos i t i o n  of the fores t at  g i ven points I n  

t i me; p i ne fo re s t , oak fores t , beech fores t ,  et� .  I t  i s  no t unusual, 

then , for the ana l y s t  to d i scl ose that at a certa i n  po i n t  i n  t i me ,  a 

samp l e  ev i dences 60 pe r cent beech po l l en and 250 pe r ce nt  non-a rboreal 

po l l en .  H i s  ques t i on--what i s  the nature of the fo rest at that po i nt 

i n  t i me-- i s  resol ved : i t  i s  a beech fore s t .  I t  happens i n  th i s  i n stance 

that the beech fo rest d i d  not occur a t  the l o�al  i ty samp l ed .  

I am qu i te wel l awa re that the po l l en chronol ogy I w i l l  p resent I n  

the forthcom i ng pages does not "ma tch" other ch rono l og i e s  presen ted for 

the Eastern Un i ted States (Deevey , Dav i s ,  and others ) . I t wa s  neve r I n

tended to e i the r test o r  suppo rt the i r  work.  Pa l eoc l ima to l og i s t s  may 

obj ect tha t I d i d  no t a t tempt a l onger po l l en chrono l o gy wh i ch woul d ,  

i n  th i s  cr i t i ca l  reg i on, ass i s t  i n  the reso l ut i on of a b i ogeograph i c  

con t rove rsy of some i mpo rtance (Ha rt i n ,  1958). But I o r i ented th i s  re� 

sea rch towa rd a qu i te d i fferent set of prob l ems than those wh i ch have 

been trad i t i ona l l y  stud i ed by pa l yno l og i s t s, p robl ems wh i ch were no t so 

much b i o l og i ca l  as anthropo l og i ca l . Hy concerns were: 

I .  What we re the vegetat ion commun i t i es i n  wh i ch peop l es of 

H i s s i ss i pp i an C u l ture 1 i ved? 

2. Wha t changes i n  vegeta t i on pa tterns took p l ace , i f  any, du r i ng 

the pe r i od of the i r  occupa t i on of Southern 111 i no i s? 

3 .  What rel at ionsh i p  do certa i n  categor i 86  of a r t i fac ts have to 

the vege ta t i on sequence , i f  any? 

4. How m i ght  the vegetat ion pa ttern changes dur i ng occupa t i on be 

expl a i ned i n  terms of causa l fac tors? 

5. Wha t wou l d  the effect of these cau sal fac tors be on the econom i c s  

o f  the cul t u re i nvol ved? 

I t  was, of course , hoped tha t  if a sequence of changes cou l d  be 
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demonstra ted th i s  sequence wou l d  be the forerunner of a more comp l e te 

po l l en chronology for the a rea . And i t  was hoped tha t the po l l en 

chronol ogy wou l d  prove usefu l  i n  reso l v i ng prob l ems of the tempora l 

p l acement of cu l tura l even ts . But  i t  shou l d  be po i n ted ou t tha t the 

me thods of ana l ys i s  u t i  l i zed to resolve the ques t i ons  w i th wh i ch was 

concerned are not necessar i l y those bes t  adapted to the prob l em of bu i l d i ng 

a pollen chronology . There are a l ready some i nd i ca t i ons  tha t th i s  i s  

the case . The methods of anelys i s  u t i l i zed appear to yIe l d  i nforma t i on 

on a qu i te l i m i ted area around the samp l ed l oca l i ty .  Where vege ta t i on i s  

essen t i a l ly the s ame over respecta b l e  d i s tances , the "chrono l ogy" devaloped 

by these methods i s  adequa t e ;  however , d i s turbance i n  l oca l cond i t i ons 

as m i ght be expec ted i n  such cu l tura l pursu i ts as  Fxcava t i on of a 

barrow p i t  or c�s truc t i on of a mound seem to be overempha s i zed i n  

the po l l en records by the me thods of a na l ys i s  ut i l i zed.  For my purposes 

th i s  was exce l l en t  i nforma t i on ;  for the purpose of bu i l d i n g a pol l en 

chrono l ogy for Southern I l l i no i s  i t  may we l l  not be . 

METHODS OF ANALYS I S  

D ur i ng the f i e l d  seasons of 1960, 1961, and 1962 a number of archae

o l og i s ts work i ng i n  Sou thern I l l i no i s ,  Inc l ud i ng myse l f ,  co l l ected the 

sed iment samp l es here ana l yzed for the i r  po l l en conten t .  The l abora tory 

wo�k began i n  1961, so l a ter sampl i ng programs had the advan tage of 

pr i or experi ence. I n  the l a ter f i e l d  seasons we had some unders tand i ng 

of the percentage of samp l es tha t m i ght  expecta b l y  prove po l l i n i ferous , 

and some l eads as  to wha t types of samp l e s  m i ght  not be expected to y i e l d  

resu l ts .  The samp l i ng task was cons i derab l y  l es sened by such i nforma t i on .  

The cons c i ent i ous archaeo l og i s t recogn i zes that i n  the process of 

h i s  work he destroys a l l poss i b i l i ty of further tes t i ng .  Wh i l e the 

,. 
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chem i s t may repeat h i s  exper iment w i th another batch of  the same chem i cal s, 

no s i te can be excavated tw ice .  E i ther the i nforma t i on i s  obtained the 

f i rs t  t i me or i t  i s  not obtained at a l l .  As each shovel -fu l l of earth 

conta i ns a l arge number of poten t i a l  pol l en sam� l es , the archaeo l ogl� 

needs some general guides for po l l e n  sampl i ng ,  and the mo re spec i f i c  

those gu i des  the more con tent he wil l be . At the beg i nn i ng of th i s  

p rog ram there were no guides , and samp l es we re co l l ected in some cases 

a l mo s t  by wh i m  and fancy . Of the hundreds of pol l en samp l es col l ec ted , 

on l y  a small proport i on were actua l ly p rocessed and an even sma l l er p ro-

port i on y i e l ded resu l t s .  I n  the f i na l  ana l y s i s  these general ru l es 

preva i l ed to gu i de the samp l i ng p rogram. They are here emphas i zed as 

a se t of ru l es-of- thumb for i n teres ted a rchaeolog i s t s .  

I .  The sampl i ng program shou l d  be or i en ted toward the 

reso I u t i  on of known p rob I ems . I f one ha s some i dea of  wha t he 

i s  samp l i n g  for , dec i s i ons about when and when no t to samp l e  

are l arge l y reso l ved . I n  o rde r to formul a te a set of prob l ems , 

of course , some fam i l  i ar i ty w i th the poten t i a l s and I i m i ta-

t i ons of po l l en ana l ysis is manda to ry . 

2. The samp l i ng shqu l d  be done by assoc i a t i on wherever 

pos s i b l e .  I f  a samp l e  i s  des i red to i n d i ca te cond i t i ons in 

ex i s tence at the t ime a spec i fic cul tura l feature was i n  

exis tence , the samp l e  ( s )  shou l d  be taken i n  as socia t i on w i th 

the fea t u r e .  Fo r examp l e, one may determ i ne the environme n t  

i n  ex i s tence at the t i me o f  a ce r ta i n  ho�e type b y  dea l i ng 

w i th pol l en samp l es col l ected from f l oors of that house 

type . A ser i es of roof-fal l samp l es f rom a house type wou l d  

y i e l d data on condit i ons i n  ex i s tence about the t i me of 

aba ndonme n t  of the house s .  
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3. The sampl ing should include some stratigraphic con

trols. Ii one house is superimposed by another a definite 

stratigraphic sequence is available for sampl ing. If natural 

stratigraphy exists at the site and is used as a control on 

the excavation, the natural units should be sampled in sequence. 

If arbitrary levels are used as a control on the excavation, 

samples from the arbi trary level s are 1 inked by association 

with all of the cultural debris from those levels. 

4.  SAmples should always be taken in association with 

anything that can be independently dated. If burned roof-fall 

from a house yields sufficient charcoal for a radiocarbon 

analysis, a pollen sample from the same provenience is thus 

dated by the c-1 4. A vessel which can be dated by association 

with trea-rings or relatively dated by serriation may contain 

sufficient soil for pol len sampl ing. Here, of course, the sample 

may date to t he same period as the vessel or younger, but at 

least it cannot be older. 

When the samples were brought into the laboratory, the 

first problem was that of extracting the pollen. The first 

series of samples selected for processing were those collected 

in stratigraphic sequence from the banks of a slough. These 

were the most highly organic of the samples available and thus 

promised the least difficulty. The extraction technique 

util ized was I ike that then in use at the University of Arizona, 

which I had util ized previously for alluvial materials 

(Schoenwetter, 1962. Appendix B) . In that method, the first 

step of the processing involved preconc�ntration of organic 

debris by the technique described by Arms ( 1 960). As there 
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was l ess sand in these samp l es ,  I subst i t u ted fo r the A rms 

techn i que a p reconcen t ra tion step i n  wh i ch 7S- I SO g r ams of 

sediment we re pl aced in a beake r con ta i n i ng 200-400 ml 1 0% 

KOH and , a f t e r  breaking up the c l ods of sed i ment, the whole 

was st i r red rap i d l y  unt i l  the sed i ment was i n  suspens i on .  

After  l e t ting the beaker s i t  a t  rest fo r I S  seconds, the 

supe rna tant was pou red off and cen t r i fuged . Th i s  ope ra t i on 

tended to remove the I i ghter  pa r t i c l es ,  i nc l uding po l len , 

f rom the 7S- I SO gram sampl e  and the bu l k  of heav i e r  part i c l es 

was disca rded .  The rest of the ext ract ion p rocedu re was as 

desc r i bed in the sou rce quo ted above. As the first se ries 

of samp l es p roved ana l yzabl e ,  th i s  ext ract i on technique was 

used t h rougho u t  the p roj ect. 

I n  the ana l ysis of results, each po l l en g rain was cons i de red a5 

equ i va l ent in va l ue to each other  po l l en g rain. The f i gu re on which the 

po l l en pe rcentages of a samp l e  were ca l cu l atfd. then. was the total of 

po l l en ob� rved for that sample. Or the to ta l  po l l en sum . W r i gh t  (1 963) 

has recen t l y made a st rong case fo r the use of this f i gu re in the 

ana l ys i s  of po l l en data. No reco rd of observa t i ons of ma te r i a l s  other  

than po l l en we re kep t .  Spores o r  va rious types (moss, fern , a l ga l  and 

funga l )  we re no t recorded, no r we re records kept on the p resence of 

va r i ous p l ant t i ssues observed on the m i c roscope 51 i des. 

An a t tempt was made to reco rd a t  l east 1 50 po l l en g r a i ns pe r 

samp l e .  Many samp l es y i e l ded po l l en in such sma l I quantity that many 

hou rs wo u l d have been necessary to ach i eve a ISO-g rain coun t .  As the 

objective was to i nvestiga te as many samp l es as possib l e  in the t i me 

a t  o u r  d i sposa l , such samp l es we re l a rge l y igno red . I n  a few cases such 

samples we re i mpo r tan t because of their assoc i a t i ons i n  s t ra tig raph i c  

I 
I 

� 
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co l umns o r  the i r  assoc i a t ions wi th i mportant cul t u ra l  ma ter i a l s .  Then 

e i the r l owe r  counts we re accepted o r  a g reat numbe r of s l  i des were 

dogged l y scanned unt i l  a rea sonable number of po l l en g ra i ns had been 

obse rved . I cau t i on the reade r ,  then , to take note of the po l l en sum 

1 i s ted fo r each samp l e  on the po l l en d i a g rams . Th i s  f i gu re i s  a rough 

measure of the rel a t i ve re i  i ab i l  i ty of the stat i s t i c s  of the po l l en 

pe rcentage s .  When the f i gure i s  l ess than 150, i t s rei iab i l  i ty may we l l 

be ques t i oned.  

The pol l en d i ag rams a re of two type s .  Whe re samp l es we re co l l ected 

i n  s t ra t i g raph i c  sequence the fam i l  i ar s i l houe t te pol l e n d i ag ram i s  

emp l oyed . Whe re the samp l es we re co l l ected by assoc i a t i ons , ba r d i agrams 

a re emp l oyed.  I n  cons t ruct i ng the ba r d i ag rams the vert i cal pos i t i on 

of the samp l es i s  an i nterpreta t i on of the i r  tempo ral pos i t i on, not a 

ce rta i n ty , as it i s  i n  the s i l houe t t e  d i ag rams . 

THE MODERN POLLEN RA I N  

As Ma r t i n  (1963:5) has po i n ted ou t ,  the comp rehens i on of an anc i .nt  

po l l en spect rum i s  h i gh l y  dependent on ou r comprehens i on on the  present 

po l l en ra i n .  I n  the fo rm of an equat i on th i s  may be s t a ted as: 

modern pol l en ra i n  
modern vegeta t i on 

foss i l  po l l en ra i n  
foss i l  vegetat ion 

There a re va r i ous techn i ques fo r samp l ing the modern po l l en ra i n .  Hafs ten 

(1961) col l ected samples f rom s tock tanks , as d i d  Ma r t i n (1963). Po t te r  

and Rowl y (1962) co l l ec ted po l l en on s t i cky su rfaces exposed du r i ng the 

po l l  i nat ion sea son. Mah r (1964) co l lected su rface sed i ment . The 

modern su rface samp l es repo r ted here were obta i ned by col l ect i ng the top 

cent i meter  of sed i ment on the p resent su r face . Th i s  techn i que i s  p rob-

ab l y l ess effec t i ve as a t rue rep resenta t i on than tha t p roposed by Bent 

and W r i gh t  (1962), bu t i t  was the one we began w i th and ma i nta i ned 

th roughout  the p roj ect . 

-------------------
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Modern surface samples were collected in two of the three areas in 

Southern I II inois which were investigated for fossil pollen: the Apple 

Creek Site area in Pike County, and the Arrerican Boltoms area in Madison 

arId St. Clair Counties. The positions of these areas in the state are 

shown on Figure I. 

Figure 2 illustrates the points of collection for 18 surface samples 

collected in the American Bottoms area south of Monks Mound. The resul ting 

pol len spectra are shown in Figure 3. It is clear that the majority of 

the pollen in any given spectrum is of the thr-ee taxa Chenopodiaceae, 

Composi tae and Gramineae. 

I n  eight of these spectra, both the Chenopodiaceae and Compositae 

percentages are greater than 30�. In six other cases only the Cheno-

podidceae frequency is greater than 30%. Of the remaining four cases, 

one contains no pollen type In greater frequency than 301, and two 

contain only Compositae and one only Gramineae pollen in t requency 

greater than 30%. 

The modern vegetation pattern in the area where these �urface 

samples were collected can only be generally described. Some of the 

samples were collected in Monks Mound State Park, which is in part 

forested; the larger number of samples were collected from tne surface 

of farmland; some were collected near swamps or sloughs; and olhers were 

collected on industrial or residence land. The American Bottoms for the 

most part consists of farmland where wheat, maize, and horseradish are 

major crops. A number of indu5lrldl and residential d!-eas occur, and 

highways and rail\ .... ays (, It='r a substantial acrtage. Natural vegetation is 

fairly limited to lalw d slough marg,ns which sup�url Sal ix (wi \low), 

Quercus (Jak) and Acer P'lldl;\e) ae; tht lfl(1linant arboreal ';oOt.'ciec. and 
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Cype raceae (sed�s ) , li£h! (catta i l ) , G ram i neae (g rasses ) and I va (ma rshel der) 
as the dominant non-a rborea l spec i es and to ha rdwood woodl ots i n  wh i ch 

Quercus (oak)o r  � (h i ckory ) i s  dom i nant . Wood l o t s  a re not uncommon 

on the fa rml and  and a nar row s t r i p  of fo rest extends down the b l uff s l opes 

borde r i ng the a rea . Fo r the Ame r i ca n  Bo t toms a s  a whol e ,  a rborea l coverage 

i s  minor a s  most of the reg i on i s  e i ther cul t i va ted o r  too we t  fo r either 

t rees o r  cu l t i ge n s .  

The l ack of t ree cover seems we l l rep resented i n  the su rface poll en 

spec t r a .  The two dom i nant  a rbo real s pecies i n  the po l l en reco rds a re oak, 

wh i ch neve r amounts  to mo re than 8% of a spect rum , and p i ne .  Wh i l e  the pine 

reco rd accoun t s  fo r as much as 4% of the pol l en spec t rum , p i ne i s  ext reme l y  

ra re i n  the a rea . A few spec i mens ex i st o n  the b l uffs a n d  some are cu l t i vated 

i n  the res i dent i a l a reas as exot i c s .  The occu r rence of much mo re p i ne po l l en 

than i s  expectab l e  may be att r i buted to e i the r ve ry h i gh po l len p roduct i on 

by these few t rees or  to l ong-d i s tance t ranspo r t  of p i ne po l l en f rom the 

extens i ve p i ne forests  some hundreds of mil es to the southea s t , or  both .  

Dur i ng the season when the sou thea s te rn p i ne fo rests  a re po l l  i na t i ng ,  the 

p reva i l i ng w i nds woul d ca r ry po l l en to the Ame r i can Bo t toms a rea . 

Of the three dom i nant taxa. i n  the pol l en s pec t ra , represen ta t i ves of 

Chenopo d i aceae and Compos i tae i n  the area today a r,mos t l y  rank weed s .  

Lamb ' s  Qua r ters �d P i gweed are qu i te common i n  the cult i va ted f i e l ds fo r 

they , I i ke many o the r spec i es i n  the Chenopod i aceae , a re adapted to d i s tu rbed 

so i l s . Ha rsh el de r and Ra gweed are the mo s t  preva l en t  membe rs of the Com

pos i tae i n  the reg i o n ;  the former prefe r r i ng the damp so i l s  of the s l ough 

and l ake ma rg i ns and the l a t ter adapted to the d ry ,  d i s tu r bed so i l s  of the 

farml and . Al most al l of the Compos i tae po l l en recovered can be refe r red to 

the subsec t i on Amb roseae of the Compo s i tae , to wh i ch the ma rshel de r  and ra� 

weed bel ong.  The c i ty of S t .  Lou i s ,  j u s t  across the r i ve r  f rom the co l l ec t i on 
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a rea , i �  I nfamous as one of the wo rs t  l oc i  i n  the U n i ted Sta tes for persons 

allergic to Amb roseae po l l en .  

I n  almost ha l f  of  the mode rn su rface samp l es the p rese n t  vege ta t i on 

pat te rn seems exce l l en t l y  presen ted . L i t t l e  arboreal coverage i s  ev i denced 

and g reater than 60% of the po l l en may be attc i bu ted about  equa l l y  to the 

weedy p l ants  tha t i nfest  the dis tu rbed so i l s  of the fa rm l and and the wet 

so i ls of the l ake and s l ough ma rg i n s .  I n  ano the r th i rd o f  the sampl es 

Chenopod i aceae po l l en i s  dom i nant over the o the r type s .  I n  each o f  these 

i ns tances the samp l es we re col l ected f rom sandy l oam or sand sed i ments  

where i t  m i ght  be expected tha t spec i es adapted to somewhat d r i er cond i t i on s  

m i gh t  be bet t e r  compet i to r s .  _ I n one o f  the t wo  sampl es whe r e  Compos i tae 

po l len  i s  dom i nant , and  i n  the one samp l e  where g rass po l l en i s  dom i nant , 

unu sua l l y  h i gh f requenc ies  of ma i ze and whea t po l l en occu r .  th i nk i t  

can be conf i den t l y  assumed tha t because of l ocal cond i t ions  of po l l en 

depos i t i on these sampl es a re not t rul y rep resenta t i ve of the mode rn po l l en 

ra i n .  The othe r  samp l e  y i e l d i n g on l y  Compos i tae poll en i n  greater  f requency 

than 30\ wes col lected on l y  a few y.cds f rom a swamp on a cl ay subs t ra tum ,  

whe re i t  m i ght  be expected tha t ma rshe l der woul d be ove r- represen ted . The 

one samp l e  i n  wh i ch no taxon e s tab l  ishes a f requency of greater  than 30t Is 

s i mp l y  an anoma l ous reco rd.  

These su rface po l l en samp l e s  i nd i cate the gene ral l y  p ra i r i e- I  i ke 

s t ructu re of the vegetat i on of the Ame r i can Bo t toms by the l ow f requency of 

a rbo rea l po l l en. That the p r a i rie i s  not a g rassy pra i r i e  i s  ref l ected i n  

the fact tha t i n  on l y  one i n s tance--and tha t a p robab l y  non- represen tat i ve 

reco rd-- does the amou n t  of g rass po l l en amoun t to as much as the quan t i ty of 

e i the r ca te go ry of weedy g rowth . When i t  i s  recogn i zed tha t cul tiva t i on i n  

th i s  reg i on depends upon the use of the t racto r for p l ow i ng and an extens i ve 

use of  d i tch i n g  to d ra i n  wa te r f rom the l and , the Chenopod i aceae record 
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takes on s i gn i f i cance as an ind i cation of d i s turbed so i l s .  By con t ra s t  of 

these reco rds where Chenopodiaceae pol len Is the onl y type w i th a frequency 

of g reate r than 30% w i th the maj o r i ty of  reco rds. Chenopod i aceae pollen 

becomes an i nd i cato r of  d ry. l oose. d i s turbed so i l  hab i tats  whil e the 

Compos i tae reco rd becomes i nd i ca t i ve of wet. l ess d i s tu r bed. mo re compact 

5011 hab i tats. 

The l owe r  sec t i on of F i gu re 3 i l l us t rates the poll en spec t ra of su r

face sampl es co l l ected a t  Long Lake. i n  Kad i son County. on  the Ame r i can 

Bo t toms . The uppe r th ree sampl es o f  th i s  g roup we re col l ected f rom the 

so i l  surface. about 50 yards apa r t. on the west sho re of  the l ake; the 

l owe r  th ree sampl es we re co l l ections of surface sed i men t bel ow the wate rs 

of  the lake. aga i n  50 yards apa r t  nea r the west .  sho re . 

The th ree so i l  surface samples a re much a l  i ke .  Al l con ta i n  g reate r 

than 30% Chenopodiaceae and greater than 30% Compos i tae pol l en and thus 

ag ree w i t h  the maj o r i ty of surface sampl es co l lected i n  St. C l a i r County .  

The th ree lake sed i ment sampl es a re va r i able. Al l con ta i n  mo re a rbo real 

pollen than the so i l  surface sampl es and mo re types of t ree poll en . Only 

one of the th ree conta i ns more than 30% of both  Chenopod i aceae and Composlt.e 

po l l en .  By compa r i son w i  th th.e other  surface samp l es f rom the Alller i ean 

Bo t toms. th i s  s e r i es f rom the sed i ment of Lon� Lake woul d i nd i cate t hat 

unde r the lacus t r i ne cond i t ion a typ i ca l  results  a re expec tab l e .  

F i gure 4 shows the resul ts  obta i ned o n  mode rn su rface samp l es f rom 

va r i ous ecolo g i cal n i ches i n  the a rea of the j unct i on of Appl e C reek wi th 

the 1 1 1 i no i s  River. i n  Pike County . H.re the val l ey i s  far na r rowe r than 

at t he Ame r i can Bo t toms, an d the ha rdwood fores ts of the b l uf f  s l opes a re 

qu i te c l oser to surface col lections made on'the f l oodp l .in . The reg i on i s  

not so extens i ve l y  cu l t i va ted , so many o f  the sloughs sti l l rema i n  und ra i ned. 

An eco l o g i cal  s tudy of the a rea was made by Turne r (1 934) . 
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Surface samp l e s  AA and B B  we re co l l ec te� about 100 feet apa r t  on the 

surface of the p resent f l oodp l a i n  of App l e  Creek . Th i s  f l oodpl a i n  Is i nun

�ted almo s t  annual l y. bu t the l oc i  of these samp l es may not have been 

f l ooded i n  the yea r o r  two p rev ious to sampl i ng .  

Samp l es CC  and  DO  we re of  moss po l s t� rs. Bo th we re co l l ected i n  a reas 

of cl imax oak-h i ckory fo re s t  on the b l uff s l ope , but the fo rmer was co l l ected 

near the c re s t  of the bl uff and the l at t e r  was co l l ected at the c re s t .  

Samp l e  E E  was col l ect�d from the uppe rmos t  s i x  i nches o f  sed i ment  i n  

a l a rge s l ough on the bot toms of the III ino i s  R i ve r  Va l l ey ,  l ocal l y  known 

as B rush Lake . The sho rel i ne vegetat ion i s  a heavy g rowt h  of Popul us 

(co t tonwood ) , Sa l i x (wi l l ow):F rax i nus (ash) and Quercus (oak) . Samp l e  FF 

i s  of sed i ment  f rom the uppe rmos t  foot of a nother s l ough bo rde r i ng the 

III i no i s . I t  I ies about a qua r te r-m i l e  f rom Brush Lake and was an ol d channel  

of  App l e  C reek , but th i s  channe l wa s  abandoned i n  1924. Th i s  s l ough s�po r t s  

a sho re l  i ne fore s t  of Ace r (maple) , U l mus ( e l m )  a n d  Cel t i s  (hackbe r ry) In 

add i t i on to the spec i e s  noted fo r Brush Lake . 

Samp l e  GI was col l ected f rom the surface of the App l e C reek S i te ,  an 

a rchaeo l o g i ca l  l ocal i ty .  Unt i l  1962 th i s  was a cu l t i va ted f i e l d ;  du r i ng the 

1962 g row i ng sea son , some 5 months before the samp l e  was taken , the a rea 

suppo r ted a dense g rowth of weeds . 

Samp l e  HH i s  of  sed i ment  wh i ch wa s  accumu l a ted between Jul y  2, 1962 

and Ma rch 21, 1963 i n  a p i t  dug a t  the App l e  C reek S i te .  I t  thus rep resen t s  

on l y  a pa rt  of  the year: the end of the g row i ng season and the w i n ter  mon ths . 

The con t r a s t  of  these po l l en s pect ra w i th those of the Ame r i ca n  Bo t toms 

i s  qu i ck l y  ev i den t .  But one of the samp l e s  shows much h i ghe r f requenc i es 

of t ree po l l en , even those from the t reel ess  pa r t  of  the f l oodpla i n  or  the 

cul t i va ted f i e l d .  The re i s  f a r  l es s  Chenopod i aceae po l l en and a gen e ra l l - y 

g rea ter  f requency of the unknowns cabego ry.  These d i f ferences seem perfec t l y  
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explicable on �he basis of the ecological meaning previously ascribed to 

the pollen spectra of the American Bottoms. Chenopodiaceae values would be 

expected to be lower in an area Where cultivation and draining have not dls� 

turbed the soil extensively. Arboreal pollen frequency is expectably hIgher 

closer to the forest. Unknowns, primarily representing zogamous flora, are 

expectably more frequent in a less disturbed vegetation unit. : 

Making Internal comparisons between t�e samples, those that form the un

forested· areas (AA, BB, CC, GG) �how the expected pattern of contaIning '.55 

arboreal pollen than those from the forested areas (CC, DO, EE, FF), wIth the 

exception of sample BB in which elm pollen is very obvious.ly over-represented. 

The riparian trees, Populus, Salix, Alnus, and Betula, are better represented 

at the slough localities, as are the wet non-arboreal plants, Typha, PolyQDfty. 

and Cyperaceae. The drier trees, Carya and Juglans, are better represented 

in the upland samples. The cultivated field sample, and the sample which 

represents only part of the growing seasons, evidence unusual pollen spectra. 

In summary, the surface samples act as controls on those collected below 

the surface by yIelding explicit data on the relationship between a vegetation 

unit and its expectable pollen rain. These general principles seem to hold 

at present, and may be expected. for the past. 

I .  The cdoser the sample to forest the more pol len of trees 

may be expected. As indicated by the surface samples from the 

Long Lake area, however, there is a critical tree density below 

which this rule does not apply. Gallery forest which has little 

extent back from the water edge does not yield sufficient arboreal 

pollen to mask the generally non-arboreal nature of the vegetation 

pattern. The arboreal pollen frequency thus seems to indicaCe 

arboreal coverage rather than the simple proximity of trees. 

, , 

• 
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2. Chenopodi aceae po l l en seems bes t cha racter i zed as an i nd i cltor 

of d i s turbed ground , occur r i ng i n  frequency grea ter than any other 

po l l en type on l y  when extens ive d i s turbance i s  ev i de n t .  

3. Non-forested bottom l a nds tend to have a pol l en f l ora 

domi na ted by Compos i tae po l l en under present env i ronmenta l conftl t i ons 

when und i s turbed.  Fores ted bottom l and or up l a nd pol l e n  f l orIS are 

not necessa r i l y  dom i nated by arborea l �l l en ,  but conta i n  enough 

more to make the i r  presence recogn i za b l e .  

4.  Pol l en of econom i c  p l an t s  i s  not w i de l y  d i ssem i na ted .  I ts 

presence , therefore , i s  a-good Indica tIon of fa rming ac t i v i ty In 

the a rea , but  i ts absence i s  not a prec i se i n d i ca tor of a l Ick of 

agr i cu l ture nearby.  

5 .  Wh i l e the po l l en spectrum of any g i ven col l ect i ng stl t i on  

revea l s  more about the vege ta t i on of that s ta t i on than i t  does lbout 

the genera l vegeta t i on  pa ttern of a l a rge a rea , the po l l en spec trl 

of a s pec i f i c  vegeta t i on pa ttern tends to show a genera l resemb l ance . 

I f  on l y  one or two samp les  a re ava i l ab l e ,  one cannot expect to 

ma ke def i n i t i ve s ta tements about the vege ta t i on pa t tern from wh i ch 

they der i v e ,  for they m i gh t  be more i nd i ca t i ve of l oca l than a rea 

vege ta t i on cond i t i ons . A number of po l len spec tra from a l oca l i ty 

wh i ch y i e l ds essent i a l l y  the same resu l ts ,  however ,  can be expected 

to have der i ved from the same vege ta t i on pat tern . 

THE POLLEN CHRONO LOGY 

Three s t ra t i graph i c  sequences of pol l en samp l es were col l ec ted from 

the banks of I sbugh wh i ch meanders next to the Cahok i a  S i te. These form 

the bas i s  of the pol l en chrono l ogy , as pa l yno l og i ca l ly d i s t i nct �rlzons 
, 

can be recogn i zed i n  the prof i l e s  and the sequence of these hor i zons i s  
. 

r�ed i n  va r i ou s  prof i l es . 

• 
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F i gu re 5 d i ag rams the results f rom Loca l i ty A on th i s  sl ough (F i e l d 

des i gnat ion  800RI 60 ) .  The uppe rmost  two s.amp l es a re see n to be I i ke most 

of those from the modern su rface i n  yie l d i ng grea t e r  than 30% Chenopod i eceee 

and g rea ter than 30% Compos i tae po l l en .  Bel ow a dep th o f  s i x  i nches on l y  

Compos i tae poll en  i s  i n  grea t e r  f requency than 30%. M i ss i ss i pp i an potshe rds 

we re recove red f rom the surface to a depth of 24 i nches .  There were no 

a r t i facts i n  the brown-bl ack gumbo between 24 and 60 i nches depth , bu t more 

M i ss i ssipp i an she rds were recove red between 60 and 84 i nches depth . Ma i ze 

po l l en ,  wh i ch m i gh t  be a t t r i bu ted to e i the r Ame r i can o r  M i ss i ss i pp i an 

c u l t u re ,  was assoc i ated w i th � l l  1 i t�o l og i cal  un i ts .  

F i gu re 6 shows the p rof i l e co l l e c ted at  Local  i ty B (fie l d des i gnat i on 

MS2-2 , T- l )  about 2 . 5  km f rom Local  i ty A a l ong the same sl ough . The con t ra s t  

i n  1 i thol ogy of the t wo  sed i ment  sequences i s  qu i te s t r i king , y e t  the 

sequence of pal y no l og i ca l  ho r i zons seems ma i n ta i ned at Loca l  i ty B .  The 

uppermost sampl e f rom Loca l i ty B i s  obv i ousl y  ove r- rep resen ted i n  pol l en of 

Sa l i x ,  and must be d i sca rded f rom cons i derat ion. The sampl e co l lected 

be l ow i t  y i e l ded a po l l en spect rum con ta i n i n� more than 30% of both 

Chenopod i aeeae and Compos i tae po l l en ,  1 i ke the maj o r i ty of those f rom t he 

mode rn su rface and 1 i ke those f rom the upper l eve l s  at  Loca l i ty A .  Below 

th i s ,  and ex tend i ng to a depth of about 36 i nches , on l y  Compos i tae po l l en 

i s  i n  excess of 30%--j ust  as was the case a t  Local i ty A.  Be l ow 36 i nches 

a se r i es of pol l en spec t ra occ u r  i n  wh i ch on l y  G ram i neae po l l en has a 

f requency of g reater  than 30%. 

A r t i facts a re p resent at Local i ty B on l y  between the 12 and 18 i nch 

l evel s ,  and these a re p i eces of metal , b r i ck ,  and wood a t t ribu tab l e  to the 

Ame r i can occupa t i on. Ma i ze po l l en i s  assoc i a ted wi th the a r t i fact s  and the 

l eve l s  above them. 

F i gu re 7 is the pol l en p rof i l e  of samp l es col l ected a t  Local i ty C 

( f i e l d  des i gna t i on 840R260) .  Th i s  l oca l i ty i s  on l y  200 me ters  f rom Loca l ity 
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A, and i t  w i l l  be noted that the l i tho l og i ca l  sequences at Loca l i t i es A and 

C are very s i mi l a r  though the th i cknesses of the var i ous un i ts a re d i fferen t 

a t  the two l oca l i t i e s .  I n  the Loca l i ty C prof i l e , l i ke the others , the 

uppe rmos t samp l es con ta i n  more than 30% Chenopod i aceae and more than 30% 

Compos i tae po l l en and be l ow  these a re a ser i es of samp l es i n  wh i ch on l y  

Compos i tae po l l en has a f requency greater than 30%. As was the case a t  

Loca l i ty B ,  the ser i es of po l l en 'pec tra be l ow  th i s  hor i zon conta i n  on l y  

G rami neae po l l en i n  excess of 30%. Be l ow  46 i nches , howeve r ,  are four 

s pectra wh i ch con ta i n  po l l en frequen c i es un l i ke those from other l oca l i t i es 

or the modern surface , i n  wh i ch both G rami neae and Chenopod i a ceae frequenc i es 

a re greater than 30%. 

At �oca l i ty C a r t i facts were ancountered on l y  �e l ow  24 i nche s .  A 1 1  were 

M i ss i s s i pp i an potsherds . Ma i ze pol l e n  i s  assoc i a ted wi th these art i facts 

and was a l so recovered from the uppermost samp l e .  

The re appea rs , then,  to be a s t r a t i graph i c  pos i t i on i ng of po l l en hor i 

zons . The uppermos t hor i zon (Zone I )  a t  a l l  l oca l i t i es i s  one i n  wh i ch 

po l l en freq uenc i e s  are l i ke those of mos t of the modern s urface samp l es 

f rom the Amer i can  Bot toms , con ta i n i ng more than 30 per cent of both Chen

opod i a ceae and Compos i tae po l l en . Be l ow  th i s  hor i zon at  a l l  l oc a l  i t i es i s  

one (Zone I I) i n  wh i ch po l l en frequenc i es tend to be l i ke those from non 

a rborea l l oca l es i n  the App l e  C reek a rea and we tter mode rn l oca l es i n  the 

Ame r i can Bot toms a rea , conta i n i ng on l y  Compos i tae po l l en i n  excess of 30 pe r 

cen t.  Be l ow  th i s  hor i zon a t  two l oca l i t i es i s  one (Zone I I I )  i n  wh i ch po l l en 

f requen c i es are un l i ke represen tat i ve samp l es from the mode rn  su rface , con

ta i n i ng on l y  Grami neae po l l en i n  greater f requency than 30 per cen t .  B e l ow  

th i s  hor i zon a t  one l oca l i ty i s  one (Zone IV ) i n  wh i ch po l l en frequenc i e s  

a re un l i ke a ny f r om  the modern  surface , conta i n i n g both Chenopod i aceae and 

G rami neae po l l en i n  grea ter f requency than 30 per cen t .  
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Th i s  i n terpreta t i on may be objected to on two grounds :  F i rs t ,  a l l of 

the po l l en hor i zons a re assoc i a ted w i th M i s s i s s i pp i an sherds .  Th i s  shou l d  

not be the case i f  there i s  t rue superpos i t i on of hor i zons , as  the Zone I I  

hor i zon i s  a l so assoc i a ted w i th Ame r i ca n  a r t i facts , known to be l a ter i n  

t i me  than the M i s s i s s i pp i an ones . Secon d ,  t�e sequence of l i tho l og i ca l  un i ts 

a t  Loca l i t i es A and C i s  i n  great pa r t  i den t i ca l ,  but  fou r pol l en hor i zons 

are represen ted a t  Loca l i ty C and on l y  two a t  Loca l i ty A .  

As to the f i r s t  object i on ,  i t  mus t  be remembered tha t vast area s  of the 

Amer i can Bot toms have been d i s turbed by p l ow i ng .  � s s i s s i pp i an potsherds 

brought up from benea th the surface i n  f i e l ds nea r the s l ough ove r the pas t  

200 yea rs cou l d  we l l  have been transpo r ted i n to the upper s i x  i nches of top

soi l at Loca l  i ty A and thus be emp l aced i n  the uppermos t po l l en hor i zon . 

S i nce a r t i facts of Amer i can cu l ture a re emp l aced i n  the Zone 1 I hor i zon a t  

Loca l i ty B ,  i t  wou l d  not be u n l i ke l y  tha t a l l  of the M i s s i s s i pp i an pot sherds 

encoun tered i n  the uppe r two fee t of sed i ment at Loca l i ty A were emp l aced 

after the be g i nn i ng of Amer i can Occupa t i on .  Th i s  wou l d  exp l a i n  the break  i n  

a r t i fact depos i t i on at  Loca l i ty A sa t i s factor i l y .  

The second objec t i on i s  much more d i ff i cu l t to ove rcome , for i f  the po l l en 

hor i zons a re t i me-d i agnos t i c ,  a s ·  the i r s t ra t i graph i c  pos i t i on i ng wou l d  i nd i 

cate , the sed i mentary un i ts wi th wh i ch they a re as soc i a ted thus cannot be 

l!l sensu s t r  i c tu.  The brown sandy gumbo , for examp 1 e ,  wou 1 d da te to the 

Zone I I po l l en hor i zon a t  Loca l i ty A ,  but to the Zone I I I and Zone I V  hor i zon 

a t  Loca 1 i ty C .  

Though i t  s eems reasonab l e  to a s s ume that such a l i tho l og i ca l  un i t  as 

the brown sandy gumbo was depos i ted at the same t i me at both l oca l i t i es ( they 

are on l y  200 meters apa r t) , there i s  no � pr i o r i  reason to do s o .  The 

s pec i f i c  factors ca us i n g depos i t i on of any g i ven sed i men t  type a t  any g i ven 

t i me  i n  th i s  a rea have not , to my know l edge , been i nves t i ga ted , so on l y  the 
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genera l con t ro l s  on sed iment depos i t i on may be taken i n to accoun t i n  th i s  

cas e .  Here we have a s l ough , an extreme l y  s l ow l y  mov i ng or s tagnant body 

of wa ter . A l l  of the l a rger , heav i e r ,  sed iment pa r t i c l es ca r r i ed by the 

wa ter wou l d  be expected to have been depos i ted soon after the forma t i on of 

the s l ough and from tha t t i me  on l y  sma l l  pa r t i c l es and orga n i c  debr i s  p l us 

the few l a rger pa r t i c l es wash i ng i n  from sur roun d i ng l and.  One wou l d  expect 

tha t a f ter the depos i t i on of the heav i e r  pa r t i c l es the next 1 i tho log l ca l  

un i t  formed wou l d  cover the bottom of the s l ough to a cons tant l eve l . Any 

succeed i ng un i ts wou l d  then be of the same th i ckness over the bottom, except 

a l ong the s hore ma rg i n s .  As depos i t i on con t i nued the marg i na l  depos i ts 

wou l d  become trunca ted and l a te un i ts wou l d  not be represen ted . 

As a t  l ea s t  the upper three depos i ts are evi dent i n  both prof i l es ,  so 

nei ther i s  a shore ma rg i n  cond i t i on ,  why are the depos i ts not of the s ame 

th i ckness a t  Loca l i ty A and Loca l i ty C ?  The sa�y gumbo i s  two feet th i ck 

a t  Loca l i ty A but not q u i te 1 . 5 fee t th i c k at  Loca l i ty C ;  the over l y i ng 

brown - b l ack  gumbo i s  two fee t th i c k a t  both l oca l i t i es , but the top so i l a t  

Loca l i ty A ,  the b rown-b l ac k  gumbo be l ow  the sandy gumbo, i s  m i s s i ng a t  

Loca l i ty C .  How cou l d  th i s  have occur red under depos i t i ona l env i ronments i n  

a s l ough? F i na l l y ,  why i s  the sequency of l i tho l og i ca l  un i ts so very d i f

feren t a t  Loca l i ty B ,  wh i ch i s  par t  of the same s l ough? 

A l l  of these i ncons i s tenc i es cou l d  be reso l ved by one pos tu l a te: tha t 

though the wa ter body was a s l ough a t  the t i me  of co l l ect i on of the samp l es ,  

i t  was not a s l ough dur i ng a l l of the depos i t i on h i s tory recorded i n  the 

sed i men t  sequence . Th i s  wou l d  a l so reso l ve the prob l em of how , under a s l ough 

env i ronmen t ,  a sandy l ayer managed to be depos i ted be tween two gumbo l ayers . 

I f  the wa ter body wes a s tream, • con t i nuous l y  mov i ng body of wa ter ,  the de

pos i t i on of i ts sed iment l oad  wou l d  depend on the propor t i on of sed i men t  i n  
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suspens i on ,  the grad ient  and  the ve l oc i ty .  Brown sandy gumbo m i gh t  we l l  

have been depos i ted a t  one l oca l i ty wh i l e no depos i t i on was occur r i ng a t  

another .  G ran t i ng tha t the water body ma y  have been 8 s l ough a t  s ome  t i mes 

and a fas ter mov i ng water body at others , the fol l ow i ng depos i t iona l h i s tory 

can be recons truc ted to exp l a i n  the d l fferentes i n  th i cknes s  of depos i ts ,  

the d i fferences i n  l i tho l og i ca l  sequences , and the d i fferences i n  po l l en 

spec tra a t  the th ree loca l i t i es . 

Du r i ng the depos i t i on of the ye l l ow gumbo a t  l oca l i t i es A and C and 

the brown - b l ack gumbo wh i ch over l i es i t  a t  A ,  the w�er body was a s l ough . 

The s l ough was then b reached and a fas ter mov i ng water body was formed. 

Th i s  depos i ted brown sandy gumbo a t  Loca l i ty A but not at C .  Somewhat l a ter 

the gra d i ent  changed . At Loca l i ty B th i s  was suff i c i en t l y  l ow  tha t nea r

s l ough cond i t i ons occurred there and the depos i t ion of b l ack gumbo and 

b l ac k  gumbo w i th rotted vege ta t i on was pos s i b l e .  A t  Loca l i ty C brown sandy 

gumbo was depos i ted a t  th i s  t ime ,  but there was no depos i t i on a t  Loca l i ty 

A .  A s l ough then formed aga i n ;  a band of ye l l ow s i l t  was depos i ted a t  B .  

A t  Loca l i t i es A and C two feet of b rown-b l ack gumbo formed on the bottom of 

th i s  second s l ough , and a t  B 2 . 3  feet of b l ack gumbo formed . The s l ough was 

aga i n  b reached .  Bands of s i l t  and gumbo we re depos i ted a t  B wh i l e top so i l  

was depos i ted a t  A and C ,  though depos i t i on a t  A and C d i d  not occur a t  the 

same rate. At the t i me  of samp l i ng the l oca l i t i es were once more pa r t  of a 

s l ough , bu t th i s  was entrenched be low the a reas samp l ed .  

By  reference to the cu l tu ra l ma te r i a l s  embedded i n  these hor i zons , some 

da t i ng of the hyd ro log i ca l  occur rences of th i s  reconstruc t i on i s  poss i b l e .  

M i s s i s s i pp i an potsherds a re found i n  the brown-b l ack gumbo under l y i ng the 

sandy gumbo a t  A and i n  the sandy gumbo and the over l y i ng b rown-b l ack gumbo 

a t  C. Amer i can  a r t i facts are found i n  the younger s l ough gumbo a t  B ,  and 

der i ved H i s s i s s i pp i an sherds --presuma b l y  an effect of p l ow i ng af ter the be-
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g i n n i ng of Amer i can occu� t l on--are i n  the top soi l at  A .  I t  wou l d  appear 

tha t a t  the t i me of the ear l i es t  known M i ss i ss i pp i an occupation the water 

body was a s l ough . I t  changed to a fa s ter  mov i n g  body of water and then 

became a s l ough a ga i n  du r i ng the M i ss i ss i pp i an occu� t i on .  I t  was s t i l l  a 

s l ough dur i ng some ea r ly phase of American occupa t i on bu t was breached,  

perhaps t o  dra i n  l and and c reate farml and, l a ter  in the Amer i can per i od .  At 

the t i me  of samp l i ng it was a s l ough f o r  a th i rd time. 

Accor d i ng to th i s  reconstruct i on the two po l l en spect ra from the l owe r  

brown-b l ack gumbo a t  toca l ity A ,  and the po l l en spectra from the sandy 

gumbo above , they a re the o l dest in the po l l en series. These have the same 

pa lyno l og i ca l  charac ter i s t i cs as the samp l e s  f rom the second po l l en hor i zon 

(lone I I ) which da tes , i n  part at l ea s t ,  to Amer i can occupation. I t wou l d  

appea r ,  if the recons t ruction of slough events is correct, that there i s  a 

po l l en Zone V which happens to have the same pa l yno l ogical character i s t lQ$ 

8S Zone I I :  on l y  Compositae pol l en in excess of 30% frequency. 

The presence of a five-zone po l l en ch rono l ogy is supported by res u l ts 

of some samp l es co l l ec ted f rom the cu l tura l l y  steri l e  horizon at Cahokia. There 

were s i x  samp l es c o l l ected from cul tura l l y  steri l e  sediment at C ahokia and 

wh i ch thus must date either from before Miss i ss i�pian occupation or dur i ng 

an ear l y  period of occupation (Fig. 8) . Of the six samp l es from such 

proven i ences , three y i e l d  po l l en frequencies attributable to Zone I I  I and 

two y i e l d  freq uen c i es that m i gh t  be attributa b l e  t o  Z o n e  I I o r  Z o n e  V. A s  

these are supposed t o  b e  from a n  early period of occupat i on the latter two 

cannot be from Zone I I ,  s i nce artifacts are associated with Zone I V  and Zone 

I I I  records i n  the s l ough profi l es .  Thus it appears that a Zone V ,  which 

happens to l ook I ike Zone I I ,  does exist in the po l l en chrono l ogy . 

There wa s  another opportunity to test the hypothesis that a Zone I I - l i ke 

po l l en hor i zon (Z one V) underlay later hor i zons . A t  the C o l l insvi l l e  Airport 

s i te two po l l en samp l es were col l ec ted f rom house number 6 .  One samp l e  came 
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from the f l oor of the house , and the o ther from f i l l  a few tenths of a 

foot above the f l oor . The l owe rmos t produced on l y  Compos l ta. pol ltn Tn 
excess of 30 per cen t ;  the upper y i e l ded both �ompos l tae and Graml�. 

frequen c i es greater than 30 per cen t.  The data cou l d  not be con s I sten t 

w i th the hypothes i s  tha t the f l oor of the house was a t tr i butab l e  to the 

Zone I I hor i zon , as  the succeed i ng samp l e- -wh i ch s t i l l  dates to the M i s 

s i s s i pp i an per i od--wou l d  then necessa r i l y y i e l d  Zone I I po l l en cha racter

i s t i cs a l so ,  and i t  does not . 

I n  a l l  other cases where po l l en samp l es were successfu l l y ana l yzed 

and superpos i t i on occur red , the po l l en chronol ogy deve l oped from the 

s l ough prof i l es was ma i nta i ned . Zone I I I a lways unde r l ay Zone I I and 

over l ay Zone I V ;  Zone I spectra were never obta i ned from M i s s i s s i pp i an 

cul tu ra l contexts ; where samp l e s  a t t r i butab l e  to Zone V cou l d  be d i s 

t i ngu i shed from those a t t r i buta b l e  to Zone I I ,  the la tter were a l ways 

s t ra t i graph i ca l l y  h i gher . There were a number of samp l es wh i ch con ta i ned 

pol l en f requenc i es unrecogn i zed i n  the s l ough chrono l ogy . S uch samp les 

conta i ned records of grea ter than 30 per cent Compos i tae and  grea te r than 

30 pe r cen t Grami neae pol l e n .  I have taken these records a s  i nd i ca t i ng 

the hor i zons of trans i t i on between Zones I I I and I I or be tween Zones V 

and I I I .  

The po l l en record , then , seems adequate for da t i ng assoc i a ted cu l tu r a l  

mater i a l s  i f  the spectra a r e  a t tr i buta b l e  to Zones I ,  I I I ,  or I V .  Zones 

I I and V cannot be c l ea r l y  d i f feren t i a ted un l ess there are a ser i es of 

s t ra t i graph i c  samp l es , and samp l es da t i ng to the trans i t i on pe r i ods are 

s i m i l a r l y  und i s t i nc t i ve .  
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THE E NV I RONMENTAL CHRONOLOGY 

The sequence of environmen ta l conditions represented in the poll en 

ch rono l ogy c a n  be reconst ructed by reference to the modern pollen spec t ra 

t o  which the po l len zones a re equiva l e n t  a n d  by reference to the gene ral 

princip l es derived f r om the s tudy of t he surface po l l en rec ords. Z one I 

po l l en spe c t ra ma tch the maj or i ty of those found today from the surface 

of the Ame rican Bot toms, and thus may be interpreted as indica tive of the 

presen t d i s turbed prairie environmen t .  Z one I I spec t ra ma tch those f r om  

prairie l oca l es a t  App l e  Creek and from re l a t tve l y  undistu rbed wet pr airie 

locales in the American B o t t oms . Thus Z one I I spec t r a  may be i n terpreted 

as indica tive of wet prairie , as was encountered by the A me r i ca n  S e t t l ers . 

Z one I I I spectra a r e  un l i ke those ob ta i ned from the mode r n  surface, 

and thus appare n t l y  represen t an environmen t n o t  now known. This w ou l d  

b e  one in wh i ch the present eco l ogical factors encouraging Compositae or 

Chen opodiaceae pol l en produc tion are absent. As was poin ted ou t ,  the 

Composi tae po l l en is a l mos t  a l l  of the A mbroseae type , indica tive of ei ther 

we t prai rie or dis turbed prairie environmen ts .  Chenopodiaceae po l l en is 

indica tive of dis t urbed l oca les. As the Z one I I I spec tra do not con tain 

high frequencies of a rborea l pol l en, the s tructura l  condi tion represented 

is p rairie, a nd as it cannot be either disturbed or wet prai r i e  i t  mus t be 

dry prairie. 

Z one I V  records , wh i ch con tain high Chenopodiaceae a nd high Gram i neae 

frequencies, by the same token , wou l d  be a t t ributab l e  to a disturbed dry 

p rairie environment. But the evidence of the mode rn surfa ce samp l es indica te 

tha t disturbance is we l l recorded in the pol l en spe c t r a on l y  near the dis

turbed loca l e. S ome dis tance away from the distur bdl1ce t h e  C henopodiaceae 

va lues decrease. We migh t expec t then , tha t the Z one i V  record a t  Local i ty 

C on l y  i ndic a tes disturbance a t  a nearby area , and tha t a t  some d i s tance 
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, 
from Loca l ity C �e Chenopodiaceae va l ues wou l d  be decreased and a Zone I I I  

record wou l d  resu l t  during the same time-period I n  which Zone I V  records 

were being deposited at Loca l i ty C .  Thus, we must speak of Zone I V  in 

different terms than the other zones . I t  can on l y  be ex pe c ted to occur 

in a I iml ted area and so though it has va l ue, ' as a zone , for p l acing asso-

ciated cu l tura l records in re l a tive time i t  exists on the same genera l 

horizon as Zone I I  I .  have elected to cal l Zone I V  the Period I V  I n ter l ude 

hencefor th to so dis tingu i sh it. 

Zone V records indicate the same environment a l  cond i ti ons as those 

of Zone I I :  a wet, re l ative l y  undisturbed , prairie environmen t .  

Transi tion reoor4s i ndicate environmen ta l conditions during the peri� 

of f l uctua t i on from one environmental cond i tion to another. They thus 

represent neither dry prairie nor wet p rairie bu t something in-be tween , As 

the Period I V  I n terl ude exists on the Zone I I I time-horizon , one of the 

transition period occurs between Zone V and Zone I I I , no t between Zone V 

and the Period I V  I nter l ude .  The other trans i tion period exists between 

the Zone I I  I and Zone I I horizons. Since Z ones V and I I are simi l ar I n  

pa l yno l ogica l characteris tics , the V- I I I transition and the I I I - I  I transition 

appear simi l ar a l so. 

ABSOLUTE DAT I NG OF THE POLLEN CHRONOLOGY 

Abso l u te da ting of the various zones of the po l l en chrono l ogy is 

extreme l y  diff i cu l t. Abso l u te da ting depends upon associa t i on of po l  l en 

spectra of a horizon with confident radiocarbon-dated , dendrologica l l y-

dated or his torica l l y-dated artifacts or features. As the�e are no histor-

ica l ' y  or dendrol ogica l l y dated materia l s ,  and as the avai l a b l e  rad iocarbon 

evidence is insuffic i ently cri t i ca l  (as is discussed i n  detail in a l a ter 

sec t i on) , on l y  guesses based on other sources are possible . 
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The cr i t i ca l  ques t i ons are the abso l u te dates on the s h i f t  from we t  

to d ry pra i r i e  occur r i ng between Zones V and I I I  and the reversa l of th i s  

cond i t i on between Zones I I I  and I I .  The trans i t i on from Zone I I to Zone 

I cond i t i ons took p l ace I n  h i s tor i c  t i me  and has noth i ng to do w i th 

c l i ma t i c  changes . Thus , i t  i s  un i mpor tant  i n  exp l a i n i ng the cu l ture h i story 

of M i ss i ss i pp i an cu l ture . 

G r i ff i n  '( 1 960) has proposed tha t a number of cu l tura l events , pre

sumab l y  due to m i gra t i ons , i n  M i s s i s s i pp i an cu l ture h i s tory are exp l a i na b l e  

on the bas i s  of a change i n  c l i ma t i c  reg i me  f rom coo l er -mo i s ture cond i t i ons 

to wa rme r -d r i er one s .  There i s  a c l i ma t i c  s h i f t  i n  th i s  d i rec t i on known 

h i s tor i ca l l y f rom Europe beg i nn i ng about 1 200 A . D . , and one i n  the oppoi i te 

d i rect i on i s  known from Green l and wh i ch can be p l aced on th i s  t i me  hor i zon . 

I n  the Amer i can  Southwes t more a r i d  cond i t i ons  are pos tu l a ted for the 13 th 

century than preced i ng centur i es on the bas i s  of the dendro l og i ca l  record 

and the a l l uv i a l  record ,  though recent po l l en s tud i es (Mar t i n ,  1 963 ; Leopo l d ,  

Leopo l d  and Wendo r f ,  1 963 ; Schoenwette r ,  1 96 2 ;  Hev l y ,  1 964) seem to i nd i ca te 

that the t rans i t i on  was not to more ar i d  but to more mo i s t  cond i t i ons . 

I n  any even t ,  some changes i n  the a tmospher i c  phys i ca l  sys tem of the nor thern 

hemi sphere seem to have taken p l ace i n  the 1 3 th cen tury .  

The rad i oca r bon ev i dence f rom the Amer i can Bot toms wou l d  not nega te 

the conc l us i on tha t one of the changes i n  the po l l en record ,  i f  not both,  

fa l l  i n to the 1 3 th century t i me range .  The sh i f t f rom we t pra i r i e to d ry 

pra i r i e ( the Zone V - I  I I  trans i t i on per i od) m i gh t  be cons i de red corre l a t i ve 

w i th the mo i s ter  to d r i e r  sh i f t known from Recurrence Hor i zon RY I i n  the 

European po l l en-geo l og i c  record . I f  one p referred to s tay on th i s  s i 4e  of 

the A t l ant i c ,  the sh i f t f rom d ry to we t pra i r i e ( the Zone J J I - I  J t rans i t i on 

per i od) m l g� be cor re l a ted w i th the d r i er to mo i s ter s h i f t  i n  the South

western po l l en record.  

• 
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At the present state of knowledge there a re two quite severe limitations 

to making successful correla t i ons of the types noted i n  the last paragraph. 

Firs t , the clima tes of the areas which have been investigated on prior �Ne 

horizons are now under quite different, though related , atmospheric con t rol 

systems. When one approaches the question , as Griffin has done repeatedly 

(Griffin 1 960 , 1 960 , 1 96 1 , 1 96 1 )  it appears quite obvious that the rela t i on

ship of all cl ima t es in the Nor thern H emisphere is close enough so that 

during a cen tury of clima tic change in one area there probably is some 

change occuring in the other areas. B u t  since ou r unders tanding of this 

relationship is as ye t rather nebulous , we a re �nable to confidently predic t 

exactly what k i nd of change wi I I  occur in Area A when a change of a known 

type occurs in Area B .  There is also a question of tiMe-lag in effect 

between areas , so if we do make correla tions we are as ye t not at all pos i 

tive that the absolu te dates are pr ecisely the same. 

S econd, if pollen chronologies are u ti I ized for correlation between 

the areas, as the American Southwest and the American B o t toms , the recog

ni tion of d rier o r  moister conditions depends to a great extent on the way 

in which the pollen analys t undertook his studies. I n  both the E u r opean 

and Sou thwes tern chronologies the recognition of a mois ter condition is 

dependen t to a great extent on the propor tion of arboreal pollen in the 

records. I n  this chronology the propor tion of t ree pol len is always so 

small as to be statistically meaningless , and i t  cer tainly does not undergo 

d ramatic change in quantity as i n  the Sou thwes tern records ( Leopold �.1l. 
1 963 ;  Hevly, 1 964; S choenwe t ter and Eddy, 1 964; Schoenwe t ter, 1 962) , nor 

does i t  change in i n terna l composi tion as in the pollen records of eastern 

Nor th America and E u rope. 

I t  cannot be said , then , that we can confidently correlate the environ

mental sifts observed in the American Bot toms pollen chronology with those 
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known from e l s ewhere , even though they appear to be i n  the same d i rec t i on s  

a 5  others of known date. Yet some k i nd of absol ute da t i ng of the chrono l ogy 

I s  expected of the pa l yno l og i s t ,  and t he matter has become of such arch-

aeo l og i ca l  i n teres t th rough the theor i es of G r i ff i n  that 

I i ged to offer some op i n i on ,  weak as I bel i eve i t  to be . 

fee l rather ob-

Recogn i z i ng the l i mi ta t i ons on such a corre l a t i on as noted above , 

tenta t i ve l y  wou l d  corre l a te the Zone I I I- II trans i t i on per i od w i th the 

env i ronmen ta l sh i ft recogn i zed i n  other areas as beg i nn i ng i n  the 1 3 th 

cen tury . E v i dence w i l l  be presen ted be l ow  tha t  dates th i s  trans i t i on  hor i zon 

between 1 385 and 1 465 A.D . , and I fee l that th i s  i s  very proba b l y  a t ro. 

da te on the t rans i t i on as i t  occurred on the Amer i can Bot toms , but I would 

s uspect  tha t there was a l a g  effect i nvo l ved and, the beg i nn i ng of the change 

i n  Xhe a tmospher i c  con trol sys tems of the Nor thern Hemi sphere more probab l y  

occur red i n  the 1 3 th cen tury than the 1 4th . 

On an even more ten ta t i ve bas i s ,  I wou l d  da te the Zone V- I I I trans i t i on 

per i od to the e i gh th or n i nth cen tury A . D .  by cor re l a t i on w i th a qu i te 

evi den t f l uctuta t i on i n  the po l l en record of the Sou thwes t wh i ch da tes 

be tween 700 and 800 A . D .  (Schoenwe tter  and E ddy , 1 964) . The re i s  another 

trans i t i on i n  the Sou thwes tern po l l en record i n  the 1 0 th century (S choenwet ter , 

1 962)  w i th wh i ch i t  m i gh t  a l so be cor re l a t i ve ,  but the 1 0 th cen tury sh i f t 

I s  i n  the oppos i te d i rec t i on from tha t evi denced i n  the Ame r i can Bot toms 

ch rono l ogy . 

I n  summary,  the po l l en ch rono l ogy i s  tenta t i ve l y  es t i mated to beg i n  

before the e i gh th cen tury A . D .  dur i ng a per i od when we t pra i r i e  cond i tJ ons 

were i n  ex i s tence . Th i s  wou l d  have been a pra i r i e  much l i ke tha t known a t  

the t i me of Amer i can entrada, w i th a number of ponds , l a kes , and s l oughs 

and a sca t te r i ng of wood l ots w i th extens i ve open areas of gra s s l an d .  I n  

the e i gh th or n i n th century the bod i es of s tand i ng wa ter appa rent l y  d i s -

' . 
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appeared i n  l a rge pe r t ,  though there was p l e n ty of wa ter i n  the through-

f l ow i ng d ra i na ge s . I t  seems hard l y  I i ke l y  tha t the occupan ts of the reg i on 

cou l d  have accomp l i shed th i s  by dra i n i ng the a rea , so i t  s eems to have been 

an effect of a t rue change i n  c l i ma t i c  factors . 

Somet i me before the l as t  ha l f  of the 1 4th cen tury and after the be-

g i nn i ng of the n i nth cen tury , l oca l env i ronments were d i s turbed and one 

wou l d  have noted fa i r l y l i m i ted a reas of weedy growth on the pra i r i e .  I n  

a l l probab i l  i ty th i s  was due to the a c t i on of man i n  construc t i ng ea r then 

mounds and des troy i ng the na tura l eco l og i ca l  ba l ance by ear th remova l .  Th i s  

d i s turbance was not on a pa r  w i th tha t noted for the h i s tor i c  per i od , when 

the t rac tor was ava i l ab l e ,  howeve r ,  and so though i t  d i d  occur i t  can on l y  

be recogn i zed i n  the reg i ons  where i t  was l oca l l y of major impor tance. 

Mos t of th i s  d i s turbance act i v i ty seems to have been comp l e ted by the 

end of the f i rs t  ha l f  of the 1 4th cent u ry .  At tha t t i me  or somewhat  l a ter 

another c l i ma t i ca l l y - i nduced envi ronme n ta l sh i f t  seems to have occur red 

wh i ch res u l ted i n  the re- i ns tatemen t of env i ronmen ta l cond i t i ons  wh i c h  oc� 

curred before the e i gh th or n i n th cen tury : we t pra i r i e .  Wh i l e  the M i s-

s i s s i pp i an peop l e s  ex i s ted i n  th i s  env i ronment for an unknown l ength of 

t i me ,  they abandoned the a rea before cond i t i ons  changed aga i n .  When tha 

Ame r i can S e t t l ers en tered the area , they encoun tered the same env i ren.en ta l  

cond i t i ons  wh i c h  the M i ss i s s i pp i an peop l es had abandoned some t i� before. 

W i th the advent of the tractor , the Ame r i cans ' set about to change the en-

v i ronment to s u i t the i r  need s .  By d ra i n i ng the ponds , l akes and s l oughs 

they cou l d  have e ffected a reversa l to the cond i t i ons  known dur i ng mos t of 

M i ss i ss i pp i an t i me :  dry pra i r i e .  But  the i r  object i ve was to cons truct a 

dry pra i r i e env i ronmen t for max i ma l  crop produc t i on and the ens u i ng U5e of 

the t ractor for c u l t i va t i on has today turnad the reg i on i nto a d i i tu r .. d 

par t i a l l y  wet pra i r i e .  



SAMPLE PROVEN I ENCE 

Mound f i l l  

P i t s and post-p i ts 

Wa l l  t renches or  f l oors  

Wa l k i ng su rfaces 

Muck f rom l ake 

Others 

- 3 I -

TABLE I 

NUMBER PROC ESSED 

1 0  

9 

1 3. 

1 6  

9 

4 

NUMBER ANAl YlABlE 

2 

7 

1 2  

7 

2 



THE FOSS I L  POLLEN STUD I ES 

1 .  The Amer i can Bottoms Area 

M i tche l l S i te and the F i l l  S i te 

-32-

The M i tche l l  s i te was the f i rs t  i n  wh i ch the po l l en ch ronol ogy de

ve l oped on the bas i s  of the s l ough samp l e s  was tes ted .  At th i s  s i te 

r e l a t i ve l y few samp l es were co l l ecte d  i �  superpos i t i on because of the 

sha l l ow  depth of arch i tectura l  features be l ow  the p l ow  sol e .  There were 

some samp l e s  co l l ec ted i n  s trat i graph i c  sequence f rom mou nds , however , 

and i t  was hoped that these wou l d  substant i a te and poss i b l y  enl arge the 

chrono l ogy . Samp l es col l ec ted i n  assoc i a t i on w i th cu l tura l debr i s  were 

expected to be u t i l i zed to da te the cu l tura l ma te r i a l s  i n  terms of the 

chrono l ogy . 

S i xty-one samp l es f rom the M i tche l l  s i te and e i gh t  from the F i l l  

s i te were proces sed for po l l en ana lys i s ,  but the major i ty conta i ned too 

l i t t l e  po l l en for re l i ab l e  i n terpreta t i on .  I n  such cases , after the ex

t rac t i on process and s ubseq uent reproces s i ng for remova l of add i t i ona l 

organ i c  and i norgan i c  ma t r i x , the ra t i o  of po l l en to deb r i s  found on the 

m i croscope s l i des  was s t i l l  so low ( l es s  than 75 po l l en gra i ns /s l i de) a s  

to prec l ude usefu l ana l ys i s .  I n  the m i nor i ty of cases the po l l en to debr i s  

ra t i o  was h i gh enough to make ana l ys i s  worthwh i l e .  

None of the F i l l  s i te samp l es ,  for exa� l e ,  y i e l ded to ana l yS i s .  

Tab l e  I shows the d i s tr i bu t i on of ana l yzab l e  samp l es by proven i ence 

category of the M i tche l l samp l e s .  I t  becomes obv i ous that s ome  sorts of 

samp l es were a l most  i nva r i a b l y  low i n  po l l en y i e l d  at th i s  s i te ,  and others  

a l most  i nva r i ab l y  h i gh . Mound f i l l  and  p i t  and  pos t-p i t  f i l l  samp l es pro

duced no s i gn i f i ca n t  resu l ts ;  those f rom house f l oors and wa l k i ng s urfaces 

da t i ng to the t i me  of occupa t i on we re a l mos t  i nvar i a b l y  ana l yzab l e .  
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Why th i s  shou l d  be the case i s  a perpl ex i ng probl em. Mound f i l l ,  

for examp l e ,  i s  ea rth that has been sc raped f rom some s u rface i n  ab-

o r i g i na l  t i mes and depo s i ted by the basket- l oad  i n  the moun d .  One woul d 

expect that the po l l en i t  conta i ned a t  the t i me i t  wa s scraped up wou l d  

s t i l l  be t rapped i n  the ea rth , even i f  the ea rth was no t expo sed l ong 

enough du r i ng the mound con s t r uc t i on to ent rap mo re recent po l l en .  We 

cannot aSSume tha t the ea rth of wh i ch mounds were con s t ruc ted never con-

ta i ned any po l l en , as nume rous p l ant t i ss ue f ragmen ts we re encoun tered i n  

these samp l es and most of the samp l es a re dee p l y  s t a i ned by other so rts  

of  decay i ng o rgan i c  deb r i s .  

Somehow, i t  appea r s ,  po l l en has been removed f rom such samp l es du r i ng 

the p rocess  of redepos i t i on of the sed imen t .  The same p r i nc i p l e  seems to 

ho l d  fo r the p i t  f i l l  samp l es , wh i ch a re a l so i n ten t i onal l y  redepo s i ted 

sed i men t s .  

Th i s  at  f i rs t  seemed 1 i ke an ext reme l y  odd occu r rence , bu t o n  re-

f l ect ion i t  can be recogn i zed that i t  may be a gene ral  cond i t i o n .  Pol l en 

samp l es f rom i norgan i c  sed i ments  have o n l y  recen t l y  been i ntens i ve l y i n-

ves t i gated because tech n i ques of ext rac t i on of po l l en f rom such sources 

have only  recen t l y been deve l oped. But by and- l a rge i t  i s  the ru l e  that 
. 

such sou rces do not appear to conta i n  l a rge amoun ts of rebedded pol l en .  

Pol l en anal ys i s  i n  the Sou thwe s t  has been successfu l  on f a r  mo re i no rga n i c  

ma t r I ces than those i nves t i gated here , yet 1 i t t l e  rebedded pol l en has been 

recogn i zed.  

Now the i norgan i c  ma t r i x  i s  obv i ous l y  rebedded i n  any a l l uv i ated a rea . 

The ques t i on of why po l l en i s  no t rebedded i n  i n ten t i onal l y  rebedded sed l -

ments seems to be appl  i cab l e as we l l  to the na tura l l y  rebedded sed i ments . 

To my knowl edge i t  has a l ways been s i mpl y accepted as a s t roke of good 
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fo r tune that rel a t i ve l y  l i t t l e  rebedd i n g of po l l en occu rs , and the 

que s t  i on of �y th i s i s the case has no t been ra i sed . I have tu rned 

ove r a numbe r of pos s i b l e  answe rs i n  my own m i nd but f i nd none very 

sa t i sfactory .  The i n t roduc t i on of decompos i ng m i c ro-organ i sms seems a 

good p roba b i l i ty ,  bu t i n  the case of mound f i l l  one wou l d  su spec t tha t 

depo s i t i on occ u r red so rap i d l y  that few such organ i sms woul d have beoome 

i nco rporated.  Al so ,  such o rgan i sms need an ae rob i c  env i ronmen t  i n  wh i ch 

to s u rv i ve ,  and i t  seems u n l  i ke l y  tha t enough oxygen wou l d  be ent rapped 

i n  the sed i ments  du r i ng mound const ruc t i on .  I n  the case of sed i ments  

depos i ted by wa t e r  the re wo u l d  a l so be  I i t t l e  oxygen ent rappe d .  

Wh i l e the ques t i on rema i ns on i n t r i gu i ng one , my pe r sona l bent i s  

to fol l ow the l ea d  of othe r po l l en a na l y sts  and s i mp l y  be rei i eved tha t 

i ntent i ona l l y  redepos i ted sed i ments  actual l y  conta i n  as I i t t l e  po l l en as 

they do .  Whateve r the causes fo r th i s  occu r rence , i t  makes the po l l en 

ana l y s t s ' l o t  a I i t t l e  l es s  compl ex. 

Lake muck samp l es ( top of F i g .  9) we re d redged f rom Long Lake al ong 

w i th a number of a r t i fac t s .  S t ra t i g raphy wa s i mposs i b l e  to con t ro l  i n  

s uch an ope ra t i on a s  the samp l es can be u t i l  i zed on l y  to g i ve some gene ra l . 

assoc i a t ions  of po l l en spec t ra w i th a r t i fac ts f rom th i s  s i te .  I n  two of 

the seven s amp l es on l y  Compos i tae po l l en i s  i n  g rea t e r  f requency than 

30 pe r cen t ;  i n  the rema i n i ng f i ve both G ram i neae and Compos i tae f requenc i es 

a re g rea ter than 30 pe r cent . Acco rd i ng to the s l ough ch ronol ogy , two 

samp l es may date e i the r to Zone V or Zone I I ,  and the others may date 

e i the r to the V- I I  I t rans i t ion or the I I I - I I  t rans i t ion per i od s .  W i thout 

s t ra t i graph i ca l l y  con t rol l ed da ta one cannot se l ec t  f rom these a l te rna t i ves . 

There we re on l y  a coup l e  of i ns tances of s t ra t i g raph i c sampl i ng � t 

M i tche l l whe re the samp l e s  y i e l ded da ta.  I n  one case the f l oo r  of Feeture 

9 �s sampl ed and another samp l e  was col l ected 1 0  em be l ow the f l oot. The 
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f l oo r  sampl e  con ta i n s on l y  Compos i tae po l l en i n  excess o f  30 pe r cen t ;  the 

sub-f l oo r  samp l e  con ta i n s more than 30 pe r cent G ram i neae and  more than 

30 pe r cent Compo s i tae pol l en .  The l ower sampl e may be e i ther  o f  the 

V- I I I  t rans i t i on o r  the I I I - I I  t rans i t i on ,  but the uppe r samp l e  cannot be 

Zone V as i t  i s  supe r i mposed on a samp l e  wh i ch mu s t  date l a t e r  than Zone 

V .  Hence , the f l oor  samp l e  mu st date to Zone I I .  

I n  the second case of s t rat i g raphy a samp l e  wa s col l ected f rom above 

the p l ow sol e and  anothe r samp l e  was co l l ec ted be l ow the p l ow sol e .  The 

uppe rmos t  samp l e  con ta i ns on l y  Chenopod i aceae po l l en i n  grea ter  f requency 

than 30 pe r cent ; the l owe r one con ta i n s on l y  Gram i neae po l l en i n  grea ter  

than 30 pe r cen t .  The re seems to be a Zone I I I samp l e  ove r l a i n  by one 

I n  wh i ch the mode rn  d i s turbance of the a rea i s  ev i de n t .  

Now the M i tchel l s i te i s  recogni zed as be i n g  one o f  sho r t  occupat i on .  

The a rch i tec tura l  ev i dence for th i s  i s  c l ea r  i n  a numbe r o f  i ns tances , 

• 

and the ava i l ab l e rad i ocarbon data woul d tend to show ag reement w i th such 

a conc l us i on .  We can i nd i cate  f rom the s t rat i f i ed po l l en samp l es assoc i a ted 

wi th c u l tural  fea t u res tha t the s i te was be i ng occup i ed i n  pol l en Zones 

I I  and  I I I . As i t  i s  a short occupa t i on i t  seems reasonable to conc l ude 

that the samp l es wh i ch m i ght be i n te r p re ted as e i ther belong i n g to the V- I I I  

or  the I I I - I I t rans i t ion pe r i ods probably date to the I I  I - I  I trans i t i on 

and not the ea rl  i e r  one . 

Other  uns t ra t i f i ed samp l es a l so seem to S¥pport th i s  conc l u s i on . Dur i ng 

the excavat l�n a numbe r of samp l es were co l l ected f rom the cu l tu ral  ho r i zon 

at the s i te .  These samp l es were not d i rect·l y assoc i a ted w i th a r t i fact s , 

but we re co l l ected i n  a reas and a t  depths  at wh i ch a r t i facts occu r .  They 

thus represent s u r faces wh i ch we re i n  use a t  the t i me  the s i te was occup ied. 

The re a re a se r i es of n i ne such sampl es col l ec ted a l ong gr i d- l i nes L I 8Q  

and L 1 85 .  They a l l come f rom a s t r i p  of terr i tory 200 meters l ong and 5 
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TABLE I I  

SAHPLE NUMBER DEPTH POLLEN ZONE 

1 62 20 em I I  

1 4  24 t rans i t i on 

35  25 trans i t i on 

269 27 t rans i t i on 

277 28 I I I  

97 30 I I I  

98 30 trans i t i on 

1 24 44 I I I  

1 02 45 I I I  

• 
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. 
meters w i de a t  t he s i te .  Thu s .  the samp l e  co l l ec ted 20 cm be l ow the sur-

face w i t h i n  th i s  s t r i p  i s  qu i te p roba bl y  younge r than the one co l l ec ted 

at 30 em be l ow the su rface , as the su rface i s  qu i te l evel and sed iment 

depos i t ion  appea rs a l ways to have been rel at i ve l y  even to  j udge by the 

so i l  s t rat i g raphy . No doubt the acc ret i on of sed i ment  has been by water  

depos i t i on  and natura l  sod forma t i on .  

Tab l e  I I shows the po l l en zone a t t r i butes by depth of  samp l es f rom 

th i s  se r i es .  The sampl e  f rom 20 cm depth , by th i s  anal y s i s ,  mu st be 

attr i buted to Zone I I and those of the t rans i t ion  pe r i od mus t  be of the 

I I I - I  I t rans i t i on pe r i od .  The re i s  too much regu l a r i ty of Zone I I I oc-

cur rences be l ow 28 em dep th for  the s t rat i graphy to be fa r of f .  Aga i n ,  

the on l y  reasona bl y conc l us i on i s  tha t the occupa t iona l  pe r i od i s  i n  the 

Zone I I  to Zone I I I  range and no t ea r l  i e r .  

The re were f i ve ana l yzabl e samp l es co l l ec ted i n  assoc i a t i on w i th  

houses . As  f l oo r s  of  these houses a re ha rd to def i ne ,  the  samp l es f rom 
, 

fea t u res 9 ,  2 ,  and  I we re co l l ec ted f rom what p robabl y wa s the f l oo r  a rea . 

Samp l es were co l l ected f rom wa l l  t renches of featu res 46 and 5 5 , and f rom 

a def i nab l e f l oo r  i n  Fea ture 7 .  The sampl e f rom Fea t u re 9 y i e l ds a ty p i cal 

Zone I I  or  Zone V pol l en spect rum .- Those f rom fea t u res 2 ,  1 , 46 ,  and 55 

y i e l d  spec t ra a t t r i butabl e to e i the r the V- I I I  o r  the I I I - I I  t rans i t i on 

pe r i od s .  The samp l e  f rom Fea t u re 9 canno t  be �ne V i n  age as i t  ove r l  i es 

a t rans i t ion pe r i od samp l e .  The t rans i t i on pe r i od ref l ec ted i n  any of 

the spec t ra f rom fea t u res 2 ,  I ,  46 , or 55 cou l d  be the V- I I I  t rans i t i on . 

Howeve r ,  th i s  seems con t ra ry to a l l of the ava i l ab l e  ev i dence so far  d i s-

cussed , so i t  appea rs mos t  p roba b l e  tha t the spec t ra f rom these features 

a re of the I I I - I I trans i t i on per i od .  

The re i s  no po l l en samp l e  o f  the Zone I I I ho r i zon wh i ch i s  as soc i a ted 

wi th a hou se . The p resence of ma i ze po l l en i n  Zone I I I po l l en spec t ra a t  
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the s i te ,  howeve r ,  substan t i ates  the conc l u s i on tha t occupa t i on occu r red 

I n  Zone I I  I t i me s .  Another  i nd i ca t i on of th i s  comes f rom two sampl es 

col l ected f rom Fea t u re 1 0 ,  a p i t .  Both are Zone I I I ,  and as they repre-

sent f i l l  of the p i t  the p i t  mus t have been dug on the Zone I I I ho r i zon 

o r  ea r l  i e r .  

Of the rema i n i ng 1 0  ana l yzabl e samp l es ,  e i gh t  g i ve Zone I I reco rds ,  

one i s  mo s t  p robab l y of  the I I I - I  I t r an s i t i on pe r i od , and one i s  Zone I I I .  

Th i s  l as t  samp l e  wa s  the on l y  one co l l ected f rom a mound wh i ch y i e l de d  

t o  ana l ys i s . I t  conta i ns a grea te r  n umbe r  of a r bo real po l l en types than 

i s  usua l  and l ac ks ma i ze po l l en ,  but o the rw i se seems a reasonabl e Zone 

I I I  spec t rum .  I t  may o r  may not actua l l y  be a t t r i bu tabl e t o  the Zone I I I  

hor i zon , a s  the po l l en i t  con ta i ns may have been depos i ted a t  an ea rl i e r  

t i me when Zone I I I env i ronmenta l  cond i t i on s  we re a l so i n  effec t .  
, 

The Caho k i a  S i te 
\ 

The Cahok i a  s i te p roduced two of  the th ree s l ou gh p rof i l es (r i g s .  

5 .nd 7)  o n  wh i c h the po l l en ch rono l ogy was based , and t h e  f i ve samp l es 

of the p recu l t u r a l  and ea r l y  cu l tu ra l  ho r i zon (F i g .  8) on wh i ch ba s i s  Zone 

v wa s  i nf e r red . 

When the se l ec t i o n  of samp l es f rom the Cahok i a  s i te came unde r  con-

s i de ra t i on the resu l t s  of the M i tche l l sllmpl es were a l ready known . I t  

was de te rm i ned f rom tha t  ana l y s i s tha t  the samp l es mo s t  I i ke l y  to y i e l d  

i nfo rma t i on we re f rom wa l l t renches , hou se f l oo rs , and the abo r i g i na l  s u r-

face s .  No samp l es i n  the l a t te r  ca tegory we re ava i l ab l e  f rom the Cahok i a  

s i te ,  so mo s t  o f  the samp l es sel ected fo r p rocess i n g  came f rom the fo rme r  

catego r i es .  

The re we re a l so spec i a l  ca tego r i es of samp l e s .  The occu r�ence of 

c i rc l es of  po s t s  at th i s  s i te ,  appa ren t l y  ce remon i a l  con s t ruc t i on fe.tu res , 

� s  so unusual  tha t a concer ted effo r t  had to be made to t ry to date the i r  

i , 



SAMPLE PROVEN I ENCE 

Pos t-p i ts 

Ste r i  I e  so i I 

Humus l i ne 

Wa l l  t renches 

Above f l oo r  l evel  

On I I  

Pot f i l l  

" 

.. 

i n  houses 

I I  I I  
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TABlE I I I  

NUMBER PROCESSED 

28 

1 3  

30 

1 0  

7 

3 

NUMBER ANALYZABlE 

o 

6 

6 

2 

6 
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con s t ruct i on th rough the po l l en ch ronol ogy . A se r i es  of 28 sampl es  f rom 

the p i t s  i n  wh i ch t he posts we re empl aced was p rocessed to see i f  suf

f i c i en t  da ta cou l d  be ga rne red . The re was a l so a samp l e  from a humus 

1 i ne at the ba se of an a r t i f i c i a l  mound. Da t i ng of th i s  samp l e  wou l d  

y i e l d  a max i ma l date for the con s t ruc t i on of the mound .  Samp l es were 

a l so p rocessed of the f i l l  from bu r i ed vessel s .  

Tab l e 1 I I shows the y i e l d  o f  ana l yzab l e  samp l es .  The y i e l d  f rom wa l l 

t rench samp l es was fa r l ower than had been ant i c i pa ted on the ba s i s  of 

the M i tche l l da ta , and was one of the most d i sappo i n t i ng aspec t s  of the 

Ame r i can  Bo t toms Po l l en Resea rch Prog ram. 

Though none of the samp l es f rom po s t-p i ts y i e l ded s tat i s t i ca l l y  

re l evant  re,u l t s ,  one of the s te r i l e  so i l  sampl es has bea r i ng on the pol l en

da t i ng of a c i rc l e  of pos t s .  The samp l e  of s ter i l e  so i l  (F i g .  8 )  number 
52-4 was co l l ected 0 . 2  feet benea th t he p i t  i n  wh i ch a po s t  was empl aced .  

Thu s , I t  da tes to a pe r i od before th i s  pos t  and , p resuma b l y ,  before the 

pos t c i rc l e  of wh i ch i t  i s  a pa r t .  The po l l en spect rum of th i s  samp l e  i s  

typ i c a l  of Zone I I I .  The pos t  c i rc l e ,  then ; does not date as o l d  as Zone 

V o r  as o l d  as the Zone V- I I I t rans i t i on pe r i od , though i t  may da te any 

t i me the rea f te r .  

The samp l e  o f  pot f i l l  (F i g . 1 0) wh i ch was successfu l l y anal yzed y i e l ded 

a typ i ca l  Pe r i od IV i n te r l ude po l l en spect rum. Th i s  pot was recovered 

l y i ng on the f l oo r  of house 898. Presuma b l y the house a l so dates to the 

Pe r i od IV i n t e r l ude ho r i zon.  Th i s  house was supe r i mposed by house 598. 
wh i ch y i e l ded two po l l en s pec t ra .  80 t h  of the spec t ra f rom 598 a re a t

t r i bu ta b l e to Zone I I I .  The s t ra t i g raph i c  supe rpos i t i on of Zone I I I  above 

the Pe r i od I V  i nt e r l ude thus seems a ga i n  ev i denced. 

The samp l e  f rom the humus I i ne at the ba se of the mound y i e l ded a 

spect rum typ i ca l  of Zone I I I .  The mound i tse l f ,  then , probabl y wa s  con-
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s t ructed i n. Zone I I I  o r  Zone I I  t i mes .  I t  mu s t  be remembe red tha t the 

Pe r i od I V  i n ter l ude i s  an i n ter l ude i n  Zone I I I  t i me .  Zone I I I  may be 

expec ted to extend i n  t i me bo th befo re and a f t e r  the Pe r i od I V  i n te r l ude , 

thus account i ng fo r the V- I I I t rans i t i on .  The con s t ruct i on o f  the mound 

may have been e i the r befo re or af ter the Pe r i od IV  i n te r l ude a nd yet s t i l l  

be on the Zone I I I  ho r i zon . 

E i ght of the samp l es ana l yzed we re assoc i a ted wi th houses wh i c� had 

been dated by the rad i o-ca rbon me thod.  I n the case of two houses , two 

samp l es came f rom each house ; e i ther  f rom two d i f f e rent wa l l  t renches or  

f rom the f l oo r  and  the wa l l  t rench.  The two samp l e s f rom one house 

a l ways ag reed i n  po l l en zone des i gna t i on .  

The samp l es f rom the rad i o-ca r bon-dated hou ses we re t reated somewhat 

d i f f e rent l y  than the othe r s .  Because the pos s i b i l i ty exi st ed that  the 

C- 1 4  da tes wou l d  g i ve abso l u te dat i ng to the po l l en chrono l ogy , i t  was 

cons i dered wo rthwh i l e  to wo r k  w i th the samp l es unt i l  a s ta t i s t i ca l l y  

re i i a b l e count was ach i eved even i f  the po l l en y i e l d  pe r s l  i de was 

ext reme l y  l ow .  I n  the case of th ree o f  these e i ght samp l es there was 

l es s  than 75 g ra i ns pe r s l  i de bu t coun t i ng was cont i nued un t i l  1 50 or 

more g ra i ns we re observed. I n  one i n stance th i s  i nvo l ved scan n i ng 1 5  

s l  i des  fo r a 1 6S-gra i n  coun t .  

O f  the s i x  houses , fou r y i e l ded spec t ra a t t r i butabl e to Zone I I I ,  

one had a t rans i t i on spect rum and so cou l d be des i gnated to e i ther the 

V- I I I  o r  the I I I - I I  t rans i t i on pe r i od s , and one y i e l ded a spect rum i n  

wh i ch on l y  Chenopo d i aceae po l l en was i n  g reater f requency than 30%. Th i s  

l a s t  spect rum i s  not typ i cal of any pol l en zone , but by refe rence to the 

mode rn su rface s amp l es i t  appea rs to be i nd i ca t i ve of an a rea of l ocal 

sed i �ent d i s tu rba nce . On the p reh i s to r i c  ho r i zon the Pe r i od I V  I n ter l ude 

i n d i cates cond i t i on s  of sed i ment  d i s tu rbance , though not as ext reme as 

those rep resen ted i n  th i s  spec t rum . I t  seems mo s t  I i ke l y  t ha t  the sampl e 
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f rom house 74A be l ongs on the Per i od I V  i n ter l ude t i me  hor i zon and s i mp l y  

represents a l oca l i ty where more than usua l d i s turbance was preva l en t .  

The house tha t y i e l ds t rans i t i ona l spectrum can b e  conf i den t l y  p i eced on 

the I I I - I  I t rans i t i on hor i zon ra ther than the ea r l i er one. The house , house 

35A , ove r l  i es house 3 2A .  As house 3 2A y i e l ds Zone I I I spec tra , end house 35A 

mu s t  be younger , the trans i t ion repres en ted I n  the samp l e  f rom 35A mu s t  be 

the I I I - I  I trans i t i on .  S i nce there i s  a rad i ocarbon da te for the trans i t i on 

per i od between Zones I I I and I I f rom House 35A , there shou l d  be no d i ff i cu l ty 

i n  ass i gn i ng an abso l u te date to th i s  hor i zon i n  the po l l en chrono l ogy . There 

i s  no d i ff i cu l ty ,  but  the prec i s i on of the da te so ass i gned i s  qua l i f i ed .  

A ra d i oca rbon da te , because of the factor of i mprec i s i on i n  l abora tory 

measuremen t ,  mus t  be g i ven i n  terms of a proba b l e  range . The trad i t i ona l 

prac t i se ,  wh i ch a t  l ea s t  some rad i oca r bon exper ts depl ore (Godw i n ,  pers . comm . )  , 

i s  to present a cent ra l da te i n  terms of a number of yea rs before presen t 

and a p l us-or-m i nus f i gu re of one s tandard dev i a t i on .  The probab i l i ty tha t 

the cent ra l da te i s  the true da te i s  extreme l y  l ow .  The probab i l i ty tha t the 

true date l i es w i th i n  the range of one s tanda r d  dev i a t i on on e i ther s i de of 

the cen tra l da te i s  66 . 6% ,  i . e .  the odds are 2 to I tha t the true da te fa l l s 

i n  th i s  range . The proba b i  I i ty tha t the true da te l i es  w i th i n  the range of 

two s tandard dev i a t i ons on e i ther s i de of the cen tra l date i s  95. 0% ,  i . e .  the 

odds are 19 to I tha t the tr ue da te fa l l s  i n  th is range . 

Tab l e  I V  presents the rad i oca rbon da tes i n  terms of the " I -s i gma "  and 

"2-s i gma" ranges for the s i x  rad i oca r bon-da ted houses on wh i ch po l l en da ta i s  

ava i l a b l e .  The ra nge of da tes i s  g i ven i n  the Chr i s t i a n  ca l enda r .  I t  mus t  

be remembe red tha t the t rue da te of the house may fa l l  anywhere I n  the range . 

I t  wi l I be recogn i zed tha t i f  the I -s i gma range i s  accep ted house 35A mus t  be 

o l der than house 598 , s i nce i t  th i s  range i s  accepted , house 35A cannot be 
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TABLE IV 

HOUSE POLLEN ZONE 1 1 1 - 5 i gma' i  C - 1 4  " 2-s i gma" c- 1 4  � range range 

35A I I I - I I  1 1 65- 1 365 AD 1 06S- 1 465 AD I 
596 I I I  1 475- 1 655 1 385- 1 745 I� 
436 I I I  1 335- 1 535 1 235- 1 6 35 

32A I I I  1 1 25-1 325 1 025- 1 425 

77A I I I  985- 1 385 885- 1 485  

74A IV 8 1 5- 1 035 705- 1 1 45 

---------------------------------�---� 
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younger than 1 365 AD and house 59B cannot be o l der than 1 475 AD . Th i s ,  i n  turn , 

wou l d  i nd i ca te that the trans i t i on pol l en zone I I I - I I  of house 35A i s  not 

younger than po l l en Zone I I I  of house 59B . 

But i n  accep t i ng the I -s i gma range for the rad i oca rbon dates , one i s  

l i m i ted to on l y  a 66 . 6% probab i l i ty tha t the range encompasses the true date. 

Two- to-one odds a re not very good ones . O r d i na ry procedure in s c i en t i f i c  

i nves t i ga t i on i s  to demand s ta t i s t i cs wh i ch a re s i gn i f i ca n t  a t  the 0. 5% l eve l 

of conf i dence , i . e .  the 95 . �� l eve l of probab i l i ty .  When th i s  l eve l of 

re l i a b i l i ty i s  ut i l i ze d ,  the 2-s i gma range , the ranges of rad i oca rbon dates 

for houses 35A and 59B over l ap by some 80 years . 

Now i t  i s  not pos s i b l e  to s ta te w i th con f i dence when , i n  the range of t i me  

cove red by the 2-s i gma range , the true da tes o f  houses 35A and 598 actua l l y 

occur .  Any one date w i th i n  that range i s  as proba b l e  as any other . I t  I s  

therefore as  proba b l e  tha t the true da te of hous. 35A fa l l s i n  the SO-yaar 

over l ap as i t  I s  probab l e  tha t i t  occurs a t  any otber t i me .  I t  I s  a s  proba b l e  

tha t the true da te of house 5 98  occurs before the true da te of house 35A a s  

i t  i s  proba b l e  tha t i t  occurs after tha t da te . 

Thus use of the O .�� l eve l of con f i dence for the rad i ocarbon dates of 

the houses , the l eve l of con f i dence ord i na r i l y  accepted as s tanda r d  I n  

s c i ent i f i c  research , does ne i ther j us t i fy nor d i sm i ss the pos s i b i l i ty tha t 

po l l en hor i zon I I I - I I fol l ows pol l en hor i zon I I I i n  absol ute t i me .  The 

s tra t i graph i c  pos i t i on i ng of the former hor i zon above the l a t ter at both 

Cahok i a  and H i tche l l ,  however ,  wou l d  tend to suppor t the or i g i na l  chrono logy .  

I f  the 0 . 5%  l eve l of conf i dence I s  accep ted , and i f  i t  i s  assumed that 

the I I I - I I  t rans i t i on per iod i s  l a ter i n  abso l u te t ime than the Zone I I I  

hor i zon ,  the rad i ocarbon dates on houses 35A and 598 wou l d  necess i ta te that 

the I I I - I  I hor i �on occurs between A . D .  1 385 and 1 465 .  Th i s  I s  the SO-year 

over l ap range I n  wh i ch the true date of house 35A wou l d  have to fa l l .  Th i s  
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TABLE V 

HOUSE TYPE POL L E N  ZONE 

35A L a t e  M i s s i s s i pp i an l l I - I I t r ans i t i on 

598 Late M i s s i s s i p p i a n I I I  

438 Late M i s s i s s i pp i a n I I I  
• 

32A Ea r l  y M i s s i s s i pp i a n I I I  

43A Ea rl y M i s s i s s i p p i a n I I I  

85A E a r l  y M i s s i s s i p p i an I I I  

69A E a r l  y M i s s i s s i p p i a n V- I I I  o r  I I I- I I  t rans i t i on 

1 56A Ea r l y  M i s s i s s i p p i a n V - I I I o r  I I I - I I  t rans i t i on 

1 57A Ea r l y  M i s s i s s i pp i a n  V o r  I I  

77A BI uff I I I  

74A Bl u f f  I V  

1 46A U n i de n t i f i a b l e  I I I  

898 Un i d e n t'i  f i ab I e IV  
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M i s s i s s i pp i an houses , def i ned as suc h  p r i ma r i l y  on the ba s i s  of the i r ceram i c  

con t en t ,  p roba b l y a re the younges t a t  Cahok i a .  At the l owe r  end of the i r  

t i me range they may or  may no t ove r l ap w i th the Ea r l y  M i s s i s s i pp i an type ; 

the se r r i a t i onal  data wou l d  i nd i cate that they do not do so by much i f  a t  a l l .  

E a r l y M i s s i s s i pp i an houses p robab l y  ex i s ted for a t i me as the on l y  house 

type at the s i te ,  bu t on the l owe r end of the i r t i me range they ove r l ap wi th  

Bl u f f  houses . I n  fac t , Ea r l y  M i s s i s s i pp i an houses seem I i ke l y  to have been 

i n  ex i s tence a t  the s i te f rom the ea r l  i e s t  pe r i od of occupa t i on a s  one of  

them appea rs to  date  f rom Zone V t i mes . Yet i t  i s  no t i mpos s i b l e  tha t ,  a s  

the s e r r i a t i on woul d sugges t ,  some Bl uff hou ses we re ac tua l l y  a t  the s i te 

befo re the Ea r l y  M i s s i s s i pp i an  s ty l e  devel oped. 

The re i s  no da ta f rom the po l l en reco rd at the s i t e wh i ch woul d i nd i cate  

that  the  B l uff house-ceram i c  s ty l es we re reta i ned unt i l  the  pe r i od when La te 

M i s s i s s i pp i an s t y l es occ u r red .  Though the poss i b i l  i ty ex i s ts  that th i s  wa s 

the ac tua l case , one i mag i nes tha t somewhere i n  the s t r a t i g raph i c  superpos i -

t i on i ng o f  houses there wou l d  be some i ndependent ev i dence i f  i t  d i d  occu r .  

A l l of  the ava i l ab l e  ev i dence f rom th i s  s i te ,  t hen , po i n t s  to a n  ext i nc t i o n  

of the Bl uff  s ty l es befo re those of L a t e  M i s s i s s i pp i an deve l oped . 

Th i s  i n terpreta t i on wo u l d mod i fy tha t p resen ted by Vogel ( t h i s  vo l ume) 

somewha t .  Because one E a r l y  M i s s i s s i pp i an house ( I S 7A) appea rs  to have been 

i n  exi stence at a very ea r l y  pe r i od of the occupa t i on of the s i te ,  the l ength 

of t i me du r i n g wh i ch bo th Ea r l y  M i s s i s s i pp i an and Bl u f f  s ty l e s were be i ng 

manufac t u red s i de-by- s i de seems respec tab l e .  The l ac k  of c l ose re l a t i onsh i p  

between these s t y l es thus becomes a pa r t i c u l a r l y  i n teres t i ng a rchaeo l og i ca l  

probl em , and one wh i c h may have i mpo r t  on other t i me-ho r i zon s .  

There i s  one very i n tere s t i ng con t rast  o f  t h e  po l l en da ta f rom the 
\ 

Cahok i a  s i te wi th that obta i ned f rom M i tchel l .  A g l ance a t  F i gu res 9 and 1 0  

wi l l  a l l ow qu i c k  recogn i t i on that the samp l es f rom Cahok i a  offer a very 

6 
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TABLE VI 

CAHOK I A  M I TCHELL 

POL L E N  N umbe r of  Numbe r w i  th Av . % Number of Numbe r wI th Av. % , 
H4I f le ZONE Spec t ra Ma i ze Ma i ze S pec t ra Ma i ze 

I I  0 0 6 6 f . 5  

I I I - I I  0 7 5 3 . 0  

I I I  1 1  9 3 . 1 7 5 1 . 8  

I V  4 3 1 . 6 0 0 

V- I I  I 3 0 0 0 

V 3 0 0 0 
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d i fferent record of ma i ze po l l en . A l mos t a l  I of the samp l es f rom the M i tche l l  

s i te conta i n  some ma i ze pol l en ,  but th i s  i s  not the case a t  Cahok i a .  The 

samp l es f rom the l a ke muck at M i tchel  I are no t ,  of course ,  comparab l e  to the 

samp l es assoc i a ted wi th cu l tura l debr i s  at M i tche l l and Cahok i a  because of 

the type of sed i me n t  i nvol ved , but i f  the rema i n i ng samp l es are cons i dered 

compa rab l e ,  and grouped by probab l e  po l l en zone ,  the average freq uency of 

ma i ze po l l en th rough t i me  occu rs as i n  Tab l e  V I . 

Now the frequency of ma i ze po l l en i n  the hor i zons on wh i ch i t  occurs i s  

not a very rel ev.nt s ta t i s t i c .  I t  i s  i nva r i a b l y  such a l ow  number tha t one 

cannot say w i th conf i dence that rk of ma i ze po l l en occur r i ng on one hor i zon 

means someth i ng d i fferent than the l . �k occur r i ng on another hor i zon .  Ye t 

there does seem to be some c l ue offered by these da ta tha t another research 

program m i gh t  f i nd wor thwh i I e  to i nves t i ga te more i n tens i ve l y .  

The presence or absence r e l a t i ons h i p ,  i n  the case of the Cahok i .  data , 

does seem s i gn i f i cant .  Of s i x samp l es o l der than the Pe r i od I V  i n ter l ude 

hor i zon none y i e l ded ma i ze ,  though we may be as sured that the s i te was 

occup i ed. The absence of ma i ze po l l e n  does not i nd i cate that ma i ze was not 

be i ng grown i n  the a rea of the s i te ,  for ma i ze po l l en i s  not w i de l y  d i s se�l � 

n.ted from i ts source and i ts ab�ence thus does not i nvar i a b l y  i nd i cate thet 

no ma i ze was presen t .  But I th i n k tha t there shou l d  be some exp l ana t I on .  

One wou l d  s uspect tha t the d i fference be tween the ea r l i er and l a ter hor i zon. 

wou l d  be a ref l ec t i on of cu l tura l prac t i ses of some 50r t  re l a t i ve to ma i ze .  

Perhaps the re l a t i ve amount of ma i ze g rown a t  the s i te i s  the factor , perhaps 

the re l a t i ve i mpor t  of the p l a n t  to the peop l e  through t i me .  

Before turn i ng to the po l l en records from other s i tes , a word on the pol l e n  

da t i ng of ceremon i a l  act i v i t i es .  The Cahok ia  s i te i s  an obv i ous ceremon i a l  

cente r .  W i t try ( th i s  vo l ume) has i nves t i ga ted th i s  aspect of the s i te 
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i n tens i ve l y  and h a s  po i n t ed ou t t h a t  bo t h  c i rc l e s of pos t s  a n d  mo u n d s  

we re ceremon i a l  equ i pme n t .  The po l l e n  reco rd  doe s  y i e l d  some i n fo rma t i on 

on t he age o f  cons t ruc t i on of these fea tu re s .  

F rom the ana l y s i s  of the  samp l e o f  c u l t u ra l l y  s t e r i l e  so i l  i n to "" i c h  

one o f  the po st c i r c l e s was emp l aced , a n d  from the a n a l y s i s  o f  the samp l e  

f rom the humus I i ne benea th one of t h e  mou n d s , i t  can be conf i de n t l y  

s t a ted t h a t  t h e s e  ce remon i a l  f e a t u r e s - - i f  no t o t h e r s - - a re no t a s  o l d  a s  

the o l de s t  occupa t i on a t  t h e  s i te .  Bo t h  B l u f f  hou s e s  a n d  Ea r l y  M i s s i s 

s i p p i a n hous es had been cons t r uc ted a t  the s i te befo re some of the ceremon i a l  

s t r u c t u res we re bu i l t . 

The Pe r i od I V  i n te r l ude , wh i ch i n d i ca t e s  a pe r i od of sed i me n t  d I s

t u r bance a t  the s i te ,  seems to me to be the mos t I i ke l y t i me ho r i zon for 

the con s t r uc t i on of the ce remon i a l  s t ru c t u res , e s pec i a l l y  of ea r then moun d s . 

I t  i s  i mp roba b l e t h a t  a l l of the ce remon i a l  cons t r uc t i on a t  the s i t e was 

conce n t ra ted on one t i me hor i zon , b u t  the Pe r i od I V  i n t e r l ude po l l en record 

i s  the s o r t  one wo u l d expect i n  an a rea "" e re ea r th wa s be i n g excavated 

fo r the con s t ru c t i o n  of the po s t  c i r c l es a nd/o r be i n g  heaped up as mound 

f i l l .  Wh i l e  ceremon i a l  cons t ruct i on p roba b l y  occu r red t h rougho u t  the h i s to ry 

of the s i te i n  one fo nn o r  anothe r ,  the Pe r i od I V  i n t e r l u de ho r i zon seems 

to me the pe r i od when max i ma l  e f fo r t  i n  th i s  re ga rd were go i n g on • .  
S i te A BR / I  ( F i g . I I )  

On l y  one samp l e  f rom th i s  s i t e was p roce s sed . I t  came f rom 

t he p l ow zone a n d  t h u s  was expected to y i e l d a po l l en s pect rum t y p i cal  

of Zone I or Zone I I .  The spec t rum recovered y i e l ded l e s s  t h a n  30 

pe r c e n t  of any po l l en type a n d  so canno t be dated by the po l l en 

ch rono l og y .  Whea t po l l en (Poa ) was recove red , howeve r ,  so p l ace

ment of t h i s  samp l e  on the p roper t j me ho r i zon i 's pos s i bl e . 
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S i te 534/7 ( F i g .  1 1 ) 

Of the f i ve samp l es processed f rom th i s  s i te ,  on l y  the 

one from the p l ow  zone gave res u l ts .  Age i n ,  th i s  was expected 

to y i e l d  a Zone I or Zone I I record,  but the po l l en s pectrum 

conta i ns grea ter than 30% Chenopod i aceae and greater than 3�h 

G rami neae po l l en , and thus wou l d  be dated �o the Per i od I V  

i n ter l ude t i me  hor i zon . The occur rence of whea t po l l en 

a l l ows proper p l acemen t on the present t i me  hor i z on ,  howeve r .  

The Powe l l -Zurkh l en S i te (F i g . 1 1 )  

Th i s  s i te was the proven i ence of s l ough prof i l e  B ,  wh i ch was u t i l i zed 

i n  the construc t i on of the po l l en chronol ogy (F i g .  6) . O ther samp l es f rom 

the s i te were processed after  the work on the M i tche l l and Cahok i a  s i tes 

had been comp l e te d .  I t  was thought that the exper i ence s o  ga i ned � l d  

a l l ow some recogn i t ion of the mos t l i ke l y  samp les  to ach i eve rosu l ts .  Tab l e  

V I  I shows , howeve r ,  tha t a t  th i s  s i te hard l Y  any sed i men t  s ou r ce was pro

duc t i ve of po l l en .  

Of the f i ve p roduc t i ve samp l es one i s  from the p l ow  zone , two were 

col l ected j u s t  be l ow  the p l ow  so l e ,  and one was from a sed imentary hor i zon 

1 3  to 26 i nches be l ow  the surfa�e .  The one from the p l ow  zone conta i ns 

on l y  Chenopod i aceae po l l en i n  greater frequency than 3�1o and a l so con ta i ns 

whea t po l l en . The other three y i e l ded po l l en Zone I I spec tra , wh i ch i s  

cons i s tent w i th the i r  s t ra t i graph i c  pos i t i on i ng .  

The f i f th produc t i ve samp l e ,  f rom house f i  I I ,  y i e l ded a po l l en spectrum 

i n  wh i ch on l y  Chenopod i a ceae po l l en wa s i n  greater frequency than 3 0  per 

cen t .  Th i s  samp l e  cannot be accurate l y  pos i t i oned i n  the pol l en chrono l ogy , 

though i t  i s  s i m i l a r  i n  many respects to the po l l en spec trum from house 

74A at the Cahok i a  s i te ,  wh i ch was a t t r i bu ted to the Per i od I V  i n ter l ude 
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TABLE V I I  

SAMPLE PROVEN I ENCE NUMBER PROCESSEO NUMBER ANALYZABLE 

S t ra t i g raph i c  ser i es 1 6  3 

House f i l l  " 

Above house f I 00 rs 4 0 

On " " 4 0 

Be l ow " " 2 0 

Wa l l  t renches 8 0 

P i t s 3 0 

Others 7 
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1 0 1  i Z Q f l . S u c h  ri L Ilk 

PC>\"Je l l -Z u r k h l e n ..... i ll.. , a ... Uk Pt:;: r l ld I V  ; r ( e r l d� E- ' .,  po.., ' t e d  a "',  a \ 'lca l 

p h e n omenon i n  the a rea of the C a h o k  j a s i te .  T h  i So � amp \ e w a ';)  e.o I I e c  ted d t a 

depth of 60-75 i n c h e s  be l ow t h e  s u r f a c e  a n d  i ;  pos , i b l y  o l de r  t h a n  a n y  o t h e r  

samp l e  from the Amer i can Bot toms . I t  cou l d  conc e i vab l y be r e p r e s e n ta t i ve of 

an even o l der po l l en ' hor i zon than Zone V ,  but one samp l e  does not a po l l en 

zone ma ke .  

The Co i l i ns v i  l i e A i rport S i te ( F i g .  I I )  

E i gh t  samp l es were processed fron, th i s  s i te ,  of wh i ch four y i e l ded res u l ts . 

A l  I four were assoc i a ted w i th houses . 

The two samp l es from house 6 were d i scussed i n  the sec t i on on the po l l en 

ch rono l ogy . The samp I e f rom the f l oo r  of th i s, house y i e I ded a record 

a t tr i butab l e  e i ther to Zone V or Zone I I .  A samp l e  from the f i l l  one-tenth 

foot above the f l oo r  y i e l ded a s pectrum a t tr i bu ta b l e  to e i ther the V - I I  I 

t rans i t i on or the I I I - I I t rans i t i on hor i zons . Th i s  superpos i t i on a l lows 

con f i dence tha t the ear l i er  samp l e  I s  actua l l y  of Zone V and  the younger of 

the V - I  I I trans i t i on per i ods . 

The samp l e  f rom house 5 i s  from the s tra t i graph i ca l l y  o l des t house a t  

the s i te .  The po l l en spect rum �onta i n s  on l y  Chenopod i a ceae po l l en i n  greater 

frequency than 3 0%  and thus wou l d  not be data b l e  accord i ng to the pol l en 

ch rono l ogy . The samp l e  from house 2 conta i ns both Chenopod i a ceae and 

Compos i tae po l l en in excess of 30%, and thus wo u l d  date to the h i s tor i c  

hor i zon (Zone I )  accord i ng to the estab l i shed chrono l ogy . 

There i s  a known comp l i ca t i ng fac tor . Nea r the Col l i nsv i l l e A i rport s i te 

there i s  an anc i e n t  barrow p l t--appa re n t l y  abor i g i na l  i n  da te . A t  the t'me 

th i s  ba rrow p i  t was be i ng u t i  I i zed one wou l d  expect th'a t the conseqllOMlt ear th 

d i s tu r bance wou l d  crea te an unusua l l y  good hab i r. t for producers of Ghenopod l aceae 

pol len .  Thus ' i f  houses 2 and 5 were cons tructed a t  the t i me the barrow pI t was 
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i n  use , they m i gh t  be expected to y i e l d  po l l en records wi th h i gher Chenopod i aceae 

frequenc i es than norma l for the t i me  hor I zon . I be l i eve that the reason the 

records from these houses wi I I  not "f i t O O  the po l l en ch ronol ogy i s  due to th i s  

phenomenon . 

Assum i ng th i s  to be the case , the ava i l ab l e  da ta wou l d  i nd i ca te tha t the 

s i te was p r i ma r i l y  occup i ed dur i ng the Zone V t i me  hor i zon . Du r i ng the ea r l i er 

per i od of occupa t i on a t  the s i te ,  there was a per i od when the ba rrow p i t  nearby 

was be i ng u t i  I i zed more extens i ve l y  than l a te r .  

I t  w i l l  a l so b e  noted that i f  the above i n terpreta t i on i s  correc t ,  the 

barrow p i t  near the C o l l i nsv i l l e A i rport  s i te was not be i n g  u t i l i zed extens I ve l y  

dur i ng the per i od when major d i s tur bance i s  'ev i denced a t  the Cahok i a  s i te 

( the Per i od I V  i n te r l ude) as far as i s  ev I denced f rom the meagre po l l en record , 

but before tha t per i od .  A s s um i ng the ba r row p i t  was be i ng u t i l i zed for a 

source of ea r th for mounds , there seems to be ev i dence here of mound bu i l d i ng 

act i v i ty i n  the Amer i can Bot toms before tha t s hown a t  the Cahok ia  s i te.  

The Kane V i l l age S i te ( F i g,- 1 2) 

N i ne teen samp l es were processed f rom th i s  s i te but on l y  two y i e l ded resu l ts .  

Both were co l l ected qu i te near the surface. The samp l e  from the topmos t f i l l  

of Fea ture I ,  a p i t ,  gave a Zone I I s pectrum; the samp l e  from above house I ,  

co l l ec ted a t  the base of the p l ow  sol e ,  a l so gave a Zone I I spectrum. A s  the 

l a t ter samp l e  con ta I ns whea t po l l en i t  can be re l egated to the mos t recent 

hor i zon and theeefore does not re l a te to the age of the house . 

These po l l en da ta a re of no ass i s tance i n  da t i ng the Kane V l l l a9' s i te ,  

as both are qu i te proba b l y  of the pos t -occupa t i on per I od .  

TlIE CARLYLE AREA • 
Dur i ng the summe r of 1 96 2  a number of sa l vage excava t i ons were un"rtaken 

I n  the area to be f l ooded by Car l y l e  Reservo i r .  Po l l en samp l es were co l l ected 

f rom a number of M i s s I s s i pp ian s I tes , and i t  was fe l t  th.t the Amer i can BottOM s 

{ 
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p roject cou l d  l eg i t i ma te l y  I nves t i ga te them a s  par t  of i ts research on 

M i ss i s s i pp i an cu l ture , even though they were outs i de the ma i n geograph i c  a rea 

of I nte res t .  Semp l es from the Ga l l ey Pond,  Toothsome, Sandy T i p ,  and Semper 

F i de l i s  s i tes were proces sed , of � i ch two samp l es from Sandy T i p  and three 

from Semper F i de l  i s  were s�ccessfu l l y  ana l yzed . (F i g . 1 3 )  

The a rea o f  these s i tes i s  one o f  topograph i c  d i vers i ty .  O n  the topograph i c  

h i gh s ,  were vegeta t i ve cover has not been removed for agr i c u l ture I n  recent 

t i mes , one encounters oak-hi ckory c l i max fores t or gras sy swa l es . The 

topograph i c  l owS are I nundated by s l oughs whose shore l i nes f l uc tuate seasona l l y .  

I n  the spr i ng the s l oughs a re at  the i r  h i ghes t ;  I n  the s ummer they are � 

the i r  l owes t .  

By refereRce to the Amer i can Botboms po l l en chrono l ogy , a l l of the 

semp l es from the Car l y l e  a rea date to the Zone I I  or  Zone V hor i zons . There 

i s  more a rborea l po l l en i n  the Car l y l e  records than those of the Amer i can 

Bottoms , bu t th i s  i s  expec tab l e  as there are more hab i tats for trees i n  the 

former a rea . Da t i ng of the Car l y l e  meter i a l s  on the bas i s  of ceram i c  content 

wou l d  y i e l d  a re l a t i ve l y  l a te a ge ,  as Cahok i a  Cord-ma r ked i s  present.  On 

th i s  grounds the po l l en hor i zon i s  probab l y  Zone 1 1  rather than Zone V .  

TH E  APPLE CREEK AREA 

The surface sed iment samp l es col l ec ted from th i s  area were d i scus sed i n  

the sec t i on on the modern po l l en .  ra i n .  A ser i es of 1 6  samp l es from the 

preh i s tor i c  hor i zon was a l so co l lected and , s i nce the s i te i s  cons i dered to 

have been occup i ed before the Amer i can Bottoms , these samp l es were ana l yzed 

i n  hopes of obta i n i ng anothe r ,  more anc i en t ,  po l l en hor i zon to add to the 

ch rono l ogy . 

Of the 1 6  samp l e s  subm i t ted , seven were produc t i ve .  S i x of the seven 

were assoc i a ted w i th the cu l tu ra l  hor i zon wh i l e one was a p l ow  zone samp l e .  

One samp l e  i s  of a house f l oo r ,  one samp l e  i s  from trash m i dden and four 
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samp l es are from i n ten t i ona l l y depos i ted f i l l  i n  p i ts .  I t  w i l l  be i m-

med i a te l y  noted tha t the po l l en spec t ra of these samp l e s  (F i g .  1 4) are a l l  

much a l i ke i n  con ta i n i ng very h i gh frequenc i es of Compos i tae po l l en .  Th i s  

wou l d  i n d i cate tha t they were a l l depos i ted on the same t i me  hor i zon , as 

i s  a l so i n d i ca ted by the as soc i a ted po ttery . 

I t  w i l l  a l so be noted tha t none of these pol l en spectra  are much a l i ke 

those from the Amer i can Bottoms , e i ther su rface or subsurface . Wh i l e they 

cou l d  be cons i dered as Zone V or Zone I I samp l es ,  s i nce on l y  Compos i tae 

po l l en i s  i n  exces s  of 30% f req uency , the amount of po l l en of a l l other 

types i s  so l ow  as to be d i s t i nc t i ve .  As they a l l  may preda te the Amer i can 

Bottoms chronol ogy th i s  i n  i tse l f  i s  not too i mportan t .  

Turn i ng to the modern s urface samp l es from the App l e  C reek area , i t  i s  

seen tha t there i s  a remarkab l e  s i m i l a r i ty between these preh i s tor i c  samp l es 

and tha t col l ec ted  f rom the App l e  C reek a rea wh i ch represen ts on ly  pa r t  of 

the grow i ng season ( samp l e  HH of F i g .  4) . One of the p i t  samp l es , i n  fact ,  

i s  prac t i ca l l y  i den t i ca l  to samp l e  HH . 

By the pr i nc i p l e  of un i formi ty ,  i t  wou l d  appea r from these data that 

the preh i s tor i c  records a l so represent on l y  part of the yea r and thus present , 

the conc l u s i qn  tha t the s i te was actda l l y occup i e d  on l y  i n  the l a te s ummer 

and w i n ter . The house f l oor and the trash mi dden samp l es are so s i mi lar  

to those from the p i ts tha t they mu s t  a l l  represent the same pe r i od.  Th i s  

conc l us i on has been i ndependen t l y  reached by an ana l ys i s  of the fauna l 

rema i ns (S t reuve r , pers . comm. ) . Wa tefow l bones are a l l  of the age of b i rds 

on a fa l l  m i grat i on ,  and no deer bones are of "an i ma l s  younger than s i x  

mon ths . A s  the fawns are born i n  the spr i ng ,  th i s  wou l d  I nd i ca te that the 

an i ma l s  were k i l l ed i n  the fa l l  and w i n ter month s .  

The hope of add i ng a n  o l der po l l en hor i zon to the chronol ogy has been 

frus t ra ted by the apparent fact tha t the o l dest po l l en records ava l l ab l .  are 
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not yea r l y  but seasona l records . Un t i l other pre-M i s s i s s i pp i an hor i zons 

a re i nves t i gated we sha l l  have to con tent ourse l ves w i th a f i ve-zone 

po l l en chrono l ogy extend i ng back l es s  than 1 500 yea r s .  

CULTURE H I STORY AND ENVI RONMENT ON THE AMER I CAN BOTTOMS 

The conc l us i ons and i n terpreta t i ons drawn i n  th i s  sec t i on re l y  on l y  

on the da ta ava i l a b l e  from the pol l en record and the a rchaeo l og i ca l  record 

as know i t . As th i s  paper i s  be i ng composed the a rchaeo l og i s ts who have 

been i nves t i ga t i ng the reg i on for the pas t  few yea rs a re i ndependen t l y  

form i ng the i r  own conc l us i on s  and most ot the i r  i nfor� t lon i s  unava i l a b l e .  

These i n terpreta t i ons ma y  we l l ,  then , be s hown to be gros s l y  i n  error I n  

some cases by archaeo l og i ca l  data . am bas i ng my a rchaeo l og i ca l record 

on pub l i shed I nforma t i on on M i ss i s s i pp i an cul ture , my own f i e l d  i mpress i ons , 

and persona l commun i ca t i ons  i n  regard to occur renc� a t  the Cahok i a  s i te 

and e l sewhere. 

Archaeo l og i ca l  chronol ogy 

The chronol ogy of M i s s i ss i pp i an c u l ture per i ods has been deve l oped on 

two bases . F i r s t ,  Gr i f f i n  ( 1 949 , 1 95 2) d i v i ded M i ss i ss i pp i an i nto two foc i ,  

O l d  V i l l age and Trapp i s t ,  on the bas i s  of pottery. s ty l es . The Ame r i can 

Bot toms a rea was not known to y i e l d  pure component s i tes w i th e i ther the O l d  

V i l l a ge  ceram i c  comp l ex or the Trapp i s t  comp l ex ,  but va r i ous Amer i can Bottoms 

s i tes d i d  y i e l d  d i ffer i ng percentages of the two comp l exes and pure component 

s i tes were recogn i zed e l sewhere . Gr i ff i n  ( 1 949 : 46) cons i de red the chrono l og i ca l  

d i v i s ion of M i s s i S S i pp i an on th i s  bas i s  "sugges t i ve and va l i d but not 

def i n i t i ve" . 

The second bes i s  was s t ra t i graph y .  W i ttry ' s  extens i ve excava t i ons 

at Cahok i a  y i e l ded  no I ns tance i n  wh i ch fea tures conta i n i ng pottery of the 

Trapp i s t  COMP l ex were supe r i mposed by those conta i n i ng po t tery of the O l d  
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V i l l a ge comp l ex.  There were,  however , i ns tances of Trapp i s t  over O l d  

V i  I l age . I n  add i t i on ,  there were ma ter i a l s  of the B l uff comp l ex recovered , 

and where supe rpos i t i on occu r red B l uff was a l ways a t  the base of the sequence. 

By far more ref i ned techn i q ues of ana l ys i s ,  Voge l r e i nves t i ga ted the 

ceram i cs of the Cahok i a  s i te and pos tu l a ted a d i fferent set  of s ty l e  

character i s t i cs than those G r i f f i n  u t i l i zed . Voge l has u rged abandonmen t 

of the terms O l d  V i l l age and Trapp i s t  and rep l acement of them by the terms 

Ear l y  M i s s i s s i pp i an and Late M i s s i ss i pp i a n ,  for the l a tter terms refer to 

ce ram i c  hor i zons based on more ref i ned ana l ys i s  and more data . 

W i ttry ' s  excava t i ons i n d i cate a sequence of house s ty l es a t  Cahok i a .  I t  

appears tha t houses i ncreased i n  s i ze through t i me ,  though th i s  pa t tern i s  

not abso l u te , and tha t a t  one po i n t  i n  the sequence sem i -subter ranean houses 

of s i ng l e  po le  con s t ruct i on were rep laced by houses on the surface wi th wa t t l e  

and daub wa l l s  s e t  i n  wa l l  trenche s .  The ea r l i er construc t i.on techn iques 

appea rs to be corre l a t i ve wi th ceram i cs of the B l uff comp l ex and the I _ter 

tech n i q ue w i th those of the Ear l y  M i ss i s s i pp i an comp l ex (when sme l l er houses 

a re i nvol ved) and the Late M i s s i ss i pp i an comp l ex (when l a r ger hou$es are 

i nvo l ved) . 

I t  wou l d  seem that the M I S Si s s i pp i an chrono l ogy i s  on a pretty so�nd 

a rchaeo l og i ca l  ba s i s  a t  th i s  po i n t ,  and a l l  that rema i ns i s  to d i scover the 

a bsol ute datel tha t re l a te to th i s  sequence . Th i s  i s  the conten t i on of 

Vogel i n  th i s  vo l ume ,  and he at tempts  to app l y  to ava i l ab l e  rad i ocarbon 

da t i ng to res o l ve the f i na l  ques t i on .  

But there i s  a very meJor defec t i n  th i s  l i ne of reason i ng .  G r i ff i n ' s  

or i g i na l  ceram i c  ch rono l ogy was not pr i nc i pa l l y based on da ta from the 

Amer i ca n  Bot toms , as he recovered no pure components there. Vogel ref i ned 

th i s  chrono l ogy on the bas i s  of � s i te from the Amer i can  BottOlllS • . • I t  

I s  true thet there appear to be a number of pur� components from the stra t l 
, 

graphy a t  t� Cahok i a  s i te ,  but th i s  I s  not necessar i l y the on l y  I n terpreta t i on  

. 

• 
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of these da ta . I t  i s  a t  l ea s t  poss i b l e ,  l e t  uS  say conce i va b l e , that the 

ceram i c-house comp l exes tha t ex i s t  a t  Cahok i a  are not t i me-d i agnos t i c  

un i ts aut subcu l tura l un i ts .  These may 

I )  happen to occur i n  t i me  s equence at d i fferen t a reas of 

the Cahok i a  s i te but not be &Ctua l l y t i me-segrega te , 

2) happen to occur i n  t i me  sequence a t  the Cahok i a  s i te 

but not i n  t i me  sequence a t  other s i tes . 

Sa l zer (n . d . )  has recove red i nforma t i on from M i ss i s s i pp i an  s i tes i n  the 

Car l y l e  a rea wh i ch i nd i ca tes tha t Trapp i s t and O l d  V i l l age ceramIc  compl exes 
, 

ex i s t  i n  �I fferent  pa r ts of the s i te on the same t i me  hor i zon . 

I n  any case ,  i t  seems v i ta l l y nece s sary to seek ceram i c  i nforma t i on f rom 

other s i tes than Cahok i a  to mod i fy G r i ff i n ' s  or i g i na l  formu l a t i on i f  I t  

needs mod i fy i ng ,  and a ny i ndependent mecha n i sm of chrono l og i ca l  determ i na t i on 

wou l d  certa i n l y  seem wo r th cons i der i ng .  Through the po l l en s tud i es we have 

s uch an i ndependen t mecha n i sm. 

Unfortuna te l y ,  as  of present wr i t i ng on l y  the ceram i c  ana l ys i s  of the 

Cahok i a  s i te has been comp l eted . Though po l l en records from the M i tche l l 

and Col l i ns v i l l e A i rport  s i tes can be compared w i th those f rom Cahok i a ,  the 

pol l en -ceram i c  assoc i a t i ons a t  the three s i tes cannot be compared . Howeve r ,  

there i s  s ome  da ta wh i ch can be brought to bear on the prob l em a t  th i s  

t i me .  A t  Cahok i a  the house s ty l e  and the ceram i c  comp l ex appear to be re-

l a ted .  I f  yoge l ' s  mod i f i ca t i on of Gr i ff i n ' s  chronol ogy ho l ds true ,  one wou l d  

expect that the house s ty l es and ceram i c  comp l exes wou l d  be s i m i l ar l y  re-

l a ted at other s i tes on the Amer i can  Bot toms . Thus , the house s ty l e-po l l en 

assoc i a t i on s  at the M i tche l l and Co l l i nsv i l l e A i rport s i tes shou l d  be 

cor re l a t i ve w i th the house s ty l e-ceram i c  comp l ex-po l len a s soc i a t i ons known 

from Cahok i a .  

The po l l en-da t i ng of the houses a t  Cahok i a  was presented I n  T.�" Y • 

• 
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I t  wes shown tha t Voge l ' s  formu l a t i on was not con trad i c ted by the pol len 

record , and tha t i t  d i d  i ndeed seem mo s t  prQba b l e  tha t Ea r l y  M i s s i s s i pp i an 

preceded Late M i s s i s s i pp i an  a t  the s i te and tha t I l uff was an ea r l y  nor l zon 

comp l ex wh i ch ove r l apped the l ower end of the Ea r l y  M i ss i s s i pp i a n sequence . 

Turn i ng to the da ta f rom the Co i l  i nsv i l l e A i r port  s i te ,  there were three 

houses y i e l d i ng pol l en data , and a l l seem a t tr i bu ta b l e  to ea r l y  po l l en 

hor i zons (Zone V and the V - I  I I t rans i t i on) . A l l  of these houses are  of 

wa l l  trench con s t r uc t i on ,  and wou l d  proba b l y  be c l assed as Ear l y  M i s s i ss i pp i an .  

One wh i ch i s  def i n i te l y  a ttr i buted to Zone V (house 6) appea rs  to be super

i mposed on a La te M i s s i s s i pp i an s ty l e  house , but th i s  may be a m i s i n terpreta t i on 

of the f i e l d  da ta . From the resu l ts a t  th i s  s i te ,  then , we cannot d i spu te 

Voge l ' s  formu l a t i on ,  but there does seem add i t i ona l ev i dence that the 

B l uff-Ea r l y  M i s s i ss i pp i an over l ap was of respecta b l e  l ength:  through much 

of the Zone V per i od and through a good pa r t  of the Zone I I I per i od , i n -

c l u d i ng the Pe r i od I V  i n ter l ude . 

The M i tche l l da ta , however , wou l d  tend to d i spute Voge l ' s  formu l a t i on .  

The re a re house s ty l es a t  M i tche l l  that wou l d  be a t tr i butab l e  to B l uff , 

Ea r l y  M i s s i s s i pp i a n ,  and Late M i s s i s s i pp i an .  Both the archaeo l og i ca l  and 

the pol  l en da ta wou l d  i nd i ca te a short per i od of occupa t i on ,  and i t  wou l d  

a ppear that th i s  per i od was i n  the l a t ter pa r t  of Zone I I  I ,  through the I I I 

I I  t rans i t i on ,  and i n to the ear l y  pa rt  of Zone I I .  On these pol l en hor i zons 

on l y  Late M i s s i ss i pp i an i s  recogn i zed for the Cahok i a  s i te ,  but at M i tche l l 

a l l  three house s ty l es appea r to be presen t .  

Of the pol l en -da ted houses at M i tche l l  the l a rgest  (house 7)  shou l d  be 

Late M i s s i s s i pp i an .  I t  dates to Zone I I I and therefore i s  not i n  d i rect 

conf l i c t  w i th the data f rom Cahok i a ,  as Late M i s s i s s i pp i an houses there a l so 

da te to Zone I I I .  But  houses 5 5 , 46 ,  2 ,  and I a t  M i tche l I are sma l l er than 

house 7 and wou l d  be c l as sed as Ear l y  M i s s i ss i pp i a n .  These houses pol l en-da te 
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TABLE IX 

POL L E N  BLUFF EARLY M I SS I SS I PP I AN LATE M I  is I SS I P P I A N  ZONE HOUSES HOUSES HOUSES 

I I  X 
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X 
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to the Zone 1 1 1 - 1  I trans i t i on per i od and thus .re q u i te l a ter than any 

Ear l y  M i s s i s s i pp i an houses a t  Cahok ia  and t i me-eq u i va l ent  to some of the 

Late M i s s i s s i pp i an houses at Cahok i a .  The sma l l es t po l l en-da ted house at 

M i tche l l ,  house 9 ,  m i gh t  be cons i dered of La te B l uff s ty l e  s i nce i t  was 

cons truc ted of wa l l  pos ts set  i n to a wa l l  trench . Th i s  house pol l en -da tes 

to Zone I I and thus becomes the younge s t  house known f rom the po l l en s tud i es 

of the Amer i can Bottoms . 

Tab l e  I X  presen ts the resu l ts of the po l l en-da t i ng of houses from 

the three s i tes cons i dered togethe r .  To th i s  tab l e  shou l d  be added the 

comment  tha t B l uf f  houses probab ly exi s t  on the Zone V and Zone V - I  I I 

hor i zons a t  the Cahok i a  s i te ,  and a La te M i ss i ss i pp i an house pos s i b ly ex i s ts 

on the Zone V hor i zon a t  the Co l l i nsv i  l i e A i rport s i te .  

I f  the house-ceram i c  s ty l e  assoc i a t i on i s  re l evan t ,  then the po l l en 

da t i ng of houses a t tr i bu tab l e  to d i fferent chrono l og i ca l  hor i zons i s  I n  

conf l i c t  w i th the formu l a t i on of ch rono l ogy Voge l offers . B l uff  appe�5 to 

occur a s  a recogn i za b l e  house-ceram i c  s ty l e  ent i ty th roughout a l l  of the 

sequence ; Ea r l y  � i s s i ss i pp i an ex i s ts throughout a l mos t  a l l of the sequence ; 

Late M i S S i s s i pp i a n  a t  l eas t ove r l aps w i th Ea r l y  M i s s i s s i pp i a n  on the l a te 

pa r t  of the l a t ters  range , and pos s i b l y  ex i s ts throughout a l l  of the range 

encompas sed by Ear l y  M i s s i s s i pp i a n .  

I f  the resu l ts from other s i tes i nd i ca te tha t the house-ceram i c  a s so

c i a t i on i s  not cons i s ten t ,  as  i t  i s  a t  Cahok i a ,  the po l l en data do not 

necessa r i l y  conf l i c t w i th Voge l ' s  formu l a t i on .  But for the t i me  be i ng l e t  

us assume tha t the house-ceram i c  as soc i a t i on observed a t  Cahok i a  i s  typ i ca l .  

E ven i n  th i s  case the conc l us i ons from the po l l en data do no t effect i ve l y  

d i sm i ss  Voge l ' s  formu l a t i on of M i s s i s s i pp i an chrono l ogy . The t i me  sequence 

of the ceram i c  s ty l es a t  Cahok i a  i s  appa ren t l y  ev i denced i n  the s t ra t i g raphy 

of tha t s i te .  I t  i s  reasonab l e  to expect tha t ceram i c  tra i ts of M i ss i ss i pp i an 

cu l ture d i d  change through t i me .  There are a t  l ea s t  5 00 yea r s  of occupa t i on 

J 
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a t  Cahoki a ,  and  to  ma i n ta i n  tha t pottery s ty l es underwent no  change over 

tha t range of t ime � kes l i tt l e  a n thropo l og i ca l  sense. The ques t lgn I s ,  

are the t ra i ts se l ected by Voge l or G r i f f i n  representa t i ve of change I n  

pottery through t ime ,  or change i n  po t tery due to some other aspect of 

H i s s i s s i pp i an cu l ture? 

To i gnore Voge l ' s  ana l y s i s  wou l d  be to throw out the baby wi th the 

ba th wa te r .  There  i s  far too much regu l a r i ty ev i denced i n  h i s  da ta to be 

due to mere chance . But  tha t does not mean tha t h i s  i n terpreta t i on of 

ceram i c  change th rough t ime a t  Cahok i a  must  be accepted as represen ta t i ve 

of ceram i c  change i n  H i ss i ss i pp i an cu l ture h i s tory. The pol l en record 

i nd i ca tes tha t Cahok i a  i s  not a typ i ca l  s i te ;  the presence of unusua l 

ceremon i a l  fea tures i nd i ca tes tha t Cahok i a  i s  not a typ i ca l  s i te ;  the very 

s i ze of Cahok i a  i nd i ca tes tha t i t  i s  not a typ i ca l  s i te .  Perhaps , i n  th i s  

atyp i ca l  s i te ,  there i s  a typ i ca l  sequence of pottery hor i zons . As yet I 

th i nk the ques t i on i s  qu i te open.  

I t  i s  not  at  a l l i mproba b l e  tha t Voge l ' s  ceram i c  se r r i a t i on i s  rough l y  

t i me -d i a gnos t i c .  Tha t Cahok i a  Cord-ma rked i s  l a te i n  the sequence and 

tha t r i m  he i gh t  i ncreased th rough t i me .  Certa i n l y  i t  appea rs to be the 

ca se a t  the Cahok i a  S i te ,  and i t  i s  d i ff i cu l t  to unders tand how pure com

ponen ts of "O l d  V i  I l age" and "Trapp i s t" cou l d  be found i f  i t  were not the 

case . B u t  Voge l ' s  formu l a t i on i s  based on the assumpt i on tha t the Cahok i a  

ceram i c  sequence i s  typ i ca l  of the H i s s i s s i pp i an ceram i c  sequence ,  and that 

the Cahok i a  s i te i s  composed of a sequence of pure componen ts . The po l l en 

data wou l d  i nd i ca te tha t Cahok i a  i s  not typ i ca l  and tha t though i t  may be 

composed of a sequence of pure componen ts th i s  i s  not yet p roven . 

Gran t i ng tha t the po l l en-house assoc i a t i ons are  eq u i va l ent to the 

po l l en -house-ceram i c  comp l ex assoc i a t i ons on Amer i can Bottoms s i tes , the 

t 
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po l l en record wou l d  i n d i cate that Voge l ' s  propos i t i on tha t  M i s s i s s i pp i an 

i s  the l a te par t  of a con t i nuum wh i ch began w i th B l uff i s  probab l y  

correct for the Cahok i a  s i te bu t not for the Amer i can Bottoms i n  genera l .  

B l uf f  does not seem to have d i ed ou t some t i me a f ter the i n t roduc t i on of 

Ea r l y  M i s s i ss i pp i a n ,  but  seems to have con t i nued as l a te a s ,  and poss i b l y  

l a ter tha n ,  Late M i s s i s s i pp i an . La te M i s s i s s i pp i an probab l y  was a de

ve l opmen t out of Ea r l y  M i s s i s s i pp i a n ,  bu t i t  may have begun qu i te ea r l y  

i n  the Ear l y  M i s s i s s i pp i an range and i t  may not have "ou t l as ted" Ea r l y  

M i s s i s s i pp i an by many years , i f  a t  a l  I .  

Agr i cu l ture 

Tha t  M i s s i s s i pp i an peop l es were agr i cu ttura l i s ts  has been amp l y  

i l l us t ra ted i n  the recovery of ma i ze po l l en and cobs assoc i a ted w i th the 

cu l tura l debr i s .  I t  i s  a l so recogn i za b l e  i n  the hoes found among the 

tool i nven tory and i n  the ev i dent comp l ex i ty of the i r  soc i a l  organ i za t i on ,  

wh i ch mus t have neces s i tated a s tab l e  food resource suff i c i en t  to ma i n ta i n  

l a rge popu l a t i ons and ceremon i a l  spec i a l i s t s .  

The agr i cu l tura l poten t i a l  of the Amer i can Bot toms mu s t  have been 

affec ted by the env i ronmenta l f l uctua t i ons occu r r i ng at the end of the 

Zone V and a t  the end of the Zone I I I  hor i zons . How much tha t poten t i a l  was 

affec ted i n  abso l u te terms cannot be recons tructed , as the gene t i c  nature 

of the ma i ze and the agr i cu l tura l know l edge of the peop l e  cannot be pre

c i se l y  known . B u t  f rom a genera l know l edge of the effec ts of env i ronmen ta l 

fac tors on ma i ze growth and crop y i e l d ,  i t  i s  pos s i b l e  to comprehend when 

cond i t i ons  were r e l a t i ve l y  better for agr i cu l ture and when cond i t i ons were 

re l a t i ve l y  worse.  

The techn i que of ana l ys i s  u t i l i zed in  th i s  po l l en s tudy does not  a l l ow 

uS to ma ke cr i t i ca l  i n terpreta t i ons  of the c l  i ma t i c  factors respons i b l e  



for such changes as occur red I n  the record .  We do not have the pol l en of 

suff i c i e n t l y  cr i t i ca l  spec i es represen ted i n  suff i c i ent  quan t i ty to con c l ude 

tha t the env i ronmen ta l sh i fts i nvo l ved so many degrees of tempera ture or 

so many i nches of ra i n fa l l .  Hos t of the po l l en record i s  composed of 

po l l en of annua l p l ants wh i ch respond on l y  to c l i ma t i c  cond i t i ons i n  effec t 

dur i ng the grow i n g season ( rough l y  Harch to October) , and even then they 

respond to edaph i c  cond i t i ons as we l l ,  so our record becomes one not of 

c l i ma te but of effec t i ve env i ronmen t .  Trees are  much more respons l .e  to 

yea r l y  or decade averages of tempe rature and pr�c i p i ta t i on ,  but i n  these 

ana l yses the arborea l po l l en record Ps not s ta t i s t i ca l l y s i gn i f i ca n t .  The 

type of ana l ys i s  used here was purposefu l l y  se l ected , howeve r ,  to y i e l d  

max i ma l  data on a gr i cu l tura l potent i a l . Ha i ze i s  a l so an annua l p l ant  

wh i ch responds much the way the annua l weeds do to effect i ve env i ronment.  

Wh i l e th i s  ana l ys i s  d i d  not y i e l d  cr i t i ca l  i nforma t i on of the c l i ma t i c  

cond i t i ons wh i ch oc cur red throughou t the year ; i t  d i d  cr i t i ca l l y  r e l a te to 

the env i ronmenta l cond i t i ons dur i ng the per i od of ma i ze growth. 

The Zone V hor i zon i n d i cates the same sor t of env i ronment as tha t of 

the Zone I I hor i zon , and the Zone (present day) cond i t i ons are pos i ted 

as be i ng I i ke those of Zone I I  w'i th the add i t i ona l factor of d i s turbance 

by man . Present day c l i ma t i c  records , then , shou l d  be fa i r l y  much l i �a 

those of the Zone V and Zone I I hor i zons . The Zone I I I hor i zon , thus , 

becomes the " .. n known" wh i ch mu s t  be recons tructed. 

Today the S t .  Lou i s  area has an average grow i ng season of 2 1 0  days , 

from about m i d-Harch to mi d-Oc tober .  Dur i ng th i s  per i od i t  rece i ves abou t 

25 i nches of i ts tota l annua l average prec i p i ta t i on of 36. 8 i nches . The 

soi l s  of the Amer i can Bot toms area range from sands through l oams to c l ay s ,  

but the l a t ter predom i nate .  C l ay soi l s  ho l d  mo i s ture more effect i ve l y  

than others , once soaked , but are ha r der  to cu l t i vate and conta i n  less f rae 

oxygen than the others . 
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The d i s t r i bu t i on of ra i nfa l l  w i th i n  the grow i ng season i s  as cr i t i ca l  

a fac tor for p l an t  g rowth a s  the tota l a n n ua l prec i p i ta t i on .  Th i s  i s  

espec i a l l y  t r ue for ma i ze .  Max i ma l  y i e l ds of ma i ze a r e  o b t a i n ed when 

mo i s ture i s  rece i ve d  i n  a l l  of the mo n t h s  of i ts g r ow th , w i th mo i s t u re 

s uf f i c i en t  to ma i n ta i n  s teady growth be i n g e s s en t i a l  dur i n g the i n i t i a l  

two months (De l on t  a n d  Ah l gren , 1 95 3 ) . Bowman a n d  C ros l y  ( 1 9 1 1 )  foun d  

that there was a c l os e  cor re l a t i on be tween the Augu s t  prec i p i ta t i on va l ue 

and the y i e l d .  C l os e r ,  i n  fac t ,  than the cor re l a t i on be tween y i e l d  a n d  

ra i nfa l l over the e n t i re g row i n g season . 

The r e  a re a number of othe r c r i t i ca l  l i m i ta t i on s  on max i ma l  ma i ze 

y i e l d . Germ i na t i ve processes i n  ma i ze a re s l ow  i n  coo l s o i  I ,  a n d  the 

seed l i ng s  a re h i gh l y  s u s c e p t i b l e  to i nj u ry from pa r a s i t i c  f u n g i  i n  co l d  

so i l  (D ungan a n d  R os s ,  1 95 7 ) . The r oo t s  of ma i ze a re a l s o q u i te s e n s i t i ve 

to l ow concen t ra t i on s  of oxygen i n  the s o i l (De l on t  a n d  Ah l g ren , 1 95 3 : 49) . 

� Thus , ma i z e shou l d  be p l a n ted a f t e r  the s o i  I tempe r a t u re reaches 5 50F ,  a n d  

i t  w i l l  d o  bes t on a we i I aera ted so i l .  Ma i ze i s  a poor compe t i tor aga i ns t  

weeds , e s pec i a l l y  du r i ng coo l wet weather i n  wh i ch weeds may become we l l  

e s t ab l i shed before the ma i ze has eme rged a n d  on heavy s o i l s  (De l on t  a n d  

Ah l gren , 1 95 3 : 65) . L ow  y i e l ds o f  ma i ze a re expe c ta b l e  i n  coo l c l oudy 

wea the r .  Such con d i t i on s  r e s u l t  i n  hea v i e r vegeta t i ve growth and l es s  

reprod uc t i ve ( s eed )  growth . Not on l y  a r e  s unny days nece s s a r y for max i ma l  

y i e l d s ,  b u t  wa rm n i gh t s  a s  we l l  ( De l on g  a n d  Ah l gren ; 1 95 3 : 4 1 ) .  

U n d e r  presen t c l i ma t i c  cond i t i on s  there i s  p l en ty of mo i s t ure for ma i ze 

g r ow t h  i n  mo s t  yea r s ,  b u t  the seeds cannot be p l a n ted u n t i I l a te June or 

e a r l y  J u l y  when t h e  so i I i s  wa rm enough . I f  the f i r s t  k i  I I  i n g f ros t 

occurs a s  l i t t l e  a s  two weeks before i ts average da te , much of the c rop 

i s  des t royed .  I n  a dd i t i o n ,  exten s i ve c u l t i va t i on i s  neces s a ry to a e r a t e  

t h e  s o i l  a n d  expose i t  t o  s un l i gh t  to wa rm i t  u p  ea r l i e r ,  a n d  f u r ther 
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c u l t i va t Ion i s  needed to reduce weed compet i t i on .  These l i m i ta t i ons wou l d  

a l so have been i n  effect dur i ng the Zone V and Zone I I hor i zons when M i s 

s i s s i pp i a n  peop l e s  we re l i v i ng i n  the a rea . 

The s i f t  i n  env i ronment  ev i denced i n  the V - I  I I  trans i t i on per i od was 

one wh i ch produced d r i e r  pra i r i e cond i t i ons . Swamps and ponds d r i ed up 

or became th rough-f l ow i n g ,  and the so i  I s  of the reg i on were  better  dra i ne d .  

Th i s  occur rence wou l d  probab l y  be corre l a t i ve w i th a change from . coo l er 

mo i s ter  to a wa rme r -d r i e r overa l l  c l  i ma te ,  b u t  a t  the very l ea s t  i t  can 

be pos tu l a ted tha t dur i n g . the grow i ng season there was respec tab l y  l e s s  

mo i s tu re ava i l a b l e  i n  the soi l for p l a n t  growth . Such a change wou l d  a l 90 

proba b l y  i ncrease the l ength of the grow i ng season . Even i f  the number 

of fros t-f ree days was not i ncreased the wa rmer-d r i er wea ther wou l d  hea t 

up the soi l more q u i ck l y ,  and thus cause an effec t i ve change i n  the l ength 

of the grow i ng season . 

Dur i n g the Zone I I I per i od ma i ze growth wou l d  be l ess l i m i ted by l ow  

concen t ra t i ons of oxygen i n  the so i l ,  i t  cou l d  be p l a n ted ea r l i er t o  take 

advan tage of more of the grow i n g  season and l e s sen the r i s k  of c rop l os s  

due t o  fros t ,  i t  wou l d  be subject to l ess compe t i t i on from weeds , a n d  i t  

wou l d  tend to produce l ess vegeta t i ve growth a nd h i gher y i e l ds of gra i n .  

The amount of mo i s ture  i t  rece i ved ,  and the per i od i c i ty of ra i nfa l l ,  wou l d  

be c r i t i c. l . 

There are  var i e t i es of ma i ze wh i c h sur v i ve w i th rema r ka b l y  l i t t l e  

ra i nfa l  I .  Dry  fa rm i ng i s  prac t i ced i n  the a r i d  Sou thwes t on as I i t t l e  as  

ten i nches per grow i ng season , and i s  prof i ta b l e  i f  the ra i ns occur at  the 

prope r t i mes dur i ng the pe r i od of ma i ze growth.  Ma i ze i s  a l so a rema r ka b l y  

versat i l e p l a n t  i n  the ma t ter of genet i c  adaptab i l  i ty .  Agronom i s ts es t i ma te 

tha t w i th i n  ten one-year genera t i ons ma i ze w i l l  adapt i ts e l f by na tura l 

s e l ec t i on to the env i ronmen ta l cond i t i ons of the f i e l d  on wh i ch i t  i s  grown ; 

l es s  than ten yea r s  are necessary  i f  the fa rmer w i l l  ta ke the t roub l e  to 
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p l an t  seed f rom the bes t of the prev i ous  yea r ' s  crop. 

I t  i s  obv i ous tha t there was suff i c i en t  mo i s ture ,  and suff i c i en t l y  

cr i t i ca l  per i od i c i ty of ra i nfa l l ,  ava i l ab l e  on the Zone I I I hor i zon for 

ma i ze growth , as i t  can be observed that  ma i ie was grown a t  th i s  t i me .  I t  

i s  therefore reasona b l e  to con c l ude tha t the 'ma i ze was a b l e  to a dapt  i tse l f  

to the env i ronmenta l cond i t i ons i n  effect and produce re l a t i ve l y  h i gh 

y i e l ds .  Cons i der i ng the grea ter number of proba b l e  l i m i ta t i ons on the 

� i ze y i e l d  for the Zone V and Zone I I  hor i zons , i t  wou l d  appear that the 

Zone I I I pe r i od was the one i n  wh i ch ma i ze agr i cu l tura l poten t i a l  was grea te r .  

But  because of cu l tura l dev i ces the poten t i a l  ac tua l y i e l d  of the 

ma i ze crop may have been as good dur i ng Zone V and Zone I I t i mes as dur i ng 

Zone I I I .  I ncreased cu l t i va t i on wou l d  aerea te the soi l and expose i t  to 

s un l i gh t  to warm i t  up somewh a t  ear l i er , as we l l  as reduced weed compe t i t i on .  

Prun i n g  cou l d  reduce vegetat i ve growth and s t i mu l a te r i pen i ng of the gra i n .  

But these dev i ces wou l d  neces s i tate i ncreased expend i ture of t i me  and energy 

i n  the f i e l ds on the Zone I and the Z one I I  hor i zons re l a t i ve to Zone I I I .  

M i s s i s s i pp i an peop l es may not have been a b l e  to accept or afford the 

burden of an i nc rease i n  human l a bor pe r un i t  of y i e l d .  

After  the trans i t i on to Zone I I cond i t i on s ,  when max i ma l  y i e l ds cou l d  

be obta i ned by greater expend i ture of l abor ,  s l avery may have been an 

econom i ca l l y prof i ta b l e  i ns t i tu t i on .  S l avery wou l d ,  of course , have been 

even more prof i ta b l e  when agr i cu l tura l poten t i a l  was max i ma l ,  bu t a f ter the 

change i n  env i ronme n t  occu r red i t  wou l d  have been an effec t i ve means of 

keep i ng the food surp l us a t  a h i gh l eve l . 

The effect of the f l uctua t i ons i n  env i ronment on the Amer i can Bot toms 

on M i s s i s s i pp i an agr i cu l ture i n  tha t a rea seem to have been as fo l l ows :  

Dur i ng the ea r l  i e s t  per i od , when a wet pra i r i e  cond i t i on was i n  ex i s tence , 

the agr i cu l tura l  poten t i a l  of the reg i on was re l a t i ve l y  l ow  w i thou t fa i r l y  
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grea t expend I ture of human l abor . I n the 8th or 9th cen tu ry,  when a 

d r i e r  env i ronment came 

reg i on was apprec i ab l y  

i n to ex i s tence , the agr i cu l tura l poten t i a l  of the 
..;...!. � �  

i nc reased . A round the 1 3 th century , when the ea r l i er  1\ 

cond i t i ons reoccur red , the natura l agr i cu l tura l poten t i a l  of the reg i on 

was decreased but cu l tura l pract i ces cou l d  have been i n s t i tu ted to 

ma i n ta i n  h i gh c rop y i e l ds a t  the expense of human energy . 

At  the Cahok i a  s i te ,  i t  appea rs  that i t  was on l y  dur i ng the pe r i od of 

max i ma l  agr i cu l tu ra l poten t i a l  tha t ma i ze had much of a d i rect i mpact.  

The M i tche l I and Co l l i ns v i l l e A i rpor t s i tes seem to have been or i ented 

towards ma i ze much more d i rect l y  throughout the per i ods  of the i r  occupa t i on .  

I t  i s  s ugges ted from meager data tha t dur i ng per i ods when ma i ze was 

harder to grow,  the occupants of the Cahok i a  s i te we re more dependent on 

the out l y i ng v i  I l a ges for the i r  supp l y .  When ma i ze was eas i e r to grow 

the occupants of Cahok i a  were more i nc l  i ned to produce a meas u re of the i r  

own supp l y .  Th i s  conc l u s i on i s ,  of course,  q u i te h i gh l y  specu l a t i ve .  

M i gra t i ons 

Gr i ff i n  ( 1 960) proposed that much of the ava i l a b l e  da ta on M i s s i s -

s i pp i an c u l ture cou l d  b e  exp l a i ned on the bas i s  . f  m i g ra t i ons f rom a 

cen t ra l area i n  the Cahok i a  reg i on .  He sugges ted tha t norther l y  movement 

wou l d  be  corre l a t i ve w i th a c l  ima t i c  change to a wa rmer-dr i e r cond i t i on ,  

wh i ch wou l d  a l l ow a greater number of fros t-free days and wa rmer summers 

in the north , and thus effec t i ve l y  open ter r i tory to the nor th to M i ss i s -

s i pp ian  agr i cu l tura l i s ts .  G r i ff i n  pos tu l a ted that abou t A . D .  1 000 the 

peop l es who u l t i ma te l y  m i gra ted nor th and  wes t  were s t i l l  i n  the Cahok i a  

area , but  tha t the i r  m i gra t i on had been comp l e te d  by , and was not re i nforced 

afte r ,  A . D .  1 200 . 

The s i f t to warmer-d r i e r  cond i t i ons i n  the Amer i can Bot toms i s  

ten ta t i ve l y  es t i ma ted to have occurred i n  the 8th or 9th cen tu r i es A . D .  
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There i s  thus no reason to d i spute Gr i ff i n ' s ' hypothes l s  on the grounds of 

th i s  s tudy and every reason to s upport i t  i n  genera l terms , w i th the poss i b l e  

mod i f i ca t i ons that m i gra t i on from Cahok i a  as  a response to c l  i ma t l c  change 

.. y have begun as ear l y  as the 8th or 9 th cen tury . The revers i on of 

cool er-we t ter cond i t i ons i n  the 1 3 th century 'wou l d  ce rta i n l y  exp l a i n  

sat i sfactor i l y  a l ack of futther nor thwa rd expans i on of M i s s i ss i pp i an 

peop l es after tha t date who m i gh t  have b rought spec i f i c  l a te r  tra i ts to 

the nor thern area . 

By the same reason i ng as tha t G r i f f i n  emp l oyed , the sh i f t from warmer

dr i er to coo l er-mo i s ter  cond i t i ons wh i ch occur red i n  the 1 3 th century (per 

haps as l a te a s  the l ate 1 4th cen tury a t  Cahok i a) shou l d  have made m i gra t i on  

south from the Cahok i a  area a probab i l i ty after tha t date. On the Zone I I  

hor i zon , s i m i l a r  env i ronmenta l cond i t i ons to those expe r i enced dur i ng 

Zone I I I t i mes wou l d  proba b l y  have been present to the southea s t  and ,south

west as we l l  as  fu r ther sou th a l ong the M i s s i s s i pp i  Va l l ey .  The re l a t i onsh i p  

of l a te cu l tura l pa tterns i n  the Cahok i a  area to those further south ,  as i n  

Ok l ahoma and Tenne s see , i s  as yet ra ther confused . Part of th i s  confus i on 

may be due to the fact that there i s  s t i l l  some ques t i on of wh i ch cu l tu ra l 

tra i ts are def i n i te l y  a t tr i butable to the l a te hor i zons i n  the Amer i can 

Bottoms area , so i t  i s  hard to recogn i ze such tra i ts as occurr i ng to the 

south .  

A l so ,  i t  wou l d  appea r tha t i n  the norther l y  areas i n to wh i ch M i ss i s 

s i pp i an cu l ture penetra ted the reversa l of c l i ma t i c  cond i t i ons  prec i p i tated 

not a souther l y  retreat but an adapta t i on to the new env i ronmen t ,  wh i ch 

I ncorporated s e l ec t i on of tra i ts from ' �ood l and" peop les  who or i g i na l l y 

l i ved the re . Th i s  pa ttern  may have a l so occurred i n  the Amer i can Bot toms 

area . 

The Who l e  prob l em of the dec l i ne and fa l l  of M i ss i ss i pp i an cu l ture 
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on the Amer i can Bot toms i s  a n  i n tr i gu i ng one .  The po l l en record does not 

carry M i s s i s s i pp i a n much beyond the 1 4th cen tur y .  but the pol l en record may 

be trunca ted at th i s  po i n t s i mp l y  because such a sma l l  propor t i on of the 

samp les  ana l yzed gave re i i a b l e  res u l ts (abou t one- th i rd) . Are the s i tes 

i n  the Car l y l e  area l a ter than the Late M i ss i s s i pp i an s i tes on the Ame r i can 

Bottoms? D i d  M i s s i s s i pp i an peop l es m i grate f rom Cahok i a  to s i tes such 

as H i wasee I s l and and K i nca i d  before or afte r  the 1 3 th cen tu ry? Po l l en 

s tu d i es may he l p  to reso l ve these ma tte r s . but i t  wi I I  take a l ot of f'i me 

and a great dea l of money to accomp l i sh the j o� i n  proper fash i on .  


