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Preltminary Report 

ItrrROOOCTI0N 

A serl88 ot 58 88diment samplell 1I1Ire lIubmitted to the 
Uuaeum of New Mexico for pollen a�lysla 1. late July of 1965. 
Werle throughout the mOllth of August resulted 112 the laboratory 
extraotio. ot polle. from all lIarnplell ,  palYD01og10al __ 1Ylu of 
25 of them. aDd the writi� of th1a report. A priority .ys�. 
deviaed by Mr. Gerald. was ut111&ed to detennia which aamplea 
would be analyzed and lIl'llhat order. All of the fir.t priority 
samples were analysed, alld _ 1'_ aooom priority aamplea from the 
Davis Rallch S1te. Two of the tira t priority samplea did Jlot 
yield sutficient polle. tor a_lyau. 

PoUe. a_lysis 18 esseJrt:lally a stat1stical teoh:Aique. 
The raw data of a poUe. 8tudy 18 o.ly twofoldt tbs type II of 
poll�. reoogaised aSld the nUlllbel" of eaoh type obllllrved. I ate rpre ta tio .. 
• 1' the lIIIIaniag or thell8 data revolve ill large part about the 
aulyat.s reoogn1tl0. of maaillgful _ya 18 whlch the .taUotlcB 
01' pollea vari atioll. th!'ouCi t1mG oall be related" to probleJIIS at 
haad. There 1RIre wo particular pl"oblems which th18 IItudy wall 
des1gllDd to reaol..... Firat, tho problfJIII 01' obt&ialag palYRological 
horlKon markerll by whloh the Ree ... o Phalle could be broke. 1.te 
emaller ti_ I1nits ror o orrelll.t101111 of epeo1t'lc roOlllB betweell. tho 
twe sites. Secoad. the problem ot obtaiDlag poUe. epeot;ra l11d1oatiw 
ot the eJllrlreJIlDelltal oollditlou durillg tho Reow Phase relnll.llt to 
the reoollStrlictloll ot agrioultural pattor ... 

The use of the pelle •• Dalytio techRlque ill aoutheastera 
ArizoD iO not 118W. J,lart1. (196:5) alld )(ohriager alld IftI,..,s (1965) 
he," dODO oxtenaive ruearoh ill. thb nr;ioa--1S1deed haft 'InIrked 111. 
the al&lllll wIley 111 whioh theae 8ite. are looatod. However. all 
previous work has beell uadertalalll 011. alluvial sedimentary profiles 
alld 011 problems relatlag tc lI1illeala-leag time unita. The worlc 
uMertaltva here. with sed1meJlta 01' oultural OOlltaxt aDd all entire 
time ullit of 10118 thall throe ceu.turles. DaB be cone idered pioaeorll1g 
rellearoh. Aa such 1t ill epesa to mch error. beth in the polle. 
analyst's probleilla 01' judgemllt aDd by virtue .r a laok of 
oomparative data. This report IIh ould be reeogllized i. that lir;ht. 
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COJlTROLS 

All pIlleoeoological iuqu.iry prooeeds on the bailie of tM 
principle of unlfol'!lllty. alld it 11 imperethe that IIlOdern ecological 
controls be util1sed as etanda1"Cls tc which thlt paleoeoological 
l'eOord can be cCllllp8red. It must be Noogntsed at the outaet that 
the modern eoolog10al oontrols of thia study ware far fram adequate. 

0,. oannot Burmiee, with any aOOllr&0Y. what the polle n 
etatiatio8 of allY gi"",n vegetatl,," noo.tteJ'n 111 110ly to be. 
Om can antioipate. in a rough �Y . .. hat pollen taxa oan be 
expected in a vegetation pattern 'XI the basis of ons's knmrl!Jdge of 
which tal!& are anamophilcua am elXt1m.ophUCU8. but thb ia only 
educatod �.aaiDgo There 11 DO substitute for empirical. objective. 
oontrol sample. of modern pollen rain under cond'tioDQ of different 
ftgetation. 

Modern 8urfaoe samples were oolleoted on this project. but 
o nly frc:m the area. of the two Bites themaolveao In effact. thaD. 
_ have 8I1r£aoe IIlll!lplss whioh illustrats the modern pollen rain 30 
feet abo'98 thti floodplain at Da .. 1a Ranch an! 80mething over 100 feet 
abow the f loodplain at Reove Ruin. We have- no adequnte botanical 
analyuil of hOll' the.e two .tations dUfer in vegetat10n patterrm 
today, if indeed they do at all. and no eample. of pollen rain from 
other plant oOJllll1 nlties in the region. That wa must, pe r foroe. do 
our oost with what .e haft ie no reason for complallXt. It may, 
hOWlilftr. explain auoh orrors aa have orept into the intsrpretatioD8 
of the data. 

The recent work or Hevly. lIebr1Dger aDd Yokwn (1966) was at 
f irst oonsidered to ha .. e been adeqaate oaapenaatloll tor the lack ot 
control pollen statiattoa. Thh s_. however. not to 00 �"'3 oase. 
The polle n d a ta these authon recovered 15 appUoable tc (" ralion 
of pure Sonoren decert sorub and dosert grtIllalADd. The 1_ 
San Ftldro valley 111 0119 of miDd Chlhuahllan and Sonorall desert 
"Drub and desert graaole.IId.- Thus the eurfaoa lIample data of Bflvly� 
810 al CQnnot be a prl�i pre,umad a pplioable a. oontrole in this 

regiOn. It is 11."110 clear that the pollan atatbtlo8 of He'Yly& 
et 1.1 aDd those fram the l uri'ao e aid subsurfaoe at Re .... Rulna and 

lM"15'a .. 18 RaDDh mi te lui,,", little in oCllllllO n. The latter have too 
little Celt18. Stlllllonde1a, ErIOr) or Cer8Ua�type pollen to be 
likely to be repreaentiUve of he sus ecology. 

BIlt their rE�CIJ't. and tbat of 'IIsbrlngar and Bayuaa (1965) 
d id lllulltrate one rltr.l aonditlon. III 1.J�';hern and 8out;�.tern 
Arillom. the poll en taxon Chenopodiaoeaa (or ChaJ:o_ ) and the 
various pollan taD. ot the CClllpcllitae III&li:e up " ,,",ry great proportion 
of � he pollen IIPElOtrum. So gI'eOt a proportion that, OD an abaolut.e 
frequ"my bas1aQ fn other teJo:a e-ror reaoh le"ftlle of etathtiolll 
aignif1oa_ 1n their variations frll!ll sample to sample. It_. 
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decided judicioos to ol1m1mte all Chenopodie.oeu and Compoa1te.e 
pollen fr<lll the pollan Bum3 duoa they Qllowod Uttlo data of 
00010gica1 value and obBcurcd the mare vital indioatorl. I allo 
eiSmim.tad a ll riparian ta:m and e.ll ecol101ll1o taxn from the pollBn 
SUlII fer the Sam,Q realODG. 

1'HE POUEN DIAGRMtS 

ThrOG sepan.w staUst1oo.l prooedursB were undertaken iu 
tho amlysis of tho samples from thel\\9 Gites" All opentionn ore 
SaO-oro oOllOurreklt.ly on "he pollen <iiagrame (I"igs. 1. aDd 2) 0 . 
Adequate underlt&l!ding of thoBe d1agrams cannot Fooaed without 
comprehollllion of ths things the d1agnma purport to Ihow� 

Firat. the d1agre.ma ShClW two ldnds of poroentag9l. To 
tM left of the wrtioal double bar on eaoh diagram are tho ta11!l 
included in tlI9 pollon BUill. On thlt right are the taxa exoludod. 
At the � right (ti) le the Ilua of the pollen SUIIl. Tha polleD 
SUIIl i. the lIWIIber on nioh the frequenoies II.re based. It' the blaok 
bar shOWlS 2o,C Nyot&g1naooe.e pollen, 1t _M that there were 20 
graina of th1a typs observed in obt&1nlng tile �OO-graiD 8um. But 
the tua to the right of the dwble bar 1161'8 not included in tho 
pollen SUIlIo Dill! oould thus haw 360% Cbenopodiaocao pollen. 
111ultn.ting that 1550 Chtnopodiaooae gra1ns 1Iua observttd in 
obh.1n1ng the l00-grain pollan sum. 

SaeoD!. tM d1agrIIIU Bhow thll oerra.poD!anoa batweoD the 
use of 2COogrein pollan CUll:!) ll!li loo-grain pollen 8\D1S. hi the 
oaae ot theso surt.co lampl�. �lIIUmbor. a8 aD! 156 on P'1gure 2 and 
JlwDbor • GIl Figare 1) both .uos of pollon SUlII _re uoed. the elose 
e1lll1larlty in the atatiBtloe relNlt1ng from either 100 or 2oo-grd n 
SUIII8 oouvilllleci l1l:I that loo.grain pollen lIUlII8 were adoqua� ter the 
foeei1 pollen aamp1e.o 

1h1rd. a refiMd pol let'l. llIlI1 whioh inoorporated on17 oertain 
tIl ___ alao mp1oyed. 1tioD � .. queJlll1ee reeultblg al'e shOll!!. a. 
"hite bare. The freqUGMlo .. r .. ultin& from the ",gular p)l�n IIUlII 
are ehmm. as blaeJr: bare. 1'ba fuJllltioDl ot the ",&\llar pcJ!�n ema 
and tho Nfilllld lIum at'Ct d1110U880d bl!Jl«. 

Twa Sl'lllbole. a dot am a oroBs. are uoSOd on the d1agMllllZ. 
A dot imioawe l� oJ' lelO pollen of th1a tuOZl" a oron indicates 
2-S% of thb taxon. The 'peotJ'e. IU'8 plaoed on the diagrlUllS in 
relative tll1l8 order. This order 1111!8 dete1'lllilllld on throe base •• 
If _11 bomings illustrated tho reat""" order itl whieh the rooma 
VarG oonstruoted this waa follOlred. Whore lnteMl&l etratigraphy 
(1.e." uo� floor-lenr floor) _I avaU.c.ble. thio _. foll cnrod. 
If na:ther 5.nternal stratigraphy nor _11 boD!lnge gil'" olear 
undornt2.D!iI>.g of ralatiVl!l ago. a1lll11a1"1ty in pollen speotrum "Ull.S 
utilised. This _s only neoossary in tho oaso of Room 29 (Fig. 1) 
and Roar!). 46 (F1(';o 2). 



• 

ne2AP taxon of the d1agJ'lllll sholl. the eo_lated 
trequollllY ot all Pinua. JU�J'US a'llll �.1'OII8 pollen. 1.&.� the 
Arbcrbeal Pollen tYPG. 1m e4 in the pollen SIl" Pinus polleD 
�s baw""'been .bOll1l to be of trio .UeI ill Soat ... &rn apeoiea 
(1rIartln � 1968. ;.. 20) and on this baa1e a Cemb1'old&a-t:� of pim 
pollen \oui: piat.' bae been difterentiated 1'TCII!. a Ponderola-f:ype ot 
pine pollon. P1n1a C8IIIbroidOil am Pizua £!,Dderoaa are 1IOt D808laarl1y 
the epeciell re�aa:. 2t& polien rs slldiirly d irl aible into 
two type oatagorie80 ra* refera to Ephedra pollen simUar to 
thai: ot i;:i:beneV8dens ; hedraooll' refera to pollen .blUar to 
that of ra-EO aDl.. ee n (1963 pp. SO .. 61) for a 
dlsouaaion 0 83iO&10al _nizIg of tmae and other pollen typel 
reo0'V8l'$d 0 

The taxon Cruo1terae (T) ot ths pollen dlagrGlDfJ is an 
approx1matlono Without avallable referenoe I118terlal 1 was unable 
to be assured of tbll identifioa tion. but 1t eee� most probable 
that this EIlIIIlll. retioulate. trioolpate or trloolporato pollen 
type ill of ths IllUStard graapo 

The taxon Papilllouoideaa retera to a pollen type tound oaly 
in tha surface samples frDDI Reeva Ruin. It ill wry apparently 
owrreproeontod in tha pollen record and bas been exoluded fi'om the 
pollen IIWIl. It illlHfJ.II to be 110lIl8 unknO\m legume. perhlt.pa eo l_·grOlfimg 
IlDmULI of this lar?" grOlp $Uoh as 1000 weed. It 18 not bean pollen. 

The taxon 
�

l:indr
E!

unt1a 18 sbflBtl both within and without the 
pollen eUDIo CyU ropun 1ii (ohOlla) pollen ia .qulte commonl1 foalld 
in trash middens aDd other oultural IlCintexte 1» "llAntit1a but 18 rare 
in surfaoe pollen eamples. Sinoo the surface t�?les from Davis 
RaDOh oontain 1IC1119 3U�unt1a pollen it 11 appareDt that not aU 
Buoh pollen is in t roo as an eooncm1o plant. I have aooopted 
up tc 5% 

�
lind!'o

'1
nt1a pollan in the reoO!'d as pooeibly due to 

DOn .. hwllan actors a -rery gemroatl estimate). Beyolld this BDlcunt. 
all Cyl1ndropuntia pollen baa been ro1e&flted to the oate&W'Y of 
eooziOlii1o flora. 

HORIZON MARKERS 
Both tho OaTis RallDh Site alld IWew Ruin are knovu to date 1n 

part from the same oultural horizon. All the 8ubeurfaoe pollen 
.1llIIp1es wtm.itted are of the Roon l'haefl.. While re1a tive datillf: 
�10lf the pm!!e level OilD � &ocomp1iaood Within eaoh lite 011 tbIJ 
basis of 1nOO1"a».1 s�tigraphy. there haa beeD DO way to oroosoodlte 
un1tll of the two 8iteo on amallel' t1mll horbone sirllle the arlifaotuo.l 
data 111 insufficient evidence in itself. Po.llen speotra from the 
sitae oan be pleood in relative o1"der OD the basis ot the intera».l 
Itratigraphy of GIloh site. Then the speotra 08n be ueed as horboD 
�rkor8. or index fosa11u as the paleontologist m1ght consider the� 
to .. 110111 oross<>datlng of _11 units betwoen the ·sites • .  nh _. 
the function of the regular allal111ls shown Ill' blaok bars on the 
pollen diagrsma:. 
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The earll.at .amplea at 1M ... Rutu can be HOognbecl aa 
4181l1mt f'r_ tbe later om. 01. t� baste of higher tAP trequeDOle. 
a1l4 larOf' Gl'UIiaee.e f'rfIqueZlOt.eu. Bl'Otagill&ceM f'r.qlleZlOle. ab_ 
7� are fouDi 1n 6 alt ot 6 of "a.,Ue., 1'_. bIlt in ItOm of the later 
ODts. ChBnopcxU.aoeee _lue. cf 6so,( OJ' betwl' 000lU' in tho "rUeat 
afUllPle •• aDd ltD the IISIIIpl.s f'rom 1l0C11118 21. 29 lUId 20, bIlt not 1n 
o'ber samplea. Voing the Rae •• Ruin aequom •• tben1l8 oan lnbgrate 
th�.o data to detel'llli.ne the h,>J'iaoDl within the Ree911 Pbaae. Frma 
)"lUng •• t to 01de8t tbeso ua, 

t.AP 

Chenopodiaoeae 

11-1"" 

'11,;-46" 

<'T'}C 

46C$ 

Rcw_ UPP"1' SfUllPles 
2e.22 IDCII!l 20 

Koruon 
III 

BariaoD 
IV 

Room 
24 

Borb8n 
V 

TurD1ng to t:1e data fr[l:. 1:be Da'ris iaZlOh Slte. it 18 s.en that 
the tiro youngest "spies canru,t be •• yOl.\Z!g as those or Horbon I at 
Roove Ruin e1nco Jhey oont,,4D t(,O l!I1oh CbenopodlaoeM pollon. Yet 
t� doc OOrsta�A to<! little �� i pOllen to be ao old �e the samples or 
Bor1zon II at iJ_ Ruln. .Wo CI.1l allllgn the Ie above floor sfUllPles 
trOlll ROGII 21 I r..,latlw date. tnon. between Hor1J:oDIJ I aDd 1 I at 
Rene Ruin. 

The l:lJIIll1e1l from the tl([)rll of RoolIUI 21. 46 and 3S, and that 
from 6 om P.I<OVI) tho floor ln RHm 17 aro all IIlIIllIbGra or Horbon III 
QS defimd at RGe," Ruin. The 1=tl1n1J1« .eall!plea trca Room 17 at the 
tl&v1s RatU.l Slte an IIl8lIIborB of aOJ'l�on IV aa det1119d Q� Reeve Rilin. 
No Horiz.rJl I I sample. or Hor18«11 V llUlpleci wero amlyzed fran 'l:b& 
Davia Ih.lOh Site. 

1'her-e 18 ona samplo in t�o ana1yaed serie., whloh doetl not fit 
1;hill lohemo of horisoll8l that .'ollec�d trem �he tloor of Room 2S 
at 1ltlw Ruin. AooordlDg to th( wall boZlli1� of this roan it ahould 
� Jl appl'Clltimately tho same rellttln time bOJ'Uon a. Room 22. nioh adj<iDl It. But· the ·pollen SitIC\rIIIIl of 1;he floor of this roOl!l oontains 
tr,< 1II1oh .A:P pollon tor l11111ua 011 .rith RolIIW 22 alld 26 on Horizon I. aJlll 
r':. tbe BflJDIII t1mo it oontai08 too 11ttle JI)'Otagf.JJaooe.o pollen to be 
"B\loo��ted with RoOl\l. 24 on Ror.1z"ll IVo '!'hill _Napa wa., oolleoted i'J'om 
\lnder Ilhe:rdS ot! the floor 01' the ::'COlli. Perhaps cI11tllra1 a otivities 
tn ti.1s room have affeoted the pc1len record. 11111orporating more AP 
..0171121 Into tbe floor sediments i� Boa _y" 
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C()lUIidering tM wall bonding shown bJ D1Peeo (1968. p,. 62). 
ODII _y w()nder how the flcer of Roolll 24 oould be aarUer 1n time than 
tholle ot Roome 23. 22. 21 and 200 The IIIIIIple _0 oolleoted 1'1'0\1\ w� the 
ROQII 24 floOl' excavated by DiPllao. and -._ t() represent a ule 
surt'aee e.tabl1eh.d before R_ 24 _. oona1:ruo1:tldo 0118 oould a1&o 
question the dating of the 1'1001' of RO()Jll 22 as y,unger than tholle or 
RoCll'OD 20 am 21 which were evidently built at the IIl1111e t1lne. This is 
only an apparent problem. The r ooms must date frtrtl the aama approximate 
time. The sedimente whioh sntrapped p ollen ool1ec',;&d from the floors 
of those roaDS were not 1lO0eesarily laid dCllm at tt_a lIame ti11l8. The 
floor of Rocm 20 If!lS desoribed (DIFello. 1958. p.6S) aa of bedrook with 
IIIld paving ulled to fLll irregularltlea. The fl()OJ's 'f R()au 21 and 22 
(op.oit • •  pp. 66.69) are desoribed as bedrock covaret with mud paving. 
IV i.:Ns entirely pocdble that while the lIud paving IIf Room 21 -s 
laid dOlnl about: the time of oonstruotion. the floors .,f Rooma 20 and 
22 were not emplaoed unt11 later date.o The pollen c.ntent or floor 
_ampls. lleelll8 1101110 likely to be of an age a_hat laLer than floor 
oOllStruotl()n. the po l len having been trampled in w;,11, the floor _s 
in 1.1... 

-

ABSOWTE DATI 11} 

Absolute dating oannot be aeoure in th-lll regi(1n through p ollon 
analys1r; except for large tbllll units. PoUen OIlnnot be reoOTered in 
as.ooiation with tree"'l"ing apeoilllena 01' Olll'lIIIIJc type. whioh han. goed 
dendrochronoloegical dates alllocated beOO.1SS 1;heao 11Juply do not 
aeUllt t() ba reooftrable In the regIon. Pollen speotrA {;aDn In 
aaaociAtlon with radiocarbon dAtell yield an absolute ohronology of 
pollen hor1&_. but auoh tJorboDe are l1illell1l1.-long aUalra rether 
than one-h&!t to CDS Qenwry hOl'ir.eDII D'M!t 11"1\&1 in thll archaeologleal 
1'800l"d of the pAat lftiUon1lll11. T he olll:r lDOellan1sm of a1l1l0lute d'-Uug 
through the polllln rooord au.ilab14. trent Is that of oorrelat10no 
In nortMrn New Mexioo and Arizona A Follen ,)hroJlOlogy 'na. been 
de'l81cped (Sohcemretter am Eddy. 196{ J 11"1,.., 1964, Sonoltmretter 
JiSa. )lSb. USc. am othere) on the baB�_:S ot pa13080010g1cal variatione 
ooourll:'l> t!I;l'ough time. This northltJ'D ohronol(l"Y 18 \11811 datltd. aillCe 
the polleD horh01l8 of whioh 1t 11 o011pOlled we'lt ass<'Oil1ted with 
tres1'ing epeoimelUl. radiocarbon aplto1rena. and welloodated oeramio 
oClllplexea. If similar variations can bo obaor'#d at till' DavIs RaDOh 
and Rea,", Ruin sites. these varl'-+iow oen bs 'Ilrrelated vrith tho.., 
ccourlng {Jo I'..be north and thull !l.m g:,nltD the 8IIlUI abaolute Ilgao 

The alll11yeia which _II WHIt til reoover hwiaon _rlter ,ollen 
speotra Is not adaquate for thc A'ecoIl91:ruotiOD cr pale oeoologl''41 
lI""nt.. The--,c1ndll of p ol1.8n variAtiuCl utlllled (;0 define hor il,'1'Is of 
reatlva tlme are not lUf1'loient to 1afol'll III or the kinda of 
paleoscologloal variation whioh oan b) rele-oed t<, tt. northern 
ahronology. The northern chronology I.e baaud up un movements of tb., 
101rer horder of the sa"'� and fOJ'lt3t 1011&1 of &wthlrestern 
vegetation. At 80_ time, theBe bCll' •. lIrB are DNn to retreat upwards 

• 
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tram thll1r preae nt ele-vational podtiollB. at other ttm.a they are 
aeen to expam d"",*rd. relative to their preaent p oaitiollll . A 
d ifferent type of analys is _e JIIJOeeaary to dete1'!llillB Whether 
correlati'n phenolll8m occurred during the Rea". Phaae in arutheaetern 
Arboza. 

On thll adTice of Mr. Mehringer, a retlned analyah __ 
undertaken which oonsidered only the frequenoy of the arboreal 
pollen typu inc luded in the regular pollen swn. the frequency of 
Grami_e, and the frequency of Ephedra. lIehrlnger haa had tar more 
exporteDOe than 1 1n the analyds of poUen apectra fran this 
region. and _ �gether oonsiderlld the foll<W1Dg propodtlon: The 
dcaimnt AMaophllcua taxa of th1a area are CheDOpodie.cue. 
Ambroaieae. Oramimae. SAP aDd �hedra. Chenopodiaoeae and 
Ambrodeae are knOlf!l to be loea y overrepre.ented under oonditione 
of _tel' table -variation, 110 would not .el'Tll a. an adequllte index 
01' ecologioal change. The ..-1n1ng three pollen taa oan be 
expeoted to be ublqui tou. in the area because they are of wind
pollinated groups. Var1at10ns in their frequenoy ahould be reliable 
indicn of e oologio al change through tUe. 

One would expect that 11' treall were actually clo'lIr to the 
aite1-,M trequenc;r of AP would riae, .. 110 would fall if the treea were 
dlatant. HCMUver. it is kDOml that the proximity cf an a_phllcua 
pollen produoe r to the site la not the only reaaon for hibh freque llOie • 
of 110. pollen in the record. Nartin (l964) ehowed that when there 
are few or 110 100al &namopbl1oUl planta_ ocours on barren gt'cund-
then the frequellOY ot the pollen of 11 distant IlDIIlllOphllrua type oa.n 
riae sharp� ell100 1t hal little competition tor space 1n the pollen 
epectrwn. 

It _8 flJlt. then, that the Ap,roramineae ra.tl0 might be an 
unsure imex of ecological -var'utlon. since there might be more AP' 
11' the trees _,.. ol08er. or there mi ght be more AP if the treeQ 
were farther a_yam the site IUpported little aDl!llllOphUCU8 vegetation. 
By lnaludillg Ephedra freqllencles, 110 was felt that the AP frequenciu 
could be properly naluated. Since lII08t Ephedra. species in thh 
J'ei51on are more adapted tc the drleT ec o logical conditione 110_8 
expected that higb Etbedra. frequeoowa would reveal the e:datel1C6 of 
dry oondltlol11S when fIIiY occurred in the ohronolog:v. Accordingly. I 
cou nted 100 graina of AP PWD Gram� plua �hedra pollen trcs 
most of the pollen aamplel after the f1rlt Aca yau _a canpletedo 
The reaultant frequena1e1 are Ihown on the dlagl'lllll8 aa white 
extensions ot the black bare. 

lot all the .amplee oontained enrugh pollen for theae extra 
lOO-gre.ln count.. At Reaft Ruin the i'requeooie. are baaed on a 
32-gre.ln oount in the _ple frClll Room 24,and a 23-grain oount in the 
lIample fram Room 21. At the De.vb Ramh SIte the frequeno1ea are baaed on a 26-grain oount from the floor ssmple of Room 21. a 51-grain 
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ccuD\; trCIII the R_ 46 semple, a 39-s;r"II1D oount frClll the 1 om. 
above floor eamplQ in ROQII 11. IlDIl a 4O-t;J'ain oOllal; frQ'll the floor 
BCmple in Room 11. 

The!! rewlts 01' this f.U!Illysl.a are best Oxpl'es8eci on the 
dll1gJ'1111lQ by the lSUOoeae1w deor�II"o 111 SAP i'requoDOioe thrQlgll 
t1:ma. 'thore 1.s DO oonoiatent 80rle8 of 88111plea whero1n E�hedra 
valu.oll Q.re particularly h�b� whioh imloa.tes that the }iF iIP 
"lI1u08 of the older, IlAmplea aN _,t likely to be duo to the h.ot 
that tr088 were closer to the 8ite8 o.t that time than th.,y were 
when the YOUlIg811t umpl&8 TIe" la1d dCllllll. Slgu1t1oll.ntly high h�hedra 
-values oeOUJ' more frequently 1n the Davia Ranch liorios than inJle 
Reew Ruin Be rieo. but this 111 probably II. refleotion of the lorrer 
ele'ftltlollAl position 01' the Dana RaJlOh S1te. 

The $AP 'ftlluell of s8l!Iploll from Horuon I a.t R_ow Ruin am 
tho gAP values or Sl'Illlple. younger than Horuon III at the Davio 
RaDeh Site are not significantly greator thall thoa., of the modOrl1 
surface talllplea. E AP -mlues from Horbom IV aD!. VI> however. e.re 
ei.gn1tloa.ntly greatQr wbl1e Kari:one II Iud In yield tralllllt1ol'l8.1 
'fIlIusG. ttl seems. tbeu� tbat dUl'll1& Eoriloll I the sites were 
l_ted about the __ d1ata%lC� from the 10ft%' border of tM savarma 
as t� aro JUlII. Wit oamwtD becauae ot a laok or o�rati'ft QtlI'f'e.oe 
semple data. dot&rmine how III1Gh Glosel' to this border the 0 1tllll �!'fl 
on the (larUer bor1zona. though _ can be assured that they wero 
oloGG!'. 

In tb(!) northern ohronology thare are a number of hovizo::18 011 
whioh' the fon:st aDd e&"I'IU1Ila bcxniera are ebGened to retreat up the 
olew-t1oml' gradient frCllll positi01llr belCll'l �hoaG tMy hold today. 
Dl:Poso (1958) maroballed what evideDOe he oculd blat oould glWl no 
mcr:e secure datillf; of too' Ree_o Phase than bo�eln AX> 1250 am 
AD 1550. Ge1'Q1d (pere. COJIIII.) !lOCf/pt. the moro restricted per$.cxl 
betwee.n AD laOO and AD 14150 for the acel-"e Phase. a!'ld D1Peao 
(��.olt.� p. l4�) "iat:1mtes a tent41.tiTe calGndrioal dcite for Rreve 
lffiTl1'OI'" tho late 1400's or ellrly 1600's. 

Within the t1meooperlod AD 1260 to 15150 there at''' three 
por',oda wile� the.' sawrua e,nd forest bOJ'dell'lJ appear to baTe been 
lClllOl!' tlan t� are \lOll' in IItIrthern Now lledcot about 1225-1240 
(Soh06lM1Jttar. lISa). bG�en 1375 and 1425. and 6p111l tor a short 
Fied aboot 1490 (Sohoemetter .. JIS�. lfSo). COzIitldorllig DiPooo's 
adJAittedly tentative dating of Reeve Ruin. and Gerald 'a lIlore re<Je'lSt 
opillicll of the age ot tho Ree'f& Phase. it is un1Ucely that the 
pe.leCJeoo1og1o&l ohange oblserved at Reo,", Ruin alld tile DaT18 Ramh 
Slts betwoen Hol'1l1On8 IV am II is oorrvlatho With the .AD 1240-1275 
1'Qro.t withdrawal of tb.iI 'northern cJ\rollOlogy. '1'ho AD 1490 border 
adftooe in the north wtI.. a short.", t1uo�tion which ie only 
barely recot:,MslI.bl., even in the northern ohronology. aDd saoms 
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un11k31y toO be retlectod ae f-r Goutho Tho meot reasonable correlation 
IlatmS toO be with thl.' tmjor ferullt adwnce that oooOurrtld betwoen 1375 
I\nd 1425 (Hev1y. 19(;4; Schoemetter. MSb. lISc) and the subasquent 
ret1"9sto I would 8ay. then, that Horizons V and IV data botwe6u 
1375 and 1425, Herizons III and I I  date 80met1mll between 1400 and 
1450, and Herbon I is youne;er tlnn 1450 but older than 14900 

CULTURAL ECOLOOY 

Wringing Gultural GColo,;iotll infontetlon out of thI!l ponon 
reoord is yet another problem distinct fran theE. of relative and 
absolute ohrenoloOgy. Cultura l ecology 1s notthe study of ItmlfAll3Dt. 
but the llltudy or relatiollllhlpa between man and eurlroDlllGnt. "rile 
1 nfonration tho pollen l'8oord yields about the enriroD!lent existing 
at difforent periods in the ocoupa tion of the dtos !DUat be 
cOrll)iderod in ita cultural ooDto:xt. 

Eo onomic Flora 

Pollen of Z a. Cuourbltl ard CIl1ndr0cnua are obT1eu8 
indioatcrs of plaiiti um!'iiQl- 1'00 0 � (oattail) and 
Cyperae68.e (sooge) pellen are not sueh ebvroiii" eoonomic plant •• 
:rev1y (1964) suspected that they wars ec_1c p lante beoause H 1s 
rare that thase pollen taxa are reccvered far from the souroe plantso 
Sinoe theae aquatio pollen typ&8 could not hsve been grCM"5.ng in er 
nea�� tM roems of dwoll1ng •• he felt that the presenM of their 
pollen was an index of SCIIlO ec:oncmic activity. There are "thno�raph1c 
and arcMoolegiul raoorda 001' tm uae 001' e.quatie plants for mati' 
Qmor.� tho Navajoll and PuoblOllDllo Uso of floor mat8 mado oOf oll.t-l:ailll 
and sedgell Deemll to be 10m culture trait repre8euted by pollen of 
��ae types in floor and n&ar floor Iledimento. 

The proeeDCo of ClsQJIle (Rooky lAountain bHnod) 1n the l"t.ccrde 
VIlli! a oOlllplste aurprlle. tbu plant doell not gt'ow in Bel.lt)):'aatttrn 
.\riJ.oZlll. tod.:ly and ahould not oocur al a mtural aloment of any 
pollen flera oontaining !,,-llolltrooIllSA . Euphorbia-type and Nyota,;in&oe8.e 
pollen in qt.autltyo Yet Cieom pollon 10 a oOlDmoOn occurrence 11.1 
oultural a8GootatlolJ11 in the northern reglol'!5 of hir;har e1e ..... t10n. 
It appe ra to have been intenslvoly use d after AD 1000 aa !\ food 
aouroe a source of organic pigmont. or both. snd it today playn a 
promlill1nt role 1n Puebloe.n mythology. The ooourrenoe o f  C1oo_ in 
the reeo de alao hal a IJtrange dhtrlbutlon. It ill abceut In 8t\lllpleB 
of Hor-hen V ft(;e. ooour. in all 8amplos of Herhon IV age at nav ... 
Ranch and 1n .(WI of thoca of Horbon III at that dte but f'rem 
mtthor Horbcn a t the RI1!ttYe Ruin. (;Courl in Rori&on I I  at ReeVf. Ruino 
and OCCUU at neIther site during Herizon I • 
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Conalderlll& that the ocoupanta ot these a1ta. _.t han bad 
to trawl _-. distance to obtain the benlted wbioh pollen was 
J'eoonred trom. I aumest that there might well be aome oonneotion 
between the ooourre_ of pollen of thia t1P" iXl a roam aDd 
08rftlOII1al11 I1ndertabJn u.lng thi. exotio plant. It seems I1gllifloaJlt 
to me that at Rene Ruin elsa. pollen ia only found in R_ 20-
the ollly roam whioh opens dtreoU;y onto the oel'ttlllonial chamber at 
the lite. RoOll\ 160 There 18 a large oeremollial o hamber at the DaTis 
Rallllh Slte. bI.It 1 han not been iXlfoJ'\ll8d of lts spatial relationahip 
to RoCIIIII 17 and lI:5. which contain the Cle_ polleXlo I BUggeet tht�,: 
the Davie RaDOh Site oeJ'ftlOllial obaaber •• probebly exclulinly 
used In the region betore Horieon III of the Reen Pba.e. but wa_ 
later abandolllld 01' utll1s.d only lS.-pO!:oadlcall;y &I other .lte. Inw.ted 
111 ttlr.oD1al1l11 to a greater degree iDdependaXltly. lIhU. out:tar;eoudr 
.peedative. thll hypothe.lII otten 1ntriguiJIg pro'pIIOti tor a .tudy 
of the 4111U1io. at p ... hlltorio MQtt-..tlMl oernoD1al1em. whloh oaXl 
be tasted ind.pelldently by aualyl1. ot artltaotual data. strell&th 
w0l11d be lent to the �.Jthlda. tor eSUlple. it 1t could be 
deteJ'lllined that the I:.rodS\·g1'OuDd oeremonial chamber at the Davu 
Ranch Site was allaDdo_d bet_ the eDd ot the Ree"" Pha.lIo 

Otber plauta ot tho pollen NCOI'd weN no doubt ut!.lued 
soonomically (melquite. yucca, walnut. au�ro ) but haw not been 
lIegre�ted as eooXlomio plantll because tbelr pollen does not occur 
1n suffio1ent tNquellllY to 1Ddloate that they were extena1vely 
oolleoted. They may well have been 80 oolleoted. but there 18 no 
evidence from these reoOl'dao 

While :scanning thousands of pollen gralna from eaoh sample to 
obtain lOO-e;rain counts ot AP. GJ'UI1neae and Ephedra only ODlt more 
pollen taxon _II recogll1sed. ODt grain, mM crushed and broken. of 
pollen wall found which mi�ht be that ot GO:S:ViWII (ootto n) o Th1e 
identification has not yet been verified. a In alllY OIl" WOIlld not 
lIOOoeearUy :l.ndicate that ootton.II bel� grQlftl at or DIU' thll aite. 

Agricultural Potential. 

The 1nhabitants of the.., 8ite. _te obviously oCllllldtted to 
an elloncay besod upon agriculture. The frequ8D01 at Zea pollen 11 not 
a ... llable 11;1iex to tilt. 81111111 the 0_ pollen oOQld liii_ lDOorporatecl 
Into tM sod1lllenta 1n 110 -lIlY" 41fterent _)'8 that high or lc. value. 
are _rdDgle8lle BIlt the ontlrety at our uDdor.tandilig or Sou�.teMl 
oultu ... history leave. no doubt that tMn I1tes wen ooCllpied by 
people who bad a sl1belateDO. beae of _he agrlol1ltuJ'e .... n if. a. 
ocourred in modern tS-. wlth tla PIlebloall people •• only � or 
the ysarly tood lntabt _s ot domestl_ted t02'lll8o 

We rocogn1&e that oha nge oocurJ'ld during thll tilDe that the" 
eiteu YeJ'e oocupied 1Ibloh relUlted in retreat of the fo .... t and 
lIan.1l!lB border. _y fran the altea to roughly the poaltions held 
today. Wbat CtlUlled this change? t'he Jll()st cbvious cau •• 18 _n hlmeelt • 
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'1M ___ oould hit," been ohcppeod dcnnl ma .. tlw a1t .. thrOll&h 
t5ae tor nrewo04 aD4 OOllltruotion _ter1al. &10 tilt. dee. lIatI 
._ reuclllble wblln OM 00111140'" * DIoIIber ot ax .. aD4 olllle .. 
oOllltruotioll tool. ,..ooterod. D1P..o epeottloal1y charaoteri.e. 
a •• at R ..... Ruln U "DOt plentiful" (op.o"' •• � .. 110) aQl1 be 
nOOf;nbed no other 1'0Ilr;h lroodworkln& tool . Abo, .. bt. _plalliltlon 
cf the reduotion of arbcreal oc-ntrago ciurinc OOO\l�tlcn doe. IIOt 
.splain why the I1t •• -.-re 010 •• 1' t.o tlle ___ _ .. gin at OUt 

tbne than they are at pre •• nt. 

It s.ana quite re"ellable. thn. to invoke an expl allltion 
of .nv t"�nte.l ohange (lee Sohoe�.tter, 1962, pp. 191-1K fer 
d.r!.nl t lon of tell'lU) t o  aoooullt tor tho var1aUon 1n the paleoeoologl01.1 
record apparent 111 the .. _pl.... What klud 01' Ony\;o:IbSat&l 
ohan&e'1fOllld haft been _.aary t o  br1Dt; trH. 010 .... to tlw dte 
tMn ,��, are now, ... t1lllll batore oooupat1oll. and then oau .. thell 
to rnreet up the .10 .... t1oIll1 gN41eat during oeOUpetloll' The I\o.t 
obvlou. ohallg. 1n th1 • •  em1 .. rld region .odd ba 0111 invohlng the 
_ .. labl. 01' et1'eotl ... 1lO1Iture. 1 •••• the eatlra oClllplex ot 
precipitation. lII.poNtion. temperature and oOlllpetltloli _rlabls. 
te Whioh plam.. aotlaaU,. reaot. Bt1'eoth. molatun _lue. in the 
SOI1tt. •• t .eem bal1oo11y te be related t o  two _jor •• peot. of 
preoipitation. the total annual Nll1f'all _lue. and the peT1odlolty 
or the prooipitat1ODo Wiater raintall ln the Southw.at oOlltribute. 
II\Ore water to the root8 of the planta tban .UlIIDIIr ra infall. beoause 
it is not impar"Wd with _h a great .... looity to the BUrfaoe am 
teD4a to 1I!111k in ra.ther than �n ott •• n.,h fl ood. . A larger 
Dlmber of winter ralD11toJ'lDl would yleld a higher effeotiv. 1II01Iture 
value e'll1!llll if the total allllual rainfall ",o.hed Qre unohanged. 
Btlt the rainfall pGr10d101ty pattern oould rellllin ullOhanged and 
hlgher etre.otha moisture .,.lues oould N "ngeudsred by more 
_roue lIltorms. 1 .. . . an increa •• In t,otel annual precipitation. 

So thers are two coQl1itiOlle_ or a oOlllblne.tlon of botho nioh 
might have �rought tree8 down tlw el ..... Uonal gradiaat. (relathe to 
pre.ent podt lollll ) before the oooupatloll of the I1te.o can ... 
4i"o ... r 1fn1ch cau •• _. operathoef Hot. from the pollen record it •• lf 
in th1e lnatanoeo Martin (1963) lui. arr;ued tlult the .-aUo ot 
ClIenopodlaa ... to CClDpoaltae (Ambrol1 ... plu. TulNl1tlora. plu. 
U£Ul1florae plu, Artemh1a) poUeD 1. an IndeJt te au.-Ii' or ""ater 
rainfall dom1naDle 1n soothealterll Ar1l0na. wt hb u .. � 11i 
re.trlo_d to floodplain ellViro_nt, aud 11_ recent IUrfaoa ""lIpl. 
work (Hevly. et .. a1 •• 1966, W.hrlngel'. pera . 0_.) llllioatea that 
even ',hi. UIA� iii,. be in_cure. The laok ot IIlriao. aampl., fran 
thh regloll do .. lIot all_ u. to olearl,. d.rim the 1'01 • •  of the 
pollen .tati,tioa or lI.Ioh winter ra1111'all d.pendent pOU.1l tn-. a, 

• It luoh an espiinat10n t. rejeoted. {lIOldiiiGny. tll.e carraation 
ot tb"s rooord, with tho •• of the nortl\erll ohMlDOlogy is 
lnn.Hdated a.m the absolute dat .. are nct evid.Dled. 
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Otagraoeu and CruoU.ra. 111 our prWds''''lo noOl'd., thouCh 1:_11' 
.... 1" •• 40 .. _ higher tbin 0_ a1� eqeo1: "Dder a 811"'1' ,.llllfall 
,..,._ . .. OIlD., hon'ftr. \uI'Il �o tba S-01opod 1M_ ot ..... ,\'jo� 
o1iJatl0 oolldl1:lo. NO�d In 1:be aUuYlaI nqu.tIII. 01' the regioa. 

1lar1:1n. SOhoe-.tter .1Id 11'111 (1961) lII'opGN4 illat 111 tlwI 
... I .. r1d lallds periode ot eroaloll at tbe aUuY1a1 MqIl.IID. oould be 
the Nault or II .tom pa1ltern d._l_ted b1 ._1' ,.ll1t.n. 1rbl� 
period. ot depodtloll might be related to • Wi1ltsr"lloa1_nt stora 
pattern. Thl. argument _e �d OIl pa�lOfiloal .TidellO •• but 
Sohoe_tter and Bdd,. (1864) t .. 1 that there 1. �ologlod 
ovld.noe to aupport tha .&IIIIt ootlllIu.loll. It this �tt.ds 1a 
.ooopted. then __ should attempt to date the perloda ot 011".1&1 
dopoo1tlon In 1;he Sail Pedro vallo,. to 4bllener when tu oocurrel108 
ot II winterud(lll\Uant .tOnt pattern lIl",t h&". lnor .... d orrectl .. 
mohbare values. Suob alluvial "..oaroh bu lIot been a.oOlllplisbe4. 
blzil alollg Whiw-tor Dra" Sayl •• aDS ADt.va (1941) dated the lIO.t 
recollt poriod of depo.ltion to tbe AD 1200-1800 "nge on the ba.l. 
or oOlltalnod artifaotc. 'fhl. "ould be ocnorelatl .... with depodtloD 
e1HWhere 1n tho Southn.t (Br}'&n. 1960, Braya� 1964& Rnd. 1958. 
Baok. 1942, C"ll.,- . 1962) of • Ii.llar ap. I bell..,. it "holl,. 
like11 that dur1nll tho .ntlre period 01' ocoupatlon 01' the Dada 
RallCh Site aDd Roo ... Jb)ln a ..,1Dtar-4om1zant reinfall pattern .... 1n 
erfect. 'rhe limple ooouJ'relllle or .uoh an onvirClDllental ooDcl l.tlOD. 
hOlrll'ftr. dtd not guarantee I hith .nout:h erteothv mobbare .. llle 
to br1ng tree. 0101.1' to the alto thAn they are today. I aug; .. t 
that there _,.. .Ull "J'tltlon. ooourrll1g In total a_1 ralD1'all 
noe1pt. durlng �b perlod-jaat a. 000IlI' todaY'-nd that their 
lnfluenoe be _nn into lOOWllto I t .HIIS moat rel.o_bl. to .. tlat 
the retreat or treel tI'oIII MaII"Or the alt. to farther _1' durlmg 
occupation waa I tunotlon ot a cloor_ In to_l aDDlIl pll"Ooipltatlon. 
whU. the 1011'8ri1lg ot tbe tr .. 11M prior to OOOl1patlOI1 .... I tulllltioa 
of a chailga trOlll a _r-daa1aDt to a wintoroodanlzant ,tOl"ll p&ttern. 

Schoemrettor alld Eddy (19M. pp. 11900122) cllecuSl the 
relationship ot ef'reatift mOlstlaN .. lues to floodplain _1 •• 
agriculture in 10IDS dotaU. a= tho pollSt of new .. tablhhed tor 
that northern area 18 applioable 111 the reglon lUlder .tudy. It tile 
people, ocoupy1ng the •• litell _ ... f'loodplaill tannerll . tbe agriollltu"l 
potentla l of th9 San I'8dro Van.y ..,CIl1d haft boon hi�r tlan it 1e 
t04&1 throughout the perlod or ooollpation whether lrrl�t101l "S 
praotised or not. The floodplain .... pro�bl1 IIDdergoiag ag£r&4atloD 
rather than dlsaoot.1on. a. at WhiteWater D..... l'hl1 would haft 
"1aod the _tel' table along the tloodplalll 1:0 le'f8l . .. 10 wh10h tho 
orop root. oould obtain the _10.,. they _404. If ottlot1 .... . olnu,.. 
_lues _re eufriel.at to 1 .. 1' tile .lew.t1ozal POqlllHmlDta ot 
tree •• they _ra prollU1y ,uttlol.nt 1:0 1.11_ re.pectable )'l.1d. or 
_he. Later. wben effecth. lIo11ture drc:ught tOI'O.d the tree, to 
retr .. t to hlgher .le .... t1one. tbt pI'IllzatioDarequlre_ts or the 
1116la. oould .10111 haft beeD .. 1o 11)' tilt hydrology of the uDdb_ted 
tloodplain. We t=- tbat the ...... .. . u11 lm.b111ed aDd �t _11 • 
.... still being grCMD dnrbg Hcnoiloll I aad later.. Obvioualy. thon. tID 
drought _. not auttlo1eat to .U.irata the orope . thoagh the ,-iellt 
per aore would probably haft UM8I'gO" • relat1 .. decr ..... uDl ... 
lJ'r1gatlon .... praotl.ed. 
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Again. the .. reoonstruotloJla ot eDY1Fo .. at&l ooadiUIJnt and 
potentiala aut be taqn in their ollltural oontexta to luppl:' 
t�11t\ll'l.l _vlOSio.1 illtlrp'Ntatiolll o 0 .. r_48 � oultural 2'eeori 
01.' the •• I1t.., • •• •  _thi� like � toll_b, t at ._ po11tt: ill 
tiM arOllIll.! tbe m1ddle of tile Uth oeDtvJ A.D. the Dan. RaMh Site 

'Ia& ocoupied by • man population. appa1"8ntl:y illlli" noua to lobe 
fio�ra1 r.gion. During tho R_ PIIa •• a a1patloll DOourad into tlIe .. 
• tt •• of' people. whoa. culture potterae 1"8late to thl mountain 1"Oglone 
and ttwt Colorado PlatMU. Tile populat101l or the .ite. lbOr_�d 
qll111ltl1 during thll period. At the oad of It ..... ftIa ••• • ppa1"OIr,'q. 
Rone Ruin ,... abandonee! aud the population of tilt Darl. llaDeh S\te 
dooUraedo 

1 think it olin be .. . lJ1Itd that �n being •• like other 
an1.-la. teal to haw a rathar lpoo1f'lo 1"Olatlonehlp betwNn 
populatiOIl. .1Ie aM rood auppl)'. The _11 popu lation of the Davi. 
RaDDh Site whioh .... me to haft oont1t1led tor at l ... t five . 11101"& 
prObabl), ten. geDSratiolll botore tlB R_ Phaao . ..... probably 
lblited by this falltor . In offoot. theII. it I.e highly improbable tha t 
the peoplea oooupy111g the eite during tlw Dadll .111 So •• pha ... ware 
irr1gation farmerl. Ws ltD.ow thsy waN !t.rmsrl ) 'ma preaellCs or the 
pIIt"mallllnt dwal1ings it •• lf lltabll.eh •• that . �i; it the1r tarming 
..... undertaken through irrigation . ..  vel"j' h1ghly sff.otive and 
.ffloient tlllhnique in thl. rIg ion or long grow� Baalon. their 
population .hould havo rl.on in NlpOllae to the l1.,.UablUt;y of food. 
I � 14 au.peot that they ,..ra floodwater farmerll . re lying on tho 
p a--JMlnt of field8 to trap fl .. h floodWat.r. dre1n1ng tlw aurrcuJldbg 
hUh durIng 8_1" .tol'lDll . Thb h an Iraefrio1ent farmlng teobn1queD 
eompar.d to f'loodplaln or irrigation farming6 only II Ughtly mqre 
l!:Il ..... ntageou. than dry faraillg . PUMP.. h-.ftl'. 110 _II all tlat 
e�\11d be undertaken. Goiug b1 tbo geological evlClB_ at WhItewater 
Draw alld elaGWhllr •• the period jut beroN AI) 1200 .IlW floodplain 
dlaleotion. Thi8 _wId have mad. floodplain taraing unprofitable 
and wmld haft acted to out out the beade or irrigation 0 ... 11 if. 
IJ1daed� 1obe.. people, ever attempted to u.o thl.e farming .thod. 

'rhon o just betor. Re.,. Pbae • • • ndl'ollDautal oolldltloll8 
oha� . The floodplaia beliIUI to aggradll and tbe crop potential or 
the area lD01'ea •• d .  This ._ to haw beeo a relp_1I to aa 1l1li ..... 
1n wiater' 1IIOi.tw:-. reoeipt.. The opportun1 t)' aro.e for the 
iJldlgenoull people. to d.wlop a 81U"plu8 of food allll '"pport a gt'_ter 
population. But tboy ware, quite l1terallJ'. lIlvaded. 

!he ._ illOrea .. 1a w 1Dter .tOJ'llll that mad. 1obo lower San 
Pedro V.llO)' more attraoti". to fa ..... IIIllt lave llllde the mouJIl;e.ln 
alld plateau reglol18 or the Southftat 1e .. eathfylng. Tho.e areae 
would DOIr. except ror locale .  with part lllularly favorable morphology. 
have &xperi.noocl lODger. oolder wiutan allll ahorter growing .... ODl. 
People. had to abandon their h_1 a. tbolr orope doo11l111d. aDd tho.e 
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ftJ't) peopl •• -_ at lIIt,a Verd. or Chaoo CIuI,)'on-...mo bad large 
poPllAtioa. to IlUppono 'rhlt auDtalD all4 platMII people. bad. to 
_i: II81f lAlida 01' 'litter ID .ntu. .Il ltural ool1apM. The Sea 
IYlI'O Valley I11III1; ba ... loobd 11_ B4e1l. 

!bey 111ftded b IUfflo1,. """"'1'1 \0 ooaupl the Dan. 
:tuoh Site .Dd. I odel it to their CIII1l "''-- alIA to ••• bUsh 
the del_I .... -a.. ..... Rab with 1t . .. 11 • •  114 lt1ratec1o polltloll. 
Appa ... ntly tile 111111�DOIla OOOQpaat. ot tilt ... ,loa. .. ...,. not 
.nt1ral:y aat1atie4 With tilt lllN4en. or partlap. the .... 11 .. t 1llt1'ucJe1'l 
.... 1' • •  eoul'l� thea.h •• hoe t2ut poealble .1I1IMb .£ �I Oil their 
heel.. 'the lIltruder. broUt;'* a lopltlattoated 0II'_101da1 oC4lplu with 
tlMm. eetabUebe4 It .t the DaYlI Ba .. h SUe. aII4 _11 .ojurDecl 
baok lnto their lath .. ..... " to brlztg .uGh OUI.U01I.lal �l","t •• 
the beeweed phllt to their _ quu"ter .. 

Dul'iDg th1a tIme tloo4pla1D farlal� ,.. p",oticocl. 1n .ll 
probability. Ettoot1 ... mohtu ... _lIlo . ..... hlgh .llOUgll that 
tlooawatel' t'analng _. geDllra111 l .. ttea tlllt. alll1 1lP!.�tlon flll'llling 
would Dot haw 111OI'ee •• d the yield 10 aubatantla lly •• to ha ... _de 
it worthwh1 le o  Dry tarmecl plot. alld floodwater fanned plota probably 
ooollrr.d 'a an lnallra1lCe .galmt bad ywarl. but the ma1natay waa 
_.t likely tloodplain farming. PoplllatlOil 11 .. lDCNuld •• the 
food eurplu" lupported mare ohlldnn tbrOllt;h orltloa1 ywe,rl alld •• 
tertility .... 11.4 at • h1gh rate. At R ..... Ruln. one can II. that 
the early lnbabitanta expected thlo. bu ilding . _11.d OOilpOUDd 
large enough � expalll1 1n fflr _ny ,.._tlO11.1 . 

Thl 1nt1-uaion pumped a 1Ihollt ... lOt ot .llltu",l comepta 
lnto tbo ariJa. but it waa not .11 one -7. TIle Ngloa wa. at111 • 
d.aert .. o),og1oa117. with • flon ot t. d11'm-at pClte11t1ah tot' 
toodo �lo11l8 .1111 tool_king thaD tbe ll1Wu40ra .re taaUlar 
wlt�.. flO dOll'b1: illd1geIlOUI patteI'M ot re._ •• nplQltetloD 1l1li1'9 
qulokly adapted aII4 _liJIIIII� lDt. the l�l"I' _y of lit •• 
With attellclant cI.-oDlali. 

Then _ the ,.arl of dIIIcUDe. 1'he Gardea Qt EdeD began 
tc dry out and throIlgh HcruoDl I II. I I  .nd I .t R_ Pba .. tbe 
orop potential dlrtlll!1ec1 With It. 'l'llle _ not tc han had any 
inmaad1ate etfect. Appar.ntq the .,.latlQa _I DOt larg. e!lO\lgh to 
esplott all . the orop potential ot the region "'7. 10 population
.. 11111ioated by houae-bu lldblg_oDtl_c1 to espand untll the IIII! 
ot R.eft Phaae . BItt 1t _ • •  oat_,. "net. PClpUle.tion exp&na lO1l 
.Dd orop potentlal reduotlon _ to haw .-t th. lnerltable Sapu .. 
• t the elll! or Re .... pta.. . NOlI' tbIt people .. re etuck with a larp 
population .nd an .wl'-dIf1I11!1inr; tood eupply. 

It they had had irrigation, they oould M ... .... ohed 11_ 
balAnoe w1th tbe food potenU&1a of the 4i.tl'lot and maintained 
th.meel .... indefinite ly. But tho record show_ ea .brupt population 
dooNaa. at tlls IDd ot 11 ..... Pha"o AppaNntly _It ot the peOplel 
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lllllabltlD& tM" I1w, .... crW to t!w ... .... olutiol1 ot the 
populatioi,ltocd pl'oblea that thelr &1III8.toN bad .0IIII hulllll'e4 ,.. ... 
tlUUer, t� � to g .... _ paature.. a .... t!wt tbef cU" 
DOt haft the wohlllqll' of 1rr1getlOl1 to auppcrt the. 01' U t� 4t4 
tbay _wei to aDOtber I1t. 01' I1wI Wb .... 1't would _1: DIan 
.tfiolently beeau,. ot looal tGpograph¥. 

S cme  people ,t111 11wei at the Da'Y1e Rallllh Sit. attar R_ 
Fha ••• Whether thll popalat101l _' a ...... nt of the intrude ... 
Wbo ret'used to 1 ..... or a reoooupatioll by tbe st1 .... 1. uDlalolm 
to me" but ahould be eddellt 1n tbe artUaota. Whoa ..... the)' ..... 
they 'had aohieved a balame betlreen their orop lalld. aDel their 
population 81&1 on the bash of floodplab\ fandllg. d.rJ fUllll11; at' 
floodwater farmlag or aalle oanblstlOD. 1'I\ey bad DOt the population 
to eddeme. or ewn .upport. lrrigatlon .y.tema. 
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