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| Report te: Rex B. Gerald Date: Geptember, 1966
w From: J. Schoemwetter

Title: Pellen Studies at Resvs Ruin amd the Davis Ramch Site:
Preliminsry Report

| TNTRODUCTION

A series of 58 sodiment samples were submitted to the
Museun of New Mexice for pollen amalysis im late July of 1966.
Work throughout the momth of August resulted in ths laboratory
oxtrectiom of pollem from all samples, palynolegical amalysis of
25 of them, and the writimg of this report, A priority aystem,
dovised by Mr. Gerald, was utilized to determins which samples
would be amalysed and ia what order. All of the first priority
samples were analyszed, axd & few scoond priority samples from the
Davis Ranch Site. Two of the first priority samples did not
yield sufficient pollem for amalysis.

Pollen ampalysis is essentially a statistical techmigue,
The raw data of & pollem study is omly twofold: ths types of
pollea resogmnized amd the number of each type obeserved., Imterpretaticams
of the meanizg of these data revolve in large part about the
analyatts recognition of meamingful ways im which the statistles
, of pollem variatior through time can be related to problems at
| hamd, There were twe particular preblems which thig study was
designed tc resolve., First, the problem of ebtaining palymoleogical
horizon markers by which the Resve FPhase could ba brokeam iate
smaller time units for correlaticas of apsoific roomes bstweem tho
twe sites. Sscoad, the problem of obtainming pollem speotra imdicative
of the emvireommental comditioms durimg the Reeve Phase relevant to
the recomstructiom of agrioultural pattorms.

The use of the pellex amalytic techamique in southeasstera
Arizoms 15 not wew, Martim (1963) and Mohringer and Hayees (1965)
have done extengive research im this regioa=-indesd have worked ia
the sams wanlley inm which these sites are located. Howsver, all
proevious work has been undertaken om alluvial sedimentary profiles
apd on problems relating tc millemia=leng time units. The work
undertakva here, with sedimsats of cultural contoxt and am entire
time unit of lsss tham thrse cenuturies, cam be considered pioasoring
research, As such it is epem teo much error, beth in the pollem
analyst's problses of judgemoat and by wirtue ef a lack of
comparative data, This report should b9 recogmized im that light,




CONTROLS

All paleoesoological inquiry proceeds on the basis of thes
principle of uniformity, and it 1s imperative that modern ecological
controls be utilized ag standards to which ths paleocesological
record can be oompared, It must be recognised at the outset that
the modern scological oontrola of this study wers far from adequate,

, One cennot surmise, with any accuracy, what ths pollen

| statistics of any given vegetation rattern is likely to be,
Ops can anticipate, in a rough cgy, shat pollen texa can be
sxpscted in & vegetation patterm am the basis of one‘s knowladge of
which taxe are anemophilous apd entimophilcus, btut this is only ﬁ
educstad guessing, There ig no substitute for empirical, objective,
oontrol samples of moderm pollen rain under condiftionsg of different

| vegotation,
t‘
Modern surface semples wore cocllected on this project, but |
only fraom the area of the two sites themselves., In effect, then,

we have surfaoce samples whioh illustrase the modera pollen raim 30
feet above the floodplain at Davis Ranch and somsthing over 100 feet
above the floodplain at Reeve Ruin. We have no adequate botanical
analysis of how these two stations differ in vegetation pattervs
today, if indeed they do at all, and no samples of pollen rain from

‘ other plant oommunities in the region, That we must, perforce, do

'. our bsst with what we hawve is no reason for complaint, It may,
howover, explain such orrors as have crept into ths interpretations
of the data.

The recent work of Hevly, Mehringer and Yohum {1965) was at
first oconsidered to have been adequate ocmpensation for the lack of
control pollen statistios. This seems, however, not to be “™3 ocase,
The pollen data these suthors recovered is applicable tc ¢ reyion
¢f pure Sonoran desert sorub and desert grassland. The lowar
San Pedro Valley is ons of mixed Chihuahuan apd Sonorarn desert
gorud and desert grasslend. Thus the aurface sample dawa of Hsvly,
o% al cannot be a priori presumsd applicable as controls in thia
Toglons It is nTc%'&ToTr that the pollen statistics of Hewly,
ot 8l and those from the surfece amd subsurface et Reeve Ruins and
<. "l{avio Ranch :;J’ltemhaw 121:1. in omg- The latter have too

ttle Celtis, Slimondsia, Eriogonum, or Cereus~typs pollen to be
1ikely 5756 WEeseniativ oF the sime ecology.

But their r¢yert, and that of Mehringer and Haynes (196S)
did 1llustrete one viial condition, Ip Uuthern and southwestern
Arizoma, the pollen taxon Chenopodimcesc {or Chero-ams) ani ths
varicuge pollen taxa of the Compositas makes up a very great proportion
of the pellen spectrum. So great a proportion that, on an absoluts
frequemoy basis, few other taxas ¢ver reaoh levols of statistioel
significarce in their wvariations fraer sample to sample., It wee
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Al

decided judicious to olimimate all Chenopodimoene and Compositae
pollen fram ths pollen sum, sinoce they nllaowed 1littls data of
eoological value and obecursd the mare vital indicators., I also
oliminated all riparian taxa and all economio taxa from the pollen
sum for the seme roasons.

THE POLLEN DIAGRAMS

Three separate statistical procedurss were undersaken in
the analysis of the samples frem thess sites, Al) cperations sre
snowu concurreuciy on whe polien aiagrams (Figs. 1 amd &)o -
Adequate understamiing of those diagrams cannot procead without
camprehension of ths things the diagrams purport to show,

First, the dlsgrams show two kinds of peroemtages., To
the left of the wortiocal double bar on each diagrem are tho tara
inoluded in tho pollen sum, On ths right are the taxa excluded,
At the Q:r right (N) is the size of the pollen sum. The pollen
sum is the mumber on whioh the frequencies are btased. If the black
bar shows 20% Nyotagimaceze pollen, it meens that there were 20
greins of this type obasrved in obtaining the 100<grain sum, But
the taxs to the right of the double bar wers not included in the
pollen sumo Ons could thus have 3507 Chenopodiaceas pollen,
1ilustrating that 360 Cheaopodiaceae graios were observed in
obkaining the 100«grain pollen sum,

Second, the diagreams show ths corresponismoes betweon the
use of 200-greln pollen surs ani 200-grain pollen sums, In the
case of these gurface samplss {Bumbors 38 and 36 on Figure 2 and
Fumder 4 on Figure 1) both sizee of pollon sum were used, the clecse
similarity in tho statictios resulting from either 100 or 200=grein
sums oonvimged me that 100-grain pollen sums were adequats for the
foseil pollsn samples,

Third, e refined pollen sum whioch incorporatsd only oertain
taxa was also smplovede 'k fragquencies resulting are chowm as
white bars, The froquonsic: resulting frem the rogular pollen sum
are shovn ag bdleck bars, The funotions of the regular pc)lon suz
and the rofincd sum are disoussed bolow,

Tweo s;mbols, a dot ard a oross, are usod on the diagrams,
A dot indicates 1% or less pollsn of this taxon, a cross indioates
2«3% of this taxen, The spectra ars placed on ths diagrems in
rolative tims order, This order was dotermined on three bages.
If vall bordings iliustreted tho relative order in whieh the romms
wero sonstructsd this was follewed., Where intermal stratigraphy
(1.0 -p uPPer floor-lower floor) was awvailable, this was followzd,
If neither intsrral stratigraphy nor wall bondings gave clear
underntandisz of reletive ago, similarity in pollen spectrum we.a
utilized. This was only necoessary in the case of Room 29 (Fig. 1)
and Rom 46 (Flgo 2)e




The 2AP taxon of the diagram shgc the eocurmlated
frequency of all Pinug, Ju rus and Quercus pollen, 1.0,, the
Arborbeal Pollen Types ﬁiﬁéa'l‘n the pollen sum. Pinus pollen
Types have been shown to be of two sizes in Scut!western species
{iartin, 19683, P 20) and on this baois a Cembroideastype of pins
pollsn {m% piar#) has bveen differentiated from a Ponderosa-typs of
pine pollen. Pimus cembroidos and Pimus ponderosa are not nscessarily

o e T

the species recivered, pollen s & riy div sible into

two type eatagories. ra=i refers to Ephedra pollen similar to
that of Ephedra mmdm refers to pollen similar %o
that of E_f&‘ﬂ_.:ae::o &M, S566 n (1963 pp. 50+61) for a
discussion o scological meaning of these and other pollen types
recovered,

The taxon Cruciferae (?) of ths pollen diagiams is an
approximetion. Without available referemse materinl 1 was unabdle
to be assured of this identifiocation, but it seems most probable
that this emsll, retioulate, tricolpets or trisolporate pollen
type 18 of the mustard group.

The %taxon Papillionoideas refers to a pollen type fourd only
in the surface samples from Reeva Ruin. It iz very apparontly
overreprecented in the pollen recerd and has been oxcluded from the
pollen sum. It Seeyis to bo goma unknown legume, perhaps a low-growing
anmal of this laryas group such as leoo weed, It i3 not bean pollen.

The taxon Cylindropuntie is shosn both within and without the
pollen sum. dw'ﬁ'%—“ grong% {eholla) pollen is quite commonly found
in tresh middens and other culturml contexis iv ~wamtity, but iz rare
in surface pollen samples, Since tie surface :amples from Davie
Ranch oo ain eome Cylindropuntia pollen it is apparent that not all
suoh pollen iz in t%?a?ﬁ'mn econamic plant. I have accepte
up to 5% Cylindropuntia pollen in the reoord as possidbly dus te
non-huma {8CtOrs (& very gemsrous eatimate). Beyond this emount,
all Cylindropuntia pollen hag besn rolegated to the category of
goconomic OB »

HORIZON WARKERS

Both the Davis Ranch Sits aml Reeve Ruin are knowm to date in
part from ths same cultural horizon, All the subsurface pollen
samples gultmitted are of the Reeve Phage., While relative datirg
bolew the phese level oen be socomplishcd within esach site or the
basis of intermal stiatigraphy, there has been no way to orosas~-date
unitas of ths two sites on gmaller time horizons since the artifactual
data i3 ingufficient evidemoe in itself. Pollen spasctra from the
sites oan bdbe placed in relative order on the basis of the intermal
stratigraphy of each asites Then the spsctra can be used as horizon
merkers, or index fossils as the paleontologist might consider them,
to allow oross=dating of sm2ll units detween the sites. ' This was
the function of the regular anslyesis showa as black bars on the
pollan diagrams.



The earliest samples at 'tseve Ruin can be reoognized as
dietinst from the later omes on the basis of higher £AP fregquemsies
and lower Gramineeeo frogquenoien, Hyotaginacsse frequencies adbove
7% are found in 6 cut of 6 of varlier roams, but in rome of the later
onss. Chenopodisesae values ¢ 450K or better cocur in the sarlieat
samples, and i#n the eamples from Rooms 21, 29 and 20, dut not in
other gamples. Using the Reew: Ruin sequense, then wo can intagrate
those data to determine five hurlisons within the Reewe Phase, From
youngest to oldest thesc are:

Horizon Hysdzon Harison Horizon Horicon
? I III Iv v
2 AP 11-18%4 ll«18% 18=26% 17=32% 727=81%
Gramineae - BT-42% & ~46% 28-38% 19=33%  18=32%
Ryotaginacens <7 <7 ¥ % > >7%
Chenopodiaceae < 450% ; 4508 > 450% < 450% > 4804
Rooas Uppir Samples Roomg Room Roome
22,82 loam 20 20, 21, 29 24 8,9

Turning to {2 data froo the Davis Ranch Site, it is seen that
the two youngoest vamples canutt 20 &s yonng as thogse of Horison I at
Reeve Ruin since chey contedm ico smoch Chenopodiacees pollen. Yet
¢they alec comdaja too littls £i: pollen to da as old as the samples of
Horizon II at #33ve Ruin, We «i.b assign thes#s above floor esmples
fram Roam 23 ) relative date, then, bdetween Horizoma I and II at
Reev® Ruin,

The /amples from the fl«rrs of Rooms 21, 46 and 33, and that
from 6 om erove the floor in Retm 17 are all xembors of Horigon III
a3 defined at Roove Ruia, The ismaining eewples from Room 17 at the
Dawis Raws: §ite dre membders of Jorizen IV as dofired at Reeve Ruin,
Ro Horizra I semples or Horigo: V semples were amlyzed from the
Davis P/.loh Site.

There is ome sample in tho annlyzod geries whioh doesz not fit
this roheme of horisons: that anllec®sd from the floor of Room 28
at Fe2ve Ruim. According to th« wall doadismg of this room it should
be v1 approximbely tho seme relstive time horiszon as Room 22, whioh |
edj ins it. But the pollen specirum of tha floor of this room contains
trc much AP pollen for imlusior #ith Roomg 22 amd 26 on Harizon I, apmd

r% the samo time it combains too little Kyotegimaoceao pollen %o s
rsuocciated with Room 24 on Eorizua IVo, This sample was collected frem
under sherds on the floor of the “oom., Perhaps culturel aotivities

in t7is room have affected the pcilen record, imsorporating more AP
»ollan into the floor sediments i: soms way.




Congidering the wall bonding shown by DiFeso (1968, p. 62),
on® may wonder how the floer of Room 24 could be sarlier in time than
those of Rooms 23, 22, 21 and 20, The sample was colleoted {rom tulow the
Roam 24 floor excavated by DiPeso, and seems to represent a use
surface establishsed before Room 24 was construotud. One oould elso
question the dating of the [loor of Room 22 as ycunger than those of
Rooms 20 amd 21 which ware evidently btuilt at the seme time, This is
only an apparent problem. The rooms must date frcm the same approximats
timo, The sediments which sntrapped pollen collec'ed from the floors
of those roams were not necessarily laid down at tlo same time. The
floor of Room 20 was described (DiPeso, 1958, p.65) as of bedrook with
md paving used to fill irregularities. The floors >f Rooms 21 ard 22
(op.cit,, ppe. 66,68) are deeorided as bedrock coverer with mud paving,
1Y usens entirely possible that while the mud paving of Room 21 was
1al2 down about the time of oonatruotion, the flcors «f Rooms 20 end
22 were not emplaced until later detes. The pollen cintemt of floar
samplss seems most likely to be of an age samewhat laler than floor
construction, the pollen having been trampled in wiil: the floor was
in uee.

ABSOLUTE DATING

Abgolute dating camnot be secure in thin regloa through pollen
amlysis except for large time units. Pollen oannot be recovered in
assoc ietion with tree=ring specixens or cesramic types whioh havs good
dondrochronological dates associanted becvase {hese sirply do not
secm to be reocowverable in the rogion. Pollen spectra teken in
association with radioccarbon dates yield an absolute slironology of
pollen horitozs, but such liorf{zona are rillemlu~long eifairs rather
than ope«helf to omy nentusy horizens pust ugseful in the archseclogiocal
record of the pagt miilenium. The only mechanlism of abuolute deting
through the pollen record available, t:on, is that of currelaticn.
In northern New Mexico and Arizone a pnllen shronoclogy nas been
developed (Sohcerwetiser and Eddy, 196<; Revl:, 1964; Soncemvetter
MSa, MSb, MSc, and others) on the besis of palsoecological veristions
oocuring through time. This nerthern ohromoluzy is well dated, since
the pollen horizoms of which it is oonposed we s assvsinted with
treering epecimens, radiocarbon specinsne, and welledated ceramic
oomplexes, If similar variations oarn bo obserrsd at the Davis Ranch
and Resve Ruin sites, these urivi’-iow oan be cvrrelated with thosoe
ocouring §:0 the north and thus %o g.ven the sans abaolute age,

The analysis which was weel tu recover hivizon marker nollen
speotra $g not adequate for thc recoistruotion o/ palececologinal
events, The Xinds of pollen veriatiua utilized o define horisvns of
rolative time are not eufficient to iaform us of the kinds of
palecacological variation which can by releied t« the nerthern
ahronolegy. The porthern chronology is basod upon movemsnts of the
lower border of the savanna ani forert gone: of Southwestern
vogetation, At some times those bor«ers &re seen to retyeat upwards

x|




from their present elevatiocmal positions, at other times they are
geen to expand dowowards relative to their present positions., A
different type of analysis was beceassary to determine whether
correlative phenomsns ocourrsd during the Reeve Phase in southeastern
Arizom,

On the advice of Nr. Mshringer, a refinsd analysis wag
undertaken which considered only the frequency of the arboreal
pollen types included in the regular pollen sum, the frequensy of
Gramipese, and the frequency of Ephedra. Mehringer has had far more
experience than 1 in the amlysis of pollen spectra fram this
region, and we together sconcidered the following proposition: The
daninant Ansmophilous taxa of this arsa are Chenopodiacsae,
Ambrosieae, Graminsae, AP and Ephsdra. Chenopodiacese and
Ambrosieae are known to be locally overrepresented under ocnditions
of water table wariation, so would not serve ag an adequats index
of ecological change, The remsining three pollen taxa can dbe
expected to be ubiquitous in the area because they are of wind-
pollinated groups. Variations in their frequenoy should be reliable
indices of ecologloal changs through time,

One would expect that if trees were actually closer to the
site’he frequency of AP would rise, ss 1t would fall if the trees were
distent. Bowever, it is known that the proximity of an amsmophilous
pollen preocducer to the site is not the only reason for hizh frequencies
of its pollen in the record. Martin (1964) showed that when there
are few or no local snemophilous plantse=as occours on barren ground«e
then the freauemoy of the pollen of a distant amemophilous type oan
rise sharpiy einoe it has little competition for space in the pollen
spectrum.

It was falt, then, that the AP/Graminese retio might be an
unsure index of ecologiocal wvariwution, sinse there might bs more AP’
if the trees were oloser, or there might be more AP if the trees
were farther away and the site supported little ansmophilous vegetation,
By inoluding % frequenoles, it was felt that the AP frequencies
could be properly evaluatsd. Since most 152# species in this
rezion are more adapted tc ths drier ecclogical conditions it was
expected that high Ephedre frequenclies would reveal the existence of
dry oonditions 'bonzemccurrod in the ohronology. Accordingly, I
counted 100 grains of AP piue Graminsae plus réa pollen froa
most of the pollen samples after the firat ana 2 was completed.
The resultant frequencies ars shown on the dlagrams ag white
extensions of the black bars,

Fot all the samplos containsed enough pollen for these extra
100=grein counts., At Reeve Ruin the frequencies are lased on &
32-grain oount in the sample from Room 24.,and a 23-grain ocunt in the
sample fram Room 21, At the Davis Rench Site the frequencies are
based on a 26-grain count from the floor sample of Room 21, a El~grain




coults from the Roma 48 semple, a 39=grain ocount fram the % om,
above flecor eampleo in Roar 17, and a 40~grain ocount from the floor
sampls in Room 17,

The results of this amslysis are best oxpressed on the
diagrams by 4he euccessive deoreaec in SAP frequencies through
timm. Thore is no oonnistent series of samples wherein Ephedra
values are particularly high, which inmdicates thet the h'iiﬂ'"ﬂ’
valuga of the older. samples aro most likely %o bo duo to the fuok
that troes were closor to the sites at that time than they wers
when the youngest samples wore laid domn. Signifiloantly high I:.'_ghadra
values osour more frequently in ths Davis Ranch series then in
Reeve Ruin series, but this i1s prodadbly n reflsction of the lower
elovational position of tho Davis Ramsh Site.

The SAP walues of samples from Horizon I at Reeve Ruin and
tho ZAP walues of eamples youngsr than Horizon III at the Davis
Ranch Site are not significantly greater than those of tho medorn
surface camples. £ AP valuos from Horisors IV and YV, however, are
significantly greater while Horizons IT amd III yield tramsitiomal
wmlueg. IV seams, then, that during Horison I the sites waere
located about the gsame distance from Che lomer border of the savenns
ag they are now. Ws camnot, because of a lack of camporative surface
sample data, determizme how much olozer Yo this borde: the sites were
on the earlier horizens, though wo can be assured that they wero
oclogor,

1n the northsrn chronology theve are a mmber of horizons on

which ths forest and eavanm borders are obgerved to retreat up ths
olevationn) pradient from positions bolow thoss they hold tedey.
DiPeso (1958) marshalled what evidence he could but could give mo
more secure dating of the Reewsc Phase than botween AD 1260 amd
£D 1560, Gerald {pers. comm,) accspts the wore restricted pericd
betwcan AD 1300 snd AD 1460 for the Reswve Fhase, and DiFeso

(opocitie, po 145) intimates @ tentative calondrical date for Resve

7 of the lats 1400's or early 1600,

Within the time=period AD 1250 to 1550 there are three
poriods whep the-savenma end forest borders appear to have bdeen
lowe» than they are now in vorthern New Hexico: about 1225«1240
(Schosmutisr, ¥8a), botween 1376 end 1425, anmd sgain for e short
pericd about 1490 (Scheemsetter, MSb, ltSo). Considoring DiPsso’s
adnmittadly tentative dating of Reeve Ruin, snd Gerald's more resent
opinicn of the age of the Reevo Phage, it iz unlikely that the
pelsoscological change observed at Reove Ruin amd the Davis Ranoh
Sita betwoen Horisons IV amd II ig correlative with the AD 1240-1275
foroet withdrawal of ths nmortharn ochroaoclegy. Tho AD 14S0 dorder
advence in the morth was a shortsterm fluctuation whioh ig only

btarzly resognisable even in the northern ohrorolegy., and ecoms




unliksly to be reflested so far south. Tho most reasomsabls ocorrelation
n9ets o be with the major forust advance that oocurred between 1375
nnd 1426 (Hevly, 1964; Schoemrettor, MSb, MSe) and the subsequent
retreat, 1 would ssy, then, that Horizons ¥V and 1V date batwaea

1375 and 1425, Rorizoms 11l and II date sometimo detwsen 1400 and

1450, and Horison I 1s younger than 1450 but older than 14S0.

CULTURAL ECOLOGY

Wringing eultural ecolozionl information out of the pollen
reoord 1s yet another prodblem distiunct from thoge of relative and
absolute chromology. Culturel ecology is notthe study of envirsmant,
ut the study of reletiocuships between man and epvirommoni, The
information the pollen resord ylelds about the enviromment existing
at different periods in the ccoupation of the sites must be
considered in its cultural oomtext.

Eoonomic Flora

Follen of Zoa, Cuourbitc aid Cylindropuntia are obvious
indicatoras of plapte utiliized 1Law fooi, ;?__E (vattail) and

Cyperaceas (sedge) pollen are not such obvious eoonomic plants.
H%?‘(M) euspected that they were oconomio plants becaugse it is
rare that these pollen taxa are recovered far from the source plants.
Since these esquatic pollen types could not have been growing in or
near the rooms of dwsllinge, he felt that the presence of their
pollen wns an index of some economic activity, There are othnozraphic
and archaecclogioal racerds of the use of equatic plants for mats
among the Navajos ard Puobloars, Use of floor mats made of catiails
and sedgee seems to be the culturse trait represemted by poilen of
those types in floor and mear floor sediments.

The presence of Cleome (Rocky Hountain beeweed) in the socords
was a complete surprise, 1This plant does mot grow in southsastarn
Arizona today end should not osceur eas & maturel element of any
pollen flora containing Kallsstreemia, Buphorbia-type and Nyctagimacesae
pollen in quentity, Yet GLleome pollen is & common ocourrence in
oulitural asscolationg in The northsrn regions of higher elevetinn,

It appsare to have been intsnsively used after AD 1000 as a food
souroe, a source of organic pigment, or both, and it today plays a
promiuant role in Puebloan mythology. The cscurrepce of Cleome i1a
the recorda also hee a strange distribution, It 4a absent in eamples
of Borison V age, occurs in all samplas of Horizon IV age at Davia
Ranch and in ecme of thosa of Horiton III at that site but from
nsither Horizen at the Resy Ruin, osours in fHorizom IY at Reeve Ruin,
and oceccurs at nelther site during Horizom I,




Conzidering that the ccoupants of these sites must have had
to travel some distance to obtain the dbesweed whioh pollen was
reoovered from, I suggest that there might well be some oonnsotion
between the osourrencs of pollen of this Cype in a roam and
ceremonisls undertaken using this exotic plant, It seems signifioant
to mo that at Reeve Ruin Cleams pollen is only found in Room 20=-
the only roam which opens directly omto the ceremonial chamber at
the site, Room 16, There is a large oersmonisl ohambsr at the Davis
Ranch Site, dbut I have not been informed of its spatial relationship
to Rooms 17 and 83, which contain the Cleoms pollen, 1 suggsst thet:
the Davis Ranch Site ceremonial chamber was probably exclusively
used in the region before Horison I1I of the Reeve Phase, tut was
later adandonsd or utilized only iuporaedioally as other sites invested
in ceremonialism to a greater degred independantly. While outragecusly
speculaiive, this hypothesis offers intriguing prospsots for a study
of the dymmics of prehistorio socutilwestern ceremonialiem, which oan
be tested independently by amlysis of artifaotual data, Strength
would be leut to the {yypethesis, for exmmple, if it could be
determined that the urndevground ceremonial chamdbar at the Davis
Ranch 3ite vas abandoned bsfore the end of the Reeve Fhase.

Other plants of tho pollen record were no doubt utilized
economically (mesquite, yucca, walmut, sugaro) but have not been
segregated as economic plants because their pollen dces not occur
in suffiolent frequemsy to indicate that they wers axtensively
collected. They may well have been 8¢ collected, but thare is no
evidenoce from these reocords,

While scanning thousands of pollen grains from each sample to
obtain 100egrain counts of AP, Gramineae and Ephedra only one more
pollen taxon was recognized. Ome grain, much crushed and brokxen, of
pollen was found which mizht be that of Gossypium (ootton). Thils
identification has not yst been verified, ag in any caee would not
necesearily indicate that cotton was being grown at or near the site.

Agricultural Potentials

The inhabitants of these sites were obviously cammitted %o
an economy basod upon agriculture. The frequenoy of Zea pollen is pot
a rsliable imdex to this since the corn pollen occuld Become incorporeted
into the sediments in so many different ways that high or low values
ars meaningless. But the entirety of cur understanding of Soutlwestesrn
oulturs history leaves no doubt that thase sites were occupied by
people who had a subsistence base of maise agrioulture ewven if, as
occurred in modern times with the Puéadbloan peoples, omly 30<40R% of
the ysarly food intake was of damssticated forms.

We racognize that ohange cccurred during the time that these
sites wore ooocupled whioh resulted in retreat of the forest anc
savanna borders aweny from the sites to roughly the positions held
today, What caused this change? The most obvious cause isg man himself.
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The savanm coculd have been chepped down nesr the aites through
time for firewood and comstyuction materisl, But this does not
seen reasomable when one congiders the mumber of axes and other
oconstruotion tools recovered, DiPeso specifioally chsructerizes
azes at Roevs Ruin a8 "not plentiful” {op.sit., £, 110) and he
reooznised no other rough woodwoerking tool. Alsc, this explanation
of ths reduotion of arboreal coverage during oococupation doces not
oxplain why the sites were closer to the savanm margin at om

time than they are at present,

It seems gquits reasomadle, then, to invols an explanation
of env T27mental change (see Schoemwetter, 1962, pp. 191-194 for
definition of terms) to account for the veriation im the palececological
record apparent in these samples.* What kind of envirsmsntal
changes sould have been necessary to bring trees closer to tho site
than ‘they are now, soamstime before ossupation, and then cause them
to retrest up the slewatioml gradfent during oeoupation? The most
ocbviocus chanze in thie semi-arid region would be one involving the
variable of effective moisture, 1.0., the entire complex of
precipitatien, evaporation, temperature and asompetition varisbles
to which plants actually reaot., Effeotive moistures values in the
Socuthwast seem basically to be related to two major aspeots of
precipitatiions ths total annual rainfall value, and the periodioity
of the precipitetion, Winter rainfall in the Southwest contributes
more water to the roots of the plants then summer reinfall, baocause
it is not imparted with sush s zrsat veloocity to the surfece and
tenda to ¢ink in rather than run off es flash floods. A larger
mmber of winter rainstorms would yield a higher effeotive moisture
value ever if the total amual rainfall received ware unohanged.
But the rainfall poriodicity pattern oould remain unchanged and
higher effsctive moisture values could ¥ ¢ngendered by more
mmerous storms, i1.6., an increase in tot=) anmual precipitation,

So there are two conditions, or a ocabimetion of both, which
might have brought trees down ths elevatiomsl gradient (relative to
present pcsitions) before the cccupetion of the sites. Can we
discover which cause was operative? HNot from the pollen record itself
in this inatance. uartin (1963) has argued that the ratio of
Chenopodiacese to Campositae {Ambrosieae plus Tubuliflorae plus
Liguliflorze plue Artemisia) pollen is an index to svamer or winter
reinfall dominamce in goutheastern Arisopa, but his ussge i
restrictad to floodplain enviroments and more reveunt surface zample
work (Hevly, et.al., 1966; Mehringer, pers. comm.) indicates that
even this usazs may be insecurs. Ths lack of surface samples fram
this region doee not allow us te olearly defios the roles of the
polien gtatistics of such winter rainfall dependent pollen types as

TIT ook an e et Ton T Feected; ToeTderaTly, the correTatlon

of these records with those of the northern ohronology is
fnvalidetad and the absolute dates are not evidenced,
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Omagravese end Cruciferse in our prehistoric recerds, though their

wlues 40 geea higher than one might expest under a summer reinfall
regime. We oan, however, turn to the geological index of .pamr priov”
climatio conditions recorded in the alluvial sequence of the reglon,

Martin, Sohosmwetter and Aras (1961) proposed that in the
aaniwarid lands periods of erosion of the alluvial sequence oould de
the result of @ storm pattern domimted by summer rainfall, while
periods of deposition might be related to a winter«dominant storm
pattern. This argument was btesed on palynologioal evidenoce, but
Sochoemwetter and Eddy (1964) feel that thare is hydrological
evidence to gupport the same comslusion. If this hypothesis is
acoepted, then we should attempt to dete the periods of alluvisl
deposition in the San Fedro Valley to discover when the occurrense
of & winter«dominant storm pattern might haw Inoreased effective
moisture values, Such alluvial resecarch has not been aasccmplished,
but along Whitewater Draw Sayles amd Anteve (1941) dated the most
recent period of deposition to the AD 1200-~1800 range on the basis
of contained artifactg. Thise would be eccrrelative with deposition
eleswhere in the Southwest (Bryen, 1960; Breyan, 19543 Reed, 19683
Hack, 1942; Cogley, 1962) of a similar ages I belisve it wholly
likely that durinz the entire period of osccupation of the Davis
Ranch Site and Resve Ruin a winteredoanioant rsinfall pattern was in
effeot, The simple occurremce of such an envirommental ocondition,
howsver, did not guarantee s high encugh effective moisture wmlue
to dring trees cloger to the site than they are today. I suggest
that there were still wvariations oocurring in total annual reinfall
receipts during this periode-=just as oocur todaye--and that their
influende be taken into acoocunt, It seems most reasommbdle to ms that
the retreet of trees from nearer the site to farther away during
occupation was a fumotion of a decresee in total anmual precipitation,
while the lowering of the tree line prior to cocupation was a funstion
of a change fror a surmor-dominant to a wintersdocminant storm pattern.

Schoemwetter and Bddy (1964, pp. 119-122) discuss the
relationship of effective moisture valuss to fleodplain maise
agriculturs in some do®ail, aml the poimt of view esteblished for
that northern area is appliocadle im the region undeyr study, If the
pooples occupying these sitea were floodplain farmers, the agricultural
potential of the San Padro Vallsy would have been higher than it 1s
today throughout the period of oscupation whethsr irrigation was
preotised or not. The floodplain wus probedly undergoing aggradation
rather than disesction, ae at Whitewmater Draw. This would have
ralaed the water sable along the floodplain to lewsls at whioh the
orop rocts oculd obtain the water they mseded, If aoffeotive moisture
values were sufficient to lower the elswatiomal reguirements of
trees, they wors probably sufficient to allow respsotabdle ylelds of
mize, later, when sffective moisture draught forced the trees to
retreat to higher elewations, ths germimationsrequiremsnts of the
maigse could still have bsen met By the hydrology of the undisseoted
floodplain, We kpow that the ared was still inhabited and that maise
wag 2till beinz grown during Horizon I and later. Obviously, them, ths
drought was not suffioiemt to elimimmte the orops, though the yield
per acre would protadly have undergone & relative decrense unless
irrigation was practised.

[ R



Overview

Again, these reconstructions of enviroment:l conditiins and
potentials must be taken in their oculturel ooutexts to eupplr
eulturs) sovlogical interpretatiods, Oms reads the oultursl recocrd
of these sitos as scmething liks the following: at scme poiit in
time aroual the middle of the 1lth qemtury AJD. the Davis Ramh Site
uag oceupied bLy a small population, apparently indigenous to ihe
gomoral region, During the Reeve Phmse a migration ocoured into these
sites of peoples whose culture patterma relate to the mountain regions
and the Coloredo Plateau. The population of the sites inoreascd
quickly during this periocd. At the end of Reeve Phase, apparen-ly,
Rn;' Ruin was adandonsd and the population of the Davis Raneh Site
declined,

I think i¢ can be assumeéd that lnman beings, like other
animals, tend to have a rather gpeoific relationship betwoen
population sise and food supply, The small population of the Davis
Ranch Site whioh seems to have contimied for at least five, more
probably ten, gemerations before ths Resve Phase, was probebly
linfted by this factor. In effect, them, it 1is highly improbadle that
the peoples cccupyimz the site during the Davis anmd Sosa phages were
irrigation farmers. We know they ware farmers; she presence of the
permansnt dwellings itself establishes that. Bud if their farming
was undertaken through irrigation, & very highly effective and
effiolent tschunique in this region of long zrowing reascn, their
population should have risen in response to the availability of food.
I wovld suspeot that they wers floodwater farmers, relying on the
placensnt of Tields to trap flash floodwaters dreining the surrounding
hills during summer storms. This is an inefficlent farming technique,
compared to floodplain or irrigation farming, only slightly more
wsivantageocus than dry farming, Perhaps, however, it was all that
ezuld be undertaken. Going dy the geological evidemre at Whitewater
Draw and elsswhere, the period just before AD 1200 saw floodplain
disssotion, This would have made floodplain ferming unprofitable
and would have aoted to out out the hesada of irrigation camls 1if,
indeed, these psoples ever atvempted to use this farming msthod.

: Then, Just before Resve Phase, envirommental conditions
ohanged., The floodplain began to aggrade and the orop potential of
the arsa inoreased. This sceme to have been s responss to an iucresse

in winter moisture receipts. The oppartunity arose for ths
indigenous peoples to dewvelop a surplus of food and support a greater
population, But they were, quite literally, imwaded,

The séme incresse in winter storms that made the lower San
Pedro Valley more attreotive to farmers must have mede the mountain
and plateeu regions of the Southwest less satisfying, Those areas
would now, except for looales with particularly favoradble morpholegy,
have experiemced longer, oolder winters and shorter growing seesons.
Peoples had to abandon their homes as their orops declinsd, and these
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wery pecples--es 2t Mesa Verde or Chaco Canmyone«who had large
popilations to supporte Ths mountain and plateau peoples bad to
esok nsw lands or suffer an entire cultural collapee, The Sam
Peiro Valley must have looked like Bden,

They iovaded in sufficient mmbers to oocupy the Daris
ianch Site apd reamcdel it to their own styly, and to estadlish
the defensive Reove Ruln with its walls and strategio position,
Appareuntly the imdigenous oocupants of the region, wse were not
entirely satisfied with the iovadsrs, or perhmpe the earliest irntruders
wore securing thamselves fraom the possible attasks 4+ ithsrs on their
heels, The intruders brought a sophisticated ceresvaial ocaplex with
them, estadlished it at the Davis Banch 3ite, and even aojurnad
baok into their mative areas %o Mring such cerwvmonial equipment as
the beewsed plant to their new quartsrg,

During this time floodplain farming was practised, in all
probebility, Effeotive moisture valuee were high encugh thet
floodwatsr farming was generally imsffecient, and irigmtion farming
would not have inoreased the yield so sudgtantially ss to have made
it worthwhils. Dry farmsd plote and flocdwater farmed plots probably
ocourred as an insurance azainst bted years, but ths malnatay was
nost liksly floodplain farming, Population sise increased aas the
food surplus supported more children through oritical years and as
fertility romasinsd at s high rate, At Reeve Ruin, ons can sse that
the early imhadbitants expeoted thia, duilding a walled ccmpound
large enough to expand in for many generations.

The intrusion pumped a whole new sst of culturwl comsepts
into the araa, but it was not all ons way. The region wae still a
desert eoolo;lcally, with a flore of ths different poteutials for
food, medicine and toolemaking than the intruders were familiar
witike Fo doubt indigenous patterns of rescurce exploitation were
quickly adapted and amalgamited into the inmtruders® way of lifa,
with attendant ceremonials.

Then came the years of dsocline, The Garden of Eden began
to dry out end through Horizons I1I, 11 ard I of Reeve Phage ths
orop potential dwindled with it; This esoms not to have had eny
inmediate effect, Apperently the population was not large emough to
oexploit all the orcp poteantial of the region anymy, so population=c
as ixiicated by house-buildinge=-continuved to expand until the end
of Reove Phage. But it was a oms-wmy sgtreet, Population expension
and orop potential reduction seem to have met the imsvitable impasge
at the end of Reeve Fhase, Now the people were stuck with a large
population end an everadwindling food supply.

If thay had had irrigation, they oould have reachsd scome
balance with the food potentials of the district and maivtained
themselves indefinitely. But the reocord shows an abrupt population
decreasa at the end of Reeve Phese. Apparently most of the pesoples




iohabiting these sites rescrted to the same resolution of the
population/food problem that their amoestors had soms hundred years
etrlier: they moved to greensr pagtures. It seams that they 434
not have the technique of irrigatiocm to support them, or if tdey did
they moved to another gsite or sites where it would work mare
officiently bsosuse of local topography.

Soms people still lived at the Davis Ranch Site after Reeve
Fhage. Whether this population was a remmnt of the intruders
who refused to leave or a reccoupation by the natives is unimown
to me, but should de evident in the artifaots., Whoover they were
they had achieved a bdelanse betwesn their orop lands and their
population size on the basis of floodplain farming, dry fayming or
flocdweter farming or same oambimation. They had not the population
to evidence, or even support, irrigation syetems.
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