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THE RESEARCH STRATEGY

Palynological research on sediment samples from Los Hornos was initiated
in mid-October, 1979. Unlike traditional pollen studies, this effort was
undertaken as one aspect of a program of research designed to mitisate adverse
effect upon an archaeological context deemed eligible for nomination to the
Mational Register of Historic Properties. United States Federal law and regu-
lations demand that mitigation studies of the sort undertaken at Los Hornos
recover information of importance in prehistory. ' : To ful fill
this obligation, one of the problems addressed by the research strategy of the
pollen study was that of identifying information of this sort.

The structure of mitigation studies, unfortunatetly, happens to be innap-
propriate for the pursuit of archaeological pollen analysis. Mitigation studies
normally are initially planned for the resolution of particular archaeological
problems, but are also designed to jdentify and explore issues and questions
jmportant to prehistory which surface as excavation and subsequent analysis
proceeds. The logistical structure of mitigation studies thus normally iden-
tifies at the outset major parameters of time, funding, research strategy and
technology within which work will te constrained. Detailed togistical parameters
are then set as seems nost appropriate as the archeoloqical work proceeds.
Archaeological pollen analysis is defined (Schoenwetter 1970) as the application
of the technique of pollen aralysis to the resolution of archaeolo@ical problems.
When archaeological pollen analysis is undertaken as an aspect of a mitigation
program, it is not an indevendent research endeavor. FHormally, it must be
undertaken within constraints that have baen imposed upon its capacity to func-
tion effectively by both bread and detailed logistical decisions already imple-

mented during the course of archaeological field and Taboratory operations.
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Tnere is no practical way to obviate this state of affairs, for the sediment
sarples to be examined cannot be obtained before excavation proceeds and riajor
logistical constraints must be established before that. Similarly, detailed
logistical decision-making must occur as excavation and laboratory studies
proceed, and the pollen analyst cannot delay their implementation.

In the case of los Kornos, looistical parameters set before the samples
were collected which constrained the character of the pollen study were those
of funding, extent and timing. A certain amount of woney had been budgeted
for pollen work, and more was not available. A schedule had been established
which required the preliminary report of the results of the pollen study to be
initiated .
before all of the potentially available sediment samples had been collected and
before the results of taboratory studies of the archaeolooical materials as-
sociated with the sediment sainples were even well underway.

Schedule and budget constraints dictated two detailed logistical pare-
meters. Assuming that approximately 20 percent of the sediment samples would
provide insufficient pollen for analysis--an assumption justified by the prior
expﬂegﬁiksﬁjish il??ileﬁf%z;-smth (197¢), Borher (1970, 1877)
Schoenwettetﬁ(1969)}1977) at Fohokam Tocations--and assumine that patterns of
palynological data would be adequately evidenced by simple univariate statis-
tical tests or inspection, the research ceuld involve analysis of no more than
100 samples. Tne realistic probability was that €0-80 samoles weuld e actually
analyzed and reported upon. Further, research design viould be limited by the
Quality and character of the archaeological information available at the time
the pollen study was initiated. Essentially, we could only recognize problems
of importance in prehistory on the basis of patterns of archaeological evidence

available at the time the decision was made oi which sediment samples would be



selected for analysis. Formal analysis of the spatial and stratigraphic rela-
tionships of archaeological features could not be accomplished before sample
selection was scheduled. Other significant patterns {e.g. the ceramically
evidenced chronological relationships of features and deposits., or the func-
tional interpretations of features evidenced through assessment of associated
artifact assembleges and morphology) had to be approximated from the evidence
of field abservations.

The research strategy adopted, then, had to be geared as much to the real-
ities of what could be accomplished as it was geared to the nature of probiems
that might be addressed. It was necessary to establish g standafdized field
strategy Tikely to provide sediment samples for a variety of possible subse-
quent concerns mefore the stratigraphy, sedimentology or character and variety
of cultural features encountered Qere known. It was necessary to make judge-
ments of sample selection at a time that was not most appropriate for problem
formulation. It was also necessary to choose between a research strateqy
which would maximize the number of samples to be investigated or one which
would maximize the number of pollen observations made per productive sarple.
The former strategy would provide opportunity to investigate a wider variety
of problems. The latter would provide a more credible basis for statistical
analysis and would be required if multivariate statistical operations were
necessary. In addition, it was necessary to choose amongst problems important
to the prehistory of kohokam culture as a general phenomenon of the Salt and
Gila River Basins, problems important to the prehistory of Hohokam culture
as expressed at the site of Los Hornos, and problems important to prehistory
which dealt with the methodological significance of archaeological pollen ana-
lysis.

The research strateqy adopted was constructed in a series of phases:



sample collection, sample selection, and analysis. The activities performed
in each phase were designed to be related to the situation confronted, rather
thaﬁ:gn abstract standard, to provide as much flexibility as possible within
pre-established logistical constraimts. In retrospect, the successes of the
strategy devolve from its explicitness of objective and its flexibility. It's
failures devolve from inaccurate assessments of the situation actually confronted.
The sample collection phase of the strategy recognized the value of re-
covering ndany nore sedirent samples as excavation proceeded than could possibly
be analyzed in this project. Broadly speakina, prior study of Hohokam sites
indicated that the excavators were likely to observe only three sedimento-
logical units {calichified colluvium, undifferentiated colluvium and plow-
disturbed colluvium), cultural features of relatively small size and a variaty
of functions (pits, graves, cremation, middens), sub-monumental constructions
(barrow pits, hornos, trash mounds, houses) and, possibly, nonumental construc-
tions (pueblos, canals, platform meunds, ball courts). Sample collection would
emphasize recovery of sedinents of different proveniences that were 1ikely to
contain dissimilar pollen spectra as a function of temporal, cultural or spa-
tial vartance. The most intensively sampled deposits would be those for Which
the nost elaborate and thorough field records would be available: the deposits
of cultural features. A secondary emphasis was placed on samplina deposits from
single proveniences that offered prospect of providirg a controlied temporal
sequence of pollen spectra variation. Traditionally, pollen profiles are
collected from stratigraphic sections for this purpose. The field situation
at Los Hornos exposed nany such sections but offered few opportunities for
collection of profiles in which the terporal order of the samples could be
ind®endently controlled. Samples collected from the stratigraphically

superimposed units of trash-filled pits and hornos, which could be independent-



i: ly controlled by both superposition and associated temporally diagnostic cera-
mic types and styles, were therefore collected more freguently than profile sec-
tions. This phase of the research strateqgy was implenented by the principle

investigator through instruction of the crew supervisors and excavators. Cer-

tainly, some sanple collection opportunities . ignored and obviated

by inexperience would not hava occurred if an experienced palynologist had
contin u.ws]‘f " ) X

been available during excavation. Eut samples were collected, in

addition to the sediment samples that had_been collected during earlier studies
at Los Hormos (Francisond faxlam 193 )lmje'r prfg-)W knowledge, los Hornos is the
most intensively sampled Hohokam site ever excavated.

The second phase of the research strateqy was initiated after the bulk of
excavation had been completed. A listing of the samples then available was pre-
pared, organized by the presumed cultural or sedimentological character of
provenience (e.g. house floor deposits, tragsh-filled pit stratum, horno fill stra-
tum). Review of the kinds of samples by myself and the principle investigator Ted
to recognition of four potentially resolvable research problems they might address,
and the priority each problem should be accorded in relation to its importance in
prehistory.

Those sampies that could be used to address the problem of temporally
ordered climatic or ecological chance were given highest research priority. Pro-
file sample series that had been recovered from the natural infill of a large
barrow pit andf?zz ball court were selected for this purpose.

Samples which could address the question of the relationship between palynb-
logical znd macrofossil totanical evidence of plant resource utilization at Los
Hornos were g{ven second research priority. A group of pollen samples collected

in direct association with flotation sam

a greup of pollen samples directly associated with flotation samples of strata of



C: trash~filled pits.

Samples that could provide information on the patterns of relationship between
pollen record and features of distinctive function were given third priority. A
group of samples from the floors of architectural features and the basal strata of
trash filled pits were selected for comparison with the pollen records of the horno
strata for this purpose.

An additional suite of samples of trash strata was selected to address the
Towest priority concern: what, if any, cultural or biological inferences might
be evidenced by patterns of palynaloaical records occurring in the most abundant
(and most thoroughly sampled) form of cultural deposit at Los Hornos.

The problem focus qiven the lowest priority was that which mnost strictly was
sionificant to our comprehension of the prehistory of the Los Hornos site, while
the successively higher priority probiems were those successively nsre relevant to
significant comprehension of the prehistory of the Hohokam and other ancient
residents of the Sonoran Desert region. The highest pricrity research problem also
attains significance because one of the more hotly debated questions of paleo-
climatic study is the potential of site context pollen records to provide relativ

Schoen wetter and Ba helder m““’)
or absolute dates to associated artifactual assembleges. Smith (19%41h?nd Schoen-
wetter (1977, 1979a) have arqued that pollen sequences can be established for
Salt and Gila River Basin archaeoloadical context deposits, and the resulting rela-
tive chronologies can provide absolute temporal control throuah correlation with the
Colorado Plateau Pollen Chronology (Schoenwetter 1970). ®erher (1976, 1977) ard
Gish (1979b) have argued just as forcefully that the apparent pollen sequences are
not temporally, but behaviorally, controlled,

One effect of a selection of this broad a range of problems for investigation
was that it offered potential to produce a data base applicable to the resolution
of other research problems than had been originally defined. Tnis struck us as

consistent with the philosophy and purpose underlying mitigation studies. Even
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Even if that potential turned out not to be realizable, the prospect that it might

influenced our decision to risk dealina with several probiems superficially
rather than one problem in greater detail. It will also be noted that the research
problems which dea? with feature functions are approachable through other forms of
study than pollen analysis. In those cases, pollen study would provide one of a
number of independent bases for ultimate interpretation.

The analytic phase of the research strategy was staged to allow opportunity
to assess the potential of the pollen record to address the problems within the
constraints imposed, and also allow us to roodify or re-evaluate the problems
themselves if this seemed judicious. In the first stage of analysis, 20 of the
40 highest priority polien extractf were given cursory microscopic examina-
tion to determine if an adequate number contained sufficient pollen for aralysis.
Since they did, the next step of work was the extraction of pollen from the group
of 40 second priority samples.

The next work stage involved microscopic examination, with attendent identi-
fication and tabulation, of the pollen to be found on a 20% sample of the rows
of the cover slip of a preparation of each of the 80 priority pollen extracts. The
work effort expended on each samplie was timed, and the results obtained from samples
of similar and dissimilar spatial and stratigraphic positions were compared by
simple statistical tests. This allowed us to establish projections of (a) the
amount of time which would be required to complete the identification and tabulation
procedure to any specificable standard for any given sample; (b} the probable
range and variety of patterns of palynological information identifiable from simple
inspectior, and statistical tests; and (c)} the number of pollen records that could
be generated within the time constraints set upon laboratory

These projections justified the acceptance of certain counting and identifi-

cation standards on logistical grounds. They also justified continuing into a



{:: subsequent work stage in which fresh preparaztions of all samples evidencing a
sufficient number of pollen grains vere examined until a particular nunerical
standard was reached.

The pollen extraction procedure employed by this laboratory (Schoenwetter 1979b)
is the sane as that Gish has employed at other Hehokam sites (Gish 1978a, 197%a)
and Rankin has employed at Sonoran Cesert sites in northern Mexico (Rankin 1980).
It is not distinct in any major way from the procedures employed successfully by
Smith (1972), Da Costa (1976) or Borher (1970, 1977), as a1l are based upon the
procedure established by Mehringer (1967). The identification ~ classification
scheme utilized follows standards set in a variety of earlier works (Hartin
1963, Hevly et al 196§, Gish 1975, Schoenwetter and Doerschlag 1971, Schoenwetter 1977).
The singular exception is adoption of the more botanically appraopriate epithet
"Chenopodinneae" for the pollen taxon which is more commonly called "Cheno-am",
"Chenopodiaceae," or "chenopod™. For logistical reasons, we adopted a system of
observing either 100 or 200 pollen grains in order to establish a pollen sum for
percentage and ratio calculations. The decision to observe 100 instead of 200
grains was made in cases where the latter demanded a significantly larger number
of hours of microscopy than the projected mean time for the average sanple. Our
proiections of the character of palynological data patterns suggested they would
be better indicated by statistical tests performed independently on pollen fre-
quencies and pollen ratios. We therefore followed the lead of certain viorkers

ol Tdhelder  Sthomwetier

(Schoenwetten~1910;a1977, 1679a; Rankin 1877, 1980; Smith I!%Q), rather than others
(Gish 1978a, 1978b, 1979a; Hi1l and Hevly 1968; Lytle-lebb

in establishing a polien sun which excludes cultivar (Zea, Cucurbita) and insect

pollinated taxa (Sphaeralcea, Hyctaginaceae, Cylindropuntia) occurring in abnormally
high frequencies or in an abnormally high number of samples.

Tabulations of the actual number ef each pollen type observed have been pro-



{:: vided (Appendix I) to allow recalcuylation of pollen statistics according to other

standards.

CONVENTIONS OF THE AMNALYSIS

In this report certain conventions of traditional pollen analysis are
retained, others are abljured, and some untraditional conventions are employed.
The report retains the traditional usage of scientific names for pollen types,
for example, despite recognition that commen names are more familiar to most
readers. On the other hand, the report displays the results of analysis in the
form of tables rather than the traditional diagrams. Both of these conventions
were adopted for the sake of precise reportage, with the intent of conveying the
maximum amount of inforiration possible to those who can use it in a professienal

manner. The—raader—whe=iswongyed-by-the—faet-thet-he-canmot—transtote—the—dbaxs

thds—repaet. Appreciation of the botanical and ecological phenomena expressed

by palynological data categories and data displays evolves throuch familiarization
and expertise, not from general and common knowledge. If the conventions used
here hinder naive judgment they will serve an intended function,

The principle data tables of the report present two kinds of non-taxonomic
palynelogical information: pollen freguency values and pollen ratie values. To
avoid misplaced concreteness, frequencies have been rounded to the nearest tenth
of one percent, and the ratios rounded to the nearest hundredth. Both the freqQuency
and the ratio values are calculated upon the pollen sum for that sample (H)

rather than upon the sum of total pollen observed. €iven a sum of 200 pollen
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grains, then, observation of two polien grains of Zea would result in a ratie value
of .01, but observation of a single Zea grain would result in the same tabular
value. Alternatively, given a sum of 225 polTen grains, observation of one Zea
grain would result in a tabular value of zero and observation of three such grains
would result in a tabular value of .07. The data displays produced by the caonven-
tions adopted tend, on the whole, to de-~emphasize the potential sianificance of
rare observations. 8ut this is only specifically true in those cases where M is
greater than 222,

One of the traditional conventions used in the report is use of the binomial
confidence interval to measure statistically significant similarities and differences.
Faegri and Iverson (1975: 187-190) ardue the effectiveness of this measure for
univariate analyses, and it is generally a sound way to first address the sort of
data base accumulated here. There is no doubt in my own mind that muTtivariate
analyses of the Los Hornmos pollen record would have proved more productive than
any univariate procedure. There literally was no opportunity to implement it in

the present situation, however.
THE TRASH DEPOSIT RECORD

Field diagnosis of a deposit as "trash" {a term often utilized interchange-
ably with the term "midden") is usually based on context, color, texture, artifact
density and the modal size of the artifactual materials it contains. Trash is
one of the normative categories archaeologists use in describing the types of ar-
tifactually rich deposits they encounter; others of this order are "fill1", "roof
faltl" and “floor contact" deposits. At Hohokam sites such as Los Hornos, trash
is normally recocgnized in one of three contexts: as infill deposits of aboriginal
excavations, as mounded deposits established on an oboriainal surface, or as sheet

deposits parallel to an apparent or presumed gboriginal surface. Deposits having
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{i the same character but observed in other contexts, such as the infill of archi-
tectural features, are usually provided with a modifier, e.a. "trash fill",

Trash is normally first recognized by its darker color - the result of a
higher concentration of powdered or crushed chzrcoal and organic decomposition
products. Many trash deposits have a decidedly different texture than surrounding
deposits; trash is usually more friable, coarser or ashy. Diagnosis of a
deposit as trash, however, normally rests most fully on its relatively high
artifact content per unit volume znd the tendency of the artifactual material
encountered to involve a high proportion of small fragment remains, often burnt,
showing indications of aboriginal breakage.

As 9ts name implies, this form of deposit is considered to represent materials
discarded in prehistoric times in fashions analogous to the disposal practices of
ethnographic cultures. Presumably, trash-filled pits represent the disposal of
waste materials resulting frem a potentially wide variety of domestic, manufac-
turing and other behavioral patterns. The stratigraphy of trash filled pits at
Los Hornos is in many cases physically variable, and thus divisible through field
observation into successive “natural” strata. Abbot and Lindauer (this volume)
argue the credibility of analytic mechanisws for determining stratiaraphically
superimposed behavioral units in trash-filled pit deposits, as well. These may
or may not be congruent with ostensible natural strata of deposition.

Given this situation, one anticipates that sediment samples of trash-filled
pits should represent a variety of spatially and behaviorally disjunct depo-
sitional episodes ranging over 2 series of temporal intervals. The pollen records
such samples contain could expectably vary as a reflection of the variety of
cultural activities responsible for the oeneration of disposed wastes; the varying
locations in which such activities were undertaken (presuming disposal was more

often localized than dispersed); variation throuah time in both the character of



12

{:i cultural activities and waste disposal patterns; variation in space and tire of
the numbers and distributions of ptants contributing polien to the record in
ways not directly influenced sy behavioral patterns; and the poterntial of different

polten types to be a‘gmlmuyp

reserved under varying geochemical and geophysical
conditions.

The pollen sampies from trash-filled pit features 218, 430A, 285, 75 and 99
(levels 12-14) were collected from segregate depositional episode units. 1In
four of the five pits these were the three Towernost sampled depositional strata.
In the case of Feature 75 the two Towermest strata are involved. The decision
to constrain sampie selection to lowermost strata was made in an attempt to pro-
vide maxiral comparability in the analysis. To control for variability in
the pollen record that might result from spatial factors affecting vegetation,
three of the pit features were selected from the northern portion of the area
of Los Hornos excavated in 1979 and twa were Selected from the southern area.

Three trash deposit sampies from Feature 16 were also studied, but they
have not been taken into consideration in this report since assessment of
field records . subsequent to the polTen stugy indicates that they
probably derive from mixed depositional episodes. Other trash deposit samples
which provided data are Tabelled Feature 99 level 7SE and level 7SW in Appendix I.
then these samples were selected for analysis it was thought they were repticate
samples of a younger depositional episode in Feature 99. Llater evaluation indi-
cates 7SE is more 1ikely to be a sheet trasnh deposit superimposed on Feature 99

and 7SW a trash deposit overlying a horno feature.

Intra-pit Variability

Considering the potential for variability in intra-pit pollen records
induced by distinctive behaviors responsible for the production and disposal of

trash, the data of Table I is surprisindly uniform. In any aiven pit, the pollen
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{:'frequency values are dominated--and to some degree mathematically constrained--
by high values for Chenopodinneze pollen. In none of the five pits, however,
do significant differences from the mean
The other three prominent taxa in the pollen frequency record--Asbrosieae,
Tubuliflorae and Gramineae--are nearly as nen-variant. There is no case in
which values for either Tubuliflorae or Gramineae pollen depart significantly
from the mean value for the pit as a whole. In one case Abrosieae values vary
significantly from the mean in one of the three samples. Given the overall
record, hodever, there seemns little reason to suspect this is a result of the
effect of patterned human behavior rather than chance.

Five pollen taxa {Zea, Cucurbita, Cylindropuntiz, Nyctaginaceae and

Sphaeralcea) were excluded from the polien sum for one of more of three reasons.

Two (Zea and Cucurbita) are probable cultigens in this context. One

(Cylindropimtia) is a significant ethnoaraphic food resource of the area

which is processed for human consumption in a fashion (Greenhouse 1979) Tikely
to result in the dispersal of quantities of its pollen in kitchen and latrine
waste. Four (Cylindropuntia, Cucurbita, Nyctaeinaceae, SEhaera1cea} are pro-
duced by zoophilous {generally insect-pollinated) plants. Since zoophilous
pollen is not well adapted to wind transport, these polien types would be
expected to be rare or sporadic in sediment samples under conditions unaffected
by human behavior or extraordinary ecological relationships. A pattern of
consistant occurrence of these collen types in archaeological deposits in the
Sonoran Desert region, however, occurs in marked contrast to a pattern ot their
inconsistent occurrence in surface sediment saiples. This is traditionally
interpreted (viz. Lytle 1971, Gish 1578a) as an effect of patterned human be-
havior on the pollen record of archaeological context samples, reflecting one or

more forms of human activity or cultura?l ecelogicat relationships. If patterned
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Qﬂ*human behavior 1is represented palynologically in these pollen counts, it is most
expectably represented by varjations in the ratio values of these taxa. At very
least, one would anticipate that variability in polien ratios would occur within
all pits as a result of distinctions in the wastes disposed of in different periods.
It is therefore intriguing to report that this expectation is not
fulfilled by the record. There is no case of a pit in which any set of values
for these taxa varies significantly from the mean values for the pit in any
patterned fashion. There are two cases (f.430A and ¥.99) in which one taxon
(Sphaeralcea and Cylindropuntia, respectively) yields a value significantly
different from the mean values for the pit in one sample. It is difficult to in-
terpret these results as other than the effect of chance when the overall record
is considered, however, since the expectation is that variance in human activity
referent to any of these taxa would result in much more variability than is expressed.
One explanation for the lack of expected results lies in the character of
the test employed to identify statistically significant variability in the data.
The confidence interval test is recognized as highly appropriate for pollen fre-
quency and pollen ratio evaluation by both pollen analysts (Faegri and Iverson 1975)
and statisticians {Mosimann 1965). But this is in part due to the fact that the
test regquires no assumptions regarding characteristic patterns of pollen dispersal,
production or preservation. It is thus a conservative test, capable of documenting
the occurrence of variation only in situations where arguments concerning the
reievance of the ®iology of pollination and the geophysics of pollen preservation
are dismissed a priori. Pollen analysts normally prefer this conservative test
because empirical evidence pertinent to the biological and geophysical issues is
limited and subject to varying interpretation. Thus where the confidence interval
test documents variance in the record which is unlikely to be an effect of chance,

interpretation of the variability is thought to be on firm ground, Here, however,



Feature Level Cgﬁnn%)gd- Ambres-  Typudi- . 2ea Nyctag. N
218 17 4 1 115
18 3 1 223
19 123
485 21 1 225
22 107
23 1 215
430A 13 211
14 3 207
15 4 1 225
99
12 6 1 1 3 255
13 il 2 3 236
14 S 1 2 126
75 22 7 1 216
23 S 1 2 236

Table II. Observed pollen aggregates of
trash-filled pit Sesples.
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the conservative character of the test may be misapplied, since there is every
reason to suspect that ratios for these taxa may be particularly influenced by
human activities affecting pollen dispersal and preservation.

Gish (1979a) has argued that, in samples of archaeological context, data
exists which specifically addresses the question of human influences on pollen
dispersal. Anemophilous {wind-pollinated) taxa are adapted to maximize the chances
of cross-pollination by dispersai of individual pollen grains. Gish argues that
the occurrence of aggregates of pollen grains of such taxa in an archaeological
sample should be recognized as the result of one of two responses by plants to
the occupation of the area by human beings. On the one hand, the oc¢currence of
pollen aggregates may reflect the artificial establishment of a habitat to which
such taxa are so well adapted that extraordinary quantities of their Pollen is
locally produced. On the other hand, it may reflect human behaviors {e.g. seed
collection or processing) which would affect the dispersal of such pollen. Both
phenomena, of course, ¢ould act interactively to effect such a result at any given
tine. Pollen aggregates (defined in this study as clumps of 4 or more grains of
the same taxon) observed during the course of the pollen counts were recorded and
are tabulated on Table II. Since these data apparently directly address the issue
of the influence of human behavior, use of the confidence interval test to assess
variation from the mean freguency value of a taxon seems appropriate and its con-
servative character seems useful. When the test is applied, however, intra-pit
variability is not evidenced.

QOverall, three potential palynological indices of intra-pit variability induced
by human behavior were assessed: pollen frequencies, pollen ratios and number of
pollen aggregates. Though we began with the expectation that such variability
would be the rule, and significant variability was identified in bath pollen

freguency and pollen ratio values, the data do not provide clear support fer the
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(:Thypothesis that human behavior significantly affected the pollen records of trash-
filled pit deposits at Los Hormos. ATl the variability observed could be an effect
of chance upon a norinally distributed population of pollen grains. Part of the
problem of lack of correspondence between expected and achieved results could be
a function of the small numbers of samples per pit and the small numbers of cases
which could be studied, This can only be resolved by further research, but a
statistically conclusive study would require a large number of samples from each
pit and would not rule out the effects of chance unless a statisticaliy large
number of such pits were examined, (he opportunities for polien sampling provided
by the field situation at Los Hornos would not allow such an investigation to
be made. In any case, it would seem more cost-effective to address the issue
through multivariate analysis of the existing data, supplemented by 3-5 sample
records from another 10-20 such pits. Multivariate analyses of variance are more .
1ikely to prove productive in confirming or disconfirming the hypothsis in question
because they would limit the mathematical constraint imposed by the preponderence
of Chenopodinneae pollen in the record. This constraint could also be limited
through larger pollen counts per sample (on the order of 10000 observed grains),

but it seems a more expensive an inefficient procedure.

Inter-Pit Variability

The simplest way inter-pit variability can be assessed through the statistical
test employed here is by comparison of the mean pollen record values of any given
pit against the mean values for the population of pits. Since the test is conser-
vative, statistically identifiable variability is 1ikely to be meaningful. Because
the number of pollen observations from any one of the pits is large (K 400}, the
statistical adequacy of the camparisons is mot an issue, However, the number of

pits analyzed is small; at best, the data ef one pit can only be compared against
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(:;tne data of four others. If the population of five pits is divided into sub-
populations, comparisons may be niade between the grouped data of two pits against
the grouped data of only one, two or three others. There is, therefore, a statis-
tically real prospect that the comparison made does not in fact characterize the
situation for the true populations compared.

For example, three of the sampled trash-filled pits 'were from the northern
part of the site and two were from the southern. The northern pits yielded 1,323
pollen observations and the soulthern yielded 1,127 pollen observations. Given
data bases of this size, statistically significant contrasts in the freguency
vatues for a given pollen taxon are not likely to be an effect of chance. ({thether
or not the two samples available for the northern population adequately charac-
terize that population, however, is not known. They might do so, but it would be
far preferable to have thirty or more such samples to engender confidence that the
total range of variability in the population of pollen frequency values from the
northerly pits is expressed in the data base. Thus the inferences regarding
patterns of inter-pit variability in pollen record that can be presentiy drawn
must be recognized as inconclusive. lhey must be based upon the assumption that
the number of samples available to represent a population adequately characterizes
the poputation from which they are drawn.

This assumption is not statistically justified, but a statistically adequate
number of pollen samples of any particuiar population is rarely available. In 3
lacustrine pollen profile, for example, the number of samples representing a given
pollen zone will usually be small, and such zones are otten identified on the basis
of two or three samples. The operant assumption is that the number of observations
is sufficiently large that the statistical error imposed by small sample numbers
does not affect the establishment of inferences. The theory of pollen analysis

accorwdates this assumption, since it is based on the proposition that the pollen
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of any given sample is likely to se a random selection of pollen grains drawn
from a massive population of pollen rain.

The mean pollen frequency values and mean pollen ratio values for the popu-
lation of trash filled pit samples and for individual pits are presented in
Tabie IIIA. Mean values which are not significantly greater than 0.0 percent
have beén excluded.

Significaht variance from the population mean is evident for the Chenopodinneae
frequency value in Feature 75, and the Tubuliflorae value in Features 430A and
75. The variance in Tybuliflorae value in Feature 75, however, is probably
a function of reduced constraint consequent upon the lower Chenopodiineae value
and thus irrelevant to interpretation. Though the variations observed are sta-
tistically real, they could be a result of chance. Significant variation from
the mean population pollen ratio values is evident for Sphaeralcea in Feature 214,
Cylindropuntia in Feature 99 and for Myctaginaceae in Features 99 and 75, Though
the first two could be an effect of chance, the third is less likely to be since
the variance is not only replicated but in the same (positive) direction.

When the mean values of the northerly features (218, 99 and 75) are contrasted
against those of the southerly features (430A and 485) a slightly different picture
emerges (Table IIIB). The significant differences in Tubuliflorae freguency, and
in Cylndropuntia, Nyctaginaceae and Sphaeralcea ratios are uniformly higher in the
northerly features. The increased Tubuliflorae frequency value, however, seems
likely to be a function of the release of constraint in the samples of feature 75
occasioned by a reduced Chenopodinneae frequency value.

When the mean values for different time horizons are contrasted (Table I1IC),
the only significant variance in frequency values which is observed {(low mean
Tubuliflorae value for early Sedentary) may be an effect of chance. 7Two of the

three significant differences which occur in the ratio values {Cylindropuntia and
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_ Nyctaginaceae) are referent the Colonial Period; the tnird (Sphaeralcea] is
 referent to the Sedentary period.

Pollen aggregate numbers for Chenopodinneae and Nyctaginaceae are signi-
ficantly greater than the population means (4.2 and 0.7., respectively) in
features 99 and 75 (Table II). Since both of these features come from the same
area and the same time period, significantly positive Chenopodinneae and Nyc-
taginaceae aggregate values are thus evidenced for the northerly and the Colonial
Period features,

A different index of inter-pit variation, which also can be controlled
spatially and temporaily, is the constancy of occurrence (ubiquity) of pollen
types which are found in frequencies or ratios not significantly larger than
0.0. An example in this data set (Table I) is the ubiquity of Yucca pollen,
which is observed in 50% of the Sedentary Period samples, 108% of the early
Sedentary Period samples and none of the Colonial Period samples. Significant

variability in ubiquity values can be recognized for Quercus, Yucca, Onagraceae

and Cucurbita pollen. The ubiquity value for Cucurbita pollen is patterned
spatially with positive values in the northern district. Significantly positive
ubiquity values for the other pollen types are patterned temporally. Quercus

and Onagraceae pollen are both more ubiquitous in Colonial Period trash and Yucca
pollen is nore ubiquitous in Sedentary Period trash.

Statistically significant inter-pit variation from the population mean
which is not likely to be an effect of chance is thus observed in the Nyctag-
inaceae ratio, the number of Kyctaginaceae éggregates and the numter ef Chenopod-
inneae aggregates. This form of inter-pit variability is the type which is gwost
likely to reflect meaningful relationships, so it is of some moment that neither
pollen aggregates nor large numbers of zoophilous pollem types can be easily

explained as natural consequences of known processes of pollen production,
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(:'pollen dispersal or pollen preservation, The inference drawn is that the varia-
tions observed are consequences of the effect of behavioral practices upon the
pollen rain of the Los Hornas site.

Statistically significant inter-pit variation which is not [ikely to be
an effect of chance and is spatially ordered must be considered in light of
similar variations which may be temporally ordered, since both the natural and
the behavioral conditions which might account for such variability occur
in time as well as space. Also, similtaneous consideration of the available
evidence in spatial and temporal terws partly compensates for the small numbers
of samples in any given temporal or spatial category.

The only significant variability in inter-pit pollen records which seems
uniquely spatially ordered is that observed in the ubiquity value for Cucur-
bita pollen. For this data set, it seems that regular disposal of pollen of
this genus was limited to the northern portion of the site. Of equal interest,
perhaps, is that there is no uniquely spatially ordered significant variation
in the records of pollen types which might indicate habitat disturbance or the
more proximate occurrence of larger quantities of certain plant taxa. The in-
ference to be drawn from such negative evidence is that tne trash-filled pits
sampled vere not located relatively nearer or farther from particular kinds
of habitats and ecological niches. Decisions about what kinds of trash should
be disposed of in particular districts of the site, at least, seem to have been
1ittle influenced by the natural environment characteristics of those locations.

Significant variation unlikely to be due to chance which is uniquely

patterned temporally is evidenced in the ubiquity values for Yucca, Quercus and

Onagraceae pollen. Both Yucca and Quercus pollen records at the site are likely

to represent long distance transport, but the former derives from zoophilous

and the latter from anaencphilous pollen producers. Plants which yield pollen
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C:'referable to Yucca incluge Dasylirion and Nolina as well as Yucca. AIl are

ethnographically utilized as fider resources, or for raw materials for basketry,
and some species of Yucca yield edible fruit. It seems not unlikely that the
ubiquity of Yucca pollen in Sedentary Period records documents some processes
of resource extraction that occurred more consistantly at that time.

The curious thing about the probable long distance transport of Quercus
pollen is not that it seems to have occurred during the Colonial Period, but
that it is not evidenced to have occurred at all during the Sedentary Period.
Surface sample pollen records from Sonoran Desert Scrub locations almost invaria-
bly contain Quercus pollen, which irdicates that natural processes of pollen dis-
persal and preservation are not likely to account for its lack in these fossil
records. The lack of Quercus pollen in Sedentary Pericd records seems to ne
nmost 1ikely a function of the over-representation of one or more other polien
types, with consequent constraint. Given the context of deposition, it seems
probable that the over-representation involved is behaviorally induced. The
obvious candidate for the over-representated taxon is Chenopodineae pollen, since
it dominates the poilen record of the Sedentary Period samples to a somewhat
greater degree than those of the Colonial Period. The pollen aggregates data,
(which is theoretically the best index of local over-representation available),
however, indicates that Chenopodinneae pollen is more likely to be over-repre-
sented in the Colonial Period record. Thus the obvious candidate is not necessar-
ily the best one, and it seems 1ikely that a multivariate analysis of a larger
number of samples of each temporal period will be required to identify the
Sedentary Period pollen taxa which are over-represented.

The ubiquity value for Onagraceae pollen in the Colonial Period records
is significantly higher than the Sedentary Period records (3/5 vs. 2/9),

but may not be meaningful, Gish (1978a: 164) discusses the possibility that
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{:?Onagraceae pollen aggregates in trash filled pit deposits may reflect use
of the roots of certain species for food. The variation observed seems more
likely to be behaviorally than naturally induced, since Onagraceae pollen pro-
ducers are zoophilous. The issue here is whether the behavior involved is or
is not as temporally patterned as this data set indicates,

Significant inter-pit variation which may be spatially patterned, temporally
patterned or both spatially and temporally patterned is evidenced in the ratio
values for Sphaeralcea, Cylindropuntia and Nyctaginaceae, and aiso in the pollen
aggregate numbers of Chenopodinneae and Nyctaginaceae. All of these taxa are
potential food resource taxa, though the case for Nyctaginceae is admittedly
weak since it is not supported by regional ethnographic analogs {see orher
1977:27). 1t seems unlikely that there would be segregate explanations for the
variation which occurs in these taxa, or that their variation would be differen-
tially patterned in regard to both time and space. They seem to be likely to
refitect a single complex pattern of subsistance-related behaviors oriented towards
the utilization of wild food resources. Since the pollen aggregates variability
seems to relate to the Colonial Period record, my feeling is that there is some-
what 1more reason to infer that if such a complex behavior pattern existed at

all, it was more prevalent during the Colonial than the Sedentary occupations.

Summary

Both intra- and inter-pit variability in the pollen records of trash-
filled pit depesits was expected as a result of variation in the human activi-
ties which could affect the production and disposal of such sediments. From
an archaeological perspective, it would not have been surprising if each sample
or each pit produced a wholly distinctive pellen record. Nor would it have been
surprising if each sample or each pit had produced pollen records which were

strongly patterned in respect to spatial or temperal variad%les. These expecta-
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twons are not supported by the data, Three independent measures of intra-pit
variability and four independent measures of inter-pit variability document
the general conclusion that the pollen records of trash deposits at Los Hornos
are far more homegeneous than they are variabie.

Statistically significant intra-pit variation does exist in the pollen
record, but that observed can be accounted for as effects of chance. Statis-
tically significant variations occur more frequently when the pollen records of
different pits are compared, and most inter-pit variability cannot be easily
accounted for as effects of chance. In those cases, however, none is easily
explained as a function of natural processes of pollen production and disper-
saj, either. The best explanation of the observed variations is that they have
been effected by human behavior patterns oriented towards the utilization and
disposal of cultivated and wild plant resources.

The statistically signfficant variations evidenced in the inter-pit com-
parisons occurs in pollen ratios, numbers of pollen aggregates and pollen ubiquity
values. Most of the variation centers on five pollen taxa: Chenopodinneae,
Kyctaginaceae, Cylindropuntia, Sphaeralcea and Yucca. A1l are apparent food
resource taxa. The character and distributien of the variations observed for
these taxa may be explained as the result of more systematic disposal of food
waste products of Chenopodinneae, Nyctaginceae and Cylindropuntia pollen pro-
ducers during the Colontal Period, and more systematic disposal of food waste

products of Sphaeralcea and Yucca pollen producers during the suceeding Seden-

tary period.

Statistically significant variations in the ubiquity valuves for Cucur-

bita, Onagraceae and Quercus pollen also occur. The disposal of Cucurbita
pellen in the trash of trash filled pits seems to have been spatially controlled,
and 1imited to the northern portion of the szudied districts of Los Hornos.
Bisposal of Onagraceae pollen is more consistantly a feature of Colonial Period

records than of Sedentary Period records. The observed variability in the
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C:=ubiquity of Quercus pollen in trash deposits indicates that over-representation
of pollen of Tocal plants is greater during the Sedentary than the Colonial
Period. The apparent reduction in systematic disposal of food wastes of
Chenopodinneae, Mytaginaceae, Cylindropuntia, Sphaeralcea and Yucca in Seden-
tary contexts may similarly be an effect of local pollen over-representation
at that time. However, the nast accurate availatTe monitor of Tocal over-
representation (pollen aggregate numbers) indicates that the pollen taxon which
dominates the Sedentary Period record (Chenopodinneae)} is not solely responsi-
ble for this effect.

Pollen studies of trash deposits at other Hohokam sites have produced
results similar to those from Los Eornos. They have tended to reveal little
palynological variability and they have been dominated by high frequency values
for Chenopodinneae polien. One of the explanations which has been offered
(Lytle 1970 is that trash provides a substrate for plant growth and repro-
duction (and therefore poliination} to which Chenopodinneae polien producers
are particulary well adapted: Another explanation {Bohrer 1870) has been that
these characteristics of trash deposit records are case examples of a general
pattern of uniformity in pollen records found in Hohokam context sediment samples.
In 1ight of the Los Hornos data, both explanations seem facile. Given an
adeqQuate data base, statistically significant variability in the Bollen records
of trash can be identified which i{s not Tikely to be an effect of chance. Varia-
bility is not common, but 1t exists and it seems to be patterned. Further,
while 1t is true that the pollen record of such deposfts is heavily influenced
by Chenopodinneae pollen, the evidence from Los Hornos fs not consistant with
the inference that this occurs because Chenopodinneae pollen producers are
better adapted to the specialized habitats of trash substrates or archaeological
sites. If this were the case Chenopodinneae aggregate numbers should be of the

same orders of magnitude in all such samples or should be recovered in numbers
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{: proportional to the Chenopodinneae frequency values of individual samples or

populations of samples. That is not the situation observed.

MICROFQSSIL - MACROFOSSIL RELATIONSHIPS

The hornos for which the site is named yield quantities of charred vedetal
remains indicative of a variety of tehavioral patterns (Le Pere, this volume).
The pollen of such contexts could have been incorporated by either natural or
behavioral mechanisms, but if patterned relationships exist between the two
data sets it seens 1likely such patterns are effects of behavioral, not natural,
processes. To explore the matter, twenty pollen samples were selected from
depositional units which had already yielded macrofossil plant remains data.

In addition, a few of the trash pit samples and two samples collected from the
hearth fill of:bithouse feature were selected because they were directly associated
with flotation samples undergoing concurrent investigation.

This research design came unravelled at its seams when none of the 20 horno
sediment samples yielded sufficiert pollen for analysis. To compound this
difficulty, both of the hearth fill flotation samples and some of the trash
deposit flotation samples failed to yield adequate macrofossil data.

There is more at issue here, unfortunately, than a good plan Cone wrong.

It is evident that the failure of the horno deposit samples to yield an adequate
pollen record is not an effect of chance. Furtker, Gish (1978a) was able to
recover adequate pollen for analysis from horno deposits at another portion of
the same site utilizing the same cxtraction and counting procedures. One expia-
nation may lie in the fact the horno deposits selected for this study were pri-
marily composed of charred vegetal natter while those selected for Gish's
research vere "an ashy-gray color, with apparently silt to coarse sand and
gravel composition" (Gish 1978a:2). Pollen grains oxidize relatively easily,

so the pollen of cur samples may simply have been destroyed by the very burning

process which created ar abundance of charred vegetal material. 2ut this explana-
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C:jt1on may be facile. Pollen grains are resistant to heat 1n a non-oxidizing

atmosphere, and our knowledge of the prehistoric use of hornos is not adequate

to assess whether the charred material sampled resulted from an open or a srothered

burning process. Also, burning may have less to do with the character of the

results than other aspects of the depositional context. The sediments analyzed

by Gish may represent Tonger time intervals, and thus have provided more oppor-

tunity for incTusion of pollen per unit volure, than those analyzed in this study.
My point 15 that though it is not difficult to present an explanation

which will account for the relative Tack of pollen in any given sample or set

of samples, we have only minimal comprehension of tite processes of polien dis-

tribution and preservation based on experimentally controlled evidence. Thus,

a suite of alternative explanations is usually possible and the probability of

one is not necessarily greater than the others. Ve are not now prepared to say

with any confidence what samples of archeological context in any given site

are or are not 1ikely to yield pollen data. Nor can we predict that innovations

in procedures of extracting pollen from sediments will not allow effective ana-

1ysis of sediment samples previously assessed as inadequate (witness Woo$liey

1976). At this Jjuncture it remains injudicious for the archaeologist to abjure

sampling any particular type of deposit that offers potential (however apparently

small) for resolving identified problems of interest on the grounds that such

samples are not 1ikely to yield pollen data.

RELATIONSHIPS OF POLLEN RECORUS AND FEATURE FUNLTIUNS
In the original research design our concern was comparison of pollen records
from trash, horno and floor contexts. This plan was frustrated by the lack of
data from horno deposits, but can be compensated to some degree by the availa-
biTity of floor context samples representing features of two distinctive func-
tions and by the availability of pollen data frowm canal=-fill contexts from the

portion of the Los Hornos site investigated by large (Gish 1978a).
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Tne floor context samples selected for analysis were obtained from pitfiouses
(which are here presumed to have had domiciliary functions), and from the ball |

court feature. The function--or use, 1f we adopt Linton's (1936:404) nore pre-

1Y

cise terminology--ef Hohokam ball courts is unclear. Un the basis of morpho-
logical similarity to Mesoamerican ball courts, students nhave argued that tney
were used as playing fields, and this interpretation has been buttressed by the
recovery of crude nard rubber balls in the Hohokam region. They have also been
interpreted as dance plazas ors more generally, as locations used for public
displays or cerenonials of unspecified nature.

Canal-f i1l deposits are of a variety of types. Those of interast to this
study are sediments deposited during the period of canal use, in contrast to
those which may have in-filled the canal subsedquent to use or which are directly
assaciated with artifacts emdedded in canal deposits (e.g. metates, vessels)
that probably had specific functions.

In a strict sense, the deposits of trash-filled pits may be considered
irrelevant to tne problem at hand. Presumadly, the morphology and typologqy of
any given pit feature reflects its original function; the trash in-filling the
pit merely reflects a convenient re-utilization for waste disposal. The document-
able homogeneity of pollen records from such trash deposits, however, indicates
that as far as their pollen content s concerned tite re-utilization of pit
features is strongly and uniformly patterned. For purposes of this study, such
uniformity is considered relevant and significant to a comparative analysfs.

On anthropological grounds, one would anticipate that the functional
diversity represented by pits, canals, domiciliary structures and public struc-
tures would influence associlated pellen records in fairly clear and unambiguous
ways. This derives from recognition that distinctive patterns of man-plant inter-
action are likely to occur in such different social envirsnments, resulting in

the differential distribution and/or preservation of pollen types. @8oth the
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{:ﬁtneory of pollen analysis and the results of pollen studies undertaken at Hoho-

kam locations, however, suggest that such an expectation may be unrealistic.

Palynological theory is structured upon the recognition that spermataophytes
produce quantities of pollen of different orders of magnitude depending upon
whether the pollination mechanism is anemophilous or zoophilous. This factor is
the primary controlling variable on pollen dispersal and pollen preservation.
While man-plant interactions are not unlikxely to affect dispersal and preservation
of pollen in significant ways, the reflection of such affects in a pollen record
may be drowned by, or inseparable from, reflections of variations in pollen
production controlled by ecological or climatic factors affecting the adaptive
relationships of the entire local or regional population of spermatophyte plants.

The essence of difference between the positions of anthropology and paly-
nology is that the anthropologist views pollen rain as a potential dependent
variable varying in response to the independent variable of human behavior. The
palynologist views pollen rain as a dependgnt variable varying in response to
the totality of adaptive relationships among the organisms producing the pollen
and the environment in whicli they survive. Human behavior patterns may or may
not be a significant factor of that environment. 1In many cases it is apparent
that human behavior is a significant ecological parameter affectina the pollen
producers. However, there is no theoretical basis upon which to suugest any
specific form of adaptive response wWill be reflected in the preserved pollen
record. The response may exist in a form i1nseperable from those indicatina other
adaptive interactions, it may exist in a form which requires a particular
analytic procedure to separate it from other response functions, or it may not
be preserved at all because of tha depauperate character of the fossil record.

8ecause the totality of adaptive relationsnips existina among tne members
of a plant population and between that population and its environment is so

large (and so poorly comprehended in the vast majority of cases), pollen analysts
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(-rar€1y attempt to explain variation in pollen records unless the variations are

\h'very strongly patterned. Further, they concider most variations 1ikely to be
explained as responses of the plant population to factors (e.a. climatic condi-
tions) which affect its overall vitality and reproductive potential. Some
fossil pollen records seem clearly to document the powerful influence of human
technology upon the vitality and reproductive potential of plant populations,
normally as a consequence of Tland clearance (Iversoqsqg;Andrews 1966). But
man-plant interactions of this order of magnitude are not those of archaeolog-
ical concern when the probtem at issue is the relationship of pollen records
and feature functions. From the perspective of palynological theory, there is
Tittle prospect of resolution of matters of such minor ecosytemic moment.

The empirical results obtained from anatysis of pollen records of Hohokam
contexts also discourage the expectations archaeologists may generate on anthro-
pological grounds. Published studies began a decade ago {(8ohrer 1970), and

Taehelder
unpublished studies as well (e.q. Schoenwettea T9.18), have consistently reported
the occurrence of an essentially non-variant poTlen record from Hohokam sites
irrespective of the feature contexts sampled. The results of the trash-filled
pit deposit samples illustrated on Table I are vtolly typical. Further, a normal
characteristic of such results is that the patterns of palynological variation
existing in the record are as easily explained as an effect of chance as any
alternative, including plausible cultural ecoloaical reconstructions.

it should also be recognized that the fossil record does not provide
internal evidence which can detail the geographical extent of tne plant population
represented. Modern surface sediment pollen records {which may or may ﬁot be
adequate homolouges of those obtained from archaeo]qgica1 contexts), may be
interpreted distinctively on this issue. A1l investigators (Hevly, et al 1968,

Schoenwetter and Dorshlag 1977, Gish 197§, 1978b, Cress 1978) agree that

there is no evident correspondence hetween the character of the plant community
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{::existing at the sampling locus and the character of the pollen rain in the Sonoran
Desert. But they do not agree on what contrelling parameters effect observed
statistically significant variations. Schoenwetter and Dorshlag (1971) suggest
that very local, habitat-specific, effective moisture values control soine parti-
culars of the variation observed. Gish {1978b) disagrees, and arques that the
controlling variable is more 1ikely to be pollen production responses of the
ariemogamous flora of a territory extending well beyond the confines of the
sampled locus. Cross (1978) disagrees further, arguing that the depositional
context of the sample strongly affects the preservation potential of different
pollen taxa and introduces variability. In his view, geographically delimited
plant populations may not be represented in the pollen rains of Sonoran Desert
sediment sampies at all.

Given a lack of consensus or clear evidence regarding the meanina of statis-
tically significant variability in Seonoran Besert pollen records, and faced with
a situation in which the variability observed in the fossil record may be explained
as a result of chance, most investigators have interpreted the fossil records
of Hohokam contexts in conservative termms. They have tended to seek explana-
tions only for the mere strongly patterned aspects of the record, and related
tham to factors likely to significantiy affect pollen production by local plant
populations. In her more recent work, Gisia {e.q. 197%9a) has diverged from this
tendency in her willingness to argue cultural ecological significance of the
occurrence of pollen aggregates of cultivated and zoophilous taxa. Here too,
however, the argument is based upon the general patterns of biological adapta-
tion of the taxa involved, rather than assessment of the polien record as a
dependent variable fluctuating in response to human behavior. From the perspec-
tive of spermatophyte reproduction biology, dispersal of a pollen aggregate into
the atmosphere 1s an inefficient, energy wasteful, event; in a word, maladaptive.

When it occurs as a reqular condition of the fossil record, an explanation based
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upon other criteria than factors responsible for the reproductive success of the

pollen producer seems called for.

Intra-feature Variabidity

Bohrer (1966, 1968), Hill and Hevly (1968) and Lytle (1971) have assessed
intra-feature variability in archaeological context pollen records as a response
to human activities. In those cases, however, replicate samples of the same
provenience have either failed to yield sufficient polten for analysis or have
been unavailable. Rankin (1980, n.d. ) has analyzed pollen from different
sectors of the same house floor in two different parts of the Southwest. ¥hen
not directly associated with architectural features (e.g. pits, hearths) or
function-specific artifacts {metates, manos) she has observed homogeneity in
non-ethnobotanic poilen taxa but occasional significant variabi{lity in ethno-
botanic taxa. The latter are the sort which are displayed as ratios in this
study. Rankin's results are not suoported by the miore intensive research effort
undertaken by Lytle-Webb (1978:23), who compared replicate floor deposit pollen
records from nine houses at Ushkalish Puin. Through use of a Chi Square statis-
tic, Lytle-Webb tested the hypothesis that the polien records of two or nore
samples from a given house floor were members of the same population. Four of the
house floors failed the test. In those cases, however, it was non-ethnobotanic
taxa which introduced variance into the record, not ethnobotanic taxa.

There were three cases iniehich repiicate sampies of the sare pithouse floor
were selected at Los Hornos. (Features 1, 740 and 191), but only one samgle
from Features 140 and 191 yielded sufficient pollen for aralysis. In the case of
the ball court (Fea. 340) two of the three samples seleected were clearly from
the same floor context. Field records are ambiquous concernina the third sample
because the field situation was not as clear.

The pollen frequency records of the four floor context sarples from Feature 1

(Table I¥ A} are Quite non-variable. There $s also 1o significant intra-feature



Feature Spec. Chenopodinneae Tubuliflorae Zea N

140 1159 106

1 319 3 204

320 202

401 2 205

318 100

170 2025 1 201
G

191 ) 1 2 213

340 b 102

1 101

1 200

Canal 3 190

Canal Trench 4 160

3 187

1 180

Table V. Observed pollen aggregates
of the feature samples
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arfability in ethnobotanic pollen ratios and no significant variation occurs in
the nunbers of poilen grain aggregates (Table V). This result s exactly paralleled
in the two floor context samples from the ball court which were clearly from the
same context. (Table IV8) The other sample has a significantly increased Chenopod-
inneae frequency value and a significantly decreased frequency value for Ambrosieae
pollen. I believe these aberations are functions of misidentification of sample
context, That is, the third ball court floor sample is not from the same floor
as the others.

Significant intra-feature varfability is expressed in the pollen ratios data
of the canal in-fill deposits (Table IVC) but existing stratigraphic information
indicates this may be a temporal distinction, These canal fil11 samples were
selected as controls for comparison with pollen data recovered from sediments
directly assogi:ffkajth the surfaces of metates embedded in the canal deposits
{Gish 1978a). ‘saﬁmles 1 and 3 were collected at the sare depth as the metates
(77 cm below surface), while sample 4 was collected 10 cm above the other two. The
pollen ratio values for Nyctaginaceae and Sohaeralcea pollen in samples 1 and 3
are significantly different from the values for those taxa in sample 4, but not
s{gnificantly different from each other,

At Los Harnos, intra-feature variability in pollen records seems no better
evidenced for floor context or canal in-fill data than for trash~filled pit

context data. If anything, there is somewhat less evidence for the scrt of

Intra-feature variations others have reported and interpreted as responsed to

human behavior.

Inter-feature VYariability

Cross-feature comparison of the Los Hornos polien records allows assessment
A
of the results obtained from different house features (Table Ig) and also those

obtained from different kinds ¢f features (Table VI). Both comparisons document

s
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Cucurbita

Table VI, Population mean valves
for spectra of different features
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C::he occurrence of statistically significant variation in pollen frequencies,
pollen ratios, and pollen aggregate values.

Significant variations in the frequency values for Chenopodinneae and
Gramineae pollen occur in house 14-L and also evidence significant variation in
Tubuliflorae frequency vaiues. All the records with variant pollen frequency
values come from a different part of the site and were observed by a different
investigator (Gish 1978). They also may represent a different temporal horizon.
Given this situation, 1t is difficult to arque that the variability evidenced
has anything to do with feature function - pollen relationships.

Significant variation which is unlikely to be an effect of chance occurs
in a number of comparisons of pollen ratios. Positive departures from mean
population values for Zea and Cylindropuntia pollen occur in house feature 191,
and for Nyctaginaceae pollen in house feature 14-L, The canal in-fill deposits
contain significantly larger amounts of Sphaeralcea pollen than other kinds of
samples, and significantly more Hyctaginaceae pollen than occurs i1n trash pit or
ball court samples. The canal in-fill and ball court floor samples contain
significantly less Zea and Cylindrop¥ntia pollen than house floor and trash pit
samples. Trash-filled pit deposits contain significantly greater quantities of
Chenorodinneae and Nyctaginaceae aggregates than the samples from other kinds
of features.

Ratio value comparisons indicate that the nwst aberrant pollen records ceme
from ball court floors. This seems not so much a result of the specialized
function of this type of feature, however, as it is a result of the indications
that food resource utilization behavior was oriented fairly consistantly towards
all the other feature types. A close relationship between the food resource
utilization behavior occurring on house floors and that evidenced for trash pits

might be expected, since the trash could represent floor sweepinds and waste oro-
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ucts disposal from the houses. But a similarity between the food utiilization
activities of houses and canals is not expected.

Gish (1978a) has argued that this expectation may be biased by lack of
recognition that canals provide benefits beyond domestic and agricultural water.
Borher (1970) pointed out that canals constitued extensions of the riparian
habitat Desert Scrub ecological niche. gish netes;

Canal enbankinents provide beneficial habitats for many plant

species, including numbers of the Chenopodiaceae, Amaranthaceae,

Yalvaceae, Onagraceae, Nyctaginaceae, Cruciferae and Conpositae.

Prehistorically, many of these plant species were most 1ikely

exploited directly along canal situations {(Gish 1978a:15}
Gish's reasoning serves well to explain the higher ratio values of Hyctaginaceae
and Sphderaleca pollen in the canal deposits and ailso the basic similarity between
canal, floor and trash deposits as regards the pollen ratios of food resource -
plants. A behavioral interpretation of the distribution of these values s that
canal deposits reflect the location where the plants were processed for use, the
house f1oors:;ﬁzfgocations where the resource product was used, and the trash
deposit;:%;2'1ocations where waste naterijals resulting from use were discarded.

Significantly higher pollen ratio values for Zea and Cylindropuntia pollen
occur in domiciliary contexts than tke other contexts., and the ubiquity vaiue for
Cucurbita pollen is significantly greater for trash contexts than any of the
others. Cylindropuntia and Cucurbita are zq:ophilous taxa. Zea 1s anerophilous,
but surface sediment pollen records collected from maize fields {Berlin et a)
1977, Fish 1971) and the foliage of maize plants (Bohrer 1972) demonstrate that
Zea pollen is not widely dispersed from the parent producer. Zea, then, is an
anemophilous taxon which has evolved a pollination nechanism acting to the same

effect as that employed by zoophilous taxa.

If Zea, Cucurbita and Cylindrouuntia are considered as zoophilous taxa, the

variant distributions of their pollen in these records may be explafned as func-

tions of huaran activity patterns differentiated by distinctive activity toci. A1l
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(—~three are recognized as food resources which may be stored for subsequent consump-
hrtion. But, judging bg ethnographic analogs, those portions of the plants which
are st@red have different probabilities of resulting in the distribution of
unusually high pollen values in sediment samples. Ethnographically, Cylindropun-
tia is stored in the form of roasted flower Buds. Zea is stripped of its husk,
and sometimes shelled, for storage. Cucurbita flowers are eaten raw or cooked,
but the stored portion is the dried mature fruit. Pollen would be expected to
remafn within the régted buds of Cylindropuntia in large quantities when stored,
Lut not expected to adhere to the dried rind of stored Cucurbita or to maize cobs
and kerrels. Cucurbita pollen would be expected to be recovered in large quan-
tities only as a result of flower consumption, and then only in those portions
of the occupation area where quantities of Cucurbita flowers were processed for
cooking simultaneously. Low, but consistent, values for Cucurbita pollen might
be expected where cooking or latrine waste disposal occurred if flower consumption
was a customary pattern of behavior. Cooking waste would not expectably contain
Jarge quantities of Zea pollen, since the material cooked is flour ground from
the seed and the pollen cTings to the husk. The area in which corn husks were
disposed of would expectably contain quantities of Zea pollen, but dried husk
material nay have been too valuable as a tinder source to be simply thrown away.
Ethrographically, stored roasted cholla buds are ground to coarse flour before
addition to stews and meats {Greent.ouse 1979)}. Large cuantities of Cylindropun-
tia pollen would expectably occur in the areas where food was prepared as vell
as tn areas of cooking waste and latrine waste dispcsal.
The observed distribution of variant quantities of the pollen of these thriree
taxa is consistent with the interpretation that two pf the five domiciliary struc-
tures studied were locations where corn husks or foliage were stored (F.191 and

F.14-L), while the other three houses did not serve such a function. Jwéeeestingly
these--two-structures date ts the-Getentat—Period vesupation of Los-Herres;white-the
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(i?3ther&—da:aumeaeﬂfceen%$y. The distribution of Cucurbita pollen in trash deposits
suggests a latrine function for such features. The occasional occurrence of high,
but not statistically significant, ratio values for Zea and Cylindropuntia pollen
1n trash deposits samples reinforces this reconstruction and 1s not consistent with
an interpretation of the trash in trash-filled pits as cooking waste.

Though argurent from negative data is normally abjured in behavioral reconstruc-
tion, certain negative patterns in these data offer hypotheses testable with other
research designs. Perhaps the nost striking is the lack of correspondence in the
pollen aggregate data when comparisons are drawn between the trash records and those
of other features. The frequency of Chenopodinneae pollen aggregates in trash sam-
ples is consistent with the interpretation that huran activities in the site environs
created a habitat to which Chenopodinneae pollen producers were extraordinarily well
adapted. But if that interpretation applies to the site as a whole rather than the
inmediate énvironment of the trash pit features thewselves {or the iimediate environ-
ment of the source of the trash if one assumes it is redeposited), the saiie pattern
should occur 1n pollen records of other types of features as well. This is not the
case. Further, if seeds of Chenopodinneae taxa were harvested for food and stored
for later consumption in pithouses, one would expect to observei%ignificant]y large
number of Chenopodinneae pollen aggregates in these locales. This also is not the
case. The pattern expressed by the Chenopodinneae pollen aggregate data, in fact,
compares favorably only to that expressed by the potlen ubiquity values for Cucur-
bita pollen. This suggests that the distribution of Chenopodinneae aggregates is a
reasure of the latrine function of trash-filled pits rather than a reflecticn of
habitat nwdification. During the Colonial Period, domiciliary storage of maize husks
and cholia buds seems 1indicated but storage of chenopod and ariaranth seeds seems
contra-indicated. During later horizons of occupation, the record appears to support
the interpretation that domiciliary structures viere not used as storage locations for

any foodstuffs.
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Another interesting pattern is the lack of any significant pollen ratio or
pollen aggregate variances from statistical zero in the records of ball court floor
satples. One interpretation of this result is that the presumed specialized function
of the ball court feature is palynolagically reflected in this fashion. However,
such an interpretation would not account for the fact that the records from osten-
sibly contemporary pithouse floors show the same lack of variances. 1t seems more
reasonable to suggest that the distinctive functions of these different sorts of
features are simply not reflected in pollen records of 100 and 200-grain magnitude
1n fashions amenable to univariate analysis.

Two patterns of inter-feature variation occur in the ubiquity data when fre-
quency values are considered. Both may result from the effects of chance upon
sampling, but one pattern is stronger than the other. The stronger pattern js the
possibly significant constancy of occurrence of Larrea pollen in the canal in-fill
~ecords. Since Larrea is a zoophilous taxon, and its occurrence is expectably
erratic, it's reasonably constant occurrence in this context may relate to the func-
tfon of tke canals in providing an improved habitat for creosote reproduction.

The veaker pattern is the more ubiquitious occurrence of Ephedra polien in pithouse
floor samples than other samples. Ephedra is an anemophilous taxon which would be
expected to occur with the same constancy in samples ot any provenience category.
Since 1t does not, its ubfquity in pithouse floor contexts suggest a possible lo-

calized use. It might have been a construction material for roofed structures.

Summary

Certain patterns of variation in the pollen record suggest reconstructions
of feature-specific behavior patterns related to man-plant interactions. Canal
embanikents, for example, can be argued to represent locations where resource
sxtraction-and-processing activities were undertaken directed towards local concen-

tratfors of plants producing Nyctaginaceae and Schaeralcea pollen. The trash of
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{::trash-filled pits yields a pollen record most adeGuately interpreted as reflecting
a latrine function, though other uses of pit features may be evident in fashions
not reflected in univariate pollen analyses. The pollen record of presured domicile
floors may be interpreted as reflecting storage of both wild (Cylindropuntia) and

a ;:“Lilﬁt:\;ted (Zea) resources in the Colonial Period, but relinquishing that function

, durtng later horizons of occupation. Though Nyctaginaceae and Sphaeralcea seem to
have been collected and processed for use in the same areas of Los Hornos, the
record suggests the extracted resources were utilized in different locations {Nyc-
taginaceae in domiciliary areas but Sphaeralcea elsewhere) and their waste products
were disposed of differently (Sphaeralcea in possible latrine waste but Myctaginaceae
elsewhere). Cucurbita flowers seem to have heen consumed, but not stored in houses
at any period of occupation. The same interpretation may apply to the seeds of chen-
opods and/or amaranths. The feature-specific character of significantly high num-

bers of Chenopodinneae pollen aggregates seems better explained in terms of latrine

waste disposal than habitat modification.

Such reconstructions are the sort anticipated to result from pollen studies
of feature context data according to anthropological theory. Caution should be
exercised in accepting them as deiionstrated, however, for two reasons. First,
these reconstructions are plausible interpretations of the record but not necessar-
ily the only plausible reconstructions that could be made. Second, the theory used
to {identify palynological records amenable to interpretation in tenns of human ac-
tivity requires assessment of normal and abnormal patterns of pollen production,
dispersal and preservation. Such patterns have nothing whatever to do with the
presuied use of the features samples.

The combined affect of these cautionary remarks is methodologically significant
for archaeologists concerned with the value of pollen records in reconstructing
patterned interactions between human populations and plant resources. The arch-

aeologist cannot make the general assurption that features of different function
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re Ilkely to yield pollen records of different sorts because they are locales of
distinctive man-plant interactions. As in the present case, the assumption may
prove warranted. But the particular situation will depend on the reproductive
biology of the taxa occurring in the pollen record. In many instances the repro-
ductive biology of the taxa observed may preclude analyses which can be Interpreted
in anthropological terms. QOf further relevance is our recognition that inter-
pretable patterns in pollen records only exist in the form of statistically signi-
ficant data variations. The procedures used to identify such variations. then.
and the biological knowledge which justifies the use of certain procedures and not

others, condition the use of palynoTogical infonnation in such reconstructions.
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POLLEN CHRONOLOSY

O

Theory and tlethodoloay

The most irportant problem this study wished to address was that of pollen
chronology. Pollen chronology construction is an exercise in biostratigraphy.
One independently establishes the relative temporal order of a series of pollen
records, seeks to 1dentify blological variation which corresponds tc the passage
of time, and evaluates the proposition that apparent temporaliy ordered variation
1s of stratigraphic value. The classic forms of biostratigraphic analysis are
paleontological, and the biological variation identivied is the seauential adao-
tive morphrological changes marine invertebrates undenvent as a resnonse to evo-
lutionary laws, There is a verv sianificant dif ference in scale hetyreen bio-
stratigraphic analysis of this classical sort and the znalyses w2 yould anoly to
pollen assembleges to discern redional or intra-site variations occurrin¢ on the
arder of decades or centuries. Yet the principle is identical: one seeks to
identify the adantive responses of biological populations which occur as a result
of the laws of evolutionary change. At the scale of paleontological studies;
adaptations are visible as morphological chamges. At the scale of archaeological
studies, they are visible as population changes occurring as a result of modifi-
cations of habitat.

While all modifications of habitat have temporal referents, all are not of
stratigraphic value. The construction of a trash round at an archaeological
site, for example, constitutes a c-anie in habitat. Th2 local ncnulation of
spermatoph¥te plants must adant to it or tecaome extinct. Nommally, those taxa
whose vitality and reproductive success is benefited in the changed habitat will
complete successfully against those taxa whose vitality is adversely affected by
the change. The resultant adaptation of the population is a modification in the
relative proportions of the taxa it incorporates. This adaptive change, however,

may not be clearly expressed fn the pollen rain of the affected flora’or it may
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C:We expressed at the mound Jocation but not expressed in the fossil records of
other parts of the site. In such cases the biological variations one can identify
and relaté to tenmporally ordered events have no stratigraphic value.

Pollen chronologies are traditionally developed on the evidence provided
by bog and laucustrine sediment cores, The relative stratigraphic positions of
samples removed from the cores establishes the temporal order of the poilen records
(often reinforced by associated radiocarbon dates). The fact that the depositional
context of the sampled sediments is geologically stable is significant, for it
lends credence to the assumption that variations which occur in the pollen record
over time reflect floristic responses to regional scale varilables affecting the
evolutionary trajectories of large vegetation populations {e.g. climatic change).
Variables of this order have a high prbbabi]ity of stratigraphic value: that is,
they are likely to allow correlation frem one location to another. 8ut as is
apparent from the example of the Jast paragraph, the principles of biostrati-
graphic analysis may apply to situations in which hwnran behavior precipitates the
existence of chronologicaliy ordered changes in the pollen seguence. The issue
1s not whether the biological variations identifiable in a serfes of temporally
ordered records are the result of human behavior, forces of nature or some combi-
natfon of the two. The issue 1s whether er not the ostensibly temporally ordered
varlation one can observe at one location can be correlated with the variation
observed at another. If it can, a pollen chronology can be established; if it
cannot, a pollen chronology cannot be established.

It should be noted that constructing a pollen chronology does not demand an
interpretation or assessment of the biological variations which are identified.
Recognition of a biological change (for example, a relative increase in the fre-
quency of Chenopodinneae polien) which can be correlated between two or more loca-
tions is sufficient for chrondlogy construction in and of 1tself. One does not

need to comprehend what conditions precipitated the change or what floristic.or



P

42

_climatic conditions it mry represent. Uninterpreted pollen chronologies are of

b

little general value, of course, and are not a normal objective of pollen analysis.
They may, however, be significant for intra-site temporal analysis in archaeological
situations. In a large site where logistical considerations demand 1imited testina,
for example, biostratigraphic correlation of provenience units through the medium
of a pollen chronology will provide intra-site relative datina which is at least
as secure as that one may obtain through comparisons of artifact types or seriation
procedures. Titis is true whether 'or not the bloloaical variations upon which the
chronology is based are interpreted or even fnterpretable.

The problems which adversely affect pollen chronoloqy constructions based
on archaeological context data are not praoblems of the application of method-
oloaical principles. They are logistical. The relative temporal order of the
samples used for constructing a pollen chronoloay must be known independently.
Stratigraphic positioning can be used for this purpose as can chronometric dates.
The direct association of artifact assembleges whose relative temporal positions
are known or estimable can also be used. Intra-site stratigraphic analysis, how-
ever, is.rarely accomplished in archaeology to the standards a geoloaist would
employ. The normnal routine ¥s to select a few exposures within the site (occasion-
ally only one exposure) and use them to characterize the intra-site stratigraphic
record. Tre relative temporal order of the pollen samples collected from the
exposures examined would be known in this situation, but the exact relative temporal
pesition of samples collected elsewhere are not assessable from their stratiaraphic
position. Samples of this latter group might be related to those of the ¢ormer
group by what Dean (1978) refers to as “bridging events.” If the samples recovered
from a particular stratum in the exposures were associated with a specific chrono-
meé}c date or the specific assembleqe of artifacts diagqnostic of a temPoral phase,
samples recovered elsewhere which are similarly associated can be considered as

having a similar absolute or relative antiguity, The difficulty with this approach
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_.1s that the samples required to construct a pollen chronotogy could not be identi-

“fied until all independent neans of dating their proveniences had already been
applied. In other words, the pollen analysis could not proceed until all artiféctual
and chronone?}c analyses had been completed.

The archaeologist may overcome this problem by the collection and analysis
of many pollen coluem sequences from a number of mapped (i.e. profiled) exposures.
However, each sample in a colunn has a unique temporal position as a result of its
stratigraphic relationship to the others. As such it yields a singie pollen record
representing a specific depositional interval. In a lake or boa, where one can
anticipate that natural variables of regional scale condition the nature of pollen
records, the results of a'single sample may be adequate to characterize the pollen
rain of a tine interval. But in an archaeological context, where one anticipates
that highly localized human behavior patterns may condition the nature of pollen
records, it is doubtful if the results of a few samples can be t;usted to adequately
characterize the pollen rain of a temporal iterval. One would prefer to consider
the results of a statistically adequate group of samples of any given tine interval
for this purpose. Thus 1t is not only necessary to collect and analyze many
pollen colunn sequences, One must also desian the collection strategy so that
it w111 be likely to provide numbers of pollen samples of the same stratigraphic
position{viz. Rehver and Adams l‘???).

From the perspective of practical archaeclogical work, pollen chronology con-
struction presents logistical difficulties of some maonitude. Large numbers of
sedinent samples must be collected during field operations, both as colum sequences
and fram potentially datable proveniences. Sawple collection i1s not difficult or
labor intensive, but management and curation difficulties increase dramatically
when the numbers of samples collected rise from scores to hundreds and thousands.
Jnce collection ceases, the decision must be made whether or not to undertake the

analysis of as few samples as possible for the purpose of ch&onology construction,
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The financial advantage of this strategy nwst be weiahed against the requirement of
;ndependent evidence of relative chronolooical position. The smaller the number
of pollen samples analyzed, the nore securely the relative temporal position

of each sample must be evaluable on independent grounds. HMHormally, this information
w11l not be available until the bulk of analysis of the site’s internal strati-
graphy and assessments of the temporal significance of the artifact inventories

of provenience units have been completed. To save noney, pollen chronology
construction should be one of the last analytic jobs performed. But this could
constitute false economy, since the character of a pollen chronologay may indicate
that methodological or theoretical problems exist in the ways the archaeological
analyses were accomplishied.

The alternative strategy . (proceeding with the analysis of relatively larqge
numbers of stratigraphically organized samples soon after sample collection has
1eased)creates different, but no less significant, logistical problems, It may
be a very costly strategy, depending on the Tevel of statistical adequacy esta-
blished for identification and delineation of the pollen chronology units. It
is also a risky strategy, since there is no guarantee that a statistically satis-
factory number of pollen counts of each unit of the chronology will be recovered.

Unjess unusual preparations are made in advance)
the normal way of resolving those logistical problems is one of conpromise. Some,
but not many, pollen samples are collected from stratioraphic exposures which,
as a matter of field judgement, offer unusual promise as bases for establishing
a pollen chronology. Most of the samples are collected from provenience units
on the assumption that they can ultimately be securely dated independently throuqh
bridging events. Some, but not many, samples are collected in direct association
with radiocarbon or archaeomagnetism samples amenable to chrononeé?c analysis. The

.ttenpt to construct a pollen chronology will then draw upon samples of all these

catzgeries to the numbers possible within fiscal and schedule constraints.
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Constructing a tos llornos Polien Chronotoqy

Two stratigraphic column pollen sequences representing exposures of deposi-
tional events unaffected by human behavior had been collected at Los Hornos. One
colurn of samples was collected at 5cm interwvals from the deposits which infilled
the ball court, Feature 340, ~ ' . This pollen series is potentially datable
to any one or more of several archaeological phase intervals subsequent to the last
use of the ball court in the Sedentary Period. imfortunately, the excavation stra-
teqy applied to the balf court f111 deposits precluded recovery of temporally
diagnostic pottery in direct association with the pollen samples, and indirect
associations of pottery and the polien samples are presently too 1imited to provide
adequate dates. Tne available information thus neither supports nor denies an
interpretation of the pollen sequence as of probable Classic Period aoe.

The other pollen sequence was recovered from banded si1t and sand deposits
infillina a large feature assessed as a borrow pit (Feature 22). The feature
appears to have been excavated throuch and below the caliche horizon of the Jocal
sedinentologicél sequence from a point stratigraphically related to house floors
and other indicators of the Classic Period. Ostensibly, then, the samples were
deposited during the Ciassic Period occupation. In any case, the pollen sequence
is capped by deposits containing pottery attributable to the Classic Perisd.

The Feature 340 sequence (Table ¥II) documents no significant variations
throuoh time in either pollen frequency or pollen ratio values with the excep-
tion of the ratio value for Nyctaoinaceae pollen in sample 2, which may be an
accident of sampling. Though the pollen freQuency and pollen ratio values are
similar to those representinag the upper floor of the ball court feature, which
1s thought to date from the Sedentary Period, ubiQujty values for Yucca and
Sarcobatus pollen are dissimilar.

Three of the ten samples of the Feature 340 sequence failed to yield
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ufficient pollen for analysis. As two of the three derive from the same
ten centimeter interval in the depositional sequence, it seems Tikely that
microstratigraphic distinctions in the depositional history of the infilling
process account for this anonwly. ©One pollen agaregate of Chenopodinneae pollen
occurred in samples 6 and 8 and one Anbrosieae aqqregate occurred in sample 9.
But there is no pattern of significant variation which may be interpreted in
terms of temporal ordering or related to other patterns in the agaoregates data.

Eight of the 10 pollen samples of the Feature 22 infill deposits (Table VIII)
were collected from silt lenses, while only 2 samples were znalyzed of the 14
collected from different sand lenses. As a rule of thumb, sandy deposits are
somewhat less 1ikely to contain extractable fossil pollen. Our decision to
1imit major investment in the study of the Feature 22 samples to the silt
lenses was Justified on those grounds. As it turned out, however, pollen recovery
was only slightly less feasible for sand than silt deposits and seems to relate
to temporal position rather thes depositional context.

The Feature 22 pollen sequence is divisible into two biostratigraphic zones
on the basis of pollen frequency values. The older zone is characterized by
signiticantly higher mean Chenopodinneae pollen frequency values in the deposits
below 105 ¢m depth, and coincident low mean Tubuliflorae pollen frequency values.
The younger zone is characterized by the reverse of this pattern in the samples
collected above 76 om depth. The sample collected at 92-36 cm depth is anainolous
in that it yfelds a Tubuliflorae pollen frequency value significantly larger than
those characterizing the younger zone. Biostratigraphic zones, however, cannot
legitimately be established on the basis of single pollen records because the
effect of chance cannot be eliminated from consideration in such cases. The two
defensible pollen zones of the sequence, then, are separated by a possible--but
not demonstrable--third zone,

Though there is no evidence whizh would indicate that the Feature 22 pollen
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ecords date to any other possible interval of time, none of them yield pollen

frequency data that can be correlated with other data available for the Classic
Period at Los Hornos. The value of the biological variability observed to con-
struction of a Los Hornos pollen chronology, then, seems to be nil,

There are, however, no pollen records from Los Hornos which are tndepen-
dently dated to the Soho phase of the Classic Period on the arounds of assoclated
ceramic types. One interpretation of the Feature 22 sequence 1s that the pollen
zones observed represent the pollen rain patterns of the Soho phase interval. HWhile
plausable, this interpretation is unwieldy because it requires adoption of the
inference that during part of the Soho Phase adaptive interactions of the local
flora were of a totally different nature than occurred in any of the preceeding
intervals. Another interpretation of the sequence is that the pollen frequency
values observed are strongly influenced by local overrepresentation of the
Tubuliflorae pollen producers. This interpretation would be consistent with the
Inference that the deposits represent not more than a few rapid, seasonally
constrained, depositional events.

The original conception controlling the selection of samples for pollen
chronology construction was that there was some prospect that the pollen records
of these two sequences could be correlated, since one was of post-Sedentary
Period age and the other was of the subsequent Classic Period. Presuming thai
1t would be possible to establish a "floating” pollen chronology relevant to the
post-Sedentary Period occupation of Los Hornos, it was thought that the pollen
records of the trash pits and features selected for study for other problem areas
might be related to the chronology on the basis of assoclated, temporally diag-
nostic, ceramics. Unfortunately, the original assumption proved unjustified.
There is no significant palynological variability at all 1n one of the polien
sequences, and that which occur™s in the other is not of stratigraphic value,

L
An attempt to construct a chronology from the polien records of trash-filled pits
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eggnd features which are controlled by associated temporally diagnostic ceramic
materials also failed.

Pollen records from trash pit features e, 29, 75, 218, 420A, and 485 are,
with three possible exceptions, derived from mixed deposits according to Abbot
and Lindauer's analysis (this volume). The pollen rain they contain cannot,
then, be assumed to represent a single interval of time. The exceptions are
the sample frem the basal deposit of F. 485 and the two lowermost pollen records
from F. 218. Associated pottery indicates that the F. 218 records are of the
Sacaton phase, but do not identify when the deposits were laid down during that
two hundred year interval. There is one Santa Cruz type decorated potsherd
directly associated with the pollen sample of F. 485. It is an inadequate basis
for dating.

Though a number of the pollen samples amalyzed were collected from micro-
stratified proveniences in architectural features from Los Hornos, the associated
ceramic materials rarely provide usuable dates. Features 140 and 1 are both
assigned to the Classic Period on the basis of the occurrence of Casa Grande R/B,
Salt Red or Gila Palychrome sherds in the fil1] or roof fall deposits. The only
direct association of temporally diagnostic pottery with the sediments sampled
for the pollen study, however, is one Gila Palychrome potsherd on the floor of
Feature 140. Again, one sherd is an inadequate basis for dating.

Features 8 and 170 are pithouse structures attributed to the transistion period
between the Sacaton and Soho phases. A late style Sacaton R/B vessel fragment
lay on the prepared surface sampiled for pollen at Feature 8. No temporally
diagnostic pottery was recovered in direct association with the stratified hearth
sediment samples of this feature which were analyzed. Salt Red, however, was
recovered from the pithouse fill. The floor sample from Feature 170 was indirect-
1y associated with Sacaton R/B vessels. No temporally diagnostic pottery was

recovered in assoclation with the stratified hearth samples of this feature, but
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Casa Grande R/B occurred in the pithouse fill.

The Feature 170 and Feature 8 pollen records are signiftcantly different
from each other i1n respect Chenopodinneae pollen. Both hearth fill pollen records
from Feature 170 contain significantly greater amounts of Chenopodinneae pollen
than the mean value of the population of pollen records which may be attributed
to the transition horizon, and the lower hearth fi11 and the floor pollen records
of Feature 8 contain significantly smaller amounts. Statistically significant
varfability 1s also observed in the frequency values for Tubuliflorae and Gramineae
pollen, though this is Tikely to be a function of reduced constraint. Statis-
tically significant variation is atso documentable for the Zea pollen ratio of

two samples from Feature 170, and the ubiquity values for Quercus, Yucca, Kalle-

stroemia, and Plantage in the Feature 8 records exceed those of the general popu-
lation of Los Hornos samples.

The character of independent temporal controls for this population of samples
precludes judgement on the question of whether or not the pollen record varia-
bility observed is time dependent. however. 1t is tempting to argue that absolute
terporal distinctions account for the pollen rain variation, and thus the two
hearth records from Feature 170 reference a time horizon relatively late in the
transition period, the floor sample from Feature 170 and the upper hearth sample
from Feature 8 reference a middle temporal horizon of the transition period, and
the basal hearth sample and prepared surface sample from Feature 8 reference an
older temporal horizon of the period. The relative stratigraphic relationship
of the samples from the hearths and those from the floors of these features,
however, {s not really known. It is reasonable to suggest that the pollen of
floor deposits {s relatively older than that of basal hearth deposits but this
cannot be dempnstrated independently. These data, then do not meet the necessary
requirements of pollen chronology construction.

Ball courts of the style recovered at Los Hornos are dated to the Sacaton

P —— D T T o S —— . —— et TP N iy -
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Phase at other sites. The few pieces of pottery found directly associated with
C‘l 4{loors et the

thg\ba]l court Jeers at Los Hornas, however, were not temporaliy diagnostic,
The only other feature sampled for pollen was Feature 191. The stratigraphtc
relationships of this pithouse to pithouse features 89 and 190 are complex but
neither thefr analysis nor the results of ceramic study achieve a phase temporal
diagnosis for the sampled deposfts. All that can be presently inferred is that
these pollen records are older than any others of unmixed strata from Los Hornos,
and date to the Colonial Period.

Clearly the independent temperal control available for the pollen records
of the trash pit fi11 deposits and the samples from features s inadequate to
satisfy the reguirements of pollen chronology construction. Had it been possible
to delay selection of the pollen samples to be analyzed until the ceramic studies
and the study of trash pit deposition were completed, the story might have been
different.
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(:j OVERVIEW

The Los Hornos study represents the most extensive, intensive and systematic
palynological effort yet undertaken in Hohokam archaeology. Certainly, Los Hornos
is the single most extensively sampled site (446 samples) and the single site
yielding the largest number of samples submitted for pollen extraction {108).

A respectable proportion of Los kornos pollen samples have produced analyzable
data {(72.2%), for comparison with a comparatively well examined modern (9 stu-
dies) and fossi] (18 studies) pollen record. The decision-making process which
Justified the procedures used in collecting, selecting and analyzing the samples
was explicit and closely related to a specified research strategy linked to the
demands of both professional standards and Federal law and regulation.

Yet the Los Hornos pollen study yielded more archaeological disappointments
than results. The two problem areas that were given highest research priority
were not resolved at all. The two conclusions which were most effectively demon-
strated by the study are {a) trash-filled pits at Los Hernos are likely to have
served latrine functions, and (b) pollen record variations can sometimes be
interpreted as indices of the differential use of associated architectural
features. The former is hardly earthshaking news. The latter has been demon-
strated previously a number of times. Clearly, the value of the Los Hornos
pollen study does not lie in what it has provided by way of discoveries about
the times and éuIture of Hohokam populations.

But that is not to say that the Los Hormos pollen study has failed to yield
information of importance to prehistory. Though it was designed to produce infor-
mation fmportant to our comprehension of the Hohokam, and did not, it did produce
information of methodological significance in archaeology. Interestingly, it is
assessment of the study's failures that have had positive resuits. If the work
had been more successful in its original intentions, its methodological lessons

would probably have been ignored.
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What, precisely, are those lessons? Fiwrst, and most important, is the lesson
learned from the failure of the data to prove infonration about temporally ordered
ecological or climatic changes:

1. Archaeological context deposits can produce the kinds of palynological
records open to biostratigraphic analysis and chronology construction. But
they may not do so in particular cases because

(a) logistical constraints or the character of the site precludes
recovery of adeguate independent temporal controls;

(b) anticipated correlations between data sets do not materialize (the
Los Hornos case);

(c) the localized effects of human behavior on pollen records drown.
mimic or modify the palynological responses of district vegetation to regional
ecological or climatic changes;

(d) the format of analysis is ineffective; or

(e) no adaptive vegetation change occurred during the time period for
which samples are availabTle. It should be noted that no one of these reasons
is inherently more probable than any other. Explaining the failure of a suite
of pollen records to produce a chronology, then, is not a matter of asserting that
one of the options is plausable. The alternatives should also be explained away.

Perhaps of equal significance is the lesson which can be Tearned through
evaluation of the relationship between the pollen record and the functionally
distinctive features of Los Hornos:

2. Anthropological expertise, particularly knowledge of the ethnobotanic
activities of human populations, is a poor basis for generating expectations
about the character of behaviorally-influenced pollen rains. It is unlikely
that the numbers and types of pollen preserved at a locus will depend in a direct
way on the human behavior undertaken specifically at that location. A pattern of

customary behavior performed at Joci of a particular type, however, or a pattern
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(:?of behavior affecting regional ecosystem relationships, may be discernable paly-
nologically. The judicious practice is to identify anomalies in the records of
particular kinds of archaeological context records on pajynological grounds. not
to seek their existence on anthropological grounds. Once identified, however,
anthropological argument is quite powerful in providing an explanation of the
anomaly phrased as a reconstruction of man-plant interaction.

Taken together, these lessons justify recognition of a more encompassing
methodological principle of some import in archaeology. It is neither new nor
surprising, but it is a principlie which has been more recognizable in areas
where archaeological concern overiaps the interests of other disciplines, such
as chronometric dating. Concisely stated, we are thus advised that simple and
straighﬁ:?oreward application of diverse scientific techniques and methods to
archaeological problem areas may be good science but poor archaeology. That is,
it may produce meaningfuily interpretable data of the sorts those techniques and
methods are designed to provide, without generating bodies of information that
significantly address archaeological research problems or allow us to discover
characteristics of the prehistoric human condition. We have been rather prone to
assume that any of the variety of forms of scientific data we can recover from
archaeological site contexts will prove of archaeological value, if an arch-
aeological research design has been employed in the recovery and analysis process.

At Los Hornos, that assumption proved unfounded.
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