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BACKGROUND

The eighteen sediment samples collected for pollen study at La
Planta were received in Tempe 5 December 1987. Arrangements had been
made for any pollen they contained to be exlracted at the Palynology
Laboratory of the Department of Anrthropology at Arizona State
University., Tentative agreement had been reached that after initisl
observatien and evaluation of the pollen extracts was completed in
Tempe, the extracts would be sent to Northland Resegarch, Inc., in
Flagstaff, Arizona. Observation, identification and counting of the
polten would be undertaken there, and a descriptive report would be
prepared. I would then prepare ar interpretive report for
Archaeology & Museums. Caguas, based on Northland's descriptive
report. Deadlines imposed by contractual obligations required that
the interpretive reporl was to he completed before 30 Januncy.

This research plan was frustrated when Nerthland subsequently
determined it was unable to guarantee completicen ol the descriptive
report within the time limits reqQuired. Since committments had
already been made to do the laboratory work invoilved in extiacting

pollen from the samples, ! modified the plan of research as an
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alternative to abandoning it altogether. My perception of the
situation was that since the pollen work was an aspect of an
archaeological data recevery program, any positive attempt to
establish a body of information abeut the pellen of tle sediment
samples would be more productive than no attempt at all. The
following report, then, represents a pollen study, but not a pollen
analysis. An apnalysis would concern itself with the types and
relative frequencies of the pellen ef the samples, and with the
archaeological significance of that informstion. This study concerns
itself with the archaeological significance of a different body of
infermatien.

Since I am not familiar with the pellen flora of tropical regions
in general, nor the Csribbean area, I am unable to identify mest of
the pollen type#s the samples weuld potentially contain. Tn such
situations, the observed pollen can be desc¢ribed snd subseguently
identified threugh compsrisons with published descriptions ef pollen
types und botanical reference materials. The necessity to complete
the study within a shori{ period of time, however, obviated this
approach. In any case, sucht descriptiens do not serve as more than a
clue te the probable taxon identifications. Credible analysis would
thus reguire re-ebservatien ef the samples by a pollen anal¥st with
regienal er local expertise at seme future date. BEven if time was
allewed to undertake descriptive reportage of the morphology of the
observed pollen, then, the result would net constitute recovery of

any archaeolegically significant data.




Microscepi¢ examination of the polleniferous fraction of the
sediment samples was undertaken at all solely because, to my
knowledge, no prior
potential value of study of the pollen of archaeological contexts of
Puerto Rican sites. Though formal pollen analysis of the extracts
was precluded, two or ithree rclevant matters could be established by
appropriale observation: (1) was pallen recoverable from sediments of
suclh context at all; {2) was pollemn equally preserved in all samples
collected from this site; (3) if it were not egually preserved, were
thiere evident patterns to the preservatien potential of the depositisy
and (4) was the amoumt of preserved pollen sufficient to meet normal
analysis requirements. it was pecessary to observe relatively few of

the extracts to resolve these questiens.

FIELD AND LABORATORY METHOUYS

Sediinent sanples averaging ¢a. 400 cc volume were collected from
nine of the Feurteen excavation units at La Planta, representing nine
collection loci in Stratum II and nine in Stratum III. Tield
precuautions were einploved to reduce the possibility of cross—sanmple
pollen contamination or contamination by modern airborne pollen. The
samples from Stratum [I! contained a smaller fraction of organic
materials, but the principle compomnent of all samples was sand-size
inorganic¢ particles.

A 150 c¢e volume subsample waa removed from each samnple for pollen
study. The rewainder of the origimal collections is now curated at

the Department of Anthropology, Arizona State University. The

L




subsamples were processed to extract that portion of the original
sample whi¢ch contains organic particles having the size and weight of
pol len grains, and chemica] characteristics similar to pollen exines.
When it is most suecessful, all of the pollen which was originally
centained 1in 75-150 cc volume of sediment will be conceplitralted in an
organic matrix of less than 0.5 cc volume. Laboratory equirmenmt
failures resulted in the loss of four subsamples at various steps of
the procedure. Fresh subsamples of the original collections could
have heen subjected to the extraction method to cempensate for these
losses, but the limited ebjectives of this study did not require that
additiomal effort.

Following extraction, 0.025 ml of the extract of five ef the
subsamples were iransferred to a microscope slide, prepared for
observation, and its pollen and spatres viewed. Four samples were
chiosen at random fraom the fourteea available, two frow each stratum.
A Fifth sawmple was selected when it was determined that one of the
original four was unanalyzable. The other samples were not viewed
secause the objectives of this limited study were fully achieved with
this smaller number., and investment of additional labor would oot

have been cost-effective.

O8SERVATION RESULIS

Two samples from Stratum 11 {(collected at units | and 7) were

sufficiently polleniferous to allow analysis. Pollen density is

calculated at 628 and 546 pollen grains per cubic centimeter of




original sediment sample, respectively. A third sample from Stratum
IT (collected al unit 7) was not analyzable because the pollen it
contained was obscured by finely divided orgenic detritus. ©Cne
sample from Stratum TI! (collected at unit 12) was sufficiently
polleniferous for analysis, while a secnnd (collected at unit 18) was
not. Pollen density is calculated st 462 and 74 pollen grains per
cubic centimeter o{ original sediment sample, respectively. The
ebservable pollen in the samples from Stratum II was sufficiently
well preserved to allew description of exine sculpturing and aperture
cbaracteristics in roughly 80 percent of the pollen grains observed,
though the greins were eften so distorted by crushing or folding that
identification to botanical taxon could only be relisbly performed by
an analyst familiar with a regional reference collection. The ncn-
polleniferous background ebserved in these cases mostly consisted of
plant cell and tissue fragments, with a large namber of cryptogam,
algal and fungal speres. The observable pollen in the samples from
Stratum IIl was corroded, eroded, hreken and otherwise poorly
preserved in roughly B0 percent of the pollen grains observed. The
non—-polliniferous background eobserved in those tases was much
sparser, with smaller, more eroded, cell fragments and more amorphous

detritus, and few spores.

DISCUSSTON AND CONCLUSIONS

Reperts of the palynological study of archaeological site context

deposits often identify samples as preducing insufficient pollen for

analysis. The statement is variously interpreted by different
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readers, and in fact hag different meanings in different situations.
It only rarely, however, means that the amount of pollen trapped and
preserved within the sediment dees net allow observation to occur.
Normally, the statement identifies the opinion ef the analyst that
observatien of the pollen that does occur in the sample would nol
yleld sufficient data to fulfill analytie objectives.

But there are a nuriber of grounds upon which an analyst may
support this opinion. One is statistical: e number of pollen
grains whiclh may be ohserved in the extract recovered from the
original sample is sufficiently low that statistical ewaluation of
the character of the population of pollen grains centained in the
sediment is not possible. The accepted minimum for statislical
evaluation of a pellen record, or spectrum, is a pollen sum of 20
grains, though smaller pollen sums are valuable 1in c¢ertain cases,
depending on the format of analysis er the sort of problews under
investigstion. Recovery of the pollen of a smaller volume of
original sample, then, might have this result when recovery ef the
pollen of a larger volume weuld net.

The pollen analyst may elso justifiahly identify a sample as
containiag insufticient pellen for analysis for a quite different
reason; \f the analysis dewands comparison of the observatiens of a
number of samples, seme of them may contain a great deal of pollen
and seme may centain orders of magnitude less pellen. Though the
latter contain sufficient pellen to meet the minimum statistigcal
standard, the analyst mayv be concerned that they contain too little
to allow legitimate comparison with those containing a great deal of

pollen. &§/He justifies excluding them frem the analysis on those




grounds. In yet another situation, logistical constraints may bhe
imposed upon the analysis by wirtue of either the normal operating
rules of the laboratory or the character of the research preject. 1In
¥ own case, ter example, ] impose a limit on the amount of time I
will norwmally expend on the preocesses of extracting, observing,
identifying and tabulating the pollen of a sample. More Lime would
only be required if there was very little observable pollen per unit
volume of extract. Such samples are excluded from study on the
grounds that they contsin too little pollen to allow completion of
analysis withip my legistical standard.

Of the five samples from the La Flanta site, one contained no
pollen grains st all in the fraction ot the polleniferous extract
ebserved (0.008%). Though it is likely that some Ppollep actually
exists in the remainder of the extract, recovery would be arduous and
study would be extremely time-cousuming, relatijve te the other
samples. Existence of such a sample from Stratum II, however,
suggests that significant wvariability occurs in the pollen density of
samples from this stratum at the site, and thal the sltratum does not
represent the sor{ of deposit in which pollen preservation c¢an be
effectively characterized by the study of a small number of samples.

Samples which yield pollen density vslues larger than 400/cc
eriginal sediment sample are considered analyzable by seme pallen
analysts and upanalvzable by ethers. If the analyst is generally
experienced in the study of pollen of archaeclogical context sediment
samples, s/he recognizes thkat extraction procedures designed to
concentrate the pollen of large volume sediment samples often produce

yields of this sort, and that prior experience suggests their
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anelyeis is fruitful. The analyst will tend to incerporate or reject
such samples in an analyvsis depending upon the purposes of the
research. Such samples would normally, however, not be considered
anatyzable by a palynologist whose standards are set by the yields of
samples of merine, lacustrine or peaty deposits, or the samples of
organic soil horizorns. WNormel yields 1in such ciases are often one to
three orders of magnitude larger than were observed here., The sample
which contasins pollen st a density less than 100 grains per cubic
centimeter original deposit would rarely be considered eneslyzable.

The pollen density of the samples collected at 1.a Planta, tben,
is sufficient to justafy analysis 1n roughly half the observed cases
-= providing the analyst 1s Prepared to ioterpret data so distinct
from that normally interpreted for purposes of paleocoenvironmental
reconstruction. It seems likely that pollen ceunts which meet
mwinimal statistical standards could be recevered frrom eight or ten of
the existing pollen extracts within logistically reasonable standards
by someone familiar with the pollen types of the region. However, it
would not be advisable to assume that the results of such pollen
counts would be an adequate data base for conclusions regarding the
palesenvironmental context within which the behavioral patterns
represented at the site occurred.

There are a number of reasons why this is so, and expression of
them here is relevant as a guide to future archaeological pollen
study 1n Puerto Rico. Ffirst, gince pollen may occur at given point
in a deposit as a result of soil formation and leachlng processes,
the pollen spectrum of a2n analyeie may not represent the pollen rain

trapped by the deposits of a site at the time the artifacts were




trapped. Paleoenvironmental reconstructions based on the pollen, |

then, ma¥ not date to the horizon of occupation despite the intimate F
. association of the pollen studied and the artifacts recovered. '
Second, when the pollen density is lower than a few thousand graias |

per gram er per cubic centimeter of original deposit. it 1s not

unlikely that this results from processes known to cause differential

preservation (the situation 3n which certsin pollen types are

preserved in the depesit while other types are selectively

destroyed). The risk of differential preservation is particularly

ohvious in the samples from lIa Planta, because pollen density |s

generally lower in the samples from the stratum in which the

preservation of background organic material i1n the extract is

generally poorer. Third, and most significantly, all of Lhese

samples were collected from an usrchaeological context. The direct I
assoclation of pollen with evidencve of human behavior sugfgests, |
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E!ﬁ unless evidence exists to the contrary, that the customary ways 1in

vhich the occupants of a site locatien were likely tuv have interacted ‘.

with the plants and the ecosystem have affected either the types or

the numbers of pollen grains observed, or both. Some of the samples

were collected from the strnium containing @ winimal ari{ifactual

record, and are less likely to evidence any behavioral influence.

fut those are also the gsamples thet generally contain less pollen. |
Generally, the positive results of this study are twofold. Tt L

has been demonstrated that if this site is taken to be

representative, Puerto Rican site context depuvsits do contain h

preserved pollen. Pollen density is sufficiently low that cautioas

must be excercised in interpretation, and reconstructien of the J
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paleoenvironmental contexts of site occupations would be i1nadvisable.
However., the pollen ts there, and future mitigation programs oriented
towards recovery of the data potential of archaeological sites should
include collection and study of the pollen of site-context deposits
as o matter of course. It has also been demonstrated that
preservetion of both pollen and the organic materials of the
polleniferous fraction of samples of site context deposits varies
from sample to sample. This information suggests caution is required
in interpretation, but it is quite possible that the variability may
be pntterned in wnys that are jdentifiable as indices of natural
processes or behaviorzl norms. In eithecr case, further pollen study
would be relevant to examination of transformatiop processes causing
Puerta Rican sites to have the character we observe. Pollen study is
thus aot only suggested for Fuerto Rican site-context deposits as a
mneane of compliance with the legal requircment to recover data the
site may contain which is important in prehistory, but is alse
suggested because 1t offers opportunity to approech a methodological
question that has rarely been addressed in Puerto Rican
erchaeological research.

This research also, however, sufgests some of the significant
problems that a regular program of study of the pollen of Puerto
Ricen site-context deposits wouid encounter. First, and most
si1gnificantly, such a program would require the availability of one
or more pollen analysts with expertise 1n regional and local pollen
flora identifications. This expertise would, in turn, demand the

establishment of adequate reference collections and plant

geography/plant community analyses. It would be appropriate to
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enchurage the development of such expertise, collections and analyses
as soomn as possible and as systewmatically as possible.

Second, such a prograw would require identification of the
princival sorts of archaeological preblema the analysis of site—
context deposit samples pollen analysis ceuld wost profitably
address. Basically, methods ¢f archaeological pollen analysis tend
te apply to three sorts of archaeological preblems: problems of
paleoenvironmental reconstruction, problems of intra~-site and site
dating, and problems of behavioral reconstruction {particularly
reconstructions of man-plant relatienships). Identifying and
prioritizing the sorts of archaeological preblems it would be
relevant fer the analysl to deal with allows choice of the mest
effective existing methods of pollen study and raticnalizes the
design of new methods.

Third, such a program woald regqguire establishment of pollen
sampple collectien strategies that weuld be adapted {o the details of
f'fuerte Rican archaeological site structure, zs werll as the obJectives
of local and regional archaeological reseerch. B8y and large,
archaeelegical pollen snalysis is not effective when it is
implemented in a discovery research mode. Normally, the tenclusions
of a pollen analysis are substentive only when the effert hes been
preperly controlled and the research mede is one in which hypotheses
are rigerously tested. Sample cellection strategies adapted to these
parameters, however, must also he sensitive te the realities of the

sites to which the studies apply.
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