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Project Histery

The Palynology lLaboratory received a request to undertake
analys:1s of ten me2abers of a series of 23 zediment samples from
CA-RIV-3588-H. the Baillingsley Dairy <cite, =esrly 1n March 1989. No
specific research obJective was defined for the study:; a subset of
ten samples was to be selected and the pallen they contained was to
he evalilated in relstion to previous pollen studies conducted at
Mistoric sites in the Prado Baasin.

The submitted samples ranged ftrom LS ta 35 cubic ecepntimeters
volume. The pallen extraction procedure normally emploved at this
laboratory is designed for samples of 75 = 150 cc volume, and our
normal expectaticn i1s that samples of ca. S0 cc volume will he
submitted to previde lee—way for laboratorv error asnd tg allow
curation/retention of 3 potentially re-analyzasble sample. To
accomndate the amalysis, same samples from segregate stratigraphic
levels of Trench 10 and Struclure 2 were comkined, Pollen
extraction, identi¢icaticn and counting were completed by Ms. Alice
M. Whallin. 1 am responsible ¢or the i1nterpretation ot data sa

provided, and for preparatlon of this report.

Eesults of the Analysis (Figurel

The pollen spectra of all samples are dominated hy Cheno—-am
pollen. with the exception of the sample collected at greatest depthb
in the fill oi Structure 2. In that sample, the amount of Chenc-—am
pollen is comparable to the amount af maize pollen but the latter is

very obviously overrepresented as a result af btuman modification aof



ilocal pollen rain. If the constraining mffect aof local

" averrepresgntation by maize and cereal pellen is mathematically
gliminated, all the samples yield statistically equivalent pgllen
spectra. The veriety aof observed pollen taxa 1s unusually 10w for
the number of observations and samples analyzed. Alternatively, the
amount of damaged pollen as unusually high. Identifiable pollen
which occurred in the form of fragmentary grzins averajged 39.5
parcent of the observed pollen. willk the range of such observations
varving from 20 to &4 per cent in 1ndividual zamples.
Non—1dent:fiable pollen fragments ranged v+rom 15 to 25 per cent of

the 1dentified pollen.

Interpretation and Comparisans

The Elllingsley Dairy site pewllern camples contain what appears to
be a badly detericrated and depauperate pollen record. This suggesls
differentlial pollen preservation. and that som= of the pollen th#
deposits once contained has been destroved. Howevar. mnetther tha
frequency of deteriorated pollen nor the pollen concentration value
18 prodressaively reduced with depth — 3 characteristic feature of
pollen sequences 1n which spectrum alteration occurs as a result of
differential preservation pracesses (Hall 198§). Wor i1s the pollen
concentration value normally below the standard (2500 grains/ cc)
Hall sujagests 1s too small to support interpretation. The likelyhood
that the pollen record is so altered as to be uninterpretable thus
seams s1gnifircantly lower than first sppears. There 1s lattle doubt,
however, that & "normal" polien rain i1s not represented by these

data. The i1nference that will sccomodate 2ll1 the facts most
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conformably is that the snectra have been behaviorally. rather than
naturally, induced.

This interpretation i1s also comsistant with previously determined
information regarcdinag the charactwr of normal pollen rain: vegetation
relationships in the Frado Basin. #Analysics of a4 suite of samples
collected from the present land surface at plots supportino different
vegetation patterns has allowed recognition o7 patterned
relationshime of various sarts (Gregery and Schoenwettaer 1287:1&61-
143). None of the patterns =zo identified is represented 1n the
Billingsly Dairy sample data. Flots heavily esvertrown hy weedy
vegetation dominated by Cheno—am pollen producerce. for example. do
not vield simlarly high values for Cheno—am pollen or Gramineae
pollen: pasturage plots vield similarly high values for Gramineae
pollen, but much higher values fol Ambrosieae, Tuhuliflorae ang
Liyguliflarae pollen. Also. each of the definable vegetation: pollen
rain relationsh:p patterns documented by surface samples is expressed
within a range of variability; no two plote of the same vegetstion
type produce surface sample pellen records which are statistically
equivalent. One of the characteristic featurss of the Billingsly
Oairy pollen record s that all ten samples have Yielded
statistically i1dentical pollen spectra.

The guestion of greatest research i1nterest that follows from tius
interpretation. then. 1s not what vegetative =nvaronment 15
represented by the gort of pollen record observed. Rather, it is why
the behavioral event so represented 18 tepreserited 1n this particular

wWay .
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Discussion and Conclusions

The behavioral context aof the samples recovered fram Structure 2
1s identifiable on the bas:s of both archaeological field and
laboratory observations and historical record. The sampled deposit
was created during demolition and @arthmoving operaticns which
destroyed the standing structures located omn the property and
levellad and graded the locale prior to its incorporation within the
floodpool of the Frado Basin. Pollen contained i1 deposits created
in this fashion can only have three possible scurces: pollen which
"rained"” upon the deposit from the atmosphesre as 1t aegraded, pallen
which was already trapped within sediments that were mixed with
huirlding ruhbhble to crzate the depusit., and pollen which was cl:inging
Lo the rubble and so was burted wilth 11 as the deposit was created.

While the amount of pollen avallabhle as polien rain at the
location may have beer considerabvle. the volume of depesit which
aggraded at the Structure 2 location within a few hours was so oOrest
that very lsittle atmaspherac pollen could have been trapped per unmit
of deposit volume. The amounts of pollen recovered from the samples
are far greater than could have “rained" onto the aggrading deposit
in the tourse of months. no less weeks o davys. Thus a small
fraction of the ebserved pollen could have such a source, but that
saurce couwld not account fer the characteristic teatures of the
pollen record that has been recovered froa the Structure 2 samples.

The rubble of the structures which stood at the site at the time
pf demolition probably contained 3 fairly copious amount of pollen ——

especially the rubble of the barn. where largde quantities of feed




grains and hay were stored and pollen-laden dust would have been
allowed to accumulate. Indeed. the larcal overrepresentation of maize
and cereal pollea i1n two of the Structure 2 szmples could be fairly
interpreted as a product of i1ncorporation of such dust. However. the
deposits 1nfilling Structure 2 contain a sienificant material cul ture
record suggesting incarparatlon of rubwkle from the demol lshed
residence. not the barn. (n any event, thz amount o+ the ssmpled
depagit which 1s reasonably likely to represent pallen clinging tao
incorporated rubble cannot constitute a large fraction of the deposit
volume. If thi=z were the only source of pollen 1n the celler infill,
we should not have been capable of extracting a minimum of 1700
grains Per cubic centimeter of sample: if it wera the principle
sout'ce of pollien in the samples, we waounld anticipate 8 much wider
ramnge of pallen taxMa and mare variahility i1n the pellan freguency
values than occcurs.

[t is reasonakle to presume that the pollen originally contained
in a sediment will be transported with that sediment if it 1s moved
from one place to another 1a a fashion that will not systematicaliy
winnow the pollen it comtains. 7The psllen record orne would
anticipate to recaves 1n such a case, however, would be that trapged
As one or more@ normal pollen rains during the period of aguradation
of the deposit prior to 1te transportation. The data af the
Billingsley Daliry samples is not such a record. Howevel' . the
probable saurce of much of the transported sediment is not likely ta
have trapped a normal pollen rasn.

Frior to deamolition. the site was an ares devoted to feedlot

landuse. One wauld expect both animal and humman i1mpact on such an




intensively exploited landscape to preduce an abnormal pollen rain
with a relatively high degiee of areally local:zed variability. HMost
likely. 1t would be palynologically characterized 48y the local
overrepresentation of tara adapted to a heavily disturbed ecosystem
and the cansistant ocecurrence of ppllen of edotic taxka which were
introduced to the locale to furbther humarn ohijsctives. (One would slso
expect such & landscape to be actively aggrading because of the
masses af manure being deposited vearly. and it might be anticipated
that the richly organic character ef the surface would provide a vervy
favorable environment for pollen preservation.

The guantities and frequency values of the pollen racords
obtained for the sediiment samples analyzed fruom the depusits exposed
at both Stiructure 2 and Trench 14 are fully consistant with those
expectalluns. It thus seems probable that the pollen observed is
primarily that which was incorporated in the uppermost depositional
stratum at the site. created during the period of r1ts use as a
location where cattle were penned and fed. Though the collapsed
rrubble of the res:i:dence constitued a suificient fraction of the
volume of the depozsit sampled there to allow recovery of a
significant number aof items of meterial culture, the pollen record
suQyests that the gireater fraction of volume of the celler 1nfill
demposit came from the land gsurface of the feedlot district of the
site. Presumably. this pollen-rich material was mixed with
demolition rubble and substrate sediment and then transported to the
Structure 2 celler cavity in bulk for additienal Fill.

Two Gualities of the Billingsley Dairyv pollen record are not

fully explained by the interpretation just offered, however. Ons 1s



the statistical consistancy with which a pollen rain which was
expectably locally variable 1s e=xpressed 1n the samples. The other
1s the very high degree of wbserved pollen deterioration. The former
qQuality 1s perhaps adeguately ewplained by the probable sczle of
earthmoving operations undertaken at the site with bulldozers and
ather heavy machlnery. Areal localization of pollen variations was
very likely scaled to Lerritories on the order of three to five
dozens of square oeters, at wmost. Earthmoving operations which toek
place at the site probably were scaled to territories an the arder of
qQuarter hectares.

Though extreme. pollesn deterioration seems not to have had an
altering affect on the character of the sollen spectra. That 1a, 1t
seems ta have affected the pollen ef different taxa equally, sa the
relative pnllen frequencies which have been omserved are likelv to h=
those of the ollen raln 1ncorporated originally inta the feedlat
area deposit. 7This 1s not a normal affect of pollen deterioration.
However .. one of the more 1nteresting, and Yt unexplained, realities
ol the study of pollen contaived 1n archaeological silte contextl
deposits 1s their tendency to contain ei1ther very little pollen at
all {often too little for profitable analysis) or poellen which dates
to the horizon of sediment depositiaa. Since most sediments contain
pollen, on#® would expect that when a sediment is transpotted the
pollen 1t contains would be retzined. In archaevlogical content,
then, one would expect samPles of Floor or wall plaster. sad roaof
rubble, garthen mound construction $ill, or the fille of grave plts

to containmn Quite different sorti of pollen records than Goccur 1n

contemporary midden deposits. They aoften ars different in the sense
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that they more freguently contain too little pollern for study. But
when they are analyzable. they rarely lllustrate the expected level
of distinction.

The pollen of the Billingsley Dairy Site samples is likely to
have been transported to the locatiens in which it was observed. The
pollen ra:n :i1nvolved., however. was trapped l=ss than 10@ years ago 1n
a depositional environment extremely favoraole for pollen
preservatian. and was moved to 1te prezent lcocatimn only about S3
years ago. [ suggest that the degree of deteriorstion the pollen
racord of these depos:its has undergone 1s a wmeacure of the amount of
Lime that has passed since transportatien tas oeeurred. [f this
interpretation i&8 accurate, controlled studies relating the deagree of
deterioraticon and alteration of pollien records to the amount of
historic tloe elapsed slnce sedimernt transpertation might provide the
data far euplanation of & preserntly unreselved problem in

archaenlogical pollen analysis.

Commentary

1. The pollen records of the Billinasley Dairy Site are not
camparable to those recovered from the Aros-Ssrrano Adaobe location.
CA- RIV-2802 or the Rincon Townsite. Basically, this seems to occcur
because none of the deposits sampled at the different tocations were
created 1n comparable ways. There 1s no reason to expect obviaus
comparabiltvy ameng the such pollen rz=cords. even 1f the deposzitional
events 1nvolved accurred contemporanepusly. Cemparabillty mighbt occur
it depositional context parameters or microenvironmental factors

tincluding behavioral patterns) had no affects aon the pallen rains




trapped in the deposits. To presume this as a general case. however,
1s unwarranted. Interestingliy, though. the maior constraints i1mposed
Lwpon & search for interpretable c«omparable and non—comparable
characteristics of these pollen data sets lie not in the pollen
records themselves but in loaistical parameters were established for
the various studies contractually.

The pollen deposited 1n a sediment sainple at any girven fime
trepresmnts and refliects the complete set of ecosystem variables and
ecopsystein relationships occurelng at & range of geographic scales 1n
the environs of the sample lacation. One might proflitably cancetve
of the psalvyrnological content of a samnple a= a box of }19saw puzzle
PlLERCEes one may artrange in order tg reconstruct an i1mage af a praior
ecosystem that expresses the complete range cf 1ts complexity.
Mowever. when the bok 15 ppened ohm cbserves all of Lhe pieces as a
single mass helid together with a variety of glues. tapes. elastic
bands and fasteners. Disentangling the pisces to segregate the ones
and the groups that display different feature=z of the i1mage 13 a much
more complex problem than assembling them once they Rhave been pried
lopse of the mass. One muset apply mechanical devices to the
fasteners. dif{ferent chemical golvents to the different glues.
sC1550fs oF distinctive dezsians to the different tapes, etc.. if the
pieces aof the mass are to be segregated with sufficient care that the
patterns they disPlay are not damaged or thieir edges modified. faor
Lhat would tresult in a false image. find one must disentangle and
reconstruct the images of a number ©f such puzzle boxes
simitl taneously., 1n the same waygs, tO determine what por tions of the
1mage of any aone of them 1= truely representative of all and what

por-tions ars unigue to that particular purzle bowk.




An archaeological site 185 also a puzzle box. and same of the
pleces are similarly joined i1n fashions which make their
disengagement a delicate and painstaking process. But the
significant problem faced by the archaceolosist 1s that time and the
character of human behavio- have destroyed wmore mpieces of the puzzle
than are left in the bon when Lt 18 opened. and the fact that the act
of opening the hox itself affsets many of the charactweristics ot the
puzzle pieces that remain. The pollen analvst®s puzzle hox alwavys
centains mare pieces than the analvst can examine. and they are
alwavs accessable for re—examination. They even can be assembled and
re-assemtled 1n whatever combinations imadgination will atlow. Thus,
the data base potentials of any poller sample are finate, but
Practically unlimited. dhservation way proceed as lone as desiled,.
the same data base may he Ireobserved repeatedly to discern features
previously passed over, and almpst any required number of replicate
samples may be recovered from the same depocsit.

An expert pagllen analvst keeps a full range of types of
unfastening devices, varieties of sSci1ssorse oand kinds of solvents an
his laboratory shelf —— though he or she may prefer to employ only
those that are most familiar, and some require more time and energy
than he ar she 1s prepared to tnvest 1n solvimg the puzzle. They are
di fferent methods for arganizing and i1dentifying relationships amona
the different pollen tara observed in a ssmple; certain methods are
designed to act 1n wavs that wil!l generate polien data sets likley to
express more of the particular irmage features of some a8cosysiem
variables whiie other methods., or combinations of methods. generate
pollen data sets likely to express more of the i1mage features of

other variahles.
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This pollen study was contractually liaited to analysis of Len
samples and 200-grain observations of each sample. Btatistical
pattern search technigques a3llow data base comparisons to be made
whaich will :dentity the comperable and non-comparable features of
populations of pollen records. and methods may be created which would
employ these techniques an available and collectabl iz pupulatlans of
Frado Rasin samples to determine what scosyYstem characlterlsetice omight
be so represented. But those mgthods would refulre awpllfication of
the gata bases from sach site., emplovment of si1gnificant gquantities
of computerized computation ti:me. ang recovery and study of
additional kind=s of modern surface sample contrals. Jlaplementing
methods of sawple conparison which explore less—-than-obvious
qualitles of theirr pallen records. then., was both technically more
challenging and more expensive than the contractual parametars of
this study allpwed.

2. The comparability of pellen records recovered from the
deposits sampled at Structure Z and Trench {0 is best explairned as an
expression of cosparable deposstional processes and eventis. This
implies that the uppermaost (.2 metirs of sediments encountered at the
Trench 10 location were emplaced by the grading and filling
operations employasd about 19346, Such & conclusaion is surprising and
uneypected bhecaus= of the depth and volumes ef depousit tnvolved. and
the lack of field obcserwvations ane wauld expect te suggest
garthmoving operations at this location. Explaianing or reconciling
the conflict of archaeolooital and palvnological lnterpretations of
the depasite. and attempts to understand what 1f any cultural

tresources management signi ficance the contlict may have 1s.
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unfortunately, no longer possible. The program to mitigate impact on
the si1gnificant cultural resaources of the site has been completed.
and this conflict does nat constitute a reason for its
re-aestablishment or eitension. Had the palynological character of
tha Trench 1€ dep&sits been recpgnized and interpreted prior to the
initiation of mitigation activity., howsver, the character of the
mltigation program might have been adiusted to allow full esploration
of the conflict and 1ts possible significance.

The comparsbility of pollen records recovered from the depesits
sampled at Structure 2 and Trench 10 15 best =xplained as an
expression of comparable depositional processes and events. This
implies that the upgermost 1.2 meters of sediiients encountered at the
Trench 10 location were emplaced by the aradinag and levelliny
operations emploved about 1%34. While ne fieldd o- labsratwry
evidence exists to the centrary, such a conclusion 18 surprising and
unexpected because of the depth and volumes involved. One reason for
undertaking archasological work in the Trench 10 area was the
likel yhood that structural remains miatit exist Lthere. Had the
palynolaogical charscter of the deposite beern known earlier. and had
they been interprested as 1s thaey have been here, a different sort of
archaeolegical field cstrategy might well have heen undertaken.

Thouwah musing on "what might have been" 1s norFmally unproductive,
1n the preserit situation it suggests rather strongly that pollen
study should be regularly exploited as a potentially important source
of informatian rslevant to archaeological testing operations at
historic saites 1n the Prado Basin. Frior work has documented the

potential of palynological research to establish pollen chironologles
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that allow antra—-site tenmporal correlation of depositional spirsodes
{Gregory and Schoenwetter 19387). and this study documents 1ts
potentlial to reveal site formation process information. Such
conclusiong help te control and extend scientific understandings aof
the cultural heritage expressed at a site location, so are normally
perce:ved as a valued product of cultural resource mitigation
activity. But theyv also can be seen as a source af information which
can cantral the sorts of strateqgic decision—mating that takes place
supsequent to site testina. Rallen wa-k at the Bil lingsley Dairy
Site was not expected to vield a highly significant body of
1nformation about the cultural character of the si1te. and 1n fact it
did not. But it demonstrasted that poilen studv couild have been
effectively integrated intc testing phase activities as a form of
remote sensor- te révesl Lhe locatiopns and character of deposits more
or less likely tu vield quantities of the <sprts of material culture
information i1t is profitable actively to seek at the site. This
lesson should not be ignored as future testing phase operations are
undertaks. Indeed. si1gnificant i1nvestments 1n the study aof the
pollaen ef sediment cores recovered i
mitght often be repayed by an averall reduction 1n the coats ef units
0f cultural heri1tage information recovered during the mitigation

phase.
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