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BACKGIIOfJND 

Th", eighte .. n sed' .... nt sallpl .. " <:ollect .. d for pollen study at La 

Planta were received in Tellpe � Decellber 1987. 

lIade for any pollen they conta,ned to be e�lrarted at the Palynolo,y 

Labol'atory of th .. Depart.ent of AnthropololY at ArllOna State 

Uni� .. rLllty. Tentative a,re".ent hod been reached that after initial 

observot, 00 and eva I uat j "n of th .. po II en ex t raelR waR cOllplel",j in 

Te .. pe, the extrllcts would b.) sl'n\ to NOI'Lhland lielell!'ch, Inc., .n 

rIa,staff, Arizona. ObservRtlon. IdentificatIon and countiug of the 

pollen would be und"l'taken thel'e, and a d"lIt:ripiive rep"r! would II(, 

prepsred. I would then prepare aD Interpretive report for 

Archaeology & Museu.s, CaKuas, balled on �orthland's descriptive 

r"port. Deadl>n"s i"posed by coutractual obligations required tbat 

the interpretive r"'porl wa. to he ('Qllpi .. t"d befor(! lO Janun.-y. 

ThiS research plan was frustrated when Northland suhsequently 

deter.ined It wns unobl .. to guarant .. e cO"pl"tinn uf th,· descrlptiv ... 

report witbin the t.ae l.alt8 required. S.nce eoa"i ttaenta hsd 

already b"en lIade to do tbe loboratory work involved in extt'actln!! 

pollen froll the 8a"pl"s, I "odlfied th" plan of r"s""rch al an 



91ternat1v� to abandoning i t  altog� l her. My percept ion of th .. 

situation was that since tbe pollen ,,·ork was sn 8Sp .. "t bf lin 

srchaeologi"sl data recovery progr .. lI, any positive attellpt to 

establish a body of inforllation about the pollen of th� sedillen! 

samples would be .ore producti v .. lhan ne> atte.,pt at all. Th" 

following report, then, ,·"presenta a poll"n study, but not " pollen 

analysis. An analysis would Concern ltself with the types lind 

relative frequenciea of the pollen of the salllpl"$, lind with th" 

archaeological significance of lhat infor • ., ti on . This study ConCerns 

itself w.ith the archaeological slgnific"nce of .. different body of 

inforllal ion. 

Since I Sll not faltii lSr with the pollen flora of tropical reglons 

in general, nor the Ceribb"an araa, 1 am unable to identif", 1I0st of 

the pollen types the satlples would potentlall", contllin. Tn surh 

s i tust ions, the observed po II en lOan be deslO,. ibed end subsequent ly 

identified through c,,,.perisons with published descripllons of pollen 

types snd botanical reference materlsls. The necessIty to complete 

th .. st udy within a ehort period of ti.,o, howe",. .. , obviated this 

approach . In Rny case, suclt descriptions. do "ot ",,,,·v,, as taOr", than a 

clu .. to the probable tllXo" idcntifics[lons. Crcdibl .. analysis would 

thus require re-observstion of the sallples by 1\ pollen analyst .. ith 

regional or lo�al expertise at so�e future dal ... Even if t i.,e was 

a110w .. d to undertake descriptlve reportage of the morphology of t h  .. 

obse,·v(>d pollen, then, th,. result would not ,",onstitute ['"".,covery of 

any archaeolog ical l y significant data. 
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Microscopic examination of the polleniferous fraction of the 

sedillent 8allple8 was underlaken .. t all solely because, to IIY 

knowledge, no priol' atte .. pta have ever been lIade to deterlline the 

potential value of study of the pollen of archaeological c""texts of 

Puerto Ricar, s ites. Though formal pollen analyals of the extracts 

was precluded, two or th,'cc r"levsnt .atters could be est"bli�hed by 

appropri8te observ8tion: (I) was p<>llen recoverable froll "edillents of 

sucll (Oontext at all' (2) WIIS pollen equally preserved in all "allpl",s 

collected from this site; l3) if i t  were not equally preserved, wert' 

tllere evident patterns to the preservation potential (If tile depOSIts; 

and (4) was tile asount of preserved pollen suffiCIent to lIeet norllal 

analysis requirellents, It was ne cessary to observe relstively rew of 

the extracts to reaolve Ihese questlons, 

FIELD AND LABORATOIIY �IiTI100S 

Sedillent sallples averaging ca. 400 c c  volume were collected froll 

nine of t h e  fourtc.·n excavation units a t  La Planta, r .. presenting n lne 

collection lod in Stratull rI and "ine in Stratull Ill. Field 

precautions were ellployed to reduc� the possibility of cross-�ampl� 

pollen contallination or contamination by lIodern airborne pollen. The 

samples from Stratum 111 conta l ned a ssaller fraction of organic 

.. aterials, but tbe prinCiple component of all sa .. ples wa� sand-siz" 

inorganIC particles. 

A 150 cc v"l" .. e subsallple ,,'aa relloved froll elOch �allple for pullen 

stUdy, The resainder of the original collect inns is now cu,-ated a t  

the Departsent of Anthropology, Arizona State Universlty, Tbe 
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subsamples were processed to extract that portion of the original 

sallple which contains organiC particles having the size aDd Weight of 

pol len grains, and chellic.1l cherncteristics sillilar t o  pollen exines. 

When it is 1I0st successful, all of the pollen which was originally 

COnlaJned 1n 75·150 cc volulle of sedi.ent will be "oncenl"sled in an 

org"nic matrix of less Ihft" 0.5 cc volume. Labo"atory equipment 

failur�s rl"oulled in the loss of four subs"mples at VllrlouS sto:>pa of 

the procedure. Fresh sullsallples of the original collections could 

have been subJo:>cted to the extr"ction lIethod to cOllpens"!e for lh�"p' 

losses, but the lillited objectives of this study did not require that 

additional effort. 

rollowing ext,·actloll. 0.025 ",I of the extract of five of the 

suhsamples we,'e transfe .... ed to a .icroscope slide. prepllred for 

observetion, lind its pollen and spon"� v, .... wed .. rour sa.ples were 

chosen at ,·ando. frail the fourteen available, two from each stratum. 

A fifth sample was selected when It was deter.,ned that one of the 

orlginal four was unanaly;o:able. The other samples were not viewed 

hecause th� objectives of this limited study were fully achieved with 

this smaller nU!llber. lind investment of additional lllbor would not 

hllve be�n cost-effective. 

OBSERVATION RESULTS 

Two samples from Stratum 11 ( col l ected at units I and 7' were 

sufficiently polleniferous to allow anlllysis. Pollen density is 

calculated lit 628 and 546 pollen grains per cuh ic centimeter nf 
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or'l,inal sedillent sallOple, respectively. A third sallple from Stratull 

II (collected at unit 7) wos not anslyzsble because tbe poll.'n it 

contained was obacured by finely divided orgsnic detritus. One 

sallple froll StratullO III (c<>lle('t"d nt unit 121 was sufficiently 

pollenlfe,'O"s for o" alysis , whIle a second (collected at unit 18) was 

not. Pollen density is calculated ot 4(;2 and 74 pollen grains per 

cubic centilletcr of original sed!lIent sallple, respectively. The 

Observable pollen in the s9l"ples froll Stratull II was sufficiently 

w�ll preserved to allow description of exine sculpturing and aperture 

cbaracteristics in roughly 80 percent <;>f the pollen grains observed, 

tbough the grs i ns were <;>ften so dIstorted by crushing or foldIng that 

I dent ,fication to botanical taxon could only be reliably performed by 

an onalyst fSlli I iar with a regional reference coll ection. The non-

polleniferous background Observed in th"l<e ..... ses lIostly c onsisled of 

plant cell ,,,,,d t,ssue fragllents, with a large nUllb"r of cryptogam, 

algal snd I'ungal spores. The ob$ervl1bl" poll" n in the sSlIpl"s froll 

St,'atu", TIl was corroded, eroded, hroken and otherwise poorly 

p ... eserved in roug hly 60 percent of the pollen grsins observed. The 

non-polliniferou8 background obge"ved in those case" "'8$ much 

sparser, with slIaller, »ore eroded. cell frrlg»ents and lIor" allorphous 

detritus, and few spores. 

DISCUSSION AND CONCLUSIONS 

Reports of the palynological study of arcbaeological site context 

deposits often ident,fy sallples as producing insuffici .. nt pollen for 

anaiysis. The stateooent is "ariously interpreted by different 



reader$, and in fact haa different ,"eanlngS in di rrerent situationll. 

It only rarely, however, .IIeans that the alllount of pol len trapped and 

preserved within the sedi.llent does not allow observation to occur. 

Nor.ally, the state.ent identif,es t h e  opinion of the analyst that 

observation of tbe pollen tbat does occur in tbe s .... ple would nol 

yield sufficient d .. ta to fulfill an .. lytic objectives. 

lIut there are a nu .. her of grounds upon which an analyst !lillY 

support this opinion. One is stati$\ical: tb .. nUlllber of pollen 

grainll which II!lIy be nhserved in t h e extract recov"red froll! the 

original �s .. ple is sufficiently low tbat IItatistlcal evaluat.on of 

the character of the population of pollen graIns c()ntain"d in the 

sedi.ent is not possible. The accepted llIin;IlIU" fnr statist.ical 

"valUation ()f a pollen record, or spectrum , is a pollen su" of 200 

grai ns, t hough small .. r pollen SU.IIII are valuabl" .n certllin cases, 

depending on th� format of anlllysis or the sort of proble.,s under 

investi)(utlon . Recovery of the pull .. " of a s.aller volullle of 

original sa.ple, then, .ight hAve th.s result when recovery of the 

pollen of " lerger vo!ullle would no t . 

The pollen anelY$t IIIBy elso justifiahly identify a Sllmple as 

containing insuffiCient pollen for anelysis for II quilt" different 

if the an"lysis demands comparison of the observations of a 

number of salllple� . so .. e of thell lIay contaIn a great deal of pollen 

and BODe aay contsin orders of .. agn.tude les" pollen. Though the 

latter conta.n Ruffle!ent pnllen to .eet the ainiau. statlst .cal 

standard, the analy st IIISY be concerned that they contain too little 

to allow legit . lIIat e co .. parlson with those contAining a great deal of 

pollen . S/He justif."s eKciuding the., frOD the analysis on those 
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grounds_ In yet another situation, logistical constraints '1111.1' be 

imposed upon the analysis by virtue of either the normal operating 

rules of the lsbo rstory or the chBrscter of the research projec t  _ In 

lOy own case, for e"ampl e , J Impose a li .. it 0" the .".ount of tlO'" I 

WIll nOl-.ally e"pend on the processes of e"tract.ng, observing, 

Identlfvtn/( and tabulating the pollen of a sampl e. Mol''' lille would 

only be required if there WI'S �ery l ittle ob"ervpble pollen per unIt 

volulle of ,,><trort. Such sBllpl!'s are e"cluded froll otudy on the 

grounds thst they rontsin too little pollen t o  allow cOllpletion of 

analysis WIthin my l ogistic al Qtnndard. 

Of the five samples frOIl the Ls PI .. nts site, one contained no 

pol l en IfrllinS nl all in the fr act io n  of the pollenif"rou8 ext,·a<:t 

obser�ed (0.008\). Though it is likely that sOlie pollen actually 

e"lsts in tht" ,·emllind .. !- of the �" tr ... ct, retoo�ery would b", ... rduous lind 

study would be extrellely time-consuming , relAtl�e to the nther 

s ... lIples _ Kxistence of such II s,,,.ple from 5trlltull II, howe�er, 

suggests thst s,g"ifica.nt varillb�llty occurs in the pollen density of 

sAllples froll thlS stratull at the si te, lind thllt the .. [.ratull do.:>" not 

represent the sort of dep os it in which pollen preservation Can be 

effectl�ely ch .. rllcterized by the st udy of a "1Iall n umber of ""lllpl",,,. 

Ssmp les which yield pollen density �slues Jsrger thsn 400/c, 

orIginal se<llllent slillpie sl-e considered analyzable by some pollen 

analyst" and unanalvzable by others. If the analyst is gener ... lly 

""pel-ienced in the study of pollen o f  ... rch ... eological conl .. "l "ediment 

samples, slhe recognizes tllst extrpction procedures designed to 

concentr ... te the pot Ie" of larg .. v o lume sedillt"nt s ..... ples often prodUce 

yields of this sort, ... n d  th ... t prior expedenc .. suggest. their 
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anslysia Is fruitrul. The anslyst will lend to incorporate or reJect 

f th .. 

re. ellrch .  Such sallplea would nor.ally, ho,,",ver. not b .. con.idered 

analyzebl .. hy a palynologl. t  whoa .. atandards are ... t by he yields of 

\H".plee of IIlIrlne. )lIcuatrine or pellty deposita. or the 1I".pl ... of 

organIC 1011 hor1zolls. �or.81 yields 111 such ct.se. tire orten On" to 

three orllers of lIIagnitude Il'Ir,l!'r thon w .. rl!' observed herl!' . The aemple 

whirh conlilina pulJen Ilt /I denl .tty I .. sa t hnn 100 grl'lina per cubl' 

c .. nli ... ter origlnll) depoait would rllr .. ly bl!' considered enslyzeble. 

The >ollen denSIty of th .. IlImple. collected lit LII Plantll, tben. 

I. surficlent to just.fy analysis In rou,hly helf the nbserved Caaes 

prOViding the IIn."y.l II 'repar(>,t to int.,rpr .. t da til eo Illatlnct 

fro. thllt norllolly interpret .. d for purposes of poleoenvironllenllll 

r<"con.t,·ucl Ion . It see.a likely 11I6t pollen counta whIch lIeet 

• inillal "\lIt ieticill stllndards could IJ .. ,'ecove"ed f"oll oight or ten of 

the ""isling pollen ""tracts wdhln 101(isUC611y r .. asonabl .. etand"rds 

by aoaeone fo.ihar with Ihe pollen types of th .. regIon. How,.ver, it 

would not b" advIsoble t IIB.uae th"t the resultB of su,-h pol len 

counte would be on ad .. qu .. t,. dota bRse for conclusiona r".ard,n, th .. 

pal .. "environllental c,ntellt wIlhin which the behavior .. ] 1,"II .. rna 

repreaented "I the "it'll oceurrl!'d. 

There are 6 number of r .... eona why thin is ao, snd ",,,preBsion of 

the. here I .. relevant 60 II guld .. to future archaeol.." lelll pul] .. n 

atudy In Puerto Rico. Firat, Slnee poll"n 1116Y occur III (lV"n pOi nt 

In II depOS It as a reBult of '011 fo r.atlon and leac hln, proce.ae". 

th", poll .. n apectru. of lin "nalysis aay not r"pn,,, .. nt th .. poll .. n -oln 

trapped b y  the depOSits of II aite at the lia .. th,. IIrllfllcta wer .. 

.. 

I 



I 

trapp"d. Paleoenviroo."ntal recorulructlons ba""d on the poll"n, 

then, .ay not dllt" to the horizon of' or upation deap.le the .uti.ale 

/lssociat ion of' the 1'011"0 studled lind the art i facta r .. cov",r .. d. 

Second, when the collen density ia lower than a few thou,.ond 1"iIIlloS 

per Ira. 0.' per cubic centia"ter of Original deposit. it la Dol 

unlikely that thla reaultll froa proceaa .. a known to (·aulle differ."Il!.LaJ 

prea .. ryalion Ith .. situation In which c"rtain pollen typea aI''' 

preserved 1.n til<' depOSit wh,l" nther type� �re ""lectlv"ly 

destroy"d,. The risk of differential preservatlou I. p.rtlcularl� 

obyioua in the lIaaplell froa I,,, I'ln"ls, becsua,· pol1 .. n denaity la 

generally lower In the aaapl"s fron the atralua in WhiCh Ihe 

prescrv/ltion of ba('kground organIc aaterlal In the extract 111 

ThIrd. aud .ost sllniflcantly. all nf lhe�e 

.... pl"s w .. re collected fro. an Irchaeologicnl cont .. "t. The diren 

oallOClallon nf pollen ..,lIh ",v ideo'· .. of huaao b.,hsYl",r GUIIl'estl. 

unless .,y,d.,,,ce e�istl to the COTllrary. thal the .usto_arr .. a)', In 

..,hieh the oc'cupsntl of a aill' local iOTl were likely tv hove interacted 

with the planta lind the "cO.Yltell have �ffeel .. d eHh.'r th .. types or 

the nu_hers of poll.,n graIna obll .. rved, or bolh. 

were colle<;ted rro. the ptrntu. t:ont'lintng II lI"n111111 artlfactuul 

record. aud are lell' 11k",)" to evid ... nee any behflYlorol Influence. 

lIut tholle urI' allO th" IlIapl"a thKt gen.,rally contllin Ie •• poll .. n. 

Generally, the pos;tiy'" I'eault. of this study are t .. ofold, It 

has h.,en d .. anoslrat.,d th .. t .f this ail .. is tak.,n t<> he 

repr"'B",ntaliv"" 1'11"1'10 Ric'ln lite contexl deposits dn contain 

prellerved pollen, Pollen denaily is sufficiently I" .. that -autioos 

IIU91 I:>e "xcerci'tld In int"rprettltion. and reronstructlon of the 
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paleoenvironaental contexts of site orcuPQtiona would be inadvisable. 

lI"weller. the poll"n ia there, and future altigation progra.s oriented 

tow"rda recovery of the data potential or archaeololl"leal ailea .hould 

include collection ."d study or the pollen of alt .. �ontext depoalts 

.a 1.1 )letter of courae. It haa alao b�en demonatrated tha t 

prelervetion of both p",lIen and tlt� organic .ateriall of til" 

polleniferoul frll' tlon of "a.plea or Ille context depoalts variee 

froa a ... ple to aaa,oIe. 

il! interpretation, but 

Tllia infor.allon suggest a nutlo" i" requ.red 

it .s quite po.aible that the variability cay 

It .. pnttern .. !! in wnya tlt"t ar .. id .. nt.f.able .. ". Indlcea of natural 

proceasea or behaVioral n"'rc •. Tn either ca,,",. further poll .. n "tudy 

would be relevant to e"nainat.on or transroraat}uo pro"'�· •• e" (:IIU8,0, 

Puert", R.clln I'(<foa t", hllve the char""·trr we observe. Pollen study I. 

rhus not only �ug .. �.tt'd :for Puerto Rican "ite· contrx\ depo,.,t. ". II 

lie',"" of co.pliance with the legal requir"'lIent to r"COV .. r data th .. 

aite .ay conteln whieb is i.portant In prehlslory, but is 11.1'0 

suggea ted benluae It offera opportunity to approe,·h II. ... tbodologieal 

qu"ation that ha. rtlrely been add.-e .... d .n Puerlo Ric8n 

src-hlleological r ... earch. 

Thi� re.earch IIlao, however, 8ulCge.ts sOlie ",f thll alj(",ficRot 

pl·obl�.8 thai a regular prograa or .rudy or the pollen of Puerto 

R.cen site-cont��t depo.it" would encounter, 

.Ignificantly, .uch . progra. would require the IIIvailability of On" 

nr .ore I>ollen "n"ly.I. with eXpf'rtll" .n regional end locel poll�n 

flora Identification., ThIS expel·tile would, in turn, d".!lnd the 

"atllbll"h.ent of ad,.quate ref .. renr .. collections and plant 

It would be appropriate to 
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",ncourl.ge the developllent of such expertise, collections and analyses 

as soon as possible and a s syst ell atically a8 possibl�. 

Second. such a prO(ra .. WOIl ld ,'equ i re id"nt i fi cati on of the 

princ tpal sort� of arch a"olo(i cal probl"ma the analysis o f  site

context deposit BOliples pollen analysis could 1II0st prof11ably 

address. Basically, .. ethods <>f a rc haeol ogical poll"n analysis t end 

to apply to three sorts o:f archaeological problt'1U: problems of 

paleoenvironllental reconstruction, probl", .. s of intra-si te and site 

dating, and prohlellS of behaViora l reconst ruc tion ( par ticu la rl y  

reconslructions o f  IIBn plsnt relatlonships). Identifying alld 

priorltizing the sort9 of archaeological probl .... s it would be 

relevant for the analyst 10 deal with ollows choice of t h e  IIIOSt 

effective existing lIethods of pollen study end rationalizes th� 

deeign of new lIethods. 

Third, su(:-h <\ prograll would require establishllent of pollen 

salllple collection strategies that would be sd"p ted to the details of 

I'uerto Rjcan archaeological sile structure, <l.s w .. l1 as thc o bjectives 

of locol and ,·egionol arch aeolo"ice l  rege ereh . By and lerge, 

areheeolop;icel pollf'n ennlysis is n ut effective when it is 

implellented in a disc overy reseereh mode. Norlla Ily. the conc I U9 ions 

uf a pollen enalysis ere subs!e"tiv" only wh",n the effort hes been 

properly controlled end the research 1I0de IS one in which hypotheses 

ere rigorously tested, Se.,ple collection .. trategie" ndapted to these 

pere.,et"rs. however • .,ust .Ilso be sensitive to the realities of t he 

sites to whl�h the studies eppl y. 
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