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INTRODUCTION
Use o+ sediment samrles collected from the Hinkkson Site for a
classroom research projsct late in 198B% provided opportunity to
extract and essamine the pollen thev contalnsd. Sirce the effort was
wrdertalken by students with nmo prior experiesnce of pallamn studv. the
raw data is to some degree suspect. However. the student work was

supervisaed by experienced personnel, and students were encouraged to

rely on supervisory help whenever & prohlematic issug aroses. The

samples should be re-observed before any additional data is recovered

or further snalysis proceeds. but that would be more a ceans of
ifsuring comparability and consistancy of data sets than a reguired
quslixy control. The available data seems whollv adeguate to the

tinds of interpretations cevaloped in thais regort.

FOLLEN EXTRACTION

There are & number of Jdifferent pollen eutraction techn:alies
which have proven effective for archaeological! site—-contest deposits
of tha Celerado Plateau. and no two researchers commonlv employ
gractlv the same ones. The techniaus used hsre (Schoenwetter 197%)
iw standdrd $or this laboratory, thoudh 1n this tas@ & "spiks" of
exotic Lyvcopodium spores was added to allow absolute pollen frequency
Calculationse using the formula of Pearsall {198¢:2B2).

The technigue was successful in producing pollen in analvzable
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buantitzes fraom 15 of the T samples. Three of the depauperate
samples were collected from culéurzslly sterile depesits pre-datitie
construction of Hinksan 17. The other four were collected from
profile 18 at LZ401. Follen concentration calculations dpocument that
the depauperate samples contain fewer than 800 pollen grains/cc
original sample. while the others contain more than 1400 aralnsdicco
and normally contain more than 25650 orawnsscc. The distinction as
probably & funclion of the amount of pollen trappoed in the ssnples

originally. rather thamn & function of pocllen preservation or the

gxtraction technigue emploved.

CBJECTIVES

Freblem—orientation 13 s requirement of palyrolpgical study which
conditions most field and laboratorv attributes of research designs .
As pallen analvels may provide a variety of forms of information
useful to archaeological reszarch. a8 numb2r of different ultimate
eblectives can ke i1dentified which would be airded by recovery of
pollen records from these samples. Frior to delineating ultimate
obijectives and desianing large-scale ressarch proarams to persus
them. bowever, it is narmaily gppropriate to rcent:fv mocgest coals
and to implement & phased reszearch design that proceeds in & highly
centrollied fashion.

Most questions of archaeclogical significence are necessarily
grounded on issues demanding relativelv sscure hnowlesdaos of reletive
and/or chronometric antiguztv. That is., to have = hasis +or
Lwnderstanding whether one body, of archasclooical record revresents &

point :n time prior tc. subezguent 1o O contemporaneou=s with anather




éodv of record. and how much older or vounger it 1s. In Southwestern
studies o+ the second millenium AD. swuch contrel :s normally provided
by intimate or direct association of archaesclogical records with
tr@e-ring samples. archeomaanetic samples or by ceramic assemblsoes
vhich can be cross-dated by direct associat.on with such
informstion. Eambles of sediments associated with such records, and
the pollen they contain. can be similarly cross—dated 1n absence of
indications that site formation processes have caused pollen of
€arllier or subseaduent periods to become incorporated i1n the sample.
Howeaver., manv sr-chaeseiegical contexts which occue 1n Colorado
Flateau sites vield information which is only indirectly associated
with tree—rings, archaromaaonetic dates or dendroloocically cross-dated
ceramic stvles. Petermining the antiguity of such arthameleaical
records i1s less secure unless another dating technigue is available.
Fortunately. they may be directlv assocrated with palynelogical
information that can tdentifv the cate the pellen and sediment 1h
which 1t has beern trapped was decosited throueh apolication of the
Colorado Flateau Follen Chronology (CFFCY). The ekmiective ot this
pollen study was to determine 1+ application of the Colorado Flateau
Follen Chronoclogy weulc suppert:

(1) the inference that semarates aliquets of the same pollen
sample vielg the same CPPC date:

(2) the i1nterence that mollen =smoles of ostensibly eauivalant
antiguity but dissamilar cultural fFumcticn 1m the sane room vield the
eame CFFC date:

(Z) the 1nference that polien sambles of ostens:biv eocuivalent
antiquity deposited &t dif+erent rcoms 1nt the site would vield the
same CFFC date; and

(4) the inferznce that opollen samples of ostensiblv distinctive
satiquity depositad 31n ths same room vield distinctive CFFL dates.




As a secondsry :nierest. the general palynoladical character of same

stratified sample sequences fram terraces at L7401 was also explored.

THE COLCORADC FLATEAU FOLLEN CHRONOLBGY

When a sufficient number of cross-dated pollen records for
dirfferent Reri1ocds of time become availatle +or a region, district or
site. they mav be arrdaved in the chironological order suacested by the
crose—dates and their relative stratigraphic positions. 1f patie-ns
of palynoloqical data occur changde with the passaae of tirme. ene may
accept the operat:ing assumption that an ecosvstem condition or
variable (&.g. vegetational response to chanoes in climatic ar
weather conditions) has varied over time at the aeooraphic scale
relevant to the dats base. ]¥ contrelled tests of the assumption
centipue to suppart it. the assumption provides basis forr the
inference that the data patterns and changes i1nvolved are sources of
informatiaon which may ke used to identify the artidquity of anyY naw
pollen records Trom the ageographic area that derive from the same
sOrts of defs=z:tz == the eriadinal samples.

A Bollen chroniolagv of this sort wac develooed for Colorado
Flateau archasological site—-contesxt deposits two decades ago
{(Schoenwetter 1974, and has been wesied ano aswlied since then at a
numb®r o+ archaeolod:cal sitez (Luoe® and Schosnwetter 1977 Fetersen
1983¢ Rwsenbery 1%77: Schoenvetter [57&4. 19287:. Scott 1977. 19781.
The Colorado Flateau Follen Chronoloay (CFPC) provides sstimates of
the antiguity of site-context pollen records within temporal

intervsls — e.g. AD 1075 - 1125, 1125 — 12Z1S. 1215 - 1240, 1290 -
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27y The 1ntervals asrs not eguivalent an length. and the true

antiquity of the sample may fall anvewhers within the interwval.

‘i’ Urlike radiocarbon or archagomaonetic dates, the boundaries of the
temporal intervals were established by ocross-dating to averasass of
tree—ring records. Thus the interval covers a specitic number of
calendar vears rather than thes number of vears representing the
standerd error 9r sStandard deviation from e central point estimate of
arntiquity. However , different epirscdes of the CPFL are
palvnologicaellv recoonized by 1dentical characteristics.  For
examPle, pollen recomrds cross—dated te AD 1240 — 1275 are
indistinauishakble from those cross—-dated to AD 1215 — 1225 in vespect
to ‘the stiributes that allow dating. S0 "pollern dates'" provided
throcgoth application of the CFFC sre expressged as alternastive
pessibilities (p.g. AD 1340 — 1275 or {245 - 133959). Discrimination
among the alternative possibilities is rormallv indesendently
evidenced by associated archaeclogical record and/or the

stratiographic positions of zamples.

RESULTS AND DESCUSSION: GeEizRAL

The pollen ocbservations: recorded for esach sample by esach student
are tabulated im Mppendis I. Eince raw pollen data is rarelw
interpretable, the appendi:s it grimarily pressnted ag a convenlence
to future pollen armalvses. in anv case. these dats are difficult te
evaluate because student ingspesrience msy heve introduced biasss.
Une maY note. +or exanmcle. thst student MW consistarntly obset-ved more

Buercus, more Frazinus and more Indetscminants pollen than other

e

i

udents. Thoush this mioght be a featuwre of the pollen spectra of
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éhe samkles she observed. 1t mioht also be true that MW was inclined
to recognize badly damaeed pal vhomorphe as Follen reguiring some sart
of taxoriomic label. Similarlv. student CS consistantlv observed more
Gramineae and Zeg pollen than ether students. It mav heave occcurred
in the samples, but 1t also

identi+y palvnoaorphs a= Gramineaa and LeEz pollen tthat other students
recognized AT spores. It will also bLe mnoted that inm feur cagses
multiple pollen counts have been oenerated for individual samples.
Two Observers are involyved in one i1nstance. thrree 1n the second
1nsstance. and one 1a tlhie oiher tve cases. The effect 15 to produce a
larger body o+ observations for these samples which mav be
"collapsed” tnto a si1nule pollen record. 1 have ussd collapsied
pellen r=cordz 1n construction of Table 1.

Table 1 presenis the principle pollen frequency values “or the
prroject samples. Thouah arduments can be presented to 1dentidy
likely errore in thils dctc base. I have taken the observations at
face value and talculated pollen freauencies fer Table | on the hasis
of all obkserveo btcllen (Tetal Pollen Sum) . Table 1 also provides ihe
size of the Adjiusted Follen Sum (see Schoenwetter and Eddy 1964:7%
tor the tarxa i1nvolved) and the Adjusted Arworal Folien Freguency
(Ad3. AF%) tor the sample. It i= this pollen statistic whicgh

ident:fies the CPPC posit:on for site-montext pollien records.

ReSUL TS &b DISCHSSION: RINGSON SI7E
Two pollen extractions wvere perfermed on separate aligugts of
samPle #1080. collected as oi1t+:ll st tocus 1. Roow &t at Himbkson 1C.

The Ad3. AFY value f01- one 18 22.6 and for the other is I5.0. They




are staotistical equivalents., and both lie within the raneae o0f values
that dates 124@® = 1275 or 1315 - 1335 1n the CFPC.

Two samples were recovered from different cultural /depositional
contexkte in Rpom 1 at Hirikson 1S. Separate aliguats ef samnie #1494,
of Eit¥:il]l. were examined by separate students ~-=- one af whos also
observed the pollen of samole #1118, which had been demos:tad :n &
hearth. Both samoles were ostensiblv dekcsited about the cate of
room amandonment. The Adji. AFL values are 19.0. 1S5.5 and 17.8. They
are statistical equivalenis and &«ll lae within the ranas that dates
Al BOAS — 1125 or 1279 = 1315 bn tha CFFC.

The fouwr samples callected from Room 1 st Harmkson 17 were
ostensibly deposited at ditterent times. The two collected from
below orinding stone supports {(i#1del and #13462) are frrom deposits
that predate room construction. WNeither vielded sufficient pollen
for analysis. The sample collected from hearth+ill (#1414) Was
ostencsibly deposited at the end of room occupation. but it too was
urnanalyzable. Follen i1n the midden sample {(#11Z7) 1s associated with
gotlterv sumgesting depoz:tz2on occwred earlyv i the occupation of O8Jo
EBonito. It's Adi. AFY value is 7.3. which lies within the rangs that
dates AD 10675 - 1128 or 1275 - 1315 In the CFFC.

The scmnles recovered +ron Hinpsean 15 fall into two arowps. One
contains two samples recovarad $r8a Pitfid! :inside what aspesr=s to
hava kbeen a structure located in a pPlaze (R1O804& and #1@30E). and a
sample (#3075 collect=c srom <313l of & pesEmEuld of That structure.
Banple #1079 is ostensibly olde~ than #10304 and EB. Sample #1079
vields zrn Adl. AFY value of 5.9 while the collapsed rdi. AFL value

for Samsle #1080 13 Z2. 3. They are not =tat:stical eguivelents, and




the ostensiblv older sample dates AD 1875 — 1127S or 1275 - 1215 1n
the CPFC while the ostensiblyv vounger one dates AD 1240 — 1275 or
15%S — 1835,

The second aroup contains two samples that were prabablv sealed
beneath stone slabs at different Limes. The cstensibly vaunaer
sanple (814E3) was probkably ssaled beneath a hatchcover late in the
occupation of the kiva. It vielded & collacgsed Ad). AFL value of
17.9. which would date AD 1075 - 112% or 1275 - 1315 in the CPPC.
The ostensibly older sample (#1484) was probably sealed bensath a
shelfstena at the time the liiva vas It vielded =&
collampsec Adly. AF% value of 14.2, which would date 1t to the same
CPPC range as the ostensibly vounger sample. However, aliguots of
this saiple were inderpencentlv analvzed bv thiree different students.
CS. SM and TF. The cellapsed Ad). AFZ value obtained by LS i=s 7.3,
while those obtained by SM and TP are 24.6 and 29.9, respectivelv.
The disparity between CE°s cbservations and the others ig &
statistically siagnificant function of C5 s larger value for Bramineae
pollen. I+ C8’s observations ars excluoed. the collapsed ad3. AFn
value obtained bv the other students suoogests the older sample dates
1 the ranme of AL 1Z40 — 12275 o~ 1315 — 1322 i the CFFLC. I am
inclinec to faver this altenative.

The congrusnce in CPPC dates for the =Iiguots of sample #1080
sugoests the pollen record of & given sample 18 likelv repestedly to
vield the same CPPC dats. Similarlv. the csnorugnce 1n CEFC dates
for the samplaes from Hinksaoan 17 swuggests that pollen records of &
particular antiquity are likely to vield the same CFPC date even i1if

thev ares ctollected frow locations of dissimilar cultural Tunction.




}ﬁ the Hinkson 17 case this could be because the loci were abandoned
before deposition of the pollen records. But that wouwld not explailn
why samples from Hinkson 13 date to the same CFPFC intervale as
samples from dissimilar cultural contexts elcewhere at Hinlison
{Samples #1080, #1414, #1079 and %#1484) and other s:tes on the
Colorado Plateau.

Finallv. the infermation from Hinkson 3 identifies a lack of
conaruente 1n CPPC dates {or samples which are likelv ta bhe of
distinct amksolute anticritv. thouah they were recovered frren the same
archaeoladgical features. Overall. then. aProlication of the CFFC to
identify the probable antifiuity of particular samples —-- and their
assoclated archeeolooical records —- seems rellabmle.

ficcepting the archaesological evidence that the pollen record of
sample #1157 was deposited early in the occupation of Ojo Bonito
(vihich is estimated to have mean pccupied about AD 13Q0) . CFFC datine
of H:nksor pollen reacords suguests most of the sampled deposits were
laid down between AD 1275 and 1315. Biven the likelihoaod that the
kiva at Hinkson 12 was constructed before the sediment of sample
#1482 was sealed beneath the hatechcover, and the likeiihood that
sample #1484 oates to the construction episode. the kiva seemns to
have been constructed 10 the AD 1240 - 1275 interval. The pit+ill

date for the structure zn the plaza. however. 18 &0 1315 - (Z335.

RZSULTS AND TISCUSSIBN: THE TERRATZE SEQUENCES
®ollen samble sequences were collected st 2 location= $rom the

artiticCilal terrace features at L7 441 at S <o intervals. Cell=cti:ens

were made in hopes that analvsis would &llow identification of Lthe

horizon of rTerrace construction and/or determination of ths cultural

D
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&ge or function of the terraces. Nelther of these anbitions 1e well
founded from the perspective of pollen studv given the small numbers
of terrace sequence samples that could be collected and analvzed.
Wikth emall numhers ef samples. stratigraphic herizons and orior
events cannot b2 credibly 1centified by patterns of Pollen assemblea=
changes ever the course of time or by varialtions 1n pcllen
statistics. Thig leaves the analyst sepking to lLldenti+y
streatioraphic horizons and prior events on the basis cf coccurrence o+
1ndex fossils (e.a. maize polien as an index of a horizon of
cultivation). Inde: +foseils are rare in mollen seouencec.
unfor-tunately, and the ebsence of an 1nder fte1sil 1s never an
edequate basis for rejection of the hypothesis that the plant or
plants 1nvolved did not occur i1in the lorcal +lora. Also. the presence
of an index fo=eil is sometim.s attributed to misident:fication.
cantamination aor recard-keepina errer (e.9. FBerey 1985:290-92,
295-¢7).

Samples collected from the 1E location vielded sufticiently fewer
pollen grains that analveils was considered too time—cornsuming to be
cost effective. Fersistant study would have ultimately meen rewaraed
with & statistically adequate aumber of pollen odserwvations. bul the
centrast between these samples and others with iespect to pollen
cencentration would have made conpariecn suzpect becauz=e af their
potential to have preserved pollen in a distinctive wav.

The sample sequences coll=cted at locu= 17 and locu=

U]

are
stritinaly dicscsimilar as regardes promortional representaticrns of most
tavza. thouah the tasa invelved are the samse (Froure i). This

suggests that the deposits traspped different pellen rains. thus were

10
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;milt up during dif<erant episedes of time. However. they are
simrlar 1n that the pollen concentration values essentiallv daouble
between the § = 10 ctm =nd 10 — 15 cm deplh level in bLeth cases
ftappendan 1). Thi® i1ndes af i1mproved canditions for pollen
pressrvation occurs at the approximate level of the base of the rocks
torming the terrace walls and may be related to terrace construction.

Two features of the terrate pollen sequences that ceserve mentlen
are the ccocurrence of Zga {ma:z2el pollen in the lower levels aof the
locus < sequence. and the unusually larue nuabers of Lecuminasae-type
pellen arains ekserved below S cm depth 1n the locus 1A seguence.

The Iea pollen record i1s interprstable as index foss1l zvidence of
use of the terrace as a cornfield. It 1s curious., hewever. that the
index would appear tn the portion of the sequence i1n which hollen as
mare poorly preserved: and it 1s unfartunate that the abservataions
were made by the student Wwho™ s worl: may B least reliatle in -espect
to identifications of maize and agrass pollen.

Leauminosae—-type pollen is morpholosicslly guite variable, amd
the pollen tarxon prebably 1ncludes rpellen of & numberr of ashera
within and outside this Tamily of plants. However. the overwhelming
mejority of planiz which proaduce pollen that wouicd be 1dentified as
Legumy nosae—-type are :trgsect-mpel!inated. Such plants produce and
disnerse relatively litile peollen, and one expecis pollan freauancies
for tnis taxon to approximate thosg cf such other insect-pollinated
taua &z Onagraceae. Labitas, Sbolonscess, Umbelliferze angd Yuccs., Thne
pollen Treguenciee exhibited fo- Leauminosee—tyms dollen in the lscus
1A samples (Figure 1) stircnel!y sugoest local overrepresentation.

which 18 rclascziexlly revarded as an indes: of hiahlv localized




élcrzstzc condations. such as mav ke anduces by human behavior.
interestinaly, terrace locus 1A 1s not the only place where
Lequiminosae-tvpe local overrepresentation occurs. The samples +rom
Minkson 15. and the vouneer sample from the lliva at Hinkson 13, &lso
present this anomolv. 1t stretchas credulatiy te consider the cases
merely coinclidental. but there 18n"t sufficrent patternmina in the
information at hand to present & supportatle explanation. A
plausable hvypothasis that accomodates both the Follen concentration
and the local overrepresentation evidence is that subsequent to
construction of the tei-ace walls., trash was added to the terrace
surface and worled into the substrate as a fertil:zing sgent for
crops to be @rown on the terrace surface. Downwasnh t(sensu Bidbleby
1985:Z) has invested pbollen of the trash/native A horizon mix stratum

ainto the B tiorizon of the terrace cgil Prgfile since that sventi.

OTHEE REMARES

Evern taking the orospects for- pollen type misidentification bwv
inexperienced observers 1nto consiceraticn. the taxonomic data
provided by the Hickson samples presents somne curious patiernig.
Givaen the ubiguity of Zgs pollen in the eczupation horizon poliaa
specira pof puehlos of the Colorade Flatezu. it is surprising that
maize pollen was observed in onlv three of the eicht productive
OCCup&tlon sawmles from Hinkson. and two of those are of ceremon:ial
room cantext. Other ethnobotalmi= zollen tupes (Cleome. Cucuroita.

Gos=voium. E¥lindropuntial occuwr with similar tar:ity, and their

frequency 1s staticstically areater thamn zerc only in cersmonl &l foon

context. The occurrFence of Wossypium ‘cotion) pollen is itsal+

=
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;nusual for dnasazi sites. but 1s nat susp=ct here because at least
one of the ocbservations was contirmed kv an experienced palvnolooist.
Another anocmoly is the identificatian of Ulmus (2im) pollen in

the pitfill at Hinksen 17. Elm 1= widelyvy cultivated in New Mezxico
todav. But i= not & mative member of the flora. Since the
1dentification was contarmed, and the pollen type 15 morpholodgicslly
unigue, the cimplest explanation is that Sample #14%5 was
cantaminated during the pericd of field collection by modern pollen
Fain. Unfortunately. the similarity of the pollen spectrum of this
sample to those of all the other samples from the sits calls for amt
explanation 1f such contaminaticon 1s assumed. The modern pPellen raih

axpectably containe amuch more Junipetrius. FPinus and Gramirneas mcllen

than one obssrves in this pollen spectrum. 7The wide varietv of

arboreal taza adapted to riparian habitats (Betula, Alnus. Saliw,

Populus. Juglang! 1= slso noteworthy, comsidering the saall size of
the sample series and the fact that haléd the samples contain none of
these pollen tvpes.

Fimally, there are curious patterns in the distributien sf
locally overrepresented insect pollinated pollen tvpes. The
s:ityation for Leauminosaes-type sollen has been discucced previouslvy,
but one may note that the distribution af Sphasralcea {(clobe mallow)
pollen exactly parallels that of Lzauminczae—tvA® {anc sirongly
parallels that of s2thnoboitanic) pollen 1n thz site—context depos:ts.
It seems unlikely that these distributions are coincidental. though

nith such & small samctle series the prohability that they are edfects

of chance cannot be ruled out bv statistical tests.

13
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SUMMARY

The 1mmediate obJect:ive ef this poflen studv was demor:stration
that pollen samples from the Hinlison Site could be i1ndependently
dated by the CPFC corformamly witih antigutty est:mates developed
through analyslie of ceramic assembleoes. This was successvullwv
accompl ished. Given the orokabkle interval of site occupastion. the
CFFC pollen dates ranae from AD 1240 — 1275 (construction date for
the kiva at Hinkson 13} throuah AD 1275 - 1315 (constructiocn date +4or
the structure 1n the plazs at Hinkson 13, date for the sampled level

i the midden at Hinkson 17. f:i:l1l dates faor the pite at Hinkson LS
and the &’ I ] i
15) to AD 1315 - 1335 (fi1ll date for the pat 1 the plaza structure
at Hinkson 13).

A seconderv obhJective was ertaminaticon of the mollen records of
sample sequences from the derosits of terrace features te identify
evidence of terrace functionis) or dates of construction. The pollen
spectra present no clear =vidence of terrace antiquity, thouah the
depcsits w7 locus 1A ssem likelv to heve bzen laid down at = Ltime
different 4rom that of the deposits sampled at locus 2. Lecal
overrepr Leguminosag-type collern at locus & and the
octurerence of maize and ethnobotanic pellen in the lower sawmples of
locus 2 d=2nosits suqaestz the terraces fora an sctivity arez which
may have =ome relationship to activeitiesz wundertaten 10 cerancni el
rooms at Hinksor. but the dets base avariamle for study i= var too
small to examirne Lthe i1ssue orepelrlyv.

Follen concentration values i1n Lhe terrace samples -iss sharply

above the S — 1@ cm depth. which 15 the lavel at which the base ef

14

1N




Ehe T2 race walls accur. This 15 censiatant with & scenario an which
the primary +unction of the terrace is retention of winter molsture
to maximize arowih conditions far maize germination durino the &Spring
dreught season. The terraces may have been located where Lhev are
because moitsture sesms to be retained 1n these colluvial deposiLs
below Z0 cam throuabhout the ertire vear. Ceastiruction of the Lteriracs
would store moisture in the level which wculd Becwmme warm enoudh soon
enough to serve craplants (amaiz-e, for example. reauiras 55 F, for-
aermination). browth would sllow thele roots to reach the paraanent
meisture leve:] ceon kefore the end of the spring seazon. which would

assure harvest well befuare easrlv viinter frosts.
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