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INTRODICTION

In March and April of 1965, pollen analysis was undertaken on
& suite of sixteen stratigraphic sediment asamples from the
Axmijo Shelter for EBastern New Mexico University. The samples
were associated with BMII, BMIII, Santa Ana-Atrisco, and San
Jose cultural materials, and the lowermost two samples were of
culturally sterile sediment. Only seven of the samples
yielded sufficient pollen for analysis using the standard
extraction and counting techniques of.this laboratory.

It was apparent that the other saples contained pollen, but in
such reduced frequency that the proportion of organic and
inorganic debris on the slides was extremely high. Therefore,
the nine samples were processed by a differert technique: one.
designed to more fully eliminate detritus and concentrate the
pollen. Four more counts were obtained. If yet another
technique of extraction was used on the remaining five samples
even these might yield pollen couiats, but there was no time
to attempt such a process.

It is Xnown that different extraction techniques sometimes
produce different results on the same pollen sample, so when
two extraction methods are used on the same series, it may be
argued that comparison of pollen counts from samples prxocessed
in different ways is suspect. In the present instance there is
no direct data to allow evaluation, but there is a fair amount
of consistency in results between sample 15 and sample 16,
which were processed in different ways; and samples 5 and o,
which were procegsed in different ways. In my opinion there is
little reason to presume that the results of samples 1, 2, 3,
4, 5, 10 and )5 are not comparable to those of samples 6, 7,

9 and 16.




RESULTS AND CONCLUSIONS

Samples 8, 11, 12, 13 and 14 failed to yleld sufficient

pollen for analysis, and sample 9 yielded only a 100-grain
count. The other ten samples gave the 200-grain base count
which this laboratory uses aa its standard. The pollen
diagram is drawn up in the normal fashion of this laboratory
and it reflects the use of an adjusted pollen sum {Schoenwetter
and Eddy, 1964, pp. 69-72).

The stratigraphic pollen series seems to be divisible into

a numbexr of discrete zones. The uppermost sample is the only
available representative ‘of the first zone. This zone is
characterized by a significant increase in arboreal pollen

and a significant increase in Ambrosieae pollen relative to

the samples immediately below. The second zone is reccgnized
in the samples collected 16 and 22 inches below surface. Not
only are these distinctive by reference to the sample collected
at 10 inches below surface, but they also contain less Artemisia
pollen than those immediately below and none of the hygric
pollen types (Typha, Salix and Cyperaceae). These samples are
also distinctive in containing Bphedra pollen of a different
type than the other samples.

The samples collected at 28 inches, 34 inches, 40 inches, 46
inches and 58 inches below surface may be considered collectively
as members of a third zone characterized by the presence of
pollen of plante adapted to hygric conditions. This zone may

be subdivided into a later sehsn~ne (IIXa) characterized by
significantly higher frequencies of Artemisia pollen, and an
earlier one {IIXIb) chazacterized Ly significantly higher
frequencies of graas pollen.

The sample from 64 inches below surface constitutes Zone IV.
It is characterized by significaatly higher Ambrosieee
frequencies than zones above or below it. This sample
contained one grain of Zea pollen. Zea pollen is differentiated
from pollen of Eripsicum or ggg_gkggng {teosinte) by surface
sculpturing visible by phase contrast microscopy and by its
range of size which, while overlapping with the others, is
sonewhat lazxger. Since no phage contrast equipment was
available for use in determining that this grain was Zea,
gize wam relied on. ‘The grain, in its crushed fossil

state, has a measurable diameter of 67.5 microns and probably




measures over 85 microns in an expanded condition. The pore
is masked by the fulds of the crushed grain. Under oil
immersion (900X) the surface of the grain is finely
microreticulate,

The sample from 94 inches (Zone V) is distinctive in its
significantly higher frequency of juniper pollen, and its
significantly lower frequency of Chenopodiaceae pollen. 1It
contains significantly less Ambrosieae pollen than the sample
from Zone IV, and no pollen of hygric plants or cultigena.

The sample from 100 inches differs sufficiently in its
Juniperus frequency to be designated as a separate zone (VI).
In other respects it is like Zone V.

The interpretation of envirommental conditions from the

statistics of a palynological spectrum proceeds in two fashions,
The empirical approach, utiliszed primarily in pollen investigations
in the American Southwest, compares the results from surface
samples collected under known conditions of vegetation with
subsurface samples and applies the principle of uniformity in
interpretation of the latter. A second approach considers the
ecological factors pertaining to the pollen taxa recognized in

the subsurface samples in light of their modern floral

equivalents.

Mo surface samples have been collected or analyzed from the
area in which this site occurs, nor from the generxal vegetation
patterns of this region. Any attempt to utilize the empirical
approach to interpretation, then, must be based upon samples
collected to the north and west in Maw Mexico or to the south
and west in Arizona. In the area of the site the vegetation
pattern would be characterized as a shrub and grassland
community dominated by saltbush, with favorable site locations
supporting savanna and woodlands of juniper or juniper and
pinyon. The surface samples which have been collected to the
north are from a region which supports more sagebrush than
saltbush. The northern area has species of grasses which tend
to be more cold tolerant where juniper and pinyon are absent, and
more pinyon where the trees are present. The surface ecamples
which have been collected to the south are from a region which
supports almost pure grass comnunities {desert grasslands), and
oak or oak~juniper savannas where trees are present. Both
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saltbush and sagebrush are estentially abment in the seuth,
Thus the empirical approach must de applied with cautivn and
the interpretations based upon it must be congidered only the
best available estimates.

A major distinction which can be drawn between surface samples
collected frow the steppes and savannas to the north and the
degerts, grazslands &nd savannas to the south is in the amount
of arboreal pollen contained. Table 1 diagrams the known
range of AP frequency (on the bagsis of an a2djusted polien sum)
foxr the various vegetation patterns. It will be noted that
values greater than 5C per cent are restricted to the northern
aavannas., Values less than 10 per cent are restricted to
southern grasslands and desexts. Applying the empirical
approach, we shoul@ be able to characterize a pollen spectrum
as more probably a reflec¢tion of southerm than noxthern
vegetation patterns if it contains less that 10 per cent AR,

Both the empirical approach and the ecological approach agree
that samples containing any frequency of pollen of Salix,
Typrha or Cyporaceae indicate particular edaphic conditions.

It has been empirically determined that pollen of cattaile and
sedges iz not disseminated over any great distances, and
collections made directly under willow trees rarely contain
more than a few per cent willow pollen. dJudging by surface
samples collected in the north, however, it seems that when
peculiar edaphic conditiong are evidenced by the cccurrence of
pullen of hygric plants, the AP frequencies do not accurately
reflectthe vegetation pattern. Probably this occurs because
the pollen sh2d by the local flora is over-represented and also
because the edaphic situvation allows unusually good praservation
of grains which are ordinarily destroyed.

Pollen greins referable to the Ambrcsieae are found in surface
samples, but usually in low frequency. Martin {1963) argued
that high frequencies of Ambrosieae (low-apine Compositae)
pollen were indizations of high water tables and undissected
floodplaing, but receat work on surface samples in southeaatern
Arizona haa tended to nulligzy this conclusion. It would scem
that high f£requencies of Ambrissieae pollen cclur commonly at
some timaa and not at others, and therefore they are a good
stratigraphir: index €os=zil. The ecological significance of
their aceonrience is still debatable, however.
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Martin has demonstrated (1963, p. 51) that the occurrence
of the two morphologically distinct varieties of Ephedra
pollen has some ecological significance. &ites containing
significantly more than 50 per cent nevadengis-type pollen
are distributed in that part of the Southwest which enjoys
more of a winter-dominant precipitation nattern, while sites
containing more of the torreyana-type pollen-are in thet part
which @et3 more of a summer-dominant vainfall pattarn,

Variations in nevadensis and torreyana-type Ephedra pollen,
then, seem to be a significant ecological index. '

Applying the principles of interpretation discussed above,

Zone I would appear to indicate some vegetation pattern less
moist than a northern savanna and more moist than a southern
grassland or desert. The relatively low Gramineae values are
not inconsistent with an interpretation of grassland. In view
of the high Chenopodiaceae values and the unusually high

juniper values, I believe that the ecological approach might
justify interpretation of a saltbush~dominated steppe vegetation
pattern similar to that of the area today with juniper savannas
neazoy. :

Xan Zone II times, the vegetation pattern at the site was
probably not much different from that during Zone I times, but
some change had occurred. The junipers seem to have been
located further fram the site area than occurred later. The
occurrence of the nevsdernsis-type of Ephedra pollen (without
the torrevana-~type)would indicate more definite influence of
conditions presently represented more frequently to the north
of the area.

The AP frequencies of the Zone III spectra are not a reliable
index to the basic vegetation pattern because of the evidenced
peculiar edaphic conditions. The locality was prxobably on the
margin of an ephemeral cienega throughout Zone III time. The
finely laminated condition of the alluvial unit tends to
support thia environmental reconstruction. The higher frequencies
of Artemisia pollen in Zone IlIa2 may be interpreted as an
indication of a more northerly wvegetation pattern occurring at
that time. It seems possible that the overall ecological
condition may have been one of a northern steppe pattern. In
Zone II1d times, the grass pollen frequency is increased.

This may simply be a re@flection of the cienega environment,




if it is not an artifact produced by people bringing grass
into the rocke~shelter. As it occurs in conjunction with low
Artemisia and Chenopodiaceae values, it may be interpreted
as an indication of the occurrence of a vegetation pattern
now more usual to the soutkt.

During Zone 1V time, the AP value is consistent with an
interpretation of a more southerly vegetation pattern. The
reduced grass freguency, however, indicates that it is not of
tke same sort az oreured during Zone IIIb tima, The
Chenopodiaceae values seem to justify an interpretation of

a saltbush dominant ecology, like present, albeit with fewer
tress near the eite than occured daring Zone I times.

The sample frox !one V has a higher AP frequency than is
expectable in the gsouthern grzsslands or deserts, but not one
higher than is found today in the southern savannas. The
increased grass ‘requency appears more consistent with such
an ecological niche than a moge northerly steppe or savanna
where mwore Chenopodiaceae and Axtemisia might br expected.
The ecame argumeni: holds for Zone VXI. The hiyh graes

| . frequencies appear more probadbly a reflection of a southerly
environmental influence and are most consistent with a

| grassland or desert interptetation.

‘ Put another way, Lhe environmental conditions at the site can

| be considered in three categories: ()3 essentially similar to
today (Zones ¥ ani IVi; (2) indicatiag ecological influences

‘ now more effective in the north. (dones IXY and IXIXa); and (3)

| indicating ecological influences now more effective in the

| south {Zonees XIIb, V, and VI). This conclusion is in basic

’ accord with other pzlynological studies of the post-glacial
enviromnente of the American Southweat (Martin, 1963: Hevly,

1964) which have indicated variations ccecuring through tine

in the wintez-dominant (northern) and sumer-dominant

(southexn} rainfall conditions. When a summer-dominant

condition is apparent in other areas, the Armijo shelter

record should indicate either conditions similar to those of

today or conditions reflecting influence of more scutherly

vegetation patterns. When a winter-dominant condition is

evidenced in other areas the Armijo shelter record should

indicate conditions reflecting influence of more northerly

vegetation patterns.
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Thus the shift in conditions between Zone I and Zeone II time
could be interpreted as due to a shift from a summer-dominan
rainfall rexime (Zone I} o a winter-dominant one (Zone II).,
As this occurs within the range of Basketmakexr 7YX time, it
could well be correlative with a gsimilar ghifli dated to AD 750-
800 in northexn Weéw Mexico {(EBchosnwetter and Eddy, 19564).

by

W

¥n Zone IiX¥a times the pattern of winter-deninant conditiong was
also in effect, but this changed to a summer-dominant condition

in Zone 1Iib. 8y correlation with a similar shift in the

Arizona pollen chronology (Martin, 1962), this variation at the
end of San Jose time would date adout 2000B.C. Tais date ecemns
scinewhat ervoneocus in view of estimates about the age of the
cultural materials asscciated, but it must be recognized tchat the
date of 2000 B.C. for the Zone I¥ia-1iIib shift is mostly
guesswork. It ig obtained by a correlation of interpretation of
ecclogical conditions 2% Avmijo Tank with a similax interpretatiea
in southern Arizona. In southern Arizona thexe axe two radio-~
carbon dates available for the palynological unit under consideration,
and the best zstimate of age for the relevant pollen shift theze
ig 2000 B.C. %hie date could easily be a whole millenium, ox
aven one and 2 half millenia, off in either direction,

In Zonem XV, V and VI, as in Zone IXIb, we scem to be dealing
with a sumser-dominant condition. Ey correlation with Martin's
chronolony, the iadicated zones would all date between 2000 B,C.
and 6000 B.,€C. The rather remote posSgibility exists that a
winter-dominant condition occurs in the samples which yielded
inegufficient wollien (70~83 inches). If it is the casz, Zones

VY and VI wourid date older than 8C00 B.P. by polien correlaticn
of the hypotneiical winter-dominant condition with that
recognized in Martin'e chronclogy at 6000-8000 B.C.

CULTURAL ECOLGGY

The most intevesting result of this study, from the arxrchaeclogical
point of view, iz the lack of maize pollem im the Basketmzker
samples, Maizme is definitely known to have bheen grown in the
Southwesit on this cultural horizon and auchn before. Maize pollen
is found in 2ssociation with macrofossils of maize Ffrom
Bagketmakex and Axchaic sites (Martin, n.d.; Schoeawetier, 1962;
Bevily, 19%4#; Irwin and Ixwin, 1959:; Schoenwettexr and Bddy, 1954j,
and it is aliso found when no macrofossils are recoverad (Movtin




and Schoenwetter, 1961; Martin, 1963; Schoenwetter, 1962:
Hevly, 1964a; Schoenwetter and Eddy, 1964). Thus the lack of
maize pollen is probably significant, but there are a number of
explanations possible. The economic function of the site, for
example, or the season of occupation, or some cultural
peculiarity in the handling of the maize plants and/or pollen.

If the lack of maize pollen on the Basketmaker and Santa Ana-
Airisco horizons is significant, then its presence on the San
Jose horizon is even more significant. If there is a cultural
continuum here, it must be recognized that the people did know
of corn but for some reason were definitely not following
cultural patterns which would allow for incorporation of corn
pollen in the sedimentary matrix of their habitation area.

A rather simple explanation would be that the site was not
occupied during the season when corn was being grown. In

view of the fact that the site was on the margin of a cienega
during much of its period of occupation, this would be
reasonable. During the growing season of corn the site was
probably too wet and soggy for comfortable occupancy, but during
the winter months, when the cienega dried out, it would afford

a dry sheltered location near a small but reliable water source.
It would also be located near a supply of edible cattail and
sedge roote. If corn was brought into the site in the winter season,
it might be expected that it would be already shelled, and
perhaps already ground to flour. The pollen would not be carried
into the site in quantity, since it clings to the silk and
exterior foliage of the maize plant after dissemination from the
tassels. The pollen grain never comes into contact with ovule
for fertilization of spermatophytes; it therefore is not
expected to cling to the seeds.

What natural resources may have been available to the occupants
of Armijo shelter at various times? During the pre-San Jose and
the San Jose horizons the resources would have been about the
same ones available to the Chiricahua and Mescalero Apache during
historic times., During Santa Ana-Atrisco and BM II times the
resources would have been about the same as those historically
available at Cochiti, San Felipe and Santo Domingo. During late
BMIIX times, the present resources of the region were more
probably available. The exploitation of those resources, however,
is a cultural gatiern, and no amount of paleoecological
reconstruction can yield data on what environmental opportunities
were, or were not, exploited.
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All that paleoecological reconstruction can do is allow the
recognition of a range of probable resources which can ®erve the
archaeolngist as a framework within which respectable hypotheses
can be /ormulated. 1If one does not know the nature of the
environnent, the occurrence of a large number of “"woodworking
tools® is simply a criterion for differentiating one horizon
from another. When one can demonstrate that, on the horizon on
which such tools occur in quantity, there was little available
wood, the tools and their associations can be reconsidered in
cul‘ural terms and their meaning and function investigated.

PYOPOSALS

fhe results of this preliminary investigation can be considered
extremely valuable in that they have pointed to the direction of
necessary supplementary research., PFirst, it is evident that
distinctive palynological horizons can be recognized as occurring
through the Basketmaker and Archaic cultural periods as has been
demonstrated for later periods in the Southwest. Such horizons
should be extremely valuable stratigraphic tools to the
archaeologist, since so very few sites of this time period are
‘ stratified.

Second, the value of the technigie for the interpretation of the
cultural ecology of this time peiriod cannot be over-emphasized.
The underlying philosophy to the “stages of culture® spproach of
most archaeologists deals with a progressive evolution oif
economically oriented technology. This philosophy must be put to
the empirical test whenever the opportunity allows. To undertake
such a study adequately we cannot continue with the assumption
that the environment presently observed at a site is equivalent
to that which the occupanta encountered. We must not only know
if the environment was different, but when it was different and
how it was different as well as what cultural variations are
associated with what environmental variations. Of the
paleot.cological techniques the archaeologist can utilize to
resoclye these matters, pollen analysis is the most precise, the
most comparative, the most obtainable, and the least expensive
per unit of recovered informatien. Other techniques can, and
should,  supplement the palececological investigation of the
pollen analyst. Geomorphdlogical, geochemical, malacological,
faunal and paleobotanjcal techniques also should be applied to
the archaeological project, and the wider the horizon one seeks
. to investigate, the more time-consuming and expensive the project
becomes. The nature of the site and the nature of the archaeological
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problem are the two factors which must carry most weight in
making the decision of which, if any, palececological techniques
are to be utilized. The valie of pollen analysis for this area
seems fairly well demonstrated in this report.

Third, though pollen studies have been undertaken on the time
horizon involved in other arcas, the attempt at correlation of
the Armijo Shelter samples w..th those from other areas yielded
only very rough dates. It zcems highly unlikely that this was
due to an error. or fault, of the method. Pollen sequences in
the Southwest in the A.D, 100-1950 time period have shown very
close correlation in varlou: areas, and there is some evidence
that ecological variaticns :‘f2coginized in the Southwest are
correlative with variations general in the northern hemisphere.
It seems more likely that tie available pollen sequences are
correct, insofar as they gn, but lacking in sufficiently specific
dating concrcl. The potential cultural chronology, especially
if it can be equatel with internal stratigraphy, alluvial units,
and radiocarbon ari tree-riig dates, can provide the necesszly
specific dating centrol on the pcllen spectra. This, in tuim.
will make the dating potentinl of the pollen analytic technique
more effective in situations where other controls are larcking.

To accomplish the three research problems outlined above, I
suggest the following approach tc be undertaken in conjunction
with the future rerearch planiz of I'r. Williams:

f1) 1In conjuncticn with the survey--and-testing phase of her
proposed project, two kinds of pollen samples should be
collected. Przm eitch s8ite or sit2 area located, a surface pollen
sample shoulé be tiken ani observations recorded on the presently
occurring flora. Th:se smmples will act as controls on the
subsurface materin/s, aliowing an empirical index of “present
conditions® and. ti2 exp:ictable raage of varistion. PFrom each
site excavated or test¢d, a suite of stratified samples should be
collected with tle sam: degree of control {i.e., 4-inch or 6-inch
levels) as the c:lturili materials and in direct association with
them. Some of the si:es investigated will probably be alluvial
profiles of int:rest and concern o the project geologist.

R R




It is not expected that all of the surface or all of the
sub-surface samples will be analyzed. When the results of

the test excavations have been analyzed, it should be possible
to delimit accurately a cultural chronology for the area
studied. Pollen samples associated with well-defined horizons
in this chronology--probably only a emall proportion of those
collected--can be processed and analyzed and the resultant
pollen chronclogy will be controlled by the cultural one,

This chromnlogy would at once be a paleoclimatic chronology
and a cultural ecological chronology since it comes directly
from the sites.

(2) In conjunction with the Armijo Shelter excavation phase
of Dr. William's project, an expanded pollen program should
be undertaken to take advantage of the rare opportunity
offered by this stratified site. Samples should be analyzed
at 4-inch intervals from this locality to obtain a second
chronology which will act as a check on the survey chronology.
Between the two there is every reason to expect that there
will be sufficient detail to allow correlations with other
pollen chronologies from the Southwest and the emergence

of auch information of stratigraphic and cultural ecological
value. Other pollen samples from this site could also be
analyzed for the resolution of specific cultural problems,
such as the correlation of lithologically distinctive strata
in different parts of the shelter.

It is to be expected that research approach (1) will
necessitate the analysis of about 100 subsurface samples,
and research approach (2) will necessitate analysis of an
additional 40 samples.,
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