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Report on Pollen and Starch Analysis of Samples from Playa Chiflo #1, Rio Grande Basin,
New Mexico.

Tom D. Dillehay 2018

The stone-lined and stone-clustered cultural features in and around the edge of Chiflo playa
basin were first brought to our attention in 2010 during a foot survey conducted by Gary Grief,
Dorothy Wells and Marcel Kornfeld. The survey was of the unnamed playa now known as
Chiflo Playa #1. Grief, Wells and Kornfeld returned to the playa and surveyed it with a total
station (See Appendix A). In 2016, the features were shown to Tom Dillehay who thought they
might have water management and agricultural functions similar to those he had observed in
high altitude, seasonally dry basins in the Andes of Peru, Bolivia, Argentina and Chile (See
appendix B-Dillehay 2016). In order to test this proposition, Dillehay, Grief, Wells, Tim
Viereck, and Paul Reed carried out further field inspection and EM conductivity analysis of the
features and any additional ones below surface. The conductivity study suggested additional
stone features were buried as deep as 50-70 cm (See appendix B). The next step was to core
selected features to obtain sediment samples for micro- and macro-plant study (e.g., pollen.
Phytolith and starch grain), which was done in May, 2018, by Dillehay, Grief, Wells, Viereck
and Harvey and Betty Hagenstad. Summarized below are the survey, coring and macro- and
micro-plant analyses, the latter carried out by Dr. Linda Scott-Cummings at PaleoResearch, Inc.
in Boulder, CO (See appendix C ). Funding for the plant analyses was provided by the Taos
Archaeological Society, Grief, Wells and Dillehay. As reported below, one radiocarbon date also
was obtained on charcoal from an organic layer in Feature 2 at the ~25 em level.

To summarize:

1. The rock features are cultural in nature and appear to date in the late
Prehispanic to colonial and possibly early modern era. Several stone-lined and
stone-clustered features were observed. Conductivity and coring was done at three
Features, named Feature 1, Feature 2 and Feature 3, the first two being rock
clusters and the latter stone-lined (See appendix D -Dillehay 2016).

Feature 2. a rectangular-shaped “rock-like garden™ sampled on the far east end of the
Chiflo playa (see appendix A ), contained a medium grayish organic layer, most likely
culturally produced, at the 0-35 cm level. A few charcoal specks were recovered from the
~25 c¢m level of a core sediment from this layer, which was sent for radiocarbon dating to
Direct AMS. The resulting calibrated date was 1449+- 15 cal AD years ago (Direct
AMS: 028839), making it late prehispanic in age. This date agrees with the depth of
dated sediments in playa basins sampled by Holiday et al. (Johnson Mesa) in
northeastern New Mexico (Holiday and Meltzer, 2006). No diagnostic ceramics or point
types were directly associated with the features, although point types of various cultural
periods were recovered from near the playa. At the Chiflo Petroglyph site, Grief, Wells
and Kornfeld have found diagnostic examples of a Cody complex point base (Turned
into the state by BLM Archaeologist Paul Williams.). Bajada, San Jose, Armijo
Stemmed. and a possible Jay point. The Chiflo petroglyph site is less than a mile from
Chiflo Playa #1.



Dillehay and Grief also found a debitage of material of very fine thin volcanic
andesite near dacite in composition just to the south of the playa. No diagnostic
points were found at the site. Regardless of their age, the features are associated
with local and regional indigenous cultures.

Furthermore, it is reasonable to presume that this type of water management and
agricultural production in the playa basins occurred earlier than the radiocarbon
date presented here as suggested by the deeper rock features (below ~30 ¢cm
encountered by both conductivity and coring.

2. The mico- and macro-plant study provided by PaleoResearch Inc. (See
appendix C) revealed evidence for maize in levels well below the surface,
indicating that corn was certainly part of the crop regime there in both
prehispanic and colonial times. There also is the likelihood that chili peppers
were grown, but as documented in the PaleoResearch Inc. report. these data are
ambiguous.

3. There also is a dung spore associated with grazing animals which could be
elk, bison, horse, cattle, etc., yet in deeper (probably late prehispanic) levels
(~20-35/40 c¢m), this would likely be elk and bison. In the upper levels (~5-10
cm) near the surface of the features the spores are probably associated with
cattle, elk, and horse. It also should be noted that we deliberately cored narrow
areas between surface rocks (~3-5 ¢cm) in features to prevent any downward
churning of sediments from animal hooves (elk, cattle, or horse), thus the
stratigraphic spore contexts are solid, intact and most likely not from mixed or
disturbed layers. This also holds for the pollen and starch grain context.

4. It should be kept in mind that nearly all of the rock linings and clusters at
Chiflo had deeper rocks, perhaps suggestive of cultural features as deep as 50-70
cm. (Most of our cores ended by hitting deeper rocks at these levels). We
suspect the deeper rocks are cultural features because some surface rocks are
derived from fluvial deposits (i.e., rivers, creeks) that had to be imported.
Others also likely came from the nearby mountainsides: the basins are not the
sort of depositional environments that foster natural rock accumulation.

5. Located approximately 1 mile to the West of the Chiflo basin site, where
Grief and Wells have been recording rock art in a narrow rock-ledged spring, are
several other water management features (e.g.. small canals, crop fields, holding
basin, low dike), which are different from those documented at the playa basin.
The features in the area of the rock art may date to the same time period as those
in the basin and likely also related crop production. Grief and Wells have
surveyed other playas in the area and have found similar features as seen in
Chiflo Playa #1.



Appendix A
Kornfeld Survey and Aerial View of Chiflo Playa #1 with
Feature Locations
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Aerial View of Chiflo Playa #1 with Feature Locations




Appendix B
Dillehay 2016

Preliminary 2016 Report on an EM Conductivity Study of Stone Features at Chiflo Playa
™a. L, Northern New Mexico

Treen Ty 13ilichay
Tritrodduestiom

On April 26, 2016, Gary Grisl, Dorothy Wolls, Tim Wierecl, Panl Reed, and 1 carricd out a bricf
somduph vity survey of two arcag at 4 plava basin, Chizle Playa No. 1. north of Chitle Mountain,
which is located northwrest of the town of Taos, Mew Mexive. I hud visited the area hefore with
Gary, Dorothy, ard Mark Henderson and had geen he rovk linings and other rock features on the
suslavs sround the edpes of the plaza, belicving that these might be indigenous water
management feamwres. I working specifically with Gary and Dorethy, we planmed o preliminary
conductivity survey of lwo 20 by 20 m bloels at the playa. The block survey was plannsd near
present-rizy suvdbee [ealures at the playa that are straight lines of recks or small boulders, while
athers are semirectangular “rock-like pardens™ (%) or other srone fealuz.,

What intmially called my atrention to these fearures at the playa were similar ones | have seen al
nuncercus places in the coastal desert plaius and high deserl regions of the Penrvion, Argenline
and Chilean Andes. |6 the Sndes, waler chunnel guides. sometimes called paiay de gallo, are
ollen built wroimd the edges of the playa svstemn to drain water into them from distant andfor
higher areas (Fig. 1; 1ling in Browman L987), espacially during Lhe rainy seasons. These snides
are ustally a liue of rovks or hooldess that extend oot trom the shoreline of the plava basin to
funnel wuler imnto certain areas. Sometimes these constructions can have reeds or small inoe
branches used to form an equilateral pyramid to slow or guide water higher U the tocks, thus
the name gty o greadliy (Towsler feet).

Although com and other erops e plaied during the rainy ssason in places where the water is
trapged from runoff (Fip. 2 shows a seusonol plays in the desert of Ponz: Eling in Browman
1987}, the moismire is socn Jost. If the sediments are moist enough, fhen plants can complete
thelr growth cycle, In Poru, these playa-like setlings are somelires ealled melgas. Tn Oueclis
they are callud charia gocka, More specifically, in arcas where T have worked, such as the
Jequetopeque and Chieama valleys on the north coast of Pem, these Coatures were buill sinee
Fonmative timas (~500 B.C.) and contie in uss inday (Vigs. 3-4).

Tromisr keep i niind that these types of features manage not anly sucace mmoll waler inio (the
playa basins but alse what Liydrologists all “hydrostatic prassure”, which is exorted when fac
scasonal ar tempnral Mow ol subsurface water percolares from slightly highcr mround to lover
elevated areas, resnlting in the increased appeatance of moisture below-grownd, eapeciaily i,
arcund, and inderneath rocks.

This hydraulic condilien persisted evelically fior thousands of years in the Andes, and the fnative
Andzans of past and present knew and stll knew how (o manags it with moch aldll and vision.
Ll bas permited them to establish themselves on the barders of these basing and around the
Lo knwlls and hills sumounding them. This assertion is verilied by archeological settlement
paftarn stdies in variows reas of the Andes thar reveal adobe andéor stone constctions of



houschold pircas where people lived ncarby. In low-lying playa basins in the coastal deserts
today, people continue to construct weits and to manage water during the rainy scason; these are
usually run by local families and do not require a “centralized political authority™.

by

_Bling photograph of patas inJemietepeque yaLley,
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Figure 1. Photograph showing para de gallo in small stream near the the Jequetepegne River,
When the water is low during the dry seasor, the tree branches are not required (Browman 1937)
and when the area is dry, the feature appears a3 a hine of intermittent stones.

Fig. 12<U0. Qoeha in rainy STASO0N. Kote 'yani' canal on far
zias.

Figure 2. Small, seasonal playa {charka gocha) in the desert of the Chicama Valley on the notth
voast of Per, A rock-lined guide or yani canal is in the central background that drains watcr
[rum higher areas into the basin. Corn, beans, and chili peppers are grown around these types of
basins (Browmum 1987).

Fi gu 3. Stane. watcr-idclmc associated with playva basin in foreground in (e Alacama deser
of north Chile. Probably dates between A D 1100-1400 based on its association with two
diagnostic ceramic sherds {photo by Dillehay, TN,

10



l-'jgur 4. Stome wa
dates to late Formative period aroned 200 B.C. to A.D. 200 (photo by Dillshay, TD).

guiec heading info l basin te lalt in desert ol north Peru. Probably

In remrning to the Chiflo area, as o preliminary study, we sclected twa 20 by 20 11 blocks to
survey (Figs. 5-11). Each block was placed parallel to ar over rock features. Each block mapped
a 20 by 20 m space, each block had 20 parallol lines, each 20 m long., and cach separated by 1 m,
all warked by measuring tapes. A zlg-sap pailern was walled up and down the Hnes with the

“Goog

[igure 5. uc-aon of Chiflo-1 playa busin north of Tacs and west of the 11'*-1‘ Rio Grande
CANYON.

1



Figure & The Lwa 20 by 20 m survey blocks are revealed om this Google Earth azrial. Note the
prosent-day linear rock linings and other sewi-rectangular rock features and the standing water in
the lefl central part of the photograph.
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Figure 7. Topographic map of the Chiflo Playa No. 1 produced by Marcel Kornfeld, Gary Grief
and Dorothy Wells, showing the location of the two survey blocks (in red) and rock leatures

(modified from M. Korntald).
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o
cature-1 at Chiflo-1
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Figure 9. Rock Feature-2 at Chiflo-1
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g 22 gt T
Figure | 0. Lingar rock Featre 3 at Chiflo-1

Crnductivity Methods

In brief, fhe electromagnetic induction method 18 hased on the measurement of the change m
“mumal impedance™ between a pair of coils in the ingrument placed on or above the earth’s
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surface. The coils are electrically connected and are separated by a ixed distance. The
transmtier coil is used to zencrate an eleetromagnetic field at a speeific fFrequency. This is
lnown as the primeary field. The primary ficld causes electrical eurrents to flow in conductive
materials in the subsurface. The flow of currents w the subsurface, called eddy currents, generate
a sccondary magmetic field, which is sensed by the receiver coil. The magnitude of the secondary
ficld sensed by the receiver depends upon the type and distribution of conductive material in the
subsurface. Both the indused sccondary field, along with the primary fickd, arc detected at the
receiver cail.

The magnitude of the sceendary [eld is broken into two orthogonal componants. These are the
In-phase (real component) and the Quadrature component (imaginary compenent). Under certain
opcrating conditions, the magnitude of the Quadrature coinponent of the secondary field is
lincarly proportional to the apparceni conductivity. In the absence of a highly conduciive material
{¢.g., metal) in the subsurface, the magnitude of the in-phass component is dependent on the
tnagnetic susceptihilicy of the subsurface.

There is no muthod (o measure the precise depth from the data we produced, other than to note
that it is almost certainly under 1.0 m as that iz about the deepest the instrument will vsually
penctralc the ground, thus a depth ol 40-60 em is quite possible for some featurss, depending on
the conductivity of the soil.

Onee collected in the ficld, there were three primary computer-based steps used to make the data
usable and to produce graphic resulls.

1. The database was divided into individual lines in order to make o formula (with help from
James Zinnner-Dauphinee, a GPR. cxpert, and Jacob Sauer, an archaeologist who regularky uscs
this same instrument with mc) to search for data that was collected more than 10 scconds apar
(1.¢., pausing, turning around, and starting the next ne took an average of about 30 sceonds per
line.} This produced 21 lines. We started at 0 and finished on 20, thus giving 21 lincs,

2. Bvery other line was then flipped to take into account the zig-zag recording method, We wrote
a formula whereby even numbered lines were the Y-coordinates, starting at 20 m and counting
down every time a measurament was taken, and odd numbered lines were the X-coordinates,
starting at 0 and counting np. When rendered as points, this approach puts the right
measurements i the right places.

3. The instrument recorded data at a controllable pre-determined rate (more or less 8
readings/sceond), so the walker musl keep a steady walking speed from lins to line. I not,
different numbers of measurements per ling are produced.

The data were then imported inio a QGIS program, and then [DW interpolations were performed
with a 0.5 m cell size (the actual reselution is 1 m in the X direction and variable, depending on
wilking spead in the ¥ direction; the 0.5 m cell size gives it a smoother appearance), resulting in
the following images whereby orange is higher in ¢levation and light green is lower in elevation
[or the Chiflo-1 block image in Figure 11 and black is higher and white is lower for the two
Chiflo-2 block images in Figures 12a-b. (Because the database for Chiflo-1 was slightly
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distorted, we used a different software prograre (ARC-GIS) and graphic representation for it
“Figure 7], thus the image is different and the anomalies or featurss appear s roughly shaped
mangular symbols, Although the data were slightly distorted or damaged for Chiflo-1, the lincar
images they produced are still real helow-ground anomalies. Tt is just that their graphic
representation on the figure is ireguiarly or oddly expressed in triangular forms, We tried o
sanetth these out for ronndness, bot discoverad thal “playing™ with the databiase just madis them
more triangular.)

Lastly, 1t 1s relatively easy for electricity to pass through the ground. Highly conductive soils
tend i be those thal retain more water or are coanposed of more clay, which may be the resull of
either natural or anthropogenic processes. Less conductive soils, of course, are the opposite,
better drained and/or composed of more sand, which could also result from nataral or
anthropogenic activity. ‘The sandy playa basins in the study arsa generally are less conductive
soils, although they drain water betier than clayey and olher soils.

Resufis

The instrument seems to have been slightly mis-calibrated for the Chiflo-1 survey grid. thus
resulting in the less than perfect presentation, as noted above. The rows of amorphous-shaped
objects or anomalizs m the Chiflo-1 image are below-ground features that appear to be boulders
or rock concentrations stmilar to those abavesground and shown in the previous photographs.
However, sometimes areas retaining warer in the sediments can produce similar anomalies but
this is very unlikely, given the lincar form of these anomalics, their sizes (between ~40-130 em
in diameter). and their position next to similar lincar rock features on the surface of the playa
basin foday. It also i possible that the standard goil o the playa basin i3 not very conduetive, as
noted above. If so, we could cortainly believe that the dark arcas on the two fmages for the
Chiflo-2 block in Figure [2a-b are not water management features but simply subsurface arcas
still retaining more water than surrounding areas, but again this is unlikely given their parallel
and semi-rectangular frms. Both ol the images (or the Chillo-2 hleck are aciually of the same
data for the survey grid. We were trying to ofter a two different possible Lnterpretations.

Chiflo-4

The line on the lefi (Figure 11a) ropresents the only linear feature recorded for the Chiflo-1
block. 1t suggests the presence of at least 15 single anomalies (e g, single small baulders?) or
separale clusters ol small anomalies {e.g.. piles of small rocks) in a south-to-north line oriented
from higher ground down to the lower edees of the playa. The line is roughly 18 m long, The
two enlarged lines to the right are close ups (Figures 11b-c) of the longer scgment on the left. As
for the depth of these anomalics, they seem to be roughly located at the same level below-ground
surface. As noted above, it is dilTicult to estimate the depth below the ground surface based on
data from the instrument, but the maximum depth recorded by this instrument wsually s 0.8-1.0
m. These linear anomalies are probably 40-50 cm in depth.
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Chiflo-2

Figures 12a-b show the resulrs for Chiflo-2. The dark regions outlined in red in Figure 12a arc
areas of high conductivity. The line to the lowor nght seems remarlably straight and scems to
parallel the line farming the vight side of the upper loft anomaly. It would be surprising if the
anomaly is fully the result of natural geclogy (though it is mpossible to be certain, a single 20 x
20 m block doesn't provide & sulficiently large context and steaight lines do appear sometimes in
some natural environmienis). 1Fthe soil is namrally highly conductive, then the white to light gray
arcas {to the left} would indicate a well-drained, possibly highly compacted region il the svil is
naturally less conductive, then the hlack regions would indicale a desiation Fom the norm.

As for the two solid dark wreas marked in red in Fignre 12 and delineated by the dash-yellow
lives in Figure 12a, these appear to 201 be linear rock alicnments as those nostulated for the
single line in Chiflo-1 and obgerved on the surface of the playa today. They are posaibly largs
semi-rectangular rock concemtrations, of which we only partially mapped with the instrument,
but at least we mapped part of the features below-ground. They alse eppear to be parallel and
blocky-Tike, A rough gness 15 that they are rock gardens or semething similar about 30-70 oo
below-ground. ‘I'hese anomalics scem o be slightly off-narth or northeast m divection, which
would be similar to those observed on the surface of this same area today (sce Figures 8-10).

Figure 12a. Amorphous and block=like features marked by vellow lngs,



Figure 12b: Amorphous and block-like featurcs demarcated by datk patches.
Lhiseussion

Unfortunately, we do not know the depositional/sedimentation rates of this particular basin, but
from the two publications (Holiday et al. 2006; Maltzer Z006) provided by (ary Griet and based
o his rouph cslimates (as well as my own) drswn [fom bese publications, 1 would gucss thal the
Chiflo Plays No. | subsurface anomnalies are either lare pre-Ilispanic or early to latz 1lispanic or
Colonial in age. (Keep in mind that the depositional tates for northeastam New Mexico, where
these two studies are based, are likely different from the geological setting and rates in the Chiflo
area.) Without sub-surface testing and dating these anomalies, presuming they are culturally-
related, we cannot obtain more absolute dates on them.

Dased on these poblications, wa can roughly estimate that anything below 10-15 cm in depth is
probebly pre-European, but again this must be tested by below-ground data. This can be done by
systernatically coring these arcas for any cultural materials and rock features (also as suggested
by Merrill Ayers, personal commumication, 2006) and/or by Lest s, Both technigques might
provide charcoal and also give sedimen: samples for starch grains, pellen, and phytolith analyses.
The latter are particnlarly sigmifAcant becanse 10 there 18 micm-cvidenee of enltigens or other nom-
local plant types associated with tock features around the edges of these playus, then they were
probubly placed there by human intervention.

Furthermore, based om what T have observed in the Andes and in the Coghuitz area of northam
Mexico, I would suspect that the Chiflo below-ground anomalies are indeed imndigenous waler
management teatures, whether they be pre-Hispanic, Hispanic, Colondal, or catly modern o age
[Le.. pre- To early-1900). | have not seen simular featores built by the Spantsh in Spain or
elsewhere in the Americas, exeept in these cases when the Spenish Jearned these technigues from
local Native Amenicans, which meuans they could be Colomiul in age but siill based on an
indigenous technology. More pleya basims should be cxamumed for similar features and
cthnographic imlerviews should be conducted wilh Pueblo tribal elders regarding any knowledge
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they have of them. Last’y, I should note that my cxpericnee has boen that these types of water-
Taanagemens fcatures, whether above- or below-ground, are usually foe of artifacts,
Occasionally, a few lithics or sherds are found with them and rarcly charcoal for dating.

To conelude, the purpose of water management features in arid Jands like northem New Mexizo
is to enhance the carrying capacity of the Iand even if on a seasonal basis and o diversify
production activitics through specialized land use and settiernent practices. The emphasis hore is
a historical perspoctive, that is, the necd to understand not just the ambient conditions of today,
but the lIong-term envirommental vanations and the consequent economic strategies evolved by
local residents (indigeneus or not) 1o survive and prosper in such situations. Theses historical
features at Chiflo Playa No. T not only need 10 be preserved as cultural patrimony but studied as
a technological investment of resourees.
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Appendix C
Pollen and Starch Analysis of Samples from Chiflo Playa #1,

Rio Grande Basin, New Mexico
by Linda Scott Cummings, PaleoResearch Institute, Inc, Golden, Colorado
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FIGURE 1. POLLEN DIAGRAM FOR CHIFLO PLAYA 1. NEW MEXICO.
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Appendix D
Photos of Features, Dimensions and GPS Locations

Feature 1 Feature 2
6.32m X 3.41m 17.11m X 4.28m

Feature 3
27.39m X .98m
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Appendix F
Location and Directions to Chiflo Playa #1

Detail from the 7.5 degree quad of Sunshine, New Mexico
N3645-W10537.5/7.5, 1963, DMA 4857 SW - Series v881

Warning: Do not attempt this trip if it has been raining or if it is wet or
damp.This route is 25 miles of dirt road and dirt 2 track.

Start in Taos, New Mexico and drive North on St. Hwy 522 until you getto
the Village of Arroyo Hondo. Turn left on Taos County Road B0O06. Drive 3
miles to the John Dunn Bridge and proceed up the road on the West side of
the Rio Grande Gorge. At the top of the gorge turn right at the directional
signs to Cerro Chifo. Drive North on TP 130. This site is on private property.
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US Burcau of Land Muragement Taos Misld Office

Contact:
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14, ClientCustomer Prajact Na_:

15, Land Ownership Status (must be indicated on project map):

Land Owner {By Agancy)} Acres Surveyad  Acros In APE
Frivate Indwidugl (see records for name) I14.E|D o |14_EHJ
o TOTALS 1400 400

16. Records Search(ez):

Digte(s) of HPOVARMS Fila Review: Name of Reviewer(z):

|
[Datefs) of Cther Agency File Roview: fvama of Raviewerr) Bgengy:

17. Survey Data:
a. Source Graphics [ ] NAD 27 5% NAD 83 Note: NAD 83 is the NMCRIS atandard,
W USGS 7.5 (1:24,000) topo map  Other topo map, Seale:

WGPS Unit Accuracy | '<1.0m @1-10m | 10-100m | »100m Acrial Phate(s)
Other Source Graphic(s): Total Station Susvey dune Dr. Marcel Kormfald-2608

h. USGS 7.5’ Tepodgraphic Map Name U&GS Quad Gode

c. County(ies):

o. Nearast Clty or Tawn:
e Legal Description:
Township (N/S) Range (E/w) Sactian

Projected legal description? [ 1Yes [ 1Mo [ 1Unplatted
f. Other Description [¢.g. well pad footages, mile markers, plats, land grant name, ete.):

[ ]1Continuation
18. Survay Flsld Methods:
Intensity: #100% coverage 1<100% coverage
Conflguration:  ~ hinek syrvey units W linear survey units ¢l x.w}:
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B othar survey units {spacify): Fo0L survey
Seape: T non-selective (all sites/properfies rocarded) | selectivefthematic (selected sites/properties racorded)
Caverage Method: -.ﬁﬂ','stematic pedestrian coverags

other msthod (describa):
Survey Interval fm): 3 Crew Size: & Flaldwork Dates: from: 10-Jlun-2010 tar 20-May-2018

Survey Person Hours: 12,00 Recording Person Hours: 5.00 Total Hours:  17.00
Additiconal Mamative:

[ ] Contnuation

19. Environmental Setting (NRCS soil designation; vegetative community; alevation; ete.):

[ ] Continuation

20.a. Percant Ground Visibility: b. Condition of Survey Area (grarsd, bladed, undistributed, etc.):

[ ]Continuation
21. CULTURAL RESOURCE FINDINGS " Yas, see next report section Mo, discuss why:

[ ]1Continuaten
22 Abmchments (check all appropriste boxes):
1USGS 7.5 Topographic Map with sitas, |solates, and survey area clearly drawn {required)
1 Copy of NMGRIS Map Check {required)
1 LA Site Forms - new sites {with gketch map & tepographic map) if applicable
1LA Site Forms {update) - previously recorded & un-refocated sitss (first 2 pages minimum)
1 Historic Cultural Property Inventory Forms, if applicable
1List and Description of Isolates, If applicable

T e T e T —

] List and Description of Collectlons, If applicahle
23. Other Attachments:
[ ]Photographs and Lag [ 1Other Attachmeants [Describe):
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NMCRIS No.: 142254

24. | certify the information provided above is correct and accurate and meets all applicable ageney standards.

Principal InvestigatoriQualified Supervisor: Printed Name: Dr. Tom Dillehay, Gary Grief and Dorelby Wells
Signature: Data: Title:

235. Reviewing Agency 26. SHPD

Revicwor's Name/Date: Reviewer's Mama/Date:

Accepted [ 1 Rajectad [ ] HPD Log #:

Date sent to ARMS:
CULTURAL RESOURCE FINDINGS
{fill in acpropriste section(s)]
SURVEY RESLILTS:

Archaeologleal Sites discoverad and registercd: 1
Archaeclogleal Sites discoverad and NOT registered: 1

Previously recorded archaeologlcal sites revigited (site update form requirad):
Previously recardad archacological sites not relocated (she update form required): 0
TOTAL ARCHAECLOGICAL SITES (visited & recorded): 1

Total isolates recorded: 3 " Non-selective isolate recording?
HCPI properties dissovered and reglstered:

HCFI propertias discovered and NOT registered: 1

Previously recorded HGP| properties revisited: 1

Previously recorded HCFI prepertics not relacated: C

TOTAL HCPI PROPERTIES (visited 8 recorded, including acequlas): 1

MANAGEMENT SUMMARY;

[ ] Continuation

IF REPORT IS NEGATIVE, ¥YOU ARE DONE AT THIS PQINT,

SURVEY LAMHCPI NUMBER LOG

Sites/Properties Discovered:

LAHCPI Ma. FieldiAgency No. Eligible? (¥/M/U, applicable criterla)
EAD327s
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MMCRIS No.: 142254
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LAHCPI Mo. Finldidgency Mo, Eligllla? (Y/NIU, applicable criteria)}

HCPl4sg7a 186TGE

MONITORING LA NUMBER LOG {slte form required)

Sites Discovared (site form required): Previously recorded sites {slte update form reguired):
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Argas autside known nearby site boundaries monftorsd? I lives . [ 1Mo, Explain why:
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Tested LA number{s) Excavated LA numbear(s)
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Appendix G
Site Record LA193273

1232019 XtraExport
LABORATORY OF ANTHROPOLOGY SITE RECORD

1. DENTIFICATION & OWNERSHIP

Lanumper 183273 (contact ARMS for sita registration) EX] Site Update? (complete at laast Sachians 1-1)
Slite Name(s): desmntmloeim Chiflo Playa #1
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2. RECORDING INFORMATION
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Recording Date: 0¥-Jan-2018
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Racords nvemton’: o iocation map | [ewrsvation, collection, analysis reenrds “Held jaumals, notes
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$Romer records: 560 Appendix
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Pollen and Starch Analysis of Samples from Chiflo Playa
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INTRODUCTION

The Chiflo Playa 1 site is situated in the Rio Grande Basin in northern New Mexico
approximately 7,000 feet above sea level. The site contains surface rock gardens that the
indigenous Pueblo peoples believe were used to grow crops and date to the Prehispanic or
Colonial era. Four sediment samples woere collected beneath the surface rock gardens for
pallen and starch analysis.

METHODS

Pollen

Sediments often present unique challenges for pollen preservation and recovery,
meaning that larger samples are required for land sediments than for pellen recovery from lake
sediments or peat bogs. A chemical extraction technique based on flotation is the standard
preparation technique used in this laboratory for recovering pollen grains from sediments. This
parlicular process was developed for extracting pallen from soils where the ratio of pollen ta
inorganic malerial is relatively low. It is important to recognize that it is not the repetition of
specific and individual steps in the laboratory, but rather mastery of the concepts of extraction
and how the desired result is best achieved, given different sediment matrices, that results in
successiul recovery of pollen for analysis.

Hydrochloric acid (10%) was used to remove calcium carbonates present in the
sediment samples, after which, they were screened through 250-micron mesh. Multiple water
rinses until neutral employ Stoke’s Law for setlling time. After settling the supernatant was
poured off. A small quantity of sodium hexametaphosphate was mixed into each sample to
suspend clay-sized particles prior to filling the beakers with water, Again, multiple rinses
employing Stoke's Law and decanting facilitated clay removal. Treatment with sodium
hexametaphosphate was repeated, as necessary, to remove clay. This process wag repeated
with ethylenediaminetetraacetic acid (EDTA), which removes clay, soluble organics, and iron.
Finally, the samples were freeze-dried under vacuum.

Once dry, the samples were mixed with sodium polytungstate (SPT), at a density of 1.8
g/ml, and cenfrifuged to separate the organic material including pollen and starch, which floats,
from the inorganic remains and silica, which do not float. The supernatant containing pollen and
organic remains was decanted and retained. The sodium polytungstate process was repeated
lo recover all of the organics. Once the organiocs were recovered, the accumulated supernatant
was centrifuged at 1,500 rpm for 10 minutes to allow small-sized silica to be separated from the
organics. This supernalant was decanted into a 50-ml conical tube and diluted wilh reverse
osmasis deionized (RODI) water and centrifuged at 3,000 rpm to concentrate the organic
fraction in the bottom of the tube. This pollen-rich organic fraction was rinsed, then all samples
received a short (25 minute) lreatment in hot hydroflucric acid to remove remaining inorganic
particles, The samples were acstylated three times for 10 minules each to remove exiraneous
organic matter. The samples were rinsed with RODI water to neutral. Following this a few
drops of potassium hydroxide (KOH) were added to each sample which was then stained lightly
with safranin.
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A light microscope was used to count pollen at a magnification of 500x. Pollen
preservation in these samples varied from good to poor. An extensive comparative reference
housed at PalecResearch Institute aided pollen identification to the family, genus, and species
level, where possible.

Pollen aggregates were recorded during pollen identification. Aggregates are clumps of
a single type of pollen and may be interpreted to represent either pollen dispersal over short
distances ar the introduction of portions of the plant represented into an archaeolegical setting.
The aggregates were included in the pollen counts as single grains, as is customary. An “A”
next to the pollen fregquency on the percentage pollen diagram notes the presence of
aggregales. The percentage pollen diagram was produced using Tilia 2.0 and TGView 2.0.2.
Total pollen concentrations were calculated in Tilia using the quantily of sample processed in
cubic centimeters (cc), the quantily of exotics (spores) added to the sample, the quantity of
exntics counted, and the fotal pollen counted and expressed as pollen per cc of sediment.

Pollen extraction retains starch granules. Since starch analysis was requested for these
samples, not only were starches recorded as part of the pollen count, an additional search for
starches was conducted. Starch granules are a plant's mechanism for storing carbohydrates.
Starches are found in numerous seeds, as well as in starchy roots and tubers. The primary
cateqgories of starches include the following: with or without visible hila, hilum centric or
eccentric, hila patlerns (dot, cracked, elongated), and shape of starch (angular, ellipse, circular,
or lenticular). Some of these starch categories are typical of specific plants, while others are
more common and tend to eccur in many different lypes of plants.

ETHNOBOTANIC REVIEW

Archaeological studies reference ethnographically documented plant uses as indicators
of possible, or even probable, plant uses in pre-Columbian times. Ethnobotany, the study of the
relationship "between people of primitive societies and their environment” (Schultes 1962 in
Chandra and Rawat 2015:124), provides evidence for both broad and specific historic
exploitation of numerous plants. Multiple ethnographic sources evidencing a plant's exploitation
suggest its widespread historic use and an increased likelihood of the same or a similar plant's
use in the past. We consulied a broad range of ethnographic sources both inside and oulside
the study area to permit a more exhaustive review of potential plant uses. Ethnographic
sources document historic use of some plants enduring from the past. Most likely medicinal
plant use persisting into the historic period originated in pre-Columbian times. An estimated
17.1% of the world’s flora comprise medicinally important plants (Chandra and Rawat
2015:124). Unforiunately, due to changes in subsistence practices and European food
introduction, a loss of plant knowledge likely ocourred. The ethnobotanic literature serves only
as a guide for potential uses in pre-Columbian times, not as conclusive proof of those uses.
When compared with the material culture (artifacts and features) recovered by the
archaeologists, pollen, phytoliths, starch, and macrofloral remains can become use indicators.
We provide the following ethnobetanic background to discuss plants identified during peollen and
starch analyses.
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Mative Plants

Amaranthaceae {Amaranth Family)

Recent revision 1o botanical taxonomy, using gene-based APG (The Angiosperm
Phylogeny Group 1998) and APG |l (The Angiosperm Phylogeny Group 2003) sysiems,
subsumes Chenopeodiaceae under Amaranthaceae and places Sarcobatus as the single genus
in its own family (Sarcobataceae). Cheno-am is a term derived from pollen analysis, althaugh
we have replaced it with Amaranthaceae according to the revised botanical taxonomy.
Amaranlhaceae refers to a group that includes the genus Amaranthus (amaranth, pigweed) and
members of the former Chenopodiaceae (goosefoat family) such as Afriplex (saltbush),
Chenopodium (goosefoot), Monolepis (povertyweed), and Suaeda (sespweed). Other members
of the original Amaranthaceae have pollen distinct from that of Amaranthus, so are identified to
genus. Weedy annuals or perennials, species of Amaranthus {(amaranth, pigweed) and
Chenopodium (goosefoot), grow in ecologically disturbed habitats such as cultivated fields and
the vicinily of habitalion sites, ditch banks, river bottoms, and disturbed areas. Other members
of the former Amaranthaceae have pollen distinct from Amaranthus, so are reported by genus
when they occur (Curtin 1984:47-48; Kearney and Peebles 1960:265; Kirk 1975:57-63).

Sometimes eaten raw, the nutritious seeds often were parched, ground into meal, and
made inlo mushes cakes, and beverages (Harrington 1967:55-62, 69-71; Kirk 1875:57-63).
Although Chenopodium seeds contain calories roughly equivalent to corn, they provide
significantly more protein and fat (Asch 1978:307 in Kindscher 1987:82). The leaves, which are
most tender as young, spring growth, were eaten fresh or cooked throughout the growing
season (Harrington 1967:55-62, 68-71; Kirk 1975:57-63). Older Amaranthus leaves provide iron
and vitamin C, whereas young Amaranthus leaves contain significant amounts of prolein,
calcium, phosphorus, potassium, vitamin A, and vitamin C (Watt and Merrill 1963:6 in Kindscher
1987:22). Amaranthaceae were gathered from early spring through fall (Harrington 1967:55-62,
69-71; Kirk 1975:57-63).

Amaranthus poullices were used to reduce swellings and to soothe aching teeth. Leaf
tea was used to stop bleeding, as well as to treat dysentery, ulcers, diarrhea, mouth sores, mild
heart, lung, and liver disorders, sore throats, and heoarseness. Chenopodium leaves, rich in
vitamin C, were eaten o treat stomach aches, intestinal infections, and to prevent scurvy. Leal
poultices were applied to burns as well. Furthermore, Amaranth contains abundant iron and is
given to those lacking iron in their diet (Angier 1978:33-35; Foster and Duke 1990:216; Marris
1972:58; Krochmal and Krochmal 1873:35, 66-67; Moore 1980:12). Mative groups used A.
refroflexus leaves to make soap for washing bandage and linens used to treat illnesses (Angier
1978:35).

Poaceae {Grass Family)

Poaceae (grass family), one of the largest and most economically important families of
plants, grow in all climates, though local conditions determine their abundance. Cereals, grown
worldwide, have been a staple in diets for thousands of years. Cereals and all grass seeds
contain an incomplete prolein complex and often are eaten with legumes to provide a complete
protein complex that contains all the essential amine acids (Couplan 1998:464).

Native Americans typically used a seed beater and burden basket when collecting
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caryopsis (seeds) (Ebeling 1986:183, 195; Grant 1978:517). When present, grass awns (hairs)
were singed off by exposing the seads to flame  Depending on speclas, grass seeds ripen from
spring to fall (Kirk 1975:188; Poht 1954:131-132), providing a long-term availahle fond source.
Grains were parched and ground into meal for making mush, bread, flour, and cake (Ebeling
1986:195-198; Kirk 19753:177-182).

Lenticular starch grains are observed in large-seeded grasses such as wheatgrass,
ryegrass, and badeygrass, all of which are members of the festucoid or cool season grass
group.

Grass leaves and stams were used for building, weaving, and making cordage.
Bedding, baskets, mats, clothing, screens, nets, twine, thaich, brushas, brooms, hairbrushes
clothing, and sandals were mads from grasses. Grassas also were used tor floor and roof
coverings and tinder (Ebcling 1986:195 197; Kelly 1973:417; Moarman 1998:127).

Cultigens
Capsicum (Pepper)

Capsicum (bell pepper, cayenne pepper, chili pepper, etc.} are cultigens introduced from
tropical Amaerica, originally brought under domestication in Mexico. This group has many
different varieties, including chilies, cayenne pepper, and pimentos. Fruits ripen to a yellow, red,
or black color. C. annuur is the most widely cultivatod specics of peppoer, and its varistics
include bell peppers, jalapefos, pimentos, chili peppers, and cayennc peppers (Elmore
1944:73; Foster and Cordell 1992)(Hedrick 1972:135; Kearney and Peebles 1960:755-756).
Lenticular starches are documented in chili pepper (Capsicum spp. L) fiesh (Perry el al, 2007).
White Perry et al. (2007) discuss the lenticular starch in chili pepper as “a genus-specific starch
maorphotype that provides a means to Idantify chili peppers from archaeological contexts” they
dn not compare or contrast the lenticular starches of chili peppears with the lenticular starches
sroduced in wheat, barley, oats, rye, and their wild retatives (Agropyron {western wheatgrass},
Herdeumn pusilium (little barleygrass), and Elymus (wild ryae)).

Chili peppers are noted to have been the most common spice used by Native Americans
in the Southwest. Sweet peppers are mild in flavor and includs the varieties commaonly called
pirmientos and bell peppers, whereas the hot pepper group includes varieties with a stronger
fipl, spicy Navor. Peppers are oflen canned, dried, or pickled (Brenzel 2001:512) (Hedrick
1472:138) Peppers are the most commonly uzed condiment in the waorld, and they are easily
cultivated hy many of their consumers in regions with long, warm growing seasons. The fruits
are a source of Vitamins A and C, iron, and magnesium (Andrews 2000).

Zuni groups are reported to have seasoned Cleome (bzeweed) and Zea mays (maize}
with chili pepper (Stevenson 1§13:68). C. annuum (cayenne pepper) can be used medicinally
to stop bleeding or to treat sore throats, colds, chicken pox, backaches, and a number of other
ailments {Hedrick 1872:135; Heinerman 1983:23-26; Kearney and Pesbles 1960:755-7586).

Zea mays (Maize, corn)

Zea mays (corn, maize) is a New World cultigen in the Poaceae {grass) family.
Endosperm composition allows identification of five different maize types. Flour corn, cften
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used by Native Americans, is starchy with little protein. Popcorn and flint corn have hard slarch
and more protein than other varietias. Dent corn has a waxy starch, and sweet corn contains
little starch and is mostly sugar (Heiser 1990:95; McGee 1984:241). Experimental processing
reveals maize pollen on husks, silks, in shelled maize, and in ground maize flour (Scott
Cummirgs, perscnal communication, 1883).

Zea mays evolved in the southern highlands of Mexico from the annual grass, teosinte.
Maize is a staple of many groups around the world and is the second most cultivated crop in the
world (Cushing 1920:267; Kiple and Omnelas 2000:99-100; Mangelsdorf 1974:122-125; McGee
1984:240). Maize demonstrates great variability in kernel color, size, and shape; in ear size and
shape; and in maturation lime. Maize kernel colors include white, yellow, blue, red, and black,
and combinations of these (Heiser 1990:95; Huckell and Toll 2004:45; Kiple and Ornelas
2000:99-100; Whiting 1439:67-70).

Maize is known to have been cultivated in the southwestern United States since
approximately 1500 BC, but is believed to have reached this area by 2000 BC. Zea had been
well established in the Fremont area 2000 years ago (Madsen 1989:7). Maize reached the
northeastern United States by at least AD 200, and likely earlier. Gultivated maize is noted in
east Florida around AD 750(Milanich 1998:45). The Great Plains acted as a gene flow barrier,
resulting in eastern maize species that are enzymatically different than their southwestern
counterparts. Mortheastern introduction began with minor crops that were grown in small
quantities for hundreds of years. However, by the Late Woodland pericd, maize had become
the principal food crop and was the focus of many northeastern tribes’ activities (Heiser
1950:88).

By AD 250, corn was cultivated at the Middle Woodland Trowbridoe site in Kansas, and
it appears at siles in eastern Texas and western Arkansas around 200 BC. Most likely maize
was adopted after the cullivation of domesticated squash began and before the appearance of
beans (Adair 1988:114; Peritula 2008}

At European contact, “maize was the maost widely grown plant in the Americas,
extending from southern Canada to southern South America, growing at sea level in some
places and at elevations higher than eleven thousand feet in others™ (Heiser 1880:89).

Often, maize was husked immediately upon harvesting. Ears were dried on the roofs of
homes, and ristras of maize were hung inside from the roof. Whole ears or shelled kernels were
stored for future use. Shelled maize was stored in bark containers, large baskets, and
underground storage pits (Hurt 1987:40; Robbins et al. 1916:83-93; Stevenson 1915:73-7§;
Vestal 1952:18-13; Whiting 1938:67-70).

Early-ripening corn was picked while still green and rcasted on the cob, while |ate-
ripening corn was made into bread (Hurt 1987:40). Corn silks were dried and ground with
parched corn to add swestness. Because pollen is retained on the silks, this practice is one
method of adding corn pollen to food and the archaeclogical record. Corn is frequently husked
immediately upon harvesting (Cushing 1920:264-267; Kiple and Omelas 2000:107; Moerman
1998:610-612), reducing the quantity of corn pollen introduced into archaeological
proveniences, although pollen that is retained on the silks often is included with the kernels, as it
is difficult to remove all of the silks.

An infusion of com silks (collectad before pollination) was used for many urinary tract



disorders such as incontinence, infection, and kidney stones (Rogers 19680:42). Corn was used
ceremonially by many tribes, and as well as for making toys, containers, thatch, cigarette paper,
ribbons, arrowheads, and ceremanial items. Often, cornmeal was colored with Afripfex
(saltbush) ashes. Black com was made into dye for basketry, textiles, and body paint. Clean
husks were saved for smoking and other uses, such as wrapping food. Corn pollen was widely
used in various rituals and ceremonies (Robbins, et al. 1916:83-83; Stevenson 1915:73-76;
Vestal 1952:18-19; Whiting 1839:67-70).

Although men sometimes helped dlear the land for fields, usually women were
responsible for planting, weeding, and harvesting maize crops. Seeds were planted in hills, not
rows, and often were planted alongside beans, which replaced nitrogen that corn plants
removed from the soil. Corn statks, in return, provided a vertical surface for beans to climb.
Also squash was planted as a groundcover that prevented weeds. Watchtowers and platforms
were erected so women and children could guard crops against birds, especially crows. Snares
and deadfalls were used to trap pests such as raccoons, weodchucks, and deer. The
abundance of game (generally deer and rabbits) in fields offered the opportunity for "garden
hunting®. Often, two crops of maize were planted in a single seasen. Maize is by far the most
cammon remain in Anasazi coprolitic material from Basketmaker [l through Pueblo times (Clary
1883; Cummings 19984:134-150; Minnis 1989; Moore 1978; Scott 197%9; Stiger 1977; Wiliams-
Dean 1986; Williams-Dean and Vaughn M. Bryant 1975).

Green corn was eaten fresh, and malure ears were roasted or wrapped in corn husks
and boiled. Dried kernels were ground into a multipurpose flour. Corn was eaten boiled, baked,
popped, parched, wet or dry ground into meal, or dried for later use. It was made into mushes,
pinole, a variety of breads and cakes, dumplings, porridge, and hominy. It served fo feed both
humans and livestock. Ripe corn kernels were dried, parched and ground into meal, hulled with
lye from ashes to make hominy, or prepared in various other ways (Gilmore 1977:15). Hominy
is made by soaking corn kernels in lye water created with ashes, which removes the outer skin
of the kernels (Gilmore 1877:15). Dried maize was boiled, often with meat and dried pumpkin or
squash, or ground into meal that was used o make bread, mush, or dumplings (Hurt 1987:40;
Moerman 1928:612). Parched comn was frequently served as a beverage similar to coffee
{Moerman 1998:611). The corn smut fungus Ustifago was also used for food. The fungi were
gathered when the spores were firm and ripe, and boiled (Rogers 1980:42}.

Easily transportable, both ground maize flour and a thin bread made from it provided a
useful travel food {Elmore 1844:28; Stevenson 1915:73-74). Dried maize was boiled, often with
meat and dried pumpkin or squash, or ground into meal that was used to make bread, mush, or
dumplings {Hurt 1987:40; Moerman 1998:612). Parched corn was frequently served as a
beverage similar to coffee (Mcerman 1998:611). The corn smut fungus Uslifago was also used
for food. The fungi was gathered when the spores were firm and ripe, and boiled (Rogers
1980:42).

Whole ears were also beiled and eaten. Corn silks were dried and ground with parched
corn to add sweetness. This practice would add corn pollen to the food and archaeological
record. Corn is frequently husked immediately upon harvesting, limiting the quantity of corn
pollen introduced into archaeological proveniences, although pollen is regained on the silks
{Cushing 1920:264-267; Kiple and Ornelas 2000:107; Moerman 1998:610-612).

Chapalote and Reventador




Chapalote popcorn, or pinole-popcorn, is an ancient type of maize thought to have
arrived in the American southwest more than 4,100 years ago (Nabhan 2008:84). The variety
has been deemed among the firsl land races of maize in Mexico. Producing small ears and tan-
to coffee-colored kemels, this maize usually has 12—14 rows of kemels, some of which are flinty,
while others more resemble popcorn. Toasted kernels may be ground into a sweet meal and
used to make a variety of foods such as polenta, cornbread, pinole, atole, and tortillas.
Discussing the uniqueness of chapalote, Nabhan (2012) remarks that "three corn experts
associated with Harvard and the Rockefeller Foundation singled it out for further sludy:

“Chapalote is one of the most distinctive races of maize in Mexico. [t is primitive in being
not only a popcorn but also a week pod corn. One of the most distinctive characteristics
of chapalote is its brown pericarp [kernef] color.” (Citation not attributed in publication).

Chapaiote has been found to “perform well even during relatively dry years because it
was early maturing and needed little supplemental irrigation if planted with the first monsoon
storms of the summer season” (Nabhan 2012:71). Mexican ethnobotanist Efrain Hernandez-
Xolocotzli believed that chapalote exhibils traits that indicate cross-pellination wilh leosinte, and
he classified ihis type of maize as a bridge between the wild ancestors of corn, and the more
recent popcorn and flint corn, speculating on possible trade routes through western Mexico
{Nabhan 2012:71).

Rewventador, known locally as "maiz reventador” which means, quite literally, "exploder
corn,” or popcorn, is “smatl-grained, flinty and undented,” with white kernels {Anderson
1944:301). It is noted to have been grown in western Mexico in the Colonial period. Similar
maize was recovered from archaeological sites including Paso Real and Culia¢an, Sinaloa,
excavated by Dr. Isabel Kelly. Maiz chapalote is reported 1o look similar 1o maiz reventador
except that those ears lock even more primitive and exhibil a dark tan pericarp. Maiz
reventador also has a longer growing season than maiz chapalofe. Maiz reventadoris also
similar to a maize grewn by the Akimel O'odham and Tohono O'odham groups in Arizona in
plant color, and in “having narrow cobs, tessellated seeds, well-developed tillers, and prominent
husk striations" (Anderson 1944:307).

In addition to having kernels a similar dark brown to those of teosinte, chapalote exhibits:

“large knobs on every chromosome except No. 10. 1l would seem as if these western
Mexican varieties represent a maximum inlrogression of teosinte. If so, this must have
occurred at some time in the past. While leosinte is not unknown in western Mexico, it is
now a rarity in the fields where we have studied maiz reventador” (Anderson 1944:307).

The topic of crosses with maiz reventador is explored, noting that within the resulting X1
population, some of the maize will more closely resemble maiz reventador, while others are less
similar. This same phenomenon is visible within the morphometric data for modern Hopi cobs,
suggesting that they are the result of crossing. Thus far the probable races of maize for this
cross have not been identified (Anderson 1944:307),

Evidence for growth of maiz reventador Tarther northward is noted in a “manuscript copy
of the 1776 Relacion of (San Miguel de) Sahuaripa,” where it is located on a map of Scnora.
The entry indicates that maiz “rebentador’ has small white grains and that it was used to make a
form of pinale that was commonly eaten in the area. Generally, reventador was used for
popcorn and pinofe, although it was not the only maize used to make pinole. Often, popped
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reventador was mixed with crude brown sugar syrup and made into balls {Anderson 1944},

DISCUSSION

The Chiflo Playa 1 Site is located in the Rio Grande Basin of northern New Mexico. The
site is situated at an elevation of approximately 7,000 feel within a high desert environment
where vegetation is dominated by sagebrush. Arlificial rock formations that are laid out as
alignments or in roughly rectangular areas are associated with sediments that are 15-20 inches
degp around the dry playa basin. Samples were collected from depths between 12—14 and 22
inches below the surface in the rock gardens. Local fraditions of the Pusbloan people indicate
these rock gardens probably were used to grow crops during Prehispanic or Colanial times. A
few non-gdiagnostic ceramic sherds and lithics were recoverad.

Four sediment samples from the Chifle Playa 1 Site were coliected from 12-14 or 22
inches beneath lhe surface rock gardens for pallen and starch analysis (Table 1). The pollen
record from all four samples exhibits many similarities. The consistency and the signatures
suggest a relatively light targeted time range. The arboreal portion of the record includes small
to moderate quantities of Juniperus, Abies, Ficea, Pinus, and Quercus pollen (Table 2, Figure
1), representing Juniper, fir, spruce, pine, and oak trees, in all of the samples and small
quantities of Acer negundo or Pseudoisiga, representing box elder and Douglas fir, in Samples
1and 2, respectively. Quantities of Amaranthaceae pollen, representing plants in the gooseloot
family, varied in these samples, with Sample 2 yielding Amaranthaceae aggregates and
Samples 1 and 3 yielding the largest quantities of Amaranthaceae pollen. Amaranihaceae
pollen might represent either native plants such as salt bush, or weedy plants such as goosefoot
that might have been tolerated or even encouraged as economically valuable native plants.
Quantilies of Arfernisia pollen, representing sagebrush, were ralatively stable, with Sample 4
yielding the largest amount of Artemisia pollen. Small quantities of Low-spine Asteraceae and
High-spine Asteraceae pollen reflect local growth of various plants in the sunflower family,
including ragweed or marshelder (Low-spine Asteraceae) and probably rabbit brush or
sunflower, or relaled plants. A small quantity of Ligulifiorae pollen was abserved only in Sample
4, indicating local growth of plants in the chicory rbe of the sunflower family, such as dandslion.
Brassicaceae pollen was observed only in one sample (1), suggesting that weedy plants in the
muslard family and economically valuable plants in the mustard family were not grown in thess
rock gardens.

Cercacamus pollen, reflecting mountain mahogany shrubs, was only observed in
Sample 2. Cyperaceae pollen was observed in Samples 2, 3, and 4, suggesting that these
linear rock clusters help to retain sufficient soil moisture to support members of the sedge family.
Ephedra torreyana-type polien was observed in all samples, indicaling local growth of ephedra
or Mormen tea of the varisty that reflects summer-dominant precipitation. Ephedra pollen is
divided into two lypes: torreyana and nevadensis types, which are differentiated by furrows,
ridges, and hyaline lines (Martin 1970:51). Torreyana-lype includes E. kifurca, E. antisyphilitica,
and E. torreyana, while nevadensis-type includes E. clokeyi, E. coryi, E funera, E. viridis, E.
californics, E. aspera, and E. nevadensis. Within their range, forreyana-type ephedra is
dominant along the Mexican border in southarn Arizona, New Mexica, northern Mexico, and
wesl Texas with 90-100% frequency. There is a sharp demarcation between dominance, and
nevadensis-type plants are dominant in the Four Corners area, Great Basin, and Mojave
Desert. This distribution mirrors the distinction between summer-dominant and winter-dominant



precipitation, with Ephedra nevadensis-type growing in areas of winter-dominant precipitalion
and Epfedra torreyana-type occupying areas of summer-dominant precipitation (Martin
1970:51-52}, Maodern distribution along precipitation lines indicate that prehistoric distribution
should be an indicator of summer- or winter-dominant precipitation and that changes in
frequencies of these two types of Ephedra pollen relative to one another act as indicators of
changes in precipitation patterns (Martin 1970:51-52).

Eriogonum pollen, reflecting wild buckwheat, was chserved in three samples {1, 2, and
4), while Eupherbia pollen, represenling spurge, was only observed in Sample 1. These weedy
planis form part of the background pollen signalure. Fabaceae pollen, indicating a member of
the legume family, was observed only in Sample 2. This pollen was not similar to that produced
by cultivated beans. Poaceae pollen was present in moderately small frequencies in all
samples, documenting local growth of grasses, some of which might have been harvested
either for making baskets or because their seeds are edible. Sarcobalus pollen was observed
in Samples 1 and 2, reflecting local growth of a small gquantity of greasewood.

The mest interesting recovery is the presence of Zea mays pollen, reflecting maize, in all
four samples examined. This is strong evidence that maize was grown in these gardens
delineated by or associated wilh these linear rock clusters. Recovery of Sporormieliz dung
fitngal spores in three samples (1, 3, and 4) was a little surprising and may suggest a Colonial
age use of the upper level agricultural features because Sporormiella dung fungal spores
colonize feces of grazers such as horses, although they are not limited to large grazers, and elk
could easily account for this presence to, or a combination of these grazers.

Sporormiella, an ascomycete fungus, grows only on herbivore dung in sub-boreal and
temperate regions. Produced frormn ascomata on the surface of drying dung, Sporormielia
spores spread passively to nearby vegelalion, then are ingesied inadverlently by grazing
herbivores (Davis and Shafer 2006), especially elk herds. Many coprophilous fungi, such as
Sperormiielia, rely on a cyclic process involving herbivore ingestion of spores with foliage,
germination of spores following passage through the gut, mycelial growth within, and eventual
sporulation on the surface of drying dung (Wicklow et al. 1980). Ascomata, the fruiting bodies
an dung, contain millions of individual spores, contributing to the environmental record in arsas
where dense herbivare populations exdst (Aptroot and Geel 2006). Depending on a sample's
context, Sporormiella recovery in archaeological samples can be an indicator of herbivore
presence, and/or possibly use of their byproducts. Interpretations range from the presence of
dung on the landscape, to burning dung for fuel, to the consumption of intestinal malerial for
cooking and subsistence.,

Following the historic introduction of grazing animals, Sporormiefla becomes more
abundant in Historic Period sediments. Numerous palynological studies document this
increased occurrence in historic samples (Davis 1987). Sporormiella Tungal speres are
recoverable not only from introduced herbivores such as horses and cows, but also bisan,
moose, wild sheep, deer, elk, caribou, and rabbit dung. Increased recovery of Sporormiefia
spores in hisloric sediments may relale to changing land use patterns, as well as the increased
time length that herds occupy any given area.

Seanning each of the samples for starches vielded three lenticular starch grains.
Lenticular starches have traditionally been attributed to large grass seeds from festucoid or cool
season grasses. Howaver, Parry et al. (2007) published description and photographs of
lenticular starches from chili pepper { Capsfoum) fruits. They did not discuss the similarities or
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differences betwsen lenticular starches produced in grass seeds and those produced in chili
pepper fruits.  Lenticular starches were obsgerved in Sample 1 and a single fenticular starch in
Sample 4. These starches suggest either local growth of a grass such as western wheatgrass
or little barley grass or growing chili peppers in areas bounded by rock alignments. It should be
noted that other seasonal grass species associated with wheatgrass and barley grass are not
present, perhaps suggesting chili peppers or a combination of all of these. An angular starch
{ypical of Zea mays was neted in Sample 2, adding to evidence for growth of maize in the area
represented by this sample.

Microscopic charcoal was moderately abundant in Samples 1, 3, and 4, and far less
abundant in Sample 2. Total polien concentration was high, varying from slightly more than
14,000 to nearly 56,000 pollen per cubic centimeler (o6) of sediment.

SUMMARY AND CONCLUSIONS

Pollen and starch analysis indicates that these linear rock clusters do, indeed, represent
agricultural features in this dry playz basin. Maizs was grown, probably benefitting from
increased moislure due to the presence of these linear rock alignments. Recovery of pallen
from agricultural crops is common from rock alignmenls, as these alignments also serve 1o slow
water transport of sediments and debris across the landscape. Maize starch was recovered in
Sample 2, further supporting growth of maize. Lenticular starch recoverad in Samples 1 and 4
suggests either growth of chili peppers or growth of cool season grasses that produce large
seeds such as western wheatgrass or litile barley grass.



TABLE 1

PROVENIENGE DATA FOR SAMPLES FROM CHIFLO PLAYA 1, RIO GRANDE BASIN, NEW MEXICO

éampka
No.

1

2

Core | DB
IE ‘35375
2 25275

1 35455
2 | 35225

|

| Provenience!
{ Description

| Sediment from linear rock eluster
Sediment from linear rock clustar
i

Sediment rock cluster

| Sediment from rock concentration

Analysis

Pollen
Starch

FPollen
Starch

Pollen
Starch

Pollen
Starch
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TABLE 2
POLLEN TYPES OBSERVED IN SAMPLES FROM CHIFLO PLAYA 1,
RIO GRANDE BASIN, NEW MEXICO

Scicntific Mame

Comman Name

;.ARBOREP.LPOLLEN: e
Acernegunde  |Boxelder l
! Juniperus Juniper |
I;maceae il — F‘]né féml'ly - N . __1
e ESO e —— . _
e . s al j‘
___E*;'nu.s - i o Pine o " o

Pinus ponderosa

Brassicaceae

Cercocarpus

Pseudotsugsa Douglas-fir
Quercus Qak
NON-ARBOREAL POLLEN:
Amaranthaceae Amaranth family {now includes Chenopodiaceae,
these two families were combined based on
' genetic testing and the pollen category “Cheno-
lams”)
Asteraceae Sunflower family
Low-spine Includes Ragweed, Cocklebur, Sumpweed
High-spine Includes Aster, Rabbitbrush, Snakeweed,
1 Bunfiower, etc.
Liguliflorae |Chicory tribg, includes Dandelion and Chicory

IMustard or Cabbage family

'Mountain mahogany

Cyperaceae

Ephedra torreyana-type (includes E. tarrey_ana,
E. trifurca, and E. antisyphilitica)

Sadge family

| Ephedra, Jointfir, Mormon tea

Eriogonum 'Wild buckwheat

Euphorbia o (Spurge

F_abacég - ::Bean c_-_&gume f;n_aly B S|
Poacéae ) B m_fGrass family o - T
Ear_c;bafus o Grease_'.;uood

?GEFIIGI_ENS:“ S S AR dluite: % -
_Z_t;a—m;}rs NN - S iMaiZe, corm o o
STARCHEé:“ - ) - o

Lenticular stan:h

:T}fpic:aI of starches p.rcduoed by gr.a.ss“&;a-s such
|88 those from wheal grass (Agropyron), ryegrass




TABLE 2 {Continued)

[ScentitcName  [CommonName
1 | (Elymus), or barley grass (Hordeurm)
Zestype Stacch ' [ Typical of starches produced by maize
FUNGAL SPORES:

| Sporormiglia
OTHER:

Microscopic charcoal Microscopic charcoal fragmants

Dung fungus

Total pollen concentration | Quantity of pollen per cubic centimeter {cc) of
| sediment

51



FIGURE 1. POLLEN DIAGRAM FOR CHIFLO PLAYA 1, NEW MEXICO.

See Appendix C



REFERENCES CITED

Adair, Mary J.
1988 Prehisforic Agricufture in the Central Plains. Publications in Anthropology 16.
University of Kansas, Lawrence, Kansas.

Andersen, Edgar
1944 Maiz Reventador. Missouri Botanical Garden Annals 31(4):301-311.

Andrews, Jean
2000 Crhilli Peppers. In The Cambridge World Hislory of Food, edited by Kenneth F.
Kiple, and Kreimhild Conee Ornelas, pp. 281-288. vol. 1. 2 vols. Cambridge University
Press, Cambridge.

Angier, Bradford
1878 Field Guide to Medicinal Wild Plants. Stackpole Books, Harrisburg,
Pennsylvania,

Aptroot, Andre, and Bas Van Geel
2006 Fungi of the Colon of the Yukagir Mammoth and from Stratigraphically Related
Permalrost Samples. Review of Palaeobolany and Palynology 141:225-230.

Asch, David L.
1978 The Economic Potential of fva annua and Its Prehistoric Importance in the Lower
llinois Valley. In The Nature and Status of Ethrnobotany, edited by Richard 1. Ford.
Anthropological Paper. vol. 67. University of Michigan, Ann Arbor, Michigan.

Brenzel, Kathleen M. (editor)
2001 Western Garden Book. Sunset Publishing Corperation, Menlo Park.

Chandra, Satish, and D. 5. Rawat
2015 Medicinal plants of the family Caryophyllaceae: a review of ethno-medicinal uses
and pharmacological properties. Integrative Medicine Research 4:123-131.

Clary, Karen Husum
1983 Prehistoric Copralite Remains fram Chaco Canyon, New Mexico: Inferences for
Anasazi Dief and Subsistence, University of New Mexico.

Couplan, Francois
1998 The Encyciopedia of Edible Plants of North America: Nature's Green Feast.
Keats Publishing, New Canaan, Connecticut.

Cummings, Linda Scott
1894  Anasazl Diet: Variely in tha Hoy House and Lion House Coprolite Record and
Nutritional Analysis. In Paleonulrition: The Diet and Health of Prehistoric Americans,
edited by Kristin D. Sobolik, pp. 134-150. Occasional Paper No, 22. Center for
Archasological Investigations, Southem lilinois University, Carbondals, llinois.

Curtin, L. 8. M.



1984 Ry the Prophet of the Earth: Ethnobotany of the Pima. University of Arizona
Press, Tucson, Arizona.

Cushing, Frank Hamilton
1920 Zuni Breadstuff. In Indian Notes and Monographs. vol. VIII. Heye Foundation,
New York.

Davis, Owen K.
1987 Spares of the Dung Fungus Sporormicla: Increased Abundance in Historic
Sedimenis and Before Pleistocene Megafaunal Extinction. Quaternary Research 28:290-
244,

Davis, Owen K., and Dravid S. Shafer
2006 Sporormisifa Fungal Spores, a Palynological Means of Detecting Herbivore
Density. Palzeogeography, Palasoclimatology, Palaeoecology 237:40-50.

Ebeling, Walter
1986 Handbook of Indian Foods and Fibers of Arid America. University of California
Press, Berkelay.

Elmore, Francis H.
1944 Ethnobotany of the Navajo. Monegraphs of the School of American Research 8.
Universily of New Mexico with lhe Schocl of American Research, Santa Fe, New
Mexico.

Foster, Nelsan, and Linda 3. Cordell
1892  Chilies lo Chocolate: Food the Arnericas Gave the World. The University of
Arizona Press, Tucson.

Foster, Steven, and James A. Duke
1990 A Field Guide to Medicinal Plants: Eastern and Gentral North America. Houghton
Mifflin Cempany. Boston.

Gilmore, Melvin R.
1877 Uses of Plants by the fndians of the Missouri River Region. University of
Nebraska Press, Lincoln, Nebraska.

Grant, Camphell
1975  Eastern Coastal Chumash. In Califorria., ediled by Robert F. Heizer, pp. 509-
519. Handbook of North American Indians. vel. 8, W, C. Sturtevant, general editor.
Smithsonian Institution, Washington, D.C.

Harrington, H. D.
1967 Edibie MNative Plants of the Rocky Mourtains. University of New Mexico Press,
Albuguerque, New Mexico.

Harris, Ben Charles
1972  The Compiete Herbal. Larchmont Books, New York.

Hedrick, U. P. {editar)



1972 Sturtevant's Edible Plants of the World. Dover Publications, Inc., New York, New
York.

Heinerman, John
1983 The Complefe Book of Spices. Keats Publishing, Inc., Mew Canaan, Connecticut.

Heiser, Charles B., Jr.
18990 Seed to Civitization: The Story of Food. Harvard University Press, Cambridge.

Huckell, Liga W., and Mollie S. Toll
2004  Wild Plant Use in the North American Southwest In People and Plants in Ancient
Western North America, edited by Paul E. Minnis, pp. 37-114. Smithsonian, Washington,
D.C.

Hurt, R. Douglas
1987  Indian Agriculture in America, Prehislory to the Present. University Press of
Kansas, Lawrence, Kansas.

Kearney, Thomas H., and Robert H. Peebles
1960 Arizona Flora. University of California Press, Berkeley.

Kelly, isabel T.
1978 Coast Miwok. In Cafifornia, edited by Robert F. Heizer, pp. 414-425. Handbook of
North American Indians. vol. 8, W.C. Sturtevant, general editor. Smithsonian Institution,
Washington, D.C.

Kindscher, Kelly
1987 Edible Wild Plants of the Prairie. University Press of Kansas, Lawrence, Kansas.

Kiple, Kenneth F. , and Kriemhild Conee Omnelas (editors)
2000 The Cambridge World History of Food, Vol. 1. Cambridge University Press,
Cambridge, UK.

Kirk, Donald R.
1975 Wild Edible Plants of Western North America. Naturegraph Publishers, Happy
Camp, California.

Krochmal, Arnold, and Connig Krochmal
1973 A Guide o the Medicinal Plants of the United States. Quadrangle, the New York
Times Book Co., New York.

Madsen, David B.
1989 Transportation, Seasonality and Storage among Mid-Latitude Hunter-Gatherers.
Paper presented at the 54th Annual Meeling of the Society for American Archaesolagy,
Atlanta, Georgia.

55



Mangelsdorf, Paul C.
1974 Corn Its Origin, Evelution, and improvement, The Belknap Press of Harvard
University Press, Cambridge.

Martin, Paul S.
1970 The Last 10,000 Years: A Fossil Pollen Record of the American Southwest. The
University of Arizona Press, Tucson, Arizona.

McGee, Harold
1884 On Food and Cooking. Charles Scribner's Sons, New York, New York.

Milanich, Jerald T.
1988 Florida’s Indians from Ancienl Times lo the Present. University Press of Florida.

Minnis, Paul E.
1988 Prehistoric Diet in the Northermn Southwest: Macroplant Remains from Four
Corners Feces. Copies available from Ms. on file with Department of Anthropology,
University of Oklahoma.

Moerman, Daniel E.
1998 Native American Etinobotany. Timber Press, Portland, Oregon,

Moore, Josselyn F,
1978 Human Coprolites from Standing Fall House, Bfack Mesa, Arizona. Copies
available from Ms. on file with the University of Michigan, Museum of Anthropology,
Ethnobotanical Laboratory.

Moore, Michael
1990 Los Remedios: Traditional Herbal Remedies of the Southwes!. Red Crane
Books, Santa Fe, New Mexico.

Nabhan, Gary Paul
2008 Renewing America's Food Traditions,; Saving and Savoring the Continent's Most
Endangered Foods. Chelsea Green Publishing Company, White River Junction, VT.

2012 Chapalote Corn; The Qldest Corn in Morth America Pops Back Up. Heirdoom
Gardner (Winter):70-71.

Perry, Linda, Ruth Dickau, Sonia Zarrillo, Irene Holst, Debroah M. Pearsall, Dolores R. Piperno,
Mary Jane Berman, Richard G. Cooke, Kurt Rademaker, Anthony J. Ranere, J. Scott Raymond,
Daniel H. Sandweiss, Franz Scaramelli, Kay Tarble, and James A. Zeidler
2007 Starch Fossils and the Domestication and Dispersal of Chili Peppers (Capsicum
spp. L.} in the Americas. Science 315:986-988.

Perttula, Timathy K.

2008 Caddo agriculiure on the western frontier of the eastern woodlands. Plains
Anthropologist 53(205):79-105.

56



Pohil, Richard W.
1954 How fo Know the Grasses. 3 ed. The Pictured Key Nature Series. William C.
Brown Company Publishers, Dubugue.

Robbins, W. W., J. P. Harrington, and Barbara Freire-Marreca
1916 Ethnobotany of the Tewa Indians. Bureau of American Ethnology Bulletin 55.

Rogers, Dilwyn
1880 Edible, Medicinal, Usefil, and Poisonous Wild Plants of the Northern Great
Plains-South Dakota Region. Biclogy Department, Augustana College, Sioux Falls.

Schultes, Richard E.
1962 The Role of Ethnobetanist in Search for New Medicinal Plants. Liyodia 25:57—
266.

Scoft, Linda J.
1879 Dietary Inferences from Hoy House Caprolites: A Palynological Interpretation.
The Kiva 44:257-281,

Stevenson, Matilda Coxe
1915  Ethnobotany of the Zuni Indians. Thirtieth Annual Reporl of the Bureau of
American Ethnology. Government Frinting Office, Washingten, D.C.

Stiger, Mark A.
1977  Anasazi Diet; The Coprolite Evidence. Master of Arts, University of Colorado,
Boulder.

The Angiosperm Phylogeny Group
1998 An Ordinal Classification for the Families of Flowering Plants. Annals of the
Missouri Bofanical Garden 85(4):531-553,

2003 An Update of the Angiosperm Phylogeny Group Classification for the Orders and
Families of Flowering Plants: APG Il. Botanical Journal of the Linnean Society 141:399-
436.

Vestal, Paul A.
1952 The Ethnobotany of the Ramah Navaho. Papers of the Peabody Museum of
American Archaeology and Ethnology 40(4). Harvard University, Cambridge,
Massachusetis.

Watt, Bernice K., and Annabel L. Merrill
1963 Composition of Foods. Agricultural Handbook 8. U.S. Department of Agriculture,
Washington, D.C.

Whiting, Alfred F.
1938 Ethnobotany of the Hopi. Museum of Northern Arizona Bulletin 15.

57



Wicklow, D. T.. 5r. K. Angel, C.D.P,, and J. Lussenhop
1980 Fungal Community Expression in Lagomorph Versus Ruminanl Feces. Mycologia
72(5)1015-1021.

Williams-Dean, Glenna
1986 Pollen Analysis of Human Coprolites. In Archaeological Investigations at
Antelope House, edited by Don P. Morris, pp. 188-205. National Park Service,
Washington, D.C.

Williams-Dean, Glenna, and Jr. Vaughn M. Bryant
1975 Pollen Analysis of Human Coprolites from Antelope House. The Kiva 41:97-112.



