Dune Soils and Prehistoric Agriculture in Petrified Forest National Park, Northern Arizona
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Recent and previous survey work * Sediments examined in three study areas to begin documenting dune environments, to Previous work has included conflicting suggestions regarding
in the Petrified Forest National determine 1) periods of stability based on soils and weathering and 2) potential for which soils in the park are favorable for agriculture (Burton
Park has shown that archaeological dry-farmed agriculture 1990, Jones 1996, Wendorf 1953). Extensive agriculture has
sites are often found 1n areas with - Sediments and soils described in the field using a bucket auger and exposed profiles been 1inferred prehistorically within the park, but not studied
extensive dunes, sugges.ting that - Laboratory analysis of calcium carbonate and organic matter analysis for four soil directly.

these are fgvorabl.e environments profiles (Singer and Janitzky 1986) [further laboratory analysis planned in the future] Results of this pilot study show weakly developed stratified
for hgb1tatlon.. This paper o buried soils within some dunes, suggesting alternating periods
examines sediment characteristics plowout, Many archacelogy stes inthe pak re of erosion and stability. Dunes in the Petrified Forest contain

1n three study areas to determine  locatedinsimilar dune blowouts.

the potential for dry-farmed dune agriculture. Dune
agriculture 1s known from ethnographic accounts of Hopi
agriculture, and has been inferred archaeologically, but there

higher clay content that 1s typical of many dunes, likely due to
the nearby eroding siltstone and mudstones. Buried soils, and
some Instances of stratified textural variation suggest that the

. . , , A 1 dune environments in the Petrified Forest National Park may
is very little archaeol.oglcal oevidence to document the Study' . rea have been conducive to dune agriculture, which requires
presence Of dune agrlculture. ; / - /°° - 0 oo 02 / 0t 0-1%0M 02 _oa S * Stratified, Weakly developed, coarser Sand underlain by finer C]ay or loam, as Well as
e R 3/ = buried soils with weak to multiple layers of varying texture.
§ " -_ -_ ] sandy moderate structure, low organic
matter, and low calcium Future work will include examination of dune sediments in
e carbonate. many more areas with extensive archaeological deposits to
* Texture does not show marked determine the relationship between archaeological site

changes or horizons with
increased clay or silt content, but
subtle texture changes may be
obscured by use of the bucket
auger. Probably Some Clay Figure 13: Interdunal low

! Wi accumulation spots collect finer
2 ) particles, organic matter, ==

Figure 3: Profile AS12-1 in a dune crest Figure 5: Photo of dunes in study area 1 and water. These may

contribute to layers of
finer textures in

Study AI‘ea 2 stratigraphic dune

deposits. Alternating finer |

location and sediment characteristics.

The Petrified Forest 1s

located on the southern edge
of the Tusayan dune field in
northeastern Arizona.
Though there are several
studies of these dunes, few |
extend to the region of the |
Petrified Forest, yet the area )
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Of the park contains /“'E;/n-f\ 10 ] o | | | buried soils with moderate farming. Photo is near
. . i ] & ] Loam ) study area 3.
extensive dune deposits. . > > B structure, low organic matter, and
Archaeology sites in the park L - - low to moderate calcium
. — , " s G
are often found in 5 | & Mo For 3 - T sottomaton carbonate. 1
. ; * Texture suggests some cla
assoclation with dunes, and i, S S5E5LS 5C Y .
. . . [ o i accumulation. Distinct changes 1n
include sites dating to the e 3] o b hor
Figure 2: Map showing the Petrified Forest national Park * _ g 72 . texture between horizons cannot
Basketmaker II thI’Ough :Bnrézzaio; t;)gtgj)Tusayan Dune Field. (Modified from ::Z Figure 7: Profile AS12-4 in an exposed eroded dune be ObSGI‘VGd Wlth the bucket
Pueblo III peI‘IOdS (C. AD . :z ' auger.
200-1200). o * Increased pedogenisis marked by
2‘1’2 ore ater carbonate accumulation Brao'.lfie.ld, Maitland. 1971. The Changipg Pattern of Hopi Agriculture. Royal Anthropological Institute of Great
o d 1 h Britain and Ireland, London. Occasional Paper No. 30.
i and soll structure Sug geSt that Breed, Carol S., John F. McCauley, William J. Breed, Camilla K. McCauley, and Augustus S. Cotera, Jr.
T L] — ST (4§ dunes 1n area 2 are older than 1984. Eolian (Wind-formed) Landscapes. Landscapes of Arizona—The Geological Story, pp. 359-413.
Fi Jreﬂ6-aProﬁ|e AS12-3 in the crest of a dune Figure 8: Photo .c’)f d.L;nes in stud re 2 sowing buried soils th()se at area 1 Uniyersity Press ot America, Inc.
g ' : Burton, Jeffery F. 1990. Archeological Investigations at Puerco Ruin, Petrified Forest National Park, Ari-
zona. Western Archeological and Conservation Center, US Dept. of the Interior, Publications in Anthro-
: : Study Area 3 polgey o° - - -
Ethnographlc research has shown that the HOpl farm sand y Dominguez, Steven and Kenneth E. Kolm. 2005. Beyond Water Harvesting: A Soil Hydrology Perspective

Soil Profile AS14-4 Soil Profile AS14-5

on Traditional Southwestern Agricultural Technology. American Antiquity, 70:732-765.
i Hack, John T. 1942. The Changing Physical Environment of the Hopi Indians of Arizona. Papers of the
— within dune. Peabody Museum of American Archaeology and Ethnology, Harvard University Vol. XXXV No 1.

— * Weakly developed buried soil

et Sandy C|ay loam

dunes that contain a surface layer of sand underlain by a finer
textured clay or loam. The sand acts as a mulch to prevent
evaporation, while the clay retains water needed for seed

3 Sandy loam

Cambridge, Massachusetts.

o i Jones, Anne Trinkle. 1996. Prehistoric Subsistence and Survival at Petrified Forest, Arizona. River of
| sandorloamy sand stratified depOSItS of Sandy Clay Change: Prehistory of the Middle Little Colorado River Valley, Arizona, edited by E. Charles Adams, pp.

* Some textural change, with

Depth cm

Depth cm

germlﬂatIOn (Bradfleld 1971; Domlnguez and Kolm 2005, Hack = loam and loamy sand. 141-161. Arizona State Museum Archaeological Series 185.

194 2) Hooi f ft det . heth t lant a d : N Figure 11: Profile AS14-6 in | sandywith gravels Singer, M.J. and P. Janitzky. 1986. Field and Laboratory Procedures Used in a Soil Chronosequence
: Op1 Iarmers oIiten aetermine wnetner to plant a aune g 1 L] an interdunal low — * Interdunal low SpOtS have Study. USGS Bulletin 1648, United States Government Printing Office, Washington D.C.
based on key plant taxa which indicate good soil moisture Figure 10: Profile AS14-5 in E==== Claybedrock shallow depth to bed-rock. Wendort, Fred. 1953. Archaeological Studies in the Petrified Forest National Monument. Northern

. . . . . an interdunal low . . . Arizona Society of Science and Art, Inc., Flagstaff, Arizona.
retention (Bradfield 1971; Dominguez and Kolm 2005; Hack 777] soiformaton Laboratory analysis pending.

1942). Soil layers with alternating fine and coarse textures

result in permeable layers and capillary barriers that prevent

vertical movement and loss of water consistent with retention .

of water needed for seed germination (Dominguez and Kolm S TGy
2005) N T ™ Thanks to Petrified Forest National Park, Bill Reitze, Vance Holliday, and the School of Anthropology at
| [ Figure 12: Photo of study area 3 showing dune crest the University of Arizona for the chance to research such an interesting topic, and the for making this

-

Figure 9: Profile AS14-4 in the crest of a dune and interdunal low spot with clay accumulation project possible.



