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INTRODUCTION

Little is lmown about the post-pluvial paleoecology of the Death Valley
region, primarily because of the gpparent lack of well-preserved fossils in
association with stratigraphically controlled and radiocarbon datable materials,
However, studles of fossil records and thelr stratigraphic assoclations in the
Las Vegas Valley, Nevada (Haynes 1967, Mehringer 1967a, figs. 33,34), illus-
trate that desert spring deposits yleld datable evidence of past climates and
associated phenomena. Spring-fed salt marshes are common features of the Great
Basin Desert, and initial sampling of their fossil records led to the assump-
tion that they too would be amenable to study by standard paleolimnological
methods.

Research on the history of spring-fed salt marshes was begun by studying
the sediments and pollen records of cores collected in Panamint Valley, Death
Valley, and Soda Lake, California. Later the study was expanded to include
Ash Meadows, Nevada, where the stratigraphic association of peats and other
marsh sediments with dune sand provided an unusual opportunity to study dune
history. Charcoal from dune campsites also furnished radiocarbon dates that
contributed to the cultural, as well as to the marsh and dune, chronology of
the Death Valley region.
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STUDY ATZA

Ash Meadows is an area of considerable archeological, biological and geo-
loglcal interest. The name is sald to have been derived from either the ashen
color of the calcareous ground or the loczl abundance of native ash trees.

Its unusually large springs and marshes support a variety of endemic desert
mimows (Miller 1950) and are rich in ethnographically important resources.
Most of this water is derived from interbasin ground water flow through a Paleo-
zoic carbonate aquifer (Winograd 1971). Extensive mesquite groves (Prosopis
pubescens), supported by a shallow water table, provide cool shade on the hot-
test summer days. Ash Meadows 1s a green oasis in one of the otherwlise hottest
and driest areas of North America. :

A1l Ash Meadows dune and marsh localitles discussed are within the Ash
Meadows 15-minute Quadrangle between 650 and 700 meters elevation. Most field
work was conducted in the former drainage from Fairbanks Spring extending to the
arrcyo south of Jap Ranch, and in the drainage from Crystal Spring (Fig. 1). The
more important localities mentioned in the text are: .

1. Ash Meadows, Carson Slough Locality II (N1/2 SE1/4 SWl/4 NWl/l, sec.

16, T. 17 S., R. 50 E.) is near the northern limit of peat mining in e
mersh formerly fed by Falrbanks Spring. It includes three pits,
within 15 meters of each other, that provided stratigraphic sections,
rdcrofossils and radiocarbon dates.

2. Ash Meadows, Carson Slough, Backhoe Transect (NWl/4 SWl/4, sec. 16, T.
17 S., R. 50 E.) refers to a series of ten short backhoe trenches
placed across the mined peat marsh, from the eastern edge of the
marsh (Trench 10) westward through the dunes and flats beyond to
eprroximately the west boundary of section 1€ (Trench 1). The tran-
sect, approximately 30° north of west, was determined by the prior
existence of a leveled arez through the dunes. Previous removal of
dune sand permitted the backhoe to reach underiying peat deposits.

3. The Jep Ranch arroyo (NW1/4 SE1/4 SWl/b, sec. 21, T. 16 S, R. 50 E.) 1s
about 500 meters southeast of Jap Rarich. This location refers to
the west arroyo wall that served as the typlcal stratigrephic sec-
tion and provided a radiocarbon cdzte. Before filling during field
leveling, the arroyo was a major drainsge receiving spring discharge
and runoff from a playa 12 kilometers to the northeast.

4. Tns Barnett Site (SWl/4 NE1/4 SE1/4 Nwl/4, sec. 3, T. 18 S., R. 50 E.) i
about 650 meters southwest of Crystzl Spring. The Barnett Site is
used as & reference point for other localities in 1its general area.

CHRrOIOIEY

Tne crronology for tre Ash Headows arez is based cn redlocarbon dating anc
stratigrapric reletionsn’ys. Radiocarbon dating presented two specific problems=:



~}
4t
ve

4.
Al

e

b

.) s

ot b A h AR &

g
ch.

1. Deting of whole peat samples from desert szlt marshes proved unrelisble
for establishing the age of marsh deposits. Initial dating of whole peat in
Panamint Valley resulted in ages that were much too young. Observations of root
systems of living marsh species revealed that roots of Scirpus olneyi, the major
peat former, penetrated to greater than two meters telow the surface. Most burled
salt marsh peats that we have observed in the Great Basin contain these younger
roots. To avoid rootlet contamination, 211 Ash Meadows peat dates are derived
from fossll Scirpus seeds separated by wet screening and sorting.

2. Most Ash Meadows deposits lack organic carbon suitsble for radiocarbon
dating. However, they may contain molluscs that furnish carbonate dates. The
"old" waters from Ash Meadows springs (Grove et al 1969), resulting from Pleis-
tocene-age water and/or older carbonate from Paleozoic limestones, may result in
contamination of molluscan carbonate. To establish criterie for use of molluses,
both living and fossil forms were dated. Fossil molluscs were selected from stra-
tigraphic units containing or bracketed by dated seeds. The molluscan &ge studies
are not yet completed; however, preliminary results indicate that depending on
thelr habitat preferences, molluscs fror marsh deposits date from 300 to 3000
years older than fossil seeds of equivalent stratigraphic position. ’

Charcoal, a third source of radiocarbon dates, was derived primarily from
aboriginal hearths-and burial pits. Charcoal lenses within dunes were also dated.
They are assumed to be primarily the result of aboriginal burning even when not
directly assoclated with artifacts. Ethnographic reports indicate that Great
Basin Indians burned marshes to acquire small mammals (Hunt 1960). The practice
is epparently an old one since charcoal 1s common to &ll marsh deposits studied.

Pleistocene Chronology

Denny anc Drewes (1965: 32-33) sugzested that the Ash Meadows basin sedi-~
ments, including playe, spring and alluvial deposits, are primarily Pleistocene.
They reported nc evidence supporting tns age or regional correlation, but noted
a superficial sirllarity to deposits a: Tecopa. In the Tecopa lake beds (dated
by vertebtrate fossils and tuffs) Pearlette-llke ash, Type O, occurs stratigraph-
ically ebove Bishop Tuff. Both tuffs zre important time-stratigrarhic markers in
the western Unitel States. The Bishop Tuff is radiometrically dated at about
700,000 years (Snheppard and Gude 1968; Izet: et al 1970). Over a period of five
years we exarired many Pleistocene (?) outcrops of the Ash Meadows erea without
encountering specific evidence for thelr age. While the tuffs are easlly reco-
gnized in the Tecopa beds, they were nct found in Ash Meadows. The lack cf
vertebrate fossils is equally puzzling zs they are quite cormonly associated
h’i‘gh)late Pleistccene spring and mersh deposits in the Las Vegas Valley (Mawby
1967).

For lack of cther data of regionel chronological significance, some pzleo-

obvious palecsols were not often observed in natural exposures. However, a
soil profile was observed in & backnce trench placed through an erosional rem-
Lant that formes e knoll about 500 meters nicrthwest of the Barmett Site.
Standing water ir. the trench rade in situ description inpractical.



Continuous 10 cm bulk samples were collected from the surface to 1.80 meters;

20 om samples were collected below 1.80 meters. Each sample was wrapped in &

plastic bag to preserve its structure and moisture and returned to tne labora-
tory for description. Xodachrome transparencies provided a stereoscopic view

of the section for laboratory reference.

The profile (Table 1) is truncated with the B horizon exposed at the :
surface., The parent material is layered fine-grained playa (?) sediment in-
cluding calcareous clay and silt with eolian sand and frosted pebbles. The
deposit below 1.5C meters appears to be a clay-clast conglomerate with irre-
gular rounded bodies of white clay surrounded by a darker matrix of slightly
coarser sediment. The soll surface 1s stratigraphically older than Holocene
sediments at the Barnett Site., It reflects an interval of surface stabllilty
and weathering that may be traceable within the Ash Meadows area and serve &s
a means of regional correlation., A soll 1s described as appearing above
"Tuff A" in Tecopa lake sediments (Sheppard and Gude 1968).

An abandoned spring channel, most probably originating from Crystal
Spring or an extinct spring with an outlet chamnel following approximately
the same course, was seen in backhoe trenches about 150 meters northwest of
the Barnett Site, The channel was filled with clean, well sorted, fine sand
with dispersed molluscs. The chamnel cross sectional area appesred to be
greater than that of the present Crystzl Spring outlet channel. We had .
planned to map the channel at a future date, but upon returning found that !
the water table had risen and the trench walls had collapsed. The actual
channel cross sectional area was never determined. It is mentioned here
because:

b

1. The chanel could be of Plelstocene age. The only direct chronolo-
gical controls ere stratigraphic relationships with the Barnett Site and the
previously meritioned pzleosol developed on playa depcsits. The channel 1s
stratigrephically younger than the soil and older thzn occupation of the
Barnett Site.

2. RegexCless of its age, the crcss sectlonsl arez shculd be indicative
of former spring discherge. Also, channel cutting, filling and ebandonment
are suggestive of changes in stream conpetence.

The vegetetion of Ash Meadows during the last pluvial period (22,000-12,000
years zgo) miust be extrapolated primerily from other reglonal paleoecological
studies (Mehringer 19672, b; Mehringer and Ferguson 1969; Wells and Berger 1367).
Only one Ash Meadows Plelstocene fossil plant locality has been radiocarbon
dated. An encient packrat midden, collected from a limestoné (Bonanza King
Formation) rcox shelter, about 2,7 kilometers east ¢f Point of Rock Springs
(Ne1/b, sec. 3, T. 18 S,, R, 51 E,, Death Vailey 1/250,000 series) at about
765 meters elevation, contained twigs and seeds cf Uteh Juniper (Juniperus
csteospermz, Sated et 13,150+4500 EP.  (I-4237). Juniper 4Goes not now usuaioy
occur at e.evations below 1702 meters on the small isolated limestone mounteins
of scuther. levada, The presence of fundpers at 7&8 meters in Ash Meadows in-
cicates & p_uvial depressicrn cf xeric Junipsr usuiliand bty about 1000 meters.

3
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Soil Profile from a Knoll about 500 Meters Northwest of the Barnett Site®

ol Depth
lierizon Meters Description
Slls 1 00=0.03 Light trown (7.5YR 6/4D) to light yellowish brown (10YR 6/UM) clay; weak fine
platy structure; hard when dry, very stlicky and very plastic when wet; many
fine discontinuous random exped oprn vesicular pores; strongly effervescent
In dilute IICl; salt efflorescence on ped surfaces; abrupt smooth boundary.
1o, N.03-0.30 Pinkish gray (7.5YR 7/2D) to brovm (7.5YR 5/UM) sandy clay; moderate to strong

R 0. 20-0,%0

B2ete:  0.40-0.70

cubanemlar blocky breaking Lo weak fine granular structure; very hard when dry,
very stlcky and very plastic when wet; many fine to medium continuous random
exped dendritic interstitial pores; strongly effervescent; salt efflorescence
on ped faces; clear smooth boundary.

Pinkish gray (7.5YR 7/:D) to light brown (7.5YR 6/4M) clay loam; moderate to
strong coarse to medium angular blocky breaking to moderate medium subangular
blocky structure; very hard when dry, extremely firm when molst, sticky and
very plastic when wet; many very fine and fine, and few medium continuous
randon inped dendritic tubular pores; strongly effervescent; salt efflorescence
on ped surfaces; clear smooth boundary.

Light brown (7.5YR 6/4D) to light yellowish brown (10YR 6/4M) clay loam; strong
medium prismatic breaking to moderate medium angular blocky structure; very hard
when dry, firm when moist, very sticky and very plastic when wet, somewhat brittle;
many very fine and fine continuous inped and exped tubular pores; few to common
thin to moderately thick ped face clay films, common to many moderately thick

.clay films lining pores; strongly effervescent; clear smooth boundary.

*The lawll 1s in the W 1/h, NW 1/4, NW 1/4, sec. 3, T. 18 S., R, 50 E. 'The soil was described by
Jonathan O. Davis, following the Soil Survey Manual (Soll Survey Staff, 1951).
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TARLE I (Continued)

Hoil Depth
Horlzon Mateprs Desceription
Ceat 0.70~0.20 White to light gray (2.5Y 8/1D, 7/2M) silty clay loam; weak coarse prismatic

0.20-1.40

1.40-1.80

1.80-2.60+

breaklng to weak medium subangular blocky structure; firm when moist, stlcky
and plastic when wet; many mlcro to medium continuous inped simple tubular
pores; violently eflervescent; clear smooth boundary.

White (2.5Y 9/1D, 8/2M) sandy silt loam; massive (possibly breaking to weak
moderate subangular blocky structure); slightly hard when dry, firm when
molst, sticky and plastic when wet; common mlicro to fine continuous simple
tubular pores; strongly effervescent; sand is well sorted, well rounded,
frosted quartz; clear smooth boundary.

White (2.5Y 9/1D, 8/2M) gravelly sandy clay to gravelly sandy clay loam;
massive (possibly breaking to weak medium subangular blocky structure); hard
when dry, firm when moist, sticky to very sticky and plastic to very plastic
when wet; common micro to fine continuous horizontal simple tubular pores;
strongly effervescent; pebbles are angular frosted quartzite; clear smooth
boundary.

White (2.5Y 9/1D&M) clay clasts in a light gray (2.5Y 7/2D, 6/2M) silty clay
matrix:

Clasts: Weak fine platy structure (plates in adjacent clasts are not parallel):
hard when dry, firm when moist, very sticky and very plastic when wet; common
very fine and fine continuous exped simple tubular pores; many thin clay films
lining pores; strongly effervescent above 220 em., no reaction below; clasts
have rounded irregular shapes, about 5 cm. in diameter; very abrupt irregular
houndary.

Matrix: Strong fine granular structure; hard when dry, friable when moist,
sticky and plastic when wet; common very fine and fine continuous exped and
inped simple tubular pores; many thin clay films lining pores; slickensides

on ped faces; very slightly effervescent above, 220 cm., no reaction below.
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Archeological Chronology

Occupational chronology in Ash Meadows is important because no other sites
within the Amargosa drainage, intluding those in Death Valley, have previously
been radioccarbon dated; yet thelr occupations have been used chronologically.
Because Death Valley III sites are found in dunes that overlle evidence for
a 9-meter deep lake in Death Valley, Hunt (1960) has suggested a moist period
prior to 2000 years sgo with dune formation apparently following shortly there-
after. This chronoclogy was also used to estimate rates of tilting in Death
Valley (Hunt et al 1966).

Use of human occupation and artifacts to date climatic or geologic events
is obviously corplex. It is gpparent from radiocarbon dating in Ash Meadows
that dunes have been sporadiozlly active over the last 5000 years, but, with
the exception of a single quartzite flake embedded in vesicular carbonate
(Backhoe Transect, Trench 1; 2.80 m depth) artifacts were not recovered and
heerths are gpparently rare in dunes radiocarbon dated at > 2000 BP, However,
seven radiocarbon dates from hearths in dunes at Corn Creek, Las Vegas Valley,
range from 52004100 to L4030+100 BP. Three of the dates are from hearths ex-
posed by deflatTon (Williams and Orlins 1963). Prehistoric inhabitants of the
Death Valley area may have used dune campsites less often before Death Valley
ITI times for culturzl reasons unrelated to the presence of dunes. In any
case, artifacts in a dune give only a minimum age for its initlal formation.

The Barnett Site (lMuto, Mehringer and Warren, in press) was first brought
to our attention by I, Russell Hulse who made a surface collection while fields
were belng leveled. The site lacked pottery but contained artifacts typical of
Hunt's (1960) Late Dezth Valley II stage, including Humboldt Basal Notch pro-
Jectlile points. Severzl radiocarbon dates on charcoal from buriel pits and
associated midden averaged 1950+100 BP (A-1015, A-1020, A-1021, A~1023, A-1024,
£-1025). Prior disturbance precluded exact str atigraphic control However,
several observations were possible:

1. The site was primarily located on an erosion surface beneath a dune.

2. Burial pits had been dug through the eroded and weathered surface

into marsh sediments.

3. The pits hzi been burned with mesquite wood (Pro sgi s) prior to
thelr use for interment.

Two dates were obtained from an extensive occupation area southwest of the
Barnett Site (El/2 SE1/4, Sec. 9, T. 18 S., E. 50 E). The first (Fig. 2), al~
though lackdng direct association with dlagiostic artifacts, is from an area
with many exposed sites containm Virgin Eranch Ansazi pottery and artifacts
typical of Hunt's (1960) Deatzh Valley III stege. It was dated at 1280+4110BP
(A~1016), and gives a rr.ini:zr age for miti;tion of dune formation ané & meximam
a:e for dgeposition of appro The second

eerth was dated beczuse c.u s éirecs ass:ciavio'a with Pc,ute pottery; the
ca*e of 2204100 EF (1—-—”37) mdicates use ¢ dune carpsites in recent pre-contact
times,
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Charcoal lens in dune (October 1968). The lateral extent
of charcoal, dated at 1280+110 EP (2-1016), is delimited
by trench shovels (handle Tength 0.50 meters). Note the
prehistoric campsite debris deflated to & hard surface
that lies stratigraphically beneath the dune remant
(view to the northeast.
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One other date, 440+280 BP (A-1161), is not directly associated with arti-
facts but most probably resulted from occupation on, and working of charcoal a
few centimeters downward into, a& weathered surface within & dune. The weathered
zone was exposed in a backhoe trench placed in dunes (SW1/4 SE1/4 SWl/b NWl/4,
sec. 3, T. 18 S., R 50 E) formally located sbout 400 meters west of the Barnett
Site, Below the weathered zone no charcoal or artifacts were observed, while
gbove it Paiute and historic artifacts were common. The date most probebly
epplies to occupation on a surface separating two distinct perlods of sand
accumulstion. The surface, where observed, is gently sloping. Thus, weather-
ing occurred on dune sand after an older dune was reduced to low relief. A
report on salvage excavations and artifact inventories for the sites mentioned
here is in preparation by C. N. Warren, P, H., Mehringer and A. long.

CARSON SLOUGH MARSH AND DUNE DEPOSITS

Augering subsequent to commercial peat mining in 1966 revealed three buried
peats east of the dunes in Carson Slough. Marsh draining and overburden removal
during mining allowed a detailed study of the peat sequence (Figs. 3, 4). Stra-
cigraphic control was established with test pits end backhoe trenches; radlocarbon
Zztes provided chronological control. Apparently, older marsh and dune deposits
ere present below the water table, but additional heavy equipment and pumping
would be regquired to expose and study sediments underlying those reported here.

Stratigraphy and Chronology

The Carson Slough sequence is most simply described as four peats separated
v zlay, silt and/or dune sand; the peats are designated by Roman numerals I

-

crxcagh IV (Tables 2, 3, 4)., The youngest, Peat IV, was removed to galn access

o w

<2 Teat III which was mined. Undisturbed remants on the marsh perimeter were
«3=% to establiish the stratigraphic positions of Peats III and IV, Three strat-

—

Izzrhic sections (Fig. 5) sumarize the major features of marsh and dune de-
posics (Fig. €) at the northern limits of peat mining (Locality II; Fig. 4),
zth the present dune (Backhoe Transezt, Trench 5; Fig. 7), and west of the

&

io= {Backhoe Transect, Trench 1).

211 deposits, including the peats, contain some sand. The silty sands
izzzreting the peats are calcareous, clayey, and contalin fossil molluscs.

-

--zrzy silt btands, shovm as solid lines within the major stratigraphic wnits
Tiz. 5), proved valuable as stratigraphic markers. These bands, east of the

iz front, possibly resulted from flooding from the northeast at times when
w2 ristoric arroyo dreining that area was filled, Paired bands present in
i ez~ II exposures ere traceatle ontc the former dune slip face. The

cr. of the buried slip faces are recorded by peat deposits formed by

‘i zone of saturstion or capillary fringe. The distinet cleyey silt bands
337 22 the Sume front (Table 4) probably resulted from local flooding, inter-
-~z ponds, and/or brief rises in the Carson Slough water tarle,

.. - e



TABLE IV

Description of Stratigraphic Section and Radlocarbon Dates, Carson Slough
Packhoe Transect, Trench 5 (east face).

Depth Depths and
Ieters Description Radiocarbon Years BP
0. F-1 30 Llght gray (10YR 7/1) dune sand; loose below
1.25 m, becoming hard and cemented above;
approx. 1 m of dune overburden removed (see
Table 5).
1.30-2.00 Grayish black (N 2) peaty sand.
2.00-2.77 Peat II: Grayish black (N 2) to brownish black (5YR 2/1) 2.00-2.10, 37204200 (A-1172)
hard, compact, fibrous peat; includes light olive
gray (5Y 6/1) clayey silt bands (1 cm thick) at 2.30-2.40, 3740+100 (A-1173)
2.36 and 2.42 m and grayish olive (10Y 4/2) fine ,
sandy silt band (2 cm thick) at 2.70 m. 2.57-2.67, 3980+130 (A-1174)
2.77-2.87 Yellowish gray (5Y 7/2) silty sand.
2.87-3.65 Peat I: Grayish black (N 2) to brownish black .(5YR 2/1) 2.90-3.00, 4450+110 (A-1175)

hard, compact, fibrous peat; includes light olive
gray bands (5Y 5/2) clayey silt bands (1 cm thick)
at 3.10, 3.40 and 3.47 m. Base of peat observed
at 3.65 m, silty sand beneath not observed in
section.

3.25-3.40, 4810+80 (A-1176)

e
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Figure 3. Site of peat nﬂ.n:l.ng south of Fairbanks Spring (February
1968). A large marsh was drained and up to 2 meters of
peat removed (view to the northeast).
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Figure 4. Carson Slough, locality II (February 1968). Peat III was
exposed at the surface after removal of about 50 centimeters
of overburden. This surface is now covered by a tamarisk
thicket. The dune ridge in the midground, partially obscured
by the litter of peat mining, covers the peats encountered in
the backhoe trenches (view to the west).




LOCALITY II BACKHOE TRANSECT, TRENCH 5 BACKHOE TRANSECT, TRENCH 1

0.0 . 0.0
1.3 §-2une Sand (See Table 3)
Peat IIT : U -
) 385120 1.54 Sandy peat
2.0 ] .
" . 37204200 0.5
Clayey Silt .
Peat IT ¢ Dune Sand
2.0 A
cand ——— ] 37402100 Charcoal] 3970£120
] 20404100 2.51
Peaty Sand ] 39802130 —
2.5
Silty Sand
Peat II ) 35504300 3.0 ] 4450%110 Silty Sand
3640+100
Clayey Silt Peat I ] 4810%80 3.0 1
Dune Sand
peat I 4740%110 3457
1 * ] 5320270

Flgure 5, Summary of three stratigraphic sections and radiocarbon dates (see Tables 2, 3, 4).
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Backhoe Trensect (August 1971). The photo-
from Trench L, toward the east. Trench 5
ground; note the peat in the backdirt.
the midground merk the former marsh
These trees invaded and formed &

+ over 2 meters tg11 within four years follow-
ing peat mining.
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The silty sand extending westward from Trench 2 is stratigraphically
equivalent to the lower part of Peat I. It 1s calcareous end contains abun-
dant snaills. Snails would have thrived there and would have been preserved
only if the water table was at that level just prior to or during their burial
by sand. Thus, formation of Peat I was gpparently initlated prior to estab-
lishment of the steep slip face near the westward limit of peat formation.
Eastward dune migration followed while peat was still being deposited and buried
the dispersed charcoal exposed in the east face of Trench 2. This charcoal, dated
at 44504360 BP (A-1269), included a burned seed and seed fragments of Prosopis
julifiora and a pod of Proscpis pubescens (mesquites). Subsequently, Peat E was
partially covered by dune sand that grades laterally into the silty sand separa-
ting Peats I and II. According tc the radlocarbon dates as much a&s 500 years
(4500 to 4000 BP) may have elapsed before deposition of Peat II.

A date of about 4000 BP (Fig. €) on charcoal from a lens in loose reddish
burned sand of Trench 1 is chronologieally equivalent to the base of Peat II and
elevationally below the top of Peat II. It marks a time of sand accumilation
accorpanying peat formation., Following formation of Peat II there was & minor
hiatus in organic deposition and sandy silt was deposited at, and eastward of,
Trench 7 (Fig. 6). To the west, pezty sand lies directly above the hard compact
surface of Peat II. This peaty sand cccurred throughout the marsh east of the
dunes, where it was eventuzlly burled by sand. Thus, there were two periods of
peat formation between gbout 5300 and 3000 radiocarbon years ago. Each was accom-
panied and followed by a distinct eclian event culminating in burial of part,
(Peat I) or all (Peat II) of the marsh tc the east by a sand sheet. During this
time the dune front moved eastward gtout 60 meters.

Between 3000 and 2000 BP, after sanc covered the marsh and before the
Barnmett Site burial pits were burmed, the dunes were reduced to low relief and
stabilized; weathering occurred on the resultant surface (Fig. 8). A chronolo-
gleally similar surface may be represented in Jap Ranch arroyo sediments (Fig.9)
above molluses dated at 3420+10C EF {A-1205). The exact position of the hard
weathered surface at its eastward extent, and subsequent surfaces within the
dunes, could not be dated in continucus sections at Carson Slough. The suggested
ages are based on correlation with similar dated sections at the Barnett Site and
the former dunes west of the Barmet: Site. These correlations are aided by radio-
carbon dates that support conclusiors dravm from stratigraphic relationships by
confirming or limiting possible corre_ations among exposures.

Minimal marsh deposition during the 2500 years separating the top of the
peaty sand and the base of Peat III is suggestive of a relatively low water
table during at least part of this tize. Peat III began to form about 400
years ago and, as with others, its westward limlt is marked by a slowly advan-
cing dune. Another minor hiztus in peat formation occurred before Peat IV formed
in the historic marsh.

A weathered surface, considerer’y less apparent than the earlier one at
3000-2000 BP, is overlain by locse sz3d., It forms the base of blowouts con-
taining Pziute pottiery and historic zrtifacts and 1s responsible for easily
recognized lateral root growth stratigrerhically and elevaticnaily above the
older surface. It rmay be separetel fror the earlier surfzze by several meters
to & few centimeters of sand, ¢r ther may ccincide,
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The deposits near the swrface of Trenches 1 and 5 represent two distinet weather-
ing periods separated by silty sand (Tables 4, 5). Charcoal sbove the surface
provides & limiting minimum date of 400 BP end Virgin Branch pottery below the
surface dates from about 1000 BP.

!

DISCUSSION

Dunes are conspicuous features found leeward of the remants of virtually
every pluvial lake and river of the Great Basin. The position of presently
active dunes results from availability of source material, topography, vege-
tation cover, fossil dune patterns and wind (direction, velocity and duration).
These factors are illustrated in a comprehensive study of the Kelso Dunes,
Mohave Desert, California (Sharp 1966). :

As paleoclimatic indicators, dunes are generally treated as evidence of
aridity (Smith 1967: 21). Increased eolian deposition during interlacustral
phases (Morrison 1964) supports this assurption., However, examination of just
one controlling factor, source meterial, reveals more conmplexity in relative
dune action during the past 8000 years. For example, accumlated eolien sedi-
ments of the Great Salt Desert, Utah, include gypsum being produced through
eveporation at the surface of salt flat clays (Eardley 1962:16) and oolitic
sands formed in shallow water. Elsehwere the major source may be from allu-
vium, alluvial fans, beach sand, or playe surfaces (Denny and Drews 1965: 38;
McDonald 1970: 5; Sharp 1966: 10U46; Wzllace 1961). At least along the Mohave
and Amargosa Rivers, the sources of sand for contlnued or renewed dune forma-
tion would be enhienced by increased rainfall and periodic flooding. The same
right apply to shallow lakes where continued fluctuations produce annual
increments of deflatable sand.

With few possible exceptions (Hunt and Mabey 1966: 82), much presently
active dune sand is derived from yet older dunes dating from the end of the
last pluvial, a time characterized by a subsequently unequaled abundance of
newly exposed and easily deflatable sediments. Since established dune patterns
ray influence source material, orientetlon and shape during reactivation(s)
(Sharp 1966: 106£€), later sand movement 1is partly preconditioned by dune history.
Thus, the relative effects of wind action may reflect dune history and initial
post pluvial sedirent avallatbility rather than degree of climatic change.
Morrison (1954: 103) sugcests that deflation of the last 4000 years in Carson
Sink, Nevada, was hampered by the statillizing effect of soil formatlon.

Regardless of irpressive recent wind action, there is considerable evidence
for former periods of grezter activity, as well as greater stability (Allison
13566, table 5; Davis and Elston 1972, fig. 3; Hawley and Wilson 1965: 49;
Ycrrison 1964: 76, 84~B5; Snaxr 1966: 1059; Smith 1967: 6). In the Amargosa
Desert evidence includes dune uigraticn followed by deflation, stabilization,
fine-grained eclian depcsitior, weathering and stream dissection. Smith (1967:
18) rede similar observetions znd alsc reported rock detritus, on the modified
surfaces of san¢ aprons, cver.zin by fresh sand. He interprets this sequence
& representing two distinct eriods <l eollan deposition.




TABLE V

Description of Weathering Profile in Dunes 3 Meters North of Backhoe Transect, Trench 5*

Depth
Meters

Description

0.00-0.05

0, (=0, 10

0.10-0.17

0.17-0.22

0. 22_0 . L'O

Pinkish gray (7.5YR 6/3D, U/UM) loamy sand; slightly hard when dry, friable when
molst, nonsticky and nonplastlic when wet; weak coarse prismatic breaking to weak
fine to very fine subangular blocky structure; abundant micro and few very fine
roots; many micro and very fine continuous horizontal inped pores, few fine
continuous horizontal inped tubular pores; abrupt smooth boundary.

Lisht brownlsh gray (10YR 6/2D, 5/3M) sandy loam; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic when wet; weak coarse prismatic
structure; abundant micro, plentiful very fine and medium roots; many micro to

fine continuous horizontal inped vesicular pores; weakly cemented by soluble salts;

abrupt irregular (bioturbated) boundary.

Finkish gray (7.5YR 6/3D, 10YR 4/3M) sandy loam; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic when wet; weak coarse prismatic
breaking to moderate fine subangular blocky structure; abundant micro, plentiful
very fine and few fine and medium roots; many micro to fine continuous random
inped vesicular, interstitial and tubular pores; abrupt smooth boundary.
(Represents former surface of weathering.)

Brown (10YR 5/3D, 3/3M) sandy loam; hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; weak fine prismatic breaking to moderate
fine to medium angular blocky structure; abundant micro to fine and few medium
roots; common micro to fine continuous random inped interstitial pores; very
abrupt wavy boundary.

Pale brown (10YR 6/3D, 5/UM) loamy sand; slightly hard when dry, very friable
when moist, nonsticky and nonplastic when wet; moderate fine to medium subangular

blocky structure; abundanct micro, plentiful very fine, few fine and medium roots;

common micro and very fine contlinuous random inped interstitial pores; gastropod
shell fragments; clear smooth boundary.

THT

Ll




0.140-0.5H

0.54-1.08

Light gray (10YR 7/2D, 6/3M1) sand; weakly coherent when dry, very friable when
moist, nonsticky and nonplastic when wet; weak fine subangular blocky structure;
plentiful micro, few very fine and fine roots; common micro to fine continuous

random inped interstitial pores; gradual smooth boundary.

white (2.5Y 8/2D, 10YR 7/2M) sand; weakly coherent when dry, loose when moist,
nonsticky and nonplastic when wet; structureless, massive; few mlcro to fine
roots; common micro to fine continuous random inped interstitial pores.

¥The profile s
e monolith

s described by Jonathan O. Davls from a soil monolith collected in 1972.
15 on file at the Laboratory of Anthropology, Washington State University.
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Recurrent eollan zotivity in the Amargosa Desert is chronologically similar
to the sequence at Corn Creek Dunes, Las Vegas Valley, Nevada (Williams and Qrlin:
1963, fig. 1), where hearths in dunes were radiocarbon dated between 5000 and 4075
BP. After a minor hiatus, eolian deposition resuned and was followed by stabilis.
and soil formation; the soil is partially deflated and buried by younger dunes
(Heynes 1967: 60-€5, fig. 18). Accordirg to Hunt (1960: 112; Hunt and Mabey 19¢<.
82), absence of pre-Death Valley III artifacts places a minimum age of about 205
years on formation of some dunes in Death Valley.

Because of thelr sbility to act as sponges, rapidly ebsorbing occasional ra:-
but releasing it slowly (Sharp 1966: 1047), dures may have been important to abo-
riginal occupation. Mesquite (Prosopis julificre), an especially irportant resox:
in the arid southerh Great Basin, and rice grass (Qryzopsis hymenoides), a favore:
food throughout the Great Basin (Steward 1933: 2-53 1938: 1B, 26, 25, 70, 96), m.
owe thelr existence in harvestable numbers to the presence of a semistable sand
substrate. In the Death Valley region past dune activity has dammed spring-fed
drainages to produce extensive marshes, thereby increasing local productivity, &
weterfowl and mammal resources. Exanples of such dune-dammed marshes are found i-
Death Valley at Saratoga Springs (Wallace and Taylor 1959), and in Ash Meadows
(figs. 10, 11, 12).

Whatever climatic Interpretaticns might be placed on the migretion or sta-
tility of dunes, peat deposition, or weathering erisodes, the Ash Meadows sedi-
ments represent a complex and dynamic history during the past 5300 radiocarbon
years, However, the ultimate cause(s) of these changes remains uncertain. For
example, it is concelvatle that peat formation is primarily related to active
dane movement that dawmel the spring-fed drainases, Further, it is possible
that dunes were breached during times cf relative stabllity, and the marshes
therety drained. This explanation requires no change in spring discharge or
Czrson: Slough water table, except thet occurring behind dune~dams. ERowever,
tnere 1s evidence for other water table fluctuations represented by the snail
rich, calcareous, silty dand exposed to the west of Trench 2 (Fig. €). It
overlies loose clean dume sand ard represents & rise In the water tzble after
the underlying sand was deposited,

Arroyo cutting and filling may aisc have hzi considerable Infliuence on
the water table and marshes in the Fairtanks Spring drainage., The Jap Ranch
erroyc (Fig. §) has cut and filled at leas: +uwice in the last fewr thousand
years. A date of sbout 3500 BP was otsalinei frcm snails within a channel fill,
the btase of which was cut to the deptn of ths rcierm arroyo, about two meters
below the present land surface. At ths pressnt tire, continued hezdward ero-
sion would first drein the marshes fel bty Fziriz s Spring and ther probably

certure Lengstreet end Rezers Springs as well. Louering of the water table
and redaction cf mersh arzz would fclicw as = rz:ilt of channeling end inte-
graticn of drazineges., Cecnversely, errcye Z:illirg, possibly resulting from

cue blockage south ¢f Jzr Ranch, woull nave o= cpposite effect. The net
result would be & vast rersh extending ezst o7 & zintinuous dune ridge, south

- . - o S S .. [ 2 -
v e rmarshes fel Ly Cryst2l Spring.



Figure 11.

Dune dam (June 1972). These dunes provide & natural dam for
an artificial lake south of Jap Ranch and east of Carson
Slough (view to the northwest).

Ak

Seratoga Sgrines and the Amargosa River, Death Valley,

California (Noverber 19%£)., The marsh is spring-fed and
dammed by dunes that isclzte endemic desert pupfish
(

rinoden) in the narsh, from those in the Amargosa
River '
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Figure 12. Mersh and dunes southeast of Crystal Spring (December 1970).
¥nen the photograph was taken the marsh, formerly supporting
dense sedge and cattall, had been heavily grazed. Since then
the Crystal Spring outflow has been diverted and the former
marsh has been plowed. A study of the marsh and dune records
here would provide a comparison with those studied south of
Felrbanks Spring. In both cases the duries have limited the
westward extent of marshes and diverted water toward the
south (view to the south).
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SUMMARY AND CONCLUSIONS

The dune, marsh and archaeological histories of Ash Meadows, Nevada were
studied to determine their chronologic and stratigraphic assoclations. The
sequence of events of the past 5300 radiocarbon years 1s reconstructed as
follows:

1. A period of peat formation and coeval dune migr'ation dates from gbout
5300 to 4500 BP and overlies yet older dune sand.

2. Following a brief hiatus (4500-4000 BP), during which part of the
peat was covered by a 20-meter net movement of the dune front, peat continued
to accurmlate. The second period of peat growth culminated by 3000 BP; &t
that time the marsh was corpletely overridden by sand.

3. Sometime between 3000 and 2000 BP the dunes were deflated and reduced
to & surface of low relief upon which fine-grained eolian materiel was de-
posited and a weathering profile developed. About 2000 BP, burial pits were
dug through this surface by people who lacked pottery and offered Humboldt
Basal Notch projectile points as grave goods (Muto, Mehringer and Warren, in
press). These sites are covered by dunes that contain Virgin Branch Anasazi
pottery dating ﬁ'om about 1000 BP. .

4, Another weathering episode occurred before 400 radiocarbon years ago;
Paiute pottery occurs on this surface.

5. About 400 BP pezt deposition resumed. At this time the dune front
was 50 meters east of its 3000 EP position.

6. Development of me modern mersh followed a brief hiatus in peat depo-
sition and 5 to 10 meters of net dune migration.

7. South of Fairbanks Spring there were at least two eplsodes of arroyo
cutting and filling that are pres.xnabl:y related to regional changes in factors
controlling eolian activity and the water takle. Arroyo cutting would also
result in a lower water table.

We interpret stratigraphic relationships of peat and dune sand to indicate
that major peat deposition was coeval with dune migration, and that eolian de-
position continued therezfter, ultimately overriding the marshes, The dynauic
seguence of depositlon, erosion and wezthering must have been initiated by some
significant regional change in source material, vegetation cover, and/or other
Jectors, Veriation in reinfell and spring discharge might both be involved,
However, any choice of z ultimate cause is difficult without more date, part-
icularly since within the ﬁ:.argosa River Valley one can f‘ind dunes that are
very active or stabililizeld &t the present time.
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Artifacts and hearths are presently eroding from large areas of undis-
turbed dunes southeast of Crystal Spring (Fig. 12). A further study of these
dunes and associated marshes could provide a more detailed chronology of
Holocene events, including human occupation, and serve &s & test of the assump-
tions and interpretations presented here. However these conclusions might be
modified, it is clear that when viewed over the past 5000 years or so, the
spring-fed marshes of Ash Meadows are ephemeral features that have been con-
trolled or altered by eolian deposition.

Research was supported primarily by N.S.F. Grant GB-8646, and initiated
with the aid of a University of Arlzona institutional grant and by a National
Park Service contract to J. E. Deacon. Funds for archaeological salvage in
Ash Meadows were provided by the Arizona State Museum and an anonymous donor.
Sumer field work in 1971 was supported by the Desert Research Instlitute, Univ-
ersity of Nevada. The single most important source of support came from Mr.

B. L. Barnett, whose interest in salvaging important fossil localitles made the
Ash Meadows research possible. He also provided equipment and operators to
expose stratigraphic sections.

Dwight W. Teylor studied molluscs, Austin Long provided most radiocarbon
dates, and Janice A. and Jeanne C. Mehringer were able field assistants and

companions.
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