Owens Lake dunefields: composition, sources of sand, and transport pathways
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Abstract Owens Lake Dunefields Sediment grain size composition and mineralogy Sand sources and transport pathways

Analysis of the mineral and chemical composition of aeolian sands, as well

as those from potential fluvial, alluvial, or lacustrine sources can provide Dunefields and associated sand sheets occur in two main locations adjacent to Owens Lake: Particle size and sorting S e tos  Emmpe——
valuable information on sand sources and transport pathways, as (1) the northeastern section of the lake basin in the area between the Owens River and the - g P { Q\ 17| contour and shoreline Age
demonstrated for dune fields in many areas. The results of such analyses southeast of Keeler, comprising from northwest to southeast: the Lizard Tail Dunes, Swansea 20 The sampled sands range widely in their oz M D T s, 100, 300 |
can also be used to constrain the conditions in which dune construction Dunes, Keeler Dunes, and Keeler-Sulphate Dunes, and (2) the Olancha Dunes in the south- e mean particle size from medium to very fine 2= i —1984m_(inifél?n
occurred. \We describe the mineral and grain size composition of sand western margin of the basin. Additional small dune areas and sand sheets occur in the south- = | . _ sand (Wentworth scale). Mean grain size BN Y P = St rock ypes
from the major dune areas adjacent to the now dry Owens Lake, California ern part of the lake basin on the piedmont of the Coso Range. The dunes and sand sheets 2 1.00[ - m " - ranges from 1.38 to 3.07 phi (511-133 pm) 2 X 2] transport Pathways
and compare it with sand from potential sources including washes draining overlie late Pleistocene and Holocene distal alluvial fan deposits, as well as lacustrine deposits S | s | Sorting coefficients ra.nge between 0.24 B AR G
the Inyo and Coso ranges to the east and south of the basin, as well as to and shoreline features associated with late Holocene transgressions of Owens Lake to eleva- 0 - A - ] (very well sorted) to 1.16 (poorly sortéd) 7 ¢ WE=—" oy
the Owens River and washes draining the Sierra Nevada, which lies to the tions of up to 1108 m. E oe0T ° ] The majority of sands.are moderately Wéll 2
west of the Owens Valley and Owens Lake. g | o to poorly sorted, with well-sorted sand being %

. . - L | 2 060f | o KeelerDunes SR exceptional. In general, sorting improves "
The C0mPOSI’EIjOHfa| data lndlcat?igﬁ/’[ the (:tun% ??;ndls are ?” very §'T3'|Ojlr and o ag cron | = 7 o | ® Olancha Dunes | as mean particle size decreases. Sands ex-
are composed of an average o o quartz, 33% plagioclase an o gy Contour and Shorsine Age QPR oo aoa shoeane age o " | a Flat Rock Dune _ <
K-feldspgr with minor amo?mts of Calgite and other? mgignerals. The relative AP — oncwmosou | ] — otz s meas £ 040| | 4 CosoWash : hibited a range of skewness values from Sand Sheet
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proportions of quartz, plagioclase, and K-feldspar indicate that the sands “ n to strongly-coarse skewed (tail of fine o A 2N (Playa)
are derived from granodioritic source rocks. It is therefore considered that e 090 bt grains). z
the primary source of sand for dune fields in the Owens Lake basin is 2| Dunes " “4.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 ;
sediment derived from the Sierra Nevada Mountains, via the Owens River  enie. NI o _
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Sediment from fluvial and alluylal sources reached the dune fields in the o Keelglrjr(]aeztlve)/ = 24 Bulk mineralo gy
northeastern sector of the basin by wind transport across the exposed bed T _
of Owens Lake during periods of low lake levels. The pathway by which SN Keeler Bulk mineralogy was determined using S
sand reached the Olancha Dunes located to the south of the lake is less G SR \ semi-quantitative XRD (X-ray Diffraction). ?
clear, but probably involved transport from the South Sand Sheet, via the R g\ o
former Dirty Socks Dunes. The source of sand for the South Sand Sheet o [—— Dunes \ _ All the dune samples are quite similar,
containing major quartz (mean 47%) and

area is hypothesized to be the adjacent Coso Wash system draining the
Coso Range.
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plagioclase (33%) with minor K-feldspar
(e.g. orthoclase) and minor or trace
amounts of both calcite and amphibole.
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With one exception, sands from the Swan-
sea Dunes and Keeler Dunes are almost Based on the compositional data presented here, it is considered that the primary
I " i o) . . .
Stu dy Area identical, with a quartz content of 37-38% source of sand for dune fields in the northeastern sector of the Owens Lake basin
F Sand samples were col- R S and total feldspar content of 40%. The is sediment derived from the Sierra Nevada, via the Owens River. Sand in the
Lake 7 : reldspar T sands from the Lizard Tail and Keeler- southern part of the basin, especially the Olancha Dunes was likely sourced from
i e Russel — lected from representative o onens Bver Sulphate Dunes, as well as those in the " | hes draining the C R
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Plfstocene pluiallak fontial source sediments Fotockns slightly richer in quartz (48-55%) and lower Sediment from fluvial and alluvial sources reached the various dune fields by wind
resent-day river SO Was I _ 0 . .
I that included fluvially ot s in total feldspar (39-40%). transport from the exposed bed of Owens Lake during periods of low lake levels.
eistocene river B A Cottonw ood Wash . . . . .
| (drectionoffiow : A Keoler Fan Wash Following the desiccation of Owens Lake as a result of anthropogenic water diver-
. Orainage basins of transported sand adjacent Sands f fluvial. alluvial. and deltai - - '
< | g e eno akes ; s to the Owens River: two ands Trom Tuvial, alluvial, and deftaic sions, the Keeler Dunes were sourced from sediment transported by wind from the
o lerra Nevada crest y "
< 7S LongaleyCalder . sources on the north, west, and south of area of the Owens River delta across the dry bed of Owens Lake (Lancaster et al.,
> N/ washes on the Keeler fan : . :
: Cottorwood Wash on the the basin are similar with a quartz content 2013). During previous climatically controlled periods of low lake levels, sands ex-
o) o) I . . . . . .
) Owens Lake | western marain of the ot 38-40%, 42-43% plagioclase, and posed in distal delta areas and on fringing lake plains were deflated by NW winds
: Pluvial Siil | J 15-16% K-feldspar, with trace calcite. to form the Lizard Tail and Keeler-Sulphate dunes
s Owens % basin; and the Coso Wash '
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i Feldspar In contrast, the sand from the Keeler Fan The pathway by which sand reached the Olancha Dunes is less clear, but probably
Cono s Sharina s washes Is distinctly different - quartz is the involved transport from the South Sand Sheet, via the former Dirty Socks Dunes
e dominant mineral (>50%), and calcite (as (northeast of the Olancha Dunes). The source of sand for the South Sand Sheet
S W o lithic fragments) is the only other major area is hypothesized to be the adjacent and well-developed Coso Wash system.
) e mineral (>20%) present.
S R The results of these studies indicate the close connections that exist in this area
A i f D i between sediment supply from alluvial and fluvial sources and dune construction.
Pluvial Tl S We are currently seeking to define the relationships between Holocene changes in
Lake } lake level and periods of dune construction.
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