HWAD Local Stratigraphy

Geothermal Development Associates (1981) speculated that “the valley proper is alluvium-covered “valley fill” of unconsolidated to poorly consolidated clay, silt, sand, and gravel of Quaternary and Tertiary ages.  Beneath this clastic section are Tertiary volcanics.  The depth of the valley fill is unknown…”

All of the holes drilled in Walker Lake Valley to date (maximum depth of 1,000 feet) appear only to intersect poorly consolidated clay, silt, sand and gravel.  It is most likely that these sediments are all Quaternary to Recent (Qpl & Qal), rather than Tertiary in age.  We found no reference indicating that anyone has drilled into older sediments or volcanics, however based on the surrounding geology there are likely to be both Tertiary and Quaternary units, including sections of Esmeralda and later volcanics, underlying the valley.

The basement rocks in the Hawthorne area are Cretaceous-age or younger (<100 Ma) granitics similar to the Sierra Nevada intrusive (Figure 5).  These rocks are very prominent in the Wassuk Range.  The oldest rocks in the Hawthorne area appear to be the Triassic-age Excelsior Formation (~230 Ma).  The Excelsior, which occurs only as roof pendants on top of the granitics, is a metamorphic unit consisting predominantly of volcanic flows and tuffs (rhyolites and andesites), a lesser amount of fine-grained tuffaceous sedimentary rocks, and minor but locally abundant limestone – as seen in the Lucky Boy Pass area.  Smaller masses of dioritic rocks are commonly associated with the Excelsior.  These appear to be a fairly thin layer of contact metamorphic rocks formed when the granitics intruded into the Excelsior. 

The remaining rocks exposed in the Hawthorne area are all much younger – late Tertiary, less than about 20 Ma.  The Miocene-age (~20 Ma) Esmeralda Formation (Te) in Mineral County consists chiefly of shale, sandstone, conglomerate and rhyolite tuffs.  It outcrops as part of a group of low-lying hills at the south end of Walker Lake Valley, just east of highway 359.  The nearest well-mapped exposure is an 8,000-foot section of Esmeralda on the west side of the Wassuk Range (Ross, Donald C., 1961).  It consists of a wide variety of lacustrine and terrestrial deposits in addition to rhyolitic pyroclastics and andesitic flows.  In the mapped area the lower unit is a fluvio-lacustrine deposit of siliceous shale, punky diatomaceous shale, siltstone, sandstone, rhyolite tuff, pumice, volcanic pebble conglomerate, and thin lignitic coal seams.  The middle unit is also of fluvio-lacustrine origin, consisting of fine-grained lake sediments, sandstone, conglomerate and sedimentary breccia.  This unit is interbedded with andesitic flows.  The upper-most unit is dominantly a fanglomerate composed of granitic material with lenses of volcanic and metamorphic fragments.

The post-Esmeralda Tertiary volcanics include both felsic (rhyolites and quartz latite welded tuffs) and intermediate (rhyodacite to andesite flows, tuffs and breccias) rocks.  It is not known if these units underlie the valley or how thick they may be. Each occur in the hills and mountains surrounding Hawthorne and have the potential to occur under Hawthorne beneath the alluvial fill.

The felsic unit (Tvf) is dominantly a massive crystal tuff (welded tuff, or ignimbrite) with locally important thinly laminated flow-layered rocks.  While thick sections (2,000 feet) of this unit are found in the Gillis Range and Candelaria Hills, only a single small outcrop occurs adjacent to the valley on the west side of the Garfield Hills.  

In the Gabbs Valley Range the intermediate volcanic unit (Tvi) appears to be at least 1,000 feet thick and unconformably overlays the felsic unit.  Breccia and agglomerate dominate over flow rocks.  This unit outcrops in several places surrounding the valley - in the southern Wassuk Range, the Excelsior Mountains and the Garfield Hills – as well as outcropping in the low-lying hills at the south end of the valley. 

These Tertiary rocks are overlain by mafic volcanics thought to be Pliocene to Pleistocene (QTm).  These rocks are chiefly trachybasalts and latites, although they are often simply mapped as basalts in the field.  They occur as capping rocks in the Garfield Hills, covering an area over 75 sq. miles.  They appear to approach a thickness of 1,000 feet in the southern part of Mineral County, about 25 miles south of Walker Lake Valley, but their thickness adjacent to the valley is not known.  

Within the valley proper, the depth of the valley fill throughout the southern Walker Lake Valley is unknown.  All of the holes drilled in the area to date (water wells, environmental monitoring wells and geothermal test holes) intersect up to 1,000 feet of poorly consolidated clay, silt, sand and gravel.  It is most likely that these sediments are all Quaternary to Recent (Qpl & Qal), probably including Lake Lahontan sediments.  Any or all of the Tertiary to Pleistocene sedimentary and volcanic rocks described above may be present beneath the alluvial valley fill in Walker Lake Valley.  All have the potential to act as host rocks for a deep geothermal resource.  

It should be noted at there are no young volcanics, which could act as a shallow geothermal heat source, appear to be present in the Hawthorne area.  However, any or all of the Tertiary to Pleistocene sedimentary and volcanic rocks described above may be present beneath the alluvial valley fill in Walker Lake Valley.  All have the potential to act as host rocks for a deep geothermal resource.  
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