
SEDIMENTARY DEPOSITS

Undifferentiated Quaternary Alluvium- Unconsolidated sand, gravel and boulders are found in the lower part of Antelope Valley. These deposits are made up of 

lacustrine deposits and erosional products from lava flows.

HYDROTHERMAL ALTERATION OF VOLCANIC ROCKS

Propylitic- Consists of propylitic alteration of breccia, basalt, porphyritic andesite and undifferentiated typical andesite; identification of host rock is possible where 

original rock texture is preserved. The propylitically altered zones contain variable amounts of chlorite, epidote and albite. Propylitic alteration can be gradational with clay 

alteration where the groundmass is clay and leached phenocrysts are filled in with epidote. 

Clay- Chalky, soft, unconsolidated material found in hillslopes and as a consolidated outcrop. Clay outcrops are generally small: on average they are 5 ft in diameter and 4 

ft tall. Samples are white, with orange iron-oxidation and minor quartz-eyes. Clay composition is likely to be either illite, kaolinite or montmorillonite.

Quartz-Pyrophyllite- Porphyritic like texture with a light brown-orange aphanitic groundmass and white chalky pyrophyllite (30%) replacing plagioclase phenocrysts. 

The aphanitic groundmass contains fine equigranular quartz (60%), anhedral to euhedral, tabular to equant phenocrysts of pyrophyllite (40%) and round and embayed 

quartz-eyes. Quartz-eye embayments contain secondary quartz with cockscomb and mosaic texture. 

Quartz-Alunite- Porphyritic like texture with alunite replacing euhedral plagioclase and rounded quartz-eyes (3 mm) in an aphanitic, light gray groundmass. The 

groundmass consists of fine-grained anhedral quartz and disseminated alunite. Modal mineralogy is 30% alunite, 60% quartz, 5% clay and 5% sericite. Alunite appears as 

euhedral, acicular laths growing within vuggs (3mm) created through dissolution of feldspar phenocrysts. Quartz-alunite outcrops appear as linear, silicified ledges which 

are interpreted to follow structural conduits. Dated at 7 Ma from numerous locations within Antelope Valley (Vikre & Henry, 2011).

Vuggy Silica-Light to dark grey vuggy rock with vugg filling enargite, native sulfur and copper-oxides. The rock is mostly composed of silica, with anhedral mosaic quartz 

comprising the groundmass and euhedral cockscomb quartz growing within the vuggs. The only occurrence of this unit is at the Antelope Mine dump at Golden Dome.

VOLCANIC ROCKS OF THE ANTELOPE VALLEY VOLCANIC CENTER

Basalt- Aphanitic grey with a light red brown oxidized rind. The outcrop has 0.1-6 cm thin platy joints, with thicker joints towards the base and thinner joints towards the 

top of the outcrop. The rock has an intergranular texture where interstitial spaces between .1 mm plagioclase laths are filled with probable orthopyroxene; although the 

minerals are too small for confident interpretation. Plagioclase makes up 63% of the rock, orthopyryoxene 20%, clinopyroxene 7%, olivine 5%, unidentified opaque 

minerals 5%. Plagioclase has carlsbad and undulatory extinction with microlites having pilotassitic texture. Phenocrysts of clinopyroxene and olivine are surrounded by 

small, anhedral and interstitial probable orthopyroxene crystals. Clinopyroxene and olivine are euhedral, sometimes with skeletal texture. 

Hornblende Andesite- Porphyritic andesite with an aphanitic light grey matrix and a groundmass composed of plagioclase microphenocrysts. Phenocrysts make up 20% of 

the rock with 7-12 % hornblende (3.4 mm) and 8-10% plagioclase (2.2 mm). Both types of phenocrysts are euhedral and sieved. This unit appears as a large lava flow 

around the top of the ridge and may make up dikes on the inside of the valley.

Basaltic Andesite- Thinly jointed, dark grey to black, aphanitic lava flow. The groundmass (50%) is black and glassy with 20% phenocrysts (2 mm); 15 % plagioclase, 3% 

hornblende, 2% opaques and minor pyroxene, and 25% micro-phenocrysts (0.2 mm); 22% plagioclase and 3% hornblende. There is brown glass within plagioclase cores, 

and some show sieved cores with glass. Plagioclase crystals show carlsbad and normal zoning. There is subparallel alignment of plagioclase phenocrysts. 

Blue Porphyritic Andesite- Porphyritic grey blue rock with 25-30% plagioclase phenocrysts (1.6 mm) and 5-10% elongated hornblende phenocrysts, 3% pyroxene and 

3% opaques. The groundmass is black and glassy with small euhedral, elongated plagioclase microphenocrysts (0.3 mm). Plagioclase phenocrysts have carlsbad and albite 

twinning, are zoned, euhedral and elongated, appearing as either singular crystals or agglomerates. Plagioclase chadacrysts are found within hornblende oikocrysts. 

Hornblende is subhedral to euhedral, with elongated to equant habits. Andesites with a blue groundmass and variance in percentage of plagioclase and hornblende were 

lumped into this group. Future geochemical data may divide this unit into separate flows. 

Undifferentiated typical andesite- Porphyritic rock with a light grey groundmass, 7-15% plagioclase phenocryst (0.5 cm) and 3-7 % hornblende phenocryst (0.2 cm). This 

unit is similar to both porphyritic and hornblende andesite units, but phenocrysts size and percentage are slightly different. This unit is probably comprised of multiple 

flows due to variations in percentage of crystals. 

Porphyritic andesite- Distinguished in hand sample by 12-25% plagioclase phenocrysts, 0.3-1 cm in length, and a dark grey aphanitic matrix when fresh. In thin section 

the groundmass is black and glassy, making up 55% of the rock. The other 45% is composed of phenocrysts; plagioclase (31%), relict hornblende (5%), relict biotite (3%), 

orthopyroxene (3%) and quartz (3%). These phenocrysts suggest that the crystals were out of equilibrium with the melt in that quartz phenocrysts are embayed and have 

reaction rims, the rock contains relict hornblende and biotite phenocrysts, and plagioclase phenocrysts have sieved cores. This unit, which is classified as an andesite by 

mineralogy, was identified as  a porphyritic dacite by Vikre and Henry (2011). It ahs been dated at 8.8 Ma (Vikre & Henry, 2011) and was interpreted to host the epithermal 

deposits found in the valley.

Dacite- Porphyritic texture with 15% plagioclase phenocrysts (0.5 cm), 5% hornblende (0.3 cm), 5% biotite (0.2 cm), and small rounded quartz (0.5 cm).

Undifferentiated Volcaniclastic Rocks- This unit contains undifferentiated pyroclastic flow deposits; block-and-ash flow tuff, ash-tuff, ash-fall, and welded-tuff. Most of 

the tuff is andesitic in composition although there is minor dacitic tuff. A brief of description of typical volcaniclastic outcrops are described below. 

Block-and-ash flow- Ridge-forming unit that is mainly clast supported with 40-60% clasts that range in size from .6cm to 1.5 m. Clast composition varies from dacite 

to basaltic andesite. 

Silicified tuff-The rock is vesicular with 20% vesicles, 3% clasts and minor quartz eyes. Clasts are light grey to brown, subangular, and moderately to poorly sorted. 

Clast size varies between 0.5-2 cm in outcrop. Rock is aphanitic in thin section with a groundmass of 40% opaques and 60% anhedral quartz. The vesicles are lined 

with cockscomb quartz with undulatory extinction. There is a possibility that this deposit correlates with tuffs found in the adjacent Zule volcanic center (Canby, 1992).

Andesitic ash-tuff: Matrix supported with a light grey-brown ashy groundmass (85%) and 15% moderately sorted, subangular clasts (less than 2mm). The 

groundmass is 75% glass and 25% microphenocrysts; 15% plagioclase, 7% hornblende, 3% quartz, minor biotite and minor clinopyroxene. 

Plagioclase-hornblende andesitic tuff: Matrix supported igneous rock with 1-10% clasts (1 cm) and phenocrysts of hornblende and plagioclase. The groundmass is 

ashy and light grey with 10% hornblende and 10% plagioclase phenocrysts. 

Ash-fall- Repeated layers of graded bedding, with sub-angular lapilli (1 cm) at the base to ash (less then 1 mm) at the top (Figure 2).

Welded tuff- Varies in composition throughout the field area, from a black, glassy rock with hornblende and plagioclase phenocrysts to a light grey, ashy, aphanitic 

rock with rounded red pumice clasts (5 cm). 

GRANITIC ROCKS OF THE SIERRA NEVADA BATHOLITH

Granitic rocks- Small exposure of K-feldspar granite and granodiorite of the Sierra Nevada Batholith. The exposure of the granite is interpreted to be due to faulting.  

Unmapped Area- This project plans on including the unmapped area. 
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Description of Map Units

Summary

Figure 3: Propylitic alteration of porphyritic andesite. 

Green, fissile outcrops are propylitically altered and red 

outcrops are oxidized, weathered, porphyritic andesite.  
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This is a preliminary map of the Antelope Valley volcanic center in Sierra County California. Antelope Valley is a part of the ancestral Cascade arc, which was active between 30 and 3 

Ma and stretches from southwestern NV to northeastern California. The ancestral Cascade arc is of interest due to its numerous high-sulfidation epithermal Cu-Au-Ag deposits. The focus of 

this project is to characterize the volcanic setting which hosts the Golden Dome epithermal system in Antelope Valley. Through geologic mapping, it was determined that Antelope Valley is a 

stratovolcano with compositions ranging from dacite to basalt. Antelope Valley has had a complex history, involving magma mixing and multiple explosive eruptions. The pattern of 

alteration zones show that the most acidic and highest temperature alteration zones (vuggy silica and quartz-alunite) are found towards the center of the valley whereas low temperature and 

more neutral pH alteration zones (clay and propylitic) are found on the edges of the valley. This suggests that the epithermal system is associated with the stratovolcano rather than late stage 

volcanic domes. 

Figure 1: Contact (shown in 

white) between jointed welded 

tuff and block-and-ash flow. 

Figure 2: This outcrop has been interpreted as an 

ash-fall deposit. Note the graded bedding of 

lapilli to ash and the repeating layers.

Figure 4: Volcaniclastic deposit 

containing ash, pumice and ejected 

blocks.  

Figure 5: Crystal-rich tuff with 

andesitic clasts; crystals consist of 

plagioclase and hornblende.
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