
12042

41

40

39
120

38

118

119

37

117

116

36

115

36

37

38

39

40

41

42114
115116117118119

Quaternary Volcanoes
in Nevada

 

Craig M. dePolo, Rachel Micander, and 
James E. Faulds

Nevada Bureau of Mines and Geology

2026
INTRODUCTION 

Nevada is a tectonically active state, containing hundreds of thousands of 
historical earthquakes, hundreds of late Quaternary (the current and most 
recent geological period in the Cenozoic Era) faults, and over 165 
Quaternary volcanoes. A volcano is a vent in the Earth's crust from which 
lava, tephra, blocks, and bombs erupt. Lava is the term used to describe 
molten rock when it erupts onto the surface of the Earth while magma 
is the term used to describe molten rock inside the Earth's crust. �e 
term “volcano” also refers to landforms built up by erupting material. 
Nevada has a long and complex volcanic history, which—among other 
things—is associated with the mineralization found across the state 
today. In addition to the volcanoes in Nevada, hundreds of 
Quaternary volcanoes exist in adjacent states. Some of these 
neighboring volcanoes could seriously impact parts of Nevada should 
they erupt. �is map presents a compilation of vent locations and evidence 
of Quaternary volcanoes in Nevada, as well as a discussion of volcanic 
characteristics and geographic areas.

Quaternary volcanoes in Nevada occur in groups, known as volcanic �elds, of 
which seven have been identi�ed to date. �ese are the Aurora (AVF), Bu�alo 
Valley (BVVF), Clayton-Columbus (CCVF), Lahontan Valley (LVVF), Lunar 
Crater (LCVF), southwest Nevada (SWNVF), and western Nevada (WNVF) 
volcanic �elds. In general, Quaternary volcanic activity in these �elds is part of 
longer-term late Cenozoic volcanism in these areas (c.f., Valentine and Perry, 
2006; John et al., 2015; Valentine et al., 2017; Cousens et al., 2019).

�is map indicates the location of Quaternary volcanic vents or other 
associated features indicative of Quaternary volcanism that have been identi�ed 
across Nevada. �ese eruptions range in age from the 2.6-million-year-old (Ma) 
trachybasalt of Cedar Hill in the Aurora volcanic �eld (John et al., 2015) to the 
most recent eruption in the state—which occurred at Soda Lake near 
Fallon—approximately 5,500 years ago (Rodrigues and Ruprecht, 2023). In 
some cases, a volcanic vent is related to a single eruptive episode, while 
in other areas, multiple vents were involved. 

NEVADA’S QUATERNARY VOLCANOES
Nevada is home to over 165 Quaternary volcanoes, although the 

exact number remains uncertain. Some volcanoes may be buried by 
sediments or younger volcanic rocks, and smaller, older volcanoes 
may have been eroded beyond recognition. �e presence of these 
Quaternary volcanoes, vents, and lava �ows provides valuable 
insight into potential future volcanic activity in Nevada. �is 
information enables scientists and emergency managers to assess 
and prepare for future volcanic hazards in the state. 

Nevada’s Quaternary volcanoes are monogenetic, meaning they have a 
single eruption episode, which can last from weeks to years. �is is in 
contrast with many volcanoes in eastern California and the Cascade Range, 
which are polygenetic, have crustal magma chambers, and have multiple eruption 
episodes, which eventually build up large volcanoes (e.g., composite or 
stratovolcanoes). Monogenetic volcanic activity implies that the magma related to 
an eruption is derived from the mantle and propagates upwards, and with exception 
of possible minor pooling, migrates to the surface without forming any signi�cant 
crustal magma chambers. Monogenetic volcanism is also consistent with the long 
periods of time between eruptions in Nevada’s volcanic �elds. �ere are a few 
volcanoes in Nevada that seem to have erupted twice, as exhibited by closely spaced 
vents. One example of such a volcano is McClellan Peak volcano near Carson City; 
however, these occurrences are uncommon and could simply represent a 
coincidence in vent locations. 

During the late Quaternary, volcanic eruptions in Nevada included Hawaiian-, 
Strombolian-, violent Strombolian-, Surtseyan-, and phreatomagmatic-type 
eruptions. �ese are also the most likely eruption types to occur in the future, if 
volcanic activity resumes. Hawaiian eruptions are relatively mild, forming lava 
fountains, �ssure eruptions, small cinder and spatter cone formation, e�using lava 
�ows, and relatively small tephra plumes. �ese eruptions imply that the magma 
was relatively hot and �uid, containing low amounts of volatile gases. Strombolian 
eruptions are more explosive than Hawaiian eruptions and produce spatter and 
cinder cones composed of scoria and volcanic blocks and bombs. �ey may also 
form �ssure eruptions and lava �ows and develop small tephra (ash) plumes. In 
some cases, eruptions at a volcano may begin as a Hawaiian eruption and then 
change to a Strombolian eruption, where ejecta are composed of broken chunks of 
previously cooled lava. Violent Strombolian eruptions are just that, more violent 
and energetic than their regular counterparts: they produce lava, ash, blocks and 
bombs, and gasses from a vent or crater with materials being blown several 
kilometers into the air.  

Phreatic and phreatomagmatic eruptions involve the interaction of magma with 
groundwater or shallow bodies of water. �ese eruptions are highly explosive. 
During an eruption, magma comes in contact with groundwater, which rapidly 
�ashes (boils) to steam. Overlying rock and sediments are included in the resulting 
explosions, which may produce shock waves that travel through the air. 
Phreatomagmatic eruptions form a crater (maar) and tu� ring—an embankment of 
debris that accumulates around the crater. Tu� rings can include lapilli, cinder, and 
volcanic blocks and bombs. Volcanic maars are depressions that form from 
phreatomagmatic eruptions—in some cases, maars may �ll with water, making a 
small lake (Soda Lake and Little Soda Lake). When an eruption occurs under a 
shallow body of water, such as a pluvial lake (e.g., Pleistocene Lake Lahontan), the 
eruptions are called Surtseyan eruptions. Surtseyan eruptions are less violent than 
phreatic eruptions and allow for a tu� cone to build up around the vent. Tu� cones 
may also emerge above the surface of the water. 

NEVADA’S VOLCANIC ACTIVITY
Although only about a third of the Quaternary eruptions in Nevada have been 

dated (~54 dates), there is enough information available to make a general timeline 
of eruptions and gain a sense of the overall volcanic activity across the state. 
Quaternary volcanic rocks have been dated using potassium–argon (K–Ar), 
argon–argon (40Ar/39Ar), optically stimulated luminescence, and beryllium-10 (10B) 
dating techniques. �e dates are used at face-value for simplicity, but it is important 
to recognize that there can be considerable epistemic (knowledge uncertainty) and 
aleatory (natural variability) uncertainty in an individual eruption age. Future 
dating and new dating techniques will improve eruption ages.

NEVADA’S VOLCANIC HAZARD
 Several potential eruption scenarios are suggested by the Quaternary volcanoes 
and deposits found within the active volcanic �elds in Nevada. �ese eruptions 
range from relatively benign lava fountains and e�using lava �ows (Hawaiian 
eruptions), to repeated, violent phreatic explosions. Of the seven Quaternary
volcanic �elds in Nevada, four �elds are considered active in this study (Lahontan 
Valley, Lunar Crater, southwest Nevada, and Aurora volcanic �elds), one �eld is 
potentially active (Clayton-Columbus volcanic �eld), and two �elds are considered 
inactive (Bu�alo Valley and western Nevada volcanic �elds).
 Of the four active volcanic �elds, one volcanic �eld—the Lahontan Valley 
volcanic �eld—is situated proximal to the town of Fallon. �e southwest Nevada 
volcanic �eld is near the towns of Beatty and Amargosa Valley. With the exceptions 
of these two �elds, direct societal exposure to a Nevada eruption is limited. An 
eruption near Fallon would impact the town, surrounding ranches and farms, major 
highways, two airports, and U.S. military facilities. An eruption in any of the active 
volcanic �elds pose potential impacts to highways, airspace, and local ranches. 
 Future Nevada eruptions are anticipated to occur within the active volcanic 
�elds; however, timing of such an event is unknown. Eruptions are expected to be 

preceded by earthquake swarms, some of which may display waveforms diagnostic 
of magma moving underground. Measurable ground upli� over upward 
propagating magma is common. Initial eruption type depends partly on how much 
groundwater is present at the eruption site; if there is enough water, the initial 
eruptions could be phreatic- or phreatomagmatic-type. A�er the water is driven o�, 
or in instances where magma does not encounter groundwater, the eruptions will be 
magmatic and likely begin with �ssure eruptions forming spatter ramparts and/or 
cinder and scoria cones. Further eruptive activity can be expected to produce lava 
�ows. Volcanic episodes can last from several months to several years, with 
intermittent eruptions through the period that last hours to days or weeks. Volcanic 
and tectonic earthquakes may also accompany an eruption.
 �e volcanic hazard in Nevada is considered to be overall low. Calculated time 
between eruptions is lengthy, making a volcanic eruption a rare event in Nevada. An 
exception to this observation is the Lahontan Valley volcanic �eld, where a 
Holocene (the current geological epoch, beginning approximately 11,700 years ago) 
eruption and a potentially short interval between recent eruptions indicate a 
moderate hazard level.

QUATERNARY VOLCANIC FIELDS IN NEVADA
Bu�alo Valley Volcanic Field (BVVF)

On the eastern side of Bu�alo Valley, along the western �ank of the Fish Creek 
Mountains, and at the westernmost part of Lander County, there are eight groups 
containing a total of at least 18 Quaternary volcanic vents that erupted between ~1.1 
and 2 million years ago (Ma) (Cousens et al., 2013). �ese basaltic volcanoes consist of 
small, breached cinder and scoria cones, �ssure ramparts, and short lava �ows. Since 
the last eruption in this volcanic �eld occurred about 1.1 Ma, it is considered inactive.

Lahontan Valley Volcanic Field (LVVF)
�e Lahontan Valley in Churchill County, which includes the city of Fallon, hosts 

three Quaternary volcanic centers: Rattlesnake Hill, Upsal Hogback, and Soda Lake. 
Basaltic trachyandesite eruptions at Rattlesnake Hill occurred between approximately 
2.5 and 0.9 Ma, producing a cinder cone and associated lava �ows that would have 
extended into present-day Fallon town limits (Cousens et al., 2014; dePolo et al., 2018). 
An extensive sequence of buried volcanic rocks surrounds and is related to the 
Rattlesnake Hill volcano (Glancy, 1986; Maurer and Welch, 2001). �e Upsal Hogback 
volcano is a phreatomagmatic complex and exhibits multiple craters, tu� rings, and 
tu� cones. �e latest Pleistocene eruption at Upsal Hogback likely began in the shallow 
water of ancient Lake Lahontan, producing a tu� ring. �e eruption then shi�ed to 
form a tu� cone (Anderson, 2014). Tufa on the upper parts of the hogback indicates 
that the volcano was later submerged by ancient Lake Lahontan, con�ning the age of 
the eruption to 18,000 and 11,000 thousand years ago (kya) (Anderson, 2014). �e 
youngest eruption in the Lahontan Valley volcanic �eld was at the Soda Lake volcano, 
which features two mid-Holocene phreatomagmatic maars and a tu� ring. A latest 
Pleistocene eruption also likely occurred before the mid-Holocene eruptions, as 
indicated by shorelines on a tu� ring, deposits in the crater walls mapped by Russell 
(1885), and logs from local water wells. �is event has been dated at 12.6 ±1.0 kya (Dr. 
Rodrigues, DRI, 2025, pers. comm.). �e most recent activity at Soda Lake, a basaltic 
phreatomagmatic eruption, occurred between 6,000 and 5,000 years before present 
(Cousens et al., 2012; Rodrigues and Ruprecht, 2023), making Soda Lake the youngest 
eruption in Nevada. As such, the Lahontan Valley volcanic �eld poses one of the 
highest volcanic risks across the state due to its recent activity, explosive potential, and 
proximity to Fallon. 

Western Nevada Volcanic Field (WNVF)
�e Reno-Carson City area (in Washoe, Carson City, and Storey counties) hosts 13 

widely spaced volcanoes that erupted between 2.55 and 1.1 Ma (Cousens et al., 2011; 
Cousens et al., 2012). �is volcanic activity formed domes with tu� rings, cinder 
cones, and lava �ows. �e resulting volcanic rocks include basalt, basaltic andesite, and 
rhyolite. �e earliest eruptions, at 2.55 and 2.14 Ma, occurred in the Carson Range and 
Steamboat Hills (Cousens et al., 2012). A�er a hiatus of over 0.5 million years, activity 
resumed with the eruption of rhyolitic materials from an unnamed dome ~12.5 km 
northeast of Dayton. Rhyolitic materials at this dome were reported by Castor et al. 
(2013) to have formed at ~1.55 Ma. Nearby basalt �ows in the Virginia Range have 
been dated at 1.44 Ma, including one that reached the Truckee River (Schwartz and 
Faulds, 2004). At 1.43 Ma, a volcano erupted a trachyandesite in the northern Carson 
Range (Cousens et al., 2012). Further activity occurred in the Steamboat Hills area, 
with three rhyolitic eruptions between 1.21 and 1.19 Ma. �e McClellan Peak area also 
experienced three eruptions of basaltic andesite and basalt, from just before 1.36 to 
1.17 Ma. �e most recent eruption in the �eld occurred over 1.1 Ma, so it is inactive. A 
2003−2004 dike intrusion in the lower crust indicates that deep magmatic activity 
continues (Smith et al., 2004).

Aurora Volcanic Field (AVF)
�e Aurora volcanic �eld, located northeast of Mono Lake and west of the Bodie 

Hills in Mineral County, spans about 14 km east-to-west and 22 km north-to-south. 
�is �eld has been active since 3.9 Ma with 10 to 15 eruptions occurring during the 
Quaternary period (John et al., 2015). �e volcanic rocks in the �eld have a wide range 
of compositions—basaltic, andesitic, dacitic, and rhyolitic—and are typically high in 
potassium (John et al., 2015). �e Quaternary volcanoes in the Aurora �eld are 
primarily monogenetic, consisting of cinder cones, lava �ows, and domes. Notable 
examples of well-preserved late Pleistocene volcanoes include the Aurora Crater and 
Mud Springs volcanoes, which display distinct cone and lava �ow morphology. �e 
Quaternary period produced three main episodes of volcanic activity across the 
Aurora volcanic �eld: 2.0–2.9 Ma, 1.32–1.6 Ma, and the most recent, from 
approximately 470,000 to 40,000 years ago (John et al., 2015). Since 1.6 Ma, six 
eruptions have been identi�ed. �is suggests that volcanic activity in the Aurora �eld 
has been intermittent and possibly decreasing over time, yet the presence of a late 
Pleistocene eruption indicates that the �eld should still be considered active.

Lunar Crater Volcanic Field (LCVF)
Located in northern Nye County, the Lunar Crater volcanic �eld is the most active 

late Quaternary �eld in Nevada. �e Quaternary section of the volcanic �eld forms a 
north-northeast-trending zone about 35 km long and 3 to 7 km wide, containing at 
least 103 volcanic vents. In several cases, multiple volcanic vents were likely associated 
with a single eruptive episode. �e �eld is made up of small and large cinder and scoria 
cones, commonly displaying breached sides, �ssure vents and �anking spatter 
ramparts, lava �ows, and a few maars with tu� rings (Valentine et al., 2017). �e most 
recent eruption in the Lunar Crater volcanic �eld produced the basaltic Marcath 
volcano around 35,000 years ago. �is eruption started as a �ssure eruption but shortly 
therea�er concentrated to a narrow vent, building a 150-meter-high breached 
cinder/scoria cone and producing lava �ows that extend up to 3.2 km in length 
(Valentine et al., 2017). A 7-km-long tephra �eld, with tephra as much as 2 m thick, 
was associated with this eruption and was mapped to the southeast of the volcano 
(Johnson et al., 2014).  Estimates of the material erupted from the Marcath volcano 
indicate that approximately 65% formed lava �ows, 26% built the cones and �ssure 
ramparts, and 9% was ejected as tephra deposited beyond the volcano (Younger et al., 
2019). �is volcanic �eld is named a�er Lunar Crater, a volcanic maar that erupted 
between 190,000 and 72,000 years ago (Valentine et al., 2017). �e Lunar Crater maar 
is 1,050 m wide and ~130 m deep (Wood and Kienle, 1990) and is designated as a 
National Natural Landmark. Another informative eruption that was studied in the 
Lunar Crater volcanic �eld is the Easy Chair Crater, which erupted approximately 
140,000 years ago (Valentine et al., 2017). �is eruption formed the longest �ssure 
eruption mapped in the volcanic �eld, measuring approximately 2.5 km in length 
(Valentine et al., 2017). �e sequence of volcanic events at Easy Chair Crater began 
with rampart-building �ssure eruptions, followed by the formation of two localized 
vents that built scoria cones and erupted lava �ows. �is was followed by a series of 
phreatomagmatic explosions (Valentine and Cortez, 2013). �e Lunar Crater volcanic 
�eld records a relatively high rate of volcanic activity during the late Pleistocene and is 
considered an active �eld. �e remote location of the �eld limits potential consequences 
of an eruption; some ranches, roads, and highways could be locally impacted.

Clayton-Columbus Volcanic Field (CCVF)
�e Clayton-Columbus volcanic �eld in Esmeralda County consists of four widely 

distributed but eroded basaltic cinder cones and lava �ows. Two lava �ows are over 4 
km in length and have rather inverted topography resulting from erosion of so�er 
underlying materials. �ree of the volcanoes appear to be early Quaternary (ca. 1–2 
Ma) based on morphological comparison with other dated volcanoes. �e Clayton 
Valley volcano is dated at ~390,000 years before present (Wood and Kienle, 1990). �is 
volcano has a relatively well-preserved, breached cinder cone and a 2-km-long lava 
�ow that is partially buried by alluvium. Since the Clayton Valley volcano shows 
evidence of mid-Pleistocene activity, the southern part of the volcanic �eld can be 
considered potentially active. Possible impacts from an eruption in the southern end 
of this �eld include disruptions to the town of Silver Peak (~7 km to the south of the 
present cone), a major lithium operation near Silver Peak, and to local highways. 

Southwest Nevada Volcanic Field (SWNVF)
Quaternary volcanic activity across the southwest Nevada volcanic �eld includes 

eight volcanoes located to the east and north of the town of Beatty in Nye County. �e 
volcanoes in this �eld consist of basaltic cinder and scoria cones, accompanied by 
nearby lava �ows. Five north-northeasterly aligned volcanic cones and �ows were 
erupted at Crater Flat approximately 19 km southeast of Beatty. �ese volcanoes 
erupted between 1.076 and 0.977 Ma (Valentine et al., 2007; Valentine and Perry, 
2006). Two basaltic volcanic cones, known as Hidden Cone and Little Black Peak, are 
located north of Beatty and erupted around 373,000 and 323,000 years ago, 
respectively (Valentine and Keating, 2007). Lathrop Wells Cone is the youngest 
volcano in the �eld and is located to the southeast of Crater Flat. �is basaltic volcano 
erupted approximately 77,000 years ago and produced a scoria cone, lava �ows, and an 
eruptive column that deposited volcanic ash up to 20 km away (Valentine et al., 2007), 
with some of this ash making its way into open earthquake �ssures on nearby faults at 
Yucca Mountain (Ramelli et al., 2004). �e southwest Nevada volcanic �eld exhibited 
volcanism during the latest Pleistocene and is considered an active volcanic �eld. 

VOLCANIC ERUPTIONS IN NEVADA 
OVER THE LAST 2 MILLION YEARS

Volcanic Fields

Quaternary Volcanic Vents

Timeline of dated eruptions in Nevada. Note that 
less than half of Nevada’s volcanic eruptions have 
been dated. The triangles indicate the time of 
eruptions, and they are arranged by volcanic �elds.

The �fteen most recent dated eruptions in Nevada. 
These events are known with varying precision, but 
all occurred within the last 500,000 years. 
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THE FIFTEEN MOST-RECENT DATED ERUPTIONS IN NEVADA  
Years B.P.1  Location/Volcano   Volcanic Field     Reference    
5−6 kyr2   Soda Lake      Lahontan Valley volcanic �eld   Rodrigues and Ruprecht, 2023
11−18 kyr   Upsal Hogback     Lahontan Valley volcanic �eld   Anderson, 2014
35 kyr   Marcath      Lunar Crater volcanic �eld    Valentine et al., 2017
40−100 kyr  Mud Spring      Aurora volcanic �eld     John et al., 2015
72−80 kyr   Giggle Springs     Lunar Crater volcanic �eld    Valentine et al., 2017
77 kyr   Lathrop Wells     Southwest Nevada volcanic �eld   Valentine and Perry, 2006
130 kyr   Easy Chair      Lunar Crater volcanic �eld    Valentine et al., 2017
140 kyr   Lava near Lunar Crater   Lunar Crater volcanic �eld    Valentine et al., 2017 
190 kyr   Lunar Crater     Lunar Crater volcanic �eld    Valentine et al., 2017
270 kyr   Lunar Lake lava     Lunar Crater volcanic �eld    Valentine et al., 2017
260−470 kyr  Aurora Crater     Aurora volcanic �eld     John et al., 2015
323 kyr   Little Black Cone    Southwest Nevada volcanic �eld   Valentine and Perry, 2006
373 kyr   Hidden Cone    Southwest Nevada volcanic �eld   Valentine and Perry, 2006
390 kyr   Clayton Valley    Clayton-Columbus volcanic �eld   Wood and Klienle, 1990
460 kyr   Lava west of Lunar Lake  Lunar Crater volcanic �eld    Valentine et al., 2017

1 Years before present
2 Thousands of years ago

2 Ma
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