
IOP Conference Series: Earth and
Environmental Science

     

OPEN ACCESS

New geologic evidence for additional 16.5–15.5
Ma silicic calderas in northwest Nevada related to
initial impingement of the Yellowstone hot spot
To cite this article: Matthew A Coble and Gail A Mahood 2008 IOP Conf. Ser.: Earth Environ. Sci. 3
012002

 

View the article online for updates and enhancements.

You may also like
Projected 21st century climate change for
wolverine habitats within the contiguous
United States
Synte Peacock

-

Geyser model with real-time data
collection
S Lasi

-

Despite a century of warming, increased
snowfall has buffered the ice phenology of
North America’s largest high-elevation lake
against climate change
Lusha M Tronstad, Isabella A Oleksy,
Justin P F Pomeranz et al.

-

This content was downloaded from IP address 18.119.131.178 on 04/05/2024 at 04:27

https://doi.org/10.1088/1755-1307/3/1/012002
https://iopscience.iop.org/article/10.1088/1748-9326/6/1/014007
https://iopscience.iop.org/article/10.1088/1748-9326/6/1/014007
https://iopscience.iop.org/article/10.1088/1748-9326/6/1/014007
https://iopscience.iop.org/article/10.1088/0143-0807/27/4/031
https://iopscience.iop.org/article/10.1088/0143-0807/27/4/031
https://iopscience.iop.org/article/10.1088/1748-9326/ad3bd1
https://iopscience.iop.org/article/10.1088/1748-9326/ad3bd1
https://iopscience.iop.org/article/10.1088/1748-9326/ad3bd1
https://iopscience.iop.org/article/10.1088/1748-9326/ad3bd1
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsslPC0jWp9OThUPJar4B8yfAp6SoNrT0q4CE9sw_bXTmTyCNDL37a9LJeR0HvLRMkpxSO8PFq5pSu5eLJu5oILyExqf5W8U2qCG_D6YVhygZ4ExE-wdawtJP56jyD6j72aBk4sIZrpn3yTXf7IBSkyC0dJT19RocPsXMrIhPH27xkcCdnohCx5tJ5cact00aC3s7p7zVQhXDRsb3OHNt6qDW0FqJ76ZDWLDBHYk3u4sbowXaxNJUea5xZ1jQKRN-lYkI-IVgJBc_Y_T5QQKmPktaAzzsLMMwpzHQQAAJ3WyLPlrxCuregNGLjFKnGno8plWCLHjhIMWEGAZuwv5J7wl2yJGGA&sig=Cg0ArKJSzBDtKmuTKckv&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA


 1 

New geologic evidence for additional 16.5-15.5 Ma silicic calderas in 

northwest Nevada related to initial impingement of the Yellowstone 

hot spot 

 

Matthew A. Coble and Gail A. Mahood 
 
Dept. Geological and Environmental Sciences, 450 Serra Mall, Bldg 320, Stanford 

University, Stanford, CA 94305-3115, USA 

 

Keywords: Northwest Nevada, Calderas, Peralkaline, Ignimbrite, Yellowstone 

 

1. Introduction 

Although McDermitt caldera, on the Nevada-Oregon border (Figure 1), is frequently 

shown as the site of initial impingement of the Yellowstone hot spot, new mapping 

demonstrates that the area affected by this mid-Miocene volcanism is significantly 

larger than previously appreciated.   

 

 

Figure 1.  (A) Location map for silicic centers related to the Yellowstone hot spot in the 

western United States.  The calderas (yellow) lie near the southern end of the 

distribution of the Pueblo, Steens, and Columbia River flood basalts (brown), and mark 

the intersection of basaltic dikes (red) of the same age and the geophysical anomaly of 

the Northern Nevada Rift zone.  Silicic volcanism youngs to the east in the Snake River 

Plain.  In the High Lava Plateau, the inception of silicic volcanism youngs westward.  

From Rytuba and McKee (1984), Zoback et al. (1994), Bussey (1996), Camp and Ross 

(2004), Jordan et al. (2004), Coe et al. (2005), Nash et al. (2006), and Brueseke et al. 

(2007).  (B) Location map showing mineral deposits (boxes), the known extent of mid-

Miocene rhyolitic ignimbrites and lavas (green shading), and the location of mid-

Miocene calderas: Whitehorse and McDermitt from Rytuba and McKee (1984), Virgin 
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Valley from Castor and Henry (2000) outlined in yellow; newly identified by our 

mapping outlined in orange.  The Soldier Meadows lava vent alignment (SMV) of 

Korringa (1973) is also shown.  Mineral deposits from Willden (1964), Rytuba et al. 

(1979), Castor and Henry (2000), and Wallace et al. (2004). 

 

 

2. Analysis 

Three silicic calderas have been newly identified in northwest Nevada west of 

McDermitt caldera (Fig. 1b).  Comparing the stratigraphic relations of caldera-forming 

units to the 
40

Ar/
39

Ar ages of Castor and Henry (2000), these calderas, along with the 

Virgin Valley, Whitehorse and McDermitt calderas (Rytuba and McKee, 1984; Castor 

and Henry, 2000), are interpreted to have formed during a short interval at 16.5-15.5 Ma, 

during the waning stage of Steens flood basalt volcanism.  Outcrops of high-

temperature, peralkaline rhyolite ignimbrites occur over approximately 5,000 km
2
.  

Vents for high-temperature, low-viscosity, post-caldera peralkaline rhyolite lavas are 

interpreted to delineate the location of the now-buried caldera ring faults.  The calderas 

have diameters ranging from 15 to 26 km.   

 

The calderas lie along a NNE trend near, and parallel to, the inferred edge of the 

North American craton.  The calderas occur at the southern end of the distribution of 

feeder dikes for the Columbia River and Steens basalts, suggesting a relationship 

between the location of dike-fed flood basaltic volcanism and the development of 

caldera magmatism in the mid-Miocene.  Economically important uranium, lithium, and 

epithermal gold deposits are associated with these mid-Miocene calderas (Rytuba et al., 

1979; Rytuba, 1989; Bussey, 1996; Castor and Henry, 2000; John 2001), occurring in 

lacustrine sediments and ring-fracture rhyolite lavas (Figure 1b).   

Fine-grained caldera lake sediments are preserved in all of these mid-Miocene 

calderas, indicating how little eroded the calderas are.  We have identified major 

canyons cut by the overtopping of the caldera lakes, suggesting that the region was 

elevated during the mid-Miocene.  The block of crust encompassing the calderas has 

undergone much less Basin-and-Range normal faulting than regions to the east and west, 

suggesting that underlying plutons may have made the upper crust in this region 

stronger than in adjacent areas.   
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