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The Eastern Sierra is a land where snow-capped peaks contrast starkly with high desert basins and ranges.  It is also home to dormant volcanoes, ancient lava flows, and geothermal hot springs and geysers – dramatic reminders of the Eastern Sierra’s dynamic geology. Conservationist John Muir described it as “frost and fire working together in the making of beauty.” In this program, we’ll explore volcanoes by putting you right in the middle of one. 
As you travel north on Hwy 395 out of Bishop, the granite peaks of the Sierra Nevada Mountains seem to dominate the landscape.  But did you know that once you cross Sherwin Summit – a 7,000 foot high mountain pass – you’re driving into the heart of a prehistoric super volcano? 

The volcanic eruption that took place here was an explosion that dwarfed the one on Mt. St. Helen’s in Washington by more than 2000 times in power and size – leaving behind a 200 square mile crater called a caldera. Dina Venezky, a geologist for the U.S. Geological Survey describes how the Long Valley Caldera was created.
Dina: (8:13)“The Caldera itself formed 760,000 years ago and basically there was a source of magma under the surface and when that magma erupted, there was nothing to hold the ground up, so the ground fell and it formed an oval shaped depression in the ground and that’s the caldera.”

Super volcanoes are so massive that they can affect the climate, plant and animal life of the planet. When the Long Valley super volcano erupted, it belched out tons of superheated ash, gas and rock several miles into the sky.
But what goes up, must come down, right? Much of the ash thrown out of the caldera returned to partially fill the massive, oval-shaped crater.  Thousands of additional cubic feet of material settled within a few dozen miles, creating the rugged Volcanic Tablelands that surround the blast zone. A good place to see an example of this is to the southeast of Crowley Lake. Those salmon colored bluffs, known as the Bishop Tuff, are cooled deposits of silica rich ash, light-weight pumice and other volcanic debris.  But as Dave Wagner, a retired geologist from the California State Geological Survey, explains, not all of the ash stayed close to home. “There was ash that traveled as far as East of Kansas or traveled as far North as Wyoming, it covered all of Arizona, New Mexico and did cover all of Utah and Colorado (and all the way to the Pacific Coast and into the ocean itself.”)
Volcano comes from the Latin word Vulcan. But it has little to do with the sci-fi cast of Star Trek; Vulcan was the ancient Roman god of fire.  And although the Long Valley eruption and collapse took place hundreds of thousands of years ago, a reservoir of hot magma still lies below the caldera and continues to bubble with life as it heats the underground water feeding local hot springs. Near the Mammoth Lakes exit off Hwy 395, rising steam marks the place where over a century ago, weary travelers marveled at the Casa Diablo geysers.  Earlier still the area was a bustling stagecoach stop, and before that, a sacred gathering place for native Paiute tribe members. Today, a modern geothermal plant harnesses the hot springs and converts the Earth’s natural heat into clean, renewable electricity.
  
But arguably the largest tourist attraction in the area is Mammoth Mountain – the highest point on the rim of the caldera and one of the west’s premier ski areas.  Dr. David Hill, Chief Scientist in Charge of the USGS Long Valley Observatory points out, it also happens to be a volcano. David Hill: “Mammoth Mountain erupted between a 100,000 years and 50,000 years ago. It is along the same structural chain that runs all the way up to Mono Lake. And that chain, the Inyo-Mono volcanic chain is a chain that has erupted 20 times in the last 5,000 years.”

The Long Valley Caldera is so enormous it’s hard to see from one spot. But the top of Mammoth Mountain, offers an excellent view. USGS geologist Dina Venezky hopes you’ll make time to explore it for yourself.

 
Dina: “It’s really exciting to be able to ski or mountain bike on a volcano.  If you take the chair lifts up to the top you get amazing views of the Long Valley area and you can see some of the volcanoes and some of the craters and some of the domes.”  

Mammoth Mountain however, is by no means extinct. Like many of the volcanoes in this chain, which are considered to be ‘dormant’ or sleeping, they will occasionally stir with life. And that’s what makes this one of the most interesting and intensively studied volcanic areas in the world. In the last 30 years, monitoring by the United States Geological Service has revealed recurring swarms of small earthquakes beneath the region. Steam vents occasionally give off the distinct sulfur smell of rotten eggs. And hot springs, like the ones at Hot Creek just northeast of Mammoth airport, frequently change temperature from pleasant to boiling when fractures in the volcanic rock release super heated water without warning.  

Fortunately, volcanic activity usually doesn’t come unannounced.  Dr. David Hill has kept track of seismic rumblings in the eastern Sierra, for four decades, and leads a team of U.S.G.S. scientists who have their finger on the region’s pulse.  Similar to a patient in an emergency room, the area is continuously monitored with special instruments like seismometers and GPS satellites to detect any earthquakes that signal the movement of magma beneath the ground. A system of coded alerts is also in place, each with a specific plan, to quickly notify people if conditions grow dangerous.

So should visitors be concerned of another super eruption? David Hill: “There is really no evidence that there is a large volume of magma within the crust at the present time that would be capable of producing such an eruption. We’re much more concerned about smaller eruptions and as with most things in nature, small things are much more frequent than big—and it’s true for volcanic eruption. It’s kind of the legacy of the west. We live in this beautiful area, it’s beautiful because of these geologic processes, but they come with a hazard and we need to know what that hazard is, understand and be prepared to deal with that hazard should they develop.”

To learn more, we invite you to stop at one of the visitor centers along Hwy 395, ride the seasonal gondola up Mammoth Mountain to explore the Top of the Sierra interpretive center, or check out the Roadside Heritage or USGS websites. 
 

