Geysers are periodically discharging hot springs driven by steam and non-condensable gas such as CO2.  They are rare with less than 1,000 worldwide, of which 200–500 occur in the geyser basins of Yellowstone National Park. Their rarity reflects the special conditions required for their formation and operation: abundant supply of water, a large supply of heat, and a unique geometry of fractures and porous rocks. Because of the delicate balance between the parameters controlling their eruptions, only a few geysers display relatively constant intervals between eruptions.  However, some geysers erupt relatively frequently (intervals of minutes to hours between eruptions) and at predictable times, making them a unique natural laboratory to study multiphase eruption processes and the geophysical signals that can be measured before, during, and after an eruption.  Because geyser eruptions are smaller than volcanic eruptions, and erupt more frequently, they provide an opportunity to collect more data and develop approaches for integrating and interpreting geophysical and hydrological measurements.  An improved understanding of geyser eruption dynamics can yield significant insight into other self-organized, intermittent processes in nature that result from phase separation and localized input of energy and mass.

In the past few years, many experiments were carried out in Yellowstone National Park, Old Faithful in Calistoga, California, Jones Fountain of Life in Wilbur Hot Springs, California, and El Tatio in Northern Chile.  Each of these experiments included many participants and required a multi-disciplinary effort.   In Yellowstone National Park, we are fortunate to have large datasets of geyser eruption intervals made available by the Geyser Observation Society of America (http://www.geyserstudy.org/). We use statistical methods designed to establish a cause-and-effect relationship between water recharge, earth tides, barometric pressure, wind storms, and earthquakes, and geyser dynamics, as expressed by the duration of its intervals.  The overarching goals of all these studies are to characterize and quantify the processes that control eruption initiation, duration, intensity, and variation.

In May 2009 and then in April and May 2010 we carried out experiments at Old Faithful geyser in Napa Valley, California.  Participants included Michael Manga, Chi-Yuen Wang, the UC Berkeley students in EPS 200 (Problems in Hydrogeology) and Malcolm Johnston, Doug Myren, Fred Murphy, Jonathan Glen, Darcy McPhee, and Shaul Hurwitz from the USGS.


In May 2009 we carried out experiments at Jones Fountain of Life in Wilbur Hot Springs, California.  Participants included: Malcolm Johnston, Doug Myren, Fred Murphy, Deb Bergfeld, and Shaul Hurwitz from the USGS, and Rob Sohn (WHOI).

In September 2009 and again in September 2010 we carried out experiments in Lone Star Geyser, Yellowstone National Park.  The team included Malcolm Johnston, Doug Myren, Fred Murphy, Jonathan Glen, Darcy McPhee, Erin Looby, Nellie Olsen, Shaul Hurwitz (USGS), Rob Sohn, Adam Soule, Claire Pontbriand (Woods Hole Oceanographic Institute), Jean Vandemeulebrouck (U. Savoie, France), Max Rudolph, and Leif Karlstrom (previously at UC Berkeley).

In October 2012 we carried out experiments at the El Tatio geyser field in the northern Chilean Andes, at an elevation of >4,200 m.  Participants included Chi-Yuen Wang, Max Randolph, Carolina Munoz, Eric King (UC Berkeley), Cyndi Kelly, Sarah Barrett (Stanford), and students from the University of Chile.


[bookmark: _GoBack]Data from magmatic hydrothermal systems are typically sparse and expensive to acquire, because volcanoes are often remote, snow‐ and ice‐covered, and steep. Boreholes that penetrate deep into magmatic hydrothermal systems and reach supercritical fluid conditions are rare and expensive, and extreme conditions (high temperatures and corrosive chemistry) in existing boreholes inhibit long‐term data acquisition. Further, pertinent laboratory studies are rare and not fully representative.  The spatial and temporal scales of natural hydrothermal systems exceed those that are experimentally accessible by orders of magnitude, and their typical pressure, temperature, and compositional ranges are difficult to deal with experimentally.  These hydrothermal systems are sufficiently complex that quantitative description of processes depends on coupled partial differential equations and complementary equations of state, equations that can be solved analytically only for a highly idealized set of boundary and initial conditions. Thus, numerical simulation plays a pivotal role in elucidating the dynamic behavior of magmatic hydrothermal systems and for testing competing hypotheses in these complex, data‐poor environments. 

