1. What happened at Mount St. Helens this past year?
· Following 18 years of eruptive quiescence, Mount St. Helens began a sustained dome-building eruption on October 11, 2004. The volcano continues to erupt today. 

· The eruption was preceded by an intense swarm of small, shallow earthquakes beginning on September 23, 2004, and by remarkable deformation of the south crater floor (growth of “the welt”) first recognized a few days later.
· A series of steam-and-ash explosions began on October 1, 2004. The first spine of hot lava (#1) emerged from the growing welt on October 11, 2004, followed by another (#2) in the latter half of October. Both have since been buried by the growing dome. 
· The first of four prominent spines or “whalebacks” (smooth-sided, elongate extrusions of mostly solid rock) grew southward to the base of the south crater wall from late October, 2004 through December 2004 (#3). Whalebacks #4 and #5 emerged during December 2004-April 2005 and April 2005-July 2005, respectively; #6 emerged in July 2005 and continues to grow westward and upward at a rate of 4-5 meters per day (13-16 feet per day).
· The volume of the new dome when last measured on July 14, 2005 was about 58 million cubic meters (76 million cubic yards). The volume of the 1980-1986 dome, which grew episodically for 6 years, was about 90 million cubic meters (100 million cubic yards). The highest elevation attained by the new dome, before partial collapse, was 2367 meters (7765 feet). This is within 3 meters (10 feet) of the lowest point on the surrounding crater rim at the base of Shoestring Notch. 
· The extrusion rate during 2004-2005 has been in the range 1-7 cubic meters per second (1.3-9.2 cubic yards per second), averaging 2.3 cubic meters per second (3.0 cubic yards per second).
· The crater glacier, which was as much as 220 m (720 feet) thick when the eruption began, has been severely deformed and plowed aside by the growing dome. Presently, the west side of the new dome is active and the west arm of the glacier is being squeezed against the west crater wall, much as the east arm was squeezed against the east wall earlier in the eruption. 
2. What is the significance of this eruption? 

· Every opportunity to study an active volcano is precious, because it enables scientists to develop and test ideas (hypotheses) about how volcanoes work. Better understanding is essential to mitigate risks posed by this and future eruptions, both at Mount St. Helens and elsewhere in the Cascade Range. 

· Scientists are posing and attempting to answer such questions as: 
· What triggered the eruption after 18 years of quiescence? How long will it continue? 
· What are the relationships among nearly 1 million small earthquakes of the past year, the fault gouge that mantles the dome, and the dynamics of the eruption? 

· Is the magma reaching the surface today “left over” from the 1980s eruptions, or part of a “new batch” from a deeper source? 

· What are the likelihood and risks from future explosive activity? 

· From a geologic perspective of the past several thousand years, the current dome-building activity is routine for Mount St. Helens and nothing out of the ordinary – the volcano is in the process of rebuilding itself following the 1980 landslide and eruption. From a human perspective, though, the current eruption is a rare opportunity to study the volcano in action. There have been only 3 periods of eruptive activity in the past 200+ years: 1800-1857 (Goat Rocks), 1980-1986, and 2004-2005. We live in interesting times. 

3. Did we have any surprises? Has anything unusual happened during the eruption so far? What things about the eruption are unique or unusual? 
· Spines and whalebacks have been observed at growing domes elsewhere in the past, but the inclined configuration of the vent at Mount St. Helens provides a rare opportunity to observe the extrusion process in great detail, and to better understand the dynamics of the eruption (how the volcano works).
· Based on the historical behavior of volcanoes worldwide extruding domes at rates comparable to that for the first year of Mount St. Helens’ current eruption, the eruption here could continue for years to decades (but not necessarily). 
· The opportunity to observe prolonged interaction between a growing lava dome and glacier ice confined within a crater is unprecedented. 

4. What have we learned from the eruption about Mount St. Helens? How does this contribute to our understanding of Cascade volcanoes?

· The learning process is ongoing. We learn something new from each new photograph, seismic record, volcanic gas measurement, rock sample, temperature image (FLIR), digital elevation model (DEM), and visit to the crater. 

· Mount St. Helens is the youngest, most frequently active, and most often explosive of 13 major volcanic centers in the Cascade Range. During the past few thousand years, Mount St. Helens has erupted magma types ranging from basalt through andesite and dacite. Magma erupted during 1980-1986 and 2004-2005 is dacite. At least some of the latter was stored in the upper part of the crust beneath the volcano since the 1980s, but a portion of the 2004-2005 magma might have risen from a deeper source. The implications of both scenarios are being actively investigated and debated among scientists at CVO and elsewhere, including many universities, who are working on the eruption. 
· The first recognized precursors to the 2004-2005 eruption were a shallow earthquake swarm and dramatic uplift of the crater floor, which started less than 3 weeks before the first hot rock reached the surface. This is a relatively rapid onset for activity of this type. The search for subtle, longer-term precursors (for example, earthquake swarms that occurred during the 1990s and any inflation of the volcano that might have escaped detection so far) is ongoing. The outcome has implications for the types and time-scales of warnings likely to occur before future eruptions at Mount St. Helens and elsewhere in the Cascades. 
5. What new experiments have you conducted and what have you learned from them?

· Seismic tomography - imaged the “basement” beneath the volcano,  identified the magma reservoir at 5-10 km depth, and a fault-bounded trough (graben or half-graben) that likely corresponds with the St. Helens seismic zone and serves as a “tear in the crust” that rising magmas exploit for easy access to the surface at Mount St. Helens. 
· Petrologic experiments and geochemical measurements indicate that the magma comes from at least 4 kilometers (2.4 miles) depth, where it was at 850 degrees Celsius (1560 degrees Fahrenheit), and that it only solidified within the uppermost 1 kilometer (0.6 mile) beneath the vent.  New geochemical measurements also suggest that a fraction of the magma came from much deeper, and that the erupted magma may be a mixture of left-over magma from the 1980s plus a new batch that has risen from deep levels of the crust. 

· Dynamic modeling (Seismogenic Plug of Ascending Solidifying Magma, SPASM) shows that once a critical threshold is reached, little excess pressure is required to maintain the eruption.  This modeling also suggests that the near-continuous nature of dome extrusion during the initial months of the eruption is the result of stick-slip behavior of the solidified magma plug as it slides upward along the conduit walls, and that this behavior is responsible for the hundreds of thousands of small earthquakes we have observed.

6. How does our experience with the 2004-2005 eruption compare to the 1980s? What new technologies or techniques have we used to study this eruption?
· The 1980s eruption was studied with 20th century techniques and technology, either borrowed from decades of experience with Hawaiian volcanoes or developed on the spot as the eruption progressed. The current eruption affords an opportunity to exploit 21st century technology, including digital telecommunications, the Internet, Global Positioning System (GPS), remote sensing (airborne and satellite) techniques for measuring volcanic gases and surface temperature, and for tracking volcanic-ash plumes. 
· Nonetheless, human ingenuity and inventiveness are essential ingredients for success (for example, “spiders”, “JAWS”, and boots on the ground. Within our group at CVO, we benefit from 25 years of experience studying volcanism in the U.S. (Alaska, Hawaii, Cascades, Yellowstone, Long Valley) and worldwide (Volcano Disaster Assistance Program, VDAP).
7. What do we expect in the future?

· The eruption seems to be progressing in a relatively stable, steady-state fashion. For the foreseeable future (days to months?), dome-building is likely to continue at roughly the same rate as has prevailed for the past several months. However, experience at Mount St. Helens and elsewhere cautions that changes in activity can occur suddenly, sometimes with little warning. USGS scientists will continue to monitor the volcano closely for any signs of a change in the current state of the eruption. 
8. What are the risks posed by the ongoing dome-building eruption?

· Our risk assessment has not changed from that issued earlier. For the foreseeable future, hazards from the eruption are likely to be confined to the crater and flanks of the volcano. Small amounts of ash from rockfalls or small emissions from the vent area will continue to rise above the crater rim and drift downwind occasionally, but any fallout beyond about 10 km (6 miles) from the volcano is likely to be minimal. 

9. What is it like to be a scientist working at the volcano?

· F A N T A S T I C! More details at the CVO press conference at 10 a.m. PDT on Friday, September 23. 

