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Augustine Volcano: PBO Data

Jeff  Freymueller » Geophysical Institute, University of Alaska Fairbanks

Magmatic Systems

PBO data recorded before and 

during the eruption of Augustine 

Volcano provided new insights into 

the magmatic plumbing system 

at Augustine volcano, as well as 

surprises that will require further 

research to understand. Th ese results 

give an example of the future gains 

expected from measuring deforma-

tion at other PBO volcanoes.

Th e fi rst sign of unrest at Augustine 

appeared in early summer 2005, 

with an increase in seismicity accom-

panied by a small infl ation signal. 

Surprisingly, from the beginning the 

infl ation signal indicated a source at 

shallow depth, roughly at sea level. 

Campaign GPS measurements over 

the 15 years prior to the eruption in-

dicated no previous accumulation of 

magma at such shallow depth. Th e 

initial infl ation source was small, 

detectable only by high-quality 

continuous GPS, and it may be that 

deformation associated with the rise 

of this small initial pod of magma 

was simply too small to record with 

GPS – strainmeters or tiltmeters 

such as those that PBO plans to 

install might have provided further 

important data about the initial rise 

of magma.

Once signifi cant extrusion of magma 

began, about two weeks after the 

fi rst major explosions, the surviving 

PBO sites recorded a defl ation signal 

with a diff erent spatial pattern than 

the infl ation. Although only weakly 

constrained by PBO data because 

two sites were destroyed quickly, the 

defl ation source clearly came from 

a signifi cantly greater depth than 

the infl ation source. Additional data 

from temporary sites deployed just before the volcano became too dangerous 

to visit helped constrain the source depth to mid-crustal depths. Together 

with the lack of pre-eruptive deformation prior to 2005, these observations 

lead to a model for the magma rise in which small leading pods ascended 

from mid-crustal depths, eventually reaching the surface. After there was a 

continuous magma column from the surface to mid-crustal depths, sus-

tained extrusion began.

Th e destruction of some sites in the initial explosions and the fi rst major 

pyroclastic fl ow also illustrated the need for redundancy in network design. 

Additional instrumentation installed on Augustine since the eruption ad-

dresses that need. Th e value of additional temporary continuous sites also 

suggests a future use for part of the PBO campaign instrument pool, as long 

as funding and approval for rapid response can be obtained.

Figure 1. Time series of geodetic data and earthquake occurrence. (Top) Th e line length between GPS 

stations AV02 and AV03 as a function of time. (Bottom) A temporal histogram of located earthquakes, 

with the inset showing epicentral locations. Th e red line denotes the cumulative number of located 

earthquakes. Th e green vertical line marks November 17, 2005, the purported beginning of dike ascent. 

From Cervelli et al. [2006].

References

Cervelli, P. F., T. Fournier, J. Freymueller, and J. A. Power (2006), Ground deformation associated with 

the precursory unrest and early phases of the January 2006 eruption of Augustine Volcano, Alaska, 

Geophys. Res. Lett., 33, L18304, doi:10.1029/2006GL027219.


