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Figure 4, Interpolation Volume Rasters.

Volume rasters of IDW and spline interpolations. Blue
zones indicate positive model depths, red zones indicate
negative model depths. Red zones are known regions of
error. Images 1 and 2 show the minimal variations ob-
served. Images 3 and 4 show negative depth error due to
high and low IDW power settings.

into account. Estimates of debris expansion based
on density measurements of Mount St. Helens and
other modern sector-collapse events indicate a volume
expansion of the debris blocks of approximately 20
percent during the sliding (Glicken, 1991). This is
mostly due to shattering and matrix formation within
edifice blocks during their lateral displacement, a
process that occurs primarily due to loss of strength
and high pore pressure of saturated material (Voight
et al, 1983). Accounting for this expected increase in
volume during deposition is necessary for a compari-
son of debris-flow and missing edifice volumes. The
determined minimum debris flow volume constraint
normalized for expected volumetric expansion is
38.6km3.

DISCUSSION

A comparison between the missing-edifice maximum
volume estimates (Sherrod et al., 2007) and GIS
model derived debris flow minimum volume esti-
mates shows a minimum volume disparity of approxi-
mately 8.6 km®. One third greater than the missing
edifice volume, this disparity is a clear indicator of an
additional necessary volume source beyond that of the
displaced edifice. There are several possible sources
for this additional volume. A volcanic eruption oc-
curring concurrently with the sector collapse event
could provide additional volume as juvenile material
integrated into the debris flow. So far no exposures
have exhibited evidence of tephra or other volcanic
beds associated with a proposed concurrent eruption
however other work on this Keck Project has shown
mineral textures indicating mafic recharge, a chem-
istry associated with eruptive events and a potential
trigger for a large eruption. The possibility of a
concurrent volcanic eruption indicated by debris flow
mineralogy would fulfill the necessary additional vol-
ume source. A second possible solution to the volume
disparity is an unexpectedly low sliding plane during
flank collapse displacing portions of the edifice sev-
eral kilometers from the center point, and deeper into
the edifice structure than is shown by the modern day
topography. 800-1000 years juvenile flows and ero-
sional lahars could refill a deep amphitheater structure
to mask this large volume in an edifice reconstruction
calculation. This is a likely additional volume source
in the case of Volcan Barti, where volume the poorly
exposed in-amphitheater lava flows may have been
easily underestimated by Sherrod. A third possibil-
ity is that this sector collapse event was followed

and possibly preceded by a cycle of smaller debris
flow events, possibly fueled by dome reconstruction
and juvenile volcanics. This would not necessarily
require multiple large collapse events, but rather a
single large event of shattered block movement, with
larger associated periods of primarily lahar activ-

ity. This hypothesis is supported by the radiometric
dating, which indicates a period of 800-1000 years of
lahar activity following the main event (Zellner, this
volume, Sherrod et al., 2007). These solutions are not
mutually exclusive, and the volume disparity is likely
due to some degree of juvenile volcanics and lahar
activity originating from Volcan Baru’s edifice.
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