
provide estimates of the total energy budget of volcanic 
eruptions by solving for the temperature and area of the hot 
component (e.g. Glaze et aI., 1989; Pieri et aI., 1990) could 
potentially have large errors since it is the temperature of the 
crust component which dominates Q [Oppenheimer, 1991; 
Flynn, 1992]. 

Our determination of the hot fractional areas of the How 
are on the order of those calculated by Crisp and Baloga 
[1990], who calculated fractional areas of -0.5% for the 
Phase 13 and 18 Pu'u 0'0 lava flows erupted in 1983. Well 
constrained field spectroradiometer measurements of active 
lava flows could therefore assist the formulation of more 
detailed numerical models of flow emplacement. In addition, 
nighttime thermal measurements could aid in the field 
identification of active tube systems and the processes related 
to the post-emplacement inflation of Hawaiian lava flow 
fields [Walker, 1991; Hon and Kauahikaua, 1991]. 

The thermal evolution of the Phase 50 Pu'u 0'0 lava 
flows also provides some insight into the internal structure of 
the flow. We believe that the most likely cause for the 
isothermal conditions for at least 5 minutes between 22:08 to 
22: 16 HST (spectra 2 to 6; Table I) was the subsurface 
injection of new material into the interior of the flow. This 
injection was not observed, but the area of the flow up-slope 
of our study area was experiencing multiple rapid « 1 
minute) episodes of flow advance in directions other than the 
spectroradiometer's field of view. The rapid drop in crustal 
temperature between spectra 6 and 7 may thus be the 
consequence of the isolation of a tube system and the lack of 
intrusion of new magma into the flow. 

We conclude that high spectral resolution data, 
particularly measurements taken at night, offer major 
advances over radiative measurements made from Landsat or 
single-channel radiometers. Currently lacking from this 
approach is imaging spectrometer data, such as the kind 
advocated by Oppenheimer and Rothery [1991] and Flynn 
[1992]. The spatial context of the flow that we studied here 
could only be approximated from visual observations. 
Imaging spectrometers operating at wavelengths between 0.4 
to 5.0 11m, such as the one under construction at the 
University of Hawaii by Lucey et al. [Po Lucey, pers. comm. 
1992], therefore offer great potential for further quantitative 
measurements of the radiative properties of lava flows. 
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