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Electromagnetic and Magnetic Surveys of Active Lava Tubes on Kilauea Volcano, Hawaii 

S. K. Sandberg, University of Southern Maine 
C. B. Connor, CNWRA, Southwest Research Institute, 6220 Culebra Rd, San Antonio, TX, 
78238, USA (cconnor@swri.edu) 

The current stage of eruption of Kilauea Volcano, Hawaii, is largely confined to subsurface lava 
tubes extending from the Pu'u 'O'o vent approximately 10 km to the ocean. In early June 2000, 
four active lava tubes were identified on the coastal plain below the East Rift. At that time, 
detailed geophysical surveys were performed across two active tubes. Objectives of these 
surveys included empirical investigation of the temperature - electrical conductivity relationship 
of this lava using multiple methods, and mapping magnetic anomalies across tubes produced by 
magnetization contrast between basalt above and below the Curie temperature. Models of the 
electromagnetic response of magma in this shallow, well-constrained system, can improve 
experimental design and interpretations of electromagnetic data collected in larger, deeper 
volcanic systems.  

Geophysical methods included VLF, horizontal loop electromagnetics (HLEM) (terrain 
conductivity), transient electromagnetics (TEM), and ground magnetics. TEM surveys included 
profiling with 20 m central-loop soundings, and large-loop profiling using a roving three
component receiver along three traverses outside a stationary transmitting loop. In addition, 
magnetic susceptibility of the basalt was measured along one geophysical traverse using a 
portable magnetic susceptibility meter.  

The VLF method was the best method for detecting the lava tubes, being relatively insensitive to 
conductors of more limited lateral extent. Current-density modeling of VLF data indicated that 
high-temperature basalt was deeper than 3 m from the surface along the easternmost of the two 
lava tubes. HLEM was effective in detecting and delineating the geometry of the lava tubes, with 
HLEM anomalies up to 85 mS/m across active tubes in a background of 3.5 to 4 mS/m. One of 
the most prominent HLEM anomalies, produced by shallowing and widening of the tube, was the 
site of a breakout from the lava tube several days after the survey. HLEM responses from 
solidified, but still hot, surface flows also were present, complicating the interpretation.  
Anomalies in both TEM configurations occurred coincident with the lava tube, but vertical
component data from the large loop profiling was much more significant than horizontal
component data. Magnetic data were unreliable in detecting active lava tubes, being very 
sensitive to solidified surface flows that were still at high temperature, inactive lava tubes, and 
related structures of the lava flow field.


