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ABSTRACT 

A discussion between N.E. Whitehead, A. Koga, M. Cox and S. Taguchi, on 

the t i t l e top ic , concluded that f ina l evaluation of the method must await 

extensive d r i l l i n g in f ie lds where the method has been used. The local 

l i thology proves very important, and produces d i f fe ren t backgrounds which 

must be allowed for . Various work has now shown some overall correlat ion 

between - (a ) radon measurements and 300 m temperatures; (b) radon and 

aeromagnetic surveys; (c) radon and low r e s i s t i v i t y ; and (d) radon 2nd 

sel f -potent ia l measurements. But overall high zones of radon are not 

seen in a l l locations, mainly i n regions of high permeability or near 

f au l ts , or shatter zones. 
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This report gives details of discussions between the persons mentioned 
in the abstract. Professor Koga has previously measured radon, mercury 
and C0 2 at Broadiands, and the results will be published in the proceedings 
of the Pacific Conference, late 1982. Malcolm Cox has published on his 
similar work in Hawaii, and Neil Whitehead has published cn}y on radon in 
New Zealand geothermal areas. Very few others are working in this field, 
and the opportunity was taken to discuss t!ie current status of the method 
on 30 August 1982, at the GeotherTiel Institute, University of Auckland. 

Malcolm Cox mentioned his work, funded mainly by the U.S. Department of 
Energy in Hawaii. That region is basaltic and very highly permeable. 
Radon was measured using LR-115 type I film, and mercury by the Jerome 
goldfilm analyser. In the region of study was the successful HGP-A geo-
thermal well. Another well is currently drilled in the same region. 
Other study areas included Maui (Haiku area), two areas on Oahu. 
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In these areas, the weathered overburden ranges from zero to perhaps 5 m. 
Some of the flows, especially the Puna area, were relatively fresh. 

Bipole-dipole resistivity studies gave very complex results, probably 
because there are many complex dykes which impound the subsurface water. 
However, the radon results did show details of the geological structure; 
overall zones of high radon corresponded with young shattered faults, and 
when there was a change to marine sediments in one area, the radon figures 
reflected that. 

The mercury figures may show something a little different. They corres
ponded with regions of high heat flow, but were often offset from the 
radon results. It is thought the organic content of the soil may strongly 
influence the mercury level. One typical pattern was that radon ended 
to be directly over a rift, and mercury to be on the edges. 

Professor Koga, in his work at Broadlands, used a radon measuring device 
made by TDA Limited, Canada. Radon is pumped into a cell of volume 190 ml, 
and in a specific time sequence three single minute counts give figures 
which may be used to calculate the amount of radon-222 and radon-220. 
For C0 2 measurements a method is used where the gas turns a dye from 
violet to white and the measurement takes about 2-3 minutes. Mercury is 
either collected on gold needles (for air measurements) or a soil sample 
is taken back to the laboratory for atomic absorption measurements. 

The results at Broadlands showed strong correlation with surface shallow 
temperatures, and some correlation with the temperatures measured in 

22? ??0 wells at 300 m, but not 900 m. The Rn/ Rn ratio was best for this. 
There does not seem to have been significant application of the method in 
Japan thus far. 

Neil Whitehead presented results obtained at Wairakei, Karapiti, and 
Ngawha. In this case, Kodak LR-115 type I I was used. The results showed 
correlation with faults and different ash shower types, and suggested that 
the radon results may show structure to 80 m. In the case of Ngawha, 
basalt is overlain by lucustrine sediment and the radon levels on the 
sediment are much lower than those on the basalt, and do not reflect the 
same distribution which means that 10-20 m of sediment are preventing 
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the diffusion of radon throughout. Overall high radon zones are not seen. 
Fault structure seems to be shown, however. 

Swamp areas may almost completely suppress radon emission unless a fault 
passes through i t . 

There was discussion of the problems of local radon backgrounds. These 
easily dominate any levels observed. There are two ways of allowing for 
them. Cox takes a soil sample back to the laboratory and exposes a fresh 
film to i t . The soil is completely sealed within the cup and the walls 
are too thick to allow diffusion of radon in or out. The result is sub
tracted from the result obtained on the film exposed in the f ield. He 
also considers i t important to normalise results by dividing by figures 
which are clearly background, and fcund for each rock type. 

220 Koga instead uses the radon isotope ratios mentioned above. The Rn is 
short-lived, and must be produced locally, and hence is a measure of local 
222 

Rn production. The ratio should be useful in a similar way to the 
result derived by Cox. 

Whitehead, because of logistic problems with the 3000 sample sites at 
Ngawha, did not allow for background, and in addition, two problems there 
made it of doubtful use; the particular sediment is not found outside the 
survey area, and hence a true background may not be possible; and the 
swamp areas reduced levels to zero in any case. The area has a highly 
fluctuating background. However, in general, either of the two above 
techniques should be used. 

There appears to be an interesting difference in philosophy between Cox 
and Whitehead. The latter was searching forfaults, the former was searching 
for areas of outgassing and overall zones. Both are useful, but depend 
strongly on the particular area. 

The importance of background measurements was further emphasised. Mixtures 
of rock types may influence results strongly. Simultaneous measurement 
of other components than radon seems to be yery useful. 
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The importance of air photos in interpretation was emphasised . Overall* 
the method cannot be considered completely proven yet until much more 
drilling is undertaken in some of the regions where the studies have been 
carried out. 


