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ABSTRACT Over a hundred new resistivity measurements were made throughout the southern and eastern
Tauhara Geothermal Field in 1988-89 using the Schlumberger electrode with spacings of

m. When collated with the data measured during 1982,the total set gives good coverage along
southern boundary of the Tauhara Field, but coverage is still sparse in several important regions including the of

Tauhara, the foreshore of Lake Taupo and the northern parts of the field. The size of the Tauhara Geothermal Field

defined by the area totally within the new resistivity boundary is about 35 much bigger than indicated by earlier

boundaries. The field extends further south and east than earlier measurements had indicated.

INTRODUCTION

The work described in this paper is aimed at providing
better resistivity maps of the southern part of Tauhara
Geothermal Field than have been availablepreviously.

Growing interest in the energy potential of the Tauhara

Field throughout the 1980s prompted reviews of technical
information about the resource 1988;Curtis 1989).
It became evident that the coverage of the field by resistivity
measurements was in some places. To redress
this problem, Geophysics Division DSIR (now part of
IGNS), with assistance Waikato Regional Council, in

a resistivity survey of the southern and
eastern parts of the Tauhara Geothermal Field using the
Schlumberger array with spacings set at
and m.

RESISTIVITY EXPLORATION

Resistivity exploration has proved to be a valuable in
the investigation of geothermal fields in New Zealand. Its

usefulness results from several physical and chemical
effects (involving salinity of temperature and
rock alteration) which work together to cause the resistivity
of rocks in a geothermal environment to be much smaller
than that of the surrounding cold rocks. The results of
resistivity surveys can be presented in several ways which
indicate the size and extent of the field. Maps showing

of apparent resistivity provide details of the
measurements without interpretation. A simple but useful

nterpretation can be given in the form of a resistivity
zone. This is shown as an annular region
the low resistivity rock representing the thermal

pound within the field from the higher resistivity zone
the cold surrounding ground. Both types of

are used in this paper.

SURVEYS

earliest resistivity survey of the Tauhara Field was

published by Banwell and Macdonald (1965) as a map
encompassing Wairakei, Tauhara, Rotokawa and the
surrounding regions. The part of it that the southern
Tauhara Field is presented here as Figure 1. This work
used the Wenner electrode array with the electrodes spaced
at 457 which is nearly equivalent to the
Schlumbcrger = m array. this 1965 map
was a pioneering work,and very useful in its time for its
outline of a large contiguous area of low resistivity at
Tauhara, it is now considered inaccurate and has been
superseded by later work.

A revised resistivity map of Tauhara was prepared in May
1980 (letter to DSIR Geothermal Coordinator) for Land
Designation purposes, but this was because of the
large uncertainty in its boundary location in some areas,

particularly near Mt Tauhara. After this, in 1982, some
extra Schlumberger measurements were made, which led to
a further revision of the resistivity by Geophysics
Division. This revised boundary was submitted to theDSIR
Geothermal Coordinator and Commissioner of Works in
January 1983, and was adopted on plans of the
Tauhara Field in that era, but the map was never formally
published.

A further revision of the data about 1985resulted in a new
version of the resistivity boundary map which Allis and
Hunt (1986) presented as background material for a
discussion of gravity changes at Wairakei and Tauhara.
This which is shown here as Figure 2, was also
presented in the report by DSIR (1988).

As part of a ground-water survey at Taupo, Dawson
Thompson (1981) and Dawson (1988) report the results of
about shallow penetrating resistivity soundings. Their
appraisal of the extent of the shallow m deep)
thermal aquifers in Tauhara Field can be found in Figure

12 of Dawson Thompson (1981) and Figure 40 in
Appendix 3 of Dawson (1988).
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New resistivitymeasurements were made in at
sites in the Southern part of the Tauhara Geothermal Field 
using the electrode with spacings of

m and m. These data give
approximate average ground resistivities to depths of about
250 m and respectively.

measurement problem were
out the to of cable in nearly straight line as
is needed to form the arrays proved tobe impossibleis

particularly nearMt Tauhara and in thehighly built-
up parts of Taupo town. Thus, gaps in the data set have
resulted. To in these gaps wil l some other
measuring method which uses a smaller array.

from industrial electrical sources, mains
and pipes proved troublesome in some parts of the
built-up areas in Taupo town and along highway at

To unreliable and suspect data, the measurements
at each site were examined by using the
method given in Bibby (1988). Measurements at just 10of
the 122new siteswere judged to but a greater

of theold data failedthetest.

Figures 3 and 4, which show the data for m and
m,respectively have been complied using only

the most data Dots on these maps show the
sites. The most reliably drawn are

shownas solid lines. where there is less because
of a of data because: exist

are dashed. Where there is a
lack of data or data at all, are

cases, no are drawn. Within the Tauhara
Field., as is found within many fields,the apparent
resistivity values scatter over a considerablerange (2 to 20

Since this makes it impossible to draw
reliably contours, the lowest shown is

In Figure 5 hatched annulus has been to
the position of the resistivity boundary
of the Tauhara to

m. This has constructed mainly
from of the data of the

m The region inside the hatching is
to contain very low resistivity rocks

while outside region contains high
material Within the hatching

values are inferred. The of the
hatching, which varies about 0.5 to 2 indicatesthe

with which the has been

DISCUSSION

By the new in the Southern
part of the Field, a good definition has

for the southern boundary. Comparison of the

particularly the recent one in Figure 2, shows that the field
new in Figure 5 with the earlier

extendsmore than 2 km further to the south and
than was thought, adding about 5 to the
inferred sizeof thispartof the field.

The main of thermal ground at Tauhara, as mapped
by Fisher are shown in Figure 1, while
detailed maps can be found in et. (1989)
and DSIR (1988). Schlumberger resistivity measurements
made over these thermal zones all very bw
resistivities (Figs. 3 4). In particular, low resistivities
were found the patches of thermal on the south
side of Mt Tauhara near highway (seeFig. which
had been shown as outside the low resistivity
region.

The presence of Mt Tauhara on the eastern si& of the field
has in a gap in data where the is too

rugged to allow measurements using the Wenner and 
Schlumberger methods to be made. In the past this data
gap has been the cause of considerable doubt about the
correctposition of the boundary of the field in this vicinity.
There has long been debate about whether or not the field 
extends beneath Mt Tauhara. Since new measurements
have been made on Mt Tauhara itself, these data do not
resolve the question. However, comparison of the data
close to Mt Tauhara on Figures 3 and 4 suggests that the
very resistant near-surface volcanic rocks may be underlain
by low rock at least over the western part of the
mountain. penetrating will needed to

this issue.

small warm springswere found on thebanks of the
Stream at a point about 3 east of (see

Fig. 5). The springs were estimated (4
to have a of about 5 10 Their

temperatures were to compared with the

ivities up to 180 compared with values of
about in the stream. The site is at an
elevation ofabout m above sea level, similarto that of
Lake Taup. resistivities in the area are
quite high 70 but the show that

Conduct-

resistivity decreases with depth.

springs would appear to be part of an eastward
thermaloutflow from Tauhara. If this is it would

under Mt Tauhara. There also be other
outflows. It is also interestingto observethatthe of
highway due south of Mt Tauhara lies on a (at

580 m) forming the watershed
streams south-west to and others

into This suggests that
there is some likelihood that the surface thermal
features to the south of Mt (and the southern part
of the resistivity low) may an outflow from a
centre underMt Tauhara.

the earlier of geothermal conditions

The size ofthe TauharaGeothermalField as defined by the
area within the new boundary in

5 is about 35 almost twice the
indicatedby in Figure 2. This is much
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Figure I : Original apparent resistivity contour map (in of Tauhara Geothermal Field, obtained

using a Wennerarray with electrodes spaced at 457 m (Banwelland 1965). Shading shows

main areas of thermal ground.

N

Figure 2: Lateral Resistivity Boundary Zone of the Tauhara Geothennal Field as given by Allis and

(1986)and DSIR (1988).
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Figure 3: Contours of apparent resistivity (in measured with the Schlumberger of spacing

m. Dots show measurement sites. available reliable data were used in drawing the

contours.

Figure 4: Contours of apparent resistivity (in measured with the array of spacing

Dots show measurement sites.
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larger area than most New which
average about large tyrangeofthis
estimate the remaining about the

east,and along the Lake Taupo
boundary position in the the north-

Allis et. (1989) that there are in
drawdown, thermal features and chemical signatures

the main part of the Tauhara Field near the
River and the southern part. This led them to

circulation systems at The data show a
single contiguous resistivity low throughout the with
no zone of significantlyhigher resistivity
the northern and southern parts. This appears to suggests
that Tauhara hasonly one thermal circulation system, but it
would be possible that a permeability of
resistivity material might exist between the two regions.
The unusually large area inferred for the Tauhara Field
may be considered indicating that the field
contains more than one circulation system, but, this could
alternatively be caused by the presence of several
zones,as suggested above. Measurement of resistivity at
deeper levels may help resolvethisquestion.

suggest that there may be two separate geothermal

The triangles on Figure 5 show the threemain peaks of Mt
Tauhara and the small volcanic peak of Maunganamu in
the south of the area. The Maunganamupeak,the
easternTauharapeak and the small thermalareaon the

southof MtTauharaappeartoalign with
the resistivity on Figure 5. This suggests that the
volcanism may in some way be to the ofthe

resistivities are high and there is no sign of thermal
activity. The Kaingaroa which marks the eastern
margin of the Taupo Volcanic Zone is the same
direction but, asmapped by Grindley it liesabout
- 5 the east of the volcanic alignment. While the
importance of these alignments remains the
eastern edge of the revised resistivity anomaly matches

with these volcanic and features than did
theearlierversion shown in Figure 2.

thermal features, although in the vicinity of

CONCLUDING REMARKS

There is a clear need deeper penetrating resistivity
surveysat Many drillholes other New
geothermal fields have penetrated to more than m
depth and have found permeable aquifers at levels deeper
than can be probed (750 m by the Schlumberger

reported here. In other fields
(Wairakei, Mokai, Ngatamariki, and
Ngawha) resistivity have been using the

penetrating multiple-source bipoledipole technique
which can yield resistivity to depths of about

m. Such have been done at
Tauhara, but if developments are envisaged which propose
to extract fluids the deeper levels mentioned,

Maunganamu

Figure 5: Inferred resistiviry boundary zone for the Tauhara Geothennal Field as approximately 500
depth. Triangles show main volcanic Crosses show drillholes the dot shows a

spring.
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will be essential for orderly planning
the and for wise management of the resource.

The compact receiver arrays used in multiple-source
would allow measurementsto be made closer

toMtTauhara, which should provide data bearingon
the questions of whether the Tauhara Field extends under
the mountain and whether thermal outflows can be
identified. Better quality measurements would also be
expected in Taupo town and at with the greater
immunity to electrical noise by the compact
receivers used with that

The part of the Tauhara Field has not been
investigated in this study. As the public domain resistivity
data in this region do not give a very sharp &lineation
the resistivity boundary more resistivity work needs to be
done. The comer of the field needs better
delineation, and possible connections the Tauhara
and Fields warrants The
important problem of investigating the nature of the
connection between the Tauhara and Wairakei Fields also
needs attention, particularly to check the validity of
previous resistivity interpretations (Risk et. al. 1984; Allis

ECNZ 1992).
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