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-
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Adel A. R. Zohdy, Robert' J+ Bisdorf, and Dallas B. Jackson

In 1977, the U.S. Geological Survey made a resistivity survey in
the vicinity of Rexburg, Sugar City, Teton, and New Dale, Idaho. The
survey consisted of two hundred eighty two (282) bipole-dipole total
field stations (Zohdy, 1978 and b) and sixty eight (68) symmetric
Schlumberger soundings (Zohdy and others, 1974). The purpose of the
survey was to : evaluate the \g.eothermal potential near Sugar City.
ReAsults of the .%m:vey indicate that the most favorable area near Sugar
City (for a warm water resource that may be usabile for space heating) is
near tﬂe southeast corner of the ci.ty. This ccnclusion is based on the
similarity of the geoelectric structure between this area and the area
near New Dale (where warm waters are present:).'

Simple Total Field Map:

The bipole~dipole simple total field apparent resistivity map
shown in figufe 1 is based on the measurement of the total electric
field at 282 stations zbout a current bipole (AB) 3.145 km in length.
.T_he current .intensity used throughout the 'survey was 24 amperes. The
lengths of the measuring dipoles (MN and MN’) was 76.2 meters (250 feet)
and, at each station three components were measured alémg MN, MN‘ and
NN’ to ascertain the accuracy of the measurements. The field procedure

and the reduction of the field data, for the computation of apparent

resisitvities, followed what was described elscwhere by Zohdy (1978a).
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Figure 1.--Bipole-dipole simple total field apparéent resiégiyjﬁxﬂmgﬁﬂneggiggxbg;é, Sugar City,

Contours in ohm-meters.

Teton, and New Dale, Idaho..



The lowest measured simple-total-field apparent resistivity was slightly

less than 100 ohm-meters and the highest was a little over 1,000 ohm-

- meters.

The map shows the following features:

(1)

(2)

-(3)

(4)

(5)

A crude outline of peanut-shaped contours in the immediate
vicinity of the current bipole. This indicates that the
section is only quasi horizontally layered in the vicinity of
the -c‘urrent bipole (Zohdy, 1978&b).

A circular low of less than 200 ohm-meters around the A
electrode, which is absent around electrode B (near the town
of Teton), and a general decrease in apparent resistivity
contours to the south of the center of the current bipole.
Both these features indicate the thickening of relatively
conductive materials to the south of the bipole.

An apparent resistivity high at' a distance of about 8 km eaét-
southeast of electrode A, and another at a distance of about 7
km south-southwest of electrode A. The locations of these
resistivity highs correlate well with locations of Bitters
Butte; and Sommers and Webster Buttes, respectively.

A pear-shaped apparent resistivity high that 1lies at a
distance of about 2 km southea'st of the 'town of New Dale.
This high probabiy is produced by a buried volcanic plug.

An elongated apparent resistivity high apprc;ximately ten (10)
km in length and less than one kilometer in width trending
west-northvest near the city of Rexburg. This narrow

elongated high disrcgards all natural drainage patterns, near



“
-

surface geologic units and all cultural features (pipe lines,
telephone lines, fences, and so on) .in the area. It is
therefore attr}buted to the presence of a deeply buried (more
than one kilometer) ridge or dike system.

(6) The apparent resistivity contours show a steep gradient near
New Dale,\to the southeast of New Dale, and also near the
southeast corner of Sugar City. This steep gradient indicates
an abrupt lateral change in resistivity and may represent the
detection of a quasi circular inner edge of a caldera. The
second quasi circular outer edge is expressed by the apparent
resistivity highs showm ‘at the northeast and northwest
bouﬂﬁaries of the map (see fig. 2).

‘(7) A study of the apparent resistivity contours suggests the
detection of several lineaments (faults?) trending in the
/northeast and in the south-southeast directions. The location
of these possible faults and the proposed edges of a caldera
are outlined i1in figure 2 by single and double lines,
respectively.

Schlumberger Soundings:

Figure 3 is an index map showing the loéation, azimuth, and number

’ .
of the Schlumberger sounding stations and also the location of six cross
sections. TFigure 4 shows a contour map of interpreted true resistivity
at a depth of 300 meters. The stippled areas designate‘resistivities of
less than 100 ohm meters. Warm water (about 30°C) is produced from

shallow wells (about 120 meters) in and to the northeast of the town of

New Dale. Therefore, as evidenced by the location of the stippled areas
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Figure 3.--Index map showing location,
azimuth, and number of Schlumberger
sounding stations. Near Rexburg,

~Sugar City, Teton, and New Dale,'
Idaho.
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on the map, the most promising area for the egistence of warm water
near Sugar City, 1s near its southeastern cornér. This locatiéﬁ is
corroborated further by.Ehe possible existence of a fault or the imner
rim of a caldera as indicated on the total field map shown in figure 2.
Figures 5, 6, 7, 8, 9 and 10, show computer generated geoelectric

sections along the six section 1lines shown in £figure 3. These

geoelectric sections depict contours of interpreted true resistivities

in chm meters. In each of figures 5,‘6, 7, 8 9 and 10, the top part
represents a four-to-one vertically exaggerated representation of the
upper 1,,000 meters, whereas the bottom part represents a one-to-one (no
vertical exaggeration) representation of the pper 1,848 meters in the
section. Thé.stippled areas in the top part of each figure designate
rocks with resistivities of less than 100 ohm-meters.’

In general, low rock resistivities are associated with an increase
in porosity, clay content, pore water salinity and/or water temperature.
In this area, low resistivities of 2 to 5 ohm meters were not ébsérved,
such as were measured in other geothermal areas. Here, the lowest
interpreted resistivities, as shown on the geoelectric sections and
odfhe sounding curves, are of the order of 30 to 45 ohm meters. In part,
'this is attributed to the fact that the warmest waters near New Dale are
about 33°C whereas the average ambient temp;rature is about 10°C.

The sounding curves are given in the Appendix and are numbered
from Sugar City f#1 to Sugar City #68. Several of the sounding curves
were distorted either by strong lateral variatioms in rock resistivities

or more commonly by cultural features such as fences with metal posts,

~ buried irrigation pipe lines, and grounded power lines. Several of the
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Figure 5.--Computer generated geoelectric section 51-21. Contours of interpreted true resistivity in ohm-meters.
Top section, vertically exaggerated four times; bottom section without vertical exaggeration. Stippled
(top section) and darkened (bottom section) designate less than 100 ohm meters.
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sounding curves, such as Sugar City #5, 7, 11, 13, 14, 17, 18, 217, 26,
.30, 36, 42, 53, 59 and 61, were smoothed, ar;d)or actendéd (that; is
extrapolated) and reinte.rpreted.' For those soundings, interprgtations
~for both original and smoothed data are given on separate sheets.

All the sounding curves were automatically processed and
interpreted (Zohdy, 1975) as shown in the graphs given in the appe'ndix.
.Each graph shows the following:

(1) Field data designated by a segmented, solid-line curve, with
diamond symbols for oktserved data.

(2) A shifted and digitized field curve designated by square
symbols. The shifted field curve is obtained by shifting the
variéus segments upward or downward generally with respect to
the last segment on the segmented field curve (Zohdy and
others, 1973). This shifted curve is then digitized at the
rate of six points per logarithmic cycle (square ;ymbols).
These points were 'coznputed using ‘a subroutine in a'computer
program for bicub_ic spline fuanctions (Acderson, 1971).

(3) The theoretical best fitting sounding curve is designated by
plus (+) symbols. This theoretical curve is the output of the
automatic interpretation for thé digitized curve. The
computer program used here is an updated version of the one
published earlier by the senior author (Zohdy, 1973).

(4) The detailed 1layering for which the theoretical curve is
calculated.

(5) The D.2. (Dar Zarrouk) curve for the detailed layering. The
ordinate values for the D.Z. curves are shifted upward or

15




downward by one logarithmic cycle to avoid cluttering the

graphs. The D.Z. curves can be used to obtain eqﬁivalenﬁiand

simpler solutions containing fewer number of layers and in

vhich certain constraints can be imposed on the layer
thicknesses and resistivitieé (Zohdy, 1974).

All these graphs were generated on a Hewlett Packard 7203A graphic

plotter. The plotter driving subroutines were deﬁeloped by the second

author, R. J. Bisdorf.

16
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