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Introduction

In 1983 the U.S. Geological Survey made 21 Schlumberger soundings in an area
south of Lassen Volcanic National Park and north-northwest of the town of
Chester, California. Most soundings were expanded to maximum electrode spacings
(AB/2) that ranged from about 2 to S kilometers. The survey was made as part of
the geothermal research program to study the subsurface distribution of

electrical resistivity near Lassen Volcanic National Park. The purpose of this

report is to release the obtained sounding data and to provide an interpretation

of the sounding curves.

Field Conditions

The surveyed area is characterized by high contact resistance and moderately
winding roads, both of which are common in many geothermal areas (Zohdy and
Bisdorf, 1982). To make better electrical contact with the highly resistive
near-surface soil materials, the field crew connected the current cables to

metal culverts when one was sighted in the general vicinity of one of the
required current electrode spacing distances. The crew radioed the exact

distance of the metal culvert to the operator. Metal culverts provide a much



larger surface of contact with the earth than any standard size electrode and
therefore they provide excellent electrical contact. This enables the operator
to inject a large amount of current into the ground and hence generate easily

measurable potential differences between the potential electrodes.

Electrode spacings greater than 100 feet were measured using truck mounted
precision odometers. As usual, three trucks were used for making the resistivity
survey. Communication between operator and crew was maintained using 90 watt FM
radios. The sounding data were plotted in the field as if the roads were

straight and were later corrected for winding road geometry (Zohdy and Bisdorf,
1982). As it turned out, the corrections for the Lassen data were mostly very

minor.
Schlumberger Sounding Data

Figure 1 shows the locations of the 21 sounding stations. The field sounding
curves and their interpretations are given in the appendix. The soundings are
numbered consecutively from Lassen 1 to Lassen 21. All sounding data were
processed and interpreted using an automatic method (Zohdy, 1989; Zohdy and
Bisdorf, 1989).

For each sounding curve, the data in the appendix includes:

1) A sounding title which is designated by the name of the survey area followed

by the sounding number. Several sounding titles have the suffix C following the



sounding number (for example: Lassen 3C, Lassen 4C, etc). The suffix C indicates
that the sounding data were corrected for winding road geometry (Zohdy and
Bisdorf, 1982). A few sounding titles have the suffix S following the sounding
number (see for example: Lassen 9CS). The suffix S indicates that the observed

curve or the digitized curve was smoothed.

2) A tabulation of AB/2 electrode spacings (in feet and in meters) and

corresponding apparent resistivities (in ohm-m).

3) A log-log plot of the field and corrected data points. Each set of data

points (represented by circles) that was made with the same potential electrode
spacing (MN) is connected with a solid line to form a segment. Measurements were
made at the fixed electrode spacings of MN/2 = 2, 6, 20, 60, 200, and 600 feet,

respectively.

4) A tabulation of the automatically interpreted layering, with depths (in feet

and meters) and corresponding resistivities (in ohm-m).

5) A log-log plot of the output of the automatic interpretation program. The
circles represent the shifted-digitized field sounding curve, the continuous
curve represents the calculated sounding curve, and the step-function curve

represents the interpreted layering model.

It should be noted that some of the field data and some of the interpretation

data may not be completely represented on the log-log plots because the



resistivity values have a range that exceeds three decades (see for example:
Lassen 7). For such sounding curves the reader should consult the tabulated

data.

Geoelectric Cross Section

Figure 2 shows a color geoelectric cross section with contours of interpreted
true resistivities. The cross section extends from sounding number 9 in the
northwest to sounding number 15 in the southeast (see figure 1 for station
locations). A major low resistivity layer with resistivities ranging from 15 to

100 ohm-meters is present throughout the section. It reaches a thickness of more
than one kilometer beneath sounding 6. This layer is present at relatively
shallow depths (100 to 200 meters) beneath soundings 16, 5, and 2, but deepens
to about 1100 meters beneath sounding 6. It is interesting to note that Domingo
Spring is located near the edge of the abrupt deepening of this low resistivity
layer. This may indicate the presence of a low-angle fault at that location. It
may also represent the inner edge of a caldera. The low resistivity layer most

likely represents water-saturated and altered volcanic material.
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