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At the request of Mr. Lewis E. Scott three resistivity
depth probes were surveyed in the Bouse Wash Valley, Yuma
County, Arizoma for the Ceres Land Company.

The purpose of these depth probes was to make a reason-
able estimate of depth to bedrock and, if possible, delimeate
any water bearing strata above it. It was reported that poor
 quality vater of insufficient quantity is available at depths
of less than 400 feet and that large quantities of water are
present at about 1,200 feet depth at various places in the
valley. The location of the three depth probes are proposed
- well sites and as such the total section of nlluviu- is
critical for adequate water production.

The Wenner electrode configuration was employed using
3.0 Hz energizing power. At all times the signal level re-
ceived was greater than 10 times the noise level so that the
data quality is very good. To help interpret anisotropic
conditions each depth probe used two separate Wenner ex-
panders at right angles to each other with a common center.
Fifteen apparent resistivity vaiues from each expander were
obtained by expanding the electrode spacings around the center

‘point of each array.
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Mr. Mike Critchley was crew chief, assisted by Mr. Tony
Ivan-Saith and Mr. Steve Cruz. Mr. Faul Head, geophysicist,
was in charge of the project and is responsible for this
report and data interpretation.
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CONCLUSIONS

Both Frobe #1 and Frobe #2 are located on the westerly
side of Bouse Wash and indicate exceptionaly low resistivity
media over resistant material. We equate the resistant
layer to the "Malpais" and'Volcanic Formations” noted in some
of the available drill logs. The very low resistivity is
likely to be near surface, saline water saturated alluvium.

Probe #3 on the easterly side éf Bouse Wash indicates
no trace of the "Malpais” but does show a low contrast inter-
face that may be the alluvium-bedrock contact. This is partly
surmised by surface geology.

To summarize: Frobe #1 indicates at least 600 feet and
possibly 900 feet of alluvium; Frobe #2 indicates up to 500
feet of alluvium; FProbe #3 indicates about 300 to 500 feet of
possible alluvium.

HEINRICHS GEOEXPLORATION COMPANTY



RECOMMENDATIONS

This brief survey indicates that the well proposed near
Probe #3 might be better placed about two miles west near
Bouse Wash.

A better determination of depth to consolidated rock
might be obtained by seismic methods although the “Malpais’ -
would probably mark the end of useable data. The cost of a
reasonable seismic survey would be comsiderably greater than
this resistivity survey and probably be about equal to the cost
of one drill hole. ;

» muuaix resistivity work can be obtained twice as
fast because this survey indicates that anisotropy is no
problem. Any future mhttvlty probes can be made using

single expanders approximately parallel to the valley.

HEINRICHS GEOEXPFPLORATION COMPANTY



INTERFRETATION

All three probes indicate the same general electrical
properties of high surface resistivity, low resistivity im
the mid-portions of the probe and relatively high resistivity
media at depth. Compositesolutions of the three probes were
made using 2, 3, and 4 layer type curves because no single
curve would give a solution unasisted.

Probe #1 is located in the SEY of the NWk of section 27,
T. 5 K., R. 16 W. 1,800 feet east of N-S line. The nearest
well log available is (B-5-16) 25 about two miles east. The
well log indicates a major change in sediments from caliche
and gravel to fine sand at about 120 feet deep. The next
change, at about 580 feet, marks the first appearance of clay
in the log.

The resistivity data from FProbe #1 indicates slightly
anisotropic conditions which do not hinder interpretation
appreciably. The north-south expander solution indicates
much the same values for resistivity and l.ay-r‘ depths as does
the east-west expander. A composite colution has been deve-
loped which probably indicates the major changes of porosity
and electrolyte in the alluvium.. The upper 15 feet has a

HEINRICHS GEOEXPLORATION COMPANTY



resistivity (©/27) of about 40 ohm feet, probably caused by
relatively dry sods, gravels, and caliche. The second layer
is approximately 135 feet thick with a resistivity (2/2r)
of 13 ohm feet and is probably the same material as above
but containing fairly conductive ground water. The resistivity
of the third (5/27) is about 4 ohm feet and most probably re-
presents the effect of 'r;und water that is quite saline.
This zone is about 450 feet thick. The fourth layer is 3350
feet thick having a vesistivity (GZ») of 130 ohm feet. The
lowest interpretable change of resistivity is about 900 feet
deep where the resistivity (6/2-) is 1,300 obm meters.

The bottom of this section may be the "Malpais™ recorded
on the drill logs. There is no other material noted in the
available drill logs which would account for resistivities
over 500 ohm feet. Many tight sedimentary rocks such as
limestones, marble or quartzite would also have resistivities
of this magnitude. Granitic materials typically show resis-
tivities of 50 to 200 ohm feet.

Frobe #2 is located on the line between Sections 33 and
34, T. 4 N., R. 15 W. and consists of two expanding Wenner
arrays oriented north-south and east-west. The nearest
producing water well for which we have a log is about five
miles northwest in section 18. No bedrock was recorded to

1,242 feet in the drill log.
-6~
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The curve obtained from Frobe #2 is not amenable to good
interpretation at depth due to the thick, very low resistivity
layer near mr!neo/. The observed data results from a rela-
tively high resistivity, 195 ohm tpct, surface layer less
than 30 feet thick, underlain by material having a resistivity
on the order of 2 ohm feet and of indeterminate thickness. An
attempt to define the location of this high resistivity
boundary at depth using a two layer solution with a 2 ohm
feet upper media results in a maximum depth of 500 feet to the
high resistivity material. By using larger values for the
upper layer, this depth can be reduced to about 200 feet. We
feel that 400 to 500 feet is most reasonable, based on past
experience. This probe is most probably indicating a several
layers or perhaps a somewhat gradational variation of resis-
tivity with depth rather than a simple three layer situation. l

The 2 ohm foot media must represent saline water satu-:- .
rated material of considerable thickness. The higher resis-
tivity, §/z7 = 400 ohm feet, material at depth is probably
not ‘caused by bedrock, but more likely it is due to a definite
bottom of saline water near the "Malpais” interface. '

Frobe #3 is located at the center of the Ek of Section
32, T. 4 N., R. 14 W. There are no producing wells nearby
from which drill log data can be obtained to aid interpretation.

P
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The minimum value for resistivity at this site is on the
order of 11 ohm feet beginning 10 feet deep and about 300 feet
thick. The upper 10 feet of the section has a resistivity of
24 ohm feet. The section below 310 feet has a resistivity of
about 33 ohm feet for at least 200 feet and possibly as much
as 500 feet of depth. The resistivity below this is at least
50 ohm feet and perhaps greater than 100.

It is apparent that Frobe #3 is in an entirely different
environment than either #1 or #2, probably having to do with
being on the east side of Bouse Wash and its proximity to
'mmuppm rock.

Respectfully submitted,
HEINRICHS GEOEXPLORATION COMPANY

/M/ A S end

Paul A. Head
Geophysicist
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