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INTRODUCT ION

During the two week period ending 22 May 1976, at the request of Mr.
Robert Clayton, Geologist for Cyprus Mines Corporation, a three line I.P.
survey was run, centered on the northern half of Section 35, T15S., R.22E.,
immediately southwest of the present Johnson operations in Cochise County,
Arizona. The lines were oriented N16°W and were designed to explore into
or hopefully beneath the exposed Tertiary (?) Texas Canyon stock which is
mapped as covering most of the area lying south and west of the Precambrian
and younger aged sediments lying to the north and east of the area. Poss-
ibilities that the stock might overlie and conceal a mineralized section of
sediments was considered worth some preliminary I.P. geophysical testing.

CONCLUSIONS

Results were marginal in that the data are somewhat complex and diff-
jcult to interpret categorically, but the possibility of at least technical
sulfide mineralization at depth is indicated.

PFE effects were encountered from at or near surface to depth, almost
continuously along lines 1 and 2, with the strongest effects at or near
known surface sulfides on the north portions of both Tines. Possible PFE
effects on line 3 were considerably less extensive, quite deep and very
weak. If valid and really sulfide caused, the very weak line 3 effects
seem to correlate with a resistivity high of roughly 500 ohm feet/2pi mag-
nitude, centered beneath the center of the line at an absolute but not cal-
culated maximum crude depth estimate of 750 feet minus 250 feet plus 500
feet. Similar magnitude or greater resistivity material was encountered at
_or near surface on the southern portion of the line beginning at station 30S
or electrode 1 position. This latter material may correlate with the poss-
ible Pinal schist interpreted here from the prior ground magnetic data, or
perhaps other unknown material in contact with Pinal on the south. One spec-
ulation is that lines 1 and 2, barred from extending coverage farther south
by Interstate 10, may have been by-passed undetectably farther to the south
by this same interface or contact (?) feature, or whatever caused the abrupt
increase in resistivity on the southernmost string of data on this line.

Self potential effects on all three Tines are very broad and somewhat
.inconsistent which is not unusual for this type of data in this type of sur-
vey. However, they do indicate a definite broad Tow on lines 1 and 2. This
low seems to center approximately at the magnetically interpreted Precamb-
rian suboutcrop contact (?) on the south. From the lTow center the relative
effects gradually rise going north and more abruptly rise going south. If
real and repeatable, the low could be indicative of a broad oxidizing sul-
fide zone centering beneath the low. Line 3 results show only very weak lo-
calized Tows at stations 10N and 50N.
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The 1973 ground magnetic and 1963 U.S.&.S. aerial magnetic coverage
was reviewed to add subsurface interpretation correlation with the new
'I.P. data. Overlying the 1973 ground magnetic contour results on to U.S.G.S.
PP#416, plate 6 geologic map of the area by Cooper et al, several rather
prominent but prior unmapped probably subsurface linear features are evid-
enced in the survey area. Also, there are several obvious direct correla-
tions between the mapped surface geology and the magnetics and some poss-
ible indirect ties to the I.P. results. Linear features such as the dia-
base outcrop and the Keystone fault are obvious geomagnetic ties, but some
areal effects are also noted. Most important for purposes of this report,
there are suggestions that the Tertiary (?) stock exposures may relatively
thinly overlie pre mineral rocks. For example, there are three zones of
400 to 500 gamma magnetic contour closures in the immediate area. One is
in the Donna Anna vicinity, one west and south of the gravel pit near the
east quarter corner of Section 35, and one just north of Adams Ranch and
Russellville. Based on the apparent thick Precambrian exposures in the
Donna Anna area, similar rocks could be underlying the other two areas at
relatively shallow depths. Similarly, the zone of lower magnitude magnetic
relief around the center of Section 35 seems to most nearly correlate with
other areas of younger known pre mineral sediments such as encountered in
_up the Section drill results immediately east and north of "The Thing" in
the southeast part of Section 36. The magnetic character of the maximum
magnetic highs and lows does not seem quite right for massive contact type
magnetite such as encountered in that same area in Section 6 mainly, but
that cannot be ruled out either, because the situation could be simply much
more complex or less integrated in Section 35. The apparent characteristic
magnetic magnitude of the Tertiary (?) stock material based on the U.S.G.S.
aerial magnetics and the ground magnetics, suggests a possible character-
istic magnetic level intermédiate between the younger sediments and the Pre-
_cambrian. Of course, any of this could be coincident to other unknown and/
or unstudied factors as well, but the speculation now may be ultimately con-

structive to the overall Johnson program.

The general electrical geophysical sulfide response over lines 1 and 2
is basically similar, but there is at least an apparent technical reduction in
this response over line 3. A definite geological reason for this is not app-
arent. Assuming that artificially introduced coupling effects, which commonly
show a natural increase with the deeper related data, are not a paramount fac-
tor, the structure, rock type, alteration effects, or some combination of
these, appears somewhat different under line 3. Perhaps everything is just
deeper under line 3 is another possibility,

~ Nothing can be interpreted from the data which totally rules out simple
differential effects all within a relatively thick section of Tertiary (?)
stock material. But, even if this is the case, a test of the sulfide indic-
- ations would still be ideally desirable.
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RECOMMENDATIONS

Without benefit of a detailed field-onsite study (as to topographic
accessibility and known local geological fine points), the best possible
sulfide indications of greatest current interest from or near the southern
part of lines 1 and 2, are interpreted to lie beneath a surface parallel- .
ogram roughly defined by stations 5S and 20S on line 1 and stations 10N
and 55 on line 2. Depending on the results as they were actually achieved,
one to three vertical holes drilled in this area, with an initial program-
med depth of 1000 feet, plus 500 feet and minus 250 feet, are recommended.
-This is considered as a minimum required to definitely test the indicated
anomaly cause especially if results of an initial test hole were at all en-
couraging.

One other zone is mentioned for the record. This is the weak PFE anom-
alism that perhaps represents something of interest underlying the Pioneer
shale and/or Pinal schist at or relatively near surface, i.e.,: approxi-
mately 300 feet deep or less to the top of the cause, centering between sta-
tions 10N and 25N on Line 2. This zone appears to be limited in depth esp-
ecially if it represents only disseminated sulfide effects. However, such
effects could also be caused by two dimensional pods, lenses, or veins of
more massive type sulfides, from which effects that diminished with depth
would not be unusual (as the greater volume of lower PFE background mater-
ial with depth was integrated into the results). Based solely on the observ-
ed I.P. resuits, and in the absence of any negative known geologic or field
criterion to the contrary, the pros and cons of test drilling of this zone
should at least be considered. In this particular instance dip cannot be
predicated from the geophysics and in Tieu of any other specific information
in this regard, a vertical hole at about Station 17.5N is proposed. Or, de-
pending on known dip factors, any sites offset from Station 17.5N in order
to take advantage of dip and avoid the possibility of missing the causative
zone by drilling only into its foot wall, would also be satisfactory. Since
the target or targets here could be very small, at least in one dimension,
careful and constant geologic and geophysical logging of drill results would
~ be necessary until the anomaly cause was positively identified. (See also
"Comments on Drilling I.P. Targets") appended.

Anomalous PFE effects of shallow depth and moderate strength on or near
the ends of lines 1 and 2 were not studied because they correlate with sul-

fide occurrences already known by Cyprus and not of presently assigned inter-
est. :

PROCEDURES

The multiple frequency I.P. technique, with primary frequencies of 1.0 Hz
and 0.1 Hz and 1000 foot length and spaced collinear dipole-dipole electrode
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arrays were emptoyed. Each Tine consisted of one seven sending electrode
spread. GEOEX Mark 4 Series senders and receivers were used with GEOEX
semi-portable 6KVA power units. Electrode current varied from three amp-
eres to seven amperes utilizing a minimum of four to five electrolite sol-
ution saturated, aluminum foil electrode pits, per electrode station.

Natural and artificial noise, mainly from Johnson operations, slowed
production somewhat, but general quality of the signal and data was good.

Personnel involved were Bob Rollins, crew chief, assisted by Vic Sar-
geant and Dan Lang, and supervised by Walter E. Heinrichs, Jr.

Respectfully submitted,

Heinrichs GEOE Co.(Inc.)

Walter E. Heinrichs,
P.E. & C.P.G.S. #688

3 June 1976

Box 5964
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