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March 1, 1976

Mr. J, David Lowell Subject: Gunsight Project,
5115 N, Oracle Road Pima County, Arizona,
Tucson, Arizona Job No. Ollé.

Dear Sir: :

The following is based on observations made 7/18 and 8/20,
197h, coupled with a review of previous work done at your request
by We C. Jones and T. L. Heidrick. I have also drawn on unpublished
reconnaissance maps by L, A, Heindl, made during his U, S, G. S.
Papago study. Bill Jones' thesis (M.S., U, A, 1974) is now
available for the Big Ajo Range south of the Gunsight area. A
verbal report and sketch-map of my findings were given to L, C,
Arnold in September, 197L. ’

Two maps are attached, one showing synthesized geology and
the other geochanical samples and results, ’

CONCLUSIONS AND RECOMMENDATIONS

The area around the old Gunsight workings (Surprise Mine)
is composed of a granitic stock of probable, but not certain,
Laramide or Mesozoic age, flanked on the south by older
pre-Cambrian (?) granite and gneiss, These rocks are overlain
in all directions by post-mineral Tertiary volcanics ar alluvium,

The numerous prospect holes of the district were sunk on
narrow quartz stringers--mostly of pegmatitic or deuteric
origin--presumably in search of another Gunsight-type quartz-silver
vein, Geochemical results are "flat" over this general area, and
no exploration targets are apparent.

On the western edge of pre-mineral outcrop, however, a
narrow zone of generally weak, spotty pyritic mineralization was
found, and traced to its disappearance beneath a long volcanic
ridge on the west edge of outcrop. The altered and mineralized
outcrops are both of small quartz monzonite porphyry bodies, and
-of Laramide (?) granitic rocks, and appear to represent the SW
edge of a possibly more extensive mineralized zone to the west
beneath cover rocks. The mineralized zone is not geochemically




anomalous--which is a somewhat detracting feature; however, Mo
is anomalous in nearby post-mineral hematite-rhyolite breccia,
and is interpreted to result from adsorption of Mo by hematite,
from groundwater draining a mineralized area which is not now
exposed,

Depth to the base of volcanics will be less than 1,000
feet, The projection of this mineralized zone--which is of a
porphyry copper character--appears worthy of about three initial
- drill holes, to determine the lateral extent and character of
alteration/mineralization,

The land is open to federal mining location. During my
field check in 197k I found no indication of recent activity on
the small group of "LC" claims in parts of sections 12 and 13
north of proposed drill hole "A",

I would suggest that two gravity lines be run west of the
outcrop area, into the adjoining alluvial slope, to more precisely
locate an inferred fault which might drop bedrock to greater a
depth on its west side. The gravity work could be done when
claims are staked on the prospective area.

- PRE-MINERAL ROCKS

Descriptions of the composition and textural varieties of
the granitic rocks have been given by Jones and Heidrick., Ages
" may be established by inference, since the Gunsight granitic
rocks may be compared (although poorly) megascopically to those
at Ajo, and Growler Pass 12 miles south of Ajo, at which localities
age relationships are inferred (by Gilluly and my own work) with
reasonable certainty., The Cornelia quartz monzonite (granitic
facies) at Ajo gives a Laramide K-A date,

Krueger Enterprises has furnished a date of 26 m.y. on a
diorite body (stippled on the attached geologic map), which
Heidrick believes to be a "re-set" date reflecting mid-Tertiary
volcanics, Jones, in his M,S, thesis, reports a date of 39 m.y.
on the granite beneath the Childs Latite, near Kuakach Pass; my
reconnaissance suggests a probable pre-Cambrian correlation for the
granite in that area, and I agree with Heidrick that these ages
must reflect loss of argon, and are therefore in error.

The pre-Cambrian (?) granites and gneissic granites are
texturally similar, but not identical, to the Oracle granite type.
They appear to be related to, or gradational with, a chlorite
gneiss which resembles the Cardigan Gneiss at Ajo. These rocks
are most probably pre-Cambrian, although they might be early or
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middle Mesozoic.

The Laramide (?) stock, which intrudes the pre-Cambrian (?)
terrain, is medium-to fine-grained, with aplitic facies, and does
not really have the diagnostic textures of biotite and of equi-
granular quartz-feldspar exhibited by more "typical" Laramide
granitic stocks--such as those at Ajo, Sierrita, Sacaton, and
many other places. Although this intrusive could be Mesozoic, no
evidence for this is present, and a Laramide age is here provisionally
given.

The small bodies of quartz monzonite porphyry display the
textural features of typical "porphyry copper porphyries," and I
consider them to be Laramide, ’

Poor exposures of a deeply weathered andesite--possibly a
flow--crop out east of the Gunsight mine. They locally show
weak mineralization, and may correlate with the Concentrator
volcanics at Ajo, which are of probable late Cretaceous or early
Tertiary age. ' :

POST-MINERAL ROCKS

A post-mineral volcanic sequence, correlative to part of
the section at Ajo, is present in the Gunsight area and Big
Ajo range to the south.

Flat-lying basalts form the cap of the elongate ridge on the
west edge of outcrop, and basalt talus mantles most of the slope
of this ridge. The basalt lies on an erosional surface which
apparently slopes somewhat northerly, and has here removed most
of a section of acid tuffs and ignimbrites which, farther south,
are more than 1,500 feet thick. Beneath a few remnants of these
tuffs, and generally lying directly beneath the basalts, are a
series of thin andesitic--or basaltic--appearing flows with
conspicuous large plagioclase phenocrysts. This very unique
unit is correlative with Gilluly's Childs Latite at Ajo. Petro-
graphic and chemical studies (Jones) indicate an unusually high
content of K20 (contained in orthoclase), similar to the latite
at Ajo, and similar also to Cooper's "Turkey Track Porphyry" in
eastern Pima County.

Jones, in his M,S. thesis, has suggested a very great
thickness for the Childs Latite. Based on my brief reconnaissance
and on work near Copper Mountain to the south, I believe the
maximum true thickness to be 1,200-1,500 feet, and that the
measurements by Jones are inflated due to fault repetition. In
the prospective area west of the Gunsight mine, erosion prior to
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the acid tuffs had reduced this thickness, and pre-basalt erosion
has thinned it still more. I would estimate that only a few
hundred feet of Childs Latite are present in the proposed drilling
area; the thickness there must certainly be less than 1,000 feet.,

A few small outcrops of rhyolite breccia, locally flooded
with hematite, are present in the northern part of the Gunsight
area. The apparent freshness of the rhyolite suggests a post-mineral
age. The hematite, of uncertain origin, is not derived from
- sulfides, o -

GUNSIGHT MINE AND OTHER PROSPECTS

The old Gunsight mine (shown as the Surprise mine on the
U. S. G. S, topographic quadrangle) is on the north slope of a
hill of Laramide (?) granite, shoun in the central part of the
attached geologic map, It is reported (Jones) to contain copper,
lead, silver, gold, and tungsten (as scheelite). The main
workings are on a narrow quartz vein, which strikes northeast,
and dips steeply. No copper staining was noted, and the vein
evidently contains principally silver in the quartz, with perhaps
minor gold, lead, and tungsten. Elsing (1936) records production
of $100,000 in Ag, prior to 1900--presumably as bullion from the
old mill, This production came from a 3-ft. stope open to the
surface, about 100 feet long, above the abandoned mill site. I
estimate that possibly as much as 1,000 tons were extracted.

Rather abundant transported limonite along joints, 1arge1y the
result of decomposition of mafic minerals in the granite, is present
along the roads leading to the mill site.

In the hills near the old workings numerous prospect pits
were dug on narrow quartz veinlets, but none which I saw were as
large as the Gunsight vein, and none were productive. Elsewhere
in the district, many prospect pits have been sunk on small quartz
stringers, most of which appear to be the result of deuteric and
metamorphic processes, rather than of hydrothermal activity. Many
of these veins and stringers are associated with hematite and
specularite films, but there is little or no evidence of leached
sulfides. Chrysocolla is sparsely present in only a few of these
prospect holes, ‘




GEOCHEMISTRY

Jones collected an extensive group of rock samples throughout
the district. I collected a more restricted series of samples in
the northwest portion of the area, in the vicinity of the weakly .
altered zone outlined on the geologic map. The attached geochemical
map shows the results of all samples in the district. Jones!

- samples were analyzed by the Rocky Mountain Geochemical Corp.; those
of mine by Skyline Laboratories, with a cross check on 11 samples
by Rocky Mountain., All samples from both collections were run for
copper, by A,A,, and for molybdenum by colorimetric methods.

The correlation between Skyline and Rocky Mountain copper
analyses is reasonably good for the low range of values encountered.
However, differences in the lower detection limits of Mo, as:
determined by the respective laboratories, causes difficulty in
establishing a threshold value for an anomalous Mo concentration.

If analytical techniques were always precise, any measurable Mo,
determined by colorimetry, would be anomalous. When Skyline adheres
to the standards of tolerance established by its former management
in Tucson (Hawley and Hawley until 1973), the Mo detection limit is
precise at 2 ppm--and a value of 2 or more definitely signals an
anomalous Mo concentration. Rocky Mountain reports the low ranges
by increments of 1 ppm, beginning with a detection limit of 1 ppm.
Although theoretically more sensitive than the 2 ppm detection
limit at Skyline, I have found that unmineralized samples which
will repeatedly be reported as (-)2 ppm by Skyline (or Hawley and
Hawley), may be returned at any value from (-)1 to 4 ppm by Rocky
Mountain.

By comparing results of Gunsight samples from both laboratories
with the presumably, or apparently, unmineralized and unaltered
rocks from which the analyses resulted, I have concluded that 3
ppm Mo should be used as a threshold minimum, in order to utilize
the Rocky Mountain data. A 60 ppm Cu threshold has been utilized
for this study, based on my previous experience in similar granitic
and volcanic rocks in Arizona. The Gunsight samples, by themselves,
seem to fit naturally into this regional threshold. Jones, in his
1971 report, chose L ppm Mo and 80 ppm Cu as threshold minimums,
based on histogram plots of his data. No material change in inter-
pretation results by using the slightly lower cut-off points which
I have selected.

The Gunsight area is monotonously non-anomalous in either ‘Cu
or Mo, Surprisingly, the weakly altered zone in section 18 is
totally within a low background range. I have interpreted the
anomalous Mo near the Indian Reservation line in section 12 to
be a "transported" anomaly, as will be later discussed.

5.




PORPHYRY COPPER TARGET

The minor mineralization in the larger areas of exposed
granitic rocks does not offer an exploration target. However,
a poorly exposed area on the west margin of pre-mineral outcrop
displays weak alteration with limonite derived from disseminated
pyrite, associated with small bodies of quartz monzonite porphyry.
- The limits of this zone are poorly defined, but appear to be
about one-half mile wide, and possibly three-fourths of a mile
long. This zone, which is depicted to trend W-NW on the attached
maps, passes beneath alluvium and post-mineral volcanics on its
- westerly end. '

The weak clay, sericite, and chloritic alteration may be
characterized as "spotty," but of pervasive aspect. Sulfides
occur principally as small disseminated grains, and are wholly
pyrite, as interpreted from the limonite exposed at the surface.
Thin seams of transported limonite locally are present, apparently
derived from pyrite films on fractures. I estimate sulfide content
to be 1 to 2 per cent, The alteration should be classed as propylitic.
The most northwestern exposure (Note No. 1: geologic map) is more
strongly altered, with limonite indicative of 2-4 per cent former
pyrite.

None of the geochemical samples from the altered rock was
anomalous in Cu or Mo--a disquieting feature. I do not believe,
however, that this fact negates the prospect as a legitimate
porphyry copper.

The post-mineral (?) rhyolite breccia, near the east line of
section 12, which contains up to 10 per cent hematite (of uncertain
origin), is strongly anomalous in Mo. I suggest the following
interpretation, which enhances the prospective merit of the
proposed target. The rhyolite-hematite breccia is not everywhere
high in Mo, as established by samples from the same type of breccia
in section 8, west of Schuchuli village. According to investigations
by Titley and by one of his graduate students, Mel See, surface or
groundwater systems which drain an oxidizing sulfide system that
includes both pyrite and molybdenite, will produce a gradually
decaying Mo anomally by complex, slow precipitation from moderately
acid waters. The Mo intensity decays downslope along the drainage
gradient. Precipitation of Mo, however, is sharply enhanced by
adsorption on the ferric ion in hematite. The hematite-rhyolite
breccia at Gunsight, which may be post-or inter-mineral in age,
may have acquired its anomalous Mo content from surface runoff or
shallow groundwater, draining a porphyry copper system prior to
extrusion of the Childs Latite. By this reasoning we have, in
effect, measured a "fossil" groundwater anomaly.




The trend of this zone--which may represent the east margin
of a more extensive zone of porphyry copper type mineralization--
might in fact extend more northwesterly than shown, or even
southeasterly. Should the zone trend southeasterly, it would
enter the Organ Pipe Cactus National Monument where, for practical
purposes, exploration is prohibited. If the trend is westerly or
northwesterly, as seems more probable, it will enter open (unclaimed)
federal land.

At some point to the west of the elongate basalt ridge, a
NW-striking fault is inferred, and may be expected to drop the
pre-mineral rocks 300 to 500 feet on its west side. The projection
of this fault, however, is not precise; it could pass farther to
the west of the basalt ridge than I have shown.

‘This fault, and subsequent erosion prior to deposition of
the valley fill which overlies it, will no doubt increase the
depth to the mineralized zone should it extend across the fault.
Therefore, gravity reconnaissance lines are suggested to aid
definition of bedrock depth in that area.

I have plotted three preliminary drill hole locations
(geologic map), to evaluate lateral alteration changes, and the
extent of the zone of alteration, beneath cover rocks and alluvium.
Drilling depth required to reach pre-mineral bedrock may be quite
shallow-~-say, less than 300 feet. Even allowing for unknown
fault complications, this depth should not exceed 1,000 feet. In
the event that pre-mineral rock at site A is very poorly altered,
or fresh, the site designated "B alt." should be drilled next, to
determlne if the trend of alteration swings more northerly than
predicted. :

John E. Kinnison
5450 N, Bowes Rd
Tucson, Arizona 85715
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| GEOCHEMICAL RECONNAISSANCE

g Sources: W.C.Jones Samples (J.D.L.files)

: J.E.K.Samples, Aug. 1974

Note: All Mo by Colorimetric analysis . i
Cu by A.A.
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GRAVITY SURVEY
GUNSIGHT HILLS PROJECT
PIMA COUNTY, ARIZONA

FOR
PILLAR, LOWELL & ASSOCIATES

| SUMMARY :

Gravity data in the Valley of the Ajo between Gunsight
Hills and the Growler Mountains suggests a basin structure
with the basin depth in the order of 4500' (&= 0.3). A
N30W striking gravity contact reflects the pediment edge west
of Gunsight Hills. Depth to bedrockvin the pediment east of
this contact is probably not more than a few hundred feet.
On Line 3 alluvial cover of the pediment may increase in
thickness and/or the edge of the pediment shifts éaster]y
north of the Gunsight Hills, The edge of the pediment east
of the Growler Mountains is identified along Line 1 and lies

within a mile of outcrop.

INTRODUCTION:

A gravity survey.was conducted in the titled area during
the period March 14-22, 1977 under the direction of Scott P.
Rogers, geologist; the interpretation and report are by W.
Gordon Wieduwilt, geophysicist, for Mining Geophysical Surveys.
Four lines were surveyed and approximately 110 gravity stations

were observed.

'mﬁmﬁmg' _ e |
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Bedrock exposed in the area includes Laramide intrusives
and Tertiary volcanics (andesites and basalts) in the Gunsight
Hills. Precambrian gneiss, Paleozoic sediments, Quaternary
basalts make up the southeastern side of the Growler Mountains.

The purpose of the survey was to determine the edge of the

pediment west of the Gunsight Hills.

INTERPRETATION:

Line 1 extends across the valley from outcrop to outcrop
and indicates a regional gravity of -7 milligals in 12 miles
west to east. The Bouguer anomalies decrease rapidly in the
center of the valley and produce a residual anomaly of approx-
imately -17 mg. Assuming an average density contrast of 0.3
gm/cm3, an estimated basin depth of 4500' is calculated. The
rapidly decreasing Bouguer anomalies adjacent to outcrop suggest
the basin is steep-sided; that is, no step faulting or flat
dipping pediment characteristics are observed on either side

of the valley.

SURVEY PROCEDURE:

A LaCoste and Romberg, Inc. model G geodetic gravity meter
#325) was used for the survey. This meter has a reading accur-
acy of 0.01 mgal and a drift rate of less than 1 mgal/month.

The gravity survey was tied to the Ajo, Arizona base

station of the Arizona Gravity Base Station Network, with an

mMiRIRE)
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observed gravity of 979 382.206 t.016 mgal.

Latitude, longitude, and elevation were obtained for each
station from 15' U.S. Geological Survey topographic maps (Kino
Peak and Mt. Ajo quadrangles). Contour intervals for the maps
are 40', Scatter in the Bouguer anomalies is minimal, suggest-
ing that maximum elevation errors are less than 1/2 the contour
interval.

The gravity data was reduced by computer using standard
gravity corrections. Linear drift corrections were applied to
the fje]d data after tide corrections had been applied. Lati-
tude, free-air, and Bouguer corrections were made on the ob-
served gravities. Terrain corrections were not applied to the
data. A density of 2.67 gm/cm3 was used for the Bouguer cor-

rection.

Respectfully submitted,

W. Gordon Wieduwilt
Geophysicist

W. GORDON
WIEDUWILT,

March 31, 1977

Tucson, Arizona

mining | .
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