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INTRODUCTION

At the request of Mr. E. E. Jones, Regfonal Exploration Manager
of the Kerr Mc Corporation, Heinrichs GEOEXploration Company conducted
two experimental gravity traverses across Red Hountain near Patagonia,
Santa Cruz Coutny, Arizona. Field work on this project took place during
the interim April 5 to April 18, 1973,

One east-west traverse and one north-south traverse were run, each
about four miles long and roughly centered on the peak of Red Hountain.
The station spacing was nominally 1000 feet, taking advantage of features
locatable on tha topographic maps and accessability. The traverse plan
map shows the station positions in detail at a scale of 1°=1000°,

The data are presented as Bouguer gravity profiles, with and without
terrain correction, and topography all on a single sheet. A schematic
interpretation is shown as part of the topographic profile. A table of
:pegiﬂ; gravity measurements made on representative core samples is also

ncluded.

The purpose of this experimental survey was to determine if a gravity
survey might reflect any features of geologic interest - directly or in-
directly related to the Red Mountain mineralized zone. )

As the traverses ave not straight lines, the station positions were
projected to an east-west or a north-south line for plotting purposes.

Refevence has been made to the "Geologic Map of the Mount Wrightson
Quadrangle®, U.S.G.S. Map 1-614, by Harald Drewes, 1971, and “Mineral _
Deposits of the Santa Rita and Patagonia Mountains", U.5.G.S. Bulletin 582,
by Frank C. Schrader, 1915, |



CONCLUSIONS AND RECOMMERDATIONS

The rather erratic nature of the gravity profiles makes their inter-
pretation quite tenuous but there is no obvious gravity correlation with
the mineralized zone., However, considering the very small density con-
trasts indicated by the sample testing, no direct gravity correlation
with mineralization would be expected,

The main mountain crest on the east-west 1ine and the two main ridges
crossed by the north-south 1ine show locally lower gravity values, This
could be reflecting the lower density tuffs capping the mountain or per-
haps insufficient terrain correction due to the extreme ruggedness of
terrain present,

The north and west flanks of the mountain appear to be fault bounded
in that the gravity shows a sharp drop between stations 18 and 19 on the
east-west 1ine and between B-14 and 38 on the north-south line. Assuming
that these sharp drops are feflecting an alluviusebedrock density contrast
and that the contrast is about 0.52 grams/cc (alluvium assumed 2,10 grams/cc
and bedrock assumed 2.62 grams/cc) an alluvial thickness can be estimated
on the downthrown block. These calculations give about 750 feet of alluvium
to the west and about 1,000 feet to the north.

The interpreted fault positions correspond quite well with the available
mapped geology. Drewes' map shows a steep, northwest dipping major fault,
striking NHE, whose trace goes between stations 18 and 19 on the east-west
1ine. His Section E-E' suggests about 500 feet of alluvium resting on a
thick section of rhyolitic tuffs, welded tuffs and flows on the downthrown
side, which are likely similar in density to the Red Mountain volcanics
on the upthrown block, His interpretation s quite compatible with the
gravity results.

To the north, the only geology we have available {is Schrader's map.
He shows a rhyolite-alluvium contact, corresponding in part to Drewes'
fault, trending northeasterly and intersecting the north-south 1ine near
stations 37 and B-14, Considering the 1:125,000 scale of his mapping,
this is also in good agreement with the gravity interpretation,

There are a number of local high and Yow gravity features on both
terrain corrected profiles of up to 3 milligals amplitude., If these highs
and lows are assumed to be random errors on a much smoother “true” gmity
profile, then the maximum error is likely on the order of + 1.5 milligals.
This in turn implies a maximum elevation error of about + Z5 feet 1f all
the error is assumed to be caused by inaccuracies in station elevation.
The terrain corrections in topography this rugged are only approximate,
but 1t is belfeved that they are accurate to within + 0,25 milligals (which
would correspond to only about + 4 feet pf ej:v:tdon error).
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The station elevations were estimated in the field from the detailed
contour plans. In most of the area, the contour interval is 50 feet and
making the reasonable assumption that the station position could usually be
estimated only to the nearest contour interval, this would imply an elevation
error of about ¢+ 25 feet. Therefore, it is reasonsble to assume that the
majority of the erratic profile variation is due to elevation error,

To produce more interpretable, smoother profiles, it would therefore
be necessary to more accurately survey the station elevations. This could
be done by levelling or vertical angle surveyéng, which, in this terrain,
would be quite time consuming and expensive. Surveying altimeters were
tried but due to the large édevation differences involved, their accuracy

peared to be no better or even somewhat less than that obtained by cone
tour estimating. ‘

For the possible interpretational advantage to be obtained with more
accurate elevations, 1t is not recommended that this surveying be done
unless perhaps there are other raasons to have more elevation control in
the area. Hand curve smoothing of the present data gives a very uninter-
esting profile except for the broad lows and level changes already discussed
which can be apparently accounted for by the known surface geology.

The specific gravity (density) sample measurements show only very
slight contrasts between the tuff, porphyrg and andesite, The tuff is
the 1ightest materfal - averaging about 2.57 g/cc. The porphyry is about
2.62 g/cec and the andesite averages about 2,67 g/cc. There is more density
variance between the individual samples of each rock type than theee is
between the averages of the three different rock types. Thase slight
density contrasts would not be expected to produce significant surface
gravity anomalism,

3=



PROCEDURE.

A Worden "Prospector” model gravimeter with a scale factor of 0.1014
milligals per scale division was used to obtain the gravity readings., Base
stations were established at convenient access points on and near the
traverses and were ogcupied at various times through the day to allow
proper tidal and instrument drift corrections to be made.

Station elevations were estimated from the detailed Kerr McGee topo-
graphic contour plans. Where possible, the stations were located at easily
identifiable positions on the maps. Elevations were also obtained with a
pair of American Paulin System surveying altimeters used in a fixed base
station mode. Air column temperature, barometric and drift corrections
were applied to the field data., Ties to several known elevations were made
and it was determined that the contour estimated @tevations were probably
somewhat more accurate than the altimeter elevations. Therefore, the cone
tour estimated elevations were used in the gravity calculations.

A combined Bouguer-Free Air elevation correction of 0.06060 milligals
per foot was made which corresponds to a rock density of 2.622 g/cc. This
density 1s an averace of all the drill core samples tested and is probably
fairly representative of the material crossed by the traverses.

Terrain corrections were made with the standard Hammer technique using
Zone B through Zone L, which compensates for terrain from a radius of about
6.6 feet out to about 9.2 miles from each station. The 2,622 g/cc density
was used as the terrain correction density. The 1"=400' Kerr McGee topo-
graphic maps were used for the inner zones and the appropriate U.5.G.S.
1:24,000 and 1:62,500 topographic quadrangles were used for the outer zones,

Latitude corrections were made based on the station locations relative
to 31°30° north latftude. The correction factor amounts to -1,1645 milligals
per nile north. _

Drill core specific gravity (density) measurements were made on water
saturated samples which hopefully approximate the in situ bulk material
densities.

Respectfully submitted,

Heinrichs GEOEXploration Co.

s oS, Aidinrg

Chris S. Ludwig
Chief Geophysicist

CSLemt
5/18/73
P.0. Box 5964 Tucson,AZ 85703
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Specific Gravity
Red Mountain Core Samples

Porphyry - unoxidized, relatively near surface

Sample #

P=1S
P=25
P=3S
P=45

Porphyry - from a greater depth

Sample #

P-5
P=f
P=7
P=8

2,59
2.66
2.67
2,58

Specific Gravity

Average:_ 2,625

Specific Gravity

2.62
2,61
2.68
2.55

Andesite - unoxidized and oxidized, below the breccia

S__ag_ 1e #

A<
Aw2
/AS3
Femdy
A=5
A=6
"A=7
A=8
A=9
A=10
A=11
A=12
A=13

2.51
2,62
2,59
2,61

2.64

2.70
2,65
2.62
2.73
2,75
2,70
2,70
2.99

Specific Gravity

«5-

* Average:2.615

Sample # Specific Gravity
A-14 2.65
A-15 2.57
A-16 2.63
A-17 2.9
A-18 2,72
A=19 2.n
A=20 2.77
A=21 2,66
Ae22 2.77
A«23 2.64
A=24 2.64
A=25 2,70
- A=26 2.68
Average: 2.667



Tuff and Tuff Breccia - oxidized and unoxidized

Sample # Specific Gravity Sample # Specific Gravity
Bel 2.1 B-12 2,58
Be3 2.34 B-14 2.84
Bed 2.57 Be15 2.65
B=5 2,70 . B=16 2.50
B 2,62 B=17 : 2.48
B=7 2.72 Be18 2,59
B-8 2,68 B=19 , 2.70
B=9 2.43 B=20 2.66
B-10 2.54 B=21 2,68
8=11 2.48

Average: 2,568

Average of all determinations: 2.6
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>
STATION
NUMBER
D
D
BASE
D E 0ol
Ee2
—r £.3
d\ Eath
Ee5
£,6
D Fol
E.8
Es9
® E1le0
E145
E2e0
¢ BASE
D BASE
E2.5
£3,0
> _ E3e5
=5 E4e0
E4e5
® _ES5el
Wred
WUOI
L BASE
®
®

THE UNIVERSITY OF ARIZONA = DEPAHTMENT OF GEOSCIENCES = LABURATORY OF GEUPHYSI

NORTH WEST ELEV., TIDE OBSERVED
LATITUDE LONGITUDE CORR. GRAVITY
(DEG) (MIN) (DEG) (MIN) (FT)  (MGAL) (MGAL)

- === DRIFT RATE= =eQ000374MGAL/HR ===merece-
3§ 23,98 110 41,29 5530.,0 .089 978958,715
38 24.01 110 41.21 550540 2086 978959,254
39 23.31 110 41.13 5490490 «084 978960,153
39 23,04 110 41,05 54/5,0 L083 978v6i,127
39 24406 110 41.96 54684,0 079 978961,475
39 24405 110 40,89 545040 078 978962,068
39 24,03 110 40,73  5425,0  ,076 978962,958
30 24494 110 40.65 542040 «071 978963,373
30 244,62 110 40456 541340 $069 976963,883
3¢ 24.00 110 40e44 5435.0 2068 978964,444
39 23499 110 40434 5375. 0007 978964,879
39 24.09 110 39.88 5240 o 0065 978973,840
390 24.07 110 39.37 510040 070 978975,842
30 23.98 110 41.29 553040 ,076 978958, J63

------ mem= DRIFT RATEZ  4006585HGAL/HK --—-----~-?
30 23.98 110 41.29 553040 o175 978958,724
30 24,12 110 38,79 506040 «154 978981,633
3¢ 24,04 110 33,35 5000,0 147 978982,338
38 23.97 110 37.85 4975,0 2143 978982,53¢
39 23.70 110 37.43 493040 124 9578985,124
38 23.39 110 36.91 487440 112 978986,831
30 23.28 110 36430 48035,.0 2105 978989,655
30 23,99 110 41.48  5555.,06 <036 976958,258
380 23.97 110 41.38 554540 £032 978959,144
39 23.98 110 41.3% 553040 4025 978958,715
2\ ;l?

%4

ARKTZONA GRAVITY DATA

THEORE T ICAL

SEA=LEVEL
bkAVlTY
(MGAL)

979369,052
979369,091
979367.781
979367,820

979369,157
979369.144
979369,113
979369,131
979369,105
9793694078
9793694065
979369.196
9793694170
979369.052

979369,052
979369,236
979369,131
979369,039
979368,685
979368,279
979368,135
979369,0065
979369,039
979369,.052

FREE
AIR

ANUMALY

(MGAL)

109,483
107 632
108.432
10( 956
1055558
105.224
103,790
103 722
105-601
103436
1010064
97 204
860072

109,531
4

‘. A

049
88.038
844148
81+145
794859
764708
732190

1114363
1112335
1094483

SINMPLE
KHO

2. 67
(MGAL)

|

-8, 919
-19 919
-Ib 608\
-78,573
'800460
'600453
-81,036
-60 933
'60 816
'500709
’dd 058
"510319
-ai 681
~784872
ﬁ—w““ﬁ

?
‘7809ll
'd+-353
~86,539
-386,350
~68.102
'590345
'?0:512
~71.891
~17.578
-78.919
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COPY FROM
PAUL H. JONEs & COMPANY, INSURANCE, +NC. |
POST OFFICE BOX 2350

TUCSON, ARIZONA 85702

February 14, 1973

Kerr McGee Corporation
1639 E. 18th Sst.

Box 2070

Tucson, Arizona 85711

Attn: E, E. Jones
Regional Exploration Manager

Re: Heinrichs Geoexploration
LC187 46 73
Job #800

Gentlemen:

In accordance with our instructions we are pleased to
enclose a Certificate of Insurance for the above insured.

Very truly yours,

William L., Jacobs

WLJ:1la s
Qﬂc - 1 3
cc: Heinrichs Geoexploration \



A4 FIREMAN’S

FUND

AMERICAN

INSURANCE COMPANIES

‘TEMAN’S FUND INSURANCE COMPANY

‘“+{E AMERICAN INSURANCE COMPANY “5.4“ CERTIFICATE
NATIONAL SURETY CORPORATION OF INSURANCE 4

ASSOCIATED INDEMNITY CORPORATION
AMERICAN AUTOMOBILE INSURANCE COMPANY

OOo0O0O0Os

TO:

'_m McGEE CORPORATION L

1632 E. 18th Bt. et
Bex 2070 Pebruary 14, 1973
| Tucson, Arizoma 85711 o

THIS IS TO CERTIFY THAT THE COMPANY OR COMPANIES CHECKED ABOVE HAVE IN FORCE AS OF THE DATE HEREOF THE FOLLOWING POLICY OR POLICIES:
A
NAME AND ADDRESS OF INSURED OR EMPLOYER LOCATION OF PROPERTY, DESCRIPTION OF OPERATIONS, BUSINESS CONDUCTED %

HEINRICHS GEOEXPLORATION CO., etal
806-808 W. Grant Road 3
Tucson, Arigzona :

KIND OF INSURANCE POLICY NUMBER EXPIRATION LIMITS OF LIABILITY
WORKMEN'S COMPENSATION
STATUTORY
-
EMPLOYERS' LIABILITY THOUSAND DOLLARS, E =
> &

THOUSAND DOLLAR®
i
THOUSAND DOLLA! 7 <RSON

BODILY INJURY LIABILITY OTHER THAN AUTOMOBILE*

Comprehensive Lcm 46 73 | 8/1/73

PROPERTY DAMAGE LIABILITY OTHER THAN AUTOMOBILE*

THOUSAND DOLLA _~ACH OCCURRENCE o

THOUSAND DOLLARS, AGGREGATE PRODUCTS
AND COMPLETED OPERATIONS

ol
- 0w

§ 88888 838

THOUSAND DOLLARS, EACH OCCURRENCE
THOUSAND DOLLARS, AGGREGATE OPERATIONS
THOUSAND DOLLARS, AGGREGATE PROTECTIVE
THOUSAND DOLLARS, AGGREGATE CONTRACTUAL.

THOUSAND DOLLARS, AGGREGATE PRODUCTS
AND COMPLETED OPERATIONS

AUTOMOBILE:

THOUSAND DOLLARS, EACH PERSON
BODILY INJURY LIABILITY* U P!

cw‘ ) wa’ “ 7: .Ma 13& THOUSAND DOLLARS, EACH OCCURRENCE
PROPERTY DAMAGE LIABILITY* %—m ' ﬂ g!

MEDICAL PAYMENTS

THOUSAND DOLLARS, EACH OCCURRENCE E

§

EACH PERSON

COMPREHENSIVE—LOSS OF OR DAMAGE TO THE ACTUAL CASH VALUE UNLESS OTHERWISE STATED HEREIN ,’
AUTOMOBILE, EXCEPT BY COLLISION OR UPSET
BUT INCLUDING FIRE, THEFT AND WINDSTORM . Sy $

ACTUAL CASH VALUE LESS
COLLISION OR UPSET
$ DEDUCTIBLE

DESCRIPTION AND LOCATION OF OPERATIONS AND AUTOMOBILES COVERED

Heinrichs Geoexploration Job No. 800

*IF COMPREHENSIVE, SO STATE. ..

THIS CERTIFICATE OF %QANCE NEITHER AFFIRMATIVELY NOR NEGATIVELY AMENDS, EXTENDS OR ALTERS
THE COVERAGE AFFORDED BY THE POLICY OR POLICIES SHOWN ABOVE.

AUTHORIZED REPRESENTATIVE E

H. JONES & CO. INS., INC.

IN EVENT OF ANY MATERIAL CHANGE IN OR CANCELLATION OF THE POLICY OR
POLICIES THE COMPANY WILL MAKE EVERY EFFORT TO NOTIFY THE ADDRESSEE BUT
UNDERTAKES NO RESPONSIBILITY BY REASON OF FAILURE TO DO SO.

385054—1-71
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Coordinates are based on two separate closed traverses, with

the Crandall Adjustment applied.

Ground to grid factors

figured on mean elevation per line and position of Station "Pat."

Station

Pat
Pat Az,
Red-=1

—_— Red-—2

—= Red-=3
—= Red-4

— Red-5

—= RM-17
—= Red-6
Red-10
—=> Red-9
——= Red-8
> Red-T7

I8

X

864,267.13
866,052.61
866,718.89
872,444.48
878,043.12
877,315.95
876,713.79
870,127 .41
869,101.15
865,995.34

869,150.51 °

872,359.70

879,175.85

Y

199,780.23
200,895.43
201,581.04
196,176.26
191,070.84
184,551 .22
178,055.29
185,165.49
186,914.06
184,500.52

177,991.11
170,646.72

170,710.98

Elevation

4,067.0
4,101.7
4,116.7
4,224 .4
4,383.0
4,728.7
4,700.3
6,101.1
5,808.8
5576240
5921546
5,167.9
4,998.5

Coordinates are calculated from.above traverse stations, with

a mean ground to grid factor based on position and elevation

of Station

llPa'-t" "

These are only meant to be used for control

of models in stereo-plotter. They should not be used for other

coordinate calculavions.

Sta.ion

—= TG-12
—> TG-19
—= TG=13
—=> HV=3
TG-4
TG=5
—= TG=20
' TG=-T7'

(cont?d)

X

871,701.04
879,391.91
872,699.33
877,290.97
865,487.63
872,754.60
872,362.89
870,234.13
870,090.09

Y

191,683.83
185,000.13
180,390.40
189,427.29
177,877.02
178,932.93
177,542.58
184,483.09
187,698.19

Elevation

&



LoD o fs

——— e ——ea < s ’

S7P TIONS Bes
ON AP B7 CPIOED/AIDTES

T POESU 7T ArrEAE AS
P20 W TS

LB E  LELZICAl. CANV 7L

2.
-~ — o §00,000,09 Lo]0C, 00 09 —— RN i
1001 - 64267.130 99780,230 PAT . |
e eeim 1002 66052,610—100895, 430 PAT AE 7
—~ \ 1003 66718,690 101581,040 Red | .~
..'n 1004 66325.020 94335,750 S Cow -
gy 1005 67616.460 94354.,800 . ZHM-280L  =—
1006 61120.180 93132,600 cerm =
1007 64056.200 92996 ,440 TARY =—
s gy D 1 B oo BBL T 0 90— DB AL, DO e BRI, I it i
1009 65549.,650 92078,120 . Brosd =—
1010 62228.,510 91153,790  HAuL ~—
1011 66506,080_ . _.91320,960 _ RM-2b_ <
1012 67647,750 91348,980 GASH S
1013 63461.040 90591,420  LovG =
1014 63773.980.—__._89613,780___ICH <=—
1015 64987 .790 89755,290  SPUR
1016 64475,630 89124.500 R1N-7 <—
1017 63892.320____. 89403,620 __ TeW =— __ __
1018 61169.740 89032,900 Scec com SwW &
1019 61468.370 88400,940 BT et
. 1020 71578,650 88636,100___ SAND <~—
1021 70090.090 87698,190 T1G-7
1022 65005.350 87326,770 R4 —— °
- 1023 61881,550 86497 ,060 ___ALUM < -
1024 64029,700 86073,660 @ RM-L =—
1025 66121.,700 86338.,520 QM3 ~=—
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INTRODUCTION

At the request of Mr, E, E, Jones, Regional Exploration Manager of
the Kerr McGee Corporation, Heinrichs GEOEXploration Company conducted
a gravity reconnaissance of the northern portion of the San Rafael Valley,
Santa Cruz County, Arizona., This field work was done in the interim
February 28, 1973, to March 7, 1973.

- Four gravity traverses were run, all with an approximate station
spacing of 1/3 mile. Two east-west traverses (Lines 2 and 3) and two
north-south traverses (Linas 1 and 4) were involved., Line 2 goes completely
across the valley, outcrop to outcrop, while Line 3, one to two miles south
of Line 2, goes easterly from outcrep on the west to the middle of the
valley, Line 1 coes southerly from outcrop in the north and proceeds
southerly to Line 3 where 1t bends southwesterly to outcrop near the Shaffer
Ranch, The accompanying plan shows the location details of these traverses,

A previous Kerr McGee gravity traverse which goes easterly from near
the Shaffer Ranch 1s also included with the GEOEX data for a more complete
prasentation, This previous work was re-computed to tie with our data.

The data are presented as Bouguer gravity profiles, one for each 1ine
together with a schematic interpretation section showing estimated depths
of the valley fill.

~The purpose of this survey was to define the approximate basin shape
to aid in locating potential aquifers., Increased thickness of the lower

density valley fillino material (in contrast with the higher density crystalline

basement rocks) shows as lower gravity values. An estimate of the basin
depth can be made, assuming a particular density contrast, by the amplitude
of the gravity low. -

The traverses are not straight lines in that advantage was taken of
existine roads for access. However, for plotting purposes, the station
locations were projected onto straight 1ine segments, the directions of
which are indicated on the profile plots.

Rock types and outcrop boundaries were abstracted from U,5.G.S P.P.

#658-E and the open file U.S.G.S. geologic map of the Lochiel Quadrangle,
both by Frank S, Simons.

-‘.
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INTERPRETATION AND RECOMMENOATIONS

A large portion of the valley mapped as Quaternary alluvium likely
has more than 1000 feet of low density valley fill, much of which is

~ probably a good aquifer or oontainszgggd aquifers, In fact, most of the

area surveyed likely has more than ) feet of valley fi11 as 1s indicated
on the plan map. The numerous windmills in the valley indicate a very shal-
low water table so the bulk of the valley fi1ling material should be water
saturated, If at least portions of the alluvial section are permeable, the
water production potential of the valley should be excellent,

Lines 2, 3, 4, and the Kerr McGee Line all indicate that the western
margin of the valley is bounded by a rather steep NNW trending fault., The
eastern edge of outcrop marks the interpreted trace of this fault quite
closely, The throw of this fault appears to be about 1500 feet.

Erosional debris off the steep fault scarp may be coarser and, there-
fore, more permeable than material further out in the basin. Therefore,

~we suggest initial test drilling considerations be given to a target (or

targets) about 2000 feet east of the interpreted fault trace. There is no
real geophysical preference north or south along the fault trace except
that going north of Line 2 s uncertain, without more information, because
of the increased possibility of intercalated volcanics being present within
the section. Your existing drill hole DN=2 15 in a fairly good position,
being about 3500 feet east of the fault, and similar or somewhat better
water production could be expected moving closer to the fault trace.

The northern margin of the basin is less well defined. Line 1 shows
a relatively shallow alluvial shelf south of the limit of outcrop to near
the intersaction of Line 1 and Line 2 where a sharp drop in gravity occurs.
This sharp: dropoff is likely due to a major fault and south of Line 2 the
basin is interpreted as being deeper than 2000 feet. Line 4, on the north,
runs just east of outcrop - making the interpretation difficult. The
magnitude and steepness of the gravity falloff on Line 4 going south, howe
ever, suggests that a thick section of low density material is present neare
by - before the main alluvial basin is reached to the south. Perhaps the
small alluvial flat in Sections 31 and 32 is very thick or, more 1ikely,
the gravity is simply showing the contrast between the more dense monzonite
to the north and the less dense trachyandesite to the south (which probably
directly underlies the alluvium in this area).

Yore detailed gravity surveying and perhaps even several drill holes
for control would be necessary to resolve the subsurface geology in the
north part of the valley with any degree of certainty.

“lew
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Line 2 suggests that the basin is also fault bounded to the east, in
the vicinity of the projected Dove Canyon fault. The gravity amplitude
change in this vicinity is less than half the change present on the west
od?a of the basin., Quite likely this difference is due to low density
welded tuffs comprising the majority of the outcrop (and probably basement)
to the east, whereas higher density Mesozoic and Paleozoic rocks are present
to the west. A smaller density contrast between bedrock and alluvium is,
therefore, involved to the east.

The deepest part of the basin based on the work to date, would appear
to be east of the east end of the Kerr McGee 1ine. The deepest part of
the basin probably slopes gradually to the south and more or less follows
the present Santa Cruz River. An alluvial thickness in excess of 3000 feet
is interpreted near the east end of the Kerr McGee line.

The interpreted alluvial thicknesses probably tend towards the cone
servative side in that no allowance was made for increased alluvial density
with increased depth due to compaction., No deep drill holes into bedrock
are known in the area that could give a depth control., Your drill hole DWe2,
1659 feat deep and still in gravel, indicates that our depth estimates are
not on the deep side.

Another factor to consider is that some of the volcanic rocks in this
district, particularly the tuffaceous members, could be quite low density
and may cause gravity lows which could be mistaken for increased alluvial

- thickness. Also, low density volcanics could be intercalated within the

alluvium and may or may not reduce the overall water production potential
depending on their premeability and porosity.

If it is felt that more depth control is necessary before drilling,
electric resistivity soundings could be made which would probably respond
to the alluviumebedrock interface. Depending on electrical contrasts and
geologic complexities involved, bedrock depths accurate to + 10% of true
might be obtained in this manner. Poor contrasts and/or complex geology
could, of course, greatly mitigate these estimates. A side advantage of
resistivity sounding is that an estimate of water quality can be made based
on the measured conductivity. Increased conductivity would imply increased
salinity.
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PROCEDURE

The gravity readings were obtained with a Worden "Prospector” model
ravimeter having a scale factor of 0.1014 milligals per scale division,
base station was established and checked into every two or three hours

~ to allow proper drift corrections (instrument and tidal) to be made,

Elevations were estimated with a pair of Wallace & Tiernan surveying
altimeters used in a "leapfrog" fashion. Air column erature, barometric
and drift corrections were to the raw field data. Only one elevation
benchmark was found in the area so no checks could be made on the altimetry
almou? the measured elevations in general agree with the contour picked
elevations based on the topographic maps. The majority of the elevations
are probably within + 15 feet of the true elevation. This error corresponds
to + 1.0 milligal of gravity variation, In that we were primarily inter-

ested in the gross basin shape this is sufficient accuracy considering that
the gravity profiles have up to about 20 milligals of total relief,

Latitude corrections were made based on the plotted station positions
oh the base map relative to 31° 25' latitude., The correction used was

«1,163 milligals per mile north of this latitude.

A combined Bouguer - Free Air elevation correction of 0.06854 milligals
per foot was made assuming a near-surface dry alluvial density of 2.00 g/cc
in that most of the survey (and near surface relief) was on alluvium, No
terrain corrections were made nor are believed necessary. :

Depth estimates were made assuming "infinite" slabs of contrasting
density material, A bedrock-alluvium density contrast of 0.55 g/cc was

" assumed everywhere except on the east end of Line 2 where a lesser con-

trast of 0.25 g/cc was used becsuse of the probable low density bedrock
(welded tuff) present in that area. A water saturated alluvium density of
2.10 g/cc was assumed with a bédrock density of 2,65 g/cc. The welded tuff
was assumed to be 2,35 g/cc,

Respectfully submitied,
Heinrichs GEOEXploration Co.

e S,

Chris S. Ludwig
Chief Geophysicist
CSL :0ek
5/3/73 :
P.0. Box 5964 Tucson, AZ 85703

HEINRICHS GEOEXPLORATION COMPANY
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INTRODUCTION

At the rcg::st of M, E, E, Jones, Regional Exploration Manager
of the Kerr McGee Corporation, Heinrichs GEOEXpioration Company conducted
two experimental gravity traverses across Red Mountain near Patagonia,
Santa Cruz Coutny, Arizona. Field work on this project took place during
the interim April 5 to April 18, 1973,

One east-west traverse and one northesouth traverse were run, each
about four miles long and roughly centered on the peak of Red Mountain,
The statfon spacing was nominally 1000 feet, taking advantage of features
locatable on the topographic maps and accessability. The traverse plan
map shows the station positions in detatl at a scale of 1°=1000°,

The data are presented as Bouguer gravity profiles, with and without
terrain correction, and topography all on a single sheet. A schematic
interpretation is shown as part of the topographic profile. A table of
:pt::z: gravity measurements made on representative core samples is also

nc .

The purpose of this experimental survey was to determine if a gravity
survey might reflect any features of geologic interest - directly or in-
directly related to the Red Mountain mineralized zone.

As the traverses are not straight lines, the statfon positions were
projected to an east-west or a north-south line for plotting purposes.

Reference has been made to the "Geologic Map of the Mount Wrightson
Quadrangle®, U.S.6.S. Map 1-614, by Harald Drewes, 1971, and "Mineral
Deposits of the Santa Rita and Patagonia Mountains", U.5.6.5. Bulletin 582,
by Frank C. Schrader, 1915, -

HEINRICHS GHOEXPLORATION COMPANTY



CONCLUSIONS AND RECOMMENDATIONS

The rather erratic nature of the gravity profiles makes their inter-
pretation quite tenuous but there is no obvious gravity correlation with
the mineralized zone, However, considering the very small density con-
trasts indicated by the sample testing, no direct gravity correlation
with mineralization would be expected.

The main mountain crest on the east-west line and the two main ridges
crossed by the north-south 1ine show locally lower gravity values, This
could be reflecting the lower density tuffs capping the mountain or per-
haps insufficient terrain correction due to the extreme ruggedness of
terrain present,

The north and west flanks of the mountain appear to be fault bounded
in that the gravity shows a sharp drop between stations 18 and 19 on the
east-west 1ine and between B-14 and 38 on the north-south line., Assuming
that these sharp drops are feflecting an alluvium-bedrock density contrast
and that the contrast is about 0,52 grams/cc (alluvium assumed 2.10 grams/cc
and bedrock assumed 2.62 grams/cc) an alluvial thickness can be estimated
on the downthrown block. These calculations give about 750 feet of alluvium
to the west and about 1,000 feet to the north.

The interpreted fault positions correspond quite well with the available
mapped geology. Drewes' map shows a steep, northwest dipping major fault,
striking NNE, whose trace goes between stations 18 and 19 on the east-west
line, His Section E-E' suggests about 500 feet of alluvium resting on a
thick section of rhyolitic tuffs, welded tuffs and flows on the downthrown
side, which are Tikely similar in density to the Red Mountain volcanics
on the upthrown block, His interpretation 1s quite compatible with the
gravity results,

To the north, the only geology we have available is Schrader's map.
He shows a rhyolite-alluvium contact, corresponding in part to Drewes'
fault, trending northeasterly and intersecting the north-south 1ine near
stations 37 and B-14, Considering the 1:125,000 scale of his mapping,
this 1s also in good agreement with the gravity interpretation.

There are a number of local high and low gravity features on both
terrain corrected profiles of up to 3 milligals amplitude. If these highs
and lows are assumed to be random errors on a much smoother “true" gravity
profile, then the maximum error is 1ikely on the order of + 1.5 milligals.
This in turn implies a maximum elevation error of about + Z5 feet if all
the error is assumed to be caused by inaccuracies in station elevation,
The terrain corrections in topography this ru are only mate,
but 1t is believed that they are accurate to within + 0.25 milligals (which
would correspond to only about + 4 feet pf elevatdon error).

.2.
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The station elevations were estimated in the field from the detailed
contour plans. In most of the area, the contour interval is 50 feet and
making the reasonable assumption that the station position could usually be
estimated only to the nearest contour interval, this would imply an elevation
error of about ¢+ 25 feet, Therefore, it is roueu&h to assume that the
majority of the erratic profile varfation is due to elevation ervor,

To produce more interpretable, smoother profiles, it would therefore
be necessary to more accurately survey the station elevations, This could
be done by levelling or vertical angle surveying, which, in this tervain,
would be quite time consuming and expensive, Surveying altimeters were
tried but due to the large élevation differences involved, their accuracy
appeared to be no better or evan somewhat less ihan that obtained by cone
tour estimating.

For the possible interpretational advantage to be obtained with more
accurate elevations, 1t is not recommended that this su ng be done
unless perhaps there are other reasons to have more elevation control in
the area. Hand curve smoothing of the present data gives a very uninter-
esting profile except for the broad lows and level changes already discussed
which can be apparently accounted for by the known surface geology.

The specific mvity (muy) le measurements show only very
slight contrasts between the pz and andesite. The tuff is
the lightest material - mnnqing dnmt 7 g/cc. The porphyry is about
2.62 g/cc and the andesite averages nbout 2,67 g/cc. There is more density
varfance between the individual samples of each rock type than there is
between the averages of the three different rock types. These slight
density contrasts would not be expected to produce significant surface
gravity anomalism,

=3
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A Worden "Prospector® model gravimeter with a scale factor of 0.1014
milligals per scale division was used to obtain the gravity readings. Base
stations were established at convenient access points on and near the
traverses and were oecupied at various times through the day to allow
proper tidal and instrument drift corrections to be made.

Station elevations were estimated from the detailed Kerr McGee topo-
graphic contour plans, Where possible, the stations were located at easily
{dentifiable positions on the maps. E{avations were also obtained with a
pair of American Paulin System surveying altimeters used in a fixed base
station mode. Air column temperature, barometric and drift corrections
were applied to the field data. Ties to several known elevations were made
and it was determined that the contour estimated @levations were probably
somewhat more accurate than the altimeter elevations. Therefore, the cone
tour estimated elevations were used in the gravity calculations.

A combined Bouguer-Free Air elevation correction of 0.06060 millsgals
per foot was made which corresponds to a rock density of 2.622 g/cc. This
density is an average of all the drill core samples tested and {s probably
fairly representative of the material crossed by the traverses.

Terrain corrections were made with the standard Hammer technique using
Zone B through Zone L, which compensates for terrain from a radius of about
6.6 feet out to about 9.2 miles from each station., The 2,622 g/cc density
was used as the terrain correction density. The 1"=400' Kerr McGee topo-
gnphic maps were used for the inner zones and the appropriate U.S.G.S.

124,000 and 1:62,500 topographic quadrangles were used for the outer zones.

Latitude corrections were made based on the station locations relative
to 31°30' north latitude. The correction factor amounts to -1.1645 milligals
per mile north,

Drill core specific gravity (density) measurements were made on water
saturated samples which hopefully approximate the in situ bulk material
densities.

Respectfully submitted,

Heinrichs GEOEXploration Co.

S o iy

Chris S. Ludwig
Chief Geophysicist

CSLsmt
5/18/73
P.0. Box 5964 Tucson,AZ 85703
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Specific Gravity
Red Mountain Core Samples

Porphyry - unoxidized, relatively near surface

Sample # : Specific Gravity
P18 2,59
P=2S 2.66
P=45S 2.58
Average: 2,625

Porphyry - from a greater depth

Sample # , Specific Gravity
P-S 2.62
Pub 2,61
P-7 2.68
P=8 : 2,55
Average:2,.615

Andesite - unoxidized and oxidized, below the Preccia

sample § Specific Gravity sample #  Specific Gravity
A= 2,51 A-14 2.65
A=2 2,62 A=15 2.57
1'3“3 2.59 k‘ﬁ 2.63
A - 24,61 A-17 2.9
A=5 2.64 A-18 2,72
A=6 2.70 A=19 2.n
AT 2,65 A=20 2.77
A=8 2.62 A=21 2.66
A-9 2,73 A=22 2.77
A=10 2,75 A=23 2.64
A=11 2,70 A=24 2.64
A-12 2,70 : A=25 2,70
A-13 2.5 A=26 2.68

Average: 2,667

b=
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Tgff and Tuff Breccia - oxidized and unoxidized ,
Sample # Specific Gravity Sample # Specif i

Be1 2.1 B-12 2,58
B=2 2,33 B=13 2.72
B=3 2.34 B-14 2.84
Be4 2.57 B=15 2,65
B=5 2.70 B=16 2,50
B=6 2,62 B-17 2.48
B-7 2.72 B-18 2.59
B-8 2,68 B-19 2.70
B9 2,43 B=20 2.66
B=10 2,54 B=-21 2.68
B=11 2.48
Average: 2,568

|

Average of all determinations: 2.6

e STy

T
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