CONTACT INFORMATION
Mining Records Curator
Arizona Geological Survey
3550 N. Central Ave, 2nd floor
Phoenix, AZ, 85012
602-771-1601

http:/ /www.azgs.az.gov
inquiries@azgs.az.gov

The following file is part of the Walter E. Heinrichs, Jr. Mining Collection
ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.


http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165
http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165

=il

s

RECONNAISSANCE
TOTAL INTENSITY MAGMETIC SURVEY

e 23
WILLEN CORPORATION hio
San Mateo, California

SUNIZONA ACRES PROJECT
Cochise County, Arizona

April, 1962

by

HEINRICHS GEOEXPLORATION COMPANY
P. O. Box 5671 TUCSON, ARIZONA

HEINRICHS GEOEXPLORATION COMPANY



IO UC T L ON = o o v e 0 e o o o 0 00 e 00 00 o e o

m-«--nuoo--o--cqﬂﬁtqun B R T

1
2
Interpretationre~ecocccsncsvencnannnnensccncocsncncs J
Conclusions and Recommendationge~~---vecoccvmwoncces §

MAPS

Base Map

Sectional Data Sheets (6)

In Pockete~e=re~vecceomer=10 Mobilé Magnetometer Records

HEINRICHS GEOEXPLORATION COMPANY




INTRODUCTION
At the request of Mr. Kay W. Richardson of the Willen

Corporation of San Mateo, California, Heinrichs Geocexploration
Company conducted electrical resistivity induced polarization
surveys during the period of April 5, 1962 through April 26,
1962. A total of fifteen days were spent completing the
assignment.

Data were obtained on 10 separdte profile spreads. Each
profile consisted of 6,000 linear feet; however, in some cases
it was necessary to overlap the profiles in order to obtain a
subsurface tie. Note profiles Line 1, Spreads 1, 2 & 3,

A plan map is included with this report. This map shows
the location of all known wells on or near Sunizona Acres as
well as the location of the geophysical surveys and other per-
tinent data necessary for interpretation of the survey.

In addition to the electrical surveys, as an over all aid
to interpretation, 13.8 miles of total intemsity magnetic
profiles were made during part of one day by continuous recording
mobile magnetometer.

Geophysical approach used was to correlate existing test
wells with our surveys, then extend the coverage into relatively
less known areas (such as the northwest and northeast corners
of the property) thus gaining comparative knowledge of the sub~
surface water possibilities. This is in addition to any absolute
indications obtained, which are usually much less reliable.

g
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PROCEDURE
Line 1, Spreads 1, 2 & 3 were run east-west about mormal

to the known water table gradient at the south side of Sec.
3, 6, T17 8, R 27 E and then extended into the less known area
west and movth (Line 2, Spread 4, Line 3, Spreads 5 & 6),

Line 4, spread 7 was tied to Well #5 and run due morth
and ended about 750 ft. into Sec. 32, T 17 8, R 26 E. Line 5,
spreads 9 & 10 extended into Sections 32 and the SE cormer of
Sec, 29 and 5,000 ft. into Section 28 at a Brunton compass
bearing of N 30° E. Spread 8 was omitted and in its place
Spread 11 was observed. This was done for interpretive reasons
as it was felt possible that bedrock effects had not been
observed in the electrical work prior to spread 1l.

Spread 11 was located at the north side of Sections 10 & 11,
T 18 8, R 26 E and layed out with electrode #1 one hundred ft.
south of ¥ cor. 3/10, T 18 8, R 26 E.

The data is presented in "section". The D. C. resistivity
is plotted above the horizontal line representing the spread
layout with the electrodes numbered 1 thru 5. In every case
the sender equipment was located at #3 electrode and the receiver
was located and readings observed at 500 ft. intervals up to
8 maximum of 2,500 - 3,000 ft. either side of the sender position.

It must be emphasized that the sectional presentation has
no linear vertical scale and that the values plotted are at the

.2.
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intersection of 45° lines extending from the center of the
sender position to the center of the receiver position. This

is somewhat arbitrary and we must stress that the actual depths
of the values is an indeterminant function of the absolute D, C.
resistivity distribution. In gemeral, it may be said that the
data acquired will most apt to vary from a depth of from 0.2

to 2.0 times the dipole spacing (500 ft.). The data is contoured
again as a matter of convenience in interpretation only.

The most favorable water zones interpreted from the resist~
ivity data, tentatively are at “A", "B", "C" & "D". This is
based on the best apparent correlation of better production
to zones of relatively lower resistivities to a greater depth.
This assumption has been made throughout this report, however,
future drilling should be closely correlated with the resist-
ivity data and as more subsurface information is obtained a
better and more absolute interpretation can be made.

The higher resistivities to the east end of the line may
be an expression of a broad magnetic high and is marked as
Zone "X" on the plan map. This magnetic feature is probably
a buried volcanic hill and it would be expected to be a poor
aquifer.
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1f future well excavation (say deeper tham 400 ft.) is
 also 4he brocd B "Pone” 2, tor exanple,
contemplated this amk d be considered as a possibly

poorer zone than any zone in a magnetic low gradient area, such
as-Zones "W" & "Y". For shallow wells (400 ft. or less) this
Zone "X" appears to be a favorable one with the areas marked
"A" & "B" (deeper gravel lemnses?), the better areas within Zone
& o

A significant change in resistivity values occurs at
Station 1.5 SE. A deepening and wider distribution of low
resistivity values to the north and west seems to indicate better
water possibilities in this direction which could be caused by
an apparent thickening of the gravels. The magnetic picture
in this area indicates a lower magnetic zone which could mean
deeper valley £il11l and seems to substantiate the resistivity
interpretation.

Line 3, Spreads 5 & 6.

Low resistivity values down to the 4th separation comtinue
on to the north and water possibilities appear quite favorable
along the entire lemgth of the line. At station 1.0 N on Spread
6 a slight suggestion of increase in resistivity values -uﬁz
indicate Zone "X" extension-~-at depth. At station 1.75 8 on
Spread 5, an increase in the resistivity value at the 3vd depth
point may indicate the edge of Zone V' becoming shallower.

e
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If future well u:éavauan (say deeper than 400 £ft.) is
contemplated, this zone as well as the broad magnetic high
Zone "Z", for example, should be considered as a possibly
poorer zone than any zone in a magnetic low gradient area, such
as Zones "W & "Y". For shallow wells (400 ft. or less) this
zone "}i" appears to be a favorabie one with the areas marked "A"
& "B" (deeper gravel lemses?), the better areas within Zone 'X".

Line 2, Spread 4.
A significant change in resistivity \vhlues occurs at

Station 1.5 SE. A deepening and ibution of low

water possibilities in which could be caused by

an apparent thickening pfavels. The magnetic picture

resistivity values down to the 4th separation continue
on to water possibilities appear quite favorable
along the entire length of the line. At station 1.0 N on Spread |
6 a slight suggestion of increase in resistivity values might
indicate zone "X" extension--at depth. At station 1.75 S on
Spread 5, an increase in the resistivity viluc at the 3rd depth

point may indicate the edge of Zone "V" becoming shallower.
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Line 4, 5 Spreads 7, 9 & 10,

The yellow sandstone as indicated in the drill log on
Well # 5 apparvently becomes more shallow a thousand feet morth
of Well #5 and then deepens again to the north remaining at the
4th depth point to station 1.5 N on Spread 10 with a slight
deepening of the alluvial £ill at .75 N.

One, more favorable production zome, is tremding south of
Well #5. The water possibilities apparently are omly fair
500 £t. either side of the center of Spread 7 and seem to be
somewhat generally improved to the north and south.

'mi magnetic picture indicates a gemeral decrease in
gradient to the north and east bottoming out at the NE corner
of Sec. 32. This magnetic feature is extremely deep and could
easily be the deepest point of valley fill in the Sulphur Springs
Basin (note U.8.6.8. gravity data comparison).¥ield potential
seems good all along Line 5 with the possibly better local
zones indicated at "H" and "I",

Line 6, Spread 11

This line indicates two distinct resistivity features
approximately 1,500 - 2,000 f£t. apart. One conformed to the
surface topographic high and is probably the extension of Turkey
Creek Ridge. Water potential is indicated very poor along the
entire line except possibly near zome "J" and to the morth
from there especially.

.8 e
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The other eastern feature centers at approximately 0.25 E.
The zone marked "V" on the plan map is quite shallow on the
magnetic records No. 9 & 10 and is deepening to the south as
indicated on Magnetic Record No. 1. The main tremd parallels
Ash Creek Ridge and indicates that the volecanics of Turkey
Greek Ridge likely extend through the SWk of Sec. 12, T 18 S,
R 26 E making for poorer water possibilities in this area.
Without electrical coverage here, this interpretation is
necessarily based entirely on the magnetic trend indicated.

The electrical results suggest bed rock at rather shallow
depths 1,500 £t. east of the % corner 3/10 T 17 8, R 26 E.
Mmmydﬂlunglwnmmmcmwhcntw‘
to a narrow zone "J" in the WWi MWk of Sec. 11 and north.

Zone "V" should be avoided for the time being. If defining
the exact limits of Zone "V" were desired, further magnetics

is recoumended. mmusu. 11 appears more favorable than
to the west.

Sections 2 and 35 appear good. Further magnetic coverage
might help determine if the northeast projection of Zome "V"
extends further than expected into Sec. 2,

Section 1 appears to have generally good water possibilities.
The W%, NEY%, SEY is underlain by a broad magnetic high. For
shallow wells down to 400 ft. this feature is apparently

‘6-
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irrelevant., However, it could eventually have a bearing on
deeper wells in the future, in which case those wells off this
structure might have the greater yield. The resistivity values
indicate two apparently locally more favorsble zomes near "C"
and "D,

Little direct information was obtained on Section 12.
However, it would be expected that possibilities would get
relatively poorer toward the south depending mainly on the
detailed limits of Zome "V". It is possible that Zone "V"
extends along the south edge of Sections 7, 8 & 9 at a fairly
shallow depth, and if so, would considerably influence lesser
production from wells in this area. If it becomes necessary
to obtain maximum yield im this area, in addition to more mag-
netic coverage, a few parallel resistivity lines would be
recommended to attempt detection of any possible chammeling or
zones of deeper valley fill.

Sections 5, 32 and 28 seem to have generally good water
possibilities with probably better local zones suggested at
"g", "H" and "I". The deepest point of valley £1ill from the
magnetic interpretation appears to be at the NE cormer of
Section 32. e,

Since only single resistivity profiles were observed, it
is difficult to determine detail trends. In a gemeral way we
can use the major regiomal tremds which in this area appear

.7.
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Magnetic data across Sectiom 32, the north part of Section

33, north along the western side of Sections 27 and 22 and

into the northwestern part of Section 22 (magnetic records #6,
#7 and #8), when correlated with the apparent geology and
results of I. P. nm #5, suggests that Sectioms 14, 15, 21,
22, 23, 27, 29, 30 and 33 also have g lly good water

potential over all.

NOTE: Insert on Ps bef paragraph.
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mostly NW - SE. Local variations will of course be missed.
However, if it becomes desirable to make detailed locations
in the more marginal aveas, such as Sections 10, 11, 8% 12,
8% 7, 8, 9 it is vecommended that further resistivity and
magnetics be considered, based on additiomal driliing results
and correlation obtained in the meantime.

Respectfully submitted,
HEINRICHS GEOEXPLORATION CO,

May 4, 1962
P. 0. Box 5671
Tucson, Arizona
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INTRODUCTION
At the request of Mr. Kay W. Richardson of the Willen

Corporation of San Mateo, Califormia, Heinrichs Geocexploration
Company conducted electrical resistivity m«l polarization
surveys during the period of April 5, 1962 through April 26,
1962. A total of fifteen days were spent completing the
assignment.

Data were obtained on 10 sepaviate
profile consisted of 6,000 linear feet;

it was necessary to overlap the order to obtain a

miles of total intensity magnetic

during part of one day by continuous recording
Geophysical approach used was to correlate existing test

wells with our surveys, then extend the coverage into relatively

less known areas (such as the northwest and northeast corners

of the property) thus gaining comparative knowledge of the sub-

surface water possibilities. This is in addition to any absolute

indications obtained, which are usually much less reliable.
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Line 1, Spreads 1, 2 & 3 were run east-west about normal
to the known water table gradiemt at the south side of Sec.
5,6, T17 8, R 27 E and then extended into the less known area
west and north (Line 2, Spread &, Line 3, Spreads 5 & 6).

Line 4, spread 7 was tied to Well #5 and run due morth
and ended about 750 f£t. into Sec. 32, T 17 S, R 26 E. Line 5,
spreads 9 & 10 extended into Sections 32 hpd the SE cormer of
Sec. 29 and 5,000 £t. into Section 28 at @ |Brunton compass
bearing of N 30° E. Spread 8 was omitted in its place
Spread 11 m observed. for interpretive reasons

t effects had not been

as it was felt possible th

observed in the electric
Spread 11 w Led he>north side of Sections 10 & 11,

T18 8, R 26 E at oyt/ with electrode #1 one hundred ft.

". The D. C. resistivicy
horizontal line representing the spread
layout electrodes numbered 1 thru 5. In every case

the sender equipment was located at #3 electrode and the receiver
was located and readings observed at 500 ft. intervals up to

a maximum of 2,500 - 3,000 ft. either side of the sender position.

It must be emphasized that the sectional presentation has
no linear vertical scale and that the values plotted are at the
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intersection of 45° lines extending from the center of the
sender position to the center of the receiver position. This

is somevhat arbitrary and we must stress that the actual depths
of the values is an indetermimant function of the absolute D. C.
resistivity distribution. In general, it may be u:l.d that the
data acquired will most apt to vary from a depth of from 0.2

to 2.0 times the dipole spacing (500 ft.). The data is contoured

again as a matter of convenience in tation only.

1, 2 & 3

The most favorable wa interpreted from the resist-

ivity data, tentatively "B", "¢" & "D". This is

based on the best ap

ey )

resistivities to the east end of the line may
‘be an expression of a broad magnetic high and is marked as
Zone "X" on the plan map. This magnetic feature is probably
a buried volcanic hill and it would be expected to be a poor
aquifer.



1f future well excavation (say deeper than 400 ft.) is

contemplated this zone should be considered as a possibly
poorer zone than any zone in a magnetic low gradient area, such
as Zones "W" & "Y". For shallow wells (400 £t. or less) this
Zm"x"wcohnfwusblcmwiehchammbd
AT '& “B" (deeper gravel lenses?), the better areas within Zone
"x". :
Line 2, Spread 4.

Station 1.5 SE. A deepening and
resistivity values to the nox€

along the entire length of the line. At station 1.0 N on Spread
6 a slight suggestion of increase in resistivity values might

indicate Zone "X" extension--at depth. At station 1.75 8 on
Spread 5, an increase in the resistivicty value at the 3vd depth
point may indicate the edge of Zone 'V' becoming shallower.
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Line 4, 5 Spreads 7, 9 & 10,
The yellow sandstone as indicated in the drill log on
Well # 5 apparently becomes more ;&uu a thousand feet north
of Well #5 and then deecpens again to the morth remaining at the

4th depth point to station 1.5 N on Spread mwws-umé
deepening of the alluvial £ill at .75 N. '

One, more favorable production zome, is trending south of
Well #5. The water possibilities apparemtly are only fair
500 £t. either side of the cemter of S 7 and seenm to be
somewhat generally improved to the morth south.

The magnetic picture jdddicacyd a general decrease in
gradient to the north amk

out at the NE corner
is extremely deep and could-
@mlley £ill in the Sulphur Springs

of Sec. 32. This mags
easily be the ¢
Basin (note U.S8.( y data comparison).¥ield potential
seems aldqp—Line’5 with the possibly better local

zones ted at "H" and "I". .

indicates two distinct resistivity features
approximately 1,500 - 2,000 £, apart. One conformed to the ;
surface topographic high and is probably the extemsion of Turkey
Creek Ridge. Water potential is indicated very poor along the
entire line except possibly near zome "J" and to the morth
from there especially.



The other eastern feature centers at approximately 0.25 E.
The zone marked "V" on the plan map is quite shallow on the
magnetic records No. 9 & 10 and is deepening to the south as
indicated on Magnetic Record No. 1. The main trend parallels
Ash Creek Ridge and m&:.um that the volecanics of Turkey
Creek Ridge likely u:+n4 through the 8Wk of Sec. 12, T 18 8,
R 26 E making for poorer water possibilities in this area.
Without electrical wv+tm here, this
necessarily based cnm.Toly on the magnetile trend indicated.

bed rock at rather shallow
3/10 T 17 8, R 26 E.

The electrical ro#ul
depths 1,500 ft. east ?
lﬂt % of Sec. 11 and north.
or the time being. If defining

y were desired, further magnetics
NE% of Sec. 11 appears more favorable than

appear good. Further magnetic coverage
might help determine if the northeast projection of Zome "V"
extends further than expected into Sec. 2.

Section 1 lyp.ltlj to have generally good water possibilities.
The MWk, NE%, SEY is lain by a broad magnetic high. For

shallow wells down to m ft. this feature is apparently
|
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irrelevant. However, it could eventually have a bearing on
deeper wells in the future, in which case those wells off this
structure might have the greater yicl.d. The resistivity values
indicate two apparently locally more favorable zones near "C"
and "D",

Little direct information was obtained on Sectiom 12.
However, it would be expected that possibilities would get
. relatively poorer toward the south mainly on the
that Zone "V"
& 9 at a fairly

detailed limits of Zome "V". It is poss
extends along the south edge of 8
ohulhv depth, and if so, would ecdgiderably
production from wells in gk

luence lesser
If it becomes necessary
, in addition to more mag-

magnetic interpretation appears to be at the NE corner of
Section 32.

Since only single resistivity profiles were observed, it
is difficult to determine detail trends. In a general way we
can use the major regionmal trends which in this area appear
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mostly NW - SE. Local variations will of course be missed.
However, if it becomes desirable to make detailed locations
in the more marginal areas, such as Sections 10, 11, s¥ 12,
8% 7, 8, 9 it is recommended that further resistivity and
magnetics be considered, based on additional drilling results
and correlation obtained in the meantime.

May 4, 1962
P. O. Box 5671
Tucson, Arizona
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