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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
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MINERAL

HEINRICHS GEOEXPLORATION COMPANY

PR NTE S e

P.O. BOX 5964. TUCSON, ARIZONA 85703. 806 WEST GRANT ROAD. PHONE: (602) 623-0578
November 12,1982

Santa Fe Mining, Inc.

77E Indian School Rd. NE
Surte 100
F.0: Box 3588
Albuguargue. N.M. 87190

Attention: Mr. J.K. Lawrence
Rer Orizaba Mine
GEOEX # 14610

Dear Rick

In response to ow recent meeting in FPhoenix on November 10,
1982 Heinrichs GEOEXploration will as discussed collate ow files
concerning the Orizaba mine in order to evaluate and plan future
geophvsics that would be useful in the development of this '
prospect. Time required to complete this phase would be
approximately one man week. Our rates for this type office work
are $25.00 per houwr for professional and $35.00 per how for
master professional plus directly incidental expenses at 1204 of
our involiced costs.

Field work snd/or outside consulting charges are based on:
per diem for personnel being $40.00 per day or at cost whichever
is greater. Our fow man crew rate is $55.00 per how, up tao 40
houws in a 7 day period from Sunday through Satwday. An
additional 28% per how is charged for any labor over forty hours
during a given week. Work days are sstimated at 10 howrs per day
and &0 howrs per week on the average. Vehicles are charged at
H$IT.00 per day and $0.40 per mile.

Field or office rouwtine data reduction when done exclusive
of field operations, like at night or on weekends on the iob or
in Tucson ie $25.00 per man hour. Directly incidental iob
expendable supplies and expenses such as communications,
reproductions, field and dratfting supplies, and mutual ly agreed
gub-contracting is charged at 120% of the invoiced or pavroll cost
including additional labored-help if needed. Standby and
weathered out days are charged at one-half the working crew rate
per 10 howr day, L.e.d $225.00 but, only if standby and weather
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time cannot be otherwise made wp on production work.

As customary, an advance statement in the amount of 173 of
estimated costs to defray ow initial start up and positioning
spenses mavbe submitted with proposals. I+t so, these will be
allocated aqainst subseqguent detailed billings. Our receipt of
the advance amount will then serve as firm notice for us to
proceed. Interim billings are then submitted periodically and
final billing accompanies final data and report.

A quick review of ow files indicates consideralb! s et
data including IF, resistivity, SF and magnetic geophvsical
methods. drill logs for five holes., but little or no topographv,
plan geoclogy or geochemistryv., Much of the data is GEQEX
proprietary. However, it will be most helpful for us to receive
from vou right away an inventory of pertinent data vou have which
we can borrow for use in oW review. Included in this would be
such items we discussed as topo maps, cross sections of drilling
and geology and written reports, aerial photos etco.

Ta a considerable extent, most consideration faor any
additional field geophysics will be confined to detailed $ill in
(for more resolution), deeper coverage (for greater penetration
and depth analysis), edtension coverage (for information in areas
of interest not previously covered-especially toward the
northeast along strike and possibly worth while methods or
techrniques not previously employed such as EM, in-hole, or
electrical probing or expanders etc.

Regarding EM, the Androtex people of Mississauga (Toronto),
Canada have offered us a no cost test of their state of the art
simultaneous multiple (five) freguency turam svetem which is
worth serious consideration. Technically this may be applicable
including effective drill hole involvement. Decisions on this
should be made as soon as possible because of lead time reguired
far detailed arrangements. They agree that the results would bhe
kept confidential. Their motivation is entirely to promote
equipment sales.

Tdeally, we understand initial preliminary field work, as
recommended by ws and accepted by vou should start on or about 1

December and conclude as near 19 December as feasible.

Chances are that to expedite matters we should first trv to

HEINRICHS GEOEXPLORATION COMPANY
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phone these to vouw as soon as we have concluded anvthing
pertinent and then follow up with something in writing.

If this letter correctly reflects ow mutual understanding

and meets with your approval, for ow joint convenience, this mav

be indicated by executing as provided below and retuwrning to us
the executed copy of the duplicate of this letter provided.
Trwuly
Heinrichs GEOEXploration Co.

”

Mark E. Anders Walter E. Heinrichs Jr.
Geophysicist—-Geologist Geol. Engn.—-Geop.

FeBEea & CiP.JG.

Approved and accepted: ' (date)

R e e e e et e SR E FE Minim (]
Cos
RV (signature)
Titles

HEINRICHS GEOEXPLORATION COMPANY
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MINERAL

. HEINRICHS GEOEXPLORATION COMPANY

P.O. BOX 5964, TUCSON, ARIZONA 85703, 806 WEST GRANT ROAD. PHONE: (602) 623-0578
November 22, 1982

Santa Fe Mining. Inc.

4775 Indian School Rd. NE, Suite 100

F.0. Box 29588 .
Albuguergue, N.M. 87190

Attention: Mr. J.R. Lawrence
Re: Orizaba Mine
Maricopa County. AZ
GEOEX # 1410

Dear Rick

In follow up to our proposal letter of November 12, 1982,
the following report will present our conclusions and
recommendations for the Orizaba Mine area.

INTRODUCTION

At the reguest of Mr. J. R. Lawrence, project geologist for
Santa Fe Mining, Inc., Walter E. Heinrichs Jr.., Geol.
Eng.-Geophysicist, and Mark E. Anders, Geophvsicist—-Geaologist
conferred with Mr. Lawrence at yvouw FPhoenix core storage facility
and at the Orizaba mine property, Maricopa County, Arizona.

Furpose of the consultation and property examination was to
personally and directly familiarize Messrs Heinrichs and Anders
with the project and property. 0Of primary concern was present
logistics, access, terrain and geology and the current results,
objectives and problems involved in the project, particularly
from a qgeophysical point of view.

Since during the late 1930%s GEOEX had been retained in
various consulting and contracting capacities in connection with
the Orizabea property. Except for the drilling., one preliminarv
ageophysical survey, one semi-reconnaissance follow up geophysical
survey, and one integrated data compilation effort, much of this
post 19407s exploration work did not provide significant ore
development progress.

Based on this background, it was agreed fdr GEOEX to review
the pertinent files proprietary to GEOEX and anv data furnished
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by Santa Fe, in the context of appropriate geophvsical
conclusions and recommendations and to submit a proposal for

additional geophysical considerations. 0Of

gspecial interest would

be anything that might serve to better guide drilling by
supplementing and complementing presently available geologic and

geochemical results.

INVENTORY OF DATA REVIEWED

Anderson, F. and Guilbert, J.M., 1978, The Frecambrian Massive
Sulfide Deposits of Arizona— a Distinct Metallogenic Epoch and
Frovince, paper presented at Sth Annual Symposium, AIME-IAGOD,

Snowbird, Utah.

G.T. Bator % Associates, 1270, Orizaba Copper FProperty of the

Faradox Froduction Corp.

Heinrichs GEOQOEXploration Co.. Frivate Reports.

Jaggar, T.A., and FPalache, C., 19035, Description of Bradshaw

Mountains GQuadrangle, U.5.6.%. Folio.

Elugmarn, M.A., 1970, Report on Orizaba Claims, Arizona.

Lickus, R.J., 1970, Geology and Ore Deposits of the Orizaba Mine

Area Maricopa County, Arizona: G.T. Bator
Colorado.

% Assocliates, Golden.

Lindsey, E.H., 1964, Geology and exploration possibilities.

Orizaba Copper District, Maricopa County,
Assocliates, San Francisco.

Arizona:s Manning W. Cox

Ludwig, C.S5., and Heinrichs, W.E.. 1974, I1.F. Survey Orizaba Mine

Area: Heinrichs GEOEXploration Co.

Lundin, R.J.. 1982 . Personal Communication.

Marlatt, J. W., and Ludwig., C.5., 196%, Geophvsical
investigations, Orizaba Mine vicinity Maricopa County, Arizonas
Heinrichs GEOEXploration Co., Tucson, Arizona

Fve, W.D.. 1970, Orizaba Mine, Maricopes Countv. Arizona
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Swan., M.M., Hausen, D.M.., and Newell, R.A.. Lithological,
Structural. and Mineralogical Fatterns in a Frecambrian
Stratiform Gold Occurrence Yavapai County, Arizona., unpublished
(re: the Bell Ranch property).

CONCLUSTIONS

Review of geologic data confirms initial field impressions
of a fairly complex situation in detail., especially from an
economic point of view while in a broader sense, the zone of
assumed sulfide concentration based mainly on the IF results
appears to be somewhat more simple and straight forward.
Electrical geophysical results correlate very well with the latter
interpretation. Magnetic survey results also tend to confirm and
support the major regional trends of geology and topography.

Brief field observations made with Mr. Lawrence., suggest
that folding., shearing and probably faulting may play a ’
significant part in the controls related to concentration of ore
mineralization. FPFast erratic drilling results may be in part
caused by or at least auvgmented by such complexity. A 1970
repart by Dr. Lickus (and private communications with Fhillip
Anderson and R.A. Lundin) seem to support such a possibility in
referring to a 40 degree N3IEGW plunging axis folded ore structure
mapped in the old mine workings. Lickus further notes that such
folding mainly, or perhaps only, appears within the main sulfide
zone.

I+ in fact such folding proved to be a crucial ore-control
factor, differentiating the folding within the so—called main
sulfide zone could be a very difficult if not impossible task by
any indirect method and especially so with depth. 0Offhand, the
best geophysical chance would seem to lie with IF (Induced
Folarization)., resistivity. (8F) self potential, EM, magnetics or
scintillation work relative to swface or near surface
applications. It such differentiation proved successful where
folding was exposed or situated within say a couple of hundred
feet of the surface, then tests might be reasonably considered
for trving to map extensions with depth.

Geometrically., such a (postulated) plunging tight {folcded
target, may tend to approdimate a tilted pencil-like cvlinder.

HEINRICHS GEOEXPLORATION COMPANY



If this 1s the case we will have a verv tough target to pursue
with depth. On the other hand, identifving such a potential
target at or near surface along the presumed main sulfide zone as
indicated by IF results might prove feasible and worthwhile.

Detailed tests over the known Orizaba mine area first miaght
be followed by similar tests over the area farther to the
northeast along strike where possible folding is indicated by
recent swtace mapping done by Mr. Lawrence.

Extending the main sulfide zone northeast bevond known
existing geaphysical coverage can be done by more reconnailssance
IF and/or other electrical methods, scintillation, and perhaps
indirectly by magnetics but, that might only provide fuwther
areas tor wildcat drilling rather than specific drill targets
hopefully for ore. The worth of considering such coverage should
tirst be integrated with areal photo study and comparison with
results of recon geology of the same area and the recently
completed geochemical sampling program.

Full consideration of possible drill hole geophysical
applications cannot be effectively concluded until a careful
review of all recent drill logs and sections can be made.

As vou are well aware, the presence of considerable pyrite
and graphite is not really discouraging (only a complicating
fator) as these minerals are often intimately related to and
assocliated with economic mineral deposition.

RECOMMENDAT IONS

We visualize three approaches to any geophysical work done,
or to be considered, subject to receipt of additional information
(drill logs., geometry of vein and drill holes, and geochemical
data etc.) from Santa Fe Inc.. these include:

DETATLED WORE - Over the main Orizaba workings in order
to delineate the main ore structuwre, making use of scintillation,
maagnetic, and electrical methods. If successftul then similar
tests as indicated by the prior results over next best zone of
known or suspected folding within the main sulfide-graphitic
ZOME. Also included, may be experimental EM as performed by
Antrotes Ltd.

HEINRICHS GEOEXPLORATION COMPANY




SPECIAL WORK——————mm— 1. Depending on results of detailed work
above, considerations of drill hole IP could be made. 2. If
desired, longer dipole IF coverage would further test for the
depth extent of the main sulfide zone below 3500 feet in depth.

RECONNAISSANCE WORE- Extended electrical coverage to continue
delineation of the main sulfide zone to the northeast along
strike. Hopefully, this would be done to include new and
additional ore zones.

We hope this report will be found satisfactory and useful.
We welcome any questions yvou might have.

Truly,
Heinmi chs GEOEXpl ors;

4l
Walter . einrichs Jr.
Geol. Enagn.-Geoph.

PwEx

Mark E. Anders
Geophy&éicist—-Geologist

Enclosuwres: Discussion, Naovember 273, 1983
Downhole Radial Array IF

Statement
I.P. Gradient Array Response Cases

HEINRICHS GEOEXPLORATION COMPANY
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.. HEINRICHS GEOEXPLORATION COMPANY

P.O. BOX 5964. TUCSON. ARIZONA 85703. 806 WEST GRANT ROAD. PHONE: (602) 623-0578
November, 23 1982

DISCUSSION

Today we received Mr. Lawrence's letter of November 22,
1992, Included were copies of Santa Fe's drill hole sections 1
thru & and indicating the location of drill hole 8. These tend
to amplify the question regarding what controls the ore
deposition at the Orizaba Mine. Whether folding or some other
factor ar, combination of factors, is involved, the primary
exploration objective seems to be one of trving to delineate ore
within the main sulfide zone.

We recommend that detailed radiometrics. magnetics, EM,
gradient array IF survey, and an experimental downhole IF survev
(most likely in drill hole #3) be run during approdximately a ten
day period. This detailed geophysics around the Orizaba per se
may give some further clues as to the geology and for future
dirill hole targets. This recommendation is based on the
assumption that the Orizaba ore occurrence is a key model for ore
occurrences within the main sulfide 2one and that by studving it
we may learn enough about its geophysical signature to identify
other such zones within or along the main sulfide trend, again on
the assumption that such effort wouwld be worth while., ie that more
Orizabas are worth finding.

To prove the latter point. work will have to be concentrated
ar-aund the Orizaba. Drill hole casing and other artificial
features will be an adverse factor to contend with when working
around the mine. Just how adverse is impossible to tell with out
actually collecting some data. However all known specifics
regarding such artificial effects should be quantified as much as
possible before conducting any geophvsical field work.
Irnformation obtained in drill hole #8 should also contribute
toward aiding in answering the question of Orizaba ore potential.

On the possibility that the Orizaba mine itself does not
represent a key model for ore occurrence within the main sulfide
trend or., even a typical one, will require more reconnaissance
study to more fully delineate the trend-especially to the
naortheast. Frevious geophysical work seems to indicate some sort
of termination and/ or plunging of the sulfide zone toward the
south west.

ENGINEERING CONSULTANTS AND CONTRACTORS. GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS



8]

One reminder matter is that regarding phvsical property
testing samples. It may be helpful for us to have a suite of say
sid to ten fist-size specimens (total) of typical host rock,
county rock, and ore. If any core is supplied for this purpose,
split core is ok but unsplit is preferable because it represents
a more simple geometric shape which tends to contribute toward a
more accuwrate and representative analysis. ’

\ld be approximately $10,3500.00

L2tz ) 5

Walter E. Heinrichs . Mark E. Anders
Geol. Eng.-Geop. Geophysicist-Geologist
F.E. & C.P.G.

Costing of such a survey,
dollars.

HEINRICHS GEOEXPLORATION COMPANY
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w.m HEINRICHS GEOEXPLORATION COMPANY

P.O. BOX 5864. TUCSON. ARIZONA B85703. 806 WEST GRANT ROAD, PHONE: (602) 623-0578
November 12,1982

Santa Fe Mining, Inc.

4775 Indian School Rd. NE

Suite 100

F.0. Box 3588

Albuquerque., N.M. 87190

Attention: Mr. J.R. Lawrence

T

@: Orizaba Mine
GEQEX # 1410

Dear Rick

In response to our recent meeting in Phoenix on November 10,
1982 Heinrichs GEOEXploration will as discussed collate our files
concerning the Orizaba mine in order to evaluate and plan future
geaophysics that would be useful in the development of this '
prospect. Time required to complete this phase would be
approximately aone man week. Our rates for this type office work
are $25.00 per hour for professional and $385.00 per hour for
master professional plus directly incidental expenses at 1207 of
ow invoiced costs.

Field work and/or outside consulting charges are based on:
per diem for personnel being #$40.00 per day or at caost whichever
1s greater. 0Our four man crew rate is $35.00 per houwr, up to 40
hours in a 7 day period from Sunday through Saturday. An
additional 257% per hour is charged foar any labor over fortv hours
during a given week. Work days are estimated at 10 hours per day
ana 60 houits peir waer on the average. Vehicles are charged at
$25.00 per day and $0.40 per mile.

Field or office routine data reduction when done exclusive
of field operations, like at night or on weekends on the job or
in Tucson i1s $25.00 per man hour. Directly incidental job
expendable supplies and expenses such as communications,
reproductions, field and drafting supplies, and mutually agreed
sub—cantracting is charged at 120% of the invoiced or paviroll cost
including additional labored-help if needed. Standbyv and
weathered out days are charged at one—-half the working crew rate
per 10 hour day, i.e.: $225.00 but, only if standby and weather
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time cannot be otherwise made up on production worlk.

As customary, an advance statement in the amount of 1/3 of
estimated costs to defray our initial start up and positioninag
expenses maybe submitted with proposals. If so, these will be
allocated against subsequent detailed billings. Our receipt of
the advance amount will then serve as firm notice faor us to
proceed. Interim billings are then submitted periodically and
tinal billing accompanies final data and report.

A quick review of our files indicates considerable useful
data including IF, resistivity, SF and magnetic qgeophvsical
methods, drill logs for five holes, but little or no topoagraphv,
plan geoclaogQy or geochemictrv, Much of the data ig GEQEX
proprietary. However, it will be most helpful for us to receive
trom vou right away an inventary of pertinent data you have which
we can borrow for use in our review. Included in this would be
such items we discussed as topo maps, cross sections of drillinag
and geology and written reports, aerial photos etc.

To a considerable extent, most consideration for any
additional field geophysics will be confined to detailed fill in
(for more resolution), deeper coverage (for greater penetration
and depth analysis), extension coverage (for information in areas
ot interest not previously covered-especially toward the
northeast along strike and possibly worth while methods or
techniques not previously employed such as EM, in—hole, ar
electrical probing or expanders etc.

Regarding EM, the Androtex people of Mississauga (Toraonto) .,
Canada have offered us a no cost test of their state of the art
simultaneous multiple (five) frequency turam system which is
worth serious consideration. Technically this may be applicable
including effective drill hole involvement. Decisions on this
should be made as soon as possible because of lead time requl red
Tor detailed arrangements. They agree that the results would be
kept confidential. Their motivation is entirely to promote
equipment sales.

ldeally, we understand initial preliminary field work, as
recommended by us and accepted by vou should start on or about 1

December and conclude as near 195 December as feasible.

Chances are that to expedite matters we should first trv to

HEINRICHS QGEOEXPILORATION COMPANY



3 phone these to vou as soon as we have concluded anything
pertinent and then follow up with something in writing.

If this letter correctly reflects our mutual understanding
and meets with your approval, for our joint convenience, this mav
be indicated by executing as provided below and returning to us
the executed copy of the duplicate of this letter provided.

Truly
Heinrichs GEDEXploratian<§¢n~\

Mark E. Anders  Walter E. Heinrichs Jr.
Geophysicist—Geologist ‘ Geol. Engn.-Geop.
F.:E: &% C.P.6.

~

Approved and accepted: ZZiALn/é%i ' (gjﬁf; e Minina
oo e i M e e iamsemenevnss Ranita E v Fe
Ca.
R \ ‘
bv: , / QZ \\' (signature)
______ Ml ol Gl :
Titles:

___Senior Ge o/ogwﬂ‘ b SFM

_________ it

(g
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FILE: S4NTA FE

SATOIBHIZGVIZNW
Movember 12,1982

Santa Fe Mining., Inc.l
4775 Indian School Rd. NEZ
Sudte 10017

F.0. Box 35881
Albuguerogue, M.M. 8719071

Attention: Mr. J.R. Lawrencel
Re: Orizaba Mine
GEOEX # 14610

Dear Rickl

Im response to owr recent meeting in Phoenix on November Lo, 1982
Heinrichs GEOEXploration will as discussed collate ow files concerning the
Orizaba mine in order to evaluate and plan futwe geophvsics that would be
useful in the development of this prospect. Time required to complete this
phase would be approdimately one man week. Juw rates for this tvpe office work
are $29.00 per hour for professional and $35.00 per howr for master
professional .

Field work and/or outside consulting charges are based on: per diem for
personnel being $40.00 per day or at cost whichever is greater. Our four man
crew rate is $55.00 per how, up to 40 hours in a 7 day period from Sunday
through Saturday. An additional 25% per houwr is charged for any labor over
forty hows dwing & given week. Work davs are estimated at 10 hours per day
and &40 houwrs per week on the average. Vehicles are charged at $35.00 per day
anc $0, 40 per mile.

Field or office routine data reduction when done exclusive of field
opegrations, like at night or on weekends on the dob or in Tucson is $25.00 fre
man hour. Directly incidental job expendable supplies and EBHPDBNSes such as
communications, reproductions, field and drafting supplies, and matually
agreed sub-contracting is charged at 120% of the invoiced or pavraoll cost
including additional labored-help if needed. Standby and weathered out davs
are charged at one-half the working crew rate per 10 hour cday, Lee.r $2E5.00
but, only i+ standbyv and weather time cannot be otherwise made up on
production work.

As customary, an advance statement in the amount of 1/3 of estimated
costs to defray ow initial start up and positioning expenses is submitbed with
Ffield work proposals. These will be allocated against subsequent detailed
billings. Ouw receipt of the advance amount will serve as vour firm notice for
us to wus to proceed. Interim billings then are submitted periodically and
final billing accompanies final data and report.

A gquick review of owr files indicates considerable useful data including
IF, resistivity, SP and magnetic geophvsical methods, drill logs for five
Roles, but little or no topography, plan geology or geochemistry. Much of the
data is GEOEX proprietary. However, it will be most helpful to us to receive

from vouw right away an inventory of pertinent data vou have which we CEn
borrow for use in ow review. Included in this would be such items we
discussed as topo maps, cross sections of drilling and geology and written
reports, asrial photos eto.




To a considerable extent, most consideration for any additional field
geophvsics will be confined to detailed i1l in (for more resolution), desper
coverage (for greater penetration and depth analvsis), extension coverage (for
information in areas of interest not previously covergd-especially toward the
northeast along strike and possibly worth while methods or technigues not
previously emploved such as EM, in-hole, or electrical probBing or espanders
et

Regarding EM, the Androtex people of Mississauga (Toronto),., Canada have
offered us a no cost test of their state of the art simultansous multiple
(five) freguency turam system which is worth serious consideration.
Technically this may be applicable including effective drill hole involvement.
Decisions on this should be made as soon as possible because of lead time
reguired for detailed arrangements. They agree that the results would be kept
confidential. Their motivation is entirely to promote equipment sales.

Tdeally, we understand initial preliminary field work, as recommended iy
ws and accepted by vou should start on or about | December and conclude as
mear 15 December as feasible.

If this letter correctly reflects ow mutual understanding and meets with
vouwr approval, for owr joint convenience, same may be indicated by ecuting
as provided below and retuwning to us an executed copy of the duplicate
provided.

Tl y
Heirmrichs GEOEXploration Co.
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