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The following file is part of the
James Doyle Sell 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.
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Southwestern Exploration Division

January h,‘1983

Mr. R. L. Brown
Vice President of Exploration
New York Office

Supplemental Exploration

Appropriation Request
Superior East Project (EA-0010)
Pinal County, AZ - '

Dear Sir:

Attached is the location map and the form 302-MB request for a supplemental
appropriation at Superior East to perform the 1983 annual assessment work.
The proposed hole, P(A-15), is near an existing road and will require a
minimal amount of site preparation. The monies requested will not complete
the hole to its programmed depth, and the hole will be cased for reentry at
a later date.

I enclose the March 10, 1982 report, which apparently had not previously
been submitted to New York, entitled "'Summary and Interpretation of Drilling
Results thru Holes A-1h4 and Al-2, Porphyry Copper Area.'' The report is an
update of the multiple shear zone concept previously outlined, and suggests
that the drilling of Holes A-13 and Al-2 now indicates that the total zone
of bornite-chalcocite mineralization may be part of a widespread tabular
zone. A number of holes are outlined on an 800-foot equilateral triangular
grid and the proposed hole is situated to test part of this extent and grade
between Holes A-9 and A-13, and east of Hole A-8. The results will be in-
dicative of the mineral reserve potential within a zone 3000 feet long and
1500 feet wide hosting some 200-500 million tons.

The funds requested are:

1) Assessment by Drilling

(829 Claims, including Rawhide) - $ 82,900

2) Overrun of EA-0010-17 - 27,000
3) Supervision & Contingencies - 8,600
~$1H185560

/9,070

If you approve of the above expenditure, please request a supplemental
appropriation.
LI Azzzfﬁzlzzf
J. D. Sell '
JDS/cg —
Attachments

cc: WLKurtz, RBCrist, JRStringham;\AJRobles (form only)



FORM 302-MB (9/79) : New York NO. ...

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION

Originating Office . . SWED, Tucson, AZ . ...

.. January &, 1983

Application is hereby made for supplemental Appropriation to cover cost, in excess of original estimate, of work
authorized by New York. ‘

EA-0010-00 thru

EA-0017% S ri East, Pinal Co., AZ
No. . .EAZNYI 7%, .S uperior tast, rinal Lo., 3 LyR, o0
Present total Estimated Cost (Ferm-302-MA-attached} $ 376415500
A Amount previously authorized (date ................ ) $ 3,523,000
%* #0010-07 and -09 are J.l.Ranch purchase ($520,000) : /1. =0
Balance for which Authorization is now requested A $...7° R

ADDITIONAL WORK CONTEMPLATED:

Fulfill assessment work requirements, including Rawhide claims, by starting
a new hole which will be completed at a later date. Overrun from previous
drilling of $27,000, and supervision.

EXPLANATION OF INCREASED COST:

Drilling to better define the previously drilled intercepts of bornite-
chalcocite mineralization is justified.

“Approvedby ... CORRGLLES
Account
Chargeableto .. ... ... Approvedby . ...
TOBE FILLED INBY CONTROLLER VICE PRESIDENT
.Approved by Advisory Committee Approved by Board of Directors
............................................. 19..... e 190

, SECRETARY
PRINTED INU.S.A.
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Southwestern Explokation Division

February 10, 1984

Mr. R. L. Brown :
Vice President of Exploration
New York Office

Supplemental Exploration
 Appropriation Request
Superior East Project (EA-0010)
Pinal County, AZ-

Attached is the location map and the 'Form 302-MB requesting:.a Supple-—
mental Appropriation at Superior East to perform the 1984 annual assessment
work. A minor amount, applicable to the assessment expenditures, has been
spent and applled since September l 1983. ‘ e

Drill hole A-15 has been drilled to 2029 feet and NX rods installed for
casing. Hole A-15 is presently 1n.Tertlary volcanics and will remain in
 them for several hundred feet before cutting the Whitetail Conglomerate.

The top of mineralized bedrock is expected between 3800 and 3900 feet and
the basal part at between 4500 and 4600 feet of depth. To'complete the:
hole to the latter depth would increase the cost some $40,000 over that
which is requested below. -The funds requested are:

1)  Assessment by drilling

(829 elaims, including Rawhide) \ $79,500
2) Supervision,,building fental, and
contingencies. - o 10,500
$90,000: -

~If you approve of the above expendltures, please request a Supplemental
Appropriation.

-

O prcen S ALL
““James D. Sell
JDS/cg o . -
~ Attachments : |
ees WLKurt 7

‘JRStringham
. AJRobles  (Form only)



FORM 302-MB. (9/79) ‘ L : ' New York No: ... : s /e =19

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION-

........ February 10 . 1984 -~ = Originating Ofﬁce.;..SW.ED.T. TucsonAZ
Application is hereby made for supplemental Appropriation 1o cover cost, in excess of original estimate, of workf
authorized by New York. ~

, EA-0010~00 through
No. . EA-0010-18%, SUPERIOR EAST PROJECT, Plnal Co., AZ

Present total Estimated Cost (Form 302-MA attached) s 3. .7,32. 000

Amount preViously authorized (date..6./.7.Q.-.1./.8.3....‘.)“ ’ , v : : 3 3,642,000

* #0010-07 ‘& ~09 are J.I.Ranch purchase ($520,000) v
Balance for'which Authorization is:now requested - , - SR : $.. 2 S

ADDITIONAL WORK CONTEMPLATED:

Fulfillment of assessment work requirements, including Rawhide claims, by
reentering last year's hole, drilling and supervision.

EXPLANATION OF INCREASED COST:

_ Drilling to better deflne the previously drllled 1ntercepts of bornite-
chalcocite mlnerallzatlon is justified.

Reviewed by .. ... (/'Z/% M ................. Recommended by (/7/5//‘&’ /8 - w .......
: “

, ACCT. MGé OR CHIEF ACCN'T. / James D. Sell E SUPERVISOR
’ Approvedby ............. R PP '
Account’ v . Sl :
Chargeableto . ... . e i s e Approved by ............ P e e e
TOBE FILLED IN BY CONTROLLER . VICE PRES!DENT
: ~‘Approved by Advisory Committee o ) Approved by Board of Directors:
@Z% SZXY i 9. ... D T e T 19.....

SECRETARY
- PRINTEDIN U.S:A, :



EXPLANATION
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New York, MaykZl, 1985

MEMORANDUM TO: Advisory Committee

Supplemental»ExpldratiOn Authorization
Superior East‘Project, Arizona -

L7

The Superior East Project covers -a porphyry copper prospect

- with estimated reserves of 240 million tons grading .74% copper

with an internal zone of 54 million tons grading .95% copper.
The claim block overlying this mineralization has been reduced
to 143 claims which require assessment work for the '1984-85
assessment year. Tucson Office geologists recommend that this
work be performed by building a road to a new drill site at a

total cost of $17,700.

During 1984 an overrun was incurred while completing a

hole containing good copper mineralization which extended to

greater depths than anticipated when the hole was planned.
Had the hole not been completed it might have caved and been’
lost. ' » ' : : _ .

Advisory Committee approval to'spend $55,000 at the -
Superior East Project, Arizona, is requested. R

'R. L. Brown

ASARCO Incorporated

MAY 2 8 1085

SW Exploration
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m Southwestern Exploration Division :

‘May 14, 1985

Mr. R. L. Brown
Vice President of Exploration
New York Office '

Supplemental Exploration
Appropriation Request

Superior East Project (EA-0010)
Pinal County, AZ

Attached is the location map and the Form 302 requesting a Supplemental
Appropriation at Superior East to perform the 1985 annual assessment
work. .

The work will be constructing a new road.and drill site for the proposed
hole A-16 as shown on the attached map. Also attached is a copy of the
Forest Service approval letter.

The reduced claim block includes 123 claims held under long-term option
with Continental Materials Corporation and 20 Asarco claims, all unpatented.
The option includes holding the claims in force and a $50,000 per year work
commitment with a carried forward clause. Asarco's carried forward

interest extends beyond this century.

Nine holes, holes A-2W and A-8 through A-15, have been completed in the
porphyry copper area. These holes aggregate 42,281 feet of rotary and
core drilling. The probable tonnage and grade indicated by these holes is
243 million tons at 0.74% copper. The higher grade portion of this
tonnage is 54 million tons of 0.95% copper.

The funds requested are:

1. Assessment by road-site work

(143 claims, reduced block) ' $14,300
2. Supervision, building renfal,
utilities, and contingencies v 3,400
3. Overrun of‘completing hole A-15
: through the mineralized zone 37,300
$55,000

If you approve of the above expenditure, please request a Supplemental
Appropriation.. '

(i:2¢;¢izd et

JDS :mek : 7= James D. Sell
Atts. : -

. Kurtz
R. "Stringham

cc: L
J. Robles (Form only)

W.
J.
A.




- A X /O 0
FORM 302-MB (9/79) S : New York No. f/} ....... / .. .2

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION

o ey .1.1*.’. ...... 19. 85 .Originating Office ... .. SWED - .T.U.C.?o.n.’. AL,

Application is hereby made for supplemental Appropriation to cover cost, in excess of orlgmal estimate, of work
authonzed by New York.

EA-0010-00 through
EA-0010-19%, Superior East Project, Pinal County, Arizona

No. ... s

Present total Estimated Cost $ 3 787 ,000

Amount previously authorized (date 6/70 -2/84 J) $3,732,000
< #0010-07 & -09 are J1 Ranch purchase ($520,000) :

Balance for which Authorization is now requested $...22,000

 ADDITIONAL WORK CONTEMPLATED:

Fulfillment of assessment work requirementé on reduced number of claims (143),
core storage facility rental, utilities, and to cover the overrun of $37,300.

 The assessment work will be by construction of a road and drill site for
. proposed hole A-16, :

EXPLANATION OF INCREASED COST:

Override costs were accumulated during completion of drilling hole:A-15
through the mineral zone.

................................

James D. Selt - SUPERVISOR

Revnewed by ... Q ....... ”(’é/ ................ Recommended by

Approvedby ................. .""""'"""chFidLLéFi
Account , :
Chargeableto .......... e e e Approved by ...
) . TOBE FILLED INBY CONTROLLER : . VICE PRESIDENT
.t\pproved by Advisory Committee . ' Approved by Board of Directors

, R R R TP e
v B s .
PRINTED INU.S.A. 240
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EXPLANATION

POST-MINERAL ROCK UNIT
Td-Dacite
Tev-Early Volcanics
Tw=Whitetail

RE-MINERA CK TYPE
Lbx-Breccia
Lbfp-Loramide Biotite
Feldspor Porphyry
Lgm-Quartz Monzonite

Lgr-Gronite
p€sc-Schist

4

BASE FROM U.5.6.5. SUPERIOR ARIZ. 7.5'QUAD.
N

A-8
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3879-646-1.57

ASARCO Hole 8 Designation

Total Depth-ﬂoc: Type
Depth-Length-% DRILLING PROGRESS MAP

For The Quarter, 1985

SUPERIOR EAST PROJECT
PINAL COUNTY,ARIZONA
SCALE :1"=500'
June 1977

Proposed Drill Site
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United States Forest Globe ~ Rt. 1, Box 33

?/ Department of Service Ranger District Globe, AZ 85501
¥~ Agriculture

Reply to: 2810 Mining Claims
‘Margaret, et al,
pate: Eebruary 27, 1984

American Smelting & Refining Co. J. i e
ATTN: Mr. J. R. Stringham :
P. 0. Box 5747 MAR -4 1985

Tucson, AZ 85703

Dear Mr. Stringham:

Thanks for your February 12, 1985, notice of intent to resume exploration
under the operating plan dated January 23, 1980. We visited the site

on February 19, 1985, and see no reason for you to not go ahead as you
planned. Please notify us as you complete operations or for any extended
period when no exploration is going on.

As you complete the work, please rip and seed the drill site and access
road. This would also be a good time to rip and seed the drill site
located near the beginning of the access road. Close the new road with
an earth mound or boulders to keep traffic off your revegetation work.

We recommend raking in a mixture of % 1b. Lehman lovegrass, 1 lb. weeping
lovegrass, and 3 1lbs. of yellow sweetclover per acre right as the earth-
work is completed. '

It is difficult to tell which amendments in your file are still éctive.
Also, with current policy and regulation, your road right-of-way permit

should be canceled and your claim roads permitted on the operating plan(s). f
We would like to have you help in gifting through our files for the ‘ 5
parts that are still active ahd/or have reclamation work still pending., 'l
To facilitate this, would you please prepare a map of all of. your roads {ﬁ (
and disturbed areas. Use codes that would show the needed or used roads hﬂ
and areas, unused roads and areas, unusedvthat are planned or scheduled k‘ ﬂ ‘U\
for use in the future, and any other pertinate information. 0&0{7
‘ ‘ ‘{ 9
We look forward to meeting with you sometime when you are in the area. UDP} A
Please call Wayne Brasher at (602) 425-7189 to arrange the meeting time f}
“and place.

Siﬁcerely,

| h ASARCO Incorperated

a/w?w,wéw | 4 -
j i

LARRY P.“WIDNER ’ AR 4

District Ranger .
SW Exploration

e d ‘ FS-6200-11b (7/81)




( ¥ York Office ‘
Otfice of the Secretary \LL&.S‘

May 30, 1985

Mr. R. L. Brown, Jr.:
The following appropriations were approved at the Advisory

Committee meeting held May 22, 1985:

Exploration Approp;iatioq'#0315—03

Montana
Heddleston Project

Spokane Office géologists recommend that the Company spend
$32,000 to cover assessment work at the Heddleston - Mike Horse
property. This expenditure would cover the cost of testing a

.lead-silver rich gossan, which has not been explored to date,

and which is located near the old Mike Horse vein. Other
expenditures include property tax payments, inspection of the
Mike Horse tailings dam and administration. o

Advisory Commitee approval of a $32,000 expenditure at the
Heddleston Project is requested.

There was approved a supplemental exploration approriation
of $32,000 to cover assessment work, property tax payments,
inspection and administration at the Heddleston Project,
Montana. '

Exploration Appropriation #0010-20
Arizona ‘

Superior East Project

The Superior East Project covers a porphyry copper
prospect with estimated reserves of 240 million tons grading
.74% copper with an internal zone of 54 million tons grading
.95% copper. The claim block overlying this mineralization has
been reduced to 143 claims which require assessment work for
the 1984-85 assessment year. Tucson Office geologists

" recommend that this work be performed by building a road to a

new drill site at a total cost of $17,700,

During 1984, an overrun was incurred while completing a
hole containing good copper mineralization which extended to
greater depths than anticipated when the hole was planned. Had
the hole not been.completed it might have caved and been lost.

Advisory Committee approval of a $55,000 expenditure at the
Superior East Project is requested to cover the overrun and
1984-85 assessment drilling. .

i o e s i i e AT AT
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There was approved a supplemental éxploration
appropriation of $55,000 for assessment drilling and related
road construction at the Superior East Project, Arizona. ‘

Exploration Approprlatlon #0385 -00
New Mexico
01ld Hadley Project

- Asarco controls 54 unpatented lode c1a1ms in the

.Old Hadley District of southwestern New Mexico which require
1984-85 assessment work to be kept valid. Prior production

from the area was about 200,000 tons averaging 10% lead, 2%

zinc, and 10-15% oz.Ag from veins in andesite. :

Geologlc mapplng indicates the potentlal for 3 separate
types of ore: (1) veins similar to those prev1ously mined; (2)
bulk tonnage in stockwork adjacent to the veins, and (3)
massive sulfide replacement in underlying carbonate rocks. A
single 500 ft. rotary or air-hammer hole is proposed to test
the possibility for the 3 types of mineralization in an area of
numerous small fissure veins. Estimated cost of this hole is
$7,000 which will fullfill assessment work requirements.

Advisory Committee approval of a . $7,000 expenditure at the
0l1d Hadley Pro;ect is requested. :

There was approved an exploration approprlatlon of $7,000
for assessment drilling at the 0ld Hadley Project, New Mexico.

;o v . o |
. 2 .
Ckzbﬂ&m/ d? dﬂ*dfbéf/
Carmen D. Gonzalez
Assistant Secretary

Enc.
CDG:cf

cc: R. J. O'Keefe (w/enc.)
S. P. McCandless (w/éenc.)

cc: A. J. Robles (9/27/85)

L AR L e <1 s e



Jps

R. L.Brown

Vice President

July 10, 1986

.Mr. R. L. Hoyle : o
Accounting Manager o _ '
Tutson Office I . , 42 g/ é?a//

Dear Mr. Hoyle:

Enclosed are copies of the 302 forms concerning the Superior East P[’O]ect
the Thunder Mtn. Project and the Ventura Project.

Please note that these forms have been processed by the controller and
that the approval of the Advisory Commlttee on June 26, 1986 is indicated.

Yours very truly,

A
1
1 i‘.:‘ff ari—

R. L. Brown
RLB/med
Encl.
ce: JDSell - w/encl. and copy of ‘minute

RJO'Keefe/EJFranko - w/encl.

ASARGO \ncorpoxated

! 4 1386

g Exploration

ASARCO Oil and Gas Company, Inc. 180 Maiden Lane New York, N.Y. 10038
‘ (212) 510-2000 Telex: 125991 _



New York, May 19, 1986

TO: The Advisory Committee

Superior East Project,
~Arizona

In 1971 Asarco acquired ground by staking and joint
venture covering a deep sulfide reserve of 240 million tons
averaging 0.74% Cu, including 54 million tons averaging 0.95%
Cu and a separate immense zone of 0.6 - 0.7% native copper
mineralization of unknown size.

Advisory Committee approval is. requested for an expendi-
ture of $25,000 to cover current assessment work obligations
which will be completed by geologic mapping and mineralogical

studies.
/> /z@éu @zﬂ
F. T. Graybeal
FTG:mr
Att.

723 CHes

/53 <l [wﬂ?f’ffﬂw*-

foets %) 2Ze 2 ¢ , |
KO # ) flee 2T & ctanels, - o

1)
A\

/@tg /B, e, Y, IS, sy, 28T

1\
i\SA\’\CO \ncmpome
LA A, 080

yplof ation

A\
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. "FORM 302-MB (9/79) . : . New York No. . (9 6‘/ ‘9 . "4/ ..

‘ ) ' APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION
.May 19, 1986.. ' - Originating Office.. .. TuCGsQN. .............. P
Application is hereby made for supplemental Appropriation to cover cost, in excess of original estimate, of work
authorized by New York. . _
No. .0010 .. ... Superior East, Arizona
Present total Estimated Cost (Form 302-MA attached) $3,733,835
Amount previously authorized (date .5/.22/85.....) , $3,708,835

Balance for which Authorizatibn is now requested $..... 25..000

ADDITIONAL WORK CONTEMPLATED:

Geologic mapping and mineralogical work

ASARCO incorparawy

EXPLANATION OF INCREASED COST: JUL 1 4 1988

Sw i
1985 - 1986 assessment work Exploration

Reviewed by ... . e Recommendedby ....J...0...8ell .. ............. .

ACC'T. MGR. OR CHIEF ACCNT.

R.J, O'KFEFE

Approvedby ... ... f@’NéédL.L s _—
Account ERPLONITIT prpel Af ( /%lﬁ(
Approved by ... : f LWL U

Chargeableto ......... e e e e e A A
. TOBEFILLED INBY CONTROLLER

e
i

Approved by Advisory Committee Approved by Board of Directors

. ....................... JUN.28.8888 ... U 1 I 19.....

SECRETAAY
PRINTEDINU S.A.



mo Southwestern Exploration Division

June 10, 1987

R.L. Brown
Vice President of Exploration
New York Office

Supplemental Exploration
Appropriation Request

Superior East Project (EA-~0010)
~Pinal County, Arizona

A Supplemental Exploration Appropriation is requested for the Superior
East Project to perform the 1987 annual assessment work on 146 unpatented
mining claims. To facilitate this request, five copies of Form 302,

an index map, and a drill hole location map are attached.

The assessment work will be done by collaring and drilling hole A-16 to
a depth that satisfies assessment work expenditure requirements. The
hole will be left in such a condition that it can be deepened in the
future.

The 146 unpatented mining claims, which include 123 claims optioned from
Continental Materials Corporation, cover a porphyry copper deposit with
probable geologic reserves of 243 million tons at 0.74% copper. To date
nine holes, A-2W and A-8 through A-15, have been drilled in and about
this reserve. The total footage drilled is 42,281'.

The funds requested are:

Drilling costs $14,000
Other Costs. 1,000
Total Costs ' $15,000

If you approve of the above expenditure, please request a Supplemental
Exploration Appropriation.

HGK:mek Henry G. Kreis

L. Kurtz

.D. Sell

D. Gay

J. Robles (form only)




FORM 302-MB (9/79)

New York No £A-0010 - 22

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION

Tucso

Originating Office ... AUCBOR .. o

Application is hereby made for supplemental Apprbpriation to cover cost, in excess of original estimate, of work

authorized by New York.

Balance for which Authorization is now reqUested

ADDITIONAL WORK CONTEMPLATED:

............

Rotary dtrill the upper portion of prbposed

drill hole A-16

EXPLANATION OF INCREASED COST:

1986 ~ 1987 assessment work on unpatented mining claims.

-7 ,
Reviewed by ... gf”/ /Zﬁ % ....... [

ACC'T.MGR. OR CHIEF ACCN'T.

Approvedby .............. .. ... ... e e

Account :
Chargeableto ...... ... it

TOBE FILLED INBY CONTROLLER

CApprovedby L e

.Approved by Advisory Committee

PRINTED INU.S.A:

Approved by Board of Directors

...................................................
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EXPLANATION
POST-MINERAL ROCK UNIT

Td-Dacite
Tev-Early Voicanics
Tw~ Whitetail

E~MINERAL ROCK TYPE

Lbx-Breccia
Lbfp=_aramide Biotite
Feidspar Porphyry
Lgm-Quartz Monzonite
Lgr-Granite
pCsc~Schist

A-8
O]

4907’ T.0. p€sc
3879-646-1.57

ASARCOQO Hole 8 Designation

Total Depth-Rock Type
Depth-Length=% Cu

Proposed Drili Site

BASE FROM US G S. SUPERIOR ARIZ. 7.5'CUAD.

|
|
|

SUPERIOR EAST PROJECT
PINAL COUNTY, ARIZONA
SCALE :1"=500.
J.D.Sell June 1977
HGK G—ti-87. MyK -304)
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Exploration Department - September 15, 1987

Frederick T. Graybeal
Chief Geologist

Mr. W. L. Schoonmaker
Accounting Manager

. Wallace Office

Thunder Mtn. Project
Superior East Project
Arizona

Dear Mr. Schoonmaker:

Attached please find supplemental exploration approepri-
ation forms for the above-mentioned projects which described
expenditures which have been approved by Mr. T. C. Osbeorne.

Very truly yours,

3T Mohead

F. T. Graybeal

FTG:mr
Att.

cc: E. J. Franko (w/att.)
J. D. Sell (w/att.)

cc: C.L. Snow - Tucson Accounting

9/18/87

ASARCO Incorporated
SEF 1 8 1587

SW-Exploration

ASARCO Incbrporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000 _
Telex:ITT 420585 RCA 232378 WUI 62522 Cables: MINEDEPART Telegrams: WU 125991
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New York No. ev/o ~22

FORM 302-MB (8/79)

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION

vevio June 11, 00 19.87. Originating Office ... . .. Tueson L

Application is hereby made for supplemental Appropriation to cover cost, in excess of original estimate, of work
authorized by New York.

Balance for which Authorization is now requested

ADDITIONAL WORK CONTEMPLATED:

Rotary drill the upper portion of proposed
drill hole A-16 ’

EXPLANATION OF INCREASED COST:

1986 - 1987 assessment work on unpatented mining claims.

Prepared by: ... 4N et ieeeenss

H.G. Kreis
Reviewedby . .... &/ / Z/—% ................. Recommended by § A M

Approvedby . ...

Account

Chargeableto ... i el
TOBE FILLED INBY CONTROLLER

‘p‘proved by Advisory Committee

PRINTED INU.S.A. .°
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EXPLANATION
POST-MINERAL ROCK UNIT

Td-Dacite
Tev-Eorly Volconics
Tw~Whitetail

‘RE—MINERAL ROCK TYPE

Lbx-Breccio
Lbfp~Loramide Biotite
Feldspor Porphyry
Lgm-Quartz Monzonite
Lgr-Granite
pCsc-Schist

A-8
o

4907' T.0. pCse
3879-646-1.57

ASARCO Hole & Designation

Total Depth -Rock Type
Depth-Length~% Cu

Proposed Drill Site

|
i

SUPERIOR EAST PRQJECT
PINAL COUNTY,ARIZONA
SCALE :1"=500'
) dune 1977
HGK oG-f1-87 MUK ~3041

J.D.Sett



DY
m Southwestern Exploration Division J D

April 25, 1988

R.L. Brown
Vice President of Exploration
New York Office

Supplemental Exploration

Appropriation Request
Superior East Project (EA-0010)
Pinal County, Arizona

A Supplemental Exploration Appropriation is requested for the Superior
East Project to perform the 1988 annual assessment work on 146 unpatented
mining claims.

The assessment work will be done by diamond drilling starting at a depth
of 1020 feet in a cased rotary hole completed last year. The hole A-16
will be left for reentry in the future.

The 146 unpatented claims cover a porphyry copper deposit with probable
geologic reserves of 243 million tons of 0.74% copper. Hole A-16, when
completed, will confirm the thickness/grade in this sector of the deposit.

The funds requested are:

Drilling costs $15,000
Road cleanup 1,000
Previous Overrun 16,000
Storage rental 2,500
Total $34,500

Five copies of Form 302-MB are attached with index and drill location maps.

If you approve of the above expenditures, please request a Supplemental
Exploration Appropriation for the Superior East Project.

JDS:mek
Atts. -7

James D. Sell

cc: W.L. Kurtz
W.D. Gay
C.L. Snow (w/Form 302-MB)



FORM 302-MB (9/79) New York NO. ...................

Originating Office . ... 1U€son, SWED ... |

Application is hereby made for supplemental Appropnatlon to cover cost, in excess of original estimate, of work
authorized by New York.

No. EA 0010 Superuor East, Arizona

Present total Estimated Cost (RQ(WBDZWXW&NX ' $ 3 261 500
3,827,000 -

Amount previously authorized (date . 6/11/87 ... ... ) EA-0010-22 § oo

4,500

Balance for which Authorization is now requested $... 3 : 5 T

ADDITIONAL WORK CONTEMPLATED:

Reenter cased rotary hole #A-16 and diamond drill for yearly
assessment work on 146 unpatented claims.

EXPLANATION OF INCREASED COST:

1987-1988 Assessment work on unpatented mining claims.
- Clearing of previous years overruns.

_—

. ( ) -

Reviewedby ....... - R 74“,” ....... Recommended by ... %7 L5 7 /'-/ /"'L* ..........
° ACC'T.MGR.QORCHIEF ACCN'T. SUPERVISOR

James D. Sell
Approvedby ... . CoRtRGLLER
- Account
Chargeable to

....................................... Approved by

TOBEFILLED INBY CONTROLLER

‘ Approved by Advisory Committee Approved by Board of Directors

SECRETARY
PRINTED INU.S.A.
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EXPLANATION
POST-MINERAL ROCK UNIT

Td-Dacite
Tev-Eorly Volcanics
Tw=Whitetail

PRE-MINERAL ROCK TYPE
. Lbx-Breccio
Lbfp-Laramide Biotite
Feldspar Porphyry
Lgm-Quartz Monzonite
Lgr-Granite
pCsc-Schist

A-8
©)

4297' TD. ﬁle
3879-646-1.57

&

ASARCO Hole 8 Designation

Total Depth -Rock Type
Depth-Length-% Cu

Proposed Drill Site
Drill Site

BASE FROW USG.S SUPERIOR ARIZ 7.5'QuAD.
N

DRILLING PROGRESS MAP

SUPERIOR EAST PROJECT
PINAL COUNTY,ARIZONA
SCALE :1"=500'

JD Sell




ASARCO

Exploration Department

R.L.Brown
Vice President

June 17, 1988

Mr. J. D. Sell
Tucson Office

Superior East Project
Arizona

Dear Mr. Sell:

I attach hereto a copy of Form 302-MB for the Superior
East Project. Please note that this form has been
processed by the Controllers Department and that the
approval by Mr. T. C. Osborne is indicated.

Yours very truly,

R. L. Brown

RILB:mc
Att.

cc: E. J. Franko (w/att.)
W. L. Schoonmaker (w/att.)

ASARCO Incurporawe
cc: C.L. Snow (w/att. 6/24/88) JUNZ 3 1985

SW Exploration

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000
Telex:ITT 420585 RCA 232378 WUI 62522 Cables: MINEDEPART Telegrams: WU 1-25991

dp.st
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““ FORM302-MB (979) New York No. OQL0 —a D,

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION

April 25 19 88 Originating Office Tucson, SWED

" Application is hereby made for supplemental Appropriation to cover cost, in excess of original estimate, of work
authorized by New York.

No. .. EA 0010 Superior East, Arizona

Present total Estimated Cost (RExX BRZMMSGECKEEX $ 3,861,500
Amount previously authorized (date . 6/11/87 ... ... ) EA-0010-22 $3 ’827’000
Balance for which Authorization is now requested $... 3’*'500

ADDITIONAL WORK CONTEMPLATED:

Reenter cased rotary hole #A-16 and diamond drill for yearly
assessment work on 146 unpatented claims.

EXPLANATION OF INCREASED COST:

1987-1988 Assessment work on unpatented mining claims.
Clearing of previous years overruns.

ACC'T MGR. OR GHIEF A

("0 ~
Reviewedby ....... - /\f %v’ . Recommended by 1z od

Approvedby ......... R : J' . O ' K E E Fi ...... -
A \ CONTR —
ccoun
Chargeableto ...." V™' NOATINN EXYPENSE. . |/ | Approved by .. ﬁ' S 4
TO BE FILLED INBY CONTROLLE
.Approved by Advisory Committee Approved by Board of Directors
.................................................................................... 19.....
T CiAETARY

PRINTED INU S A ' S
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EXPLANATION
POST-MINERAL ‘ROCK UNIT

Td-Dacite
Tev-Early Volcanics
Tw-Whitetail

PRE-MINERAL ROCK TYPE

Lbx-Breccia
Lbfp-Laramide Biotite
Feldspar Porphyry
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ASARCO Hale 8 Designatian

Total Depth -Rock Type
Depth-Length-~% Cu

Proposed Drill Site

Drill Site

BASE FROM U.SG6.S. SUPERIOR ARIZ. 7.5 QUAD.
N

DRILLING PROGRESS MAP

SUPERIOR EAST PROJECT
PINAL COUNTY,ARIZONA
SCALE :1"=500'

J.D.Sell
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W Southwestern Exploration Division

July 10, 1989

R.L. Brown
New York Office

Supplemental Exploration

Appropriation
Superior East Project
Pinal County, AZ

Attached is the SEA Form 302-MB for the appropriation to reenter hole
A-16, which is presently in dacite at a depth of 1380 feet.

Drilling will start in mid-August and continue into September to
accomplish the assessment work on 146 unpatented mining claims in
back-to-back assessment.

Hole A-16 will add to the mineral reserve in this deeply buried, high-
grade, porphyry copper system.

j;;2£?9zca A€7<<Z;J€Z’
JDS:mek .~ James D. Sell

Att.

cc: W.L. Kurtz
W.D. Gay
C.L. Snow

Jbs



T oam
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FORM 302-MB (9/79) New York No

........ July 10, ... 1989, Originating Office . .....SWED, Tucson . . . .

Application is hereby made for supplemental Appropriation to cover cost, in excess of original estimate, of work
authorized by New York.

.............................

Present total Estimated Cost (R6XNXI04NIMXXHIOHEEN ' $3,911,500.
Amount previously authorized (date . .4/25/88. .. ... ) EA-0010-23 $3,861,500
Balance for which Authorization is now requested _ $...50,000

ADDITIONAL WORK CONTEMPLATED:

‘Reenter cased rotary hole A-16 and diamond drill for
the yearly assessment work on.146 unpatented claims
in back-to-back assessment year work requirements.

EXPLANATION OF INCREASED COST:

1988-1989 and 1989-1990 Assessment work on unpatented mining claims.

I)
/ 8y AR AN A%
Reviewed by 7. 272/ /7" ety Recommended by . L./£&2ted [ e .
ACC'T. MGR. OR CHIEF ACCN'T. SUPERVISOR
James D. Sell
Approvedby ................ 0. . CONROLLER
Account
Chargeableto ............. ... o i, Approvedby ...
TO BE FILLED INBY CONTROLLER VICE PRESIDENT
"\pproved by Advisory Committee Approved by Board of Directors
............................................. 19..... P [
R L TP R LR R P PP

PRINTED INU.S.A.
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ASARCO

Exploration Department

Frederick T. Graybeal July 27, 1989
Chief Geologist

Mr. J‘ D. Sell
Tucson Office

Superior East Project
Arizona

Dear Mr. Sell:

I attach hereto a copy of Form 302-MB and the request
for the above-captioned project. Please note that this
form has been processed by the Controllers Department and
by Mr. T. C. Osborne .

Very truly yours,
A
. T. Graybeal

FTG:mc
Att.

cc: E. J. Franko (w/att.)

W. L. Rurtz (w/att.)
W. L. Schoonmaker (w/att.)

cc: C.L. Snow (7/31/89)
ASARCO Incorporates

UL 31 1989

SW Exploration

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000
Telex:ITT 420585 RCA 232378 WUI 62522 Cables: MINEDEPART Telegrams: WU 1-25991

JbS
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New York, N.Y., July 13, 1989

To: T. C. Osborne

Superior East is a porphy copper project covering two
zones of mineralization. One s a somewhat typical zone of
sulfides which drilling indicates might contain 250 million
tons averaging 0.74% Cu including a core of 50 million tons
averaging 0.95% Cu. The second \s a large zone of native
copper mineralization which might\ vary from 500 million to
2 billion tons averaging 0.6% Cu. \ These zones are
3,500-5,500 ft. deep, but their lakge size justifies
retention of a small claim group.

Tucson Office recommends deepeniny an existing drill
hole to cover two years of assessment york. If you agree,
please initial and return the Attached \SEA Form requesting
an authorization of $50,000 for this woxXk.

A M

F. T. Graybeal

FTG:mc
Att.

RocclVED

Juil 26 1983

Furees Ry AL 4 .‘)#'
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.~ FORM302-MB (9175) New York No. Q@ 1O ~RM.

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION

Originating Office . . . . . . SWED, Tucson

Application is hereby made for supplemental Appropriation to cover cost, in excess of original estimate, of work
authorized by New York.

Present total Estimated Cost (FORB02X N XKA06HX $3,911,500.
Amount previously authorized (date . .4/25/88. .. ... ) EA-0010-23 $3,861,500
Balance for which Authorization is now requested $...50,000

ADDITIONAL WORK CONTEMPLATED:

Reenter cased rotary hole A-16 and diamond drill for
the yearly assessment work on 146 unpatented claims
in back-to-back assessment year work requirements.

EXPLANATION OF INCREASED COST:

1988-1989 and 1989-1990 Assessment work on unpatented mining claims.

-

Reviewed by 7. 27/ /7. A Recommended by ,;L/,.//Z//L(.,t /A,'/“A,L,/

.~ James D. Sell

SUPERVISOR

Approvedby ... LY. g

Account
Chargeabie to . .

SECRETARY
PRINTED INU.S.A.



DS

Western USA
May 7, 1990

R.L. Brown
New York Office

Supplemental AR
Superior East Project
Arizona

The Superior East porphyry copper project located between Superior
and Miami, Arizona, was started in the 1970's to explore for porphyry
copper beneath post-mineral dacite. A deposit was discovered albeit
at much greater depth than hypothesized. The original huge claim
position has been cut back to 146 claims, and for the past several
years project work has been limited to assessment by starting and
deepening a single drill hole.

Mr. Sell now recommends completing this drill hole, which should

place a greater confidence on the indicated resource of 250 million
tons averaging 0.74% copper, at a cost of $96,000.

yfy%”?/ma

WLK:mek W.L. Kurtz
Enc.: J.D. Sell's SEA
w/attachments.

cc: J.D. Sell



d)s

Southwestern Exploration Division

May 7, 1990

W.L. Kurtz

Authorization Request
Superior East Project
Pinal County, Arizona

The Superior East Project, in central Arizona, is covered by 146
unpatented mining claims.

This porphyry copper project presently has completed five drill holes
within a sulfide zone where the drilling has indicated in excess of
250 million tons averaging 0.74% copper, including a core area of

50 million tons averaging 0.95% copper. Several holes of lesser
mineralization are within the mineralized halo of this deposit.

The hole, A-16, to be completed in this year's request, was started
several years ago. A-16 is presently at a depth of 2446 feet in
Whitetail Conglomerate in the southeast portion of the mineralized
zone.

The Supplemental Exploration Appropriation requests $96,000 to reenter
drill hole A-16 and complete the hole to the final depth of 5400 feet.
This drilling will intercept a column of mineralization of plus 500 feet
in thickness with an expected assay of plus 1% copper.

| submit for approval Form 302-MB, a location map, a land status map,
an assay-model map, and a cross-section showing the projected position
of the drill hole A-16 intercept.

JDS :mek James D. Sell
Atts.

cc: C.L. Snow
R.L. Brown



* FORM 302-MB (9/79) New York NO. ... ...

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION

May. .7 1930, ] Originating Office SWED, Tucson

Application is hereby made for supplemental Appropriation to cover cost, in excess of original estimate, of work
authorized by New York.

Present total Estimated Cost (Form 302-MA attached) $ l.*.’ 007,200 .
Amount previously authorized (date .. 7/10/89 .. ... y EA-0010-24 $3,911.50Q.
Balance for which Authorization is now requested $...96,000.

ADDITIONAL WORK CONTEMPLATED:

Reenter and complete cased rotary hole A-16
to a final depth of 5400 feet.

EXPLANATION OF INCREASED COST:

Continued evaluation of significant
copper mineralization. '

. , /_/ , N
Reviewed by ..... C’ . % LT Recommended by / /Z///(_,éd A/, - é%

..........................................................

- ACC'T. MGR. OR CHIEF ACCN'T. James D. se]] SUPERVISOR
Approved by LR LR R LR PR
Account
Chargeableto ........ ... ... o . Approvedby ........ .
TOBE FILLED INBY CONTROLLER VICE PRESIDENT
‘proved by Advisory Committee Approved by Board of Directors
............................................. 19..... e e e 10
R LT TR R LR PRRPERPORE

PRINTED INU.S.A.
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ASARCO

Exploration Department

Frederick T. Graybeal
Chief Geologist Y ' May 30, 1990 ASARCO Incorporateg

N 4 1999

SW Exploration
Mr. J. D. Sell

Tucson Office

Superior East Project
Arizona

Dear Mr. Sell:

I attach hereto a copy of Form 302-MB and the request
for the above-captioned project. Please note that this
form has been processed by the Controllers Department and
by Messrs. R. de J. Osborne and T. C. Osborne.

Very truly yours,

4N
F. T. Graybeal

FTG:mc
Att.

cc: E. J. Franko (w/att.)
W. L. Schoonmaker (w/att.)
C. L. Snow (w/att.)

ASARCO Incorporated 180 Maiden Lane New York, NYY. 10038 (212) 510-2000
Telex:RCA 232378 Cable: MINEDEPART Fax: (212) 510-1978



New York, May 15, 1990

MEMORANDUM FOR: T. C, Osborne

sty e bl

Superior East Project
Arizona

d feet each year in order to
cover the annual ($15,000  assessment work requirement.

Drilling problems in this hole are developing and we
now recommend that the hole be completed to its final depth
in the mineralized zone when it is next entered, hopefully
during the late summer, in order to perform back-to-back
assessment work. . _

The cost of completing the hole is $96,000;/and
authority to spend this money is requested.

£ i
L. |
P
R. L. Brown

RLB:mC
Att.

¢ ol
[ N
g

AU LEPT,



FORM 302-MB (9/79) New York No. 00/)0 "&5.

...................

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION

May 7, 1990, Originating Office SWED, Tucson

...................................................................

Application is hereby made for supplemental Appropriation to cover cost, in excess of original estimate, of work
authorized by New York.

Present total Estimated Cost (Form 302-MA attached) $ 4,007,500
Amount previously authorized (date .. 7/.10/83 .. ... ) EA-0010-24 $3,91.1.50Q.
Balance for which Authorization is now requested $...96,000.

ADDITIONAL WORK CONTEMPLATED:

Reenter and complete cased rotary hole A-16
to a final depth of 5400 feet.

EXPLANATION OF INCREASED COST:

Continued evaluation of significant
copper mineralization. '

e Ay %
Reviewed by C % et Recommended by /Pl es A) a/

> " ACCT.MGR.ORCHIEF ACCN'T. J ames D Se 'l 'l SUPERVISOR

Approvedby ......... l ! " .. o . KE E 'F'E%&iéouén'
Account  EXPLORATION EXPENSE romrovedty %W

Chargeableto ............. ... . . . . ............  Approvedby .Y AMY .
70 BE FIL?/D INBY CONTROLLER VICE PRESIDENT

A

A
I 21 717 A=Y

‘)roved by Advisory Committee

SECRETARY
) PRINTED INU.S.A.
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ASARCO

Mr. R. L. Brown -
New York Office

Several on-going projects have overrun de

appropriations.

To clear the end-of-the-year books,

projects:

Southwestern Exploration Division

December 4, 1991

Exploration
ropriations

Southyestern Exploration Div.

ts against the present

| /submit SEA's for the following

1. Freeport - Santa Cruz, The/Lands, AZ

EA-0075
Gold Hill, UT, EA-0413
Superior East, AZ, EA~0010
Three R, AZ, EA-00
. Yellow Jacket, UY, EA-0477

oW N

JDS:mek
Atts.

cc:y/ W.L. Kurtz
C.L. Snow

$95,000
38,000
85,000
1,000
2,000

MM,(TMF

James D. Sell

JIS



' FORM 302-MB (9/79) NewYorkNo. ...................

. ' APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION

...... December 4, .....1921. " Originating Office ... SWED. = Tuesen ...

Application is hereby made for supplemental Appropriation to cover cost, in excess of original estimate, of work
authorized by New York.

EA-0010, Superior East, AZ

No. ... ...00. " A
vd ' 4,092,500
Present total Estimated Cost 1.5 $..0. 9 . 5 .
Amount previously authorized (date . . 5/15/90 .. ) EA-001 0__' $ 4,007,500
85,000
Balance for which Authorization is now requested $....... DO

ADDITIONAL WORK CONTEMPLATED:

Clearing of overrun.

7>’ 200 MMUWW Q/p

°  sov Coy dpd %)@(7

477’00

EXPLANATION OF INCREASED COST:

""Bad rock'' charges incurred during drilling with extra
reduction in hole size, loss of parts of three casing

sets, and close-down of warehouse and removal of core

storage to Tucson.

Reviewedby ......... C ...... K/ /Re’commended by

ACST. MaRORA CHIEF ACCNT.

James D Sel ] SUPERVISOR
Approved by KRR Ry
Account
Chargeableto .. ... ... ... . i Approved by ...
TOBEFILLED INBY CONTROLLER VICE PRESIDENT
Approved by Advisory Committee Approved by Board of Directors
. ............................................. 19 19.....

SECRETARY
PRINTEDINU S A
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JOS
mo ' Southwestern Exploration Division

May 14, 1992

G.D. Van Voorhis
New York Office

SEA - EA-0010
Superior East Project
Pinal County, Arizona

Attached is an application for Supplemental Exploration Appropriation
at the Superior East Project.

The cost includes the overrun from the 1990-1991 drilling of hole A-16,
and the close-down of the Miami core building with the moving of the
material to Tucson ($99,700).

The remainder of the appropriation request ($22;000) is for the 1992
vearly assessment expenditure covering 204 claims.

Recommended expenditure on assessment is for a road building of several
hundred feet with a new drill pad located approximately 800 feet north-
northeast of hole A-15. Remaining monies will be expended on lowering
a steep grade on portion of the access road.

Authorization for the total of $121,700 is requested.

ames D. Sell

JDS:mek
Att.

cc: W.L. Kurtz
C.L. Snow



LOOK ING NORTHWESTERLY

ASARCO srorinon
SUPERIOR EAST PROJECT
PROPOSED GRADE IMPROVEMENT

USFS 2461
PINAL CO., ARIZONA

JDS/WDG/DAM 05/92

mn SE920507 JDS/WDG/DAM 05/20/92



T.1SR8BE
ASARCO crlorinon
SUPERIOR EAST PROJECT

1992 DRILLING & ROADWORK

PINAL CO., ARIZONA
1500’

TOPOGRAPHY FROM USGS SUPERIOR 7.5 MIN QUAD. mn %%tzw/w 05/15/92
Pe-10/ .7




Exploration Department
Frederick T. Graybeal

Chief Geologist
June 9, 1992 ASARO licsip
JUN 11 1992
Mr. J.D. Sell SW Lapwi dudn

Tucson Office

Supplemental Appropriation
Superior East Project

Dear Mr. Sell:
I attach a Supplemental Appropriation Form 302-MB regarding
the above-captioned expenditure. Please note this form has

been processed by the Controllers Department and approved by Mr.
Van Voorhis.

Very truly yours,

T A
F T Graybeal

FTG/mev
Attachment

cc: T. Hinckson (w/attach)
W.L. Schoonmaker (w/attach)

cc: C.L. Snow (6/11/92)

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000
Telex:RCA 232378 Cable: MINEDEPART Fax: (212) 510-1978

JDS



June 8, 1992

To: S.E. bowd
Controllers Dept.

Superior East Project
Arizona

Attached please find form 302-MB Supplemental Appropriation
Authorization which has been approved by Mr. Van Voorhis. After

entry on your books please return the attached report and form
to the Exploration Dept.

F.T. Graybeal

FTG/mev

ASAnLY 1

JUN 1 1 1992

Sw EAp dbiwn



ASARGU 1o,

FORM 302-MB (9/79) _ JUN 1 ¢ 1992 New York No, 0010 -26

e SW tapwiauun

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION

2 Originating Office .. . SWED, Tucson .

Application is hereby made for supplemental Appropriation to cover cost, in excess of original estimate, of work
authorized by New York.

No EA-0010, Superior East, AZ

Present total Estimated Cost - _ $ “’129’200

Amount previously authorized (date . 5512730 ... . ) EA-0010-25 LIS EAS

Balance for which Authorization is now requested

ADDITIONAL WORK CONTEMPLATED:

Extension of drill road and pad site for drill.

EXPLANATION OF INCREASED COST:

Clearing of overrun from 1990-1991 drilling, closing of Miami
core storage building, moving core and materials to Tucson,
and preparation of site for continued delineation of large
porphyry copper system buried under post-mineral cover.

Approved by R.J. O'KEEF

Account » -
Chargg:ble to . EXFLORATION EXPERSE =~ Approved by g:p . U@vuﬂ‘b ...........

TOBE FILLED INBY CONTROLLER

eApproved by Advisory Committee Approved by Board of Directors

SECRETARY
PRINTED INU.S.A.



~ AMERICAN SMELTING AND REFINING COMPANY
Tucson 4 " Arizona

November 9, 1971

FROM: J. D. ‘Sell

Drill Hole Temperatures
Drill Hole A-4

Superior East Project
Pinal County, Arizona

Two temperatures were recorded in drill hole A-k using a Taylor Maximum
" Registering Thermometer with a range of 0° to 220°F,

The first measurement was taken by J. R. Cooksley using his down-the-hole
acoustical probe wire. The thermometer was attached near the bottom of
the probe and recorded 164°F. at 4500 feet below the collar., The
 measurement was taken on November 1, 1971, and the hole had set over the
weekend. :

The second measurement was taken with the thermometer inside the core

retriever mechanism tube which is open to the dril} fluid.,  The ther-~

mometer was left in the tube during two passes to retrieve core and

- “had between 1-1/2 and 2 hours of retention time between the 5000 depth
and the bottom of the hole. :Thus, the temperature reading should be

~considered a minimum temperature. The temperature recorded was 184°F,

at 6650 feet below the collar, and was taken during the night of

November 4, 1971 S /4élél[7

‘James D. Sell

JDS:lad
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AMERICAN SMELTING AND REFINING COMPANY
Tucson v Arizona

January 28, 1972

Memorandum

T0: W. L. Kurtz

FROM: J. D. Sell

Temperature Gradients
Superior East Project Area
Pinal County, Arizona

As per your request, this will summarize our present knowledge of
temperatures in the area,

Drill Hole DCA-1A _

Surface elevation: L4760 feet. : _

At 5173-foot depth (-413 subsea) = 121°F after 4 passes on Dec. 20, 197]

At 5600 foot depth (-840 subsea) = 151°F after 4 passes on Jan. 11, 1972
or 1°per 14 feet at the relative depths.

Hote: First reading taken during relatively good consistent drlll:ng,
whereas second reading taken during period of high agitation of drill
rods in hole.

Drill Hole A-4
Surface elevation: 4090 feet. o : >
At L500-foot depth (+400 above sea) = 164°F; geophysical probe on
' : November ‘1, 1971 v
At 6650-foot depth (~1750 subsea) = 184°F after 2 passes on Nov. 4, 1971
or 1° per 107 feet at the relative depths.

Magma Mine (Workings in central and western areas)
Surface elevation: 3834 feet. (Ariz. Bur. Mines Bull. 151, p. 107)
At 2000-foot level (+1834 above sea) = 109°F
At L4300-foot level (-966 subsea) = 152°F
or. 1% per 65 feet over depth range. '
Note: Relative temperature appears to increase eastward along same
level as workings are extended under the dacite cap rocks.

X/;(//_Lt -(:ﬂ

%

James D. Sell

~ JDS:lad



INVOICE

EASTMAN OIL WELL SURVEY COMPANY

CONTROLLED DIRECTIONAL DRILLING — OIL WELL SURVEY SERVICE — BITS AND REAMERS

HOUSTON, TEXAS ODESSA, TEXAS

LONG BEACH, CALIF.

nouaTen eRAe L 1 M P veron. s o NO. P 17983
o T A:ri;:n Smelting & Refining Co. DATE Gul.T72
x ST47 .2
Tucson, Arizona 85703 W' st oroer no T=10019
\~
\~ ".. 4 TERMS: NET 15TH PROX
mg u-mo SERVICE RENDERED ] TICKET NO. | TOTAL
20162
Rental from 3-21-72 thru 4-28-72
Inside Single Shot - MINING -~ lst 5 days 75.00
34 Additional days @ 8.00 272.00
2 - Aluminum Spacer Bars - 1lst 5 days (each) 2.50 5.00
%_Mdittonn days @ (each) .25 17.00
Continental Air Freight 10.50
39 Days Loss in Hole Coverage 1.00 39.00
418.50
o Arizona
Pitt
1]
[ Z s
-

FORM D.203
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AMERICAN SMEUWNG'AND REFINING COMPANY

SOUTHWESTERN EXPLORATION . DIVISION
P. O. BOX 5747, TUCSON, ARIZONA 85703

H50 NORTH 7TH AVENUE
TELEPHONE 602-792-3010

May 25, 1972

- Mr., Paul M. Laird, Supervisor
Century Geophysical Corporation
Post Office Box 2907

Milan, New Mexico 87020

Dear Paul:

" Your temperature log sheet has been shown to several of the staff
and we are all still: baffled by the rapid retrograde curve which

- you recently recorded.

| am sendlng you a copy of the part of the log shownng the curve.
It will be interesting to learn what your man thinks of it. "As
mentioned verbally to you, we do hold the information confidential
at thlS time. :

 Hope to hear from you soon.

Regards,

éjﬁjjji:zi%§Q95ell
JDS: lad | |
Enc,



AMERICAN SMELTING AND REFINING COMPANY
Tucson ST S Arizona

June-f', 1972 .

S TO: WL L. Kurtz
FROM: J. D. Sell

Temperature Survey

" Drill Hole A-2 and A-2W
Century Geophysical Corporation
Superior East Project
Pinal County, Arizona

- On May 22, 1972, the Century. Geophysical Corporation ran a temperature probe
~ in our drill hole A-2 and A-2W. At the time, the drill rods were stuck in
" the hole six feet off bottom and the hole had been left for three days. It
was believed that the rock-fluid temperature would be stabilized over that
. time span. The probe was run inside the NX drill pipe from surface to a
depth of 4900 feet. .Total hole depth was 4340 feet. L :

~ As shown on Figure 1, the surface rock temperature was 63°F and progressively
increased to 126°F at 4000 feet. Shortly after that, circa 4100 feet, the

temperature suddenly dropped to 40°F and slowly climbed up to L2°F at

4900 feet.  Obviously such a change could not occur in nature (?), but

‘the event was reproduceable both going down the hole and when pulling back

" up the hole. Two such runs (pulling up hole for true travel time) were

 recorded on paper and. two other runs (down hole) were observed but not paper

recorded. Attachment A is a reproduced portion of the temperature change
area. The two‘originals are on file. ' ~ o :

- Mr. Paul Léird, of Cenfury GeopHysical,'verbaily-reported’on June 15 that
their laboratory tests using a controlled water bath has proved that at

" about 125°F the internal circuitry of the probe breaks down causing an

"electrical'' drop in the temperature, even as the water bath temperature
is increased. As the test temperature is cooled below 125°F, the circuitry

~kicks back in and records the correct temperature of the water bath.

~Thus, they have been able to reproduce the drill hole temperature log in
the laboratory. Modification and correction of the probe circuitry fIs
underway. Mr. Laird affirms that their probe correctly records the

© temperature up to about 125°F and, thus, the earlier temperatures are
_probably valid. : : : R



W. L. Kurtz =2 June , 1972

- Taking the»va]ues from Figure'l, the surface rock temperature was 63°F
and 126°F at 4000 feet. The internal rock straight~line temperature :
- gradient computes to be 15.75°F per 1000 feet of depth. Projecting the '
temperature to 5000 feet would give a probable temperature of 142°F
(63°F plus 5 x 15.75° = 63 + 79 = 142°F).

Also recorded on Figure | is the temperature difference per 500 feet, the

hole size, OD casing size, and formation contacts at the time of the test.

It is interesting to note that higher temperature differences are recorded

in-the volcanic sequence, +5°, +7°, +11°, +12°, than in the conglomerate

unit underneath, +10°, +7°, +6° +5°, If we assume a temperature differ-

ence of +6°per SOO feet for the bedrock below the 4000 foot-depth, then
the temperature at 5000 feet would be around 138°F. .

Using either the straight-line or dlfference methods ‘would suggest .a
temperature of around 140°F at a depth of 5000 feet in the area of drill

hole A~ Z.Y .
: James D. Sell '

JDS:lad
Attachs.



FIGURE |

A-2W TEMPERATURE SURVEY May 22, 1972
' oD
DEPTH °F DIFFERENCE HOLE SIZE CASING FORMATION
e e ——— S B Sy e
. Surface 63° +5° '
500' 68° +7° W Dacite
_ 83/4' 7
1000’ 75° +11°
. : 1330*
1500 86° 4120 e )
~ ‘ . . Eailier Volc.
2000' o8° +10° ——1863—1863— 20l20'
2500' 108° +7° '
]
3000 115° +6° 412 Whitetail
NX
' ° ° casin
3500 121 +5 3) /9.
4000 126° | 3920
6l1/4"
~ average ~ '
verag 4043 —
4050’ 126°
4060 126°
4070 124°
{ ) Tqm
4080’ 100° 4076 4076—g
pEpi
4090 55°
4100' 44°
4110" 45° Drill pipe free point at 4115'
- ( McCuliough)
420 52° NQ
(NX)
‘ 4|30' 61° 2 63/64
4140' 52°
4150’ - 40°
Oxides
~ ~ ~ 14314’
4500 40° 420 Sulfides
4900 42°  Bottom of stuck drill pipe at . .
4934’ ——4940— 4940




AMERICAN SMELT!NG AND REFINING COMPANY
Tucson - -~ Arizona

June 30, 1972

TO: W, L. Kurtz
FROM: . J. D, Sell

~ Temperature Survey
Drill Hole A-2 and A-2W
Century Geophysical Corporation .
Superior East Project
Pinal County, Arizona

On May 22, 1972, the Century Geophysical Corporation ran a temperature probe
in our drill ‘hole A-2 and A-2W. At the time, the drill rods were stuck in
the hole six feet off bottom and the hole had been left for three days. It
was believed that the rock-fluid temperature would be stabllized over that
time span. The probe was run inside the NX drill pipe from surface: to a
‘depth of 4900 feet. Total hole depth was 4940 feet.

As shown on Figure 1, the surface rock temperature was 63 F and progressively
increased to 126°F at LOOO feet. Shortly after that, circa 4100 feet, the
temperature suddenly dropped to 40°F and slowly climbed up to L2°F . at

4900 feet. Obviously such a change could not occur in nature (?), but

the event was reproduceable both going down the hole and when pulling back

up the hole. Two such runs {(pulling up hole for true travel time) were
recorded on paper and two other runs (down hole) were observed but not paper
recorded. Attachment A is a reproduced portion of the temperature change

"~ area. The two originals are on file. -

~Mr. Paul Laird, of Century-Geophysical,-verbally reported on June 15 that:

" their laboratory tests using a controlled water bath has proved that at
about 125°F the internal circuitry of the probe breaks down causing an
"electrical' drop in the temperature, even as the water bath temperature

is increased. As the test temperature is cooled below 125°F, the circuitry:
kicks ‘back in and records the correct temperature of the water bath.

Thus, they have been able to reproduce the drill hole temperature log in

" the laboratory. Modification and correction of the probe circuitry is

_underway. Mr. Laird affirms that their probe correctly records the

temperature up to about 125°F and thus, the earlier temperatures are
probably valid. :



Wo L. kurtz -2 “June 30, 1972

Taking the values from Figure 1, the surface rock temperature was 63°F
and ‘126°F at L4000 feet. The internal rock straight-line temperature
gradient computes to be 15.75°F per 1000 feet of depth. Projecting the
temperature to 5000 feet would give a probable temperature of 142°F
(63 F plus 5 x 15 75° = 63 + 79 142° F).

Also recorded on F;gure 1 .is the temperature difference per 500 feet, the
hole size, 0D casing size, and formation contacts at the time of the test.
It is interesting to note that higher temperature differences are recorded
in the volcanic sequence, +5°, 47°, +11°, +12°, than in the conglomerate
unit underneath, +10°, +7°, +6°, +5°, |f we assume a temperature differ-
ence of +6°per 500 feet for the bedrock below the 4000 foot-depth, then
the temperature at 5000 feet would be around 138°F,

Using either the straight~line or difference methods would suggest‘a
temperature of around 140°F at a depth of 5000 feet in the area of drill

hole A-2.
Qe A hor

. James D. Sell

JDS:lad
Attachs.



FIGURE |

A-2W _ TEMPERATURE SURVEY May 22, 1972

. DEPTH °F ___ DIFFERENCE HOLE SIZE CASING FORMATION
Surface 63° +5° o
500 68° +7° Lo Dacite .

83/4" 7
1000' 75° +11°
. 1330°
1500 86° +12° L
' \ . Eailier Voic.
2000 98° +10° T8I _ aond
2500' 108° +7°
412" L
3000 115° +6° o Whitetail
y ° 0 casi
3500 121 +5 | ) /;?-
4000 26° : ’ 3920
61/4"
~ average ~ )
—4043'—
4050 126°
‘ 4060 126°
4070 124°
’ : ' : Tqm
4080’ 100° | 4076 4076—g
_ : pEpi
4090 55°
4100' . 44°
4110’ 45° Drill pipe free point at 4115’
‘ ( McCullough)
4120 520 NQ
| | (NX) |,
4130’ 61° 263/64
4140 52°
4150 , 40°
o Oxides
~ ~ ~ , 14314’
" : Sulfides
4500 : 40° +2°
4900 42°  Bottom of stuck drill pipe at 1 ;
. , 4934’ ——4940— 49'40
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= AMERICAN SMELTING AND REFINING COMPANY QEp .
ASARCO B ATION DEPARTMENT e T2 Ig7s
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DIRECTOR OF EXPLORATION

BEC o 1973

AIR MAIL:

November 28, 1973

Mr. W. L. Kurtz
Asarco
Tucson Office

Deep Drilling

Dear Mr. Kurtz:

The Advisory. Comitte.e has requested that you record temperatures
in the deep holesyou drill, as the subject will affect future mining con-
. : siderations. " Please enlist professional aid and submit a program with -

costs.  Hopefully additional apprdpriations will not be needed.

Very truly yours ‘

- J\o@xz J. Collins.
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AMERICAN SMELTING AND REFINING COMPARY
Tucson ) ' Arizona

November 5, 1970

T0: W, E. Saegart
FROM: J. D. Sell |
Re: Recent Aeromagnetic Overflights

Superior. East Project-
‘Pinal=-Gila Counties, Arizona

On Tuesday, October 20, 1970, it was noted that a silver and
blue Cessna was flying east-west patterns between Globe and
_ Superior over the dacite area,

it was flying between 5,000-5,500 feet elevation on half-mile
spacings. When first noted they were just south of hole DCA-1
and terminated in a line over Castle Dome mine. The registration
number could not be read, ‘

A wing-tip extension was noted on the right wing which appears’
to be one of the new wing-tip aeromagnetic sénsing instruments,

James D, Sell

JDS tmw
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ASARCO
TN

< SAEGART
SUPERVISOR

. KURTZ

ASSISTANT SUPERVISOR

AMERICAN SMELTING AND REFINING COMPANY

SOUTHWESTERN EXPLORATION DIVISION
P. O. BOX 5747, TUCSON, ARIZONA 85703

H50 NORTH 7TH AVENUE
TELEPHONE 602-792-3010

March 5, 1971

Mr, C. K, Moss
Geophysical Division
3422 South 700 West
Salt Lake City, Utah
84119

RE: 1.P, Superior East
Project - -

Dear Cal;:

This is in reply to your letter of March 1st,
requesting my opinion concerning possible | ,P, pene~
tration at the Superior East Project, My answer
would have to be negative,

I have discussed previous {,P, applications
on the Dacite Plateau with Gordon Wieduwilt and others
in the past, All Geophysicists having prior experience
on the Plateau unanimously agree that I P, penetration
to the pre-mineral surface is impossible, Apparently
the Whitetail conglomerate is a very low resistivity
medium, Gordon Wieduwilt believes that it is impossi=-
ble to generate any meaningful current density beneath
the Whitetail layer,

Yours very ru]y,

L,X}/ éi, Al A

W, E, Saegart

WES :van

c¢c: RJlacy
JJCollins
WGFarl

File copy/ WLKurtz/Sell
Wi
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“T‘Fo  SCHLUMBERGER WELL SER oincsg

A DlVlSiON OF SCHLUMBERGER TECHNOLOGY CORPORAT)ONAPR 5\3

CEN‘”—“

. scmumsmm
: 5000 GULF FREEWAY ~*  P. O. BOX 2175 - HOUSTON, TEXAS 77001 WU S EXPL. DN
- April 1, 1971
. o PLEASE REPLY TO ...

P. O. BOX 230
FARMINGTON, NEW MEXICO 87401

- - American Smelting & Ref1n1ng Company
- P.0. Box 57474 _
~Tucson,-Arizona - 85703
‘Attn: William Kurtz'

Gentlemen: |

”‘l" v This is to confirm our telephone'cdnversat1on of April 1, 1971, in regards
e ‘to logging the wells at your Superior East progect '

The charges will be as discussed with your engineering personnel and are
in agreement with our price schedule. A current Rocky Mountain Pr1ce
Schedule is attached for your information. S

- We look forward to serv1ng your company when the wells are ready to be

,:surveyed
~Yours very truly,
SCHLUMBERG R WELL SERVICES
3 zRat lff/‘ébi/
‘ : dystr1ct Manager
JRR:mm
;AttaChmént



e 7 7; i i ©7 P. 0. Box 2175, Houston, Texas 77001 .. . S

iy » Date . - .f na y L Service Order N? ? g Q ? o 3 . Customer Order No. - i . e
To- Schlumberger “Well ‘Services, A Division of -Schiumberger 'Technology \C,O'F‘pbrat_ion, Houston, Texas:/Xou are_hereby. requested to pe_[!or?r tempt to perform
‘ i} i j

et e Fropy L& | LReapss £ T

: the fdloiving se}vic“e(s_)‘ or fur.nish_ the' following equipment:

7

VA2 st | Identificati il 2 e COUNTY. 2.7 G " Qffshore - New . . Cable: R
Stat ,y()(,zu?zlf. i : Algl/l,‘e'::\i'to/’;g: Ll LT Por/Bor/Areq':’[ 4 6&/ Zone . well | = | Workover 0 l Rotary ! Yoot L
P : S i i . ) : . | Price §- 43 Drilted : : . i
: : : TR A el N Zone &/’*}’/ for osc ] wri B sior OO . O Mm./E‘
S Ty € -~ L - 7 . o BRI iR - ] ; Log ” Pri
et SO DET Tane [ TS L L o Reddf e ool 57 |6 run  None BT iog L1 other [
S - - Ry A ] F . " oritter- - g~ - Driller
e comny/_;f’;dj_g L Dol st L A A it 2 Quiller = /77 A Dritler .+, 7
i ? K 8 TF ey E IS = g lOriginal hole . Schl jmw o 4 Schi, [
:.:x. Said well has been drilled. to f')/ VP ft. ond is in qocd condition - [sidetracked ot : LN feain // . Casing yd

| THE UNDERSIGNED, HEREINAFTER REFERRED TO AS CUSTOMER, AGREES TO PAY YOU FOR THE. ABOVE SPECIFIED SERVICE(S) (INCLUDING. LEASED
EQUIPMENT), AIND ANY ADDITIONAL SERVICES; REQUESTED, AT THE:MAIN OFFICE OF SCHLUMBERGER WELL SERVICES, A DIVISION OF SCHLUMBERGER ;
STCGEASIOLEOGY CORPORATION, IN HOUSTON, HARRIS COUNTY, TEXAS, IN ACCORDANCE WITH THE APPLICABLE PROVISIONS OF YOUR CURRENT. PRICE
HEDULE. i i : SRR ) :
1N COMSIDERATION OF THE PRICES AS ARE SET OUT IN YOUR CURRENT APPLICABLE PRICE SCHEDULE, WE CHOOSE TO BE. BOUND BY. THE TERMS
AND CONDITIONS SET OUT ON THE REVERSE SIDE HEREOF, ‘INCLUDING. THE ASSUMPTION BY US OF THE -LIABILITIES. AND- RESPONSIBILITIES CON.
TAINED IN THE HOLD HARMLESS AND EXCULPATORY CLAUSES, RATHER THAN ENTER INTO A DIFFERENT CONTRACT AND FURNISH YOU. INSURANCE
AGAINST THE LIABILITIES AND RESPONSIBILITIES HEREIN ASSUMED BY US. , S ‘ v
IF SIGNED BY.AN AGENT ON BEHALF OF CUSTOMER, SAID AGENT REPRESENTS THAT HE:HAS FULL AUTHORITY FROM HIS PRINCIPAL TO EXECUTE
SAME; IN THE ABSENCE OF AUTHORITY,-THE SIGNER AGREES THAT HE _SHALL BE OBLIGATED HEREUNDER AS CUSTOMER. v )

: - SS ST AAEy 3 -
. . N N : L . / L
Customer’s g o Sl L e o { es
Name (Print) SRy o /” / f’ﬁt 2 P Sl \,g,«.,—, ’/! S S -
A - .~ -
- Invoice’ : L d i e T . #
. Maoiling Address - .
) oo (P.O. BOX-OR STREETY _ CITY) (STATE) B (ZIP CODE)
P ¢ : i N . K
v . AN . N A
gy £ . E L SR R L ]
R SIGNATURE OF CUSTOMER OR AUTHORIZED REPRESENTATIVE . : . (TITLE AND ADDRESS IF EXECUTED BY CUSTOMER'S REPRESENTATIVE)

Pt " THE ESTIMATED CHARGES AND DATA SHOWN BELOW ARE SUBJECT TO CORRECTION BY SCHLUMBERGER CONTROLLER'S DEPARTMENT

Unit No. Time Left Dock _ Ret Dock Total Free Charged
S of Total N Hr.} _Charges Date ‘. Time. | . Date. [ . Time Hours Haurs Hours
P . >
LTI TR | l Daylight .
R ""’ ] SE Atlowed Hr. | Operation [0 crew
. ; & Req
L.unclj E] Offshore D Charged : - Hr.] Equipment
Ty P k ‘ i
from s~ ivd Drive Time
- Miledge .
Cherged . X from Marine Travel
’ k ; R First tLast Footage . Serial
Date Time Job Code | Job Type ng.] Item Reading Reading Deliverged Equipment .| Number
Time Set by e V 7 Service . : . S
by’ Client e z 7. Charge :
Depth B 5
Left Har. Charge Al il
- - Operation B N
- ‘Dcck , . _ . ‘Charge 4 .-L"‘//‘uj
o “Loc A S ot . v',{f""f’ Pl e XA 5
Begin 17 s ’ 9
Cpergtion [
Finish
Operation A
Open Cased
Hole Job D Hole Job D Mileage
. Depth T A
z . Charge s ,4»../
Operation 7
Charge o SA
il ’ S AL > - . L
Begin L 2 e e . L EF A ) j R Pt e Fy s - J% . :
Operation |~/ r‘:- Ty | A S S eV s h WP e N VI %/f Sooe ’f_}-;:;/
Finish : PR - ; ~ - Eo S L
Operation ey T - . ! - i
~ Open Cased o -1,
Opér Time = Hr. L Hole sob ] Fote sob LIf s S NS v

Stondby Time .___. Hr: |-

.7
P e W N e i
Operation N Oiirs.) [ ¥4
harge t
Begin 7 ]
Operation N
Finish P ey T — i 1‘..,« —
- Operation k LET o 1‘: _ (/(‘;‘(/n,»-_;:v
. . - i ’
Time i g |
£ Oper Ti AR
State Tax =~
Estimated Chg
ration )
Time Hr.
Standby Time___ Hr ‘
IOpen - Cased
Lv Loc ey e e 5y Hole Jjobr Hole Job [J
A v . )
Lv Dock * : State Tox
Ret. Hdqr. Estimated Chg ) . Special Agreement No.
Witnessed
Total Trip Time . Hr. . ESTIMATED TOTAL CHARGE by

D AT WE B L)

The service(s) and/or equipm_e'n' covered by this service order . l RECEL




( .v 2 , P ___/ : k v EEE o . - . . we
,Date.. ; /j / Servuco Order N “ 703 6 . Cue" -n& Order No. .

To Schlumberger Well Serwces, A lesnon of Schlumberger Technology Corporation, Houston, Texos You are hereby requested to -perform or cser pt to ‘perform

A=y s
. ; ) ; . ../" ptard g Do SRR S L A .L/ / g’
. the iollowmg;servuc,e(s) or: furnish the following - equipment: /d f f‘/er Z 7St /
identificati T COONTY 7. <7 Offshore New. = - Cable v
[A;ﬁn/l;e“r:r?!iit?;g ;) " . r/"‘* Por/Bor/Areo P //(/1’ c’ Zone - 7 We"' . Workover DT Ro'orerL. Too) 0O
e Price- < Dritled -
/ 7 Well. No. . zgﬁ;z’/\ /Y for . - O&G D Wtr.. D Stor. D ini. D Min/
T s Lo Pri 2 X § i
<‘) o< j‘ / ; /J Qflt/— < 5 Pregv run ~ None \_\‘99 D Other D
- ey . Driller Dritier :
St Lt ah e ez Co _ Rl [ e Casing
: NG e ; [Ongmol hole - Schi '}; P : Schl.
... Said well hos been‘drilled to AN, ft. and s in goed condition - [sidetracked gt TD > L Casing

THE UNDERIIGNED, HE"‘&NAFTER REFERRED TC AS CUSTOMER, AGREELS TO PAY YOU FOR THE ABOVE SPECIFIED oERVlCE’S‘ (INCLUDING "LEASED

EQUIPMENT), AD ANY ADBDITIONAL SERVICESY REQUESTED, AT THE MAIN OFFICE OF SCHLUMBERGER WELL SERVICES, A DIVISION OF SCHLUMBERGER

: ;TCE’Q__(?I'D\OLEOGY CCRPORATION, IN HOUSTON, HARRIS COUNTY, TEXAS,- N, ACCORDANCE WITH' THE APPLICABLE PRO\‘ISIONS OF YOUR CURRENT PRICE
: UL

© IN'CONSIDERATION OF THE PRICES'AS ARE SET OUT IN. YOUR CURRENT APPUCABLE PRICE SCHEDULE, "WE CHOOSE TO BE BOUND 8BY THE TERMS
AND CONDITIONS SET QUT ON THE REVERSE SIOE HEREOF, INCLUDING THE. ASSUMPTION BY. US OF. THE LIABILITIES AND - RESPONSIBILITIES . CON-
TAINED IN' THE HOLD HARMLESS AND EXCULPATCRY CLAUSES, RATHER THAN ENTER INTO A DIFFERENT CONTRACT AND FURNISH YOU INSURANCE
. AGAINST THE LIABILITIES AND RESPONSIBILITIES: HEREIN ASSUMED' BY. US.
IF SIGNED BY AN .AGENT ON BEHALF OF CUSTOMER, SAID AGENT REPRESENTS THAT HE HAS. FULL AUTHORITY FROM HIS. PRINCIPAL TO EXECUTE
SAME; IN THE ABSENCE OF AUTHORITY, THE SIGNER AGREES THAT HE SHALL BE OBLIGATED HEREUNDER “‘AS CUSTOMER. -

S / /’/,’ T / .
( ’7"/ 1/7 Lme T 'S—’? [ sl j;r’«"’i&« ,é//

- Customer’s

Name (Print} = 2
In*-oice . P o . /"
Mailing Address : . - 2 . _ :
. (P.O. BOX OR STREET) Yy (STATE) : (ZIP-CODE)
- ; . /,— - .
Y TSIGNATURE OF CUSTOMER OR Auruomz:o REPRESENTATIVE R . " (TITLE AND ADGRESS IF EXECUTED BY CusTomER's REPRESENTATIVE)

THE ESTIMATED CHARGES AND DATA SHOWN BELOW ARE SUBJECT TO CORRECTION BY SCHLUMBERGER CONTROLLER’S DEPARTMENT

Unit No. Time Left Dock . _Ret Dock Total - Free Charged
O _‘__\ L 2 .| Total Hr.]_Charges Date Time Date Time Hours Hours Hours
= ; °g i I Daylight O] crew k .
Gi=| Allowed Hr. | Operation
: N & . S Req
L?:bTienr r B Lond»D Offshore D Charged - . ~ Hr.}.Equipment
‘Actuot R.T. E R ) . : o
Mileage from Drive Time, Hr. jw
Mileage s E i &
Charged from Marine Travel : Hr. 3 N .
. g . " ; ; First Lost - Footcge - Serial
Date Time - Job.Code | Job Type il":)" ftem " Quantity Unit-Price Amount- Reading ‘Reading - | Delivered Equipment Number
Time Set . s Ty gt Service B \,j L
by Client ' / : 5 Charge /-' = '57 £ |5
< T F “Depth . | ] . e o
Left-Hdar. . E Charge 4 SR B AP AT AL XY . I' /DC i~ L
: 1 Operation . . pet ' B o . . ey
o Dock Chaerge |, Z. G 3 / e v 2 < /'\ LS
- Loc - ji/ i, A AL : P L b e : ; 7 - e . . . B /Cj/t/ii7/'? s:,%}:?
Begin o . S _ ] - > , - - - .
Operation -
Finish
. Operation
Oper Time
Standby Time
Depth s . . S
- /7 |. charge /{"/‘/fi/ {Na{oi £ g R r"::?;,
: Operation i B e T
t gﬁarge FIEIFEE ey
s - Y i
. Pt A I R P e P A ad
Begin : : - FE r —
Operation SN ST
Finish i
Operation L 2 ‘:3:‘”,'5'(# [ =4
. Open - Cased ’ . i ) : . N A R s
Oper Time Hr.] Hole Job Hole Job : - : ) SF 7 ;’[?5
Standby Time ___ . State Tax ] L ’ . Kl o
JEstimated -Chg
Operation
Chgrge
Begin
Qperation
‘Finish
Operation
Open Cosed
gcOper Time __Hr, jHole Job Haole Job
'-Eu Standby Time G State Tax
o i Estimated Chg
s‘ysegm
) Operation
€) Finish . i
. ration
: ime Hr.
Standby Time__..__ _
. Open Ccscd
Lv Loc : Hole Job t
Lv Dock 4 state Tax
Ret. Mdgr. Es!in;o!ed Chg Special Agreement ‘No. .
- Witnessed .-
- Total Trip Time Hr, . . ESTIMATED TOTAL CHARGE . by i

- The !;:vnn(l) and/or equi men:’ covered by this service order ) l

hove RECEIVED AT WELL I




' s /7 / _ v * P. 0. Box 2175, Houston, Texas 77001 I
‘Dct‘r .- z Servnce Order N? ﬁ -’ ﬂ 1 ? Lo Customer Order No...

Ta Schlumberqer Well Services, A Dmslon of Schlumberger Technofogy Corporahon Houston, Texos /You are hereby requested to. perform or attempt to perform -
"' EA0R 1‘{-»““!4.#-)“‘( »\““‘\ _;_,"' f Al (,.;'— ;»',‘" ) v

“dr i

the followmg servuce(s) or, -&ersh the jollowmg equment' 4 /’ i ;/ el
/< o "_-' // el Y :/;/f' (1.0 77 ./,,' & s g
J - - Tdentification # 8 oL J =7 T COUNTY . AP Offshore New ! Cable
7§, // [ Aisln/F"elfri'n‘to/';()ir : // / yd Par/Bor/Ares’ ’{;» ‘f L _ Zone ofr) Welk L Workover [ I Rotanv‘fﬂ Tool 0
' - . C.,/ Drulled R j . -
8 pC /}" . : Well No, \.) ;f,'f: { for ~ 0&G O w 3 ster. [ Inij. O Min."g\
; d Log ) = Pri :
o Lo:aha:r’ /50 /0’5‘(/ < \:""C_ % i /f/t / Pe=E o F|e|a>‘/"’ YA st I_ = Prev. run . No log [:] Other D
. v / o e C : Dritler: - e C Dritler e i
. Companyt s ¥ /C cuimy e T e )‘ L st ‘Q TO - e Casing
YT EJSE R - Ny " TOriginal hole S ) —
.- Said well ‘has been drilled to - = T . .2 A_’J N ff -ond is in gocd condmon isidetracked at TD - Casing.. 7.

THE UNDERSIGNED, HEREINAFTER PEEEPPED TO: AS CUSTOMER, AGT?EES TO PAY "YOU FOR THE  ABOVE SPECIFIED SERVICE(S) (INCLUDING LEASED
EQUIPMEN AND. ANY ADDITIONAL SERVICES; REGJUESTED, AT THE MAIN,OFFICE OF SCHLUMBERGER WELL SERVICES, A DIVISION OF SCHLUMBERGER
;rch?g.OLéJGY CORPORATION, IN HOUSTON, HARRIS COUNTY, TEXAS, .IN ACCORDANCE WITH THE APPLICABLE . PROVISIONS -OF YOUR CURRENT PRICE :

UL B

IN CONSIDERATION. 'OF THE- PRICES AS ARE SET OUT IN: ' YOUR CURRENT-APPLICABLE PRICE. SCHEDULE, WE CHOQSE TO BE:BOUND BY THE TERMS

< AND CONDITIONS SET OUT ‘ON THE REVERSE SIDE HEREOF, INCLUDING THE ASSUMPTION BY US:OF THE LIABILITIES 'AND RESPONSIBILITIES CON-
TAINED iIN THE HGOLD HARMLESS AND EXCULPATORY CLAUSES, RATHER THAN ENTER INTO A DIFFERENT CONTRACT AND FURNISH YOU. INSURANCE
AGAINST. THE LIABILITIES AND RESPONSIBILITIES HEREIN ASSUMED BY US.

IF SIGNED BY AN AGENT ON BEHALF OF CUSTOMER, SAID AGENT REPRESENTS THAT HE HAS FULL AUTHOR]TY FROM :HIS PRINCIPAL TO EXECUTE

SAME; IN THE ABSENCE CE AUTHORITY, THE. SIGNER AGREES THAT HE SHALL BE OBLIGATED HEREUNDER:AS CUSTOMER

Qustomer’s
Nome (Print)

...r/‘/f ”“‘;i’/;;f,;"”",/

Vﬂ‘

A a /:&"‘"‘"/ (£ -
Invgice . N
- Mailing Address .
: (CITY) : (STATE) i (ZIP CODE)

B Y ' ~SIGNATURE OF CUSTOMER OR AUTHORIZED REPRESENTATIVE ~ATITLE AND ADDRESS IF EXECUTED BY. CUSTOMER'S REFRESENTATIVE)

o v THE ESTIMATED CHARGES AND DATA SHOWN BELOW ARE SUBJECT TO CORRECTION BY SCHLUMBERGER CONTROLLER'S DEPARTMENT

Unit No Time Left Dock Ret Dock Teotal Free Charged
2. | Total Hr.] Charges Date Time Date - Time. | Hours Hours Hours
9¢ Daylight Crew - }
Oj=~| Allowed Hr. | Operation
@ ’ Req 1
Charged Hr EQUIDmean'
" Actual R.T. - EI . ] RS - i
Mileage from Drive Time. ‘Hr.
Mileage . ’ &
Cherged from : Marine Travel Hr. .
S Ti - "Uni i Fi F. . Serial
Dgte Time | Job Code | Job Type ’,i,”o’f © . lem Quantity Unit Price Amount Reé?i'ng Relf;itng Dc-;,l?\t:rg:d Eq“'P"‘e"' Number
Time Set ) 3 e oy e, i Service . ! - s
by Client | 7 ez A fol AL Chorge g S T
2 Depth o FRgN e . .
7 Left Hdar. . Charge 3 v,ﬁ_f;{,y"i _i/'; s
: - Operation -
.Do:k . " “Charge
rloc Ll 2 e L T _:
Begin - i - T
Operation .
- Finish -
Ogperation
- Oper Time ' R Hr.
. Open - - Cased . .
Standby Time . Hr. ] Hote Job L Haole Job Mileage
J State Tax
Estimoted Chg
ept o
Charge
Qperation
Charge
Begin
Operation
Finish
Opergtion
o Cased
Oper Time Hr. Ho!c Job D Hole Job Z
Standby Time State Tax "
Estimated Chg: . -
Depth
Charge
Operagtion
harge
Begin
Operation
Finish N
Operation
Ope Cased
£ Oper Time Hr. Hole )ob . Ho'e Jo‘)
g Standby Time : State Tax
-0 L » Estimated Chg
g Begin
Opetation
€ Enish
. ation
r Time Hr.
Standby Time..
> Open Ccscd
Lv Loc Hote Joh ﬂ Hule Job D
Lv Dock Stote Tox
Ret. Hdar. Estimated Chg ' | Special Agreement No. -
- - . Witnessed g -~
Total Trip Time' . ' Hr! ESTIMATED TOTAL CHARGE by FTy /,- //

he seyvice(s) ond/or eguipment covered by this service order
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CHECK MAILING ADDRESS — LOCK BOX 2183

CORRESPONDENCE -MAILING ADDRESS — P. O. BOX 2}

A DIVISION OF SCHLUMBERGER TECHNOLOGY CORPO‘(ATION'

‘Schlumberger

¥, 3
wh
o o .
. o :
. - R
. :
TR

e
<9
beg -
.9

5 . - ..

o

TOTAL CHARGE

PAY THIS AMOUNT""

CHECK MAILING ‘ADDRESS — LOCK BOX 2183 . ©
CORRESPONDENCE MAILING.ADDRESS —P. O. BOX 2175

HOUSTON, TEXAS 77001




AMERICAN SMELTING AND REFINlNG COMPANY
Tucson , S Aruzona

April 12, 197

TO: W, E. Saegart
FROM: J. D. Sell '
. Re: SCHLUMBERGER LOGGING - RESULTS

SUPERIOR EAST PROJECT
PINAL COUNTY, ARIZONA

On April 8 and 9, Schlumberger logged three of the previous holes, namely
DCA-2, DCA-3 and OF-1A. M-} could not be logged, without excessive costs,
due to the casing being in the hole and not removed prior to Schlumberger's

return to Farmington,

The logs run include Induction (showing resistivity and conductivity) and
the Formation Density Log (showing bulk density, gamma ray and caliper).

Total depth of hole and the depth reached by logging follows:

Hole Number | | Logged Depth -~ Drilled Depth
o DCA-2 : 1291 ' , 1772 |
DCA-3 680 3000 (no Log)
© OF-1A | 1859 , 2150

Formational units on previous logs include:

DCA-2 0 - 1095 . T Dacite

1095 - 1300(?) T Early Volcanics
1300(?) - 1460 T Whitetail Conglomerate
(Note: No sample returns from 1270 - 1340)

DCA-3 0 - 1400 . Dacite

OF-1A -0 - 1635 T Dacite

: 1635 - 1670 T vitrophyre

1670 - 1790 T Dacite
1790 - 1840 T vitrophyre
1840 - 1875 T Dacite

Although several breaks may be picked out on the logging, they are not
readily correlated with the geologic interpreted logs available. Un-
fortunately, the logging did not traverse the entire dacite unit.

Logging of M-1 was not undertaken for several reasons but primarily be-
cause the casing was not pulled, and to keep the logging crew over until



W. E. Saegart e April 12, 1971

Tuesday (when the hole may have the casing removed) would.involve as
much money as it will cost to bring them back and log the deepened
~hole. The newly cored hole will give us much better control on the

geologic parameters. ' ‘ ‘

}f//w‘/d‘
' J. D. Sell
JDS :sh

cc: . WLKurtz w/logs
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AMERICAN SMELT!NG AND REFINING COMPANY
Tucson : Arizona

April 20, 1971

FILE MEMORANDUM

Schlumberger Logs
Superior East Project.
Pinal County, Arizona

The final logs (ten copies), and the mylar master films for the Com=
pensated Density Log (including caliper and gamma ray profiles) and
the ‘Induction Log for drlll holes OF-1A and DCA~2 have been received
from Schlumberger.

The Township designation on all Iogs should be corrected to T 15,
NOT T IS .

The bore-hole bit record on DCA-Z.(Dehsity Log) should be 7-7/8" bit, -
not 9' bit. ,

~ These corrections have been made on the mylar masters.

Other than labeling the various eurVes, no changes have been made in
the curves themselves nor was any written interpretation given,

~JDS:van

‘cc: WLKurtz



GEOPHYSICAL DIVISION RE

3422 SOUTH 700 WEST 9 ‘\fﬂ\
SALT LAKE CITY, UTAH 84119 ‘\? 2 \-
| o O
‘N-“' S.
April 28, 1971 S

Mr. Jim Sell
Tucson Office

Dear Jim:

Attached find a drawing of the antenna support
fixture which we discussed at Superior East.

If you have trouble getting these fabricated locally,
let me know and we will make them up here.

Thanks.
Yours very truly,
CKM:aam C. K. MOSS

Enc.

cc: W. G. Farley, w/enc.
R. Cummings, w/enc.
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AMERICAN SMELTING AND REFINING,COMPANY
Tucson ‘ . Arizona

August 6, 1971

T0: K. A, von den Steinen
FROM: R. B. Cummings
Geophysical Survey

Distribution of Charges
Superior East Project

On July 8, 1971, personnel from the Geophysical Division in Salt Lake
City installed a geophysical electrode in drill hole M-1A at the
Superior East Project. The Boyles Brothers drill rig and crew was
utilized during the installation of the electrode and in preparation
for its installation. At that time, the Boyles Brothers rig was
working on an hourly rate of $30. per hour. A total of 24 hours

was consumed in the geophysical work, - The Sale Lake City office has
agreed to pay for the use of the drill rig and crew.

Will you please see that these charges ($720.00) on the Boyles Brothers

July billing are charged to the Geophysical Division of the Salt Lake
City office.

| éﬁ?j;?.:ﬂ(?i;¢7£4¢‘4i;;z<7//
2.

R. B. Cummihgs G~
RBC:van

cc: CKMoss "
JDSell



AMERICAN SMELT[NG AND REFINING COMPANY
Tucson S i Arizona

- November 22, 1971

TO: . K; A. von denlsteinen
FROM: - R. B. Cummings
Geophysical Survey

-Distribution of Charges
Superior East Project

On November 5, 10, and 11, 1971 Mr. Blackum from the Geophysical Division
in Salt Lake City installed two geophysical electrodes in drill hole A-4

- at the Superior East Project. The Boyles Brothers drill rig and crew were -
utilized for a total of 27 hours during the installation. During that time
the Boyles Brothers rig was working on an hourly rate of ‘$30.00 per. hour.
- The Geophysical Division has agreed to pay for the use of the rlg.

“Will you please see that these charges ($810.00) on the Boyles Brothers
November bclllng are charged to the Geophysical Division?

/[a j (),a, P2 p7L "]

R. B. Cummings 42

RBC:lad

cc: CKMoss -

JDSell &)
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S L — s S s o molin = - T II T Tl BRI

_ .

i




. . ~+ CENTURY GEOPHYSI_CAL CORPORATION B
MINERALS LOGGING DIVISION
1730 Glenarm, Room 712

Denver, Colorado 80202
Phone: (303) 222-2689

/w M 1""“0 Area Offices

6%W¢’4<: ) &W:zzqk
Grants, New Mexico : Corpus Christi, Texas Casper
Phone: (505) 287-2926 Phone: (512) 854-1114 " Phone:
TWX: 910 - 982-1721 - TWXs

,'Wyoming

(307) 234-5321
910 - 949-4266

PRICE SCHEDULE

(Effectlve January 1, 1972)

- I. BASIC ANALOG LOGGINGr GAMMA RAY ("ACCUR—LOG" ~ CRYSTAL DETECTOR)

RESISTANCE AND SELF POTENTIAL’i

‘ A. Footage Rate - Minimum logging & hole. $ 45.00
- charge for each trip to '
gging Jlocation y -

g_} o pl 5208 oeagis & 10,00

1. shallow Holes (300 Ft. or less): $ - 1.00

, » A -0.15

2. Deeper Holes (300 Ft. or more): $ 10.00

- 0.115

3. Mileage (Round trip from Area Office) $ ’10.25

(lhayprs 000 fF ~ fosa T, »
4, standby (Time in excess of normal $: 10.00
interval required for

per hole
per foot

per hole
per foot

per mile
first 50

per hour

pulling drill string.)
Teppentiy H0.10 fI, racoded; o034t for \ s guclnl pomdinn

B. Term Rate:

1. Operation Loéation other than $ 12.00

Area Offices
2. Weekly (50 Hours) | $ 900.00
BN © 0.035
3. Monthly (216 Hours) $2650.00

per day

per foot

. o - 0.035 per foot

after
miles



Grants,
Phone:
TWX :

New Mexico

(505) 287-2926
910 - 982-1721

CENTURY GEOPHYSICAL CORPORATION

MINERALS LOGGING DIVISION

1730 Glenarm, Room 712
Denver, Colorado 80202
Phone: (303) 222-2689

Area Offices

Corpus Christi, Texas
Phone: (512) 854-1114 Phone:

TWX =

Casper, Wyoming

(307) 234-5321
910 - 949-4266

-

BASIC ANALOG LOGGING:

A.

Footage Rate - Minimum logging & hole
charge for each trip

(Effective January b

PRICE SCHEDULE
1972)

GAMMA RAY (G.M. DETECTOR)
RESISTANCE AND SELF POTENTIAL:

to logging location

Shallow Holes (300 Ft. or less)

Deeper Holes (300 Ft. or more)

Mileage (Round trip from Area Office)

Standby (Time in excess of normal

interval required for
pulling drill string.)

Term Rate:

~

Operation Location other than
Area Offices :

Weekly (50 hours)

Monthly (216 hours)

§ L40.00

2 1.00 per hole
0.13 per foot
Z 10.00 per hole
0.10 per foot

S 0.25 per mile after

first 50 miles

§ 10.00 per hour

$ 12 .00 per day
850.00
0.025 per foot

3
$
$2,500.00
$ 0.025 per foot




- II.

III.

Iv.

DIGITAL INSTRUMENTATION:

Footage and gamma counts per second
at one~half foot intervals:

~A. Perforated tape processed into punch

card format (suitable for Century's
"Grade" Program) with 80-80 llstlng

B. Numerlcal prlntfout on paper tape.
1. Footage Rate:
Set up - peap
s ,S\,&\\ow
Digitized zones of interest
2. Term Rate{

a) Weekly.(SO Hours)

Digitized zones of interest

b) Monthly (216 Hours)

Digitized zones of interest

DIRECTIONAI HOLE SURVEY:

A. Directional Sufvéy Oonly (Ndrmal
mileage and standby charges apply)

B. Directional Survey in conjunctlon
with basic logglng-

1. Pootage Rate:

2. Term Rate:

ADDITIONAL BORE HOLE SERVICES AVAILABLE.

Prices for these services quoted upon request; :

$ 15.00

5.00 .
$ 0.05
$250.00
$ 0.025
$ 0.035
$750.00
$ 0.025
$ 0.035
$ 10.00-
$ 0.10
$ 0.10°
$ 10.00 -
$ 0.10

GENERAL TERMS AND CONDITIONS APPLY

'per

e

- per

per

per

per

- per

- per
‘per

;per

per‘
per

hole (Additional)

foot (Additional)

foot G-M Detector
foot Accur-log

foot G-M Detector
foot Accur-log

hole
foot

foot

hole
foot



PEERAIEUn Beots vhse

s

Ne 7431

- Refain This Invoice for Your Files; We Do Not Send Statemenh.

- CORE LABORATORIES INC
. : .- Petroleum Reservoir Engineering _
o L | | Box 10185
o 7" DALLAS,TEXAS 75207
~ - 9 MARCH 1972 . 4.
r S PUR . T % 0y
: ORDER NO. Za S
SoLD AMERICAN SMELTING & REFINING COMPANY DATE 2/5/72 . Y
o ~ ATTN: MR. W. L. KURTZ . FIELD 5
© BOX 5747 . R - WEWNO. | -
- TUCSON, ARIZONA 85703 . . IR
L | . _ ] COUNTRY & STATE 7
| | - 722 o8 flo__ 2528 -
CLENTRO.3182-3 ; R » ER
SERVICE [QUANTITY} . DESCRIPTION » UNIT PRICE AMO»UNT
1B | 3 HORIZONTAL PERMEABILITY 4,00 . 12,00
3| VERTICAL PERMEABILITY. S 4000 ©12,00. .
5. | POROSITY 5.00 15.00
. 4% NEW MEXICO SALES Tax 1.56
APPROVED FOR PAYKEN® i f
- (Signathize) T
’ ) .éd',a/’:f/
00”‘ o S S'\_,W {4:57" ""’! k ‘ :
' . - 40,56
@RH@HNAJL STeTARE
A
ACCOUNT PAYABLE IN U. S.CURRENCY AT DALLAS,TE)?AS . ‘ . :
. e | 'renms- NET casnaonnvs “mvox_cn N? 7743




L Q V/i/
. | RECEIVE{‘:
EXPLIRATICIN sx—:Rvmr:s DIVISICIN b

3422 soutH 700 WEST ~ , ’ M;}f" 0 1972
SALT LAKE CITY, UTAH 84119 B _ 5
' S. W. U. S, EXPL. DIV,

May 5, 1972 R
; W. L K
MY g 1972

Mr. W, L. Kurtz
Tucson Office

' : E. M. SURVEY
‘SUPERIOR EAST, ARIZONA

- Dear Bill:

As you know, our recent attempt to make an E. M. survey at
Superior was unsuccessful. : o

Both of the holes were tried, and in each case arcing occurred
between the wires in the hole at comparatively low power settings. -
It is apparent that the insulation of the wires breaks down under the
condltlons of suspension in the holes. - ' ' :

I doubt that the method', even with a sound antenna, would have
much chance of giving significant exploration information consider -
ing the depths involved. However - we would like to make one more .
try, using A-2, :

Th1s tlme we will use steel- re1nforced wire to reduce stretch-
ing in the antenna. Also, prior to arranging for airborne coverage,
~ we would plan to make measurements with a simple surface receiver
"~ to determine whether or not an adequate E. M. field is coming out of
the ground S '

Yours very truly, |

C.l

CKM:am - ¢. K. MOSS



EXPLORATION SERVICES DIVISION

3422 s0UTH 700 WEST
SALT LAKE CITY, UTAH 84119

June 13, 1972

MEMO TO C. K. MOSS:

SURFACE E. M. MEASUREMENTS
AROUND SUPERIOR EAST DDH #A2"

During the week June 5 to 9 an electrode was placed in A2 and
surface measurements were taken along an east-west profile. Refer
to location map and Figure 1. ‘

Loading of Electrode

The wire proceeded normally down the hole until the water table (?)
was reached at 831 feet. From this point on progress slowed until at
around 4,200 feet the downward rate was less than one foot per hour.

The electrode settled in the hole from Tuesday to Friday morning when
the surface measurements commenced. At this time the 100 foot long
electrode was at a depth of 4,350' to 4,450'. The upper surface of the
electrode was 235' below the uncased portion of the hole at this point.

Antenna Specifications
Antenna Impedance - 52 «f=

Wire Impedance ' «43 wf=
Dipole Impeda.ncej/jj,‘;"' O
Dipole Size - - 39 feet

_ Transmitter Output

Antenna Current - 15 AMPS

Output - 750 VAC, 400 Hertz
Power -11,250 watts

Power dissipated across wire - 9,288 watts
Power dissipated across dipole - 1,962 watts
Output Transformer tap - 64 o=

Observations

The signal was very weak at the surface, being measurable only
within 800 feet of the hole. Three possible reasons for the weak signal



are: (1) high current density in the immediate vicinity of the 39' dipole,
(2) depth of the hole and corresponding attenuation of the signal by the
time it reaches the surface, and (3) power being dissipated across the
wire instead of into dipole.

One anomalous reading was recorded at 2,000' west of the hole.
The source is the telephone line.

Higher afternoon backgr‘ound noise was noted and the source of
this is probably atmospheric conditions prevailing this time of the year.

Recommendations

If surface E. M. around additional deep DDH's is undertaken in
Arizona, a larger dipole and heavier wire could improve the signal strength
at the surface.

Some initial E. M. measurements around drill holes could determine
if the field strength was sufficient for airborne E. M. and to help verify
the airborne results. '

Lo .

FB:am o FRANK BLACKHAM
Encls.

W. L. Kurtz, w/enc.

/J'. D. Sells "
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AMERICAN SMELTING AND REFINING COMPANY

SOUTHWESTERN EXPLORATION DIVISION
P. O. BOX 5747, TUCSON, ARIZONA 85703

50 NORTH 7TH AVENUE
TELEPHONE 602-792-3010

May 30, 1973

Mr. Charles Elliot

Elliot Geophysical Company
L653 East Pima

Tucson, Arizona 85716

Dear Chuck:

This letter is a request for a standard specific gravity
determination on twenty-eight samples of core.

Please place the following Purchase Order number on all
correspondence concerning the determination: PO# T-73-261.

All core is to be returned.

Sincerely,

A7
Cijg;&Zmed <44§lzé7
' James D. Sell

JDS:1b
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ELLIOT GEOPHYSICAL COMPANY
d'/liru'ng gsop/;ydcal fnginuu
. 4653 EAST PIMA STREET TUCSON, ARIZONA 85712 TEL. (602)793-2421

May 30, 1973 AS2P

Mr. James D. Sell

ASARCO

Southwestern Exploration Division
P. 0. Box 5747

Tucson, Arizona 85703

Dear Jim:

Re: Physical Property Determinations - Density

The 28 core samples received from you on May 30, 1973 {your PO#T-73-261),
have been run in the physical property laboratory to determine their
density.

The density determinations of these samples were determined following
conventional laboratory procedures for determining rock densities

. utilizing a volumetric method. The results of the laboratory density
determinations are reported in grams per cubic centimeter as shown on
the attached table. The accuracy of this technique of measurement is
to better than *.01 grams per cubic centimeter.

The samples are being returned to you as requested.

Respectfully submitted,

ELLIOT GEOPHYSICAL COMPANY

CLE:bt
attachment: report
distribution: James D. Sell

CHARLES L. ELLIOT REGISTERED PROFESSIONAL ENGINEER




ROCK PHYSICAL PROPERTY LABORATORY DETERMINATIONS

CORE SAMPLES

for
ASARCO

Tucson, Arizona
PO# T-73-261

Sample Density

Number in gms/cc
1 2,22
2 2.47
3 2.55
4 2.55
5 2.54
6 2.59
7 2.70
8 2.74
9 2,25
10 2.72
11 2,79
12 2.52
13 2.60
14 2.65
15 2.66
16 2,57
17 2.59
18 2.49
19 2.69
20 2.92
21 2.63
22 2.70
23 2.79
24 2,77
25 2.92
26 2,58
27 2.60
28 2.64

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON, ARIZONA

Ref: AS2P
May 30, 1973



ELLIOT GEOPHYSICAL COMPANY
4"Lmng gzoﬁ-ﬁy4£cql Enjinzz'z;

4653 EAST PIMA STREET TUCSON. ARIZONA 85712 TEL.. . (602) 793-2421
o May 30, 1973 |

ASARCO
- Southwestern Exploration D1V151on

P. 0. Box 5747

Tucson, Arizona- 85703 :

Attention: James D. Sell . ' AS2P

May, 1973 - o - Physical Property Laboratory Determinations
(your PO# T-73-261)

- Laboratory Services : ' : ‘ - $ 67.20

_12741‘459 Cf;4f
A -0 /O
S 30 -5

ALL ACCOUNTS DUE AND PAYABLE UPON RECEIPT

-
.
*
3
npsesiottn TS0



EXPLORATION SERVICES DIVISION

3422 SOUTH 700 WEST
SALT LAKE CITY, UTAH 84119

June 5, 1973

Mr. Jim Sell
Tucson Office

GEOPHYSICS, DACITE PLATEAU

Dear Jim:

Jerry Montgomery and I have discussed the question of gravity on
the Dacite Plateau in the light of the density determinations you have
made. The respective rock density values seem to put a serious limit
on the use to which gravity can be put there. However, we would like
to give it more thought after you distribute more details on the subject.
Can you also provide us with a sketch or two on hypothetical sections
which you might expect on the Plateau?

We would like to suggest consideration of a different method which
might be helpful in locating areas of shallower pre -mineral rock on the
Plateau. This method is an outgrowth of the old magneto-telluric concept.
You may be familiar with the latter which used heavy, bulky, equipment
to make measurements of apparent resistivity down to tens of thousands -
of-feet into the ground. The new equipment is designed to work to thou-
sands -of-feet, only, and has been redesigned so as to be portable with one
man.

This method would certainly not give depths to within a few percent,
but it might well give a general picture of pre -mineral bedrock form.

Let us know if you would like to pursue this possible application
further.

Yours very truly,
CKM: am C. K. MOSS

cc: W. L. Kurtz
J. R. Montgomery



AMERICAN SMELTING AND REFINING COMPANY
. . Tucson Arizona
June 6, 1973
TO: W. L. Kurtz
FROM: - J. D. Sell
Specific Gravity Determinations
Diamond Drill Core
Superior East Project
~'Pinal County, Arizona
The following :'samples have been collected and were submitted to Mr. Charles
‘Elliot of Elliot Geophysical Company for a Standard Specific Gravity determina=-
tion. Only the Specimen Number was used as identification.
Specimen B B T Drill.Hole Core Specific
“Number Rock Type" - "Number " Footage Comment Gravity.
. ST Dacite ‘ : A-1 1310 NC 2,22
‘ : . (Vitrophyric) : ‘
2 Dacite . A-5 1350 -~ ONX 2.47
-3 Early Volcanics M-1A 2405 - NC 2.55
-k Whitetail, fine C o M=1A 2500 NC. 2.55
-5 “Whitetail, fine S M-1A 2902 : NC 2.54
6 Whitetail, coarse M=1A 3200 NX 2.59
7 ‘Whitetail, coarse -~ M-1A k202 NX 2.70
8 - Whitetail, coarse U Me1A 4700 ONX - 2.74
B ‘Whitetail, “A-1 1551 ~NC. 2,25
. tuffaceous e L g
~10 Whitetail, coarse - DCA-1A 4020 NX 2,72
" Whitetail, coarse DCA-1A 4500 - NX 2.79
12 . Whitetail, A-h 2716 NX (split) 2,52
G fine, muddy-grit R : B ' B
<13 Whitetail, coarse A-4 3116 NX 2.60
14 " Whitetail, coarse A=k ke NX 2,65
- 15° 7 Whitetail, gritty A=k 5716 NX (split) 2.66
oy Pinal Schist. A=l 1603 NC 2.57
17 Pinal Schist A=l 2113 NC . 2.59
18 Pinal Schist L A=2W- 4250 NX (split) - 2.k8
19 . Pinal Schist CUTA=2W 4748 NX (split) S 2.69 i
20" . Naco Lms .~ DCA=1A = 4753 NX 2,92
21 - Naco Lms (shaley)  -M-1A 5160 “NX 263
:22 .. Escabrosa Lms .- ~ DCA-IA 5250 . NX . 2:70
.t .23+ . Escabrosa Lms. A=k - 6360 ~  NX (split) 2,79
£ . o 2h - Martin Lms - DCA-ITA. L 5747 - NX EN
. 725 . Troy Qtzite - - DCA-1A - 5768 NX L2920
--26 - . Qtz Monzonite . = M-1A 3015 CNX T 258
~-27 - Qtz Monzonite AW 4877 «  NXo(split) = 2:60
.28 -+ - Qtz Monzonite - A-4 6663 - NX (split)  z.6b:




iz v, Lol

W. L. Kurtz ' -2 - June 6, 1973

The reported values have been tabulated in three sections: Table 1 shows the
rock unit, depth, and density value; Table 2 lists the rock unit, density value
spread, and the arithmetic average of the density value; Attachment A plots the
values in the drill hole cross-sections. :

As noted, the values in the post-mineral units show a relative consistent increase
in density value versus depth of sample until about 4500 feet, where the values
show a reversal. ' :

The value spread also suggests that any rock unit density value (except for the
one high density value for Naco and one in Troy) could.-be within the spread of
values determined for Whitetail Conglomerate and, thus, a gravity determination
would be unable to separate the various units with a similar-value.

The cross-sections suggest that bedrock in holes A-2W, A-4, DCA-1A, and M-1A would
not have been picked by gravity measurements as known. Hole A-1 probably has
sufficient density contrasts between dacite and schist and could be:interpreted.
However, as pointed out previously, the average or spread of schist values lie

~within the near spread and average of Whitetail samples and would be difficult to

separate in most cases. Similarly, the light Whitetail tuff sample would suggest

. that it would be difficult to separate it from the dacite at any one point,

On the basis of the known reported density values, it is doubtful that any valid
‘interpretation of surface gravity measurements can be suggested, nor could ;
- interpretations be made whereby values and units could be projected any distance.

s AV A2 P

James D. Sell

JDS:1b
Attachs.

cc: CKMoss - w/attachs,



ROCK PHYSICAL PROPERTY LABORATORY DETERMINATIONS

CORE SAMPLES

for

ASARCO ,
.Tucson, Arizona
. PO# T-73-261

Sampie - Density
“‘Number in ggs/cc
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- ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL. ENGINEERS TUCSON, ARIZONA

Ref: AS2P
May 30, 1973
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TABLE 1 -- Rock Unit: quth vs. Density Value

Unit = Depth Value
Td : 1310 2.22
Td _ : : 1350 2.47
Tw ‘ 1551 2.25
pEpi 1603 2.57
pEpi 2113 2.59
Tev : 2405 2,55
Tw 2500 2.55
Tw 2716 2.52
Tw 2902 2.54
Tgm 3015 2.58
Tw 3200 2.59
Tw . 3716 2.60
Tw 4020 2,72
Tw ; 4202 2.70
p€pi , » 4250 2.49
Tw ' . L4500 2,79
Tw - 4700 - 2.74
Tw ' L4716 2.65
pEpi E - L748 2.69
Tqm 4877 2.60
Pn : - 5160 . 2.63
Me 5250 2,70
Tw ‘ © 5716 2,66
Dm : 5747 2.77
pEt ~ 5768 2.92
Me : O . 6360 2.79
2.64

Tqm - 6663

TABLE 2 -- Rock Unit: Density Spread and Arith. Average

- pepi

‘ -+ No. of o v “Arith.
Unit Samples Spread Average

Td - 2 12.22-2.47. 2.35
o - o 2,55 255
L Tw, tuff R 225 2.25
- Tw, fine 3 - 2.,562-2,55 - 2.54
. Tw, coarse 8 L-2.59-2,79 268

(Tw=A11) (12) - (2.25-2.79) (2:61)

“Tqm : 3 .2.58-2.64 2.61

- 2 2.63-2.92 2.78
“Me 2 - 2,70-2,79 g 2.75
Copm o 1 277 2T
pEt i 2.92 2092

4 2.49-2.69. 2,59
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EXPLORATION SERVICES DIVISION

3422 SOUTH 700 WEST
SALT LAKE CITY, UTAH 84119

June 22, 1973

Mr. J. D. Sell

Tucson Office
GRAVITY
SUPERIOR EAST

Dear Jim:

After studying your data and sections of June 6, we, here,
retain our skepticism that gravity would be of value to you on the
Superior East Project,

Jerry Montgomery expresses his belief that you might obtain
meaningful data for the Dacite and Early Volcanics, but from the top
of the Whitetail downward conditions would be difficult to sort-out.

If you have man-power available you might carry out a survey
in spite of the adverse information from densities. There is the
possibility that the core samples do not give a true representation
of bulk density. You have, at the same time, good section data with
which to compare gravity results.

Yours very truly,
CKM:am C. K. MOSS

cc: W. L. Kurtz
J. R. Montgomery



MINERAL

[
i

mgg HEINRICHS GEOEXPLORATION COMPANTY

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

November 13, 1973

Mr, Jim Sell
“American Smelting & Reflnlng Co.

P. 0. Box 5747
Tucson, AZ 85703

Dear Jim:

The enclosed technlcal data sheet is for your infor-

» matlon and reference.

We just recently successfully completed an induced
polarization resistivif y ﬁ%illzlng this scheme in a drill

‘hole approx1mately 3,000 feet deep .

This specific technigque would not necessarlly be the
only one that mlght be applied in your post mineral dacite
project, but it is one of the examples and I thought you
might be interested in this sample for your personal files. . =

Best regards,‘

Sincerely,
Heinrichs G EXp oration Co..

. Walter E. Helnrlchs, Jdr,.
Encl: 1 ) President

WEH:jh

P.S. More of these are available if desired.

ENGINEERING CONSULTANTS AND CONTRACTORS. GEOPRYSICAL, GEOLOG.ICAL AND ECONOMIC APPRAISALS.



i."SQ,“R", & “D" are Lhe Surface, Remote &
Downhole current electrodes, respectively

(CHNICAL MU\ SHELT

DOWNHOLE RADIAL ARRAY GEOMETRY
FOR
JINDUCED POLARIZATION-RESISTIVITY SURVEY
. />/ y
QJmu.x. HOLE COLLAR ) /“(

&\ \\\\\\\“ \\\\

‘ I .\ﬁu‘f’m v&/(_;—1+t):2+d2 - vn24+ 2 %-2nb cos8 Vn+ 1 d3=2(rt 1) cosF )

Where 1+ current in m111iamp§ through D-R, S-R-or S-D curvent eloctrode pairs
Vo oyvoltage in millivolts across dipole H=N-
a~ voltage dipofe M-N Tength in feet
n,d, & 1 are dinensionless
Then P°~/2TW, the apparent resistivity, will be in units of ohm-reet
Note: Lquat1on is exp]1c1t for a D-R electrode palr survey-
For an S R survey, d=o

& For an S-0 survey, l-o

A1so; Position "S" is the noPmaTAto~sur{nLo projection of "nN"
(not, in general, the drill hole collar)

The percent frequency effect (PFE), and the metallic conduction factor (MCF),

are computed as usual:

- Py~ Pu. . _ 1000 PEC
f€ = {———=110 M tJ e
PFE ( Py ) o 4 CF e

Where P. a Pu are the lower frequency and higher. frequency resistivities,
respectively.

YA R T L R B AP 3 N S g 4 A | A=, PR, e o "
! IR PR

e i b 1305 b e £ et 1o e A ) 1 < e £

e e L e i g e 4 Y S e e




EXFLDRATIDN ‘SERVICES DIVISIDN

3422 SOUTH 700 WEST
SALT LAKE CITY, UTAH ' 84110

' November 28, 1973

- Mr. Wm. Kurtz
Tucson Office

‘Dear Bill:

Chris Ludwig of Heinrichs advised us that they were successful in getting
the electrode into the hole on the Plateau. He then asked about our plans for
I. P. work around the hole, saying that they would like to bid on the job.

I know little about the setting of the hole or of your ideas for prime tar-
get locations around the hole; consequently, I could g1ve Ludwig little 1nforma--
tion. '

As I have mentioned before, I feel that a weakness of the standard ksurvey
approach (which Hauck espouses) is in interpretational ambiguities in predicting
the location of mineralization near the hole. One defect in Hauck's published

cases is his failure to show readings taken on the opposite side of the hole from

his target. In some cases the anomaly can show there.

In considering work for your hole, I would emphasize the fact that greater
credence could be given to anomalies lying more than three-quarters of a mile -
from the hole. For this reason I would stress the importance of covering as
great a radius as practicable, say two m11es or as far as- re11ab1e readlngs can
' be made, from the hole.

For a project such as this it would be rather difficult to pre-set the full
survey specifications; it would be more appropriate to set guidelines and then -
adjust coverage according to the kind of results obtained as work progressed.

~ I-would be interested in hearing your ideas as to areas of best potential
for coverage. Also, what areas around the hole might be excluded because of
property, topography, geology, etc. ? -
Yours very truly,
Cl
 CKM:am ER C. K. MOSS

cc: J. D. Sell./ .



806 WEST ‘GRANT: ROAD. - TUCSON. ARIZON; 5703 B, o BOX 5964 PHONE 1662) '623-0578

T i ‘ “March 4, 1974
,Mr James»D;,Se11 Geo1oqist REREINENRTOL & R

. S.°W. Exploration Division: S
,American'Sme1t1nq & Refining Comp
1130 N, Tth Avenue o o

‘rTucson, Ar1zona 85705

Re Downho]p,iP,Survey f
Supprior Area, P1na1 County;
Ari?ona : :

vaear Mr Se11

s In response to the te]ephone d ussion with. you 1ast week- we herewith i
‘-subﬂnt this. proposal for conductinq,: downhole induced’ P [B‘i, tion survey in
S0 the two ASARCO drill holes near Supe- _fi‘Pina1 C@unty, Arizena, 1n which we o

<:> . ’recentlj p1aced electrodes el : , v :

S e propose us1ng the downh‘
G .~sheet, with ‘GEDEX MK=4 mu1tifrequ
- _amperes. A remote electrode wot
“least 15, 000 feet away from eac
dei11 holes in at least four direct
50O foot 1ncrements out to about

_ Th1s IP coveraqe shou]d aive
”,deep "foides and aid {n the plan
~‘depth involved and probabTy condy

© - Whitetail cong1onerate, this work
- would use several: Jow 1P frequenc

to he1p remove any adverse 1nduc,

. of ‘coverage but it is estim&ted tha
J;to handle the 1ong wire and run fou

Our charges would be ba&,étg_ i

Four man crew p1us equipment at 30°f00/work day

IMINERAL ENGINEERING . CONSULTANTS AND 'CONTRACTO GEOPHYSICAL, GEOLOGICAL AND ECONOMIC . APPRAIVSALS -




Mr. James D. Sell, Geologist . -
March 4, 1974 o
Page Two

- 4 wheel drive vehicle at $15.00/day plus $0.20/mile
each and 1ikely two vehicles would be used.

-~ Crew 1iving costs at $18.00/day each for professionals
and $15.00/day each for helpers.

-- Directly incidental job expenses (communications, repro-
ductions, special fees, permits, insurance, taxes, expen-
dable field and drafting supplies, routine sub-contract-
ing, assays, and analyses, etc.), at cost plus 15% of our
invoiced costs. o S o .

-~ Property permits, line preparation 1iability and trespass
11ability, and related costs incurred on projects are
chargeable as expenses at our cost plus 15%.

-- Standby time due to” fnclement weather or client request
at one half the applicable daily base rate plus the ex-
penses as above. . o

Tucson office - final data compilation, computation and drafting at
© $10.00/hour. - o

- final interpretation and written report preparation
at $150.00/day. - o ‘ R

[}

Expenses:

Our normal work schedule is based on'a five day week and an eight hour
work day. Travel time up to one hour per day each way between job site and crew
base is not charged. Overtime is sometimes desirable or necessary to expedite
the job, and can in fact result in a saving for the client. Such overtime is
charged at the rate of $45.00/hour for the four man crew. Extra helpers if nec-
essary and mutually agreed upon, are charged at $50.00 per day each plus expenses

i

as above and overtime at $7.50/hour.

If both drill holes are run with four radials each and 12 field days total
are involved, we estimate the total project cost, not including interpretation
and final report, at about $5850.00. A final interpretational report, if desired,
would add about $550.00 to the project cost. . v o

We would be pleased to modify the above technical specifications to whatever
the ASARCO geophysics department advises to best fit their needs. Our crew avail-
ability at this time, upon notice would be one or two weeks depending on prior
committments. : '

Your understanding and approval of the above mayvbe indicated by — ~-ing
as provided below on the attached copy of this letter and returning it co us, or
by submitting a purchase order.

Sincerely yons,
Date:

Heinrichs GEOEXp1oration'Company

Accepted by: Zfijifiiwef/ﬂ

Title: L < W {'7
v o Chris S. Ludwig

Chief Geophysicist

CSL:mt , _
‘Enclosure :  Technical Sheet

I—IEINRICI—IE GEOEXPLORATION COMP.A.NY



EXPLORATION SERVICES DIVISION

3422 SOUTH 700 WEST , ‘ REQE
SALT LAKE CITY, UTAH 84119 _ = Vi -,

April 8, 1974 - Shy g

Mr. W. L. Kurtz
Tucson Office

Downhole I. P. Proposal
Heinrichs Geoexploration Co.
Superior East Project

Pinal County, Arizona

Dear Bill:

. In comment on Jim Sell's letter to you of March 14, the general
" outline of Heinrichs' proposed work sounds reasonable, however I would
make a couple of observations. '

As we have agreed before, it would be desirable first to have in-
hole I. P. measurements (alog) of a hole on the project with which
to better determine the potential value of "Downhole Radial'' work.

~ Second, when dealing with such great depths as are expected there,
I would be more favorably disposed toward the employment of pulse I. P,
equipment (Newmont design), or of variable frequency equipment which
yields the phase parameter, (such as McPhar offers.) The large
electrode spreads required for the problem at Superior East invite
trouble from inductive coupling, particularly from standard variable
frequency measurements, ‘

Yours very truly,

Cut

C. K. MOSS
CKM/mb

cc: R. J. Lacy
J. D. Sell



AMERICAN SMELTING AND REFINING COMPANY
TUCSON : ARIZONA

March 14, 1974

TO: W. L. Kurtz
FROM: J. D. Sell

Downhole 1P Survey Proposal
Heinrichs GeoExploration Co.
Superior East Project

Pinal County, Arizona

In anticipation of utilizing the downhole electrodes implanted in
drill hole Al-1 (at 3967 feet) and hole A-7 (at around 5000 feet),
| have requested Heinrichs GeoEx to submit a proposal for such work.

Figure One shows the access for the two holes, the major highway,

and the telephone and power lines. This information was not supplied

to Heinrichs but would be needed in any evaluation of the practicability
of a program. Both holes have been surveyed for deviation.

~Attached is the submittal by Heinrichs. Perhaps Mr. Moss, SLC, woﬁld

comment on the proposal. -
? ;

= James D. Sell ™

JDS:1b
Attachs.

cc: C. Moss - w/attachs.



‘806 WEST GRANT ROAD. TUCEON:

-{1139 H. Tth Avenue
§ ’Tucson, Ar‘izona 85705

Our c:harges wou‘l d be base‘

 Four man crew plus equtpmen

TIMINERAL T CENGINEERING CONSULTANTS . AND CONTRAC

Arizéna

. PHONE: (602) 623-0578

f ® Survey o
or Ama. Pinal COunty_

aﬂowing schedums, S
3@0.00/nork day. e

GEOPHYSIGAL, .

‘GEOLOGICAL AND EC QN.bM VL APRRANSALS .



Mr. James D. Sell Geoloqist
March 4, 1974 .
Page Two

ExpﬁnSes. -- 4 wheel drive veh1c1e at $15.00/day plus $0. 20/mile
: - each and likely two vehicles would be used.
-- Crew 11ving costs at $18.00/day each for professionals
and $15.00/day each for helpers.
== Directly incidental job expenses (cammunicat1ons. repro-
ductions, special fees, permits, insurance, taxes, expen-.
dable field and drafting supplies, routine sub-contract-
ing, assays, and analysas, etc.), at cost plus 15% of our
invoiced costs. .
«= Property permits, line preparation 1iability and trespass
11abi14ty, and related costs fncurred on projects are
chargeable as expenses at our cost plus 15%.
 -= Standby time due to Inclement weather or clfient request
at one half the applicable daily base rata plus the ex-
penses ‘as above.
Tucson office - final data compilation, computation and draftinq at
'$10.00/hour.
- =-final 1nterpretation and written report preparation
et $150.00/day. |

Our normal wurk schedule s based on a five day week and an eight hour
work day. Travel time up to one hour per day each way between job site and crew

‘base {1s not charged. Overtime is sametimes desirable or necessary to expedite

the job, and can in fact result in a saving for the c!ient._ Such overtime 1s
charged-at the rate of $45.00/hour for ‘the four man crew. Extra helpers if nec-
essary and mutually agreed upon, are charged at $50.00 per day each plus expenses

~as above and overtime at $7. Sﬂlhour."*'

If both dril1l holes are run with four radials each and. 12 ffeld davs total
are 1nvo1ved, we estimate the total project cost, not including interpretation
and final report, at about $5850.00. A final 1nterpretationa1 report, {f desired,
would add about $550 00 to the praject cost.

He wou!d be pIeased to modify theéabove tecbn1ca1 specifications to whatever

.the ASAﬂCB geophysics department advises to best fit their needs. Our crew avail-

abi11ty at this time, upon notice wou?d be one or two ueeks depending on prior

»committments.

NYour understanding and appraval?iﬁéthe above may be indicated by signing
as provided below on the attached csgy of this letter and returning it to us, or
by submitting a purchase order. :

Sincerelv yours ,

Date:
' , Heinr!chs ﬁEBEXpToration Company =
Accepted by: :

' o ) B Chris §. Lud«ig
Chief Geephysicist

CsLimt _
Enclosure :  Technical Sheet

HEINRICHS GEOEXPLORATION COMPANTY



DOWNHOLE RADIAL ARRAY GEOMETRY
‘ FOR '
INDUCED POLARIZATION RESISTIVITY SURVEY

‘\DRILL HOLE COLLAR S v

I

P
,’I

fom o wwen ne

.\\\\\\\\\\\\\\\\\\\.\\

ﬂ N

"S";"R"; & "D" are the Surface;'Remote,&“ ‘
Downhole current electrodes, respectively

Pa/2m =

av 1 : ! , 1 . { -l
1 [ VnZ +q? in+1)2+ 42 n24+2%-2nd cosh Vin+ D% A22-2(n+ 1)} cose] | ‘.

where I= current in milliamps through D-R, S-R or S-D current electrode pairs
V= voltage in millivolts across dipole M-N:
a= voltage dipole M-N length in feet ‘
ned, & 1 are dimensionless .

"Then P4 /2, the apparent:resistTVTty,twiﬂT be in umits of ohm-feet
Note: Equation is expTicit for a D-R'eTectroﬁe.pair~survey | |

" For an‘S-R‘survey, d=o0
& For an $-D survey, 1=o

Also: Pos1t1on "S" is the normal-to-surface proaect1on of "D"
- (not, in general, the drill hole collar)

"The Dercent frequency effect (PFE), and the metaTTlc conduction factor (MCF)
are computed as usual:

= Py ’ - 1000 PFE
_)loo &  MCF = 2

S H
Where PL & Pu are the lower frequency and higher frequency resistivities,
respective]y ' v

'Added Reference ANALYTICAL MODELS FOR THE INTERPRETATION OF ELECTRICAL SURVEYS
~ USING BURIED ELECTRODES, By Donald D. Snyder & Richard M. MerkeT,
~ Geophysics, be .38, No. 3, June 1973. pp 513-529.

 HEINRICHS GEOEXPLORATION COMPANY



EXPLORATION SERVICES DIVISION

3422 SOUTH 700 WEST
SALT LAKE CITY, UTAH 84119

May 15, 1974

Mr. James Sell
Tucson Office

DRILL HOLE
I. P. LOGGING
DACITE PLATEAU

Dear Jim:

In our last phone conversation you indicated that a hole
would be available in the fairly near future in which we could do
1. P. logging. Can you, at this time, give an up-dated estimate
of when this hole will be finished?

Yours very truly,

Cot

CKM:am C. K. MOSS



¢

AMERICAN SMELTING AND REFINING. COMPANY
TUCSON ARIZONA

May 30, 1974

Mr. C. K. Moss
ASARCO
Salt Lake City Office

Drill Hole DCA-3A
I.P. Logging

Dacite Plateau

Pinal County, Arizona

Dear Cal:

Your letter of May 15, 1974 has been found.

Unfortunately, no valid up-dated estimate can be given on when we will
have hole DCA-3A ready for logging. The rig presently on the Bohme
Project hole will be the one to do the coring. A loose estimate of

three weeks might be the time prior to moving to DCA-3A plus a number
of weeks coring.

I will notify you upon our moving to DCA-3A and also upon intercepting
bedrock, so as to better guide your activities.

Slncerely,

/@WJMZ/

James D. Sell
JDS:1b

cc: WLKurtz

QZZ:%;¢£;%ﬁdﬂ /2%2£S‘c655§2¢¢u7z) . nZé/Z461A6

D =2



BOB ANDREWS, Division Manager

CASPER, WYOMING
BOB FITZ(ERALD
PETR. BLD 5, ARCADE

PHONE 234--3921
]

MIDLAND, TEXAS

DAVID CLARK
105 WEST WALL

PHONE 682-0591

Well log Serwice (o.

266-0588 Arca Code 303

1753 Champa Street
DENVER, COLORADO 80202

@ L S ——— |
(el 28 YEARS™TTY

American Smelting & Refining Company
1805 South Bellaire ‘k 3

Denver, Colorado 80206 S

Gentlemen:

May we release the Electrical, Sonic and Radioaétivity

surveys run on the:
# 1A - OF DCA -2

21-1S-13E 11-1S-13E
Pinal, Arizona Pinal, Arizona

If these surveys are satisfactory to release, please sign
the authorization below and return in the enclosed envelope.
Two reduced scale complimentary copies of each log released will
be sent you immediately.

Thank you for your cooperation.
Very truly yours,

Rocky Mountain Well Log Service Co.

Gt \ T zzerdifpmnt

By: Ted Strickland

Logs Released to:
Rocky Mountain Well Log. Service Co.

f{ /% T
WY
(Signature of authoﬂ?zed official)

Manager of ExploratVon
American Smeltnng and Reflnﬁng Company

?ucson, Ar?zgna 85703

Logs on the above were run by:

(X) Schlumberger

3

o~

June 6, 197k { :TObTHEwwf
or. .

INDUSTRY

!

.OF SERVICE R

e

( ) McCullough
() Welex

Wireline ( ) No logs run

PN NN

) Dresser-Atlas ( ) Other
)W
) owp



EXPLORATION SERVICES DIVISION
3422 SOUTH 700 WEST
SALT LAKE CITY, UTAH 84119

July 5, 1974

MEMO TO JIM SELL:

Received your message regarding the drill move to DCA -3.

After all our attempts to get an in-hole logging survey arranged
at Superior, it appears now that we might not be able to meet your
schedule.

Most of our people and equipment are on outside jobs. I will
be out myself for the next two weeks, and then out again shortly

later.

Please keep us advised of your best guess for the hole termina -
tion. With a little luck, someone will be here to handle the job.

Leave messages with Agnes if I am out.

CKM: am Cal

cc: W. L. Kurtz
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SRR RECEy,,,.
AMERICAN SMELTING AND REFINING COMPANY T
ASARCO | EXPLORATION DEPARTMENT ‘ OCT g ]g7
ASARCO | f
: 120 BROADWAY, NEW YORK, N.Y. 10005 S w U g
A e '
. g"‘)‘
JOHN J. COLLINS —0
DIRECTOR OF EXPLORATION N C:) b
AIR MAIL . @ 2
Lo -

October 1, 1974

Mr. W. L. Kurtz
Southwestern United States Division

Tucson Office

Superior East, Arizona
Seismic Survey

Déar Mr. Kurtz:

I am amazed by the structure contours and isopach pattern on
Cal Moss' maps of September 27th. I suppose his reference data are the

- sections Jim Sell prepared in August 1972, but I wonder if Jim would
‘not draw the plan view of the Whitetail differently from Cal. Ordinarily

faults control the contours, and this will ask Jim to draw his version -
of structure contours and isopachs of the Whitetail conglomerate, with
copies to Cal and to me.

I see some data on . Cal's maps that are new to me, i.e., holes
B-3, B-5, and KC-1 showing relatively shallow depths for the bottom of
the Whitetail. Perhaps it is time for Jim to bring his excellent 1972
maps and report up to date? Have our drill holes been surveyed for
vertical angle? If not, at least one deep one (probably A-4) should

‘be done as soon as convenient. Please advise what possibilities exist.

Also report on the temperature measurements previously requested and
comment on ground water quality and quantity in our drill holes. Has
Halpenny reviewed this project?

Very tfuiy yo

cc: CKMoss _ ’ ’ P
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EXPLORATION SERVICE