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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

July 20, 1573 

Tills, 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Amole District 
Tucson Mtn. Park Area 
Pima County, Arizona 

A Professor Ted Anderson, consultant in economics, from one of the California 
institutions called Norm Visnes on July Igth. ~ The call was transferred to 
me and Prof. Anderson stated that he had a client who had some 3,400 
acres of mineral claims. He asked if we were interested and I replled that 
ASARCO was always interested, but would need further information and especially 
geological-assay data and, of course, where the area is located. 

In the afternoon a Mr. Lyle R. Palant, real estate and finance, located at 
the Tucson House here in Tucson, called and said he was responding to Prof. 
Anderson's call. The area turned out to be south of Tucson Mtn. Park and 
west of Conoco's holdings. 

After some one-way conversation, I asked if he had any new data which would 
help us evaluate the area and he replied that he had a map and some material 
and a proposal. 

Attached is his material, proposal, and a Xerox copy of the claim portion of 
his map. 

No information to help us evaluate the potential. As noted in the return 
la t ter  to Palant, I have declined to participate in his offer,  after reviewing 
this with Crist and our f i l e  information. 

Last week I had lunch with Jim Cooksley and during the conversation we talked 
about Conoco, etc.,  and Jim alluded to having a cl ient out in the area which 
was picking up a State Oil Lease within the Tucson Mtn. Park area and was a 
big dealer in the so-called "Sate l l i te  City" project. Apparently this is ,, 
Mr. Palant's group. I was under the impression that Jim was or had done 
some geophysical work for the group. I called Jim's of f ice,  but he is on; 
vacation so could not secure any further information. 

JDS:Ib 
Attachs. 

cc: J H C o u r t r i g h t ~ "  
RBCrist 
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Mr. Sells. Chief Geologist 
American Smelting and Refining 
1150 North 7th 
Tucson, Arizona 
85703 

July 19,1973 

Dear Mr. Sells, 

As per our conversation of this date please 

find enclosed the items we discussed. I shall 

look forward to hearing from you so that we may 

discuss this situation. 

Yours most respectfully, 

Phone ~ 622-8803 

Enclosures 
L /jm 
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TE~MS AND CONDITION~ 

E OF SURFACE & ~ENERAL I STS 
I!~DIATEL¥ oOUTH & V~EST OF TUCSON MT. PARK 

PIDL~ COUNTY, ARIZONA 

: ? - " . J  -' .i .. i : ' ,  ' i ' I ; : ' . T  

. . . . . .  .~..: I~, :-'~"' ' . ' : - i : ' , ' - '~ .  - 

; ~- , . ;  , . .  
( ' ! 7 : ,  . 

:. ........ -~ $ ~ . , o  PRICE 

• ~i~i:~.i :!,'.?...,.. i.,/ ' A) $I 5 m/!!ion 

$15,000,000.00 (Fifteen Million Dollars) ~ ' ': 

of unsecured long term notes (Issued. i:by , a '  ; " : . ~ : i ( :  i 

c) 

i- 

F , 

financially acceptable maker) 

Not greater than 29% of par value (face amount) of ~-~ 

notes may Be paid prior to July 15th,1975; thereaft.~z • 

pr.~ucipal payments must be paid in ~ less than two 

(2) calender years (exclusive) of 1975. 

Amortization of notes: As specified by the f~m.~nc±~.! 

institution that shall lend 90% of the face v~&ue of 

the notes above referenced. Lending institution to be 

provided by maker of the $15,OOO,OOO.OO of notes° 

' . . . . .  "~ " t .  

J~ 

D) Interest rate on notes: As charged by financial in- 

stitution that will make the loan secured (only) by 

said notes. : 

E) Interest payable: Monthly 

PROPERTY BEING SOLD: In Tovn~ship 14 South, Rsnge 12 East, o~,,~ 
County, Arizona 

SECTIO_ N ~J~: , " 

65 acres-surface only (located in West ~o of ~.ou~b.we~ ~ ' ~ ' ~ "  ~ , 7 ) -  '~ 

Continental Oil holds mineral claims, i i. j. 

SECTION 2..~: - 

320 acres of m_~.~era, l ~ (orbed in fee simple) 

300 acres of surface ownership 

Both mineral interests and surface interests are located, in 
South ½ of Section 29 ' 

:' SECTIO~ 3_Q: 

Min~.r~l rights (claims) to the entire section (except 1~'~J.1~tone 

Manor No. 6 subdivision, which contains 160 acres) 

80 acres surface ov~lership-North ½ of Southeast ~ of Sec ~ ~ ~ 
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sectio~ 
SECTXON3I: 
Mineral ~ms to the entire 

Surface ov~ershlp: :~ 

150 acres in Southeas~ ¼ of Seotlon ~ 

150 acres (minimum) in North ½ of Section 

"i situate therein). " • • ...... 
Su~face -None  (o~,med by S t a t e  o f  Ar izona)  

:: -~" SECTION 3-~: 

Surface o~.mershlp: 

120 a c r e s  i n  Nor thwes t  -~ 
90 acres in South ½ of South ½ of Section 

• J 

Hydro-Carbon Lease, plus mineral claims to entire Sectlo 

(except two school site !ocation.s of 30 acres, total, 

\ 
\ 
\ 

\ 

Mineral o~mership" 

None-Continental Oil claims exist thereon 

? . 

L- 

SECTION !i: 
Mineral ownership: 
~ydro-Carbon lease and mineral claims on the entire East 

of said Section. 

Surface ownership: < 

None- (owned by State of Arizona) 

PROPE R~ TY BEING SOLD: In Township 14 South, Range 11 East, Pima County, 
Arizona 

SECTION 2_~: 

Mineral ownership: ~ ' 

Slalms to the entire section 

Surface ownership: 

640 acres 

TOTAL DEEDED ACRES (MINIMUM) - which includes more than ~.~ F~ ,s _ of 
zajo----~ ro--~.d frontages is I ,595 acres. 

TOTAL MINERAL CLAIMS OR OWNERSHIP is 3,300 acres or more. 



"~>'~ ~ -' ," ) Immediate ~.,,,~., ..: ~ CLOSING DATE: 

'~':' TITLE INSU AN 

7) 

":'"': ' 9) SELLERS: 

Paid in full by Seller @ 

EXISTING DEBT ON PROPERTIES: $4,000,000.00 

None 
J 

A) Rancho Riata, Inc., an Arizona corporation 

-,~' .... ~ " B) ~d Associates 
J 

: ! , ,! • 

• 10) ~_~_~@~IREMENTS FOR EXPLORATION AND DEVELOPMENT OF MI_HERALIZATION IN 

I 1 ) ROYAL~f PAYABLE FROM MINERAL S$ EXTRACTED FRO~ V~_!THI-N THE AREA: NEG- 

OTIABLE 

. . ,. 



I) 

2) 

3) 

ASSUMPTIONS USED~ ANALYSES 
OF 

"WEST TUCSON~ROJECT" 
....... (as REAL ESTATE - ONLY) 

4) 

5) 

6) 

7) 

8) 

9) 

~o) 

11) 

Iz) 

13) 

THE "PURCHASER" IS INTERESTED IN "MAKING MONEY" IN A CONSERVATIVE 

MANNER. 

THE "PURCHASER" HAS NO RESERVATIONS IN UNDERTAKING A SOUND, THOUGH 

UNI_.NI_QUE, BUSINESS TRANSACTION, SIMPLY BECAUSE T~f "HAVE NEVER DONE 

ANYTHING LIKE THAT BEFORE'" 

THE "PURCHASER" WOULD NOT BE "UNHAPPY" HAVING ADDITIONAL WORKING 

CAPITAL ON HAND, WITHOUT DILLUTION THROUGH SALE OF ADDITIONAL COR- 

PORATE SHARES, ETG.. 

THE "PURCHASER" HAS A STRONG INTEREST IN MINERALOGICAL DEVELOPMENT 

OF THE SUBJECT AREA. (N.B. THE "PLAN" WORKS WELL EVEN IF THE "PUR- 

CHASER" HAS NO INTEREST WHAT-SO-EVER IN MINERALIZATION') 

TI~E "FU~C}~ASE~" HAS A CL~AR UNDEr, STANDING OF TIII~: ~:.I],',S OF FINA[[C.[AL 

"LEVERAGE" IN BUSINESS ACTIVITIES. 

THE "PURCHASER" IS AWARE OF THE EXCEPTIONAL GROWTH OF ARIZONA A~[D 

IN PARTICULAR, TUCSON. i 

THE "PURCHASER" HAS NO INTEREST IN THE SUBDIVIDING OR DEVELOPmeNT 

OF .~AL ESTATE. IF SUCH AN INTEREST DOES, !IOWEVER, ~XIST TOGETHER 

WITH A KNOWLEDGE OF REAL ESTATE DEVELOPMENT, THE FINANCIAL REWARDS 

TO THE "PURCHASER" MULTIPLY ENORMOUSLY! 

THE "PURCHASER" IS A BUSINESS ENTITY THAT MAKES MONEY AND WILL CON- 

TINUE TO DO SO, TO A SIGNIFICANT EXTENT, FOR THE NEXT ELEVEN (11 ) 

YEARS. 

THE "PURCHASER" IS SUBJECT TO ANNUAL PAYMENTS OF FEDERAL AND STATE 

INCOME TAXES, AT A O~ LEVEL ON EARNINGS, BEFORE TAXES, OF 

$I ,200,000.00 PER ANk~IM (ON THE AVERAGE). 

INTEREST PAYMENTS, IF PAID NOT GREATER THAN. ONE YEAR IN ADV%h~C~, 

ARE PRESENTLY 100% "TAX DEDUCTABLE" AGAINST STRAIGHT INCO~Z (A~D WILL 

CONTINUE TO BE SO DEDUCTABLE FOR THE NEXT 11 YEARS). 

TUCSON, ARIZONA REAL ESTATE VALUES ON "CLOSE IN" VACANT, USABLE REAL 

PROPERTY, HAVING ALL UTILITIES WILL CONTINUE TO INCREASE AT 10% (OR 

MORE) PER ANNUM, (N.B. VALUE OF THIS TYPE OF PROPERTI INCREASED BY 

FAR MORE THAN I~ PER AN~JM OVER THE PAST 20 OR MORE YEARS. 

TUCSON, ARIZONA POPULATION INCREASE (PERCENTAGE WISE) OVER TF2, ND<T 

11 YEARS WILL BE AT LEAST I_~ (I/10th) OF THE AVERAGE Ahq~UAL PER- 

CENTAGE OF POPULATION INCREASE EXPERIENCED IN TUCSON OVER THE PAST 

I I YEARS. 

THE "PURCHASER" WILL BE ABLE TO EVALUATE THE MINERAL PRODUCTION V~tLUE 

OF THE SUBJECT PROPERTIES WITHIN THE NEXT 11 YEARS. 

PAG_._~F~ 0__~ 
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I IHE "PURC ER" wiT  SE= cw o=s  

15) 

16) 

17) 

18) 

THE ENTIPO~I PROPERTY, AS REAL 

ESTATE OITLY ~LT THE END OF TEE 11 th YEAR, ABSEIT2 A DESIPd~ TO DE~- 

ELOPE M!~IZATION IN ~ Ag/~A. 

UNSECUIZED NOTES OF $15,000,000.00 ISS~ ~BY "PURCKASER" WILL BE 

ACCEPTABLE SECURITY FOR AN INSTITUTIONAL LENDER (TO BE PROVIDED BY 

THE ~ R  OF SAID NOTES) FOR PURPOSES OF T WNDING 90% AGAINST THE 

"FACE AMOS" OF SAID NOTES. THIS 90% LOAN WOULD BE MADE TO T]~ 

"BE~" OR HOLDERS, IN DUE COURSE, OF SAID NOTES. 

THE INTEREST RATE ON SAID $15,000,000.00 OF NOTES WILL BE 8% PER 

ANNUM (PAYABLE MONTHLY). 

TH3~ INSTITUTIONAL ~I~-%TDER (PROVIDED BY THE ~ OF THE NOTES) WILL 

CHARGE 8% INTEREST PER ~ ON THE 90% LOAN TO BE M.~DE USING TI~3E 

$15,000,000.00 NOTES AS SOLE SECURITY. i 

T}LE NOTES WILL PROVIDE FOR NO PAYMENTS OF PRINCIPAL FOR AT Lf~A~T 

TKE FIRST 11 YEARS, WIIICH[ MORATORIUM OF PRINCIPAL PAYMEE~TS WILL 

M.~TCH THE TERMS OF THE 90% INSTITUTIONAL LOAN TO BE SECIIR/~D BY T}!/~ 

REFEP~ICED NOTES. i 

PAGE TWO 
, 
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PURCHASER BEFORE.CLOSING 

FIXED ASSETS (AT COST)=IX .LONG TERM DEBT (UNSECURED)= Y 

AFTE__._~R CLOSING 

,~. FIXED ASSESTS (AT COST OR 
~"~ MAP~ET, THE L0~ER THEREOF) 

: i  X plus $15,000,000.00 

LONG TERM DEBT (UNSECURED) 

-- Y plus $15,000,000.00 

BEFORE TRANSACTION 

ANNUAL TAXABLE INCOME= X ANNUAL INCOME TAXES PAYABLE (50% 
BASIS)= Y 

AFTER TRANS ACTION 

- ot ANNUAL TAXABLE INCOME ANNUAL INCO~ TAXES PAYABLE (50~ 

X minus $I ,200,000.00 (8% BASIS) i 
I}~EST ON $15,000,000.O0) Y minus $600,000.00 i 

I 

LONG TE~ SECURED LOANS AVAILABLE TO PURCHASER I 
(BASED ON 2/3 OF ASSETS, AT COST OR MARKET VALUE, THE LOWER T.~EREOF) 

BEFORE 

LONG TE~hM LOANS AVAILABLE (SECURED) 

X 

LONG TERM LOANS OUTSTANDING 
(S~CURED) 

y 

AFTER 

LONG TE~M LOANS AVAILABLE (SECURED) 

X plus $10,OOO,OOO.OO (2/3 OF 
$15,O00,000.O0 ACTUAL COST) 

LONG TERM LOANS OUTSTANDING 
(SECUP~) 

Y plus $10,O00,OO0.OO 

CURRENT ASSETS & LIABILITIES 

BEFORE 

CURP~q~T ASSETS: 

CASH ON HAND= X 

C ~ T  LIABILITIES: 

Y 

AFWE____~ 

CURRENT ASSETS: 

C/uSE ON HAND= X plus $10,000,000.00 

.CURRENT LIABILITIES: 

Y 

INCREASE IN WORKING CAPITAL (AFTER CLOSING) $10;O00~0Op,O0 IN CASH (NON- 

TAXABLE, AS IT IS PROCEEDS OF A LOAN; TIM INTEREST ON SAID LOAN BEING AN ~DD- 

ITIONAL TAX DEDUCTION AGAINST STRAIGIIT INCOME') 

THE ADDITION ~ OF $10,000,000.00 MAY BE USED FOR MINERAL EXPLORATION, 

PURCHASE OF PUBLICLY HELD CORPORATE SHARES (ASSUMING A DEPRESSED PRICE EXISTS), 

PAYMENT OF CURRENT LIABILITIES, EXPANSION OF CORPORATE FACILITIES, PURCHASE OF 

INTERESTS (OR CONTROL) OF SYu%LLER COMPfdTIES, CALLING OF CONVERTABLE, CALLABLE 

DEBENTURES OR STOCK, ETC., ETC., ETC.. 

PAGE THREE 



REFERENCE USED 

I) 

i ~ "i~ 

:~ - • 2) 

3) 

SOFT DOLLARS= AMOUNTS OF MONEY V~CH ARE 100% TAX DEDUCTABLE 

AGAINST "STRAIGHT INCOME". 
i 

j i 

HARD DOLLARS= AMOUNTS OF MONET REMAINING AFTER THE PAYMENT OF 

FEDERAL AND STATE INCOME TAXES. : 

r 

HARD DOLLAR COST= THE AMOUNT OF AFTER TAX DOLLARS INVESTED IN 

A GIVEN SITUATION. 

SCHEDULE OF HARD DOLLARS INVESTED 

(ASSU~E[NG 8% INTEREST RATE ON $15,O00.000.00 OF 
NOTES AND A 50% TAX BRACKETI OF PURCKASER) 

YEAR 

FIRST 

SECOND 

THIRD 

FOURTH 

L~IFTH 

SIXTH 

SEVENTH 

EIGHT 

NINTH 

TENTH 

~ OO~LARS-TO OS_~ 

$600,000.00 

$1,200,000.00 

$1,800,000.00 

$2,400,000.00 

$3,000,000.00 

$3,600,000.00 

$4,200,000.00 

$4,800,000.00 

$5,400,000.00 

$6,000,000.00 

BALANCE OF HARD DOLLARS STILL OWED AT 11 th YEAR= $15~000,000.00 

(LONG TERM UNSECURED NOTES OUTSTANDING, V/HICH WERE ISSUED AT TII~ OF 
CLOSING OF TH~ ORGINAL PURCHASE). 

AS AT THE 11 th YEAR, THE "COST BASIS", IN HARD DOLLARS, FOR TEE 

"V~EST TUCSON PROJECT" (AS REAL ESTATE ONLY) WOULD BE: 

2u~TER TAX MONEY-INT~qEST PAYMENTS= $6,000,000.00 

UNSECURED NOTES OUTSTANDING = $I 5;000.O00.00. 

TOTAL TAX BASE (COST) = $21,000,000.00 

AVERAGE HARD DOLLARS INVESTED ("OUT OF POCKET") OVER TKE 10 YEAR 

PERIOD EQUALS $3xQQQxQQQzQQ ($o.oo AT TI~ OF CLOSING, $6,000,000.00 
AT E~TD OF IothyEAR). 

PAGE FOUR 



VALUE SCHEDULE OF WEST@SON PROJECT 
AS 

REAL ESTATE ONLY 

~: A ~ A~WAL INC~ASE I~ LAND VALUE ~ BE~W USEO. 

yEAR VALUE INCREASE 

CLOSING 
($15,000,000.00) 
FIRST $1,500,O00.00 

SECOND $1,650,000.00 
THIRD $1,815,000.00 

FOURTH $1,996,500.00 

FIFTH $2,196,150.00 

SIXTH $2,415,765.00 

SEVENTH $2,657,341.50 

EIGHTH $2,923,075.65 

NINTH $3,2~5,383.21 

TENTH $3,536,921.53 

E Lm~V~PYH $3,890,613.68 

~ALUE AT END OF YEAR 

$16,500,000.00 

$18,150,000.00 

$19,965,000.00 

$21,961,500.00 

$24,157,650.00 

$26,573,41~.00 

$29,230,756.50 

$32,153,832.15 

$35,369,921.36 

$38,O61,136.89 

$42,796,750.57 

VALUE COMPUTED TO EI~"fENTH YEAR EQUALS 

COST BASIS (FOR TAX PURPOSES) 

NET TAXABLE GAIN EQUALS 

$42,796,750.57 
~O_o ooo oo 
$21,796,750.57 

ASSUMLNG TKE "PURCHASER" DOES NOT DESIRE TO UTILIZE FROM A ~ilNEPdkL 

DEVELOPmeNT STANDPOINT_, AND THUSLY ELECTS TO SELL THE PROPERTY OLrLY FOR 

ITS REAL ESTATE VALUE (DURING THE TENTH YEAR OF O~£NERSHIP) AHD PRIOR TO 

THE DUE DATE ON THE $15,000,000.00 OF UNSECURED NOTES USED TO ACQUIRE 

THE PROPERTY, THE TOTAL HARD DOLLARS "OUT OF POCIOET" AVERAGED OVEN A Thai 

YEAR PERIOD WOULD BE $3,000,000.00 AS CONTRASTED TO A NET GAIN FROM REAL 

ESTATE OF $21.796.750.57' THE GAIN OF $21,796,750-57 SHOULD OF COU~%~7~, 

ALSO BE DIVIDED BY TEN YEARS IN ORDER TO ASCERTAIN TP~ ~I%~NUAL AVERAGE 

DOLLAR GAIN ON THE AVERAGE ANNUAL HADd) DOLLAR INVESTMENT. USING SUBJECT 

FORMULA, THE AVERAGE HARD DOLLAR INVESTF~T OVER THE SUBJECT PERIOD (T~$ I 

YEARS) WOULD BE $3,000,000.00. THE AVERAGE ANNUAL GAIN ON TKE $ 0~00_~00 

INVESTMENT WOULD BE $2.179~675.0~ (BEFORE IT~DERAL AHD STATE TAXES). 

$3,000,000.00 PER ANNUM YEILDS $2,179,675.06 PER ANNUM (BEFORE TAYS~S). 

TKE AVERAGE INVEST~Y/fT RETURN TO THE "PURCHASER" (AND OF COURSE ITS STOCK- 

KOLDERS, IF ANY) IS THEREFORE 72.656% PER A~[NUM BEFORE TAXES. 

T~_~ FOREGOING ANALYSTS OF TP~ 'W~ST TUCSON PROJECT" ASSU~S NO g!~RAI~- 

IZATTON DEVELOP~.~T BY "PURCHASEN" AND PRESUMES NO REAL ESTATE DEVELOP- 

~N~_ BEING__ U~E~T~, N ~ T~ "PUP.C~ASE.~" '. 

PAGE FIVE 
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Mineral and Surface Ownerships 

SOUTHERLY PORTION OF Tucson Mo~J~ain Park Area• 

" ! CONTINEI~TAL OIL COMPANY (CONOCO) MINING CLAIMS 

ON PRIVATE AND pUBLIC LAND (CONOCO OWNS NO 
SURFACE AREA) 

i 

; 

SIGNO VINCES, INC., AND/OR RANCHO RIATA, INC.(AND 

ASSOCIATES) SURFACE OWNERSHIPAND MINERAL 

CLAIMS (OR OUTRIGHT OWNERSHIP OF MINERALS) 

:::::::::::::::::::::::::::::: 
~:~:~::~:.-:':!!!:i:~:~:~:~::~:!~ 
~,-.,.%-•%%,.,%,:.:.:,%,.%,.,,%,,,,%< 

:::::::::::::::::::::::::::::::::::::::::: 

~ , . 4  

i_ '___  • j _ . .  

SIGNO VINCES, INC. HYDR(~" CARSON LEASE, MINERAL 

CLAIMS; SURFACE OWNED BY STATE OF ARIZONA 

RANCHO RIATA, INC. MINERAL CLAIMS ON FEDERAL 

LAND (OPEN FOR MINERAL ENTRY) 

SIGNO VINCES,INC. AND/OR RANCHO RIATA,INC. !AND 

ASSOCIATES) OWNS SURFACE; CONOCO HAS STAKED 

MINING CLAIMS THEREON 

"RJCSON MOUNTAIN PARK AND SAGUARO NATIONAL 

MONUMENT AREA (NOT OPEN FOR MINERAL ENTRY) 

© AREAS OF KNOWN MINERAL PRODUCTION AND/OR 

PROSPECTING 
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A,SARCO 

O 
AMERICAN SMELTING A N D  R E F I N I N G  COMPANY 

S O U T H W E S T E R N  E X P L O R A T I O N  D I V I S I O N  

P. O. BOX 5747~ TUCSON, . .ARIZONA 8.5703 

July 20, 1973 

G" 

1150 NORTH 7TH A V E N U E  

TELEPHONE 602-792-3010 

Mr. Lyle R. Palant 
Suite 1421 
1501 North Miracle Mile 
Tucson, Arizona 85705 

Dear Si r: 

Your packet of information arrived yesterday afternoon 
(July 19th) and I have had the opportunity to review both 
your information and some which is in our office. 

In light of our own information and the apparent lack of any 
further geophysical or geological work, which might influence 
any decision, our office does not wish to participate in your 
proposal at this time. 

I am returning your packet and map of the claim holdings. 
Also, for your information, Mr. J. H. Courtright is Chief 
Geologist of ASARC0. Mr. Courtright is presently out-of-state 
and could not handle this personally. 

S i ncerel y, 

JDS:lb 
Encs. j "  

cc: JHCourtright 
WLKurtz 
RBCrist 
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9_~RICAN SMELTING AND PJ~NING COMPA~/ 
Tucson Arizon~ 

. SOUTH AMOLE DISTR~CT 
Porphyr~ Copper E~lpra_tti.~ 

In his letter toMr. Pollock of A~I 25; 1960, Mr~ Richard dis- 
• cussed the pro Dert~ situation ~n~ outlined in ~eneral the plans for future 
procedure in the subject ~e~o The follc~,~ng comments describe the ~ri~- 
ei~l seologle features "~hlch will influence ez!~loration ~nd inte~pr~- 
%~tiOn of d~, g~ined therefrom. 

s ~  

The Mission stud Pima ore de.posits, mad the copper mlner~lSzation 
in the S~n Xavier Reservation o c c u r  ~t~in a broad belt of sdtteratlon 
which trends noz~h~-~esterly to~za the @~avel covered pediment ~ong the 
sout~.~est flsmk of the Tucson Moumtadns. l~a this vielnlty~ the South 
Ame!e dlstrict~ drilling at l~rk .Hill by Ke~n Cott~ty .Lead Co. (see attached 
map) disclosed sigaifieamt dlss~mimated co, per minezallzation in sediments 
e~aeent to a mo~zonlte intrusive. Their drilling ~iso has sh .o~a that a 
s .hall~ ~ediment extends farther ~est beneath g~avel th~n p~Vlously sup- 
posed, au~ that ~eakly mineralized monzonite l~hyry is there p~esent. 
Disseminated oo~per occurs in a sm~ll monzonite i.~!ug at SagS.haw H~ll, 4 
miles southa~st of P~rk Hill. 

These copper deposits in the South Amole district are not ore 
bodies, nevertheless they are si~ificant in that they may be Offshoots~ 
or satellites, o f  a !ax~er zone of dlsseminatee~ mlnera/~zation concealed 
by ~lluvlum on the ~d~cen~ ~ed~mento Furthe~re, our drilllng on the 
Indian le~sedid not discover a northern limit of the Mission-San Xavier 
~Itera'hion zone, so this iml~)rtant col~Per-bearlng zone may @/estioma, bly 
be pzoJected~ into the ~-~de alluvial covered pediment west and south of 
S~glnaw Hill ("North Boundary area," Richard's letter to Pollock). For 
these reasons~ ~ar~s of the South Amole dlstzlct and San Xa~.ex ~ Reserva- 
tion should be re~arded as potemtially o.'~e-bearlng. 

/ 
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~,~ILXZATXON 

The dlssemlu~te~ Cu ~%nera3.i~tion k~a iu the Pins (Mission 
and San Xavier) ~ua A~mle Districts is of fou~ relste~ ~hyl~s. Wide halos 
Of ~itere~ rock suz~o~u~ the ore zones. 

I. ?erwsive ~iss~mlnati~ au~. ioeal ~assive sulphide replacement 
in %~etite~ vlz.~ the Mission ore zone sad ~ms mine. The %aetites weze 
fo~med fz~m P~leozoic limestones. 

2. D~ssmmlm~tion in fraetur~l elastic sedlmeuts of the Ammle and 
Pima groups; v~z.~ the ~.~bssion ore zone ~a~ Pima mine~ the sub-c~mmerclzl 
del~sit of the San Y~vier lesse~ a~i i~r~s of %h~ Dural mine. These de- 
9ositS have the ab~e'~erls~Ics of the so-called "per.~hyr~ eol~erSo" 

3. Disse~%u~tion in por~IkVries. Tkis type is not dz~Tu~nt in 
the cm~mercial de.sits of %Zu~s aa~a. Mineralized ~or~hyr# occurs st 
Sa~w Hill, ~sslon~ San Y~vler !ease~ earl Dural. 

4, Be~.ed rep~/~t of Amole ~oup, This type o f  deposit occurs 
in ~rk ~il!, discovered by Ke~n's d~illlng. The thin-~edded s~nts 
sa~ ha~&~ae~ by insi_~iemt silic~;~,io~, bu~ hed~ing is ~_~eserved= Disseml- 
nate~ to massive chaleopyrlte~ ~j~te ~d i~rh~tite selectivel~ mlmers, l- " 
Ize al~w~ bedding stneactureo 

Altezatleu ss~oc~ted with (!) forms l~rge ~a, eas of g~vaet~ dlop- 
side snd sctinoliteo }~etSte is present in the P!~ m~ne. !ulteratlon 
assoalated ~th (2) and (3) fords quartz, se~imite~ and clay~ and is %~i- 
c~l in a genezal ~.~ay of the alteration :.~ouua at Silver Bell aua else'~here® 
Much Of the ~Itel~tion of the "~_~ox~ ~hFr~/' at Missi~a is slmil~1" tO 
fel~%thizati~a of the AJO oZ ~g~d ~e~ 

PARE HILL D'~ILY.RT,, 

Coma%~/inte~-est in tl~ South Amole dls%rict ~as stlm~late~ when 
Wayne Me W~ilaee~ abler geologist Tucson oi~fice of Ee~n County Lemd Co., 
all.a4, me to see s~me of their drill ~ores and logs from ~k ~ (let- 
ter, Picha.~& to Po~l~ek~ I/~/60). SuhsequentlF~ Ei~h~r~ ~nd Courtr~ght 
examiz~d some of the co~e~ ~ud'a ~e~ox~ and ~c~ill logs by W~/laeeo 

Ke:~n d r i l l e d .  6 holes in a Joint effort ~ith Ventures~ L%do, and 
a seventh hole ~i~er Vent~Tes had. ~zo~e~ out. ~o of these were shallow 
inclined holes to test specific targets~ and another ~s a sh~ll~,~ ver~,i- 
~ul hole north of a ma~o~ fault in the foot~rall b~_z~.ko The m~merslizati~a 
cut "oy these S holes is we~. The r~maiulmg four holes (Table i)~ which 
bo~na an ~rea  ro'~v..hly 400' x 500~  ~ e  v e r ~ i c ~  ~ remge ~ o m  1170' t o  
i~0 ~ in depth, ~All-sh~.~ appreciable mineralization. 

The oute~o~ ~ o ~  the w e l l  m~ne~! ized ground, is .  but w e ~ ! y  al tered~ 
and dues not i~efleQt the ore-grade ha%~i~on~ which is be!aw 600~, The 
rocks are "~hin bedde~ ar~il].!te (hornfe.ls) an~ serici%ized ~rkose. Beds 
dJ.p a'oout ~5°~ excel~  i n  ~ine flr.st fe~ hu~dre~ ~eet~ ~here steeper dips 
~re feted tO be trunca-~ed abow~ a pel~istent 30 ° f~ult~ 
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Keza has asss~d onl~ selected portions of  core (TaBle I) - -  th~se 

zones in ~hlah there is visibly strong COl~ger mlnerallz~tlon. The l~e~ 
~vade ;~r%io~s between these zones of hlgh-grade ~eeelved little ~ttentlon 
from Kern seolo~stso As~s of~he thin higher grade z~nes v~ry 
aleut 1 to  ~ Cu; e - ~  bei~s the most common range. Certsin llme-sili~te 
s~gillite beds spDea~ to 1~ most fa-~mble for the h i ~ - ~ d ~  Cu concen- 
tx~tlons, l~jz~i%e end chaleopy~Ite rep!~ce these ~md~ ~t l~esex~e the 
bedd~ stzuctu2e° Th~ ~kose app~ams ~ ~e m~st favorable for dlsseml- 
n~ted mine~"ali~tlon~ but an umdeterslned amount of co~er is slso dlssem- 
in~te~ as tiny s~l~hlde gr~ins %/1~ough~u% the ~Tg~Llllteo Silve~ is pre- 
sent in  a r~tio O# a~out I/2 oz Ag to  e~eh I~ Cu° 

The applics, tioa of induced r~la~iza"~ion~ the meth~ most directly 
responsive to d!ssemln~ted sul.~hldes, needs little c~men~. In the re- 
eonuaisssn~e of  l~l~s of the San X~ie~ Resex%~tlon and southwest of S~g- 
In~w Hill, the i~irst objective of IP sur~eys vould be to dls~%~r whether 
or not the Ssn X~vle~ al~ered zc~e h~s a hot, hera limit, and to outline 
i~:S 3me~ti@~ if it dOes c~ntlnue° The ~es/~j/ disse~ted~ s~-o~e grade 
sul~hlde concentz~tions of the elterea ~one ~II Be of si~ifi~ance if 
they can be d~%ec~&edo Since some beds of the Amoie group ~ t ~ i u  very 
sm~ll ~usntitles of s~ngenetlc imJ~ite~ a b~ekground response ~y have to 
be c~asi~ered° 

Msg~etmmeter su~ve~ ~C~id ce~tsimly pick up ~es~mse 9zorn the 
esthetic ~ost-~ze basslts~ ~n& ~iso ~om ma~etic fo~tlcms in the Pim~ 
~up of p1~=Oz~ ~oaks. ~ ~amp.!es~ the Ey~n aer~,g. San X~vler sur- 
ve~ for ASAR~0 ~oln~e~ ou~ %he basslt cove~ ~;ith considerable success, an~ 
• 'c~e Ke.Tn ~ i l .~ .ng  sOUT/~.zest ,Of Peek Eikl showecl, a m~ne~ie high ~here to  
Be ~used by ma~%etic ~on~l~aerates Of the Clsflin Bgmah or Silver Bell 
Zoz~t ion.  Mm~m~Ite in the Pim~ mine ore zone ( ~ t t e d  Geo l~s ic~ l )  au~ 
  rrhotite zones at Park H i l l  (Kern Co°) have produced ma etic-high 
~ e s .  The P~k  H i l l  ma~ne%~Ac high ~ s  atso ic~ated ~y our Hycen 
survey; After a field check %~hls ares ~.~ reccm~mended for further study 
by ASARC0 geQp~vslclsts (Memo: Ea~$n to !~cy, 7/17/57; letter: 7_aey to 
~a~ma 7/30/~7). ~n center, st, ~ magnetic l~z h~s been found over some 
altered sad SUll~hldized sa. ~s~ such as Ssa ~uel au~ S~lver Be3&.° %~nese 
axsmples ~re given to illustrate some of the features ~.fnlch ~ou!d influo 
once, and compli~te, the Intergretatiun of m~netle sua%~s in the Amole 

Electzom~gaetic surveys need little comment heze, The EM work 
at Mission sea ~su lug  discussions h~ve brot~ht out the ~er~inent factors 
and ~blems, I might mote, however, that ~outh~est of ~ark Hill a ~%zca~ 
~ high ~ (Ke~n Co. survey)~ elon~te~l ~ rosy reflect a f~3:~ ~rkln~ 
the edge of ~he ~nall~.~ Loedlm~%; i~ might ~e that ~ ~o~k ~ou!d help 
outline the ~n%, if this ~e~omes necess~j~ 

At Mission ~n~ San Xavier it proved ~ossibie to co~zelate bodies 
of heavy sillcates (tactites) %~i%h 8~vity "highs" 8nd to correl~te so~e 
"stmActu~-t~2e" linear ~ravlty festu~es %0 conta~ (fault) strac~ures. 
On a regional scs~le~ high mountain blocks produce higher ~ L % y  response 
th~n ¢leep va l ley  ~iocks~ and if %he %~o s~e boundml ~ ~ !~rge steep fault~ 
the gm~lient be~..~een the high and Io~.~ ~a~ty In%~aslty might so reflect° 



The interpretation of response obtalnel over alluvium ~oul~ be hampr~e~ 
~ecause i% is not possible to compensate for effects pro~uc~i by the 
presently unknmm be~ck to~graphy in. the South Am~le area. Tactite 
bellies may or may not "~e c~ace~le@ beneath alluvium on the San Xavier-Am~le 
pediment; at least~ there &~ nO direct lea~s, or p~ectiOns, ~.;hie..h ~ttld 
so indi~te. ~t is an open question, then~ ~hethe~ gravity surveys a~e 
~arrante~ at this time. 

w 

The Identifiable ro~k formations in the Pi~-Ssn X~ler-South 
'Amole dls%zi~s a re  ntmterous an~ v~rle~, an~ it is essential to stru~um- 
~I inte~e'~tloms %~nt %he~ be ~eco@~ized cozTec%iy. The s%~tig~aphic 
column and i~neous in~ruslves that have been resolve~ by OomDsny geolo- 
~.StS i~ recent ~s e~e show~ o~ "r~e z'htached m~, 

The geslogle ~ata that h~%~ in the past been ~ubllshe~ on the 
Pim~ District and "l~eson ~umtmi~s are useful in va~jing degrees, but 
all those fo~mer ~;orks con%aln mlsleadin~ ana Sometimes grossly incoz"~eet 
Interpre~tions. ~'[o ~ears ago ~ h~ %~ritten on the South Amole dlstrlet 
in an unpublished "hhesis (~nlversity of Arizona). ~ts of the geologic 
l~'ese~atle~s no~.r ~ivea ~re b ~ e d  On the%. work, ~i~ l~u~s O~ mapping 
drilling In~erg~etations for the C~m~smy by J. H. Courtr!ght, O. D~ E~ns, 
Byl~n Handle, R. Cribbs, sad m~self. T consider that th~ Information 
no~ set forth, ~en though brief, t~ be a sig~i~.c~nt aa~ce over the 
geologic inform~tion ~ch Is ave/3~ble %0 other eOmlmmies. Some addl- 
tlons an~ perhaps changes may incur in the f~ure, as study of tkis area 
still contln~es~ but X have no doubt that the sstllen'~ facts as here des- 
~lbed ~ correct° Where eoDtro~rsy exists I have attempted so to specify~ 

Rre-0~e Eeekm 

Mineral Hill gz~niteo - -  Pre-C~.mbrian° Coarse-grained interlock- 
i~g ~ua~tZ ~ O r  "~n feldslmm~ ~ith ~s~s of ~iotite-chlorite. 
Age o~en to some aa%Taent~ ~s it hinges u~au st~uetumal intergre- 
~tion ne~ ~Inezal Hill, end eoxTelation by iitho!o~" to d~fini%e 
~ze-Cambriau granite 3 miles %o %he south,'care 

C~b~an Se&%nmnts. -- (I) Bolsa ~us~tzlte at ~se, about 600' 

- 

Overlain b[ (2) Cechise_ format_on~ 300' thick in north Tucson 
Mountains~ no% def~ni~ely kno~n in Pi~ district, ~ithough a 
bro~m silty schls%ose qua~tzite~ about 25-100' thick at Mineral 
Hill ~na T~ba Buttes m~y be its e~uivalent. Overlain by (3) Abrigo 
lime~me~ about 350 ~ thick; banded, gna~ly limestone and silt- 
stone. 

~arBonlfe~ous amd Devonian li~s%Oneo -- (!) Devonian Man-tin flea- 

dolomite; b~ra an~ g~ay, weaT/~ers to buff stud pxnk tones; thin 
coral reef in u@per h~Ifo 0ver.L%in by (2) Mississippian Es~bresa 
limestone, abbut 600' thick; V~ick-beddmd p~/e~ gray l i m e ~  
~ ~ t e s t  metamorphism forms massive, white, coarse-gm~ined 
m~rble° Overlain by ~3) Pennsy!vauian Horqui!la limestone, thickness 
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plus or minus I000', not accurately kno;m- thin bed of red silt- 
stone and chert-pebble conglomerate at base; l(~.zer ~ortlons lime- 
stone~ some dolomite, few thin shale ix~tings; upper portions more 
elastic with muah sandstone and shale. 

Permian limestone. -- (I) F~.rp formation -- in p~rt e~uivaleut to 
B-~t'6Audr~d~ formation -o overlies Horquilla limestone ~rlth 
grads ,  t t o n m , 1  eontac%~ Pennsylvenian-Permlan boumd~ry within lower 
pma~ Of unit; ilmestone~ shale, s~ndstone~ some red beds and &q~si- 
ferous unit , thickness not established, ~robably beseech 300-800' 
Overlain by (e) Schez~zer formation; pure~ fine-g~v&ined white m.usa~z- 
ites, above ead below a gray flne-grained dol~yzD~e with char~cter- 
Ist$c c~Iclte nodules (1/8" to 1/2"); lower quar~zlte 300' (1)~ aolo~ 
mlte 150-300'~ uppe~, ~bzite 50-150'. Ovezl~In by (3) Conch~ flee- 
stone, 800' plus thick; d~.rk gr~y to black cherty llmesto~; g ~ -  
ize~ sequence is: 25' thln-bedded limestone at base, followed by 
~O' very ehex~y limestone, followed by 75' massive black limestone, 
follo~.re~ by v~rlab!e sequence of thin- to thick-bedded limestone 
and dolomite ~ 

Ammle grOUpo -- Io~rer and Upper Cretaceous, upper ~%rts m~y be 
~llest Tertiary. Thickness not accurately kn~, but probably 
exceeds ~00~o Limestone conglomerate up to 50' %hlck at 1~se H 
usually "hhinuer. .&mole group, above this consists of a ~onous 
sequence of thin- to medium-bedded arkose and siltstone~ shyly units, 
dud occasionally a thin silty limestone bed~ Tan to gra 7 in weathered 
outcrop, with a f~ black shales dud limestones. Unweathered silty 
sequences are dark to light gcay~ ~¢eakly calcareous, sad cautsin 
traces of syagenetlc pyrite ~na c~Pbonaceous material. Near Ss~Luaw 
Hill i h~ve m~pped four foraatlons~ but their co~relations north 
and south of %his area ~zm uncerta~_u. These are: 

I. Braun formatimn, estimated thlckness lO00' plus~ overlies lime- 
stone c~g~te deposite~ on Pe!~an Conchs(? ) llmestone~ 
Tan an~ gray (outcrop) siltstone and silty ~rkose~ few thin 
limestones, ~enex~lly thln~bedded or sha!y. 

° Dead Cow for~stlon, 2000' thick more or less. Interpreted to 
overlie ~ t i o n .  Coa.~se-grained white or ~y srkose~ 
pebbly lenses common. Y~terbed~ea siltstones ~bout ~ of 
section -- in outcrop th~se are genem~lly covered. Lower Cre- 
taceous fossils in middle. Unconformity near top, b~h lithology 
same abov~ add below. 

3~ Mo~se House f~rmation, thickness uncertain, ~y be several hun- 
Ted feet.-"I-nterp~eted to overlie Dead Cow formation. Black 
sad tan carbonaceous shales an~ shaly limestone= Contains Upper 
Cretaceous fossils (possibly Tertiary)o 

° Echo Valley fore,rico T~ickness unknown, may ~xceed I000 ° • 
S lar to Mouse House ~zormation, except t.hat it contains fewer 
limestone beds. Also similam to Braun formationo Ms~V prove 
not to be feasible to separate this unit from underlyiD4~ Mouse 
• H o u s e  formation. 
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P_iima ~ou~o -- A new ~me, used for those rocks ~resumed to be of 
L'~er Te~iary 84~e, ~hich lle between the A~Ole g~oup ~n~ the C~t 
Mountaln rhyolite° We presently d i v i d e  this group ~uto: 

i. Silver Bell formation. Massive ~ndesite-;orphyzy breccia. 
Courtright has found thi~ unit to be very ~idespread -- from 
Silver Bell aS fax" ~aSt ~S the Little H~tahet Motmtm~as, N~r 
Mexico. The thickness varies f~om zero to I000' more or less 
in the Amble-Pica area. Commonly it is strongly magnetic, but 
this is a variable feature. M%y be ~nautly of fl~¢-breccl~ 
o r  volcanic mud-fl~ ori~n~ but water rasher conglomerates are 
Jut erbedde~l. 

Clafl!n Ranch formation. -- C~m~osed of conglomezate~ arMose, 
~%st0ne, ~slsibl ~ ~rith a ~iderable amount of pyro¢/astlc 
constituents. The conglomerates, ~cept ~here metsamrphosed, 
e~e moder~tel~ SOf'~ and ~bbles a~d beulders weather out. The 
Siltstone emd arkose are similsm to those of the Amole ~up~ 
Andasitie debts is ahar~eteristi¢. Colors are g~ay to olive. 
Andeslte pebbles m~y cause the fol~matlon to be locally magnetic. 
Red beds have been noted i~ %~t may be Cl~f!In Raneh~ wes~ Of 
the Tucson Mountains on the Pa~ago Reservation; mapp!~g in the 
Tucson ~ountai~s at p~-~sent includes the Recz~ation zedbeds 
(formerly called Cretaceous) dud some red conglomerates on 

"Piedm~utite Hill" ~Ithin this formation. 

. 

. 

Tucson M~untaiu chaos= Kuo~m definitely o~ly in Tucson Mount~lus, 
~ i t  forms~-~-~-ul'~r layer belo~ Cat Mou~taln rhyollte~ amd 
unconformably abo%~ the Amole group. %~nickness varies from zero 
to ~00'. Consists of unsorted rubble end huge "house-sized" 
Blocks of s/l older roaks~ formed by lem~slide ac~ion= ~y be 
younger than Silver Bell and Claflln formations, or Ix~rtly 
equlvalent. 

Palm,go formatiOn o ~gussive ~gillite "~fi~o..h Overlies the l~z!eo- 
~ i n - ~ e  Mission ore Zone. 

. Eino fo~m~tiono Conglomerate and a ~ 2 3 . i t e  below "bottom thrust" 
T n - ~ s s i - O n ~  zone. May overlie Pa~go form~tlon, Both Pal~go dud 
Kino foz~tions believed roughly equivalent to Claflln Ranch formation. 

The relative ages of the above member~ of  the Pica grou_u are subject 
":o further study, in general~ the Clafl~ R~neb. formation ap~ea~s to 
trame~dously in  thickness and u.quzl~ i t  l i e s  beneath the Silve~ Be l l  
foz~atiOno In  l~mt icu lar  ! oca l i t i e s  i t  a p ~ r s  that  C l~ f l in - type beds 
over l ie  as we l l  as underl ie S i l ve r  Bel l - type audesite= The s i m i l a r i t y  
betx~een certain £e~tures of the T~csom MounTain chaos and the Clafllu Ranch 
suggests correlatlon~ but i~smuch as the "chaos'' contains fragments of Sil- 
veto Bell dud Cl~flin t y ~ e s ~  it m~y be inert o r  entirely younger. ~. 

Cat M~u~taln rhyolite. -- Lower Tertiary. A science of rhyolitic 
~;el ed tuff-agglomerates. Thickness varies from zero to 800' plus. 

An~ulam fo~tion. -- Lower Tertiary. Overlies Cat Mountain rhyolite 
~ n f o r m l t y o  Maximum thickness plus 500'. A n~¢ name 
to replace term "Safford tuff" ss applied to these beds= Consists of 
tuffaceous lake beds of silt and arkose~ l~orly iudurated. 



Ivy-~y andesite. -- Replaces t e r m  "dlopsi~e andesite". Brown 
~'~--hyrltiC ~site which intrmies Ank!am fozmatlon as sills. 
M~y locally be ~ flow On ~ beds. 

SierrATm. gra~!te. -- This te~A has p~-evlousl~" been defined, in, vary- 
In~ msane.~s; sores s~eculae~ion still a~ists eaucernins the coa~se- 
~in~ variety. Divisible into: 

A. Twin Buttes _~ha~e: GI~y medlum-grained~ even-textumed %naris 
~ i t e ,  ~rith thick euhedzsl books of biotite. 
~ntrades Paieozoic, Czeta~eous~ aaa Tertlary(?) ro~ks. Forms 
the ~rinci_n~l mass of Siez~l'h~ graulte outcrop. 

B° Coazse@ined Z~hase. Simi!~r to A. but contains l a r g e  orth~= 
~ T - - - e x t u r e  more uneven~ Biotite more altered. 
Contacts ~rlth T~in Buttes phase obscure. Fob, ms foo~.mll of 
"rmsement f~ult" bel~ Mission ore ~one. Crops out west of 
Mineral Eilh This phase might o~i~inslly h~.ve been p~e-Cam- 
brian ~ite~ now .~artia!ly melte~ or alger;bed, but in any 
case it is indeed a Iraqi of the Sie1~i'~A granite m~SSo 

S~herulitlc ~h~li~. -- Light coioz~ siliceous rhyolites which 
im~ru~e zO~/e O f  Theso~ ~ou~ ta~n  c h o ~  an~  cut l~er pa~t o f  Cat 
~ u n C a i n  ~hyolite, 

Biotite rhyolite. -- Tan zhyolite~ Imc/ce~ ~ith fore~4~ inclusions. 
Bio'Site laths numerous. Intz~des XV~ May aadeslte ~md Anklam f o ~ -  
ationo Dominantly ~ipe-!ike intln~sive but also m~y fOi~A flow 
layer on San y~vier Eeser~%tiono ~as chsracterls%ie textures -- 
both megasco~le ~n~ microscopic - -  ~ h  appear in all aress where 
it hmm been ~pe~o 

Short's Rsnah andesite. -- Light gray acid ~udesite po~. 
y . ~ ~  ~ill; m~y be flc~.r elsewhere° Younser than 
A~kla~ fo~tlon ~ 

, I n t ~ ¢ v e "  ~h ~eso - -  ~nzc~%te aua ~u~rtz ~onzonCte  .~orghyr~ 
occur  as smal l  stocks an~ dikes~ Includes ~ ~-~-~ of ~s- 
slon ore zone. These a..vpear to ~e the youngest of the pre-oi~'e 
intrcsives. 

Post-Ore Rocks 

San Xavier formation. -- ~.~ddle Ter~iary~ ~ossibly e~uivalent tO 
Lowe~M ocene ~.mne "~% 9orma%ion° Va.~iable in thickness° Conglom- 
erate amd silty ssndstone as overlain by f!o~ of basal% i~rphyry 
~th striklngly large feldspar p~henocrysts~ in turn overlain by 
conglome.r~%e~:and silty sandstone~ Lower conglomex~e senerally 
reddish in color° Up.net congiomere;~e genezally brown, %~th frag- 
ments of b~salt im)x~ghyry. P~:~ely~ large ts~%%lar ~)iocks of sh~- 
feted rock are inte.~bedded %~th the c~gl~erates, ~ad e~e prob- 
ably landslide sla~s. 

Black Mountain bam~Ito -- Middle Tertiary. Black vesicular apha- 
n i t i c  b a ~  t floe, me Generally forms "i~b!eland" tol~phy° 
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"01~er cou~lome~te", -- ~ell indurated conglomerate overlying 
~-'~ek ~U:~---~t on the coverea ~e&Iment of San Xavier 
Reserv~tiono 

Valley gr~%~is. -- C~nezal!y u~consolidated ~ravels ~nd sem~ Of 
the presen t  mouuts~n-erosi~a cycle .  

Intrusive an~esiteo -- V~riou~ ~ndesltic and basaltic ~utrusives 
~ m e  eme ~st~Bl~.ck Mou~tmln bas~it~ some m~p~ed 
in "~s c~tegory ~y be pre-oze~ 

S~mfsces of eroslon ~re Im~t to structural aa~lysis, ~smu~h 
as the~ regrese~t l~e~i~ when older ree/~s ~ug.re lo~ll~ ~emove~ -8,D.d the~ 
frequently meek the end of an. episode ~f s'h~uchursl dlsturbauce. In this 
~Z~, es~eoi~ll~, some t~aemnfoz~itles h~ve • ~een misinterpreted by other 
geologists to be f~/.t structures. The several such surfaces ~,~nlch ~;e 
have reeog~%zed here %o ~e of ~ieular Im~ortaaee ~re as follows: 

io Pze-Cam~.vleno The g~.*ea'~ unconformity- between older p~e-Cem- 
br~en sad _~aleozoic needs no ~m~en%. 

2 .  Eros ion  between P e ~  an~ Cre~.ceOus is seen here to have 
channeled eZLTy sllgh%ly into the Paleozoie roakSo ~he be@~ilng of the 
rock se~uenees is co~fo~ble. I~ some speeii~ic localities in southe~ 
A1~Izona %hls surface is One of considerable rellef~ ex~si~ havln~ cut 
into the pre-Cambz~.au. This conditlon; slthough not knG~a or s~s~eete~ 
might exist in the S~U X~v~er-Amele ~,rez. 

3. At the end of the Cretsceous ~iod; or in the earliest of 
Tertlmmy time~ "I~mamide" for~es were Initlatea. The ~leormie-Cret~.eous 
sedimenta~j basin i.~s destroyed, and epei~c seas were pushed out -- never 
to return. Sediments were intensel~ foldea s.nd Ioc~!ly~ as at the Silver 
Bell mine ~re~,, ms~ h~ve been intruded b~ acid igneous bo~es. These rocks 
were leveled to ~ s~rfaee of i~.~ relie9 c~]~ed the "Tucson surface____"° 

b,. The Pi~ ~oup %~as de~oslted ~ the Tueson suite. There 
~y be ~nte~s!s of e~osion "41thin the ~rou~ but these a~ ~e not ~et well 
known. Y.~eous intrusio~ m~y o~." rosy not It~ve accomp~uie~ the close of 
this ;e~lo~. 

~ In the Ros~e Mot~tslns 20 miles wes~ of the .T~cson Mou~'~as~ 
the Rim~ Srou~ lies in l~rge amg~ ~ c o ~ o ~ m ~ y  belo~r the Ca~ Moun%4~i~ 
rhyolite. Congiomer~te and s~adstone i0' thick m~mk the contact. At 
Silver Bell ~s uuceafor~ity is demonstrated by ~ thin conglomerate of 
the cont~cto This surface of erosion is referred t o  as the " ~ e ~ u e z ~ a  
s~a~ace"° Where ex;ssed in the Tucso~ Mo~at~ins it is not ap~ent as 
a ms4or erosieu~ s~face, 

6o After deposition of the Cat Mountain rhyolite ana ~ fo~m- 
s.tlens, sm@ Intruslo~ ~y i~eous b~les~ these rocks were alterea, m~neral- 
ize~, fau~%~d sea tiltea, and subsequently exl~sed t o  erosio~ The 
~Ueed ~ss p~o~bly ~ l~t ~ot~%si~ollSo Th~s f~st l~)s%-o1~ eroslom star- 
,me is named the "Sam. Xavier surfzoe". The Ss~ X~vler formation ~verl~mg 
it contains Z z a ~ ~ ~ - - ~  
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7. Erosion of D~ts of the San Y~vier formation ix~eceded the Black 
M~/%~in basalt. The he~s below~ the b~sal~ sme in an~ul~r uncoD~ormity 
on a ze@~l sc~le. Lo~lly~ sharp monoclinal folds cause steep uncon- 
formity. 

8. The "older conglomerate" lies on 8n erosion surface of b ~ l ' ~ ;  
the extent of  this erosion is not mow known. 

9. The ~resent bedrock surface reflects the l~st phsse of B~sin- 
Range mountain stracture~ but now hss been erode~ to form the ~ridespzea~ 
pediments of the l>im~-S~ Xavler-Amole region. 

STRUCTURE 

As ~y be seen Ga the attache~ geolo~c m~D~ the structural !~t- 
tern is complex th~ougho~6~ but three major "structure blocks" ~e dominant. 

i. The ~'~isslon ore z~ne an~ S~n Xavier altez~tlon belt south of 
Bl~ck ~un%o, in fo~nn the h~nglng wall pl~te of ~ ~Ost~o~.~ low-angle fattlt, 
distri~-~ide in its extent~ "~,;hich he, s moved r~i~ersllzed rocks a~ Tertia1~F 
~os'h~e~ form~tlons over Sierri%~ graa~j~e° This "Basement fault" h~s been 
referre~ to ~s a thrust fault; century to this convention~l interpre- 
tation, our p~esen% belief is that it m~y have been forsed by a free-slidlng 
gratify block of huge dimensions° The Ix~sitlen of the B~sement fault 
north of %he Rese.vvation i8 u~k~n. Unless it is so ~eat a feature as 
to involve the °~.~hole of "hhe Tucson Mounts~ns~ it must emerge to the bedrock 
m~b-outerop soma;here in T~he "North Bou~dar.y" a~a° The intern~l struet~lre 
of the u~_~er pl~te iS eomplexo Clues ~hich will eventuslly p~int ou'~ 
loc~tlon of %he faultea !o~er segment of the Mission ore zone ~Te pres- 
ently being sought° 

2o The fo~m/l black is campused ef Sierrit~ gr~uite in the 
Pim~ dls%riCto Near the Dmv~l mlne~ ten miles south of Mission~ the foot- 
~,;sll block cmt~ins mlnerelized sediments and other roc/~,  

3. The Tucson Me,retain bloak is probably foz~ed~ in ~,r~ at least, 
by steep Rsu~e-lkxm% faults btu~ied uuder alluvium some miles distant from 
bedmoak outcrops. Certain pr~%ounced fissures in alluvium near and noz4~h- 
west of Black Mountain m~y reflect steep b~rock structures which separ- 
ate the Tucson ~un'~ Bleak. from the Rese~w~tlon smog. 

A%ts.chu~nts 
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TABLE I 

No Asse4m: DDH's i, 2, and 6 
No Log : DDH 7 (1500' TD - .menetr~%ei some ore interce.~s ~ 

DDH 3 

636.o -. 641,0 5 ,z3 ,e 
6~Z,o - 6~6,o 5 ,TZ .~ 
C9~.O - 651,0 5 .9~ .~ L~O' 
65z,o .. 6 ~ , o  z .38 .~ ,-ST~ c :  

656.0 - 659,0 4 3.96 1.0 

÷o~ ~ - ÷o~ ~ ~ . . . .  ~ "  " ~" ~.~, 
709.5 - 713°O 3.5 3-95 -7 e-'~. 1 Cu 
713.0 - 716.0 3 .61 .~ .55 Ag 

. @ o ~ e . @ o ~ m @ . e . o o e o o . @ @ m  

7 ~ 

• 3 Ag 

765.0 - 769.0 # 2.S5 .3 

871.o - 876.0 5 .z8 
876,0 .- 881,0 5 ,33 
881,o  - 886°0 5 -% 
886,0 -. 89z,o 5 - ~  
89z,o - 896,0 9 ,24 
896.0 - 9OLo 5 .z8 
9Ol.O - 906.o 5 .21 
9o6.o - 911.o 5 .18 
911.0 - 916.o 5 .z8 
916.o - 9el.O 5 . 1 5  
9~.o - 9m6.o 5 . 2 3  

9e6.o - 931.o 5 .31 
931.0 - 936.0 5 .33 

i~.6-'/~.~ ° " "~.'5" " "~.'~" * " " ° Z~" " 

• • ~ a t '~ • u • • @ @ • ~ • o • @ • Q • • @ 

• -~ C~ 
All 

A,vkose 

155o ~D 

0 - ~5 ~ Azkose, siltstone~ some Is. 

~5 " 1550' BX, dip 300~ e,% stsx~. Diss Cu in Al~k. below. 
A~g. and ~rk.~ some ilm~?) ~edSo 8~o%%M stzong 
replacements zu& @~ss Cu to ~o%tom. 
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~ = COntinued 

Q ° 12. 

DD~ 

F~e R_~ ~ 0z. Ag 

733.0 - 736.0 3 .09 .7 
736.0 - 739.0 3 1.97' 1.3 
739.0 - 7 ~ . 0  1 .~5 .Z 

~" ".o" -" ~ . ~ "  " "~" " " " " ~ ' .  " " " " .%" " 
837.0 - 8~.0 1 ~.o6 I.~ ~' 
838.0 - 839.0 z .36 .5 ~ 8 1  ou 
839.0 - 8 1 ~ . o  3 5.~k 2.~- 1.66 AS 
8tca.o ° 8~%.o e .3o .~ 

~.~-'~6. ~ " " " ~ . ~ " "  " " . ' ~  " " " " " .~"" " 

1o89,9- 1o9o.9 1,o .3z .~ 7' 
1o90.5- 10~ .5  ~Z.O .TA .3 .-V66 Cu 
I092.5- i095Q0 2.9 .88 •~ .36 Ag 

Ark saa szg. Steep ailos, ~_~tten tmmza 220 ~. 
~, 30 °, a%. 220' -= ~elm; beds 0.~p ~O-50 °. Dism 
Cu log&~1 Zrom ~0 ~mm, £mozeaslng in st~h. 
~,i;t;o~ 50' veak. 

DD~ 5 

~ ~ o~. A~ 

683.~ - 687.0 3.~ 1.18 .6 ~ . .  ~ . . . - ~ - . . . . ~ . - - - . . . -  
=0- ,0 ' i, . 

696.0 - 698 .0 e I. 15 ..5 
698.0 - 7oo.o e 3°99 1 . 6  
TOO.O - To'~.o e ~.73 .9 
$ S '~ O * ~ @ ~ O 0 U @ @ $ Q ~ '% 0 9 U • g 6 O 

?'zo,5 - 7'J.e.o 1.5 ~:..~5 ~.~. 
e @ 0 e. e 0 e e 0 @ LI O e $ ~ @ ~ '@ 0 U q 0 e @ 

763.5 -. 77Oo5 ~. 1.16 .3 
77o.9 - 771.5 z k.~7 1.1 
.771.~ = 773.0 1.9 1.o~ .3 
@ • o . • • #~ e . • • • e Q . • ~ • e . • • • • 

859.0 - 8~3.0 ~ 3.(Y~ -9 
. • o ~ 7 8 . 9 e  . Q ~ •  Q $ 4= • ~ @ • 9 @ • -- • • • • 

g 

Ioo Ag 

0 = 300 Log ~ s s  Cu° 
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