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SAWTOOTH MOUNTAINS RECONNAISSANCE
PINAL COUNTY, ARIZONA

INTRODUCTION

A geological reconnaissance of the Sawtooth Mountains for North
American Mines, Inc. was done to determine if the reported olivenite Cu2
(OH)AsO4 manganese oxide mineralization might be ultimately derived from
a nearby copper porphyry. The Ventura and Rincon claims which have this
type of mineralization were examined during the course of mapping and
sampling. These claims are held by Ira Wagnon and others. Seven days were
spent in field investigations which had the purpose of seTécting an area
where deep I.P. studies would have the best chance of locating a hidden
porphyry.

- CONCLUSIONS AND RECOMMENDATIONS

The Sawtooth Mountains are composed of much-faulted dacite and basalt
flows with thick sequences of tuff and welded tuff. Although a Tertiary
intrusive appears on the state and county geologic maps, it was not found.

A tuff occupies the area mapped as intrusive (see figure 1).

The observed olivenite-manganese oxide mineralization appears to be
derived from weathering and supergene enrichment of manganese, copper, and
arsenic containing black calcite veins. Veins are controlled by N30W strik-
ing faults and related shear zones.

Because of the absence of the mapped Tertiary intrusive, the lack of
sulfide or precious metal mineralization in the veins, and the virtual

absence of alteration in the dacite, the conclusion is tentatively drawn

=
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that if a porphyry source is responsible for the olivenite-manganese oxide
mineralization it is probably distant or very deep.

No further investigation of the Sawtooth Mountains is recommended
at this time. A literature and preliminary geologic examination of the
Silver Reef Mountains to the northwest and the Slate Mountains to the south
might indicate an area for further work, but for the highly adverse
problem of negotiating a satisfactory agreement on the Indian lands. The
Lakeshore mine operation of Hecla and E1 Paso Gas Co. already occupies
the apparently favorable portions of the Slate Mountains, except for the al-

Tuvial covered eastern margin of the main granitoid mass.

GEOLOGY

The Sawtooth Mountains consist of a severly faulted sequence of volcanic
flows and tuffs exposed for about six miles along a broad, N30W trending
strike-s1ip fault zone. Elsewhere in the region the volcanic rocks are seen

to overlie a sedimentary sequence consisting largely of carbonates.

Description of Rock Units

" Tuff - The most widespread unit in the area is a tuff. At least two sheets

of this material are present and these are separated by approximately 300
feet of dacite which conformably overlies one of the sheets and is conform-
ably overlain by the other.

The Tower tuff is present in the central and southern parts of the area.
The Towest exposed portions of this sheet show graded bedding. Coarse lapilli
tuff passes upward into crystal tuff containing large (up to 5mm) crystals of

hornblende. The crystal tuff grades upward into finer grained lapilli tuff.

-2-
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The upper tuff sheet consists of fine grained Tapilli tuff with thick
welded zones. The welded zones are quite resistant and cap many of the
mesas in the area. Near the major faults, these zones are strongly brec-

ciated.

Dacite - Two consecutive dacite flows are present in the area. In the Tower

flow, biotite phenocrysts and sub-parallel laths of hornblende are present

in approximately equal proportions. Small, anhedral, plagioclase phenocrysts

are present but are not easily distinguished against the violet groundmass.
The upper dacite contains large, white, subhedral plagioclase pheno-

crysts which are readily apparent against a maroon groundmass. Biotite

phenocrysts are larger and more abundant than hornblende phenocrysts.

Basalt - This unit, present only in the western part of the area, is extremely
fine grained and vesicular. Occasional small pyroxene phenocrysts can be dis-
tinguished with the aid of a hand lens. The basalt is 1ight gray in color and

becomes dark gray to black near the borders of individual flows.
Structure

The Sawtooth Mountains are severely affected by several large, through-
going, N30W striking faults. It was not possible to determine the displace-
ment along most of these faults. For a large fault passing through the
center of the area, however, certain similarities of the tuffs and dacites
near the southern edge of the area to those near the northern edge suggests

a strike-slip separation of about two miles in a left lateral sense.

w3
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Because local faulting resulting from the extrusion of the silicic
lavas would neither affect the later basalts, nor be of a strike-slip

nature, the faulting is thought to be a regional phenomenon.

" Mineralization

Veins containing olivenite-manganese oxide mineralization often occur
as irregular open space fillings between brecciated dacite fragments or
they may form rather compact, sharp walled veins. Dacite is the favored host
rock although mineralization is also found in tuff and basalt. Alteration
of the dacite is very weak or nonexistent; however, tuff and the basalt are
discolored and altered near the veins. Calcite, black calcite, and less
common quartz are gangue minerals. The manganese oxide minerals are commonly
botryoidal, and often form compact masses which have been brecciated and then
recemented by calcite. A notable exception being the highly siliceous vein
on the Andrade claims. Olivenite (actually conichalcite 4[Cu, Ca] Asy05 -
1 1/2 Hy0 as identified by X-ray techniques) occurs as small green crystals
lining cavities or less commonly in intimate mixture with the manganese
oxides.

Mineralized portions of the vein systems are typically narrow, ranging
from a few inches to a few feet in thickness, even though the fracture system

may be many times that width.

Sampling and Analyses

A total of 28 samples were taken from mineralized faults and shear
zones and were analyzed for manganese, copper, arsenic, gold, and silver

by Rocky Mountain Geochemical Corp. of Tucson. Manganese values over 60

-4
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percent were obtained from some samples, the highest copper value was 2.07
percent from the highly siliceous vein on the Andrade claims, and precious
metal values were almost nil. The highest silver value was 2 ppm, and all
analyses reported gold as less than 1 ppm (see sample location map and Ap-
pendix).

An attempt was made to determine if there was any consistant relation-
ship between these elements, but none was found. It appears that the manganese-
copper ratio varies depending on the amount of weathering and supergene enrich-

ment duringwhicholivinite and the manganese oxide minerals are somehow

partitioned;
Submitted by:
.Y
Wm, Hovey Smitl
Geologist <
Y 7 AN
Walter E. Heinrichs, Jr.
President
WHS:0ea
5/22/73

P.0. Box 5964
Tucson, AZ 85703
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DATE SAMPLE NO. TYPE ANALYSIS MAP REF. SEC.-TWSP.-RANGE DESCRIPTION
Cu=0, 42% Geology & | Free manganese oxides and black calcite
30 5251 Rock Mn=49.5% Sample SW 1/4, Sec. 34 cementing breccia in a series of narrow
- April Chip Ag=-1ppm Location T9S, R6E (4"-6"), parallel veinlets striking N10E.
193 Au=-0.Tppm Map Dip 85E.
W As=880ppm
| Cu=0,18% Black calcite cementing breccia in fault
1 n Mn=37.5 i SE 1/4, Sec. 34 zone. Fault trends N30W, near vertical.
5252 Ag=-1]ppn T9S,’ R6E
Au=-0. 1ppm v
W As=20ppm
| Dump Sutillnos [Major fault zone. N20E, vertical.
" 5253 Sample Mn=38.5% " It Sample from prospect.
Ag==1ppm
Au=-0, Tppm
=
" = w Dump sample from small prospect on vein
pm« nmwmﬂmm% ! ! _AQ ft. wide, N30W, 45W).
1973 {5254 Au==0, Tppm
As=+1000ppm
Cu=475ppm Dump sample from small prospect on Maj. N20E .
" " Mn=8, 25% " " striking fault, Black and white calcite fills
5255 Ag=-2Zppm veinlets and cements breccia.
Au=-0.1ppm
o As=380ppm
| Cu=225ppm Sample from prospect on 1' wide black calcite
" 5256 " Hn=2. 10% L SW 1/4, Sec. 34  [ein. This is a fissure filling along a
Ag=2ppm T9S. R6E N30W striking, large, vertical fault.
Au=-0.Tppm ?
| As=120ppm
| ncum.oum Highly silicified manganese oxides in fissure
i 5257 W Mn=6,65% " SE 1/4, Sec. 27 filling along a N20W striking fault.
hg=-lppn T9S, R6E
Au=-0, 1ppm ?
As=+1000ppm
Dump Cu=0,60% Narrow fissure and breccia fillings. Slickensides:
2 5258 and T T ; SW 1/4, Sec. 34 N30W, 75E
~ May Rock AT T9S, R6E
1973 Chip L L
Sample As=+1000ppm




HEINRICHS GEOEXPLORATION COMPANY
Box 5964, Tucson, Arizona 85703

Ph:
SAMPLE NO.

(602) 623-0578

TYPE

ANALYSIS

MAP REF.

J

JOB NUMBER: 769

AREA:

Sawtooth

Page 2
SEC.-TWSP.-RANGE

of

.
DESCRIPTION

_DATE

May
| 1973

5259

Dump
Sample

Cu=0.28%

Mn=40.5%

Ag=-1ppm

Au=-0. 1ppm

As=60ppm

Geology &
Sample
Location
Map

SW 1/4, Sec. 34
T9S, R6E

Manganese oxides fill 1 ft. wide north-south
fissure along N30W striking fault.

5260

Cu=0,45%
(Mn=71,5%

Ag=-1ppm |

Au=-0, 1ppm

As=10ppm

NW 1/4, Sec. 34
T9S, R6E

Black calcite fills N30W striking, near vertical
fissure.

5261

Mn=19, 8%

Cu=0_19%

Ag=-T1ppm

Au=-0, Tppm

As=850ppm

nganese oxides and aragonite fill 1 ft. wide
N30W striking fissure,

5262

Cu=1.05%

Mn=67,5%

Ag=-1ppm

Au=-0.1ppm

As=190ppm

From shaft on N30W striking, 1 ft. wide fissure;
black calcite and aragonite.

5263

Rock
Chip

Cu=75ppm

Mn=2,20%

Ag=3ppm

Au=-0.1ppm

As=-5ppm

NW 1/4, Sec.15
T9S, R6E

4" compact black calcite from 2' vein in stream
bed.

5264

Rock
Chip

Cu=65ppm

Mn=3.190%

Ag=5ppm

Au=-0,1ppm

As=-5ppm

NW 1/4, Sec. 15
T9S, R6E

Sample over 8' along black calcite vein in =
stream bed,

5265

No
Sample

10
May
- 19723

5266

Dump

Mn=45,5%

Cu=0,55%

Ag=-1ppm

Au=-0.1ppm

As=10ppm

NW 1/4, Sec. 22
T9S, R6E

N55°E striking 2' vein dip 70°N. Exposed in’
trench 20' long. Tuff on both walls. Common
nodular manganese oxide minerals.
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_DATE SAMPLE NO. TYPE ANALYSIS MAP REF. SEC.-TWSP.-RANGE DESCRIPTION
10 Lu=825ppm_JGeology & N12W trending vein with 90° dip. Manganese
May 5267 Dump z=wmd.m& Sample SE 1/4, Sec. 16 oxide minerals in calcite-quartz vein. West
1973 Ag=-1ppm__ |} ocation T9S, R6E wall tuff east wall dacite. Some botryoidal
»mwwwWMua Map. apparently secondary manganese oxide minerals.
- Gu=350ppm A green-brown carbonate mineral from location
" 5268 " mewwmmm " n below which forms masses up to 4" thick in vein.
Au=-0,1ppm
_— As=25ppm
n Cu=375ppm From manganese oxide-calcite-black calcite vein
L 5269 z:uﬂm.m§ " n material scattered on floor of dozer cut near
Ag=-1ppm hi1l top. Exposure is in tuff with horizontal
Au=-0.Tppm bedding. Vein orientation is unknown.
: As=130ppm
n:wwmocws N45°E vein dipping 70°SE. Calcite manganese
: 5270 " Mn=19.9% " SW 1/4, Sec. 16 oxide vein is approximately 1' wide in cobbley
»cu-wcwwvs T9S, R6E tuff. Tuff is red and vein material is manganese
e stained.
_ As=7/20ppm
mmmmhwmwrlll Dump by road containing malachite and chryscolla
" 5271 e T ! NE 1/4, Sec. 17 stained quartz vein fragments. Vein wall fragments
" == _pp T9S, R6E are altered and contain secondary hornblende and
Au=-0.Tppm hlord Thi 131 did ke
i Rs=-5ppm chlorite. This material did not originate from the
- - Sawtooth Mountains, and probably resulted from
— cleaning out a truck prior to hauling manganese
- ore.
L sl N70W trending fault containing 4" of silicious
4 5272 ‘ —opr . " manganese oxide vein identical in appearance to
>mmuouwuus that from the Andrade Claims. Both deposits
fo= m. are probably related to the same fault. Vein
— nmnm %mw is_in reddish tuff,
ﬂmmWW|W%|||| N30E striking 1' manganese oxide-calcite-quartz
! 5273 Dump >=u gor " NE 1/4, Sec. 17 vein in tuff, Upper portion of vein has compact
muumw%g T9S, R6E botryoidal apparently secondary manganese
>muwmmu%ua oxides which surround cobbles in tuff.

|
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_DATE __SAMPLE NO. TYPE ANALYSIS MAP REF. SEC.-TWSP.-RANGE DESCRIPTION
10 Dump .mmww+wwwnll. Geology & N35E striking calcite-quartz-black calcite
~ May 5274 T uud. m Sample SE 1/4, Sec. 8 brecciated zone. Manganese oxide minerals along
1973 >muuouwuua Location T9S, R6E fractures with small amounts of light green
» >mnmomus Map chlorite.
mummwwmm Lone Wolf workings. One foot vein N26°W in basalt.
9 5275 >auudmua " SE 1/4, Sec. 28 Vein is exposed in 50' trench. Banded calcite
May " TG T9S, R6E with Tessor amounts of black calecite. Botryoidal
1973 —t Pp manganese oxide minerals in upper workings.
4 As=10ppm
8 mmwmwmwws [North trending 2' shear zone manganese oxide
May 5276 ——t SE 1/4, Sec. 23 minerals apparently replacing breccia fragments.
1973 " a==lppi__{ T9S, ROE
; Au=-0.Tppm .
s As=5ppm
10 p=d NAOE striking vein with 80° dip to N.W. Vein is
May 5277 . n uui. m NE 1/4, Sec. 21 in dacite and has 3' of white gouge along hanging
1973 nmuuamw - u T9S, R6E wall. Sample mostly dacite fragments covered by
—p— PP Mmanganese oxide minerals. Calcite and quartz
. As=5ppm
' gauge minerals. Vein explored by 2 short adits and
trench. Note: Bees in upper adit.
_mummmpww NAOE striking shearzone. Probably offset extention
" 5278 . >mm-awum . . pf vein described above, but not as well explored.
Au=-0. 1ppm
1 AS=-5ppm
%ﬁmmmmWW|||| Tong 6' paralleling N12W trending vein in tuff.
s 5279 " Sl # NW 1/4, Sec. 22 Sparse manganese oxide minerals.
g=-1ppm T9S,’ REE
Au=-0.1ppm .
- As=-5ppm
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(Cu 3000 |Leol. 4 Fr marggnese oxides and black calcite
30 \NOn\‘A F TN Ceo \Q> ‘w4 Sec34 ﬁnwxﬂﬂ:ﬁ~5,w breccio [n a series Onm Adbrew
) -\ » .Mlm.)\h‘ m m h\:u‘ 8 &Yk\\ﬁ\ H { 4.h .\‘.V\.\A [ RS )\\Qm;
.UMW .WNM\ m\wz_ﬁ Locution rvs,Ré mb\\ W\a» P veinle )
| Map \ -
“ C.u 2i0 MW\M\\MNOMP\ Black calciTe ﬁn}o:.?.xw breccia |~ Fault
_ 7 My 18071 Zor e, Fault Tireads pz0W  nedr vertical,
2O K /7 // T7s5,R¢E ’
Dvpap Cus A RE Rnio;\ Favlt 2one. IV me\ verTical,
)) |5%52 Sanrple A - /] /7 Senple Fvor— prospecT
17 ﬂO,\F Qrwbb U P saq le 5 i - -
" v w vom swall progpect on AT**SZ\@\ N3ow #m..cv
iMay & acxm“ Ma (0017 y )/ ] R _ ’
| ) £ D Samp e /
75 d
" Cu 4ok Dump semple  From prospect on ?C N20E sTeiking
// 5255 ?m; R —_ /1 // Faclt. Blackasdwhite caleiTe Fills velnlets andk
gt Cements breec nMx.\
. C o \rwJOIJ - SWH sec3t T9s Sample Flhom Prespect on [ wide black calejte
] E R 6E Ve, This 15 a Xissvsie uﬂ\\\\\.rw along a
)) 5256 /] )/ N30 w st./k 4
y / koK), \f\ub\ Ve tiewl FaulT.
Cu 14 300 SEY Sec27 TY¥s \q{\\.» siljeiFreds Mikgerese oxides i
N1 407 ] RCE | 55 Fi 1) iy lory o N2 0w sTerki>
/) 5257 /7 /) . e rs Iffli-y selory 7
W.rsu‘wﬂ.
Dump Cu r\v/\*&.\uo ,W‘,\\\M\w JSec 3Y N\\\m Mu rpgwnr Filssure awd breceiw Frl \n)(m ¥,
- 3 .~ E M » - ' A ) AL el
LMayl 5253 ;Mm.x,t e R¢E S lickensides ), MIOW , 75 E
Roc KK
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Dowp \\”__L. \NM\WN M&a\ow\v\ oA MS\._% Sec 349 T 75 Meanguymese Oxides F11) | +T, /.>\.:\A
N\S:V\ .WN\.WQ M&r)\,ﬁf i e ~MMAA\“\.QF pmm )\\fm. mnﬁv\“(_\@ Q\OJQ N 3o w M\w_-lg_iw
E M« p %J&,\Tﬁ).
s \Dob ZE‘# ,.Mhn\rwﬁ H.WM @-QPV/ nbmhw\ﬂ,h\ %‘.\\M ZWQ;\ Vul?.\r\\.vr@_ )
t 5260 \\ Ay B002% ! REE heg « vertica! Fissore,
]/
ﬂa.‘: Nn~)3$ Mangqnes e oxides angd Q.vn,w_c:._.w? PR
526/ YRR e BV 7 )] 5 wide N30W strking Fifsore
NM\LL MP&Q@MM From shatft on V3OW stk ?zw\ | Fr wada
L sy Ly p ' < Caleita " .
)) 262 \\ ¥ \k I, Sissvre, DBlack ¢ { and nw»c_.ux, ﬂ.w
Ny
55X ¢3 SAMPLE
Roe ln AwYys SiEcih” 4" CompacT Bhach CalkeiTr
A Chip B TAS R 4F Srem R VNEIN Torpssee (N $Tre A m
_, Benp. .
, a ko Mg
_ | Roch g SAMphe o vER §' gf bhich
5x¢s Chyd -
- ") L CakeiTE VEIM IN STrERAM bap,
aOc.,Z, A 000 NW V4 SEc AR NEESeE STriling uﬂlv\.\m\k.wfmﬂ.mwm.m.b
M a - Hla. AlooZe 9c A LE yn TRENCH AO'hone. [(viPF on bory
M ) \N.ﬁh ernJD " £ b= Wahhs, Common Nopuhkr3 ANMa OwipPE
o A pERRAAS.
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m.more%% Ano S WNIAW Trexadiveg Ve N THh Fo0° Dipe
Zﬁu. Bump My Z.86%|Snmphe E /4 Sec i/t - ™
¥ I AN ©O%iDE MINERBRS Qahe: T&-RuARTZ
10 5X67 SR S T9S A&E |vern. Woewark ' Tork B, wik bk D nciTeE.
ﬁ AN WP, SomeE beTrnyoioRA »kusmz\:\% mmnoxiu%smﬁ
My ©cupir KnegRAe,
w A D A cagen-browan @ AMboraATE MiNERBLN From
My 3.19% « hocAToN bz how \WhicH Fermns MRKSSEs up Te
u b A 68 Dumnp “ A" Theik 1n VEN
Co 5460 From Ma OvipE-CaheiliFE -~ bhkrela €A ke T
Al 7.22% VEIN INATER AL 4 Sca ITe AED on £ hooR
S5A €69 r" s - b DORER @olT NEAR Hikk Top. FEdpossoRE
¥ “ f o 1A ToFY N Th hoaizenTRh biEDD I Neé.
ViEin ORTENTANRON 15 ONIANOWA ,
C s N\M\ru S W /4 Sec /g NAEE viEIn Dippine 70° SE. Cule T
, 3 N ou Q_QJN Mnan Oxipe VEIN 1S ApprosippaTely Hwip
5476 ) ’ T 9s @ReE |\ cobbhey Tors Tourr 1o AED AnND
VIEEIN MATERAIRK 1S giu_%vnzmmm. S ThriNED.
Cu  ¢300 | NE Y4 Skely Dump by Rond <on Nul.:f.zww Ao kA h Tz
A s \O~rWrWN o D Gr\//mﬂerfﬁrmﬂﬁwﬁswhb QURMATR VNV E ¥
mﬁ.\w\ & S l\tﬂw/w mmm FARGEMENTSG Ve NEin WA AR FragmeExl
orE O RTERED RNMND CopyTaN SEconNP R M
,f ho mMNbhEMDE AND e fhoniTE.  Thio smalerak
| DD AMOT &rieiNnaTE From == The SawTeeTA
/Moon TRINS , RND .VTQ&Q.&» NESUOURTE D Frim
DTFA.QV\:.\: ocul a Truela &“US-Q\) To
3Qc>_20w Mwn OnE.
] ., [ 5N N TOW quxm,;z_u:um& FoorT Qo NTHINING
My [ AKX \wﬁwﬂw.r.n.OCM Ay OVIPE ﬁ% NV.W..ZY:ADQT tn
S5A7A G i" 1 Ao ppERRENCE To Thal From ThE RupaRDE
c Aaimse BoTh DEposiTs @ani  probabhy

rEhrtep To The SampE FRuhl NMNE M 45

tn AR EpPISK TuFRR
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Cu AOR |Grohoc NE V4 Sge (7 AB0E srruming 1" NN OwupE -cahei T2~
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May 22, 1969

Mr. Qs A, Shaw
North American lMines
60 State Street
Boston, Mass,

Re: Geologic Reconnalssance of
Claims in Sawtooth Mtns,
Pinal Co,, Arizona

Dear Mr, Shaw:

Mr, Bill Mackay and I spent 13 May 1969 exam-
ining claims in the Sawtooth Mountains., On 17 May 1969, Mr
Mackay, Mr, Ira Wagnon took you and I over the claims as well
so that all concerned would have benefit of everyones idess.

The workings show mostly manganese oxides with
minor copper oxides in fracture filling in volcanic rochs.
Assay results show some copper but the mineral has not been
definitely identified. A semi-detailed petrographic examine-
ation showed that the greenish mineral is olivine with ex-
tremely small copper oxide and carbonate minerals in the
cracks and fractures.

At this time it does not seem reasonable to cone
tinue working on these claims as the chance of economic copper
mineralization appears to be remote,

The manganese oxides amd notorious for trapping
small amounts of other metals but seldom are they very economic.
The manganese oxides would also have some I, P, effects and
might be the onlyllhing to show up. The terraln is such that
rapid production of the field work is not possible.

Respectfully,
HEINRICHS GEOEXPLORATION COMPANY

Donald B. Cooley
DBC:db Geologist



15 May 1969

TO: Mr. 0. A. Shaw

FROM: Donald B. Cooley

SUBJECT: Job #396-69 - Geologic Reconnaissance of
claims in Sawtooth Mountains, Pinal Co., Arizona

Mr. Bi11 Mackay and I spent 13 May 1969 examining claims in
the Sawtooth Mountains. Included are claim maps supplied by Mr.
Ira Wagnon.

The workings visited show only manganese oxides (mostly psilo-
melane) which have been worked in the past when manganese prices were
up. Reportedly the manganese also carries considerable copper in
places as shown in the accompanying assay results. The significance
of this can only be determined by careful samplino and a petrographic
e:amin?tion by a qualified mineralogist to determine the copper source
minerals.

The occurences are small veins in a series of volcanic rocks
and some mapping and sampling should be carried out to determine
their extent and values. HNo dissemination of the mineralization
was seen on this trip and probably will be somewhat rare.

If surface mapping and sampling shows a favorable area of suf-
ficiently good grade copper, drilling could be considered at that
time. Probably one week in the field would be enough to determine the
extent of the mineralization.

The surface conditions do not indicate a large ore body beneath
the surface. The rocks are volcanic in nature, mostly extrusive,
some brecciated, and not very mineralized. I.p. would not be very
practical at this time as the manganese oxides would give some I.P.
effect, but the manganese probably would not be economic.

Donald B. Cooley
DBC/plg

Enclosures



INSTRUCTIONS TO DELIVERING EMPLOYEE

Shaw to whom, date, and Deliver ONLY
D address where dehvered fo addressee

(Additional charges required for these services)
RECEIPT
Received the numbered article described below.
REGISTERED NoO, SIGNATURE OR NAME OF ADDRESSEE (Mustalway:beﬁlledt'ﬂ)

CERTIFIED NO,

D20 L3

INSURED No,

DATE DELIVERED
i
w 519‘%;\

! % ©35—16—71548-10 a@ro

A —————— ‘

ﬂ 7 AWl - 4ot 1.

—M J &Mﬂ/
SIGN %"W‘%Ef AGENT, IF ANY >z ,

SHOW WHERE DELIVERED Conly if requested)
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HEINRICHS GEOEXPLORATION COMPANY

806 WEST GRANT ROAD, TUCSON, ARIZONA, 85703. P.O. BOX §671. PHONE: (AREA CODE 602) 623-0578

STATENENT

. May 29, 1969
North American Mines ' '
60 State Street :
Boston, Mass. 02100
: % "~ Re: Geology Recon.
& , : Sawtoogh Mts., Arizona
. ; S ’ Job 396-69
Professional ServiceS‘
- May 13 and 17 Mr. D; ‘B, Cooley, Geologist ; ;
(Standard rate 2 days @ $150/00/day) : ’
Charge 2 days @ $125 OO/day---f---f--a~------$250 00
Conferences 5416469 ' : ' S Eis
E. G. Heinrichs, W. E. Heinrichs & D. B. Coolay=oninmes 90,80 v = =
TOTAL i e mmmmman ~=$346.25
*EQ‘S‘E:‘E;’;’_ ;
0% 5671 TUGSON, ARZONA 86703
R (AREA 602) 623~ 0578
~ (301) 660

MINERAL ENGINEERING CONSULTANTS (AND CONTRACTORS. GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS.




STATEMENT

Hay 29, 1968
North American Hines

60 State Street
Boston, Mass. 02100

Re: Geology Recon.
Sawtooth Mts., Arizona
Job 396-69
Professional Services:
May 13 and 17 Wr. 0. B. Cooley, Geologist
(Standard rate 2 days € $150£00/day)
Charge: 2 days § $125.00/day~=====meeecanmeeaa$260,00

Conferences 5/16/69
E. G. Heinrichs, W. E. Heinrichs & D. B. Cooley-~s==wue-- 96.25

TOTAL: wwmmm wenea$346,25

(301) 660
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REGISTERED ASSAYERS

FELIX K. DURAZO P. 0. BOX 7517 710 E. EVANS BLVD.

WIL WRIGHT TUCSON, ARIZONA 85713 PHONE 602-294-5811
ARIZONA REG. NO, 5875
Horth AMerican HMines
sosx_ 004301
312 Es 4th At. AecEmeD . Nay: 12,1968

RepoRTED. . May:. 1351968

Tucgon, ARiz.

SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM
NUMBER oZ.* Oz % % % %
Barranca

#1 2.05

#2 2.80

# 3 1.05

Balsa # |1 «59

CHARGE :3' 8'9,0 e
* Gold and Silver reported in troy oz. per 2,000 Ib. ton. lNVOl CE




30 So. Main St.
P. O. Box 1889

Jacohs Assay Olfice R
Registered Assagers

85702 Tucson, Arizonaf-

' Sample Submitted by Mr.. §§§§WQ *\\ghﬂ\i §§R\%® ..........

Sarple GOLD GOLD SILVER COPPER rm\% ........... 3 - . .
Marked Ozs. perton | Value e ton| Ogzs. perton Per cent Perfent Per Lent Per X\«% Per t
ore S ore Wet Assay | Wet Assay | Wet Assay Wet Assay | Wet Assay
s 3
m - | m |
O | 43 43/ 4 1 Z , |
[ /) Q (&4 “\\& o Tes ! __ |
: - ——1 ,_ -1
R \_Qﬂ \sh\" P hﬁuw | | .
o h~ AR A AN m | |
[ | | "
\\.\T\\\u\l [ ; \L\

et ____j‘ -

2

)
N R
. L
* Qold Figured $36. w@w\mnl #Troy
MQ o £y
Charges $ 27

-




June 26, 1973

Verity & Smith
902 Transamerica Building
Tucson, Arizona 85701

Attention: Mr. John Lacy
Re: Job #769
Dear John:

Enclosed are three copies of our report “Sawtooth Mountains Reconnaissance
Pinal Coutfly, Arizona" for transmission to Mr. Clemmens, Ira Wagnon, and
the Andrade brothers.

Mr. Shaw requested that we send them a copy as an expression of thanks to
them for letting us examine their properties. Since a formal agreement
was not completed, I do not think we are under any obligation to furnish

work affidavits, however, the work we did and these reports may be applic-
able toward same to one degree or another,

The Pico Reports will be ready later this week.
Sincerely,

Heinrichs GEOEXploration €o.

Wm. Hovey Smith
Geologist

WHS :mt
cc: Mr. Q. Shaw
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ROCKY MOUNTAIN GEOCHEMICAL CORP.

2050 E. 14TH STREET e TUCSON, ARIZONA 85719 e PHONE: (602) 622-5702

TUCSON OFFICE @Bﬁiﬁt&ig nf ':Analgﬁiﬁ

Page 1 of ............ 2 ...............

RMGC Numbers:

Date: May 19, 1973
J . : Local Job No.1...oofo =6=10T
Client: Heinrichs Geoexplora'tion SEIINRICHES Foreign Job No.:
GEO'.’%:X ....................
" P.0. Box 5964 Cable: GEOEX Invoice NOT434‘9 g
Tucson, Arigzona o X
r Ay 81973 N
LVD 2T O Satud “
Client Order No.: , 769 gox stes TUCSON, ARIZONR 85703
phone: - |AREA 607) 630578
Report On: 26 saples %
Submitied by: Mr. William Hovey Smith
Date Received: May 7, 1973
Analysis: Copper Manganese Gold Silver
Analytical Methods: 717 determined by atomic absorption
Remarks: Arsenic results will be reported from the Midvale office. :

Manganese results are reproducible to within + or ~15%.
Accuracy is greater in the ppm range.

cc:

Enc.
RMGC: SLC
MHH/ cm

All values are reported in parts per million unless specified otherwise. A minus sign (—) is fo be read ‘‘less than'' and a plus sign () ‘‘greater
than.” Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the protection
of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND — None Detected 1 ppm=—0.0001% * 1 Troy oz./ton = 34.286 ppm 1 ppm =—0.0292 Troy oz./ton

SALT LAKE CITY, UTAH = RENO, NEVADA  » SPOKANE, WASHINGTON =  TUCSON, ARIZONA

R RN RSS=_m_mm=rammmmmmm—————————"////////////




client__ Heinrichs Geoexplora.n pate. May 19, 1973 ‘RMGC Job No._12=6=10T

Page 2 of 2

~

Sampie No. Copper Manganese Gold Silver
5251 0.42% 49.5 -0.1 -1
5252 0.18% $7:5 -0.1 -1
5253 900 38.5 0.1 =
5254 0.74% . 24.6 0.1 e
5255 475 8.25 = “2
5256 225 2.10 ~0. 4 g
5257 2.07% 6.65 ~0. 4 -1
5258 0.60g §2138 e R -1
5259 0.28% 40.5 551 A
5260 0.45% 71.5 051 4
5261 0.19% 19.8 -0.1 -1
5262 1.05% ’ 675 2,1 -1
5266 0.55% 45.5 -0.1 -1
5267 825 21.5 ~0/1 =
5268 350 1145 -0.1 g
5269 975 18.8 -0.1 -1
5270 750 19.9 -0 Y
5271 0.60% 1.70 -0.1 4
5242 175 6.10 -0.1 -4
5273 1.10% 52.5 w044 ol
5274 0.13% 11.3 i w0 1 |

w5275 0.19% 48.5 «0:4 -1 o
5276 175 20.7 -0.1 -1
5277 0.15% 23.2 -0.1 -1
5278 0.40% 20.7 0.9 1

my, 5279 0.21% 22.0 01 i
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MIDVALE OFFICE @Btﬁﬁtﬁte nf ('Aﬁﬂlgﬁiﬁ

Date: May 15, 1973

Client: Heinrichs Geoexploration Company

P.0. Box 5964
Tucson, Arizona 85703

Client Order No.:

Report On: 158 amp le

Submitted by: WH. Hovey Smith

Date Received: May 2, 1973

Analysis: X-ray diffraction § Microscopic examination

Analytical Methods:

Remarks:
cc: Enc.
file (2)

By D27 P
JJJ :ab JE:E‘%W T%a%

w @
ROCKY MODATAIN GEQCHEMICAL CORP.

P. 0. BOX 337 e 1323 W. 7900 SOUTH e MIDVALE, UTAH 84047 e PHONE: (801) 255-3558

Page 1 o o B et

RMGC Numbers:

4%&%&?%

7]

Sample No. 1

The green material in the vein was analyzed by X-ray
and optically, in thin section, as requested.

X-ray diffraction showed that the mineral is conichalcite

4(Cu,Ca)'A3205'1&H20.

Some calcite is also present.

Optical examination confirmed the identification.

All values are reported in parts per million unless specified otherwise. A minus sign (—) is to be read '‘less than' and a plus sign (+) “grea.Ier
than." Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the proIFcflon
of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND — None Detected 1 ppm = 0.0001%

1 Troy oz./ton = 34.286 ppm

1 ppm — 0.0292 Troy oz./ton

SALT LAKE CITY, UTAH » RENO, NEVADA
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ROGKY MODNTAIN GEOCREMICAL CORP.

P. O. BOX 337 e 1323 W. 7900 SOUTH e MIDVALE, UTAH 84047 e PHONE: (801) 255-3558

MIDVALE oFficE Uertificate of Analysis

Pape Tiof ciiiale s Sars il

RMGC Numbers:

Date:
May 15, 1973 Logki ot v ed 9l =2.8M
Client: Heinrichs Geoexploration Company e g
P.0. Box 5964
Tucson, Arizona 85703 invoice No..... =380
Client Order No.:
Report On: 1 Sample

Submitted by: Wil. Hovey Smith

Date Received: May 2, 1973

o

i e X-ray diffraction § Microscopic examination

Analytical Methods:

Remarks:
cc: Enc.
file (2) ;AL j iy
By""‘§7é%¢u&9'{Q;'f&b%&é&/@u'
JJJ:ab James/ J. Johnsdn [/ A7

Sample No. 1

The green material in the vein was analyzed by X-ray
and optically, in thin section, as requested.

X-ray diffraction showed that the mineral is conichalcite
4(C9,Ca)'A5205'1%H20. Some calcite is also present.
Optical examination confirmed the identification.

All values are reported in parts per million unless specified otherwise. A minus sign (—) is to be read “less than' and a plus sign () ‘“‘greater
than." Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the protection
of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND — None Detected 1 ppm == 0.0001%, 1 Troy oz./ton =— 34.286 ppm 1 ppm — 0.0292 Troy oz./ton

SALT LAKE CITY, UTAH  ° RENO, NEVADA ¢  SPOKANE, WASHINGTON  »  TUCSON, ARIZONA




.lTED STATES OF AMERICA .

GENERAL SERVICES ADMINISTRATION

National Archives and Records Service
Washington, DC 20408

May 4, 1973

Mr. William H. Smith

Geologist

Heinrich's Geoexploration Company
806 West Grant Road

Tucson, Arizona 85703

01973 My,

BOX 5964 TUCSGN, ARIZONA 85703
Dear Mr. Smith: Phone: (AREA 602) 623-6575

We recently sent you contact prints of the Pima Papago Project which
you ordered. Because the photographs were taken at a scale of 1:31,
680 we were unable to provide 14 x 1k inch enlargements. Since the
cost of the photography was $8.75, we are requesting our Cashier to
refund your overpayment of $7.25. You will receive a check for that

amount from the Treasury Department.

Sincerely,

Lo 4t 770
Director

Cartographic Archives Division

Keep Freedom in Your Future With U.S. Savings Bonds
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MIDVALE OFFICE

ROGKY MOUNTAIN GEOCHEMIGAL CORP.

P. 0. BOX 337 e 1323 W. 7900 SOUTH e MIDVALE, UTAH 84047 e PHONE: (801) 255-3558

Uertificate of Analysis

Page duipt - i s iy

RMGC Numbers:

Date: M, :
o B el : 73-47-24SL~C
gcal Job: Mok tEats
Client: Heinrichs Geoexploration : S 73=6-10T
808 N. Grant Road Foreign Job No.:......7......7.
Tucson, Arizona 85703 iioics. Nos . M= A B 54
Client Order No.:
None
S 26 pulp samples
Submitted by: Mr. Wm. Hovey Smith
Date Received: May 14, 1973
Analysis: Arsenic
Analytical Methods: Determined colorimetrically.
Remarks:
cc: Enc.
File - Tucson
File (2)
LRR: kmm
All values are reported in parts per million unless specified otherwise. A minus sign (—) is to be read "less than" and a plus sign () ‘‘greater

than." Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the protection
of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND — None Detected

1 ppm =—0.0001%

1 Troy oz./ton = 34.286 ppm

1 ppm — 0.0292 Troy oz./ton

SALT LAKE CITY, UTAH

RENO, NEVADA = =

SPOKANE, WASHINGTON

TUCSON, ARIZONA




. e o

. Heinrichs Geoex‘plorat.@ Date S22 073 .Gc Job No. 73-=47-24S1-C
o

Client
: e Page 2 of 2
Sample No. Ars gﬁ?c S‘afnp le No .‘ Ars EEIJ'Y.!C
5251 880 5267 5
5252 20 5268 25
5253 A 5269 130
5254 +1000 5270 720
5255 . 380 5271 s
5256 120 ¥agais %
5257 +1000 5273 15
5258 +1000 5274 50
5259 60 5275 10
5260 0 5276 5
5261 850 5277 5
5262 190 5278 =5
5266 10 5279 55

Lawrence R. Reid

ByW@PJ R S
£

J06KY TIOUITTAIR GEOSMEMIBAL BUP.

SALT LAKE CITY, UTAH = RENO, NEVADA  «  SPOKANE, WASHINGTON ¢  TUCSON, ARIZONA
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ROCRY MODNTAIN GEOGNEMIGAL GORP.

P. 0. BOX 337 e 1323 W. 7900 SOUTH e MIDVALE, UTAH 84047 e PHONE: (801) 255-3558

MIDVALE FE (ﬂzﬂifftaiggé*;@ﬂ&[‘g

Cable: GEOEX

z ﬁ'« Page 1 of l ...............
gy MAY 251973 Ty
Date: May ) A 1973 3 RMGC Numbers:
pOX 5084 TUUSCR, ARIZONA. 15703 Local Job N\'.:73”47_258]"'"c

Client: Heinrichs Geoexploratiemme: (RiA €02 230578 S e TR EE Rl 8P

808 North Grant Road e C A

Tucson, Arizaon 85703 mvsias Nee M=1 352
Client Order No.:

ien raer iNO. 770

Repom Bu 2 pulp samples
SuBpiEiad by: Mr. Wm. Hovey Smith
Date Received: May 14, 1973
Analysis: Arsenic
Analytical Methods: Determined colorimetrically.
Remarks:
cc: Enc.

File - Tucson

File (2)

LRR:kmm

' 3 ppm_
Sample No. : Arsenic
5263 B
5264 +5

Lawrence R. Reid

By %MA/W
Gl

All values are reported in parts per million unless specified otherwise. A minus sign (—) is to be read “less than' and a plus sign (+) ‘‘greater
than." Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the protection
of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND — None Detected 1 ppm == 0.0001% 1 Troy oz./ton — 34.286 ppm 1 ppm = 0.0292 Troy oz./ton

SALT LAKE CITY, UTAH  * RENO, NEVADA  +  SPOKANE, WASHINGTON = TUCSON, ARIZONA




ll.tl' MOLINANIN lll:lllltll. GORP.

2050 E. 14TH STREET e TUCSON, ARIZONA 85719 e PHONE: (602) 622-5702

TUCSON OFFICE @Bﬂif{tatg Uf gnﬂ[gﬁ{ﬁ

Page T ofudis s 1 ................
Date: May 18 1973 RMGC Numbers:
2 Local Job No73"’6-18T
Client: Heinrichs Geo Exploration FoREee
808 W. Grant Rd. R R
Tucson, Arizona 85703 Invoice N0T4346 .......
Client Order No.: 77 O
Report On: 2 samples
Submitted by: Hovey Smith
Date Received: May 9, 1973
Analysis: Copper, Gold, Silver, Manganese :
Analytical Methods: All were determined by atomic absorption.
Remarks: Arsenic results will be reported from our Midvale office.
cc: ) 7 6 (o
RMGC: SLC
file
MHB/ cm
m o2 m m
Sample No. _C_gppper Manggnese Sigger GIoJEd
5263 15 2.20 3 -0.1
5264 65 3.10 5 -0.1
By 7 ENAON Z s
Martin H. Hibbetts
All values are reported in parts per million unless specified otherwise. A minus sign (—) is to be read *!less than'' and a plus sign (-+) ‘‘greater

than.' Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the protection
of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND — None Detected 1 ppm = 0.0001% 1 Troy oz./ton = 34.286 ppm 1 ppm — 0.0292 Troy oz./ton

SALT LAKE CITY, UTAH  « RENO, NEVADA SPOKANE, WASHINGTON =« TUCSON, ARIZONA




PHONE 622-0813

o s o wes @ arahs Assay O
Registered Assapers ke

¢ -
' 85702  Tucson, 9x-izona, ...... 77”7‘—/? ............. , 197.2-
Sample Submitted by Mr77{gz%fflé ..... %ﬁ)‘/}/g’“’&w’ é" # ..... 7 A A
Sample GOLD GOLD SILVER COPPER LEADs | il il e
Marked Ozs. per ton Value P? ton} Ozs. per ton Per cent Péy-éx‘t Per_Lent vl;z&ent Per (ent
arke ore s NEe ore Wet Assay | WetAssay | Wef Assay Assay | Wet “Assay
# $¢ /¢ olos —t A ANL
/7 | 72»nace -t oles” o’
/8 olo’ -+ o25| 3|8
/9 oloos” . o7& 07 |
20 | Indcé d o aRs.
‘ /9 /d
2| o g / |
Cable:| GEQEX
Dr A a3 -l 10N ":'fp
"[[,'rD NOUV I 1772 BN
BOX 5067 | TUCSOH RizotA FBEN TR : :
Phone: | (ARCA 6Uf) ©<3-437d ¢ _
one _ ‘\“\\ Q\j’o
NASX P

& a g‘:{;{"{
* Gold Figured $36.00 per oz. Troy . Very A
" ;‘o
Charges $ ?2 g g Dl KT




e .
ez @Facobs Assay OHB
4 Registered Assapers
Juple

. 85702  Tucson, éﬁzona, ...... 77W/‘/( ........... » 197.-17
Sample Submitted by Mr]/gsz/,//JV/(/cof""/'/{”‘ Ten ﬁ #* 74 g

PHONE 622-0813

Sample GOLD GOLD SILVER COPPER LEAD, | il il e
Marked Ozs. per ton | Value perton| Oz, per ton Per cent Per_cént Pe?éent Pey/ Cent Per }ant
oo ore s OLE ore Wet Assay | Wet“Assay | Wef Assay | Wet Assay | Wet ‘Assay
# $¢/¢ olo/ -l o758 | []4S
/17 | znace - glos o4
/& olo’ - olasy| 3|
/9 oloos - o/ /07 ;
20 | Jodace ~ o7 d 2?}
2!/ o\e’ _ ol /174
—
p—— — A \-T, =T

* Gold Figured $35.00 per oz. Troy

Charges SJ g {'9
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-*HEINRICHS GEOEXPLORATION CO.
P.O. BOX 5964 ¢ TUCSON, ARIZONA 85703

que'/(://)(/. /// /7 7&
Description: ] J, .
Job L9327

,fq/,,‘,m ////ﬁ;’ /I,,V,( Wajmw)
G Aoy 27

"'VJJM‘jﬂ j/(; r &4/ 7}&1}42

(Boy #14]

N¢ 5611
Heinrichs GEOE Xploration Co,
Box 5964, Tucson, Ariz. 85703 _Date_______
N2 5614




+ HEINRICHS GEOEXPLORATION CO.
P.0. BOX 5964 ¢ TUCSON, ARIZONA 85703

Date 2/ 277 2
Sibtt 2P Ji 7
S oL A e

Description:

Heinrichs GEOE Xploration Co,
Box 5964, Tucson, Ariz. 85703 _Date

=

5616



« HEINRICHS GEOEXPLORATION CO.
P.0. BOX 5964 ¢ TUCSON, ARIZONA 85703

Dote///v ?/72-

Description:
[ 4 & 25 7
PP =y A 7P
Len 72 / )
/%474//45%1A&ﬂ¢%1£k

Fr W&?M

V7ff‘77 fﬂ/ éﬁ /7//6(

N2 5617
Heinrichs GEOE Xploration Co,
Box 5964, Tucson, Ariz. 85703 _Date

N¢ 5617




« HEINRICHS GEOEXPLORATION CO.
P.0. BOX 5964 ¢ TUCSON, ARIZONA 85703

Date .//,/r?/'?&

Descripﬁon-

(A c)@ 76 7
Sl U=
/J/,% f,/ 2 = W

,¢%KC7mwé//{m\%%W?%%?%z

7 £ “ //
W»{//ﬂ”/’/ﬂ é&,/ , /7

N2 5618
Heinrichs GEOE Xploration Co,
Box 5964, Tucson, Ariz. 85703 _Date o
N2 5618




> HEINRICHS GEOEXPLORATION CO.
P.0. BOX 5964 ¢ TUCSON, ARIZONA 85703

Date //,/7/7L
Description:
Job # 767
W~

Aer. # 2
i et TP
Aoy 77 G, #y 7 Ay

N2 5619
Heinrichs GEOE Xploration Co,
Box 5964, Tucson, Ariz. 85703 _Date

N¢ 5619




- HEINRICHS GEOEXPLORATION CO.
P.0. BOX 5964 ¢ TUCSON, ARIZONA 85703

Date ///{7/7 2,

Description:

Jobd# 7& 7
Sl Ml |
w7 preipei®
/ZW //‘/17/4:— Aﬂ/u‘L(

N2 5620
Heinrichs GEOE Xploration Co,
Box 5964, Tucson, Ariz. 85703 _Date_______
N? 5620




» HEINRICHS GEOEXPLORATION CO.
P.0. BOX 5964 ¢ TUCSON, ARIZONA 85703

pall/ 7/ 22

Description:

\// Jéé ﬂ /76’7

io

5621

Heinrichs GEOE Xploration Co,
Box 5964, Tucson, Ariz. 85703 _Date_______________

5621

=
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Engineers
817 West Madison - - Phoenix, Arizona 85007 . Telephone 254-6181 Geologists

TIL Arizona Testing Laboratorles e

For: Mr. Richard Clemans L Date: ° October 25, 1972
1104 North Pinal Avenue _ :
Casa Grande, Arizona 85222 N Lab. No.: 3378 & 3379 °

Samble: Ore ' Marked: # & #2

Received:  =-- S a4 /

Oloente

Submifted by: same

REPORT OF QUALITATIVE SPECTROGRAPHIC EXAMINATION

ELEMENT APPROXIMATE PERCENT
#1 2

Silicon . =-Ma jor Constituent-
Aluminum 2,0 4.0

_ Magnesium 0.1 0.3
Lead 0.1 0.05,
Copper - 8.0 3.0

. Iron 1.0 0.9
“Calcium 3.0 6.0
Vanad ium 0.1 0.1
Sodium . 3.0 2,0
Titanium 0.02 0.02
Nickel 0.01 0.01
Potassium 1.0 1.0

Respectfully submitted,

ARIZONA TESTING LABORATORIES

mzﬁz‘%

Claude E. McLean, Jr.
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