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

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

The following file is part of the Edwin Noel Pennebaker Mining Collection
ACCESS STATEMENT

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

CONSTRAINTS STATEMENT

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

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

QUALITY STATEMENT

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


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




Mr John Hope, Iy Chief Geologist
v_;,;Consolidated Conp@rmlneSkCOrporatlon
"“Saffard Arlzona. 1 ~, e i

Dear Sir.‘fﬁf¥??3f$:

L'a AL - The following‘report presents the results of my
k‘ : Jm”e“é',-work in the Safford areéa during the past six weels. The
Ge 0 b orostudy was undertaken with the expectatlon that o pough ..
RN Grbg geologic map extending eastward from ground ‘already mapped
- in the Lone Star mining district would aid in further nlanning
Uijthe drilling program beglnnlng 1n the eastern area.' s

SR A search for faults has revealed no breaks Whldh
LA compllcate the: ‘geologic setting, or which influence the
' location of the mineralized body of rock. However, the
,deiineatlon of the boundary between the capoing of basalt
i flows and the underlying old erosion surface has reduced .
: v'conslderably the area withln whlch there s hope of flndlng
O16. 25 , ; % : S

MBTHOD OF MAPPING

£ ‘ Formationxbgundaries were 10@
aph@tographs ‘of the are,?‘

ed upon aerial
. ‘ @panylng the report "
o was then cqnstructed from.thase, using transit. triangulatlon‘“
‘‘points and conpass. bearings to eliminatenmost of the distor-
“tion inhersnt' ‘in the photographs. Elevations were obtained
S fom adJusted, closed traverses ‘with an aneroid. barometer. '
. The map 1s adequate to illustrate the: ganeral geology of the '
‘area, but should not_bes sed as a base for more. exact or i b
detalled wor B PN SN L) .

‘and the map ac«

i REGIONAL "'GEoLee-Y o .

oA ER L £ The . daminant feab < of the areal geology is the,

S “capplng of near yﬂhorizonta«.flows of basic volcanics which'
-.occupy the hills and the uppér~portions of the valleys.s;x S
;Slmllarlty ‘to volcanic formations dese *bed at Miami,- Aravaipa,'”

_and Morenei suggests that these‘flaws are approximatelyf5.-
”4Miocene in,age.3_3i5ﬁ oot SR e R




- mations exposed beneath the Tertiar

fﬁiVﬁw”’Tehﬁaﬁive'céfﬁelétiﬁn%withtaajacéntgaréQS;ffVf-f

; indicates that the flows were extruded upon a surface efédéa.' 

during Eocens or Oligocene time. In this area, the .
pre-volcanics stirface was irregular in detail, but shows

1little relief in oxcess of two-hundred feet. On a larger

scale, the old surface slopes gently eastward about three-

‘hundred feet to the mile. It has been suggested at Aravaipa

that the early Tertiary surface approximated that of today,

if-wiphithe pqgggntﬁmajor.tongraphig;rqaturgs'alpeady developed.

' So small a portibﬁ‘of;thé”6id7§rosibnfsurf56e~is

.. ‘exposed within the limited-areéfétgdiedfhere_thatjthe relation-
~'ships bebween the older geologic formations are not evident. ¥
- Previous detailled study of the ares lying west of theé basalt

flows indicates the presence of diorite intruded by quartz

- porphyry. Within the area of the present' map, and for at

least three mlles further north and northeast, the only for-
¥y Llows are intensely

. fodded, acidic volcanic flows, tuffs, and agglomerates.
.~ Although critical contacts are not exposed, it is believed ¥
““That the folded, acid volcanics are muich older than the diorite

and quartz porphyry, and have been intruded by them.

. Similar volcanic formations are not described at

Miami, Aravaipa, or Morenci, ' The intensity of folding in the
‘older volcanilcs suggests that they may be older than the = - &
Paleozole formations which usually appear in broad, open folds
. or in fault blocks in the areas surrounding Miami, Aravaipa,

and Morenci. 'Yet the formation is certainly less metamorphosed

- than the pre-Cambrian Pinal schigt. It ls suggested that the

older wolcanics exposed here are younger pre-Cambrian, roughly
correlative with the Unker and Chuar sediments of the Grand
Canyon series: (Prof. Paper 115, Plate XIII) or, more .probably,

with the greenstons complex described by Schmitt (Ore DepOsitsf "gf'::
. Of. Wi WemGern Seakbh ) BRRBIRT O b aat Lt U e

. ' “DESCRIPTION OF FORMATTONS ' .

_ Older yolcaniss, Within the map avea, this formation

18 cOmposed prineipally Of rhyolitic flows and Buifeal b dnp o b o

' north beyond the map, & coarse, rhyolitic agglomerate pré-.
o AOUAMAEOS o e T RETE S RER T Re

R

. The rhyolites and Puffs are characteristically

" thin-bedded or thin-banded; with layers ranging from 1716 inch .

saditigl six inches;midggﬁ’They,aré_markedly*fine~grained;fandva
Lo spyredominant tyﬁe1iéqcompqséd,of}pﬁartyg,cryptocrystallinqg

LA quenta surroundingfspar$eiflakés*Of:biOtite,about,ﬂ/ﬁéfinph*'4

dn diameter. A few beds have developed a nodular or pisolitic

- Lexture. - Anything resembling a scoriaceous or vesicular = .
Bexture is very rare. ' BT A A e

Most of the flows and uff beds sre blue-gray on the

'frésh:Surface;x.rarezlayers'mg ;be;ﬁléck,'andﬂotherszare,Pale
?maroon'and;pink,j The_agg1Dm@fates5.as-well;as.mbst‘ijthe




coarser crystalline flows are pale gray to cream colored.-
Regardless of the color' of the fresh. rock, the formation all
weathers pale gray to pale buff and cream’" : . e

Altheugh the members of the ﬁormatton vary

vconS1derably in detall, ias. & grwoup’ they possess ¢ caaracterlstlcs
cwhich cTearly dlstlngulsh them.from the vounger volcanics i

~Qhder Lyl 1f*ﬁ e Gl Youroen
’A01dic comp031tlon. A Ba81c comp031t10n.
| Usually 1light coloved, -  Hearly all black or
: ﬁespeclally when weathered“["“._hematlte red :
‘*Cherty, crybtocrystalllne,,OP. ﬁIoderately fine-gralned
‘very flne~gra1ned R ’=1oca11y porphyritic.
‘tNeaPTy w1l textures are F‘t' :-:Nearly all vesicular or.
. dense and comnact U fﬂ ;g"g£f,gSCOPla0eOuS PexXbures i iy
: r"hln—bedded, thin~banded ‘ l‘_ Thlck flows. :
'Steep dlps and variable‘fV' X Essentially horizontal 4

’strlkes.fn i BT I Jattltude.'

Dlorlte. This intruszve is so typlcal of the dlorlte“
type ‘that It needs little. ‘description. Two variéties are
common: . one possesses a normal maessive structure;. and the
other is an auto~breccia with sub-angular fragments enclosed

7 in a matrix which appears to have the same composition as the .
- fragments. The feldspars: Vary from fresh to strongly :

. +kaolinized; even in the fresher specimens epidote is a common
- ‘and characteristic component. The diorite resenmbles: Some

members of the basalt. flows, eXGept for the fact that 4t laeks

'the vesicular texture so common 1n the flows.(

Quartz ponphyry The quartz porphyry is extremely

evariable in appearance and composition due to its having been
vrv,the locus of various lntensltles ‘of hydrothermal alteration. )
~ But there- A 33t le danger of confusing it with other formations

of the area, regardless of the degree of its. 31llclflcatlon,t_f

o kaollnlzatlon, sericltlzation, or brecclatlen. oeveral

separate intrusives may be present, but are not dlfferentiated

‘there. The quartz porphyry is the 31te ef sulf;de mlneralizatlon

Basalt flbws.< Vearly a thousand feet of these

‘T;fvoloanlcs are exposea'ln the area, and greater thicknesses are
present nearby The varioug members are all basic, anparently
“varying from andesite to basalt, ~and thev are. characterlsticelly
i thlck~bedded and veSﬂcular. :



"7'¢; 1d

e, £

2 ; These younger volcanlcs 11e as a cappinp Wthh blankets
; the older formatlons.v The structure. wnthin the‘monotonous

7 group of flows can be observed,by reference to a bed of+

agglomerate ‘and tuff usually lying somewhere bebtween one-

b"hundred and three-hundred feet above the base of the flows.

. This member 15 relatively soft, and. hence ‘often 1is concealed
[-beneath.basalt float. But its character is so consistent, and
;1% is.so readily 1dent1fied that it serves as an'excellent

- marker bed. Its color ranges from.buff ‘to reddish brown, which
serves bo dlstlngulsh it from loeal beds of dark red,
'agglomerltlc scoria which.are present. a 1ittle higher in the b
series. - The agglomerate 18 composed of ‘angular fragments, of
varlable sizes up to one foot, poorly sorted and rudely o
stratified, enclosed .in a natrix of glasay shards. In a few .
; 1oca11b1es, the bage of the basalt 8eries is marked by five to:
twenty feet of coarse, wnlte and maroon arkose. « This member

f,‘seems to be best: developed in areas overlylng the quartz

L perphyry;  and. probably represents a sediment of local deriva-
tion. There is ‘sone posgsibility that the agglomerate has been
confused with the basal. arkose atb the eastern edge of the map,:
because nowhere else is :the: agglomerate observed to lle upon
the i0ld surface. Howewer,: Just south of the map, one- thousand
Teel ‘south of point €, the basal: arkose is separated from the
tuffaceous agglomerate by only a: few feet of basalt

GEOLOGIC STRUCTURE

At the beginnlng of thls study 1t was suspected that

4 Laultlng, such as that in the San. Manuel deposit, for example,
- might account for the limited and 1rregular exposures of quartz

‘porphyry near the SD-6 drill hole.- That is, .the absence of
quartz porphyry to the éast of SD-b, at elevations where: it
might .reasonably be expected, could be due to a. down-faulted
: block The .small Ffault at - the southwest eorner of the map,
 morth of trlangulation p01nt 0, would encourage such.a . °
- “hypothesis. Since most of the araa ‘is covered by a monotonous
series of basalt: flows, it was necessary to map the tuffgceous

:‘d agglomerate member in ordér to. decipher ths structurs. .

- Although the agglemenate lies at! yariable elevations, andlls

i'”fexposed only in a discontinuous manner, the changes in elevation
| lare 80 regular and gradual that no major fault can be discerned.

A eoordinate . E 56,000, -about. six-hundred feet north of SD-6,
there is an unusually dbrupt;slope along the agglomerate

"1“,.member. However, exposures: atfthls pomnt are exceptlonally

‘15good andhno fault s 1ndlcat a

it b g e essentlal can~1 : '”d cons:stency of elevatlonf”»ﬂ-fif
¢ displayed by the agglomeritic: memberqbf ithe basalt series
wodndicate that ng’ fault has cut these flows except in the

'”_ﬂ;v1cinity of point C.

, ‘The ooundary between the steeply-dipning rhyolltlc
VOlcanlCS and the flat ~lying basaltic flows obviously is an

» ”T unconformable contact At coordlnates N SA,OOO oy 63,500



‘the basalt-rhyollte eenta meets the basalt dlorlte contact
~without. offset or change in elevation. This indicates: that
the basalt—rhyollte contact is .the locus of ‘the same old -

Lo evosion surface as that represented by the basalt-diorite
. contact, Also, as illustrated in the accompanylng cross- -

‘séctions, the basalt-rhyolite contact forms part of a smoothly
sloping surface continuous with the contact between the basalt

- and the quartz porphyry.. The slope of this surface ig’ v
cverified or reflected by the slope of the basalt Llows. them—~~ 2

'>*fse1ves, a8 shown by the slope of the. agglomeritic member.

This: feature, too, suggests that the, elder, rhyolltlc volcahlcs
“were exposed on the old erosion surface upon which the i
yeuﬁger basalt flows Were deposited . :

; Therefore, 1t is ev1dent that the quartz porphyry is
absent in the valleys northeast of SD-6, not because it is

. -congealed beneath the capping of youhger basalt flows, but

“y;because it was not expesed upon the old pre~basa1t surface in
that locﬂllty S

CONCLUSIONS

; The trend and lecation of the contact between the
quartz pornhyry and the older volcanics are hot revealed at

the present surface, but are ooncealed ‘Beneath the basalt flows.lﬁ,

The contact lies somewhere between SD—6 and-the first rnyollte
. eXposures 1100 feet down the valley to the east. Since it L8 sa
thought that the quartz porphyry intruded the rhyollte, it 18

“f,poss1ble that the porphyry lies beneath some areas where. only

rhyollte is.exposed. " But, to drill into theé older volcanics
in the hope of encountering quartz porphyry would be a very
long gamble : S e o g e .

. 1p tne result_@of drllling in SD—6 are.encouraglng
enough to warrant further drilling in'the’ V1einity, the holes .
probably will have: to be loeated somewhere along the same .

- valley as. the present hole, in order to avoid drilllng through

.. a great thickness of barren basalt. capping ~AsS noted above,

extenslons of the quartz. porphyry in the downstream divection -

. cammot be expected beyond 1100 feet. The probability of staying =+ @ .
rwithin the. quartz porphyry - sesms to. be greater in the. upstream . '

(northwest) direction from SD-6. But drilling there will

'*Vnecess1tate passing through increa31ng thlckneSSes of basalﬁ‘as 1‘r'

.dlstance from SD-b 1ncreases.‘gﬁllw

Do e The twe drill 31tes already prepared in the v1c1n1ty
‘ of SD 6 appear to be located at the- best: b0331b1e p031tions 1n ;
naccord with the above conslderatione S 5 ‘ B>
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" E.N. PENNEBAKER

Merch 25, 1950

GLOBE, ARIZONA

Mr. Chester D. Tripp
lHotel de la Cite
Carcassonne

France

pear Chester:

The following comprehensive review of the Safford
project was prepared in snticipation of John Pajne's visit
to this area on Merch 21, 1950, and & preliminery draft
was given to him at that time. The concluslon reached
is that more drilling 1s warrented near 3afford, and in
part this is derived from s consideration of recently
acguired evidence.

In genersl Mr. Payne appeared to agree with my
recommendations. However, he is not too keen on addi~
tionel drilling on the southwest, and es & consequence I
have redused my proposal here to only one hole. He did
express considerable interest concerning favorable possi-
bilities farther on to the northeast in and near Star No.
22 claim anéd 1s sgreeable to our continuing the project .
here by some 2500 feet additional drilling as proposed
in my review. It is my lmpression that he might favor
the Metal Company going 1t alone on this prospect if
Coppermines did not desire toc continue.

Aotivities at Sefford have been temporaril)
stopped while we awsit a decision on these proposals. The
dismond drill will remain on the ground on a standby basis
of §7.00 per day rentel until we advise the contractor of
our future plens. We shall not go shead until definitel
authorized to do so, and naturslly an early decision wi
be to the adventage of all concerned. & e :

- With very kmt madu and the hope that you
ere enjoying a splendid holfday. = = : e

Ioﬁn ‘t‘hamly.

cc: Mr. A. J. O'Connor
lr, J'Ohn HOPO. Jre
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March 26, 1950

Mr. Thomas CG. Hoore
Mining Department

The American Metal Compsny, Limited

61 Broadway
New York 6, Wew York

Dear Tom:

Enclosed 1s a copy of my report covering the
safford project, sbout which John Payne no doubt hss already
written jyou. ;
T am also sendi®: s copy of this by eir mall to
Mr. Tripp who will be at Hotel de la Gite, Cercassonne, France,
from April 3 until April 5. Thercafter, he will be at Hotel
Meurice, Paris, Prance, from April § until April 13. On the
1lith he returns to New York by THA. ’ ;

Activities st Safford have been temporarily
stopped while we awalt the declision on these proposals. The
diamond drill will remain on the ground on & standby basis
of $7.00 per day rental until we advise the contractor of our
future plens. We shall not go ahead until definitely authorized
by Mr. Tripp to do so, and naturally an early decision will be
to the edvantage of all concerned. : :

We sre looking forward to seeing you out in the
West this coming summer. With very kindest regards.

Yours ainoeroly.'

cc: Mr, Cherles L. Steegar
¥r. Arthur J. 0'Connor
Mr. John Hope, Jre
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Prom a consideratlon of informa=
tion recently gained by geological study,
drilling results and location work on the
Safford project, a comprehensive review of
the situation leads to the conclusion that
the possibilities for finding an ore body in
this area have not yet been exhausted, This
is based largely upon evidence (1) that more
copper has been abstrected from the sepping
than has been deposited &s secondary en-
richment in the area explorsd to date; (2)
that the euriching solutions probably were
guided by & broad fracture system and flowed
away to the northeast to deposit this excess
copper and form an ore body; and (3) that we
now have sound evidence that the favorasbly
mineralized quartz porphyry breccis capping
continues on to the northeast under the
young volcanic cover. These and other
points are briefly atated ln the section:
headed "Conelusions®, pages 20 te 23, in
the report thet follewss



As = result of this analyesis it
is proposed that an access M be con~
structed leading around to the north aside
beyond the summit to near the exposures of
mineralized capping on Star No. 22 claim.
From sites to be constructed near hers, it
is recommended that two or three diamond

drill holes be put down to test this very
promising prospeet on the northeast. While
this rosd construction 1s going on it is
further proposed that one hole be drilled
from a site on the presently established
road to clean up the subordinate possie
bility that en ore body lies in quarts
porphyry breccls aleng the southwesterly
contaet of that formation against the dio=
rite. This entire additional program of
road bullding and drilling is estimated to
cost wpmmnly $4.0,000.

in the event that these recommen=
dations are not accepted, an alternative
proposal is brought forward in which 1s is
advocated that the mining claims mequired



by location be held for several years in

mﬁ hepe that the Us 8., Bureau of Mines
might be prevailed upon to do some drilling.
However, it is urged that we go shead and do

our own drilling on sites of our own selec~
tion. '

It is finally pam‘od out that
it will not be easy to find enother dls-
trict with explorstion possibilities equel
to those still remaining nesar Safford and
thet we should continue here by following
out this sdditionsl program. ” |



REVIEW OF ZHE
SAFFORD, ARIZONA, PROJECT

o8
CONSOLIDATED COPPERMINES CORPORATION
INTRODUCTION

A review of the Safford exploration project is appro-
priate at this time. We have been active in this erea for about
g year, and there remains epproximately another six months before
substantial property payments become due. During the past year
we have optioned 5 claim groups and have located 21 clalms of our
own, giving us control of a fairly oubnt ares about 2 miles long
in an sastewest direction and about one mile wide with an addi-
tionsl irregulsr extension towsrd the west. Besides this, care~
ful property surveys have been made, detalled geologlical mapping
hes been sccomplished, and a geophysical examination of a part
of the aream by the self-potential method was completed.

 Exploration by means of L bore holes has been effected.

. The first two were put down by churn drill under contract. This
type of exploration was found to be very slow, and 'dg an experi-
ment one of these holes was despened by dismond drilling. This
was successful and contract diamond drilling was then underteken.
Two holes have now been drilled by this method with uunrutor}
rate of progress at fair cost for tu- type of ground.

These exploratory bere holes have found szones secondarily




enriched by the copper-bearing minersl, chalcocite. However, ‘

there 1s not yet an indication of & commercial ore body, and we
must now decide whether (1) to continue sotive drilling; (2) te
entirely abandon the projeet; or (3) to retain only our mining
¢laims sequired by location, hoping that when we have relessed
our options and retired from sctive exploration that the U. 8.
Bureau of Mines will carry on with some drilling at an indefinite
future date.

Ve have now determined that the better mineral possi-
bilities may be in the higher ground on the north where the cost
of preparing access roads is a major item of expense when addie
tional drilling is contemplated. We have spent to date about
$56,000 on this campaign, although we should bear in mind that ‘
hed we not entered into the Sefford project we would have peld out
during the year sbout §30,000 in the eentinuing search for a
promising area.

| Qur present problem is to decide whether or not an
additional expenditure is warranted in this distriet, keeping
in mind thet it may be difficult to find & new project in snother
distriet whose posaibilities are greater than those still ree
maining at Safford.

southerly face of the Gile Renge near its easterly end. The upper
margin of the conglomerate~floored basin of the Gila River is
eroded to revesl intermittent exposures of diorite (or andesite

Ly £



porphyry) as the base of the range is closely approsched. On the
higher slopes sbove this is & broad band of guartz porphyry breccis
covered near the crest by thieck veoleanie flows and breccies of

basie and intermedlate composition.

The diorite and quarts porphyry breccia are out by
numerous guarts porphyry dikes of proncunced northeasterly trend,
and these are clearly the youngest rocks of the pree-voleanic igneous
group. On the other hand, the age relations between the dlorite
and the quarts porphyry breceis are more difficult to diseern.

It 1s believed that they are both intrusive rocks, end it was
formerly suspected that the gquarts pMm is the younger. Hows
ever, results from recent drilling indicate that some bodles of
diorite may be younger intrusives, and this question of age rela=
tions is not yet setiled. ’ ‘

The attitude of the young voleanie cap indicates that
the Glle Range has been uplifted as a fault block and tilted down
to the northeast at an angle of about 20 degrees. Thus the present
southwesterly face is an erosional modiflication of the fault scarp
where the older rocks were exposed, and the less precipitous sure
face to the northeast beyond the summit line is the uwoderately
dissected back-slope upon which the younger voleanies are dis~
played. ‘

| The diorite and quarts porphyry breccla are cut by

a pronounced system of steep joints and fractures that atrike

northeast. A second system striking northwest 1s much less per~
fectly developed. As previously mentioned, a strong pattern of

-



quartz porphyry dikes also follows the dominant neﬂhou«ru
trend. This direction points directly toward the ilmportant copper-
producing district of Morenci, some 15 miles distent to the north-

[ TT1 TS

Al e 2.

Widespread wetallisation over about a mile squere ls
displayed in diorite, quarts porphyry, and quarts porphyry breccia
by iron-staining and green copper minerals. m”thnml altera=
tion is expressed by bleaching with the development of sericite
and some quartz in the diorite and by silicification snd esube
ordinate sericite im the quarts porphyry breccis. Shallow workings
and drill holes meke 1% evident that some of the iren mm is de~
rived from the oxidation of pyrite but that a second type ls
formed by the exidation of the copper sulphide, chel cocite.

Mineralizetion has been guided by the northeast frace
turing. Sulphide grains have been deposited along these planes,
although there is also & fair proportion disseminated between
them. Bleached zones in the diorite are strongly sontrolled by
this direetion of Jointing end fracturing. :

Green copper staining is most abundent in the diorite
that has undergone less bleaching, and its presence at the surface
has in the psst lead to a falr smount of generslly futile explorae
tion by shafts and pits. The bleached diorite, on the other hend,
being & "less resctive gangue”, has precipitated less copper in
the outorvp, end its metallization is ohiefly evidenced by iron
staining. Much of this has been derived from pyrite, but there

bSwY &5

-

e



are limited mones where & significent amount of iron oxide 'hu been
precipilteted in the bleached dlorite as & result of the oxidetion
of chelcosite, 2 e _
Hevertheless, the quertz porphyry breccia on the higher
slopes emerging from beneath the voleanie cap presents the best
evidence of copper mineraligzation, There is here en exposed erea
of quarts porphyry brecela ebout a mile leng in & northwest-
southeast direction and about 1000 feet wide before it diseppears
under the volcanie cap to the northeast. Most of this eres shows
evidence thet chaleoclite has been losched from the rocks exposed
at the surface. Within it there is @ portion sbout 3000 feet long
end up to 1000 feet wide where the evidence of copper minerellza=
ticn, as judged by the interpretation of the leached outerops,
is somewhat more abundant, and this ares constitutes the hpﬁtor
showing. Although exposures do not glve decislive w-wmtim
there sppears to be & "core" in the northwesterly pert of this
eres that consists of poorly metallized diorite. :
The favorsbility of the ares mentioned sbove 1s based
upon & diagnosis of the type of iron oxide left in the outerop.
In most exposures two kinds cen be found; one is the "rellef
limonite" that is formed as & result of the oxidation of chaleoe
cite, end the other is limonite derived from pyrite. An identical
type 0!' relief limonite is found in the mmw above the
disseminated copper ore bodies et Ray, Inspiration, Miemi, and ,
Morenei. The pwtzuﬂ.u cmm- a the Sefford no.}nt m leener
than those observed at Ray and mptmtu and more Murl: u-ubh
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those sbove the low-grade disseminated ore body recently developed
at Silverbell, Arizoma, by the A. S. & R. Company.

We, of course, are nh‘n sounder basls If it cen be
proved for ¢ach project that the type of limonite there belleved
to be disgnostic of the former presence of & copper sulphlide can
actually be demonstrated to have such derivation. In this respect
we are perticularly fortunate at Sefford, becesuse the Clara bunnel
has revealed a t‘mﬁkwn zone that actuslly containa stringers of
cheleoclite locally preserved st very shallow depth. On strike
these cen be seen to change over to & "rellef limonite" that re-
places the chelcocite, and it 1s this type of limonite that has
been considered diagnostic of the former pressnce of chalcocite
in moocks now exposed at the surface on the Sefford project,

Southnn of the southwest margin of the quarts porphyry
Mesels, varieus exploratory workings diselose sulphides at rather
shallow depth, The fact that there was deep oxidation in some of
the worklnge appurtensmt to the Clara shaft on the north lead teo
the belief that the base of oxidation would be deep and give a
thick gone of leashing in the favorable area with the consequent
opportunity for sesondary solutions to collect copper from sn
adequate "gethering ground”,

' Purthermore, 1t was bellisved that copper minerallization
was somewhat more sbundaat toward m northeast and that there was
a hm of favoreble szoning in this direstion.

Study of the ground olearly demonstrated that both
prinsry minerallizetion and secondary enrlchment of capper were
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earlier than the formatiom of the voleanie cep and that there was

& scound puntnuty that the enriched szone would extend northessterly
under the volesnies. Particularly good evidense wae obtained towerd
the north where a knob of lesached capping pretruded through & thin
place in the volesnles on Btar No, 22 91.1&. The capping exhiblted
by this kmob 1s of rather medioccre quality, but aome 300 feet
to the south the locstion hole for this 'ahu yund through §
feet of leve and Iinte wineralized quartz porphyry breccls capping
of excellent quelity. This 1s o mest encouraging recent develop=
ment and proves that faverable minerslization mum northe-
easterly for 1500 feet under the young volesniecs. It has strongly
fooussed our attention upon ore possibilities in this sresa.
Although it was evident that the sversge quality of the

cepping wes definitely lean, we nevertheless could point to ore
boales benesth capping of simtlar and inferlor grades i other
districts where geclogical conditions were favorable. Uith these
varicus points In mind the project was Judged to be mi-t-@v :
- @rill holes to search for secondarlily enriched coppsr ore deposited
from solutions thet hed gathered copper from Mml.u’;‘ formerly
contained in the now nidtu‘ and leached capping. It was our
intentien to mu' exploration to & rether moderate expenditure
unless preliminary drilling gave information thet wm shange
our conclusions regerding the worth of this projests

. As will be noted in the sestion thet follows, soms of
the informstion ylelded by the drills was surprising and has msde
1t nesessary to modify our Ldess from time to time, It should be
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: . pointed out that this is not an mm situation in mining explora~
tion, becsuse not always can we be so sure of the geological rela=
tions that one or two preliminary holes "meake or break" a property.
In some places this is the case, but under other conditions we must
use the informetion gained from preliminary exploration to re=
orient our plans snd step by step epproach ouwr objective. It was
my opinion & short time age thet if 8SD-l end SDel=A did not return
e good column of ore we might well consider sbandoning the Safford
project. However, a full examination of all the data, including
some very recently obtained, now leads to & different and more

encouraging conelusion.

Due to our desire to keep expenditures at a minimum,
the problem of road construction was a considered factor in
umtuzg sites for bore-holes.

Z Churn drill hole 8«1 was located in the southeasterly
portion of the better mineralized querts porphyry breccia. This
hole was drilled vertically to a depth of 615 feet in quarts
porphyry and quartz porphyry breccis, where it was stopped.
Oxidation persisted to a depth of L50 feet, beyond which point
chalcocite and pyrite mppesred. From 450 to 545 feet sludge
samples averaged 0,52% copper for 95 feet) from 545 feet to the
bottom n@ the hole at 615 feet, sludge samples averaged 0,168
copper for 70 feet, The lowermost samples still exhibited a little

~chaleoocite so it is obvious that the primary tenor was quite low,
o say 0.10% eopper or less, this copper being .uépmnth carried by
- chaleopyrite.
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The rig was then moved about 500 feet to the northwest

and churn drill hole 52 wes collared. This was drilled verti-
cally to a depth of 912 feet in quarts porphyry and quarts pore
phyry brecciass A surprisingly thick coluamn of oxidized and leached

¢apping was out, and the sulphide zone did not appeer until s depth
of 845 feet had been resched. Below this point there was 35 feet
averaging 0.73% copper between 845 and 880 feet with most of the
eopper contained in chalcoeite. From 880 to P12 feet, chwn
drill sludge samples averaged 0.23% copper. This hole was then
deepened by diesmond drilling snd thereafter designated as hole
8D=2. It entered quartz diorite at a depth of 104l feet and cone
tinued in that roek to 1134 feet, where the hole was abandoned.
Prom 912 to 044 feet the core averaged 0.27% copper in quarts
porphyry breceis for 132 feet. Copper mineralization in the guarts
diorite was generally low with an average of 0.,15% copper for the
90 feet from 1044 to 113k feet.

The deep oxidation revealed in hole S5<2 was judged to be
a feature of considerable promise. The slope of the base of oxie
dation between holes S~1 and S-2 was determined to be about LU de~
grees, and it was believed that this might indicate a lateral
movement to secondary solutions that had gained considerable copper
from the great thickness of overlying leached ground and hed
deposited this copper on the northwest. To check this possibility
it wes proposed that a third hole, designated SDel, be located
sbout 1200 northwest of 8«2, and the necessary access road to this

site was constructed.



Dismond drill hole 8D~ was drilled vertically to a
depth of 567 feet, where 1t was stopped. Thoroughly oxidized
quartz porphyry breccis was out to a depth of 341.5 feet., PFroam
341.5 to 383.1 feet the core was partially oxidized and showed a
mixture of pyrite, chalovclite and ireon oxide. Beyond this interval
there was no oxidation and the core was low in copper. From 351.5
to 383.1 feet the average assay value was 1.93% totsl copper for
31.6 feet. Oxide copper for this interval returnsd an average
essay velue of 0.38f copper. Core recovery was 82%. From 363.1
feet to the bottom at 567 feet the average assay value was 0.09%
copper for 203.9 feet, again testifying to & low primary tenor.
Dimmond drill hole SDel out quarts porphyry brescis, exeept for
the interval 505.0 to 530.5 where querts diorite sppeaved.

Diamond drill hole SDei returned much \Ilim informae~
tion. Most importantly it demonstrated that worthwhile enriche
ment d1d occur where geologle conditionswere right. Also, the cere
samples gave a better view of the rock than did the sludge samples
from the dismond drill holes snd revealed the tightness of the
quartz porphyry brececle below the zone of abundant chalcocite
replacement. Although some enrichment took plsce by deposition
of chaloooite within fractures in this deeper n‘éeuon. there was
little or no replacement of the pyrite grains in the tight rock
between these fractures. Hesults from this hole also made 1t
elear that the base of oxidation did not slope down unifermly to
the northwest. On the contrary 1t rose sgain to demonstrate that
the condition of very deep oxidation observed in hole 8«2 was
probably exceptional.



This inforwetion demsnded = review of the sltustion with
the conslusion that secondary enriching solutions must have migrated
laterally with the trend of the major fracturing and jointing.

Phis runs sbout N 70 B, and the solutions must have flowed elther

northeast or southweat., Had 1t been te the southwest, better
valuse should have been found in the vielnity of the old Elsls
shaft, although thelr apparent absence here does not entirely elime-
- inate such a possibility. It seems more likely thab noom%n_ry
solutions, prier to the outpouring of the voleanics and their
subsequent tilting with the mountain block, flowed northeasterly
toward what is now the Bonita Creek basin.

: With the above possibility in mind, diamond drill hole
Shelj=A was drilled from approximately the same site as SD-l, but
it was pointed N 35 E and inelined down at 55 degrees. This hole
sut quartsz porphyry brecola to s depth of 313.8 feet, where it
entered diorite (or sndesite porphyry). It remeined in this rock
to the bottom at 892 feet, except for the interval 665.3 feet to
6977 feet which eut quarts porphyry bresels. Oxidstion persisted
for an inclined dlstanse of 524 feet, beyond which the dleritic
rock carried pyrite snd a very 1little shaloooite. The short in-
terval of quarts porphyry brecola from 665.3 feet to 697.7 feet
was mostly oxidized but showed some sulphides and assayed & few
tenths of one percents mmay the dioritie plug mentloned in
& foregoing sestion ﬁm down to the nmt and was intere
sected by diamond drill hole f8D«leA. Apperently num:q solutions
did not penetrate the tighter dlorite, and thu hole d4id not give &
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falr test of the possibilitlies toward the northeast.

None of the drill holes described above plerced the water
teble. /it secems reasonable to believe that the zone of seccndary
enrichuent dlscovered was deposited st or near an sncient water
level, Evidently the feulting sud tilting of the Oila Henge
1irted the dmlooclite sone well above the level of the present
water table where part of it underwent some oxldation. Inesmuch

es the tilted base of oxidetion slopes northeasterly, scmewhere Eé’
in this direction it should meet the groundwster zone. :E g
ECTORS INPLUENCING FURTHER TI0) oY
Exemination of the leached ocapping exposed on the sure 5%
 face and that out in the drill holes when compered with the mmcunt \%5
of secondary chalcocite enrichment revesled by drilling leads to ' §
the conclusion that more copper has been abstracted from the :&:"1;5
quartsz porphyry brecele capping then has hnn dmu&t“'@'thu }\3
secondary cheloocite zons. For example, ia my judgment m ‘ §
leached capping now Lo be »ur_v;l probably ummu material § Q
thet for the most part averaged 0.5% sopper in the form of chaleo- é‘- %
eite a8 & result of seversl earlier oycles of enrlchment before S 3
it wes oxidized and the copper removed. If, 50 be nm#ntlw. g §
we reduce this to 0.3% copper and multiply the latter mmtm e
by 40O feet, the indicated approximate thickness of the oxidized o, |
sone, We obtain a figure of 120 "grade feet",y Assuming 0.06% Th
copper as the tenor of primery mineralization in the ares bm ‘g\
and subtracting this ssount from the assay resulis of hole Se1 :

fo the Sulphide Zorné
we obtain L7.6 grade reet, which represents the copper added by
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enrichment, For hole 852 (and m—aim- f@sm is 59.6 gp.u : |
feot; for SPel, about 62 grade feet; and for SD=i=a it ls
uppannny still lower. It is thus evident that much more Oomr
has probably been lesached from the oxidinmed zone than has Wn
deposited in the zone of secondary sulphide m!.mc u,hm our
drill holes have plerced the latter. e

We must now try to determine vhat has become of khu
copper thet hes apperently dissppeared. Haa it been concentrated
and deposited to form o worthwhile ore body, or has it been dlssi-
pated and lost for all practical purposes? It would tm thet there
has been & luteral migration of the secondary solutions cerrying
this 'ooww. and, in part, our problem is one conserning the direc~
tion of movement of groundwater. From information gained by sure
fece mapping and drilling, 1t 1s believed that groundwater eirou-
lation was sontrolled by the deminent northeast frasturing. It
1s further indleated that the direction of flow just prior $o the
voleanie episede was probably towsrd the northeast, but the
posaibility of oirculation toward the southwest is not absolutely
ruled out. _ |
- Por the copper to be deposited from these solutions and

soncentrated into an ore body, M must be impounded againat a

barrier or their flow concentrated through s fracture zone where
they will be in contaet with pre-sxistent sulphides for a time
suffisient to cause the preecipitation of thelr contained copper,
Some 500 feot mouthwest of our drill holes the quarts
porphyry breecclia msles contact with ﬁlio main body of diorite on



the surfece, and this gould have served as such a favorable barrier,
If this had omused the precipitation of an importsnt amount of
sopper, 1t would seem that early exploration work here where the

sulphide zone is tilted up to shellower depth would have detected
ite cacurrence, This was not the ecsase, but,as indiceated above,
this posaibility is not yet mt-wy ruled out.

That these solutions moved toward the northeast now seems
most likely. We have no lm proof of this, and such a ¢onelu=
sion {8 reached largely by & process of elimination mM upon
the results of holes recently drilled. Whether or not = barrier
exists to the north is problematiocal W of the extensive
sovering of late voleanies, However, from the occurrences on
ftar Ho. 22 claim we are sssured thet the favorably mineralized
quartz porphyry breccia continues on nerth under the voloanios.

' We now have evidence of more than three oysles of
supergene activity. After the tilting of the renge, the youngest
and most recent of these events 1s revealed by the partial oxie
detion of the mone of chaloceite enrichment on the southwest
(as indleated by the results of hole SDel). By this the enriched
zone was partislly destroyed and some copper was dissipeted.
Inasmuch as the enriched zone tilts down to the northeast, this
destructive eff'ect should disappear in that direction, pmmn
near where it slopes down to meet the witer table.

The eyele immedlstely preceding the above saw the deep
leaching of = still sarlier<formed zone “v enrichment, It is the
‘deposition of the copper taken into solutlon during this syele
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with which we are now prineipelly éonnmd. Apparently there wes

8 repld movemont of the groundwater cerrying this copper through
the zome we heve explored to date, and 1t seems evident that withim
this sone only a part of the copper was deposited. There should
have besn an aceumuletion of theee copper-beering solutions in the
direciion of flow snd better opportunities for precipitation in
this direction.
A third ocyole is represented by the indications of
cheleccite formerly present in what is now e deep rone of capping.
At the time of deposition of this chaleocite conditions werse such
thet & thick blanket of emrichment (of low tenor) could be formed,
whereas in the succeeding cycle we so far have evidence only
of the development of a relatively thin zone. This 1s importent,
because it Indicates thet the roek was not teoo impervious for
enrichment providing other conditions were r.mm.
The sbove oyoles were of course preceded by several
others with the result thet the originally very lowsgrede primery
mineralization was converted to secondary cheleceite, whose relicts
mey now be observed in the capping on the present erosion sur-
face, as noted above. | | |
Regardless of the problem of relative ages, the ares
we have slresdy drilled presents the risk of conteining irreguler
bodles of dlorite within the quartz porphyry breceia. This
dlorite sppears less favorably mineralized mnd itu susseptible
to secondary michmﬁ'vimt near 1ts edges, It represents
a hezard that might be lsssened by exploring farther to the northeast,
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During the past year u have had little or no competition
in this district, and we have been able to gain control of a goode

siged bloock of ground at reasonsble expense. Our setivities have
recently attracted the attentlion of others, and it now appesrs

that As S« & Rs Company geologists are starting an intensive
examination of this general ares.

The Consolidated Metals group of 30 unpstented mining
elaims lies mostly to the south and west of the mineralized quarts
porphyry breccis. Our investigation to date indicstes that it is
¢hiefly valuable becasuse of a very few olaims that jut into or
near the mineralliszed quartz porphyry breccis, for rights-of-way
along the principal access road, aand for millsite and tailings
disposal space. None of our drill holes cut this ground, but
these clalms have benefited from road work that we have performed,
In our present view the only remaining mineral possibilities might
be where a few oclaims come in near the southerly contact of guarts
porphyry breccia against diorite, in which sone secondary solu=
tions, 1f they have moved southwesterly, might have deposited
secondary ore. An initisl payment of $12,000 will fall due on
Hovember 1, 1950, if we decide to exerclse our option on this
group., The full purehsse price 1s $60,000. spread over § years
with the finsl payment falling due on November 1, 19%5l.

The Red NMountain group of 3 unpatented mining claims lies
in the westerly portion of the mineralized quartsz porphyry breccia
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where it 1s exposed lmmediately southwest of the velcanies. Our
drill holes Sheli snd SD-4=A have plerced this ground with the re-
sults noted in a feregoing section, and this claim group has slso
been benefited by road mmoum. Purther mineral possibilities
might be slong the southerly iu-g!.n of the gquartz porphyry breccls,
as explained in the preceding persgraph. An initial payment of
$4,000 will fall due on November 1, 1950, if we decide to exercise
our option. The full purchase price is §20,000, spresd over 5
years, with the final payment falling due on November 1, 195L.

The Orown Point group of I unpatented mining elaims
lies on the northwesterly extension of the mineralized quarts
porphyry breccia. We have not mapped this ares geologically, but
the ground is kaom to contain outerops of mineralized quarts
porphyry breceis of rather mediocre quality. Its ommm
possibilities do not appear too promising, but there has been no
exploration to really determine the worth of this ground. We have
mede no lmprovements directly on these claims, but they are linked
by & recently located claim %o the Ster group where work has been
done that our attorneys belleve can be spplied to the benefit
of the Crown Point group. An initial payment of $4,000 will fall
due on November 1, 1950, if we declde to exersise our option.
The full purchase price is $20,000 spread over 5 yeers with the
finel payment falling due on Hovember 1, 1954.

The Ireon Csp group of 3 unpatented mining claims lles
at the southeast extension of the zone of mineralised gquarts
porphyry brecciss. Thelr remaining mineral possibilities are
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similar to other claims near the southerly contact of the quarts
porphyry brecels, and they have been benefited by recently-con=
structed roads. An initisl payment of $1,200 falls dus on Hovember 1,

1950, if we deside to exercilse our option. The full purchase price
is $6,000 spread over 5 years with the rinel payment fa ling due
on November 1, 195k. |

The Lone Wolfl group of 3 unpatented mining olaims Joins
the Iron Cap group on the southeasts No work has been done on this
ground. The bedrock hers appesrs to be diorite with very limited
minersl possibilities. An initial payment of $1,200 falls due on
November 1, 1950, if we decide to exercise our option. The full
purchase price is §6,000 spread over 5 years with the final pay-
ment falling due on November 1, 1954.

The Cs Cs Cu group of &6 unpatented mining claims was
ssquired by losation prior to June 30, 1949. Thesme flank the Red
Mountain group en the north and esst, with an additlonsl eclaim
on the south. Five of them cover mineraliszed quarts porphyry
breceia or nesrby voleanies. OChura drill holes Sl and S-2 were
put down in this group, snd they were further bensfited by rosd
construction, They still contalin mineral m.ibllltln on the
north,. |

The Star group of 1§ unpatented mining claims wes ac~
quired by location in December, 1949 and Mereh, 1950, They
surround the C.C.C. group on the east, north, and west. No Wor,
other then the losation holes, has been done on these claims, Well-
mineralized capping was found beneath the volsanics in the bottom
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of the location shaft on Star No. 22, as previcusly wmentioned.
 The mineral possibilities for 'nut claims of this group are
problematicel because much of their surfece is concealed by the
younger lavas, However, that the faverable guartz porphyry
breceie eontinues on north under the volcanics 1s indicated on
gter NHo. 22 by the knodb that protrudes through them and by the
quartz porphyry breceis found in the bottom of the location hole.
Furthermore they lis on the direst extension of the broad
mineralized fracture zone that strikes N 70 B As nu'h
emphasized farther along, the general conclusion is that they
contaln favorable ground.

In sumnary it should be noted that the muin‘ possi-
bilitles for this general arez to contain copper ore m believed
to be in two situstions. The most promising one 1s on i‘h. north=
east where we control most of the attracilve ground by means of
olaims held by locetlon, snd we cen continue to retein these by
merely fulfilling the annusl requirements for sssessment work.
The other 1s on the southwest near where Mﬂ“ quarts por-
 phyry breceis comes in contaect with diorite., I the mbhm
solutions have migrated southwesterly along the fracture sone,
then the precipitation of secondary chaleocite may have been
favored here, From some evidence we have at hand, this does not
appesr to have been the cass, but our evidence 1s not sufficient
to rule out this possibility. The Iron Cap group, the Red Mountain
group, md s few claims of the Consolidated Metals group cover
this situation., The possibility that thle zone contains m could
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be cheoked by one or two ilnelined dimmond drill holes pointed ascuth

from the rosd slready constructed. If this test was unsuccessful,
then eall of these options could be dropped before any property
payments come due. However, by so doing we might be eramped for
elbow room, rights of way, tallings disposal sltes, etc. Arter
eluhinc up this pessibility on the southwest we cculd then pro-
ceed to drill the more promlsing northerly section where we have
elready acquired ownership by location,

The sbove dlscussgion of property groups more or le ss
antieipates the conclusions resched in this report. Stated briefly, -
my views are based on the following points and ere the result of
progressive changes in ideas because more end wore informetion
has become avallable as drilling end geclogieal investigations
have progressed. Stated in summary fashion, these points are as
followss

1. On the Safford project we are dealing with s
mw display of roek alteration end metallization,
both are kinds commonly assoclated with por=-

phyry copper mineralization,

2. The dominemt northessterly fracture sone con-
trolling the distribution of mineralization points
toward Morenel, some 15 miles diatant, and suggeets
that these districts might be manifestations of the
seme major trend. _
3. More copper has been removed from the capp

by secondary processes than has been precipita

in the szone of chalcoclite enrichment where we have
out it by our drills. Hence it s reasonable
to believe that a substantial fraction of the sopper
leached from the u‘gm has escaped by lateral
migration. Our drilling results diseclose a thick
overlying sone of ozidized and leached capping
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and a much thinner zone of secondary enrichment,
With laterasl migration of secondary solutions, the
stage 1s set for worthwhile conceniration snd pre~
cipitation of ocopper, provided thet they are ime
pounded sgainst a barrier or thelr flow is cune
centrated through a well=frastured zone where they
are in centact with pre~existent sulphides. ,

s By a process of elimination we bellieve thils b
direction of flow to be to the northesst. However,
the possiblility of eclreulation to the southwest
mm been entirely eliminated by exploration teo

L Rl P ik

5« The dlorite contect on the southwest may have
served es & barrier, and there remains & band just
north of this and mﬂw feet or more wide that
has not yet been expl throughout a strike length
of over & mile.

6. Although our opportunities sppear wore promising
on the northeast, we caanot determine whether any
barriers exist there because geologle reletions are
obscured by the covering of late voleaniec rocks.
Hevertheless 1f secondary solutions flowed to the
northeast, then there should have been an accumula-

tion of W&m in this direction
with consequent oppo ties for worthwhile
depoeition. s

T« That mineralized capping of guality extends
back under the voleanics for at least an tional

1500 feet to the northeast is proved by the locatien
work recently performed on Ster No. 22 claim.

G, mnmnlo-imﬂummm
cutting stray bodles of unfeverable diorite.

9. There is probebly less destructive oxidation
of the enriched zone on the northeast, = .

10, Although the exposure in the Star No. 22 locs~
tion hole fe sdmittedly very limited, rock altera-
tion appears more attractive here with the develop=-
ment of more sericite. i

11. A most desirable area to explors would btéu‘ )
where the primary tenor was higher than that en-.
countered on the southwest, thereby requiring less

enrichment to develop a worthwhile deposit. Although

we have no essurence that such o condition existe on
the northeast, this is the only direction we can go
in search of it. o2 = Gt
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Thus the gamble %o be assumed by continued exploration
is if and vhere substantial enrichment has taken plaes, I belleve

this remaining gemble 1s & good one and worth taking, The evidence
indicates that owr best chances are probably to the northeast,
although a little clesn-up work 1s warrented on the soutlhwest.
T also bellsve that our drilling to date has not been wasted by
being located in between where we now think our remeining chances
exist., On the other hand, these holes give us muche-nseded informa-
tion by mesns of which we cen locate the decislve holes.

Fgatures belisved to be faverable are cited above. We

nust nho recognize that several discowraging sspects have been
disclosed by our drilling, and these are brought forward in the
following susmations ‘ ‘

1. The capp is gensral haniutpg:uesu‘
xespt in u:.ltfuuf wwmlgn and in the loca~
t&mhohmthummmihlmh.ﬂom.

2. Primary mineralization was very low in tm.'
necessitating repeated :yn.u of favorable .anm-
ment to boost the ;ndo & worthwhile amount of
SOpPer.

3+ The zone of enrichment is tl roluttwlv
thin in the area drilled with m r:tx below.

e Where tilted up on the southwest and exposed

by shallow wor opzn mineralizetion is poor.
However, this is M,aru end the quarts porphyry
farther northeast is »u-m to muu & more

promising none.,

8. WMnmmuxnm.? mtunmam_
barrier exists on the northesst. :

6. Drilling results to date have mm wuuc
and dsneuncm rosults,
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The final conclusion, in my opinion,; 1s that the good
points outwelgh the bad snd that we should eontinue with the

project and earry it to 2 logleal conclusion by mere drilling,
By so doing we would be exploring with the reasonsble hopes of
finding & relativaly thin ore bdeody of good tenor. In this situation
we would be setting our sights on trying to discover a 5-10 millien
ton deposit of 2-3% copper content.

I believe thare are two final points that should be kept
/in mind soneerning the Safferd projest. Ono is that we may be
flirting with the lowe-grade edge of a mineralized distriot just /
sticking out tuu beneath the younger volcanic cover. This is a
situation anelagous to that at San Menuel and the very geologlcal
relations we heve been seeking to find and explore. With this in
mind, I believe we should continus with the projest. The second
point cen be expressed in two nyc. Gne is to venture the asserta=
tion that if we encountered snother distriet displaying the possi-
bilities remaining at Safford, we would take it up with sonsiderable
elacrity, The other way is to point out thet 1t will very probably.
be costly and t;twu-munms to find a new prospect whose merits
are equal to those still remsining at Safford. ’

There is, of course, no guarantee that continued |
drilling will find an ore body nesrby in this ares. Nevertheless
the gamble is a good one, and T eannet do otherwise but recommend
that the venture be carried on,
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Dased upon the foregoing discussion, I make the
following firm recommendations soncerning our future prosedure
on the Safford project.

I propose that a road be constructed to Star No. 22
claim so that the northeasterly extension ¢an be explored by twe
or three dlamond drill holes. Some cleaning off with the bull-
dozer can be done hers to determine other mﬁa where the voleanie '
cover is very thim or lecking in expectation of developing two
drilling sites some 500 feet or more apart. In the sbsence of
detalled road location surveys, the cost of thils added phase of
the project ls difficult to estimate, but it probably would be
about $12,000~§15,000 for the rosd. While this road construction
is going on, I belleve it advisable to drill one diamond drill
hole inclined southerly from & site along the present rosd to :
test mineralization in front of the southwesterly barrior. By 80
doing we ahal 1 be meking use of the contractorts &111 and thus
obviate a standby fee. This hole should dispose of the M
possibilities on the muthwestj and, if it gives no encouregement,
then we can sbandon or renegotiste our options before the initial
payments come due. This hole would probably cost about §7,000.
Then I propose that two or three diamond drill holes (for an
aggregate of 2,500 feet) be drilled on the northeast in or near
Star No. 22 claim to sesk for copper cre on the northeast under
the volcanics, This drilling is estimated to coest adbout $20,000.
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I belleve that the adove rhcmnﬁsﬁimu form a sound

program for sontinulng the fafford projeét. The proposal for

drilling on the northeast 1is, of course, the moat promising phase

and the one Lhat should r eceive the most attention., The single

drill hole suggoested an the southwest calls for only a subordinate

part of the proposed budget. ‘Kgnﬂhohu, it will give nueh

velusble iaformation that will help us in the proper digpuu g e
of our property optlons besides preventing our m«t&toﬂ from 27
later finding ore in a zons wvhers there now remalns substantlial
promise. I faver including this one hole in owr program, but I

do not wish its consideration to detract from m greater poassi-
bilities on the northosst. '

The contiauation of the Salford project thus calls for
an expenditure of about §40,000 for drilling snd rosd construstlon.
A somewhat closer satimete can be um after road location surveys
have been made and owr dlmsond drilling contract has been re=
negotiated on the basls of a minimum footage guaranies.

If the asbove recommendation for an active continuation
of the Safford projnot' does not meet with approval, then I pro=-
pose that we sbandon the optloned ground but that we retain and
perform the necessary unumut‘mk to hold our 21 located
cladms for & perled of several years. This is because upuunu-
tives of the U. 8, Bureau of Mines have intimated that they might
do some drilling i we retired t‘m netive explorstion and re~
linguished our opticns. They seemod interested in following
out the low-grade sons out in ehurn drill hole S-1, but only if
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we were apperently out of the oxploration pleture. There is thus

the possibllity that they might do some drilling 1f we made proper
application snd submitted m. of our uﬁuﬂlﬁ information; but
we could not expect this tvo be done for porhaps several yours,
sud I doubt very much if they would undertele the expennive
| road sonstruchtlion to get into the northeastern extenslon.

I personslly belleve we are warranted in contimuling
tiu drilling ourselves, as reccumended above. The second proposal
is mutdly & device Lo retaln an interest s.n & very promising
distriet and prevent complete abendomment vmn BOWS WOre explora«
tion has been doue, I do not bellsve that we &wu., defer owr
own drillihg in the doubtful egnticipation that the Wuu wight
carry ot. r

Be Ha
MANCH 25, 1950

.$°
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SUMMARY

Prom a considerstion of informe=
tion recently gained by geologisal study,
 drilling results and losation work on the
Safford project, s souprehensive review of
the situstion loads to the oonolusion thab
the possibilities for finding an ore body in
this area have not yeot been exhsusted. This
is based largely upon evidense (1) that more
sopper has been sbstrasted from the capping
than heas been deposlted us sscondary en-
richeent In the ares sxplered to duve; (2)
u&t the enriching solutions probably were
guided by a broad fracture system and flowed
away to the northenst to deposit this sxcess
sepper and form an ore bodys end (3) that we
now have sound evidence that the lsvorsbly
ninerallised quarts porphyry brescls capping
sontinues on to the ml under the
young veleanie sover. These and other
points are briefly ststed in the section
hesded "Coneolusions®, pages 20 to 23, in
the report thet follows. ‘



A & resuls of this snalysis it
is proposed thet an access rosd be con-
ttmw lesding around to the north aside
beyond the sumait tomrthemmnot
uwineralized capping on Stsr No. 22 claim.
Prom sites %o be sonstructed nesr here, it
is recommended that two or three dlamond
drill holes be put down to test this very
promising Wt on the northesst. While
this rosd construction 1s golng on it ia
further proposed that one hole be drilled
from e ciu on the presently sstabllished
road to olesn up the subordinate possie
bility thet en ore body lies in quarts
porphyry breeclis aleong the southwesterly
sontact of that formetion againet the dioe
rite. This entive Mum program of
rosd bullding end drilling is estimated to
cost approximstely §40,000,

~dn the event that these recoumen=
dutions ere not accepted, an alternative
proposal is Lrought forwerd in whioch les is
advoostod that the mining olealms soquired



by location be held for several years in

the hope thet the U. S, Buresu of Mines
might be prevallsd upon to do some annm._'_
Kowever, it is urged thet we go shesd snd do
our own drilling on eltes of our oun scloce
tion.

It is finelly pelnted out that
1t will not be eesy to find enother dise
trict with i#mat.m possibilities eyusl
to those still remsining near Sefford eand
thet we should continue here by following
out this miumu PrOgram. .



S

A review of the Safford exploretion preject ls appro-
priste at this time. ¥e bave been active in this sres for about
& year, snd there remains spproxluately snother six mouths belfore
substantisl property peyments become due., During the past year
we have opblionsd § elalm groups snd have located 21 olasime of our
m giving us conbrol of & falrly coupact ares about 2 wiles long
in sn eastewest direotion and about one mile wide with an addl-
tionel irregular extension toward the west. DHDesldes this, care-
ful property surveys have been made, detsiled geologleal mapping
has been accomplished, and & geophysicel exsmination of & part
of the ares by the self-potentisl method wam ccupleted.

Exploration by means of L bore holes has Leen effected.
The firet two were put down by churn drill under cuntrect. This
tm‘ of exploration was found S0 e very slow, and us an. experi-
ment one of these holes was deepened by dismond drilling. This
wes successful and contrect dismond drilling was then undertaken.
Twe holes have now been drilled by this method with satisfactory
rate of progress st fair cost for this type of ground.

These whu&m bore holes have found sones seoondarily



eurished by the copper-besring minersl, chalsoolte, However,
there is not yet an indicetion of a ocemercial ore body, and we
must now deoide whether (1) to continue sotive drilling; (2) te
entirely sbandon the projeet) or (3) to retain only our mining
claims sequired by locetion, hoping that when we have released
m_'cpum and retired from sotive explovation thet the U. 8.
Bureau of Mines will cerry on with seme drilling et an indefinite
future date. ’

¥e have now determined that the better mineral possi-
bilities may be in the higher ground on the north where the sost
of preparing scosss roads is & majer item of expense when addie
tlonsl drilling is sontemplated. We have spent to date about
$56,000 on this cempaign, although we should bear in mind that
hed we not entered inte the Sefford project we would have pal d out
during the yesr about $30,000 in the continulng eearch for a
promising area.

Our present problem is to declide whether or not sun
additionsl expenditure is warranted in this dlstrict, keeplag
in mind that 1t may be difficult to find & new project ia snother
district whose possibilities ere greater than these still re~
maining at Sefford.

mwdutomtm#mmud-uﬁo
.mmxu»otmomwmtummum. The upper
wmormommuwxmmuwmommmu
eroded to revesl intermittent exposures of diorite (or andesite
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porphyry) as the base of the range ias elosely spprosched. On the
higher slopes above this is a brosd band of guarts porphyry brecola
covered nesr the orest by thick voleanie flows snd brecoiss of

baslc and intermediste compoaition.

| The diorite and quarts porphyry breccls are out by
numerous quarts porphyry dikes of proncunced northessterly trend,
and these ure clearly the youngest rocks of the presvolssnie igneous
group. On the other hand, the age relations between the diorite
snd the quarts porphyry breceis are more difficult to discern.
It is believed that they are both intrusive roakes, snd 1t wee
formerly suspected that the quarts porphyry is the younger. Howe
ever, results from recent drilling indloste that some bodles of
ﬂwiu may be younger intrusives, snd this question of age relae
tions is not yot settled. ' _

The sttitude of the young voloanie cap indisates that
the Gilas Renge has been uplifted ss a fault block end tilted down
to the northesst at an sngle of sbout 20 degrees. Thus the present
southwesterly fave is an erosional modiffcation of the fault secarp
where the older rocks were exposed, and the less precipitous sure
feoe ©O the northeast beyond the sumnit line is the uoderately
dissected backeslope upou whioh the younger wxuwu are dis~
played.

The diorite and quarts porphyry breccla ave out by
a prounounced aystem of steep joints and frsotures that atrike
northesst. A seoond system striking northwest is mueh less par-'
fectly developed. As previocusly mnnm. & strong pattern of
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quarts porphyry dikes also follows the deminant northeasterly
trend. This direction polnts directly Loward the laporiast coppere
producing distrist of Murencl, scae 15 miles distent to the northe

Bast.

Widespread metellisation over sbout e mile squere lo
displayed in dlorlte, guarts porphyry, and Quarts porphyry brecols
by iron~stailning and green oopper minerals. Hydrothermal sltera=
tion iz expressed by bleaching with the development of asericlie
snd some quartz in the dlorite aud by sillioillication and sub-
ordinate sericite in the quarts porphyry brecclia. 2hallew workings
and drill holes make 18 evident that some of the lron oxide is dee
rived from the oxidation of pyrite but that s second type is
formed by the oxldation of the copper sulphide, chal cvelte.

Mineralisstion hes been gulded by the northeast frace
turing. Sulphide graine have been deposited slong these planes,
although there x-marmmmm hm |
them. Bleached sones in the diorite are .mummxmw
this direstion of :nmm and frectoring. : ‘

mmnumummmmmm ‘
that has undergone less bleashing, Mus’mmutmlm»g
has 1n the pest lead %o & falr ssount of gemerally futile exploras
tion by shafte snd pite. The bleached diorite, on the other hand,
being a "less reactive gangue”, has precipitated less copper in
the outorup, and its mebtallisstion is chiefly evidenced by iron
staining. Much of this has besn derived from pyrite, but there

. o



ave limited pones whers & umthmt'mlw iron oxide has been
preécipiteted in the bleached diorite ss & result of the oxidetion
of chaleoclite.

Hevertheless, the quarts porphyry breccia on the higher
slopes emerging from buneath the volesnie cap presents the best
evidence of copper mineralisation. There 1s here an exposed aren
of gquarts porphyry bresccia ebout & mile long in a nerthwest-
southeast direation and sbout 1000 feet wide before it diseppeers
under the voleanie oap to the northeast. Most of this ares shows
evidence that chalooeite has been lesched from the rocks exposed
st the surface. Within it there La @ portion sbout 3000 feet long
and up te 1000 fest wide where the evidense of copper minerelises
tion, as judged by the interpretation of the leashed outorops,

L8 somewhst more abundant, snd this ares constitutes the batter
showing. Although exposures do net give desisive information,
there appears t0 be & "oore" in the northwesterly part of this
ares that consists of poorly metallised diorite.

Phe favorability of the ares mentioned sbove is based
upon & dlagnosis of the type of iron oxide left in the outorop.

In most exposures two kinds san be foundj one is the “rellef
limonite” thet 18 formed s & result of the oxidation of chaleo-
~eite, and the other is limenite derived from pyrite. An identicsl
type of relief limonite 1s found in the oroppings sbove the
disseminated sopper ore bodles st Hay, Inspiration, Miemi, and
Morensi, The particular croppings at the Sefford project are leaner
than those observed at Rey and Inspivetion and more mearly resemble

e



those sbove the lowegrade wmm ore body mﬂh amupu

&t Silverbell, Arisons, by the 4. 3« & 2, Company.

We, of course, mupm_muu san be
proved for sach projeot that the type of limonito thers belleved
to be disgnostic of the former wtm of a copper m oan
aotually be desoustrated to have such derivation. In this respect
weo ave parvioularly fortunete at Jafford, bessuss bhe exm tunnel
has reveslod a Ireoture sone that sotually sontoing ntrmn: of
shaleocite locally preserved at very _mnw depthe. On strike
those ocun be soen to ohange over to a “rellef limonite™ that roe
plases the sholoocite, and it 1o this Yype of limonite that has
been sonsidered diagnostis of the former pressnve of chaloocite
tn sooks 10w exposed at the surfase on the Safford projest.

Southwest of the southwest margin of the quarts porphyry
brecolis, varlous oxploratory workings disclose sulphides at rather
shallow depthe The faob that there was dosp oxldation in somo of
the worklags appurtensnt $o the Clara shaft oa She north lead to
the bellef that the bese of oxidabion would be deep snd give s

talek sene of leashing in the favorable area with the oonsequent
opportunity for secondury scolutions to «nnt supper m an
gdoquate "gathering ground™.

Furthermore, 1t was belleved M sopper nwuuuum
momuuu.mmwmmnmwtmum
s hint of favorsble soning in this divection.

Sgudy of the ground elearly dezonsiraved M bﬂh
whln ainsrallsetion aad sscondery enrishment of copper were




earlier thew the foreaticn of the voloenie cep und that thers was
¢ sound pousibility thaet the owzat;u tm would extend northessterly
under the velesnies, Partioularly good evidence was obteined towerd
the north where & knob of lenched capping pretruded throuwgh s thin
plece in the volosnios on Bter Fo. 22 oleim. The ceppling exhibited
by this kneb fs of rether mediocve quelity, but seme 3JOU feet
to $he pouth the losation hols for this olalim passed through §
fest of leve sod inte minerslimed quartz porphyry hrecels eapping
of exeellent guelity. This is s most encouraging resent dsvelap=
ment and proves that faversble minorallisstion extends northe
saaterly for 1500 feet under the young volsanies, Ib has atrongly
foousped our sttention upom ore possibilities in this aree.
Although 1t was evident that the sverage quality of the
sapping wes definitely lean, we neverthelesa could poiat to ore
podics mwmmwnmwmwmumm
distrlots whare geologicsl conditions were favorable. Fith these
various points in mind the project was Judged to hmu_tot
drill holes to search for secondarily enriched oopper ore deponited
from solublons that had gathered copper from chaleosite formerly
sontalned in the now oxidized and leached capping. It was owr
1atent fon to Limit exploretion to s rather mederate expenditure
ualess preliminery drilling geve informetion that would shenge
mMulmvmmmam‘mM e
| u-mumummuumuxun.mw
the informstion ylelded by the drills wes surprising qum wede
1% necessary to modify our idess from time $o time, It should be
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pointed out that this is not an unusual situstion in mining explore-

tion, becsuse not slways can we be 80 sure of the geclegloal rela-
tions that one or two preliminury holes “make or bresk" & property.

In some places this is the cese, but under other conditions we must

uge the inforsmation gained from preliminery exploration to re-
orient our plans snd step by atep spprosch our objective. It was
my opinien & short time ago that if SDel snd SDel=A did not retura
" & good column of ere we might well consider sbandoning the Safford
projoct. However, s full exsmination of all the dsta, mxmu
some very recently obtained, now leads to & diffsrent end more
encouraging conolusion.
0% b btk & BBNE LB P bd B b o

Due to owr desire to keep expenditures st s minimusm,
the problem of moad construstion was a oonsidered fector in
seleoting altes for bore-holes.

hurn drill hole S-1 was located in the southeasterly
portion of the better mineralized quarts porphyry brecclie. This
hole wag drilled vertically to s depth of GL5 feet in quarts
porphyry and quarts porphyry brescis, where it was stopped.
oxidation persisted to s depth of LS50 feet, beyond whish point
ohaloooite and pyrite sppesred. From L50 to SLS feet sludge
ssuples avereged 0.52% sopper for 95 feet) from SLS feet to the
bottom of the hole at G615 feet, sludge sauples avereged J.168

sopper for 70 feet. The lowermost samples still exhibited a livtle

ohaloocite so 16 is obvious that the primery tencr wes quite low,
say 0.10% ocopper or less, this copper being spparently cerried by
shaloopyrite.



The rig was then woved sbout 500 feet to the nerthwest
and churn drill hole 8+2 wes collareds This was drilled versi-
muu.wmwmrmhmmmmpm
phyry brecsis. A surprisingly thick colusn of oxidised and leasched
cepping was out, end the sulphide sone did not sppeer untll & depth
of 845 feet had been vesched. Below thils polnt there was 3§ Teet
aversging 0.73% copper between 8LS and 800 feet with mest of the
copper contalned in chalocelte. Prus 80 te J1E feet, shuen
drill sludge smsples sveraged Gi23% coppers This hole was then
despened by dismond drilling and thereafter designeted as hole
gped. It sntered quarts diorite at & depth of JoLL fees and con=
tinued in thet rook to 1134 feet, where the hole was absndoned,
Prom 912 to Mokl feet the core averaged U.27% ocopper in quarts
porphyry brecole for 132 feet. Copper minerellizstion in the quarts
diorite wap generally low with an average of 0.15% copper for the
PO feet from L0LL to 1134 feest. :

The deep oxidation revesled in hole Se2 was Judged to be
s festure of consldersble promise. The slope of the base of oxie
detion between holes Sel and Se2 was determined to be about LU de-
gress, end 1% was belleved that this might indicate a latersl
novement ummnmmmmsmmmmmm
from the grest thiskness of overlying lesched ground snd hed
deposited this copper on the northwest. To check this possibilisy
1t was proposed that & third hole, designated SDely, be lossted
smnmmsm-tarm.mmmumcm»w
site was constructed. | ‘




Dlamond derill hole 2D-4 was drilled vertically 50 a

depth of S87 fuet, where 1t waa stopped. Wiy oxidlzed
quarts porphyry breccls wes out %o a depth of 1.5 feet. Pram
343.5 so 383.) feet the core was partlielly oxidized sud showed @
mixture of pyrite, chelcoelte and iren oxides Deyond this intervsl
there was no oxidetion end the core was low 1a copper. Prom 35L.5
o 383.1 feet the average assey velus was 1.93% total copper for
31,6 feet, Oxide copper for this intervel returmed an average
esoay valus of 0.38% ecoppers Core recovery wes 828, Prom 383.1
feet to the bottom at 587 feet the aversge asssy value was G.09%
sopper for 203.9 feet, again testifying to & low primery tenor.
Dlemond drill hele SDel out quarts porphyry bresels, exoept for
the iatervel 505.0 to 530.5 where quartz diorite sppeared.

 Dismond drill hole SDel; returned much useful inforsa~
tion, Most fmportantly it demonstrated that worthwhile enrich-
‘ment did ocour where geologle conditiom were right. A4Also, the core
samples gave a botter view of the rock than did the sludge sauples
from the diswend drill holes and revealed the tightneass of the
quarts porphyry brecols below the wone of sbundant chalcosite
replacement. Although sowe enrichment Sook plece by deposition
of chalocclite within fractures in this deeper seotion, there vas
1ittle or no replecement of the pyrite greins in the Sight rock
betweon these fractures. NResults from this hole aleo mede it
cloar mummammudmtmmwmu
the novthwest. On the contrary 1t rose ageln to demonstrete that
the condition of very deep oxidation observed in hole B-2 was
probably exeeptional.
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This iaformetion demanded 8 review of the slbustion with
the sonslusien that seoondary snriohing mlmm must have migrated
laterally with the Srend of the major frecturing end Jolnting.

Thie uns sbout ¥ 70 B, and the solublons must have flowed alther
northesst or southwest. Jad 4t beon to the sseuthwest, better

vuluon should have been found in the vieinity of the old Blsie
shaft, slthough thelr apperent absonce here does not entiroly elime
inate sush a poseibility. It scems mors likely thet ssecndsry
solutiona, prior to the cutpouring of the voleanics snd thelr
subseguent tilting with the mountain bloek, flowed northessterly
toward whet 1s now the Bonlte Gresk besin, '

¥ith the above possibility in mind, dismond drill hole
Shelywh was drilled from spproximatoly the same site as SD-l, bus
1t was pointed N 35 B end inelined down &t 55 degresss This hole
out quarts porphyry breceis %o a depth of 313.8 fest, whers it
entered diorite (or sndesite porphyry). It remained in this rock
ummamrnt.mmmmmw-)mtn
69747 foet which oub quarts porphyry brecola. Oxidation persisted
for sn Aaolined distance of 52l feet, beyond whioh the dleritie
pook sarried pysite and @ very little shaloooite. The short ine
 tervel of quarts porphyry brecols from 665.3 fest to 69747 feet
was moatly oxidised but showed acme sulphidos end sssayed a fow
tenths of one percents Hvidently the dieritle plug mentioned in
a foregoing seetion plunged down to the norshwest end wes inters
seoted by dismond drill hole SDel=A. Apperently secondary solutlions
‘414 net penetrate the tighter diorite, and this hole did not give s
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felr test of the possibilities Loward the norShosst.
mwmuwmmmmm.pww waber

tublpe It scems reasdnable to Delieve that the sons of secchdery

enrichusnt dlscovered wes depveited ot or near an mm weter

lovel, Lvidently the fsulting aud tilsing of the Gila Renge

1irted the dslocsite soue well above the level of the prosend

wetor teble where part of 1t undervent scme oxidation. Inaamuch

as the tllted base of cxidstion sicpes northeasterly, scmewhers

in this divection it should mest the Mﬁ» m.

Mncuwufmmommmummaw
‘rﬁumm.utumdﬂnm”vmmuun&tMmt
of secondsry chaleocite enrichment revesled by drilling leade to
the conelusion that wore sopper hes bsen abstrusted from the
secondary ohalooeite mone. For exauple, in my Judgment the
lesched capplog now Lo be observed probably represents wmateriel
thet for the most psrt aviveged O.55 copper in the foms of chalooe
¢ite es & reauls of severel earlier oyoles of mzmm
1t wes oxldied and the soppey removeds If, $0 be conservative,
we redusce this to 0.3% copper and wmulbiply the lutter purcentage
WW:M.MMMW&Wn”*N&M
sone, we obtaln u figure of 120 "grede feet". Assuwsing C.008

wumwuwMMMthmhm
m;mumw.wmcum:Muwmm
we obtain 7.6 grede feet, manmumwmmw
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enrichment. Por hole Se2 (snd 5D=2) this ficure 18 59.6 grede
 feot for Shel, mbout 62 grade feet; snd for SD=hed it 1s
epparently ntill lower. It is thus evident thet such more eopper
hae probebly been leached from the oxidized sone than hee baen
deposited in the szune of secondary sulphide enrichment vhere our
dril) holes have ploroed the latter. '

We must now try to determine what hes besome of this
copper thet has appsrently dissppesred. Has it been consentrated
ond deposited to form & worthwhile ore body, or has 1t been dignie
pated and lest for sll practics) purposes? It would seem that there
has been ¢ lutersl migration of the secondery solutions cerrying
this sopper, and, in part, our problem is one concerning the direce
tlon of movement of groundwster, From information gained by sure
feoe mepping snd drilling, it is bDelieved that groundwater oirou=
lation wes contrellsd by the deminent northeast fraoturings It
ta fupther indlostsd that the direstion of flow just prior $o the
voleanis apisode was probubly toward the northesst, but the
poseidility of olroulation toward the southwest is not sbsolutely
ruled out. _ ;
For the copper to be deposited from these solutions and
sonsentrated into an ore body, they must be impounded against &
barpior or their flow soncentrated through & frasture sone where
they will be in contset with pre-existent sulphides for a time
suffiolent to sause the preeipitation of their sontained scppsre

Some 500 feet mouthwest of our drill holes the quarts
porphyry bresels mekss contact with the maln body of dierite on

e



the surface, sad this 2ould heve served ag such » rwinnn baprrier.
If this had esused the precipitetion of an lmpostant amount of
sopper, 1t would seem that esrly exploration work here where the
sulphide sone is t1lted up to shallowsr depth would have detected
1te ooourrense, This was not the osse, but,ss Indloated above,
this possibllity s not yet entirely ruled out.

That these selutions moved toward the northesst now soems
most likely., We have no sure proof of this, and such a conelus
aion ia resshed largely by & procsss of elimination based upon
the results of holes ressntly drilled. Whether or not s barrier
sxiste to the north is prodlematioal becsuss of the extensive
sovering of late volosnics. lHowever, from the ccourrences on
foar !!a; 22 slalm we are assured that the favorably mineralised
MmmmuMMmmwmku.

We now have evidence of more than three oycles of
supergone astivity. After the tilting of the range, the youngest
snd most vecent of these events is vevesled by the partisl oxis
dstion of the mons of shalooceite enrichment on the southwest
(a8 indloabed by the pesults of hole SDeli)s By this the enriched
Inesmuch as the enrished sone tilts down to the northesst, this
dostructive sffect should disappeer in that direction, partisulsrly
near where it slopes down to moet the water table.

The oyecle Mauu"m the above saw the deep
lesshing of & st1l) sarliereformed sone of enrichments It is the
deposition of the sopper taken into sclution during this oyele

ol



with which we sre now w&migﬁl; concerned, Apparently thers wes
e rapld movement of the proundwater serrying this eopyer through
the tons we heve explored to date, and 1t seems svident that within
thie sone only & pert of the copper wes deposited. There should
heve been en ncowsmdation of Shese ecpperebesring solutiena in the
direction of £low and better opportunities .twf,mmmm n
this direstion. f'

A third cyole is represented by the mnm of
chaleoelte Pormerly present in what is now & deep sone of capping.
4% the time of deposition of this chaleosite sondidlons were sush
thet & thisk blenket of snrichment (of low tenor) eould be forwed,
wheveas in the sucseeding oyole we o far have svidence only
of the Aevelopment of & relatively Shin sones This is importans,
beosuse 1t indiostes thet the rosk was not too impervicus for
gnrishment providing other conditions were favorables

The above eyeles were of }m proceded by several
sthers with the result that the eriginally very lowsgrade primery
atnoralization was sonverted to secondary sheloooite, whose reliots
mnwbeabunﬁ%%mluumwwmm
fase, ss noted sboves

Wﬂiﬂ”&ﬂﬂﬂlﬂlﬂm;mm :
we have slresdy drilled presents the risk of MW
bodles of dlorite within the quartz porphyry brecois. This
dtlorite sppears lese favorably m&a‘ aud less susoeptible
to secondery enrlolment exoept near 1ts m. Iy muuu

’umnvdmtuxmshtmnmmrmnmmm.
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- Puping the psat yeur we nave hed little or ne competition
in this dlstrict, and we have been able 0 gelin control of & goode
siged blook of ground at reasonable expenses Our activities have
recently sttrected the attention of otheors, and it now appesrs
thet As 8¢ & Re Company govlogiste are starting sn intensive
esamination of this geuneral srea.

PROPERTY COMBIDERATIONE

The Consolidated Metals group of 30 unpatented mining
olalms lies mostly to the south snd west of the mineralised quarts
porphyry brecolis, Our investigstion to date lndlostes that it l1s
shiefly valuable beceuse of & very fow olalme that Jut ilnte or
near the mineraliszed quarts porphyry breseis, for rights-ofeway
elong the principel mecess road, sad for millsite and tailings
disposal spece. None of our d&rill holes cut this ground, but
these n.mmmtmm.mmmtuunummd.
In our present view the only reasining mineral possibilities might
be where & fow olalms ocome in nesr the southerly contact of quarts
porphyry brecois agelnst diorite, in which zons secondery solu~
tions, if they have moved scuthwesterly, might have deposited
secondary ore. An initial payment of §12,000 will fell due on
Hovenbuer 1, 1950, if we decide to exersise our option on this

groups The full purchaese price is $60,000, spread over 5 yewrs

with the final psyment falling due on November 1, 1954
o The Mnmdn group of 3 unpatented mining olaims lles
in the westerly portion of the minerslized querta porphyry brecsia
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where it 1s exposed lmssdlistely southwest of the voleaniess Our
drill holes SDely snd SD-Yed have plerced this ground with the re-
sults noted in o foregoing sestlion, and this olaim group has also
boen benefited by rosd construction. Further mineral possibilitics

might be slong the southerly mergin of the quarts porpghyry breocis,
a8 sxplained in the preceding pevagraph. An initisl peyment of
$li,000 will fall due on November 1, 1950, 1f we declide to exercise
our opbions The full purchase price is §20,000, spresd over 5
years, with the final peyment falling due on Hovember 1, 195k
The Crown Point group of L unpatented mining clsims
1ies on the northwesterly extension of the minerslilised quarts
porphyry brecclss We hsve not mapped this eres geclogloally, tut
the ground is known to centain outercps of mineralised querts
porphyry breceia of rather mediocors quality., Its oreebearing
possibilities do not appear too promising, but Shere hes been no

exploration to really determine the worth of this ground. We have

uuuwmawuyamuommwmzm
by & recently located olsim to the Star group whers work has been 3
done thet our sttorneys bellsve osn be spplled to the benellt
of the Crown Point group. uwmym«mumrm
due on Novesber 1, 1950, ir we deolds to exerciss our option.
?he full purchsse price is $E0,000 spresd over 5 years with the
finel payment felling dus on Noveabsr 1, 1954

The Iron Cep group of 3 unpatented mining claims lles
st the southesst sxtension of the sone of minerslised quarts
porphyry brescis. Thelr remsining mineral poselibilitien ere

il



similar to other olaims near the scutherly sentact of the quarts
porphyry breceis, snd they heve been benefited by recently=con=
structed voadss An 1nitfel papment of §1,200 falls dus oa November 1,
1950, if we decide to exercise owr option. The full purehese price

is §6,000 spresd over 5 years with the finel payment £d ling due
on November 1, 195he 4

‘The Lone olf group of 3 wipetented mining olaims joins
the Iron Cap group on tlw southesst, Ho work has been done on this
ground. mwmwun‘uﬂuu&mmxmm
minersl possibilitiss, An initial payment of $1,200 falls dus on
November 1, 1950, if we deside to ozercise our option. The full
purshase price is $6,000 spread over 5 years with the finsl paye
ment falling dus on November 1, 195L. |

The Gs Co O group of & unpatented mining claims was
mumwmmwm‘ummws these flank the Red
Nountain group on the north and east, with sn additlonsd cleim
on the south, Pive of them cover minerslised quarts porphyry
uresela or nearby voleaniess Ohurn drill holes Sel and 5-2 were
put down in this group, and they were further benefited by resd
construstion, They still contein minerel possibilities on the
northe. ‘ . .
mnmmdwmm“-mumwm
cuived by lesation in December, 1949 and Meveh, 1950, hey
surround the G.Cele group on the sast, north, and west. ¥o work,
other then the location holes, has been done on these olaims. Welle
sinerslised capping wes found beneath the volosnics in the bottem
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of the location shaft on Ster Ho. 22, as previcusly mentloned.
The minersl poseibllities for most clsime of this group ere
problesatical beoause much of shelr surfuce is concesled by the
younger leves, However, thut the faverstle quarts purphyry
brecoln sontinues on north under the voloanlos 1s indiceted en

ghar Ho. aawmmmapmwmm»:ﬁu
quarts porphyry brecels found in the bottom of the location hels,
Purthersore they uaumcuus sxtenslon of the brosd
mineralised fracture zone that strikes ¥ 70 Ee As will be
suphesized farther along, the genorsl cvnelusion 1s that they
sontain favorsble mM. .

In sussmsery 4b should be noted that the remsining possis
bilities for this gensrsl ares bo conteln oopper ore are belisved
to be in twe situstions. The most proalsing one is on the northe
Mlhmnamlmﬁwmumﬁnﬂmuumut
slalms held by ).natua, snd we can centinue to retuln Lhese LY
merely fulfilling the annual requirements for mmt worke
mmummvmmumwmw“upm
mmumumnnmmm Itmmlmu
solutions have migreted southwesterly sloog the fredture sons,
then the precipitation of secondery chalccoite may have been
favored hores From soms svidence we have at hand, this doss not
appesr to have been the oase, bub our evidence s not eufficient
to rule out this poseibility. The Irom Cap group, the Red Mountaln
group, md & few clalme of the Gonsolidsted Netsls group cover
this situation. ¥The possibility thet this m containg m eculd
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be shotked by one or two inclined dismond drill heles pointed south
from the rosd slresdy scnatrusted. If this test was unpuccessful,
then a1l of these options oculd be dropped before sny property
payments come due. However, by so deing we might be orsmped for
elbow rocm, rights of way, tallings disposal siten,; eLos AfCer
elesning up this possidility on the southuest we sculd then proe
sesd to drill the more promising northerly sestion where we have
alresdy sequired ownership by looation.
GONOLUSIONS

The sbove discussion of property groups mors or is 2
anticipates the ¢onclusions resched in this report. Stated briefly,
wvhumhuammrounm»ln“m-nmﬂma e
progressive changes in ideas because more and more informetion
has become avellable as drilling and gecloglesl investlgations
have progressed. Stated in summery fashlon, these points are s
followss |

1. On the Sefford project we ave dealing with 6

By o Seamaay sasosioted With por=.

2, The dominmt northessterly frecture mone son=
the distribution of minsralliszstion points

toward Morenei, some 15 miles distent and &
o hee dielriots might be manifeststions of the
mnajor trend.

:

;
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and & much thinner sone of secondery enrichuent .
!uh latersl migretion of »oomw! solutions, the

nfn L2 set lor wortlshile cousentration and pre-
elipitation of ocopper, provided that they are ime
pounded ageinst & barrier or thelr flow 1s cune
contrated through a well=fractured sone where they
are in oentact with pre-existent sulphides.

: % a procens of elimination we belisve this
ireotion of flow to be to the northesst. However,
the powelibdllity of olireulation to the southwest
mm baen mamu .xuum« by exploration to
& :

S¢ The dlorite contaet on the um”ﬂuyun

served &8 & barrier, snd there rensing o band just

north of this and ub GO0 feob or more wide that

has not yot Leen expl throughout & strike length
of over s mile.

He ALE opportunities sppesr more promisin
on the nor g omr > o e ot
barriers mm t&n bsocause geologlo relstione are

obasured by the covering of late voleanic rocks.
Nevertheless 1f sscondery solutions flowed to the
northeast, then thers should have besn an acoumule-
tion of av solutions in this direotion
with conseguent ities for worthwhile

7. m-mnm mym ufm y extonds

buok under the voleanies for tional
Mtututhnwmmhmmwmhmm
work recently performed on 5ter No. 22 claim.

8« There may be less hesard on the northesst of
sutting nny bodiss of wnmhh diorite.

9+ There is probably less destructive muum
- of the enrished zone on the northeast.

10s AL in the Star He !8 loca~
t!.;n WWM!WW 1imited m' altere=
tion sppesrs more umusn here vﬁh the develop=
ment of sore serioite.

11, Ammmmummwm‘
where the primery tenor was higher than thet ene
sountered on the southwest, thersby requiring less
enrichesnt to develop a worthwhile deposit. numa
we have No essuranse m# sush a condléion existe on
the northeast, this is the only direction we can go
mmwh
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¥hus the gemble o be nssumed by sontimued exploretion
is Lf and where substentis) enrfchment has taken plase. I belleve
this remeining gemble is e good one snd worth Seking. The evidence
tndlsates that our beest chancen ere prodedly to the northeast,
altw # little 2leensup work 1s werrented on the soutlwest.

T also belisve thet sur drilling to date hes not been wasted by
being located in between where we now think our remaining chences
exist. On the other hand, these holes give ue muchenseded informa-
tion by mesns of which we osn losste the declslve holus.

Poatures belleved to be favorsble are vited above. We
must also recognize that seversal discowaging sspects have besn
disslosed by our drilling, catm_u‘m Brought forvard in the
following swsmationt :

WP oo Bl g g "'ﬁ:"m'

umuohmmmm.utunww.nm

' mmxnum was very low in tenow,
mwuzu m of ﬂmnm M&-

The sone of enrichment is , mum‘
&mmmm uaummu’ m”

ke msnmmethmm
w:muumunu uq»muumunum.
However, this is ¢mn.mmammm
favther northesst is bellieved to mmn
promising sone.

Se e have no certain m&aﬂmﬁh
barricy oxists on the

o wnmmuummmxumm
u'uuuandunv

“idw



The final soneluslon, In my opinien, ia that the goed
polnts outwelgh the bad and that we should sonbinue with the
projest snd earry it %o a logical sonclusion by mere drilling.

By vo dolng we would be exploring with the reasonabls hopes of ‘
finding & reletlvaly thin ore body of good tenar. In this situstion
we would be satting our alghts on trying to discover a 5«10 million
ton deposit of 2«31 sopper content. |
T Bsllave thers ars two final polnts thut should be kept
12 mind somperning the Safford profeet. Ome 1a thet we may be
flirting with the lowegrade edge of » minerelized distriot jJust
stisking out from banesth the younger volssnie covers This is a
situstion snslegous to Shet st San Menuel snd the very geclogical
relations we hove been sesking to find end explove, Wibth this in
mind, I belisve we ahould eontinue with the project. The second
polat can be expressed in two wayss Ome is to venture the sssertas
ticon thet if we encountered enother dlstriet displaying the posal-
bilities remsining st Sefferd, we would teke it up with sonsidereble
‘alaority, The other wey is to point out thet L1t will very probably
' be eostly and zwmurm 8 new progpest whose ameriis
are egual %o those still remaining at Safford. :
 Theve is, of course, no guarantes that contimied
uumu will find an ore body nesrby in this mn" Bevertheleas
the gamble 1s = good one, and I cannot do otherwise but reccamend
thet the venture be surriod on. | |
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following firm recommendatlons concerning our future prosedure
on the Safford project. g |
I proposs that & road be construsted to Ster No. 22

oleim so that the northessterly extension can be explored by two
or three dismond drill holes. Some sleaning off with the bulle
dozer can be done hore to deternine other spots where the volcenle
cover is very thin or lsoking in tmmnm of devaloping two
cmxm sites some 500 feet or more W. In the sbsence of
detsiled rosd location surveys, the cost of this added phase of
the projfect ls difficult to estimate, but it probubly would be
sbout §12,000-815,000 for the yosd. While this read constr:istion
ta going en, I believe it advissble to drill sne dlemend drill
hole inolined southerly from & site slong the present roasd to
test minerslisation in froat of the southwesterly barrier. By s0
doing we shill be meking use of the contractor's drill and thus
obviate @ standby foe. This hole should dispose of the minerel
possibilities on the muthwest; and, if 1t gives no encouragement,
then we can sbandon or rensgotiate our cptions belfore the tnum
payments come due. This hole would probably cost sbeus §7,000.
Then I propose thet two or three diamond drill holes (for an A
aggregate of 2,500 feet) be drilled on the northeast in or near
Star Ho. 22 olaim S0 seek for Sopper ore on the novthesst under
the voloanios. This drilling ls estimeted to cost ebout 20,000+
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I belleve that the sbove resosmendations form a sound
progras for sentinulag the fafford projsst. The propossl for
drllling on the aertheast 1, of sourse, the mest promlelng phase
- and the one that should » ecelive the most attentions The single
drill hole uuggu!ﬂ on the scuthwest calls fuwr only & mbormu
part of the proposed hudget. Nevertholsss, 1% will glve muoh
valuable iaformation Shet will help ws in the propor disposal
of oup property osloas besidss proventing eur soupetitors from
later finding ore In a zons whers there neow remains substantlel
promise. I faver inoluding this one hols in our progrem, but I
ds not wish 1ts consideration o detract frum the greater ponsie
bilities on the nertheset, ot

. The vontinvation of the ZalTord project thus oalls fow.
an expenditure of sbout 40,000 for drilling snd roed construotion.
A somewhat clossy estimste osn be made after rosd location surveys
heve been made and our dlsmond drilling contract has buen re-
negotieted on the basis of & winimum footage gueranted. :

If the sbove recscumendation for an active sontloustion
of the Safford project does not meet with spproval, then I pro-
pose that we obundon the optionsd ground but thet we retain end
perform the necessery sspessment work to hold owr 21 lecated
 claime for s period of soversl years. This ia bessuse representu~
tives of the U, 5, Buresu of ¥ines have latimsted thet they aight
do some drilling if we retired from sotive explorstion and voe
linguished owr optioms. They seemed interested in following
out the lowegrade sone out in shurn drill hele S, but enly if

@G



we were spperently out of the exploration ploture. There 1s thus
the possibility that they might do some drilling irf we mcde proper
sppliestion and submitted all of our available information; but
we sould not expect this to bLe done forr perhaps several years,
end I doubs very much if they would undertske the exyensive

roud construotion to get inte the northeastern extenalon.

1 personslly belleve we are warrsnted in centinuing
the drilling ourselves, ss recomsended aboves The seeond propossl
is sdmittedly » device to retaln an interest in « vary proaising
distriet end prevent complete abendonment untlil some more explora-
tion has been dones I do mot belleve thet we should defer ow
own drilling in the doubtful snticipation that the Bureau might
carry one. ‘

HM! 35: 1950
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SUMMARY

Prom a ocomslderation eof Informae
tion recently gained br knlouim' shudy,
drilling results and locstion work on the
Safford projest, a couwprehensive review of
the situation leads to the sonclusion that
the possibilities for finding an ore bedy in
this sres have not yet been exhsusted. This
is based largely upon evidence (1) thet more
onﬂuv has been abstrasted from the ceppiag
than has been deposited as secondsry en~
richsent in the area explored to datej (2)
that the enriching solutions probably were
guided by & brosd fracture system and flowed
| avnxwmmuw.nﬂtuaim
wpormrmmmhlum (3) that we
now have sound evidence that the um.m
mineralized quarts porphyry brescia u»hl
continues on to the northeast under the
young volosnic covers These and other
points ere briefly stated in the seetion
'headed "Conolusions®, pages 20 to 23, in
~ the report thet follewss



As a result of this snslysis it
is proposed that an aocess road be con~
structed leading around to the north aide
beyond the summit to nesr the exposures of

mninerslised ceppiog on Ster No. 22 olaim.
From sites S0 be constructed near here, it

is recosmended that two or three diamond
drill holes be put down to test this very
promising prospest on the northeast. While
this road construction 1s going on it i
further proposed that one hole be drilled
from & site on the presently establiahed
road to cleen up the subordinate possie
bility that an ore body lies in quarts
porphyry bmah slong the southweaterly
~sontact of thet formation ageainet the dice
rite. !M: entire additions) program of
rosd building snd drilling is estimated to
cost approximately 840,000,

In the event that these recommen=
dations are not accepted, an slternative |
proposal is brought forward in which ls is
advocated that the mining olsims soquired :



by loestion be held for several years in
the hope thet the Us 2. Buresu of Mines
might be prevailed upon to do some drilling.
However, it is urged that we go shesd and do
our own drilling on sites of our oun sulec-
tion.

It is finelly peinted out that
it will not be easy to find another dise
trict with exploretion possibilities sQual
to those still remsining near Sefford and
that we should continue here by following
out this mgum program.



REVIEW OF ZHE

BSAFFORD, ARIZONA, PROJECT
o
GONSOLIDATED COPPEMMINES CORPORATION

. INTROLUC

A review of the Sarford explorstion project is sppro-
priste at this tiwe. Ve have been astive in this srea for sbout
& yeer, and there remsins spproximately snother six wouths before
substantial property ”M“ become due. During the past jyear
we have optioned 5 enh groups and have located 21 clalms of our
own, giving us control of & falrly compact ma about 2 miles long
in an castewest direetion and about one mile wide with an addi-
tionel irregular extension towerd the west. BDesides this, care-
ful property surveys have bsen made, detailed geological mapping
has been accomplished, and a geophysical exsmination of ® M
of the area by the self-potential method was ccmpleted.

Exploration by means of 4 bore holes has been effected.
The first two were put down by churn drill under sontreet. This
type of exploration was found 0 be very slow, and es an. sxpsri-
ment one of these holes was deepened by dismond drilling. This
wes successful and contract diamond drilling was then undertaken.
Two holes have now been drilled by this method with satlsfastory
rate of progress cs‘t“ur cost for this type of ground.

These explovatory bore holes have found sones secondarily



enriched by the copperebsaring minersl, chaslooeite. However,

there 1s not yet sn indlcation of a comsercial ore body, and we
must now decide whether (1) to continue sotive drilling; (2) teo
entirely sbandon the projeet; or (3) to retain only our mining

cleims acquired by location, hoping thet when we have released
our options and retired from sotive exploration that the U. 8.
Bureau of Mines will cerry on with some drilling at an indefinite
future date. '
¥e have now determined that the better minersl poasi-

bilities may be in the higher ground on the north where the coot
of preparing sccess roads 1s a major item of expense when addle
tional drilling is contemplated. We have spent to date about
$56,000 on this cempaign, although we should besr in mind that
hed we not entered into the Safford project we would have paid out
during the yesr about {30,000 in the continuing esearch for a
promising ares. ‘

~ Our present problem is 80 decide whether or not an
sdditional expenditure is warranted in this district, keeping
in mind thet 1t may be difficult to find & new project in another
distriet whose possibilities are grester then these still re-
maining at Salfford.

The area of interest north of Safford is along the
southerly face of the Olls Range near its essterly end. The upper
margin of the conglomerate~floored basin of the Gils River is
eroded to revesl intermittent exposures of diorite (er sndesite
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porphyry) notbnuﬂmmu‘clmhw. on the
higher slopes above this is & broad bend of guarts porphyry breceis
covered near the crest by thick volsanie flows sand brecoiss of
basic and intermediate composition.

The diorite and quarts porphyry breceis are cut by
numerous quarts porphyry dikes of proncunced northeasterly trend,
and these are clearly the youngest recks of the pre~voleanie ignecus
 groups On the other hend, the age relations between the dlerite
and the quarts porphyry brecoelis are more difficult to discern.

It is belleved that they are both intrusive rocks, end it was
formerly suspested that the quarts porphyry is the younger. Howe
ever, results from recent drilling indioate that some bodles of
diorite may be younger intrusives, and this question of age relase
tions is not yet settled.

: The attitude of the young volecanis vep indicates that
the Gile Range hes been uplifted ss & fault block and tilted down
to the northeast at an angle of sbout 20 degrees. Thus the present
southwesterly face ia an ereosicnal medifiocation of the fault scsrp
where the older rocks were exposed, and the less precipitous sure
fase to the northeast beyond the summit line 1s the woderately
~ dissected backeslope upon which the younger voloaniss are dlge
. played. o

The diorite and quarts porphyry brecols are cut by
a pronounced system of steep joints and fractures that strike
northesst. A second aystem striking northwest i1s much less pere
fectly developed. As previously mentioned, a QM pattern of
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Guarts porphyry dikes 'n.n follows the dominant northeasterly
trend. This direction polints direotly toward the laportsnt copper-
- produsing district of Morenci, some 15 miles distent to the northe

euaat,

BRES S L AT N i : Bl R o e o it et B By .

Widespread wetsllisation over about a mile squere ia
displayed in diorite, querts porphyry, end quarts porphyry brecoia
by iron-stalning and green oopper minerals. Hydrothermal sltera-
tion is expressed by bleaching with the development of sericiste
and some quartz in the diorite snd by silleification and sube
ordinate sericite im the quarts porphyry breceis. Shallow workings
and drill holes make it evident that seme of the iron oxide is de-~
rived from the oxidation of pyrite but that s second type is
formed by the oxidation of the copper sulphlide, cohal cosite.

Kinerelizetion haus besn gulded by the northesst frace
turing. Sulphide grains have been deposited u).onc these planes,
although there is also & faly proportion disseminated between
them. Bleached mones In the diorite are strongly controlled by
this direstion of Jointing end fracturing.
| Gresn copper staining is most abundent in the diorite
that has undergone less bleashing, snd its presence at the surface
has in the past lead to a fair smount of generally futile explora-
tion by shafts snd pits. The bleached diorite, on the other hand,
being & "less reactive gangue", has precipitated less copper in
the outorop, and its umnuuu is ohisfly evidenced by iron
staining, Much of this has besn derived fram pyrite, but there
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are limited sones whers & significent amount of iron exide has been

precipitated in the bleached dlorite as a result of the oxidetion
of ochsleoclte,. ,

Reverthelosa, the quartz porphyry breceia on the huhor
slopes emerging from buneath the volesnie cap presents the best
evidense of copper mineraligsation. There is here sn exposed esrea
of quarts porphyry brecclia sbout s mile leng in a northweste
southeast dfirection and about 1000 feet wide before it dissppesrs
wér the voleaale cap to the northeast. Host of this aree shows
evidence thet chaleoelte has been lesched from the rocks exposed
et the surfece. Within it there ia ¢ portion sbout 3000 feet long
cand up te 1000 feet wide where the evidense of eopper minerslise= '
tiom, as judged by the interpretation of the leached outcrops,
ie somewhat more abundant, and this ares ccnstitutes the better
showing. Although exposures do not give decisive information,
there appsers te be a "eore" in tia northwesterly part of this
eres that consists of poorly metsilised dicrite. "

The favorsbility of the ares mentioned sbove i1g baned
upon & disgnosis of the type of iron oxide lef't in the outercp.

In most exposures two kinds can be foundj one is the "rellef

limonite" that is formed ss & result of the oxidation of shalco »
cite, snd the other is limonite derived from pyrite. An identieal
tpe of rellief limenite is found in the croppluge sbove the
dissentnated copper ore bodies b Ray, Inspiration, Mismi, and
Morenel. The partioulsr eroppings at the Sefford projost are leaner
than those »muum: snd Inspiretion snd more 'mnxr :?nubhi
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those above the lowegrade disseminated ore bedy recently developed
at Silverdsll, Arigons, by the A. 8. & Be Company.
We, of course, are on & sounder basis if it can be

proved for cach project that the type of limonite there bellieved
to be disgnostic of the fommer presence of a eopper -awu can
actually be demoustrabed to have such derivation. In this respsct
we are partioculerly fortunate at Jafford,; becsuse the Clsra tunnel
has revealed a tuctm zone that asctually consaing ltrm-rs, of
chaleoclte locally preserved ab very shallow depth. On strike
these cen De seen to change over $o a "rellef limonite™ shat re-
‘places the chaleoslte, snd it 1s this type of limonite that has
‘been considered dlagnostie of the former presence of chalocoite
in rocks now exposed at the surface on the Safford m}oﬂ.
' Southwest of the southwest margin of the quarts porphyry
 breccis, varlous exploratory workings disslose m»ma#‘ ﬁ rather
shallow depth. The faot that there was desp oxidation in some of
mmmwmtwmommt;mmmw:-
the bellef that the base of oxidation would be desp and give s
thick zone of leaching in the favorable area with' the dqun!
opportunity for sesondary solutions to colleot sopper tm an
ndequate "ushw!ng ground”,

Mhormo. it wan mn-vu that copper minerallisation
wes somewhat more abundaat toward the northeast sad that there was
a hint of favorable senlng in this diveetion.

Study of the ground elearly dmtniu that boﬁl
prinsry n&uuunt&m and accondary m&dnw& ot ooypw were
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ﬁnruor then the formation of the voloenie oap and that there wes

¢ sound pospibility thet the enriched sone would extend northeesterly
- under the voleanics. Mxmwly good evidence wee obisined towasrd
the north where & lmob of leeched capplng protruded mm e thin

plecs in the volosnies on Oter Ne. 22 cleim. The Mww exhibited
by thip knob ie of rether sedicore guality, but ceme 300 Leot
to the socuth the loeation hole for this olaim passed tw 5
feet of Ylave end Into minerslived quarts porphyry bﬁnon cupping .
of excellent quslity. This is s most ensouraging recent develepe
ment and proves thet fevereble mineralizstion extends nerthe
enntarly for 1500 feet under the young voelemnies. It hss urmgxi
- feousped our sttentlon upon ore poseibilitlies in this srea,
Although it was evident thet the eversgs guality ef the
cepping wee definitely hm u mnmuu could peoint to ore
vodies benesth cspping of similsr snd inforior gredes in other
¢setriets where geological conditions were faversble. Witk these
verious pointe in mind the project wes Judged to be worth = fﬂr
érill holes o sesrch for secondarily enriched copper m gwnlm
from selutions thet had gathered copper frem eheleseite formerly
contaised in the now oxidired and loached ceyplng, It wss cur
intention %o limit explorstion to = rether moderste sxpsnditurs
unlees preliminery drilling geve information that would shange
our comclusions regerding the werth of this projest.
fe will be noted in the seetion thet follows, lmu' :
th. wmtmmuuwmm-uuwummmm
i & m«nmtommmu-urmtmutm. It mmu
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pointed out that this is not an unusual situstion in mining explorae
tion, becsuse not slways can we Le 80 sure of the geclogleal rela=-
tions that one or twe mmyhuo "sake or break" s property.
In some places this is the cass, but under other sonditions we must
use the informetion gained from preliminary exploration to ree
orient our -ph;u and step by step spproash our objective. It was
quu;uhmﬂtm 8go that if SDel; and SDel=A did not return
® good column of ore we wight well consider sbandening the Sefford
project. However, a full exsminstion of sll the dsta, including |
some very recently obtained, now leads to & different end more .
encouraging conclusion. '

Due to our desire to keep expenditures at & minimum,
the problem of rosad construction was & considered fastor in
selocting sites for bore-holes.

Churn drill hole 8«1 was losated in the southessterly
portion of the better mineralised quarts porphyry breccis. This
hole was drilled verticslly to s depth of 615 feet in querts
porphyry and querts porphyry bresels, where it was stopped.
Uxidation porsisted to u depth of L50 feet, beyond which point
chaleocite and pyrite appeared. Prom LS50 to 545 feet sludge
semples averaged 0.52% copper for 95 feet) from 54LS feet to the
bottom of the hole at G615 feet, sludge sauples averaged 0.168
copper for 70 feets The lowermost samples atill exhibited s 1little
chaloooite 80 1t is obvious that the primary tenor was quite low,
say 0.10% eopper or less, this sopper being apparently carried by
chaleopyrite.



The rig was then moved about 500 feet to the northwest
and churn drill hole 8«2 was collared. This was drilled vertie
eally to & depth of P12 feet in quarts porphyry and quarts pore
phyry bresois. A surprisingly thick coluwsn of oxidized snd leached
capping was cut, snd the sulphide some did not appesr until a depth
of 845 feet had besn resshed. Below thls polnt there was 35 feet
averaging 0.73% copper between 84S and 860 feet with most of the
copper contained in chalcoolte. From 880 te 912 feet, churn
drill sludge samples averaged GiR3% copper. This hole was then
despeoned by dleamond drilling and thereafter designated as hole
8De2. It entered guarts diorite at & depth of 104k feet and cone
tinued in thet rock to 1134 feet, where the hole was abandoned.
Prom 912 to 1044 feet the core averaged 0.27% eopper in quarts
porphyry brescis for 132 fest. Copper aineralisetien in the quarts
diorite was generally low with an sverage of 0.15% wmv for the
90 feot from L0LL to 1134 feet.

The deep oxidatlon revesled in hole 8«2 was Wun
& foature of considerable promise. mnmumuuwax-
dation between holes Sel and 5-2 was determined to be tbmiw&ta
gress, and it was believed that this ulght indicate ‘ llhrul
movement to sesondary solutions mtmmmmmuw
from the grest thilckness of overlying leached ground m ?“‘ i
deposited this copper on the mtbut. To check this :m-:uuw
it was proposed thet @ third hole, designated SDel, be located
»mnwmmuorm,ummmummnm
site was conmtructed.



plamond drill hole 8D~k was drilled verticslly 8o a

 depth of S67 feet, where 1t was stoppods Thoroughly oxidized

quarts perphyry breccla was cut to & depth of 341.5 feet. Fram
341.5 to 383.1 feet the core was muuny oxidiszed snd showed =
mtﬁry of pyrite, chalcoclte and iren oxide. Deyond tm interval
there was no oxidetion mﬁ the core was low in copper. Frem 351.5
to 383.1 feot the average sssay value was 1.93% total copper for

3146 feet. Oxide copper for this interval returncd an average

escay value of 0,387 sopper. Care recovery was 828, From 383.1
feet Go the bottom at 507 feet the average assay value was 0.09%
sopper for 203.9 feet, again testifying to & low primary tenor.
Plemond drill hole SDel out guarts porphyry brecela, except for
the intervel 505.0 %0 538.5 where quarts diorite appeared.

Diewond drill hole SDel returned much useful informa=
tion. NMost importantly it demonstrated that worthwhile enrioche
ment did oceur where geologle conditionswere right. Alse, the core |

samples gave & better view of the rock than 4id the uhﬂm samples

from the dismond drill holes and revesled the tightness of the
mpmmm-.ummmqttbtﬂmt‘w“ ;
replacements Although some enrichment took place by deposition
of chalsocite within fractures in this deeper sestion, there was
utﬂtwmmwtunxwtumm umtmm
between these fractures. Results from this hole also mede it
olesr that the base of oxidation did not slope down unifommly to
the northwests On the contrary 1t rose sgein to demonstrate that
the cendition of very deep oxldation observed in hole 8-2 was
probably exceptionsl. |



This informetion demanded & review of the altustion with
the conslusien thas socondery enriohing sclutions must have migrated
laterally with the trend of the major frecturing end Jolnting.

This runs sbout N 70 B, and the sclublons must have llowed elther
northesst or southwest, Had 1t besn to the southweat, better
values should have been found in the vieinity of the old Elsle
sheft, slthough thelr apperent absence here does not entirely elime
inate sueh a possibility., It scoms more likely that secondary
solutions, prier te the outpouring of the voloanios end their
subsequent Silting with the mountain block, flowed northeasterly
toward what ls uow the Bonite Cresk basin.

With the above possibility in mind, diamond drill hole
SDelywh was drilled from spproximetely the same site as 8Dj, but
1t was polnted N 35 B end inelined down at 55 degrees. This hole
eut quartz porphyry breccis to o depth of 313.8 feet, where it
entered diorite (or sndesite porphyry). It remsined in this rock
to the bottom at 892 feet, exeept for the interval 665.3 feet to
6977 feet which eut quarss porphyry brecels. Oxidstion persisted
for sn inolined distance of 52L feet, beyond which the dlerisie
rock earried pyrite and a very little shalooeite, The short ine
tervel of quarts porphyry breseia from 665.3 feet to 697.7 feet
was mostly oxidized but showed scme sulphides end assayed & few
tenths of one percent. HEvidently the dioritie plug mentioned in
a foregoing sestion plunged down to the northwest and wes intere
sected by dismend drill hole SD=l=A. Appevently secondary solutions
444 not penstrate the tighter diorite, and this hole did not give a
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falr test of the possibilities towerd the northesst.

Hone of the drill holes described above plerced the water
uh'fa. It seems resscusble to believe thut the sous of seocudary
enrichuent discovered was deposited et or nesr an anclent water
levels Lvidently the faulting sud tilting of the Gila Renge
lifted the delocolibe mone well above ithe level of the present
weter table where part of it underwent some oxldations Inssmuch -
es the tilted base of oxidetion slopes northessterly, scmewrere
in this dlrection 1t ghould meet the groundsater sune.

face and thet out in the drill holes when compared with the emount
of secondary ehelsocite enrishaent revesled by drilling leads to
“the conolusion that mwore copper hes dbeen abstructed from the
gquartz porphyry brecclis supping than has Leen deposited in the
secondary chaleooite mone. For exemple, in my :m the
leached capping now o be cbserved probably repressnts material
that for the moss part WM 0+5% copper in the form of chalooe
cite s8 & result of seversl earlier cyoles of enp Lehasat before

it was oxldized and the copper remeved. If, Lo Le conservative,
we reduce this Lo U.3% copper and ﬁntblr the latter psroentage |
by 40O feet, the indisated sppreximete thickuess of the oxidized

' sone, We obtain a figure of 120 "grade r“i". Assuning C.008
copper as the tenor of primary mineralization in the ares drilled
~ and subtracting this msount frow the assay results of hele Sel

we obtain 746 grade feet, which represents the copper added by
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enrichment, For hole 5«2 (and SDe2) thim firure is 596 grade
feot) for SDel, about 62 grade feots snd for SDehep it 1is

epparently atill lower. I% is thus evident thet much more sopper
nes probedly besn leached from the oxidized szone than hes been
deposived in the sone of secondary sulphide enriochment where our
@111 holee have plerced the latter.

¥e muSt mOw try to determine what hes besome of this
cmﬁ- thet hes spperently dissppesred. lHas it been consentrated
and deposited to form s worthwhils ore body, or has it been dissi-
pated and lost for all practiocal purposes? It would seem thet there
hes been @ lsteral migration of the secondary solutions cerrying
this sepper, and, in parg, our m is one concerning m direce
tion of movement of groundwater, Prom information gained by sure
fuoe mapping snd drilling, it 1s believed that groundwater cireue
-+ lation was eontrolled by the deminent northesst freeturing. It
in further lndlosted thud the direetion of flow juﬂ prlor to the
veloanie episode wae probably toward the northeast, but the
poasidility of sireulation toward the mtbm is not absolutely
ruled oub.

Por the ocopper to be deposited from these solutions and
sonsentrated into an ore body, they must be ilmpounded against a
barrior or their flow concentrated through ¢ fracture zone wh'm
they will be in contast with pre-sxistent sulphides for a tm"
suffisient to causs the presipitation of their centained oopper.

_ Some 500 feet southwest of our drill holes the quarts
porphyry breccis mskes contact with the maln body of diorite on
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the surfsoe, and thias sould have QMM ns suoh s Tavorsble barrler,
If this had csused the presipitation of an importsnt amount of
sapper, 1t would m that early exploration work here where the
sulphide sone u t1l%ed up to shallower depth would have detected
1ta osourrance.s This wes not the ease, but,ss indloated theve.

this posaibility i3 not nﬁ entirely ruled out,

That these solutions moved toward the northesst iwn sesms
most 1ikely. We have no sure proof of shis, and such a conslue
sion is resched largely by a prosess of .mmtm hm upon
the results of holes ressntly drilled. Whether or not s barrier
cx.i»i to the north ls problematioal because of the extensive o
sovering of late volesniss. MNowever, from the ccourrences on
ftar Ho. 22 olalm we are sssured that the favorably mineralised
quarts porphyry brescia continues on north under the voloanios.

- ¥Wg now have evidensce of more than three oyeles of
supergene iauvny. After the Silting of the renge, the youngest
and most vescent of these events is revealed by the partial oxi-
dation of the sone of shalecelite enrishment on the southwest
(as indleated by the resslis of hole 8Del), By this the enriched
zone wae M“ﬂt mmm and some asapper wae mmm.
Inasmuch as the enrished 2one um m to W Mh-ut. ehu
deatructive effect m d Lsappoar u that direstion, pnntcahrly
near where it -mmummwm.

' cnthhlyMﬂumeuq
lesching of & still earlier~formed some of enri shment o It s the
deposition of M_'Wl' taken into selution during thinf #;mln
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with which we are nov principslly soncernsd. Appsrently there was
s rapid movement of the growndwater serrying this copper through
the some we heve sxplored to dnte, and it seems evident that within

this sene only @ part of the copper wes deposited, There should
heve besn en scousulation of thess ceppar-beering solutions in She
amccm of flow and batier uppmtmiuu‘tu precipitation in
this direction. ‘ 3
A third cyole is represented by the Indicetions of -

ghelescite formerly present in what is now . th ef capping.
At the time of depositien of this chelecoite conditions were such
thet & thisk blanket of enrichment (of low tenor) sould be formed,
whoreas in the sucoeeding oyule we so far have evidence -n;
of the development of & relatively thin zene. This i imporsent,
beoause 1t Indlostes that the rosk was m too mzm for
enrishment providing other conditions were favorable.

| The above eyeles were of oourse precsded by sevaral
others with the pesult that the aﬂgm&rm loweprade primery
mineralisation waa converted to secondary chalacolite, whose relicts
may now be observed in the sapping on the present erosion sur-
fece, aa noted above, ' |

Regardless of %he problem of relative ages, the ares

ws have alresdy drilled prosents the risk of sontaining irregulsr
badles of dlorite within the quarts porphyry brecois. This
dlorite appesrs less favorably mineralized m lews susosptivle
to secondery earichment exespt near its edges., It mrinnu % _
"« hezard that might be lessened by exploring farther to the northeast.
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During the pest year we have hed little or no competition
dn this distriet, and we have been able to gain control of & goode

siged blook of ground at reasonsble expense. Our sctivities have
recently atirsoted the attentlion of others, snd it now appears
that Ae 8¢ & Ry Company geologlists sre starting an intensive

examlnstion of this general area.

The Consolidated Netals group of 30 unpatented mining
olaims lies mostly to the south and west of the mineraliszed quarts
porphyry breccis. Our investigation to date indlostes that it is
shiefly valuable because of & very few olailms thet jut inte or
nesr the mineralilsed quarts porphyry breccis, for w-q :
slong the principal sccess road, and for millsite and tailings
disposal spece, Hone of owr drill holes cut this ground, but
these claims have benefited from road work that we have performed,
- In our pressnt view the only ressining minersl possibilities might
be where a few olslme come in nesr the southerly contmct of querts
porphyry breceis egainst diorite, in which zone secondery solu~
~tioms, If they have moved southwesterly, might have deposited
secondary ore. An initial payment of $12,000 will fall dus on
Hovember 1, 1950, if we decide to exercise our option on this
group. The full purchsse price is $060,000. spread over 5 years
with the finsl payment fealling due om Novesber 1, 1954.
| The Red Mountain group of 3 unpatented mining claims lles
in the westerly portion of the mineraliszed m porphyry brececias

«10=



where it is exposed Lmmedlately southwest of the volocanlies. Our
drill holes SDely and SD-l~A have plersed this ground with the re-

sults noted in & foregoing seotlon, end this olaim group hes also
been benefited by rosd conptruction. Purther minersl possibilities
might be slong the southerly mergin of »m Guarts porphyry breccls,
as explained in the preceding persgraph. An initisl peyment of
8l, 000 will fall due on November 1, 1950, if we dealde to exerocise
our option. The full purchase price is §20,000, spread over 5
years, with the final peyment falling due on Hovember 1, 195k.

The Grown Point group of L unpatented mining clsims
 1les on the northwesterly extension of the minerslized quarts
porphyry breccis. We heve not mapped this ares geclogioally, tut
the ground is known to contain cutorops of minersliszed quarts '
porphyry brecois of rether medioere quality. Its ore-bearing
possibilities do not appear too promising, but thers hes been no
exploration te really determine she worth of this ground. We have
- made no lamprovements directly on these claime, but they are linked
by & recently located claim to the Star group whers work has been
done that our attorneys belleve can be spplied to the benefit
of the Crown Point group, An initial payment of §4,000 will rall
- due on Noveaber 1, 1950, if we mm to exerclse owr option.

The full purchase price is $20,000 spread over 5 ,#cﬂ with the
final payment falling due on NHovember 1, 195kL.

' The Iron Gap group of 3 unpatented mining elaims lles

at the scutheast extension of the sone of mineraliszed quarts

porphyry brecclas Thelr remsining mineral possibilitie» ere
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similay to other claime near the scutherly contact of the quarts
porphyry breccia, and thejy have bcmlnmﬁtu by recentlyecon~
structed roads. An initisl payment of $1,200 falls due on Hovember 1,

1950, if we declde to exercise our option, The full purchase price
te 86,000 spresd over 5 years with the final payment fd'im due
on November 1, 195h. ‘

The Lone Wolf group of 3 unpatented mining olaims joling
the Iron Cap group on the southeest. No work has been done on this
ground. The bedreck here appears to be diorite with very limited
mineral possibilities. An initiel payment of §1,200 fells due on
November 1, 1950, Af we deoide to exercise our option. The full
purchase price is §6,000 spread over 5 years with the finsl paye
ment ralling due on November 1, 195k,

The O. Co Cs group of & unpatented mining claime was
sequired by losation prior to Juns 30, 1949. These flank the Red
Mountsin group on the north snd east, with sn additionsl clalm
on the south, Five of them cover minerslised querts porphyry
brecela or nesrby velcanios. Mamhhn S=1 and 8«2 were
put down in this group, and they were further benefited by road
sonstruction, They still econtain mineral possiblilitles on the
north, rs i e
The Dtar group of 15 unpatented mining olaims was so-
quired by location in December, 1949 snd Mareh, 1950, They
surround the G.Ce.Ce group on the esst, north, and weast. umx.
other than the location holes, has besn dons on these claims. VWelle
mineralised capping wes found beneath the volsanics in the bottom

.;a.‘



of the losetion sheft on Star No. 22, as previously wenticned.
The minersal possibllities for most clelms of this grow ere
problemetlical becauss much of their surfede ls concesled Ly the
younger leves., However, that the faverable quarts porphyry
brecole econtinues on north under the volosnlos is iIndicabted on
Star Ho. 22 by the knob that protrudes through them snd by the
quarts porphyry brecels found in the bottom of the losation hole.
FPurthermore they lie on the direct sxtenslon of the broad
mineralized fracture sone that strikes N 70 E. As will be

- smphasized favther along, the generel conolusion is that they
contain faversble ground.

In summary 1t should be noted that the remsining possi~
bilities for this general ares to contain copper ore are belisved
to be in two situstions. The most proalsing oune is on the northe
cast where we control most of the stirective ground by means of
clalms held by location, snd we ocan countinue o retein these by
merely fulfilling the amnusl requirements for sssessment worke
The other ia en the southwent mm mineralized qm pore
phyry bressis comes in eoatest with dlorite., 1If the emriching
solutions have migreted scuthwesterly aloag the fraoture uone,
then the precipitation of secondary ohaloocite may have been
fevored here. Prom some w&m we have uihnnl'tluh does not
appesr to have been the cese, but our evidence is not sufficlent
to rule out this possibility. The Iron Cap group, the Red Mountein
group, md & few claims of the Consoliduted NMetuls group cover
this situstions The possibility that this sone econtaing ore gould
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be shecked by 006 6F two lnelined dismond drill heles pointed south
from the rosd alvesdy ecnstrusted, 1If this test was unsuccessful,
then all of these options oould be dropped before sny praoperty
payments come dus. However, by so doing we might be ersmpued for
elbow reom, rights of way, tailings disposal sites, eto. Alter
eleaning up this pumxihmw on the scuthwest iu «m then pro=
 geed to drill the move promising northerly sestion where We have
slreedy soguived ownershlp by losatlon, ‘

SONCLUBIONS

The sbove discussion of property groups more or o ss
snticipates the ¢onclusions resched in this report. Stated briefly,
my views are based on the following pointe and sre the result of
progressive shanges in idess because more and more informetion
has becoms available ss drilling and geclogiosl investigations
have progressed. Stated in summery fashion, these polnts are as
followss B

1. On the Safford project we are dealing with @ ‘
‘J or displey of rook slterastion and metallizatlon,

mnmumm;mnummmm
phyry copper minerallizstion,

2. The dominmt northessterly fracture sons ocone -
troll umm of mm:mxn »hn
toward miles dis

e Ll st Sieks' 5e Rimaraubations

same major trend.

3. Hore mymmmmm«w
by ssocndaery processes than has been presipita
in the sone of chaleccite envichment whers we have
out it by our drille. Hense it appears resscnable
to believe thet a substantisl fraction of the copper
h»mmm.lgm has esceped by lateral

- migration. Our dri results diseloss & thick
omurm sone of waﬁxm snd lesched capping
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end & much thinner zone of secondury enrichment.
With latersl migretion of secondery scolutiona, the
stage Ls set for worthwhile concencration and pree-
elp uu.nn of oopper, provided that they are ime-
pounded againet s berrier or thelr flow is cone
mtutod through 8 wellefrectured zone where they
ere in oonteod with pre-sxistent sulphides. ‘

e By s provess of e¢llmination we believe this

direction of flow to be to the northemst. However,

the possibllity of slireulatlon to the southwest

mm bsen entirely sliminated by mlout&eu u
L

Se¢ The dlorite suntact on the southweat may mn
served &8 & barrier mmnmnm;ms
north of thias and feet or wore wide that
has not yet been om throughout & strike length
of over a mile.

6o our opportunities appear more promising
on t.lu u cannot determine whether any
mﬂm nsut n beoause gevluglie relations are
obsoured by the sovering of lﬂc voloanie rocks,.
Neverthelesss if' secondery solutions flowed to the -
northeast, then there should have besn an soccumulas~
tion of eopper-bear solutlicns in this direction
with mnqw unities for worthwhile !

7T+ That mineralized mpm uf m umn-
back under the volesnics o

1500 feet to the mm u rnu hz the Iohuu
mtnmﬂanhwnouum S

8, mehusauluiummmutqt
sutting strey bodies of ﬂnm dlorite.

P+ There is probebly less mtmann muuu
of the enriched zone on m northeast,

10, Altheugh the wmo n the Star io. 22 louv-.
tilon hole 1s sdmittedly very llmited, rook al

tien appesrs more sattractive mo with the deve m
ment of amore sericite. :

1li. Aumusmbumauwlmmuw :
mnmpmxytmwuhwmmtw

requiring
enrichaent » develop = mn. asit nw
we have no sssursnce that such a oond um'm.n on
the northeast, this is the enly m«um we ean go
in search of it.
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Thus the gmbh to be mmt by sontlnued explorstion
is if snd where substentisl sarichuent hes taken plesss I belicve
this reseining gemdle 1s & good ome snd _mth taking. The evidence
tndfoates thet cur beot shences are probably to the northesst,
slthough e 1ittle olesneup work is warranted on the southwest.

T alee belleve thet our drilling %o date has not been wasted by
being located in between where we now think owr remsining ochances
axist. On the other hand, these holes give us muohensedsd ilnforma«
tion by mesns of which we osn locate the deslsive holes.

Foatures bellsved to be favorable are ocited above. We
mast alme recognize that seversl ﬂmqm REPOCLE Mnm
disclosed by owr drilling, and these ave brought forvard :n the
following sumations S

i. The eapp -

- m-p' P bega s R, s . < Ry loos=
tmw.usmmsuammucm
2e mineralization n: very low in tener
mtuztn npum [ m of nmm mul‘u-
ment to boo c. M amount of
BOpPpere

The zone of enrichment is muunz
%ﬁm in the ares drilled with m.% um. 4

L« ¥Where tilted up on the southwest und uz
i i e R 2
rnm'mnmn is mmu to contain & more .
muuc zone.

Se Ve have no certein know + that a favorabls
barrier exists on the nor

Drilling results to date have ruM m&%h
wl disescursging nmum LA »
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The final sonelusion, in my opinion, ia that the good
points outweigh the bad and that we should sonbinue with the
projoat and aarry it %o a logleal senclusion by mere drilling,

By so doing wa would be exploring with the reanenable hopas of
 finding s relativoly thin ore bady of good tenar. In this situation
we would be sebting our alghts on trying to discever & 510 million
ton deposit of 2«37 vapper sontents

1 bslleve thars are Swo rmx polate that mould be kept
in mind sonesrning the 3afford pmjut. One ia that we may be
flirting with the lowegrade edge of a nminerslised am;-m;l;mt
atisking out rvm bsnaath the younger mmu oover. Ma is a
situation mhm to that at Sen lm}. ‘and the very chn
relations we heve been seeking to find snd explore. luh this in
mind, I believe we should continue with the projesct. The second
point can be expressed in two ways. One is to venture the asserta=
tion that If we encountered snother distriet displaying the possie
bllities remaining st Safford, we would teke 1t up with sensiderable
slacrity. The other way is %o polnt out that 1t will very probubly
be costly and timeeconsuming to find & new prospect whose merits
are agual to those still remaining at Refford. '

There is, of course, no guarantes that continued
drilling will find an ore body nesrby in this wu; Il.nnhoinl"
ehamuhngodm. M!mﬁ“o&cn&nmﬂm
that the vamnu bo snrried m
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Dessd upon the foregoing discussion, I make the
rouuhx firm nmnm aoncerning our future procedure
on the Safford project.

I propose that & rosd be constructed to Star No. 22
claim so that the northessterly extension can be explored by two
or threes dlemond drill holes. Bome slesning off with the bulle
dozer cen be done hore o determine other spots where the veloanie
cover is very thia or lscking hi expectation of doul.o)ins two
drilling sives some 500 feet or more upart. In the sbsence of
detailed road loeation surveys, the cost of this added phase of
the project is difffcult to estimete, but it probably would be
about §12,000-815,000 for the rosd. While this road construstion
is golng omy, I bellove it advisable to drill one diamond drill
hole inolined southerly from & site slong the present resd to
test minsralization in front of the southwesterly barrier. By so
doing we shal 1l be meking use of the contractorts drill snd thus ’
obviete & standby fees This hels should dispose of the mineral
possibilities on the wuthwest) and, if it gives no OW. '
then we cen sbandon or renegotiste our options before the initiel
paymenta come dus. This hele would jrobably cost about $7,000,
Then I propose that two or three dimsond drill holes (fer an
sggregate of 2,500 feet) be drilled on the northesst il or near
gtar No. 22 claim to seek for copper ore on m_mt under
the voloaniss. This drilling is estimeted o oost ebout $20,000.
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I belleve thit the sbove recoumendstions form a sound

& progrem for continuing the fafferd projset. The proposal for

drtlling on the nectheast ls, of sourse, the mest promising phese
and ths one Lhat should receive the most attention. The single
drill hole suggessed on @ho.'mam'uﬁ calls for omly a »imamn
part of the proposed Ludget., HNevershelsss, it will glve oh-
velusble iaformation Shet will help us in the proper dlsposal

of our proporty optlons bnidn preveniing ewr soumpetivors tl'n
later flading ore 1n a sons where there now remalas sudstantial
 promiss. I faver insluding this one hole in cur program, bub I

do not wishk 1ts ceaslderation to dotuot froa the WN@ poasie~
bilitlss on the northeast.

The contlinuastion of the wrm pn,}“t thus oslls for .
~an expenditure of about §40,000 for arflling sud rosd sonstrustions
A somewhat closer sstimute can be msde uft@w road huum surveys
heve been made and our dlsmond drilling centraot has boen re~
negotisted on the basis of & uzm footage guarantee. :

If the above ncmu’m' for an motive sontinuation
of tho Safford project doos net meot with apannl. then I pro=
;mmamnmmmmmmmsxaeunmm
perform the necesssry nuumn work tc nold our 21 located
clafus for a pericd of uml run - This is humo npwmn
. uvu of the U, 8, Bureau of Hines have mmm thet they nm
do some drilling ir we retired from nuu wlwutm and re~
linguished owr opticns. They sesmed interested in following
out the liwegrade sone out in obun mn hole 8e1, but m; ir
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we were spperently out of the explorstion ploture. There is thus
the p“uliuuy that they might do some drilling if we mude proper
spplicstion and submitted sll of our .vm,m; information; but
we could not expect Shis 5o be done for perhaps seversl years,
end I doubt very mush if they would undertake the expensive
road amﬁmﬂu to get into the northeastern extension.

I personslly belleve we ere warranted in sentinuing
the drilling curselves, ss recommended above. The second proposal
is sdmittedly s device to retain an interest in & very promising
‘dlstriot end prevent complete sbandonment _tmtz; Bome mOre explorae
tion has been done. I“mthiﬁw‘ﬁmtﬁ should defer owr
own drilling in the doubtful sntiloipation that the Buresu might
' carry on. . ' |

G oy L5
E. H. PENNEBAKER
. | ‘ MARCH 25, 1950




