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AMERICAN SHMELTIRG AKD BEFLNG COMPANY
Tucson Arizona

June 27, 19561 |

Kenyon E., Richard, Chief Geologist
American Smelting and vain:ng Company
- Tucson, Arizona

Poston Butte Brilling Project
Blackwater Mining District
Pinal County, Arizona

Bear Sir:

Following is my report on the subject project:

¢

REVIEW
Driiling was started at Poston Butte on the 10th of January, 1961,
and a total of 3258 feet was drilied in seven hole 2rilling was stopped
on April 8th, 1961, '

o Poston Buite was first recognized as a nDﬁDF"”y copper prospect
during reconnaissance mapping by Kinnison and Blucher in the spring of 1960.
initiatly the prospect consi isted of a vary smail outcrop at the base of a
basalt capped hill on the northwest outskirts of Florence, Arizona. Because
the uldhit exposad in this outcrop wuv pa ively altered and contained

1ts of limonite after chalcoc
ng program was recommended {s
pecis\.
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tn the month of August Fr. L. K. Wilson completed a property study
of the area, and in September and Octobar a preliminary geophysical survey
was made by Hr. W. E. Saegart. Induced Polarization, Resistivity, and
Magnetometer readings were taken over a wide area, and the area of poten-
tial interest; 1i.,e., anomalous readings indicative of appreciable amounts
of sulfide under relatively thin cover, was restricted to the ground around
the butte and extending about 4000 feet to the west {see Preiliminary Geo-
physical Report, Poston Butte‘Froperty}, A discussion by Nr. Saegart of the
relationship between this Interpretation and the actual driiling results is
included below in the section headed Geophysical fonsiderations.

~ During the fall of 1960 claims were staked on the federal and state
ground in the vicinity of the butte, and an optton was taken on the €, W.
England farm just southwest of the butte. By Jenuary lst, 1951, the Com-
pany controlled, by claims or option, an area of more than seven square miles
around Poston Butte, (see Attachments A and £}

The first hole was drilled in the discovery outcrop and encountered
moderate amounis of disseminated and veinlet saifldes -~ mainty pyrite with
very weak chalcopyrite and some chaicocite replacing pyrite. Although this
hole showed only two short intercepts of ore grade material, it confirmed the
geologic interpretation of the outcrop and lent some weight to the geophysical
interpretation of the prospect. {see Att. B)
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cal -anomaly and encountered disseminated pyrite with very weak chalcopyrite
n monzonite porphyry. . There was little ey no secondary enrichment. The high-

-~

i
est assays were less than 0.25% Cu,

Briliholes P8 2 and P8 3 were located in the interior of the geophysi

Briltholes PB 4 and PB 5 were drilled in an attempt to positively ilimit
the zone of alteration, PB & was located sbout 1500 feet out from the southern
edge of the 6 mv/v contour and encountered altered granite and monzonite por-
phyry with weak disseminated suifides under 267! of cover. PB 5 was located
nearly 20800 feet west of the western edge of the 6 mv/v contour and encountered

sulfide mineralization as pyrite, chalcopyrite, and chalcocite beneath. 341! of
caver, n!LhO‘g !t encountered only 20% of secondarily enriched sulfides av-
eraging 0.84% ¢ the primary copper sulvides bensath this enriched zone make

.

2
by far the most significant hole in terms of further exploration possibilities.

P8 0 and PR 7 ware drillied 0 test the northern and sastern
1imi f the tered and mineralized zone. Both of these holes encountered
desseming and alcopyrite with only ?nctﬁse”; enrichment

L. ‘t‘
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by chalcocite. 80 of postemineral.

e
conglomerate and gravels,

porphyry copper ore, .

3 hoi : i
However, all cut parphyry copper type miner 315 @ation, The holes drilled with
chn spubiiic intent of Timiting the altered area to a minor mineralized zone
encountered disseminated sulfides extending weil beyond the original target
"n

anomaly. PB 5, the hole with the best primary and secondary copper minerali~-
zation, is nearly 142 mile west of PB 2 and about 1 mile from the discovery

outcrop. TYhere is fittle doubt that these driliholes have penetrated a large
altered and mineralizad zone of unknown Vimits.

In the eastern half of the prospect drillholes PR 1, 2, 3, &4, &6, and

7 are sufficiently close~spaced to preclude the existence of 2 %arqe zona of
secondary enrichment, and to render extremely doubtful the possibility of a
large zone of primary ore., To the east and south there are no bedrock outcrops,
and drilling has not found the }imits of alteration., The possibility of other
porphyry intrusives and attendant copper mineralization exists, but there are
no definite ieads and no further drilling is warranted in these areas,

in the western half of the prospect the only driil hole is PB &, The
primary nfa ralization botr in the porphyry and granite and in the diabase is
uniform and approaches 0,3% Cu., There is evidence in the capping that an ore
grade secondary blanket previously existed and has been parily oxidized except
for the lower 20%, This driltlhole presents a deransie exploration target.

. ihis drilihole is less than 500 feet from the southern boundary of the
property controliled by the Company at this point, 1§t is about LOOD feet from
the western edge of the property, Further drilling in the vicinity of PB §
must be contingent on the acquisition of the E. W. McFarlend property south of
the driithole. Consideration should be given to the possible need for more
ground to the west

.0

i recommend further Company exploration activity in the following
order: {1} Acquisition of the McFarland property; {2} Extension of 1. P.
traverses on MeFariand?s ground to the south and Company ground to the west;



135 A drilling program to test the ground in the vicinity of PB 5 and any
ensions indicated by further geophysical exploration,

DRILLING ABD SANPL NG PROCEDURES

f

(D

dril”wg program was contracted to Boylaes Bros. of Salt Lake City,
t of the Dr:li:ng was done with a truck-mounted diamond drill usnng
a 4-3/L ci"r«cone bit in the overburden, and an WX diamond bit with a wire~
line, swivel«~type core barrel in coring bedrock. A part of the pwverburden

dritling was done with a Portedrill rotary rig and with a Failings rotary rig.

: T
ttah, Hos
i
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All sampling wes handied by a Company employee who also acted as the
Compény“; representative at the drill and exercised some supervision as pro-
vided for in the terms of the contract,

Juring overburden drilling character semples were. taken in ten foot
segments of all rockbit cuttings, and any sharp change in drilling conditions
vas noted on the Jampier?s Shift Report.

hedrock was reached ¥ casing was placed and coring was started
vt amond bit, All of this core was split ~== one haif furnishing
assay and the other qdl‘ being retaine a permanent recoréu
i r'duax semple 51h, aiinouan, this inter-
(=

b
s long as nine fest, the aver-

Assaying was done by Jacobs Assay 0ffice in Tucson. Core was split
at the rig and samples were tni,n in for assay at the end of each day. In
order to provide early information as to the values encountered Jacobs was
asked to assay as soon as possible the last samplie of each days driiling.
Usuaily this result was available by 2:00 P.#. on the day following.

e made of selected seg-
er, and molybdenum. The
sical separation of sui-~
ns were scanned with - a

At the end of each hole composite sampi
ments of the hole, and assays were run for gold, si
percentage of total sul es was determined by mech
fides in these composites. The core and sample pul
scintillator after storage at the Hission Lab,
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GEBLOGY

General

The rcg&o*al geologic setting of the Poston Buite Prospect was described
in some detai! in the Report on Blackwater and Poston Butte Prospects of June,
1960, Geologic data gathered at that time and previously, during regional

mumptng in tr“ Globe-Superior Area, has been supplemented recently by mapping

in the Price area east of Florence and the Sacaton aresa north of Casa Grande,
This progress ive accumulation of data, aithough stiil incompiete, can be re-
lated to form a reasonably clear picture of the geologic history of the west-

ern extensions of the Ray and the Globe-Superior regional mineral trepds. A
summation can, however, best be made on completion of work in the Sacaten area,
and only the snuedaateiy pertinent features will be treated here.

a idpoint of a ma jor - structu-
on from Ray, Arizona te and possibiy
st mi aiized outcrop, our Sacaton

ral Iineament ex vndmg inas 65 W diruct
beyond Casa Grande, Arizona., The westernmos
Prospect, is near&y fifty miles west of Ray.
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Qutcrops are relatively scarce in the western half of this mineral belt
and much of the area is covered by post-mineral conglomerates, volcanics, and
alluvium. Both Poston Butte and the new Sacaten PFOSD“Ct are outcrops only
by virtus of a slight elevation above the surrounding buried pediment.

Pre-mineral Racks

‘ Present geologic information at Poston Butte consists of one smail
group of bedrock outcrops and seven driil penetrations. {see Att. B} This
neager information is such, however, as ta suggest a fairly simple geologic
interpretation. The interior dr:i!no!ﬁJ, PB 2 and PB 3, penetrated only mon-
zoni?e porphyry. The exterior drillholes, PB L4, 5, 6, and 7, encountered
grani te and monzonite porphyry ~-~ principally as small dikes. it would ap-
pear from this that the mineralization and alteration at Poston Butte is re-
lated to and surrounds an elongate, E-W trending monzonite porphyry stock
intruding coarse~girained granite. This does not exclude the possibility that
the stock and sateilitic dikes are but one of several monzonite porphyry in-
trusives beneath the Gila gravels west of Florence,

The rock termed Y'graniien ston Butte is

granular rock with very large phenc
i
i
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ar to other granites of the reg

n age. Whereever it was encoun
S

sizes and about the
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fhe porphyry at Poston Butite is a much s uniform rock
both In text composition. Feldspar phenocrysts are irvegular in size and
quantity. e groundmass is usually gray and aphanitic or very fine-grained.
in some péal~ quariz phevocryffs are so abundant as to make it 2 quartz mon-
zonite por closely resembles the porphyry in the San Manuel porphyry
copper depo > small dikes of LH,S porphyry intrude the granite the
percentage rysts is much smatier,

InPB 1 and PB3 5 a fine«g:ainod diabase was encountered. Because PB 5
was the only drilihole to intersect significant amounts of primary copper values
and some of thesz values were in the diabase, an effort was made to ascertain
differences between this diabase and the diabase in PB 1 which was only weakly
mineralized, Except for the presence of chalcopyrite the rocks and the altera-~
tion appear to be similar,

Post-mineral IntrusivEE

Post-mineral dikes occur in at

feast two places on the propérty. In
the bedrock outcrops there is an andesite porphyry which intrudes the granztp
2

an andesite dike cutting the min~
presumably, later than the mineral-~

and the poest-minera conglomaratg in PR
eralized porphyry is completely ba v and
ization,

Post-mineral Layered -ormc*-ons

Conglomerate -==- The oldest post-mineral formation in the area is a
poorly sorted conglomerate of igneous fragments---mainly granitic---in a silty
matrix, -3t is exposed in the bedrock outcrops where it overlies the mineralized
granite and dips about 30 degrees east. It was encountered in some of the
drillholes through the Gila gravels but was absent In parts of the area where
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the gravels lie directly on pre-mineral bedrock., The occurence of rhyolite
fragments in most of this conglomerate indicate an age younger than the dacite-
rhyolite period of volcanic activity. ' '

Walker Buite Basalt --- The basalt capping Poston Butte is of two typas,
The tower flows are btuish-gray or black and messive. These are overlain by
flows which are black or purplish and vesicular and scoraceous. This rock was
not encountered in drilling and the slightly tilted cap of the butte appears
to be a remnant with no buried extensions beneath the gravels. ‘

Gila River Gravels and Terraces --- The Gila River gravels on the Pos-
ton Butte Prospect reach a maximum thickness of about 350 fest., Where strati-
fication can be recognized it parallels the present very gentle slope of the
land surface, On most of the property the upper 5 or 10 feet of soil and silt
are underiain by & bed of very hard and well rounded pebbles and cobbles which
appear to be derived almost entirely from the late Precambrian Apache sediments.
This bed thins to the west and thickens to the east with an average thickness
of about 40 fest. Benecath this are varying thicknesses of sand and clay with
a tTew pebble beds, The lowermost 5 or 16 feet usually consists principally of
basalt fragments,

Secondary Enrichment

2. B

The proposal to test the Poston Butte Prospect was based on the rec-
ognition of the small bedrock outcrops as being part of 2 much wider area of
disseminated mineralization, Although the possibility of a primary orebody
was considered, the principal exploration target was & secandarily enriched
chalcocite blanket., fthe targest question here, beyond the question of primary
grade and areal extent, was whether the post-mineral history was such that a
chalcocite blanket might have developed and endured.

Of the seven drillholes only two, P8 1 and PR &, encountered appreci-
able amounts of chalcocite replacing pyrite. A third hole, PB 2, cored leached
capping with excellient veinlet and disseminated limonite after chalcocite be-
fore entering primary suifides with only very small amounts of chalcocite.
these three intercepts are significant features,

Four post-mineral erosion surfaces are evident; the base of the con~
giomerate, the base of the basalt, the base of the Gila River gravels, and the
present surface. That other erosional intervals might have occurred can be
deduced from the absence of several of the oldsr congliomerates and flows which
probabily covered this area at one time. Effectively, however, these clder
surfaces would be punctuations. in the erosional interval which produced the
olidest surface recognized here-~-the base of the conglomerate,

The four recognized erosion surfaces are discussed below:

The conglomerate surface --- Detrital material in the lower parts of
the conglomerate is derived from a mineralized zone---2ither this or
an adjacent one., The lack of sorting, as well as the character of

the fragments, suggests a very local basin draining from a rapidly
eroding highland to the west, The successive beds of clay encountered
in PE 6 suggest 'playa conditions to the east.

AN O

-
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The basalt surface --=- The base of the basnl* dips in about the same
direction as the unccrly:ng conglomerate at about 10 degrees flatter
angle. The base is nowhere clearly exposed. Probably the basalt
flows covered a fairly even surface of the still young, but slightly
deformed, ceonglomerate, Possibly the altered pre-mineral bedrock
was not exposed, :

The Gila River surface =~ By the time of the deposition of the Gila
gravels the land surface was similar to the present topography. The
Gila River, following its present course bui with a much larger flood
plain, Tlowed through a region of gentle topography flanked by basalt
capped hills of tiited conglomerate v exposed pre-mineral bedrock.
Along its wide bed was deposited sand, J;!L, clay, and very hard, well
roundad pebblas,

The present surface -~~~ Because the present water table is everywhere
above the leval of oxidation and little or no erosion of bedrock has
taken place since the deposition of the Gila gravels, a discussion of
this surface is not pertinent,

As can be
granite at Poston |
iy from enrichment
These same cor d:tion% would likewise have preserved
prior to the deposition of the congiomerate, Howsver,
appreciable Jecondci; enrichment encountered in drilling was in the three in-
tercepts mentioned in the first paragraph of this section as being significant
features, My interpretation of these fsatures is as follows:

eer from the above discussion the mineralized porphyry and
Jutte may have bsen protected from oxuaazsozh end conseguent«
most continuousiv since the deposition of the conglomerate.
any chalcocite developad

r, the only evidenca of
i
¢

Any chalecocite zone which might have developed over the very Yow grade
protore in the western half of the area was removed by pre-congiomerate erosion.
The chaicocite in PB 1 was the result of enrichment during recent times along
the bedrock ridge benzath the butte., The fairiy thick section of chalcocite
and partly oxad;7"d chalcocite remnanits in PB 5 on the western end reflectis
either thicker pra-conglomerate enrichmant or less pre-conglomerate erosion
or both, The much better grade {0.3%) protore certainly should produce better
secondary enrichmant than that in the eastern end.  The chalcocite~-limOnite in
PB 2 in the central part of the area suggests thatpre~conglomerate truncation
may have been less thorough in a westerly direction. it would appear, then,
that the possihility of secondary enrichment in the eastern end is slight, but
that @ chalcocite blanket probably deveioped and might still exist beneath the
gravels to the west,

Alteration

Most of the granite and monzonite porphyry cored at Poston Butte is
only moderately altered; i.e.,, partial sericitization of the feldspars, pyri~
tization and chloritization of the mafic minerals, end the development of oc-
casional quartz veinlets., iIn places gypsum veinlets cut mineraiized veinlets
but are themselves also weakiy mineralized,

tn the core from the holes which penetrated monzonite porphyry the
alteration varies rhythmically from feirly strong sericitization and nearly
and complete destruction of the mafic mirerals to weak sericitization and
nearly fresh book biotite. Mo clear relationship betwsen the degree of alter-
ation and the abundance of sulfide is apparent,
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This seme rhythmic variation is observed in the granite, but the
changes are more extreme and sulfide mineralization appears to vary directly
with the intensity of alteration. This is particularly pronounced in P8 1
where short segments of core show nearly fresh granite with weak disseminated
sulfides, and deeper in the hole, the granite near the porphyry contact is
almost unrecognizable as a result of silicification and chloritization with
very heavy pyrite,

Mo detailed petrographic or alteration studies were made, In general

it can be said that the degree of alteration at Poston Butte is less than
that usually found associated with porphyry copper deposits but is similar
to the alteration in parits of the S5an Manuel orebody,

Host of the mineralization in the porphyry and grun=)a at Poston
Butte consists of pyrite with very minor amounis of chalcopyrite and occa-~
vl 7
sional molybdeni te,
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n?te porphyry the pyrite oncurs na%n!y as discrete grains
rs with oenly an occasional

in the OO”Ohy”“ the sulfi very evenly distributed and
seldom exceed 4% total sulfides ly the discrete grains and
iv*ergsothc are evenly distri :otal sulfides in the gra-
nite cut by driltlholes PB 1, 6 presence of thick veinlets
and vugs of pyrite which are pror-x issociated with the eastern contact of
the porphyry intruysive., The pe b i in the mass of the altered

granite may be nearly the same a 1at in the porghyry.

The minor amounts of chalcopyrite and m denite in the granite and
porphyry of the eastern half of the prospect furnish little evidence on which
to base speculations as to the distribution of values. if primary minerati~
zation alone is considered, both copper and molybdenum appear to diminish in
an easterly direction, and the easternmost hole, PB 6, is almost barren,
though heavily mineralized with pyrite.

O
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In the western half of the prospect only drilthole PB 5 has tested
pre-mineral bedrock, This single penetration would hardly suffice as a basis
for projected mineral poessibilities were it not for the fact that the bottem
737 of this hole encountered very evenly distributed copper values averaging
0.25% Cu.  The primary copper sulfides found here are not localized along
structures or rock contacts but are suggestive of an extensive body of dis-

seminated copper mineralization,
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GEQPHYSICAL CONSIDERATIONS

ertain features of the geologic environment at Poston Butte re-
sulted in the need for special geophysical techniques, both in application
and interpretation. These techniques were developed and modified during
the course of the survey and, of necessity, some of the information gained
by these methods was not available until after the drilling was nearly com-
pleted. However, the early work successfully outlined the heavier dissemina-
ted mineralization in the eastern end of the area., Complete information in

) the western end must await the time when more traverses can he run over the
Eo W. McFariand ground southwest of PB 5. Mr. Saegart discusses these re-
sults in the following indented paragraphs.
As Mr. Blucher states above, the early work using 40O nan
spacings indicated only the shallow sulfides close to the butte,
The resulis of our 10007 "a traversing reflect deeper sulfides
wirich occur south and west of the butte in addition to the
shallow mineralization. The discussion and correlations which
follow pertain only to {.P, results obiained with the larger
'3:»{!.’,‘.1 Q
ich follows, the driitholes are grouped on
i i P. interpretation in my memo on February 27
ire to attachment U enciosed}. Dats on % suifides and depth
to sulfides are also tabulated below for purposes of correla=-
Ti0Ne
L e Bepih to -
interpretation | Hole| . [iop of |Base of |Avg. %
Group | Hole Hos, | 1.P, Response | {Feb, 27) | Ho, !Bedrock|suiides Oxidation| Sulfide
firange Colored Area
A 1 1,2,3 & 7| Above 5 mv/vt Weak to 0 208 228 6.5 & 3.
_ % Hoderate 2 355 385 395 3.0
Above 6 mv/v Suifides 3 228 282 Same 3.5
7 160 2h5 255 5.0
Yellow Colored Area
B8 L s o Above & mv/v 4 Minor to b 267 325 340 2.0
nil
Above 5 mv/v | Sulfides b 680 Fho Same 7.0
& 5 No 1.P. coverage] Assumed 5 341 365 480 5.0
{with 1000' a4}l outside of
anomalous area

4.

% mmawen 1 refers to that poriion of the anomaily
north of the main road between the butte and England’s
property; { refers to that portion of the anomaly
south of the road. A distinction is necessary be-
cause of the change in !.P, background due tq polari-
zing alluvium in the G8ila River channel {described in
previous memoranda), § m.v./v. response north of the
road is interpreted as bheing equivalent to 6 m.v./V.
south of the road,



Group A Orange Colored Area {attachment D)

The sulfides indicated in PB 1, 2, 3, and 7 confirm
the geaphysical interpretation of the orange colored area,

Group B Yellow Colored Area {attachment D)

Sulfides apparently do contribute to the weak polari-
zation in the yellow colored area. There are only two holes
in this iniensity range, PB b, and PB €. Correlating the
i. P, with the tabulated data from these holes suggests (1)
the {|.P. intensity decreases to the south because of decreas-
ing total sul’ide content {2% in PB 4) and {2) the decrease
in {.P, intensi to the east is related to an increasing
depth of bedrock in that direction {68G* in PB 6).

of 1.P, response in the yellow colored

t justified despite the apparent sul-

. hackground from exitraneous sources

ude of response. nuy attempt to evalu-
5”0@ could leed (o expensive mis~

in the Poston Buite Area, the ‘minimum

assumed tO be b M. v./V.  and

interval ‘5
fide corrf!
approache: T
dlﬁ 4 mov. ’v or

takes. For tnas
fnte;pretab?e reso!
b MoV, /V, .

Sroup C

I /L mile west of the 1imit of our
1000° “a' spacing. Although the early
work {LO0" Hant) is area, the sulfide depth is beyond
the limits of detectibility with the shorter spacing. The most
westerly 1000° "e traverse (along the line between sections
27 and 28) apparent ly terminated the anomaly as the maximum
response was below 6 m.v./v. As a result, our coverage with
1000° "a* spacing was not advanced farther to the west.

Hole 5 is
survey coverage w?"

When it was discovered that the sulfide content in PB §
averaged 5%, we ran an i.P. depth profile over the hole for
correlation purposes. The expander showed moderate polarization
{8~9 m.v./v.}) with an indicated source depth of 300°, This is
short of the top of sulfides, but close enough to demonstrate
a probahle sulfide correlation.

As a follow-up of the depth prefiie, we ran a north-
south 1000* “a" traverse over PB 5. Results of this traverse
are shown in profile on attachment E. There can be little doubt
that the anomalous portion of the curve does reflect sulfides.
Another north-south traverse was then made 1/h mile farther
west, A similar, but somewhat weaker 1.P. anomaly with a maxi-
mum response of 7.8 m.v./v. was recorded on the second traverse.
Additional traverses in this area cannct be made without the
consent of the property owner, E. W. McFarland,

Attachment F shows the interpreted limits of significant
response obtained on &ll of the 1000" “a' traverses. The location
of the west anomaly (traverses C-w and D-w) appears to be offset
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give appreciable aid in planning further drilling.

physical

about 2000° wide by 4000* long and centered roughly on PB 5.
tend at feast sevaral hundred feet into the E. W. WMcFarland property.

from the anomaly which includes the butte. If there is con-
tinuity across the B-w traverse it is not reflected in the
foP. results. The attention of all concerned is directed to
the apparent strike of the west anomalv.

i¢ exploration of the Poston Butte area is continued,

additiona! {.P, traversing might be corsidered. The follow-
ing three factors should influence wny decision concerning
additional! {.P. coverage.

{1) Based on existing correlations we can expcct, in this

area, interpretable {.P. response from plus 5% sulfides to
depths of 500°%,

{2} We are now satisfied that polarizati
bedrock ca fferentiated ¥ -om poiarization within the
alluvium b ari a

ng resuits of the iwo spacings.

-P. traversing across cultivated land would be ex-
ring the summer., The best time would be after ali
is p;uzed—»w"UowL Pecembey 15~~-and hefore the
anted in the spring.

EXPLORATION POSSIBILITIES
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n the western half of the area definitely deserves
i

1 Buite has demonstrated the following:
T imary and secondary copper mineraliza=
Kk, ting is justified, {2} The extension
on be"eath dmepensng cover to the south and east furnishes

i tities. {3) The copper mineralization en~-

> Ffurther

There are no bedrock exposures or drillholes near enpugh to PB 5 to

The very limited geo~

information presently available suggests a southwest trending zone

1t would ex-

Post-

mineral cover would range from about 300° in the northeast to about 400! in
the southwest. Until additional gsophysical traverses can be run this min-
eralized zone must remain very imperfectly outlined and open on the western

end,

AGB/z

Yours very truly,

ORIGINAL SIGNED BY

ARTHUR G. B. -HER, JR
ARTHUR G, BLUCFER JR,
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BRILLER

This contract was handled under a letter agreement with Boyles?
District Menager, Hr. J. E. Roberts, to overate within the general terms
of their Silver B2i1l drilling contoact {Jan. 6. 1960). Although driiling
conditions at the two properties are quite different, this agreement worked
out very well during the relatively short term of the project. The major
difference in conditions, the existence of an unknown depth of alluvium
and gravels at Poston Butte, was provided for by the specification in Mr.
Roberts? letter of a price of §2.60 per foot for rockbit drilling.

The general terms of the contract are as follows:

{a) ' AY XM

4 HE

At depths of 0 to 500 feet 54,60 $h, 90 $6.00 $7.00
At depths of 500 to 1000 feet 5.60 5.80 6.90

{8)
For reaming, If required, $17.60 per hour.
For casing, cementing, or delays not caused by the
contractor; 311.60 per hour,

{€) The Company to pay the contracior at cost delivered to the job
site for cement and mud ingredients used, and for any casing left

in place.

At the beginning of this project 1ittle was known of the thickness
and drilling characteristics of the &ila river gravels or the character of
the underiying bedrock. Because of this and because of the small amount of
drilling footage involved, the contractor was allowdd wide discretionary
freedom in the choice of equipment and drilling techniques. Some of the
safeguard clauses of the Silver Bell contract, such as the Company's option
to furnish the contractor with cement and mud ingredients, or to require the
use of rubber water-shutof{ washers, were not exs rcised. However, core re~-
covery was maintained above a satisfactory minimum, and records were kept by
the Company on the relationships between the type of bit used and the per~
centage core recovered, and between the drilling mud used and the viscosity
and sand content of the sludge. in the event an extensive drilling program
should evolve at this or other prospects having similar drilling conditions
these records and observations would be useful. They are briefly outlined
in the following paragraphs,

Mud Con*rol~~w9ureng the dr.}}ang of the first hole no checks were made of

the viscosity and sand content of the drilling mud and no additives such as
Quebracho or caustic were used to condition the mud, This necessitated the
frequent changing of mud and resulted in a cost to the Company of about $20
per shift for mud and mud mixing time. At the start of the second drillhole

a simplified system of mud control was installed., This involved three checks-
--viscosity, sand content at the pump intake, and sand ¢ ontent at the collar
of the hole~--and the use of Quebracho and/or caustic to control the viscosity
and settling rate of the cuttings. This resulted in some saving in mud costs
and produced the following dats. :

6
4
|
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{1} At viscosities greater than 55 seconds Qneasured with the
¥arsh funnel) thaere was very little settling and a rapid increase in
sand content, The addition of an extra tenk in the settiing system
did not appear to Increase the settling percentage in mud of this or
higher viscositiass

(2} uith the high volume pumps of the Portadrill or Failings
drill mud of viscosities less than 40 seconds would effectively remove
cuttings from the hole, With the small pump of the diamond driil very
high viscosities {60 to 80 sec.} are necessary when rockbitting below
about 200 Feat,

{3) Although the effect of g given quantity of Quebracho and
caustic variad greatly with different brands of mud or different driltl-
holes, the bast mixture was generally 1 gt. Quebracho and 1 cup of
caustic to 2 sacks of Bentonite.

(&} Ho difficulties with viscous mud b?ocknng the small clear-
ances in the corz barrel {such as was mentioned in the Mission Driiling
and Sampling Report) were encountered; however, some brands of mud
tended to coldect on the joints of the rods meking it difficult to get
the evershot into the hole to retrieve the rods,

{5) High sand ocontent appears to result in high water loss due
to the formaL‘on of a very porous mud *uwall®, It is likely that fiuid
foss in the overburden dxz]!xqc in P8 & caused the sw2lling of clay

beds and the 103; of the lower 17 lengths ef casing.

{6} of tha various brands of mud used Baroid’s Aquagel was the
wos? satisfastory.

Relation of core recovery to type of bit«-~ in good coring ground---moderate
to hard, homogencous, and not Intensely fractured-~-core recovery with con-
ventional bits was comparable to core recovery with face discharge bits. In
soft ground---particularly in gouge with hard “ragments---core recevery was
much higher with face discharge bits. 8ecause of much higher bit and diamond
costs with the Tace discharge bits the contractor was allowed io use conven-
tional bits except in cases where core recovery fell below 60% or where im-
pertant rock contacts and ore intercepts coincided with zones of soft ground,

B!

R

Coring MC with N casing for core barrel-~-- In rockbitting through alluvium

and conglomerates it was sometimes difficult to determine whether the material
being driiled was indurated conglomerate or bedrock. Several attempts were
made to get core samples by removing thz rock bit and coring with an NC bit
using a length of ¥ Casing as a core harrel. In several cases conglomerate
core was sucCGSaru!}y retrieved, but in no case was altered and fractured bed-
rock successfully cored. This failure was gprincipally due to excessive vibra-
tion and to the |sef§=Lt:vencss of dry blocking'! to 1ift core in place of core
lifters,

Comparison of diamond drill to Portadrill or Failings drill In drilling aver
burden--- The principal difficuity in drilling the Gila gravels was encountered
in the upper bed of hard, loose pebbles., Mud circulstion was not successful
‘ in preventing caving and only repeated cementing with Calseal or Lumnite was
effective. The diamond drill made better progress in drilling these pebbies




than the rotary drills, probably because the smalier volume of drilling Fluid
and the gentler drilling technique resuited in less collapse and cave of the
icose pebbles. Below the pebole bed the rotary rigs were slightly faster,

The principal disadvantages in using the diamond drill for rockbit drilling
are: {1} The maximum practical depth appears to be about 408%., {2) The vis-
cosity of the mud must be kept above desirable limits. {3) The very small
cuttings give poor geologic information. &) Yhe rate of drilling is stightly
less and the wear on the equipment more than with the heavier rotary drills.

Comparisons of costs——« No detailed study of the cost to the Company or the
cost to the contractor have been made, The following figures are fairly ac-
curate approximations. '

The total cost to the Company for the driiling project was §21,586

for 3268 feet or about $6.60 per foot u\erage cost for rockbitting and HX cor-
ing, Of this §4.50 was ‘direct {contract} cost and 51,70 indirect cost., ©f
the contract cost about 80% was for fooiage driiled and 20% for mud, cementing,
delays, etc.. Of the total footage drilied 2080 fest were rockbit {$2.60} and
1188 feet were MK coring {§6.00). Because the cost of mud, cement, and delays
was slightly nigher during rockbitiing,the totsl coniract cost for rockbitting
was about 3°GQ per foot compared to *6 80 per foot For MX coring. Consider-
ing iﬂﬂ’"LCL costs to be the same Tor rucnsitting and coring, the total costs
to the Company are approximately $5.50 per foot for rockbitting and $8.50 per
foot for KX coring.

. Ccost sheet attached to J. H.

i ting contract an approximation
can be m?da of Bovles® cosis at Posion Buite. f nsidering costs to be the
same at both properties except for labor and diamond %o,«, and us&ng a calcu~
lated labor cost of §1.65 per foot and ap estin a;ed diemond cost of §1.25 per
;oo? produces a cost per foot to Boyles for MY coring at Poston 8utte of 56,12,
This compares to $6.80 per foot contract cost to the Company and shows a
moderate profit.

By using the figures in the Boyies Bros
Courtright’s memorandum on ¢ i 1 it

dr

Ho estinate can be made of bit costs to Boyles Bres. for rocl kbitti ng;
however, the footag¢ drilled per shift while rockbitiing was only 56 feet,
This Is quite low in comparison to footage per shift drilled by Boyles Brosa
at Cholla Flat and mrmbmb:f represents littie or no profit.
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I ’ PRELIMINARY GEOLOGIC LOG Note (3) Note (4) Hole No'PB |
Notes: . : . _ : Tt~ Toctite V= Vein Page | of 3 Pages
(1) Est. % Cu represented by (Subject to Revised Logging) . Sfb :*AZ:ZT:’S g-. g?klgr St SRR g Ry

=R ey ASARCO-POSTEN BUTTE PROSPECT Qt- Quarfzite & Eoroct Coords N £
(2) Est. mineral %, or, as follows: ! Bx - Breccia Ig- Undif igneous Inclination t
Trace (Tr), Sporce (Sp) < 5 % Do - Daocite
Moderate (Md) 5-850 % Mz - Monzonite Logged by _A. G B
Stong (S1) + 50 Y Cu {h) , Fe {2) Other (2) An - Andesite Date: Stort Finish
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Notes:

(1) Est. % Cu represented by
each minercl

(2) Est. mineral %,
Trace (Tr);

or, as follows:
Sparce (Sp) < S %
Moderate (Md) 5-50 %
Stong (St) + 50 %

PRELIMINARY GEOLOGIC LOG
(Subject to Revised Loggsng)

ASARCO-POSTEN BUTTE PROSPECT

Tt -
Hf - Hornfels
Mb- Marbie
Qt - Quartzite

8x - Breccia

Note (3)
Tactite

Note (4) Hole No._PB | '
V= Vein Poge_z_ of._L Pages
F - Fault Coliar Elev ) ¢
D - Dike " iy Finol Depth 410.4

C - Contact Coords. N E

lg- Undif igneous

inclination
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Logged by
Doute: Start
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229,2'-238.0"
 plagioclase feldspar sericitized---biotite partly altered
| or occasionally fresh---large pink orthoclase phenocrysts -
| nearly fresh---moderate pyrite partly replaced by chalcocite
jon fractures, as discrete grains, and in steeply dipping
| quartz veinlets---some pyrite intergrown with mafic minerals-+
| occasional limonite---gouge @ 237.5'-238'--~

| in alteration--- S 4
| 250.7'-267.0'

| 267.01-272.0"

| core---@ 281' 2 inches gouge---@ 282' increase in chalcocite-:~

Grinlté;--weak to moderate ‘alterat-ion--'--

<

238.0'-250.7' Same as 229.2'-238.0' except slight increase

Same as 229.2'-238.0'---

Gray gouge with abundant chalcocite---gouge
and veinlets dip 50°-65° ---after 271.2' gouge and chalco-
cite is completely oxidized---

| 272.0'-298.8' same as 229.2'-238.0'---275.7' to 279.8' no

v

]

298.8'-322.0' D!abase --- veinlet and disseminated pyrite---
.1
very little chalcocite or chalcopyrite---

-322.0'-331.0' Granite --- intense sericitization and :
silicification---abundant pyrite---very weak chalcopyrite---

331.0'-340.0' Same except for diminishing pyrite and oc-
casional limonite on fractures---

340.0'-364,0' Same except increasing yellowish limonite---
core is badly broken and gougy---
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Note (3)

5 A PRELIMINARY GEOLOGIC LOG Nore o Hole No_PB3
= it =.Vein age L ages
(1) Est. %% C:u represented by (SubJeCT to Revised L.oggmg) va' H?)S:\fgls il Fg:’" Colior Elev F:reoi Decc)nn Sﬂs.Qqe
each mmneral Mb- Marble D - Dike § S i A
ASARCO-POSTEN BUTTE PROSPECT Qt- Quoartzite C- Contact Coords. N E
(2) Est rnmeroi or, os follows: Bx - Breccia Ig~ Undif igneous seHrieti
Trace (Tr) Soorce (Sp) < 8% O - Dascite inclination
Moderate (Md\ 5-50 % Mz - Monzonite lLLogged by ALG.B.
Stong (S1) + 50 % Cu (1) Fe (2) Other (2) An - Andesite Date: Srort Finish
Deoth % Cu o : = : é & g C; 3 v ; g. : D p % < fg &%ﬁ T (3) |Structures (4) MENT | ;
=T , T T Core| SP £ jg = ok 5y i - ) P E G € 9 2> . G Rock Tru & ATTACH |
To  fintvi| Elev. |Total Avg (NS 'Avg |Recod Gr | & a | m c%g 51 8| & 5 &3 F & 63238 ah 5’)8 S &f’; 3 Type | Depth | L fr)pe ki -3
227 1 ama b 5 R S £y : ; ; 0'-227' Gila River gravels |
- 0 | ] A ‘ 227'-240*' Monzonite Porphyry cored with a rockbit=--- :
| 240.9 0. | 0 | | |
2""'q 3. M 10 i B i ah S 240.0'-259,0" Honzonlte Porphyry === Oxidized and leached---n
250»"‘1 6. Ok 16 | ‘ L yellowish, brownish or black limonite on thin fractures--- ;
255.0 4. 03 10 : ¢ ' 246'-250' and 252-255' core is very badly broken and gougy---
259.0 4. 1.03 61 | { ‘ {
265.0 6. L 32 | ! ) & i - A e 259.0'~-271,0' Yellowish white, brown, or purple gouge and 1
271.7 6. 06 62 | i ; monzonite fragments --- i
282.0 10 'o | | !
¥ 285.0 3. E EEE 150 B i P | gy | 271.0-282.0' No core. Gl adrcn o .i
m.q 5- .05 ! 8‘ i ! f
293.3 3. .07 83 3 | i 282,0'-287.0' Monzonite Porphyry --- moderately altered--- |
e 296-; 2. -05 ‘,wo ! ! feldspars sericitized or kaolinized ---book biotite fresh or |
B ik 298 -05 100 x ! ; 1 ] weakly altered --- very weak disseminated pyrite -- no chal-
301 d 3. 05 73 e o ’ cocite or chalcopyrite ---
303 7 ‘c 007 ) 'oo { i |
306.3 2. 04 86 f , : 287.0'-294.0' Same but alteration and mineralization in-
313.8 7 103 16 : |
ube 71 j i | ] creases --- biotite is chloritized ~--
317.4 3. 0 72 k]
318.7 1. .06 [100 | | b ¢ 4 294.0'-299.0* Same as 282'-287' --- @ 298' gouge
3723.31 4, | 8 _ L.93. X ot e bt Sad
325.0 1. N RS ;1,99 W TR S Wi b T | | velh 299.0'-302.0' Same as 287'-289' ---
3280& 3- .'o i7o T .l i
3589 2. o %8 | 302.0'-331.0' Same as 282'-287' --- @ 315' gouge with weak |
3358 5. s L . L KR _ : chalcopyrite ---
- 336.9 1. 907 86 S ) S :
* 338.8 1. 17 . % OpR e A | ¢ SN L [ | i _ 33].0'-3‘&3_.0' Same except feldspars increase in size and
3 3“35, h. 8 L o (58 } ; e i sulfides increase ---
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o PRELIMINARY GEOLOGIC LOG Note (3) " Note(a) Hole ho PB4
(1) Est. % Cu represented by (Subject to Revised Logging) :Tf— :?)S:f’:'s '\‘_/j \F_fg::‘n Coli ; TR TEE o
each mineral - Mb- Marble D - Dike ;O"Cf Eley Firal Deptnh 3610
(2) Est. mineral %, or, as follows: ASARCO-POSTEN BUTTE PROSPECT Q’__ Sgertiite S S msiach ) - ;
Troce (Tr);, Sparce (Sp) < 5 % : . B Brecaa Ig- Undif igneous Inclination
Moderate (Md) 5-50 % : E\)Aoz:%‘z’:nne L_v . 1 by A.GB
Stong (S1) +50 % Cu () Fe @) Other (2) ; An - Andesite RN < A
Depth % Cu %o o | | ! ! : ‘ P B oo 8w (o PE (3) |Structures (4) : L
. e Core|Sp. | &' 5| T | 28 | | a2l glel GIENSEE B ST ER -0 E Rock T3 '
F;)rn ‘ 1067 ntv! | Elev. | Total iAvg. NS Avg RecM Gr | S & o L%@t S 1 S &3 &% £lo & 238a ﬁigvg é;é Type | Cepth ;T&,De iy S E
%7 | 2‘82“.”& , | PRI _ s L st Sateg s 1) SERAE oo - A ‘} 0'-267' Gila River gravels |
282.0 283.8/ 1.8 0 ' | * | r |
L.z,é.;.;84_285.° s 3 = i { R T i 3 267'-282,0' Monzonite Porphyry drilled with rockbit---
e i . | AR O ‘ '
285.0! 287.5 2.5 .05 8 ' 1 o R R T P
289.£/299.813 3 o4 b6l | 1 282.0'-283.8' No core --- b
290.8 2'95".014.2 .04 In e . T S
295_.,0 303% . 5 P ’ o g { ; 283.8'-295.0' Monzonite Porphyry --- weak to moderate
300 7305 0%5 - & o o B R N a1 alteration --- leached and oxidized --- moderate limonite
pwerle . } . . | PR
305.0309.3;#.3 o 4 | after pyrite |
1 309.3313.9 k.6 .04 89 ' |
1313.9(317 3?3 b . 85 ! ; i S % 295.0'-319.0' Granite --- weak alteration and mineralization.
i 3 e 2o . H i g ; 4 ! § : ! 1
317.3321.8 4.5 .03 Pt TR R R e I h e -
3t .8F32‘5.0§3.2” g A DO 2: EX TR B SR Lot i LS % bidr. 4 B R i { 319.0'-326.0' Monzonite Porphyry --- weak to moderate al- |
7325 0 330 8%5 8 .08 : ! 68 e j i ¥ ! f ] = - Iy el LR ok A teration and mineralization --- |
3£5.0/330.9 5.6 o ; DR 7. : - [ |
330.8 337.2 6.4 .04 6 | R X S ¢ ! I IR TATRS RS et S i ' ' R ’ 1
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_35:25 3586%61 L s & - | : ¢ ‘ ] g : pyrite === no chalcocite or chalcopyrite --- vertical gypsum |
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e | PRELIMINARY GEOLOGIC LOG Note (3) i o R i
; ¢ Tt - Toctite V.- Vein , Poge of Poges
(1) Est. Y% Cu_ represented by ' (SUbJeCT to Rev'sed L_.oggmg) EL. ;z”;fss ; gﬁ:’e" . Coligr Efev Lol s E o S inal Deorh_sz_a__Q__
9°§h m”:eré‘ ASARCO-POSTER RITTE PROSPECT Qt - Quortzite C - Contact Ceoras. ‘N =
(2) Est. mineral % or, os follows: Bx - Breccia lg- Undif igneous - Relination
Trace (Tr);, Sparce (Sp) < 5% Da - Dacite A
Moderate (Md) 5-50 % d - Mz - Monzonite Logged bty G B
Stong (S1) + 50 % Cu (1) Fe (2) Other (2) : An s hndesile Date: Start Firsh
Depth . % Cu % B B s P TR e | B o Be NP E (3) [Structures (@) ;i
' T ! Core| Sp & £ S w8 | e lgl RS 5 B S ‘é’_g_g>oa‘%' Rock |
From | To. lntvi | Elev. [Toral | Avg [NS | Avg [Recod Gr | 51 & | @ %gj $1 8 |5 SRS 3383 5 3c s §§ Type | Deeth e i
507w2 511. 21}"-0___7 . SR NG S N G R N R : 502.0%-531.0' Granite --- moderately altered --- biotite
511.2/515.0/3.8 3. R S R ... BT T, e s g B | IR . |altered or absent --- occasional chalcocite replacing pyrite
515.0 519.0 k.o | -07, : } 100 | Bl b S eEN R | Rt ) 3 | ' or chalcopyrite --- after 512.0' less alteration and minerali-
Boocow D GRS debnsemens | D SEE BRSSO SRR 0 RENGHE RERRIGN 00N | zation --- @ 524' veinlet of molybdenite and after 526' in-
521.3| 524.5/3.2 A7 100 P | Fob o | |creasing
21.3| & t i : Y e g ‘ b & g chalcopyfite maw : 3
.524.5|527.5 3.0 O . U IR OO . . S GRrn Sl PG, R SRE. LS 1 | ;
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529.5|532.5/3.0 L R e T G _ . |weak to moderate chalcopyrite--- moderate pyrite -- °°°'5'°"'1’
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s PRELIMINARY GEOLOGIC LOG Note (3) Note (4) M e
Tt~ Tactit V- v P ¥ i
(1) Est. ®% Cu represented by (Subject to Revised Logging) H'f- Hgfs:fgs - :537: : O?e 9 ~'g‘]'Q ogges
.eGCh ol o y ity Mertie O - Dike Cjo or Etlev Fina! Depth
W R e ASA RCO - pOSTEN BUTTE PROSPECT gf -— (B)uor1;|te Gz COH?CJC? Coords. N E
Trace (Tr), Sparce (Sp) < 5% Bo - Dacite. IR T oo SR
Moderate (Md) 5-850 % — Mz - Monzonite Logged vy_A.G.B.
Stong (S1) + 50 % Cu (1) Fe (2) Other {2} An - Andesite Dute Start Famush
Depth % Gy % . ! i T r P digi | e = k] P |l ;: “r:l {3) |Structures (4)
< r - Core| So | 2! 5 T @8] | | i elgl IHEES D55 2B L0 E Rock :
From | To ntvi| Elev. [Torol [ayg (NS [avg JReed e | 51 &1 8128 | S & 8|5 2898358335588 s3 3 Type | Depth gTé,Lf i B
355.7 357.4 1.7 = . | &0 ‘ 83 » |
357, .“ Lo Botick. PG A 08 : i e SEREEE S S { e b | 364.0'-366.0' Same as 331.0'-340.0' except increase in r
2 .- A1 |2 . P ; ; chalcocite after 364.0'---
3.@9_-5 .28 57 A PE] SN M SR L 2
}_zg.so .21 85 ! b | 1 i i (L AeTuiS i 3 | 366.0'-378.0' Same as 340'-364' except weak to moderate
3 ; A8 75 | koL i j ‘ chalcocite --- @ about 377' several veinlets of chalcocite |
37;., :z ! [ _35 N | | replacing pyrite --- partly oxidized in places--- ;
gg“.g ?(; Dnet NI o _H_{;;_ ) PRt s A1 R o R 1 1 i | | 378"!"39"40' Core is badly broken and gougy---disseminated |
354.9 A7 r b d EERT S ; and veinlet pyrite and chalcocite are partly oxidized and
388.0 | T A . 90 Aol RSt I | f leached--- @ 388.0' to 390.0' gray gouge---occasional
390.% N 4 | ' i o e B2 2 b W | chloritic alteration --- @ 393.0' to 394.0' gouge --- after
394.0 |tr s TR P B | 39k 0‘ chlorlte increases ---
,399'7 3 jtr SRR v ”.' § [l ey _i._ _:. l i ple ¥ = S 5 i 5 1. R 5
‘_009“:_ |tr by ; 2 80_ 1 i 1 ; 3910 0'-407 0 Granite --- Intensely altered --- biotite
Lok b | o R F 2§ Al A RN G S b e | ~absent or chloritized --- sbundant quartz --- plus 5% pyrite
408.2 02 r 4o p T ! with very little chalcocite or chalcopyrite --- after 399' |
O | i i | i b n il MRS sharp increase in chlorite and pyrite --- 403' to 407' mostly
R FTRW e R o i gouge and breccia---
| { {
TR T T e L : % - kSRR D 3 4' L i e s SHC ; 2 i MoV i BT o - -
. iy ! ¥ G o : S Ay o 407.0'-410.4' Monzonite Porphyry --- intensely altered --- |
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Hole No. _PB 5

Notas: PRELIMINARY GEOLOGIC LOG Note (3) Note 15 >
(1) Est. % Cu represented by (Subject to Revised Loggng) :;Tfj :"gs;-;;s ;‘/j \F/sz?lf il 5 ZBDOOQEE
each minerol ' . Mb- Mar Iy - D Colior EleV o .. Final Depth
(2) Est. mineral %, or, as follows: ASARCO-POSTEN BUTTE PROSPECT Qt - QSOE:?”"—‘ L(? gokneﬁocf Coords. N E .
Trace (Tr) Spcrce (Sp) < 5 o/o ‘ Bx - Breccia lg- Undif igneous |
Moderate (Md) s S S e ?Aoz:r?doc'z'e t A A.G.B
Stong (S1) + 50 % S (1) Fe (2) Other (2) An - Andesite. gc?wsvo\: ¥ F
L/ 9, i i T ‘ 7] T BRI ate- r inish
Depth | Yo Cu Cb/?e = “ s = ggi K . e .. g s a2 2 ;:_)3: ):g E e (3) {Structures (4)
Fr:;m ZT;J2 intvi | Elev. |Total | Avg INS :Avg Recovj Gr 54 a ® EE)L%J ‘ S| 8 cg .% &3 2 § g :‘) gé 8 5::) é(o) s é‘ § ?5;2 Cepth lTlSwLpe G ki o
| | | ! : : 1
272 | 341 Pt i DB ; 0'-272' Gila River gravels
341 1350 | |
3_.5.0,3,d 3514 1. 0. l‘i 100 - N RS e + b = 272'-341' Conglomerate
354.7 3. .Zl 74 | ¢ T = T anl s
357.1 2. "2 89 341'-350' Monzonite Porphyry drilled with rockbit=--=
362.9 4. .62 69 ey y i I =
365.0 3. 5 1 b = {5 i | 350'-365.0' Monzonite Porphyry --- weak to moderate alter-
366. | . - - *”62}' St iy B 20 ation --- feldspars chalky and indistinct --- biotite slight-
369.5 3. ‘33 73 1 : ly altered or fresh --- occasional quartz veinlets --- oc-
372.9 3. = & casional limonite after chalcocite --- occasional copper
375. 2. 45 | o e v - s ISE . W vl 5 stain on fractures --- occasional chrysocolla---
377.6 2. .27 100 | | '
382.:1 : ¥ S =31 ;, ’ 365.0'-373.0' Same, except no copper stain and there is
'386.&! ‘0. o 30 ] occasional relict chalcocite ---
- % S Ao 1 4 gos ‘
386.4 389.5 3. .23 100 | 1 i '
77389. 392. | 3. ‘29 68 f | i 373.0'-379.0' Same, except decrease in mineralization ---
392.7 396.0 3. .31 86 ! e
396. 399-31 3- T 100 I | % ; AS Q- M-0° . Seme 83 5373
399 toos ' 12 100 e e !
u X 2 + o] : : 382.0'-395.0' Same as 373'-375'
“08 : .20 100 iR R U i ; | 3
PR L 100 ¢ > S - e : e 1 395.0'-399.0' Granite --- intensely altered --- limonite
s — 12 5 IR Al L N N A b A TR ) i b P on fractures --- occasional chalcocite---
423, .18 100 B <oy 7 ’ .0
£ ‘S 8 sl | | 399.0'-400.0' Monzonite Porphyry (7)
32. b T ! .
kig.— i o 3 : | 400.0'-478.0' Granite --- short segments of intense silici-
1 8 4 26 4‘0,0 b (. i L fication separated by segments of weak to moderate altera-
V.m's._v i - | f tion --- occasional limonite after chalcocite -~- occasional
53 T e 86 , 5 ; relict chalcocite --- @ 414' good veinlets limonite after
KR ;-3 ;. e +- ,; ? chalcocite in silicified granite --= @ 452' and 465'-468*
461 20 % i : ; '; gouge and brcccla ———
: .22 100 | 995
2217& F e ih | | 7 478.0'-500.0' Same but diminishing oxides and increasing
475, d g X 3 B iloo? ; = ? | sulfides --- after 481.0' good vugs and veinlets of chalco-
f > H |
478.1 483.0 h.4 T I 89 R st
483.0 487.0 4. 8l 4 75 {2 i '
487.%#89 g2 ‘N2 2 98 .‘ f | i , 500.0'-500.2' Monzonite Porphyry --- weakly altered and
lb89. P 6; 3' ST goas *_.9.7 . % f - | ; 3 mineralized --- @ 502.0' 6" gouge =---
492.6 496.2 3. - T R O RRE Cey
496.2 499.5 3. | 39] | 61 o G A ‘
499.5 501.8 2. 48 92 A RO t : TO ACCOMPANY. Re et
501.8 507.2 5.4 | .32 100 | PRy RE ke STl
! ’ ’ i [ | BY . A. 6. Flucher
| :



PRELIMINARY GEOLOGIC LOG

Note (3)

Note (4) Hole No._PB 2

DATED, . Jne.. 27,142, |

Notes:
O B o (Subject to Revised Loggng) e s il S e
ner Mb- Marbt O - Di Ry " PR e
() Bt 1o % or, St 10D ASARCO-POSTEN BUTTE PROSPECT Qr- Guartzite L b e Coords N e
Troce (Tr), Sparce (Sp) < 5 % ol o lg- Pndif igneous  inclinar
( Moderate (Micd} 5-50 °% N i
! Stong (S1) +50 % C e | her ( 5 ety ?quu;p '; A.6.B. e
Depth % Cu T o —} ' g &y T . T :31 Aty : Jate ar rish

e T v ‘ = - ,‘Lr;,-e Sp g § ‘g %% y nie c £ o g g Ef 2\ g\gg %é e 6% f-! Q(;iz}k S-YL‘C?\JFETST\Q)

om | Tofntvi| Elev |Tot | &vg | NS |Avg [Recoq Gr 5 & @ . 25 S8 IS5 TSRS SS337 35 53 3 Type | Deoth | Dip i e i,
|8 b8y | : P +
53 Vﬂr'fSSW‘i | ! 1 | ; 0'-327' Gila River gravels

355 }7& S i , po el
3]&. 377. é 3.3 g ‘ 83 1! 327'-355' Conglomerate

o o s -t ‘ ¥ -
371, 6 381.0 3.4 .02 1 1% P 1-270 0' e PSR g Y |
381.0 382.5'; 1.9 03 B 9 | 355'-370.0' Altered monzonite porphyry bedrock dillled with
{382‘5 4L_3‘8‘5.ii»2.§ .oz ; 25‘ % -~ % + "-3/"' fOCk b‘t._ .
385.3 | 388.9 3.6  |.02 | 33| f
;S—g.; .;95 §2 i g I ‘33 : | ! 370.0'-378.0' Monzonite Porphyry --- moderate to intense
;39,,‘_;.0 ] 3” “ z.li -.18 : ? 38 ' % sericitic alteration --- common to abundant veinlets of
!”7 & a0 6‘ 3 q. 03 : i 67' ; 1 i limonite after chalcocite and limonite after pyrite--- ,
(I | . . . 1 l, ) ‘ s | | i 1 3
400.6 | 401.6 1. .06 - 78 | r i 3 ! ' e Bt J
o7 i i ; | i | 378.0'-385.0' Same but decrease in alterat:on and minerali- |

01.6 | 402.3 0. .04 - 61 | ! i 1
40& 3 404% o o | = | i i zation --- most limonite is after pyrite --- |

& .___q__v> o & . ' 2 ‘ ; { i
40k.2 | 407.0 2. .02 21 | ! i ; : . , :
7.0 408 3 l-% = =% % i ! 385.0'-389.0' Same but with occasional reliet pyrite --- 1
20082 s ih | . 2 . 'T vi ; some biotite is in fresh books --- L
412.3 | 415.3 3.0 .02 85 ! | | ? - <
5.3 | 417.8 2.4 iy 5 ; ; ; ,389"3'-395 0' Moderate to intense sericitic alteration w“"

s e 3 LA B! | | {
417.5 | 420, ' 3.0 £ 93 - 1 occasional chalcocite replacing pyrite --- no oxides -s/
1»20.'5'@23.” 3“ 03 { & 1 | 391.0'-395.0' gray gouge and breccia --- \

oAl . 7, 3 ¥ 5 % | : X
423.9 | 427.03.1  |.08 100 b ' ' 2
A27 OVP 429.0 2.0 T o] “00 s 4l | | 395.0'-409.5' Monzonite Porphyry =--- weak to moderate av.
“29 35S O G ' s g ; £ ation---feldspars partly sericltized --- biotite absent, j\
1030 8 14328 1.7 .”.f ; % | | partly altered, or fresh --- weak chalcocite replacing pyrite
A 5 l:33 0871 = ? ---moderate to abundant quartz phenocrysts ---occasional 1
433.2 " 436.9 3. 0’-0 - 28 } quartz veinlets---alteration and chalcocite decrease gradual-%
436.9 | 439.2 2.3 .03 Hioo it Ll Rl it
439.3 | b4l .4 1. .05 1100 | )' '
MI 1 | 3. =1 ¥ 1 3% 1 409.5'-413,0' Andesite Porphyry -=-- white lathe shaped
4‘0} A = 4 feldspars in a sheared gray-green ground mass---noc apparent
M'S “M6. LY B ;03 L ?(3)0 4 mineralization ~-- @ 412' gouge--- 3
m.; :“::,jg “).‘; .g;T _75! M3.b'-h58.0‘ Monzonite Porphyry --- alteration varies from |
1.47‘6 M.a.z o.q :02 ! gg weak to moderate in alternating zones of 15' to 20' thickness
W48, 2 “5'.3 5 7 89 | --- pyrite disseminated and on fractures --- no chalcocite-=--
‘05‘ 3 422.0 0.7 b | 82 i } very weak chalcopyrite---after 436' occasional veinlets of
452.0 kszg 0.§ |er | ' 60 ? o
4s2.5 | 45421 N |
ush. 2 ‘, 458:0 ‘.' bl b 128 458.0'-4§5.0' Same with slight increase in quartz-pyrite 1
458 o 14608 z'q 5-05 ; : 7.93 veinlets with occasional very weak chalcopyrite and mo lybden=-
héo.8 | 465.0 &.2 ot : ;; = e ite--~ After 461' alteration increases --- |
* f E f l ' ; ? TO ACCOMPANY.,.EZ/QO.KJ'
| 3
| ?

BY A.G. . BLlucher |
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g PRELIMINARY GEOLOGIC LOG Note (3} i SN .
: : = ; o L e ) Tt~ chﬁf?e V"‘VEIT‘; Poge_J_ of ,I Pages
(N Est.e;/gh(:;mr:%rlesemed by (Subject to eviase 2" T L ;L ;‘;:Z':‘S E g’c'k“e' Coliar Elev Einol Depth_809,0
: ASARCO-POSTEN BUTTE PROSPECT Q1 - Quartzite C - Contact b s "
(2) Est. mineral %, or, as follows: Bx - Breccia Igr Undif igneous inclinati
Trace (Tr), Sparce (Sp) < 5% Dac - Dacite e
Moderate (Md) 5-50 % Mz - Monzonite Logged by AGB.
Stong (St) + 50 Y Cu (1) Fe (2) Other (2) An - Andesite Date: Start Finish
Depth % Cu %o e m ? & CI 1 w ' f : 2 & 2 93' ;,—,é‘ i‘_—" "c’\';l = ?{ {3) |Structures (4)
~ s Core| Sp =t B e, e e PE Q2 Ex20Cc0 B> G Rock Tru
From To jintvl| Elev. |Totat | Avg | NS | Avg |Recoy Gr | & | é’ % { 5‘3351 S § & _‘f:, Fat - Lx :‘% 3 5} £ 385 3 S_ s g S Type | Depth &‘f v Remarks ATTACHMENT L
]go*égg ¥ ek Wl TR TR RN SR S DRGNS IR RS M TS .00 LRt AR I O _ N 0'-100' Gila River gravels : S
LRl s . e, 4 ; .di : ~ —4 3l i $ 4 } + S S + : 5 ‘ . - K 3 NSl P H ¢ i ;
W.yw2329 02 PR IS SEmEAcETERERE L 009090909090 SENSTEERNNES SR . | 100'-680' conglomerate
—— .Sy, < b = S g = e 2 4 'S S 5 o L + o S e - e L SRR, RSN § | b B d T N st amdr i el e e ek e i -
689.5 6953 5.5 . R AU SR ... i v iurad SN, RGN SR N A SO weisy _ . | 680'-708.0' Granite --- weak to moderate alterations --- |
695; 70062 4 '024 lQO =1 o i . 3 W { S ! feldspars partly sericitized or kaolinized --- quartz pheno-
700.¢ L»_79_7_.”4L ok .02 e 100 % b o ] ‘ fei o B | | crysts occasionally shattered --- biotite partly altered or
i il O SR 2. N B A~ 3 ¥ 1 1. - Higd b i fresh --- 680' to 685' abundant red limonite on fractures--- |
L ] | a0 S Sl b SR i some red ''fog" in feldspars --- @ 695' to 696' gouge and
tr 100 Il : breccia ---
.02 100 | - | i
e L L AN & S R e H R ] e SN . S Ry e (e ] = S [PPSR L, It - oo -~ AN B N et B RN e s e
o i ..o 30ALY, oo i B L L AR B ER A e o W UL By 708.0'-740.0' Same except increasing thick veinlets---
... L1 RN 1 80_ DAl LA ] limonite and hematite with thin quartz --- sericite boundaries.
X '02_ & 4 5' > 4 4 - ¥ 4 , = 4 g it - [ : a : - ~==
52 55-7) , .02 _je0 | | O N ! | , e AR SR IR T B bl L. £ 740.0'=747.0' Granite --- intensely altered --- heavy pyrite,
;2?; ;:;‘7,6'] L0 100 . t " b j ; . | o S e RS AT Gt ; : on steeply dipping vugs and thick veinlets --- no chalcocite _
ALR .0 5.3 - tr 90 i ! | | | 1
1 : L . ~3 i 4 ok bl i o 1
752-0 ;;22, é. ] t;é :gg | : _ _ | T | IRE _ : : g | ' : ' 747.0'~772.0' Mostly gouge and breccia with occasional
77v.’°1 : 9',.;,5& 2 L | s ey ST, | _j o Lo RS MERITRE T S S PG Tt SREL | heavy pyrite --- w5 oy ; : =
779.0 787.8l8. .02 $i ot 100 LR R _ pos 7 ‘ ' o S ENRE Y | 7 ; i ]
787.8 795.0/2.2 | .02 J 3 I Y Al » ) . 2 nERrEEEEEDaaTaEe 772.0'-779.0' Granite --- moderately altered --- most felds-
ggfqgg‘g‘ﬁ? L *:gg e (R R S RN TR - S AR N o pars greenish or pink --- some biotite fresh --- weak pyrite
e St g [ TR ., o R SRR v b Somr el W K VS LSt SRS Nt = : _ | . | except for occasional thick veinlets --- very weak chalco-
"W,___,Jr_,.__ ; | | * pyrite --- no chalcocite --- e
| | [
e S e - } = * x z el
L PR, . e 1 | 5 O e 779.0'-809.0' Monzonite Porphyry --- intensely altered ---
DR | i I ol | gray or dark greenish groundmass --- feldspars chalky or
N et | L i . 5 1 i ! . { | greenish --- mafics a¥ftered to chlorite --- moderate dis-
alt i , 2 | A i seminated and veinlet pyrite --- occasional zones of more
i | sy 4 g L _ intense alteration in shattered and gougy rock --- after
pReets e | i s ! >l i } 4 800' pyrite dimishes =---
___________ A i 39 iy L
ec! 5NN AR T 5, Lol S8 RSN ! [ i ’ ]
T | i 1 | i |
l | l ! ?
e ¥ ; T e “TaT i
4 | e et e B ‘
e A e | i 2 f | ! i % 4
i , i ! ! ;
? b - - { } ? ! L
e ) A . B -4’— e v 1 i s 0 =
1 ! ! I t }
- S R 1L % i 3 | ,x 'I- 1
B = o+ - 4 J, t - _41 il ye \L 9 4 % i } 4
e e B ! } ‘ ' TO ACCO
| | e | | MPANY.. e par.t
" 3 1 Al + | + i . + 2 5 i i ¢ ¥ ! : 4 4 - 8 } 4 g 4
= ! IEEREREREEERET 0 OSNEaENeRE | , DATED. June..22,/%/
ﬁ ;L | , e T‘ | BY . A -G [ echer.. .2
! i i sy Bk ' e




[ 23 S PRELIMINARY GEOLOGIC LOG S Note () ol b .
s A : Y- Tactite v Vein oge F sndi ages
it i T RS gl skl VoW’ Htbite ol Do 3070
(B, i A o e ASARCO-POSTEN BUTTE PROSPECT Q- Quarrzite C - Contact Coords. N E |
Trace (Tr); S?Dzzrce (Sp)< 5% gé 5 522?720 lg- Undif igneous Inclination b ? i
Moderate (Mr“) 5-50 % - — Mz - Monzonite Logged by A .G.B. 1
oy Stong (S1) + 50 % Cu (1) Fe (2 Other (2) An - Andesite Diate . Stors Finish
\\j Depth Yo U % ” = B C_r 1 , I A 42 5 o2 ‘;, g’ =4 g E;l Léﬂ ' {3) |Structures (4) :
: : T Core| =P a8 Q $ Foapas : C e e o2 £ 20 € o ¢ > - Rock ; : 2 . -
From | To  fintvi| Elev. |Total Avg | NS  Avg Rec;v e 18 &8 %gf e § & _E, >~§ . ;,‘) 3 j‘,:,l < é 3 % 35 £ ?; % T;);C,e Depth T&pe Remarks ATTACHMINT M
»-.l%oq t:: i 8.4 04:‘ | } i el Ll YOS RO ST, ik R L ! or R jZ5i4 o0 ‘ 0'-160' Gila River gravels
. . { { | 5
160 | 182 | | SRR ENEERE . 00 A ERNERRRENNE e R G renm T i intensely al
182.0 185. d 3‘d 02 ; ! 83 | Jogli e | [ AT e e T ke e i T B Sl - Granite --- intensely altered --- moderate
185.0 139 04 (.) ] ; RO ' 100 R H¥ i g ok S i t ; : 4o e R gieade L S ine e DR S limonite after chaicocite on vertical quartz -~ gypsum
= : . v
< i s R e oA SRR . SIS GETRIR (e S (R O A 4. | velnists --- Sk 3
189.0 |ig5.5 (6.5 i R |ool 1 s
;}g_% :g; ; 3-5 ; t;ﬁ ek He? O ﬁlzz Liec Bled: e SRR RN AR 160£-182.0' Rockbit
R a2 i A T 3 a R L L S e L SO SR I S SR i PR s -4~ it . 3 " : e LA A : SEA A1 5
209.0 2|5 3 6.3 05 | 96 AN . SRR oo B S o DO e TPk 182.0"-186.0' Granite --- intensely altered --- thick,
; 215.3 225.0 9.7 .04 . 76 B { A " froadigd o i : ; U 5 : il S R T ‘ steeply dipping veinlets of brick red limonite with oc-
225.0 [233.0 8.0 02 See . 4
Wﬁ.}.'o 2012 5t <,-,°3.,A.., AL ok 3‘7. e S S lgee KOt SR | Loshag o i Challeai | casional limonite after chalcocite --- after 184' alteration
: Gy AT B SSES U TS WG R AN B BB M ST G YA S AN 5 198 2R decreases ---
241.2 243.9 2.7 .06 52 I SR [
" SG $ = B i mets . A £ -+ . S B q.. ' - R 3 e S ¢ 4 P - el > SEiR R e AN g . L 2 i e y /LTINS RS IR - -
_223_ g 247.8 3.9 L e AR 18 B <. Laath, OGS, SR b ; . 2 S iy “opps 186.0!-233.0' Granite --- moderate alteration --- feldspars
; g 1 :
g_l-_ ;::g !?-7 3 38 e e 16 B i Ay f | soft and stained orange with limonite fog --- quartz pheno-
525 ; ,,’5 03 | : I i'oo i i : | f i PR VR 4 s o 5 A p , ‘ crysts shattered --- occasionalylarge feldspar phenocrysts
25k.0 257.4 3.4 . EOSE T NI ETEERNANT ML e . SRR UAGE RS T N U e 10 , show_fresh cleavage faces --- weak to moderate chalcocite ---
:'65; : :z;.g E; ) ;(5) O Y lgg gy | | ] ; R A 2L : Ry 3  limonite on veinlets ---
269.2 273.0 3.8 L WU . J T ANl S el WY Gk ek s . el ieebin Sk 8k ik . |233.01-255.0' same, except alteration increases --- after
:;g : ;;:_g fg ?g ARE TR ",5”') ) 1 e 4 e : % 244.0" occasional pyrite and very week chalcocite ---
zigs—gﬂim.o }7.2 05 e e T 70 S R e l -t«w - T por g + - -~ - + —- —- - - - - - - e S -
e e ookl e | .8 e b Ll | 255.00-263.0  Grenite -~ intensely altered --- thick vein-
,?5_?_'9__2.9;@_5 .5 | .02 o ; 28 it } e R e A AR i _ ! j lets of pyrite partly replaced by chalcocgte --- partly °*
296.5 300.5 4.0 ’03_ gLk by 100 4 o) ‘ £43 e BE ;|me | R A b3 il o , : oxidized after 260' ---
300.8 307.0 6.5 06 | 98 &gl iy O
R | } ks ; ! 263.0'-273.0' : Granite --- weak to moderate alteration ---
BB AN | i £ | g k. moderate pyrite --- weak chalcocite ---
= e 1 ¢ ; i - -
- B i | ! ! 273.0'-296.0' Same, except increase in alteration --- gouge
S . A ' Sk N 4 i and breccia @ 278, 281', 287', and 293-296' --- after 280!
SRR i | } | no chalcocite --- occasionally partly oxidized ---
| ; ! : ! | o _ SRR iy ] 7 : 296. 0'-307 0' Granite --- moderately altered --- veinlet
0 R NN ot Jidl ‘ | § PR e ; . G LIRSS SRS Jiihte o L and disseminated pyrite with no chalcopyrite or chalcocite---._
S SRS & : ; . 4 | ! | } i | | _ 5L S TN T S SRR T @ 307' gouge --- i h
— — + Q.. + | 4 i ' :
| { ( i
& + ? : + 1 |
—«—l'*~ P ¢ = i — ‘ -i t
— r } : 4 " - ' 1 J - s it SR SR SO S SRS o S J = if TO ACCOMPANY._.[fe./ﬂaKf
o I : : % N R e -~ e o S - - DATED.c/yene.. 27,5/
T i NN AR R T T i e e cltaies e AT VR s BY .M. G.. Lluchek... 3
: + i - - . + i { } .’ - : ‘ ‘ + " : " . » 4 = . % s . A
Lk | ‘\ ' J 1 i ! e ol sl SR n LR SRl it ok caas .




Composi te Samplie Ho,
zlncl 3 s

D.H.

No,

P8 1 A
PB 1 B
PB 1 ¢
PB 2 b
PB 3 E
PB 3 £
PB 5 G
PB 5 H
PB 6 i
P8 7 J

COMPOSITE SAMPLES

3205 - 3218
3238 - 3247
3311 - 3313
3205 - 3247
3311 - 3326
3350 - 3369
3370 ~ 3379
3380 - 3394
3421 - 3448
3456 - 3474
3485 - 3485
3510 - 3519

ATTACGHMENT N

Non= i % Total
Cu Suifide Au Ag Mo Sulfide
33%
L%
5%
0.03 005 0.2 Tr, 23%
0.03 2%
0.06 Tr. 0.2 .002 3%
0.07
Tre 0.1 0.002 5%
Tre 0.2 - Frq 7%
Tre 0.2 Tr.
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