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Trip to lMorenci September 29-30, 1950 to attend

A. I. ¥, E, Geological Meeting

Friday Sept. 29th, Papers on general lorenci
geology by Louis Reber, and on leached outcrops at
Morenci by Lewis A, Sméth. Limited discussion. Trip
through pit in afternoon with special attention to
leached cappings. On Saturday, Sept. #0th general
discussion from 8 - § AM, then trip to lMetcalf area
to see breccia areas along highway,

Pit now treating 52,000 tons per day
with additional 75,000 tons perd ay waste stripping.

Pit limits have been widely extended by c¢xploratcry
drilling to north and west., Ore also reported to extend
in considcfable anount into granite area east of Chase
Creek, and north of Hanna ground, Also state that

pit will eventually extend through Humbolt area, but will
be held until last extraction; now leaching in that area/
Considerable oxide ore being found north of main pit

area where stripping now in progress which is beink
specially stockpiled for possible later leaching either
in leaching plant or dump leaching,

As before ldattle attention‘paid to rock
relations in pit area. 8o called granite porphyry
probably intruées fine grainéd rock in lower part of
pit on 4500 bench(present lowest). On 4700 ? bench
fine grained dark rock about in center of pit contains
good chalcocite mineralization, HEsperanza breccia
structure not observed - probably would be e xposed on
higher benches than seen, Copper Mt, fault not clearly

observed, but is possible some 0ld stoped areas may have



been along fault. Oxid-ation in pi; appears now to extend

to greater depth than previously; explained by Reber as
influence of Copper Mt. fault cutting across pit. Many
well mineralized stringers south of aoproxigate Copperlit.
fault area in contract to leaner material seen on
previous visits,

Emphasis on leached outcrops in observations
with detailed chart prepared to show progress of leaching
to produce various types of chalcocite enrichment. No
importance given to structure, Great deal of detail wrk
done on actual minerals in leached materials, and
emph=sis oneamount of enrichmnet possible in relation
to reactive or non-reactive gangue, Sericite non-reactive,
cléy minerals, prctically non-reactive, and fresh orthoclase
said to inhibit any enrichment processes, (?)

Large breccia area opposite letcalf area s l
shows granite (?) with quartz stringers in fragments,
quartzite, possible all sealed with fone quartz porphyry
matrix, Locally some late iorn oxide quartz mineralizat-
ion with some copper oxide mineralization, Mineralization
generally weak, and considerable specularite appears in
western part of mineralized area where cut by arroyo, Also
strong fault zone cutting through breccia near western limit
but was not traced to east, In general, probable increase
in amount of mineralization necessary with depth to make
breccia of possible economic importance in areas seen,

Apparently now converting electric-battery
locomotives to diesel electric types for haulage across

benches, Using 42-T drills, drilling up to 100 ft. day,

something over 60 ft, normal., 50 ft. benches, with holes




drilled to 60 ft.,; use bagged powder and pwo strands

Primacord with charge at bottom of hole; crushed ore for
stemming. All holes near ore sampled, using leached
material as guide, Cutoff and grade not given, About

900 men working in pit, twelve days on then two off,
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GENERAL NOTES

Trip to Morenei Open Pit Wednesday, Oet. 29, 1947,
and conversations with Dr, Louis Reber and Mr.

Louis Smith, geologists, Phelps Dodge Corporation,
at Marenci, Oect, 30th.

4850 Bench.

Near center of pit from north to
south, top of bench shows old stoped area, pro-
bably top slice, which is reported to have reach-
ed maximum area of 400 x 400 feet. This area ap-
pears to be about in loecation of breccia area ob-
served on higher beneh in 1945. At shovel, which
was at north edge of breccia area, there was muech
dark roeck with heavy iron (Magnetite ?) and some
later copper minefal%pation. General eountry rock
in this area is feldspathic porphyry (ealled quartz
monzonite porphyry by Morenei geologists)e. There
is abundant copper oxide mineralization, probably
post-stoping, but there is also abundant good ehalco-
cite mineralization, and this part of the pit is
reported to assay 1.5% copper. Details of strue-
ture could not be closely observed begause of the
old stoping, and muck near sill of bench, However,
this is very likely the downward extension of the
brecciated area seen before. The dark rock was
reported to be a bésic dike rock, but from the type

of mineralization, ete., it could be highly altered

and mineralized limestone included in the brececia

e @




area, The Morenci geologists did not seem de-

finite about the type of roek, although they
stated this rock occured in definite dike-like
form in the pit. Possibly the oeccurences they
mention are not exgetly similar to the material
seen, Toward the south end of the bench the
feldspathie porphyry contains quartzite inclu-
sions as observed on benches above in 19435.
Toward the north end of the bench the rocks>are
entirely quartz porphyry, called granite por-
phyry, whieh is apparently believed to be the
same as coarsely erystalline granite reported
to have been fouhd in the east end of the pit

on the lowest bench,

4950 Bench,

Near the north end of bench "gra=-
nite porphyry" eontains much quartzite in area
which is showing considerable copper oxide minerali-
zation - classed as brochantite and antlerite, with
some malachite and ehrysocolla, and little azurite.
This area is apparently in a rock breecia, and is
possibly a mineralized breccia strueture. Minera=-
lization in this part of the pit is generally oxidized, |
and no detailed observation was possible. However,
it appears not unlikely that there is another breec-
eia struecture in this part of the quartz porphyry.

No similar strueture in the quartz porphyry was
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observed in 1945, Further toward the south in
the feldspathie porphyry, large areas of quartzite
and quartz porphyry are found. These appe&r to
be large inelusions, and are probably close to
the mineralized breccia noted on the 4850 bench,
lying on the west side of this structure. This
bench is also now almost entirely in oxide ma-
terial, but there was a sulphide "eupola" approxi-
mately above the breccia area., Toward the south
end of the bench there is a strong fault strue-
ture, ealled the Cépper Mt. fault, which strikes
northwest and dips #70° to the northeast., In the
footwall of this fault weakly mineralized, oxidized
quartz porphyry is found, and very little ore is
reported below the oxidized zone in this roeck.
On the hanging wall of the fault there-is feldspa;
thie porphyry, and ore is reported to be found in
this rock northeast of the fault zone.

Conversations with the Morenci
geologists indicate a complete negleet of study
of the geologie structures in the pit, or definite
ideas about the intrusive masses, and their mineraliza-
tion, They have, however, done extensive work on the
leached outcrops, and have many specimen suites which
show progress of leaching and resultant oxidifation

produets. They are convinged that the chemical ac-

tivity of gangue minerals, principally feldspars,



may determine possibilities for secondary en-
riechment, A sericite gangue is believed to
be neutral, but aniunaltered feldspar gangue,
sueh as at Ajo, would materially retard, or
possibly prevent, secondary enrichment processes.
Moist climates and abundant iren content might
not be suffiecient to offset this gangue effect.
In the specimen suites observed,
many of which are from narrow veing structures,
emphasis is given to the kind of roek and strue-
ture of the limonite as a determining factor in
the amount of enrichment that ean be expeeted
below, "Fluffy" limonite of a dark maroon to
brownish color is believed best, and is believed
to have originated from oxidation of ?jpy?ite-
chalcocite enriched-mineralization., Dark cel=-
lular boxworks retaining pyrite shapes with
little dark brown to black oxide remaining in
the boxes is believed to derive from thin chalco-
eite coatings on pyrite. Although they do not
believe that color is a good indieator, all of
the oxides in specimens reported to represent
good underlying mineralization are dark brown,
dark maroon to black in color when thoroughly
oxidized. In oxidation of mineralization whieh

contains a relatively high iron to copper ratio,

succession shows development of borgstromite




. 5 »

(1ron sulphate) which migrates outward from mineral
grains, and with further oxidation may develop a
orange coloration. Two classes of jarosite, one
unstable and soluble in water, are reported to de-
velop direetly from pyrite. (This may be another
mineral.) Stable jarosite may also develop from

the high iron minerals, and remain in eavities as
well as stain the surrounding rocks. It should be
noted that all of the suceessions which have been
developed take little account of the structural
conditions in the orebody, execept where the speci-
mens have been colleeted from high grade veins

which have been followed down. It is not known how
many of the specimens of reported complete oxidation
are from actual surface exposures, and how many simply
from apparently completely oxidized portions of the
mineralization. The Morenci geologists appear to
have been largely influeneced by Roland Blanchard in
their belief that ganéue alteration may be a major

factor in secondary enrichment processes.

Currently further exploration by
churn drilling is being carried on north of the pit
in quartz porphyry, and some spotty low grade ore is
being found. The pit is producing about 50,000 tons
per day with a grade of 1.22% copper. The cut off

grade is now 0.4% copper, and some material as low as

0.3% may be taken. Production continued for twelve




day period when the plant is then down for two days.

Silica for smelter flux is now obtained from a cut
in quartzite near the smelter. Churn drill hole

stemming is erushed ore from the econcentrator
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GENERAL BOTE

Trip to Morenei Open Pit Wednesday, Oct, 29, 1947,

and conversations with Dr. Louis Reber and My,
Louils Smith, geologists, Phelps Dodge Garparation.
8t Marenci, Octs 30th,

Near center of pit from north to
nauﬁh. top ot‘bench shows o0ld stoped area, pro-

bably top slice, which is reported to have reach~-

ed meximum area of 400 x 400 feet, This area ap-
pears to be about in location of breccia area ob=
served on higher bench in 1945, 4t shovel, which
wapg at north edge of breccias area, thoravwaa much
dark roek with heavy iron (Magnetite %) and soms
later copper mineralization., General eountry roock

in this earea is feldspathic porphyry (ealled quartz
monzonite porphyry by Morenci geologists)s There

is ebundant copper oxide mineralization, probably
post-stoping, but there is also abundant good chalco~
cite mineralization, end this part of the pit 1is
reported to assay 1,5% coppers Details of struce
ture could nét be eclosely observed because of the

old atcpihg. and muck neer sill of bench, However,
this is very 1ikely the downward extension of the
brecoiated area seen before, The dark rock was
reported to be a basic dike rock, but from the type AL
of minerelizetion, ete., it could be highly altered( .,?ﬂ%ljf;@)

and mineralized limestone inecluded in the breccia




area, The Morenci geologists did not seem de=
finite about the type ;f rook, although they
stated this rock ooccured in definite dike=like
form in the pit, Possibly the ooenreﬁaea they
mention are not exactly similar to the materiel
seen, Toﬁard the south end of the bench the
feldspethio porphyry contains gquartzite ineclu-
sions aa,obsgrvhd on benches above in 1945,
Towsrd $he north end of the bench the rocks are
entirelywqwartz porphyrys eallod granite pore-
phyry,=whiqh‘$s apparently believed to be the
aamO‘as.bqﬁrégly erystalline gwanité\repcrted
to haiaﬁﬁﬁéﬁffound in the east enﬂhof"the pit

on the ;¢wqg§ bench,

950 Benghs,

Near the north end of bench "grae

nite_pprﬁﬁxgi*;ountains much quartzite in area :
whieh ié ihé§1ng Qohsiderable ceppér:dxida minerali~
zation #1&i§§s¢d es brochantite and'antlerito, with'
some ﬁa@aéhito and ohrysocolla, and 1little azurite,
This araé‘iQ apparently in & rook brecois, and is
possibly a»miﬁeralxzed breccia strnbtnra. Hinﬁraf
1ization in this“part'of the pit is generally oxidizead,
and no daﬁeiied ebaervat1on was possible, However,

it appears not unlikely that there is another brec~

cia structure in this pert of the gquartz porphyrye

No similar structure in the quartz porphyry was




observed in 1945, Further toward the south in
the feldspathie porphyry, large ereas of quartzite

and quertz porphyry are found, These éppoar to
be large inclusions, and aro‘probably close to
the mineralized breceis noted on the 4850 bench,
1lying on the west side of this structure., This
bench is also now almost entirely in oxide mae
terial, but thoro‘waa a sulphide "eupola" approxie
mately above the breccis area, Toward the south
end of the bench there is & strong fault struce
ture, called the Copper Mt, fault, which strikes
northwest and dips #70° o the northeasts In the
footwall of this fault weakly minqralizod. oxidized
quartz porphyry is found, &nd very little ore is
reported below the oxidized zone in this rock.
On the henging wall of the fault there is feldspa-
thie porphyry, and ore is reported to be found in
this rock northeaét of the fault zone,
convcrnationa with the Morenci
geolosists indicate & complete neglect of study
of the geologic structures in the pit, or definite

ideas about the intrusive messes, and their mineralizas

tion, They have, however, done extensive work on the
leached outorops, and have mdny specimen suites which
gshow progress of leaching eand resultant oxidiation
products, They are convin@ed that the chemical ace
tivity of gangue minerals, principelly feldspars,
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may determine possibilities for secondary en=
richment, A sericite gangue is helieved to

be neutral, but an unaltered talnspar'ganguog
such as at Ajo, would materislly reterd, or
possibly prevent, secondary enrichment processes,
Moist climates end abundant iron content might
not be sufficient to offset this gangue effect,

‘ In the specimen suites observed,
many of which ere from narrow veing structures,
emphasis is given to the kind of rock and strue-
ture of the limonite as a dotarmining'raotor in
the emount of enrichment that cen be expected
beloﬁ. "Fluffy" limonite of a dark meroon to
brownish color is béliaved best, and is believed
to have originated from oxidation of g;pyrita¥
chalnaeite enriched=mineralization. Derk celes
lular boxworks retaining pyrite shapes with
little dark brown to black oxide remeining in

" the boxes 18 believed to derive from thin ghalcoe

oite coatings on pyrite. Although they do not
believe that color is & good indicator, &ll of
the oxides in specimens reported to represent
good underlying mineralization.ara dark hrawn.
derk maroon to blaek in color when thoroughly
oxidized. In oxidation of mineralization which

containe & relatively high iron to copper ratio,

sudcession shows development of borgstromite
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(iron sulphate) which migrates outward from mineral
graing, &nd with further oxidation may develop a
orange ealoration.: Two classes of jarosite, one
unstable and solubio in water, are reported to de«
velop directly fyom pyrite. (This may be another
minerals,) Stable jarosite may also develop from

the high iron minerels, end remain in cavities as
well es stain the surrounding rocks, It should be
noted that all of the aueoesaions which have been
developed take little mecount of the structural
conditions in the orebody, except where the speoie
mens have been collected from high grede ve ins

which heve been followed down, It is not kndwn how
many of the specimens of reported complete oxidation
are from actual surface exposures, and how meny gimply
from apparently completely oxidized portions of the
mineralization, The Morenei geologists appear to
have been largely influenced by Roland Blanchard in
their belief thet gangue alteration may be & major

factor in secondery enrichment processess

Currently further exploreation by
churn drilling is being carried on morth of the pit
in quartz porphyry, and some spotty low grade ore is
being fbund;‘ The pit is producing about 50,000 tons
per day with & grade of 1,22% copper. The out off

grade is now 0,4% copper, and some meterial as low as

0.3% may be teken. Production continued for twelve




6 -
day period when the plent is then down for two days,

Silice for smelter flux is now obtained from & out

in quartzite near the smelteér, Churn drill hole

gtemming is orushed ore from the concentrator
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