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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

Phelps—Dodge

& Shaft
\
\
\ . .
N
/o
Tract 37 !
\
\
)
ESL-3 ES-20 . &
0 ™ D
ES-10 | | .
ES-5C /
ES-3 . =S
O \ /San ™\
7 AY
. / 1 Juan _.
o ES-2 S—a o ﬁmnomww\
< \
(o) /\,\A « I\\\
(es55y——
\
* \
\
\
\
\
ES-8 \
o \
ES-6 o AN .
. \
O Bohemia Drill Hole Group
.

O SJ Group Drill Holes

U Essex Property

0 P-D Property . ES-p0
0 Kennecott Property
Scale 1:24,000

Figure 2




€S- o Cellated H/{-/‘IZ-

Qo’rmzy °o- !qq.s:.

NoemBer ¢F SehFTd ; 44
4

CoST TE SEFT ' 39572

AVe RoTace Pert SHET 0 48

CeSt T Feol : _’8’.72_
ToTal CofT

&7 411.19






PAGE
/

NS

ﬁ" 2N J—
priL HOLE [ )PLES
' — coukn».'v

PROPERTY DISTRICT STATE COUNTRY

KOLE NO. - . CONTRACTOR COLLAR COORD. COLLAR ELEV.
L - s
- N £

INCLINATION DEPTH STARTED STOPPED

BEARING

SAMPLE | BIT | RECOVERY DRILL RUN ASSAYS
. REMARKS
FEET | % | FROM |

o
il 1 N SR SSUROURIN e 5. .0~ F) B4 -0 Y -7 o




N . U LS T R K .
ol . o 5 e
<. .l WOLE 8( JLES . ’ ' :
o PROPERTY BISTRICT "counh' T STATR
" . ol ¥
5OL = CONTRACTOR OLLAR COORD. “JCOLLAR ELEV.
LPOLE WO —o ONTRACTO L 0 LLAR EL ek
3 : N_ 'E g ?}:
‘Tocaming INCLINATION DEPTH STARTED ©  STOPPED. "~ § +
ANE IT | RECOVERY DRILL RUN ASSAYS IR AL
SAMPLE | BIT | REC LL . P iy @2
FROM [ g
—— _....,,_;

éco

1“\

cere -;' £




DRILL nou:( WPLES ( il i
= [PRoPERT Y DISTRICT COUNTY STATE COUNTRY
HOLE NO CONTRACTOR COLLAR COORD COLLAR ELEV.
= 5 - /0 N €
BEARING INCLINATION DEPTH STARTED STOPPED
SAMPLE | BIT | RECOVERY ORILL RUN | ASSAYS
NuMBER |size [FEET | % | from | 10 1" o ] | [ [ 1 i
LB237 | x| S | oo | rqadt | (999 | 2> | o9
_P2490 ¢ | fo | f2S0 | acsSy 3
L5297 & froe | 2009 | 209 .05
S2492. o 27958 24853 “ o7
5293 v | 2195 | 2200 | 17
L8299 . ] v | 2299 | gas4 g 43
52495 . "o “ 2296 2301 “ c¥
S24G | e e 2350 2359 [ | 07
L5297 | | | 7398 | a3 | | /8
B2 e | Y | eS| L
..5247. | o« | o« | 2400 | ases | o9 )
s2c¢ voofon | 255/ | asse| o 05
525/ . (B Qéc 2 2607 " { /e
s252 g fo | dey o | aessT| - 0¥
5253 s |ree | 27c0 | 2765 | . I 07
Lo Sd S " 2758/ Q756 | » | o7
52557 g | Eo | 2523 | 288 | | 2
s25% o || 2k | assy ' 0§
$257 4 | Eo | 2896 | 2907 | « | 49
S25& e 2947 | 2959 | | 02, ;
%289 Ao | 2999 2999 | or
760 5. | 3050 3055 | - .02-
S26/ LA 1. 308 | zr70 | | 03
Cl62 q 350 3/ 8585 | » o7
§262 5 3202 | 3267 | * 18
g 4 | 325/ | 325¢ | - 03
5265 e L3298 | 3303 | « | 63
5266 4 3345 | 3350 | * o2
sr2 67 5 | 3395 3400 ” .ot
52 €6 S .. 3950 | 3455 .« o/
5344 9y 3523 | 3533 45 |
5355 7 70| 3533 3s90 | o |
535¢ /0 ~ 3540 | 3SSo | so
S/t ) ‘;’ ?3’;7 Feod 7 .03 -
-5 /5 S B3| FesnB .«).2!
Svre & 1 3¢ 957 B700 LI -0 R I S (R R R
Y577 9 375> | 35S oS
S/ B o Ffo o P80 =Y
il 4 y 3 FE+3 | 3050 | T 2.0/
| l
|
' )
1 | o i ‘
i : ! : ! !
! U TR B
N K| L |




O

O

Sample No., ES-10 1997
Texture: HMostly fine-grained, porphyritic.

Mineralogy

Plagioclase
Quartz
Biotite
Chlorite
Sericite
Pyrite
Magnetite
Hematite

Plagioclase occurs as phenocrysts up to 2mm across., It
is mostly fairly fresh with only minor sericitic alteration.
The groundmass is all crystalline and consists mostly of pla-
gloclase and quartz with fine grained biotite present in variable
amounts. Biotite is aparse in some areas but is present through-
out the section, It forms clusters in a few areas. Some sericite
i1s present in the groundmass. The section did not stain; appax
rently no orthoclase is present., Pyrite is fairly abundant and
is associated with fairly coarse grained chlorite. Much of the
magnetite is oxidized to hematite. Sericite appears to be more
abundsnt adjacent to iron-oxide stained fractures. (See hand
sample.)
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Sample No, ES-10 2150
Texture: Fine grained porphyritic

Mineralogy

Plagioclase
Chlorite
Quartz
Biotite
Sericite
Sphene
Pyrite
Hematite
Epidote

The thin section is somewhét heterogeneous., Irregular
rlagioclase crystals have a maximum size of 2mm, but are mostly
less than this. In the part of the thin section containing
biotite they are relatively fresh with minor epidote and seri-
cite replacement. In other areas they are very cloudy and
show somé sericite, chlorite and possibly some clay mineral re-
placement., Chlorite is fairly abundant in areas not containing
biotite as ,v1mm irregular masses, Very fine grained is abun-
dant in the groundmass of about 1/3 of the thin section but is
absent in other areas. A thin O zone of sericite about 2mm wide
is present at the edge of the thin section and some orthoclase
may be present in the hand specimen adjacent to the sericite
zone (orthoclase vein?). The contact between the biotite rock
and the rock without biotite is sharp and appears to be a con-
tact rather than alteration zoning. Quartz is mostly in small
veinlets that cut both the biotite rock and the areas where
bioctite is absent.

72,). Secl;ﬂ




Sample No, ES-10 3155
Texture: lMostly fine grained porphyritic,

Mineralogy

Plagioclase
Epidote
Quartz
Chlorite
Calcite
Magnetite
Pyrite

Plagioclase occurs both as phenocrysts and in the ground-
mass, Some of the phenocrysts are almost completely replaced
by masses of epidote, Alteration to chlorite and calcite are
present in some areas, Phenocrysts make up less than 3 of the
rock, Epidote occurs as alteration product of plagioclase and
as large clusters whose origins are not clear. Quartz is pre-
sent in the groundmass and in small veinlets with pyrite. Chlor-
ite is not at all abundant but some is present., Pyrite and mag-
netite are disseminated throughout the rock and in small veinlets,
The groundmass is variable in texture. In some areas it is com-
posed of granular quartz and plagioclase and in others appears
to be almost all fine grained laths of plagioclase., Apparently
no orthoclase is present,
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Sample No., ES-10-1900-1910
Hand samplé: Rotary cuttings, several small fragments 1-5mm in size.

The fragments appear similar but textures are slightly different. All
contain plagioclase crystals in a finer grained groundmass. The ground-
mass contains quartz and possibly orthoclase in most fragments. Fine
grained biotite is present in all fragments. One fragment appears to
contain more plagioclase and biotite than the others. This one is most
probably andesite while the others may be more felsic rocks such as
latites of maybe quartz latites.
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Sample No. ES-10-2055

Hand Sample: Dark grey, fine grained rock. Some small feldspar phenocryst:
Several veinlets with pyrite. Rock is bleached adjacent to veinlets.

Thin section texture: Porphyritic, fine grained groundmass.
Mineral

plagioclasé

biotite

wgericite

apatite

chlorite

magnetite

pyrite

hematite or limonite
quartz

glass (?)

Plagioclase phenocrysts are similar to those in other rocks of this group.
Most are altered, sericite and fine grained biotite being the most abundant
alteration products. Some crystals are very cloudy and clay minerals may
be present. A few smaller quartz phenocrysts are present. Fine grained
brown biotite is scattered throughout the groundmass and occurs in larger
clusters that apparently represent replaced mafic minerals. Some of the
shapes are suggestive of hornblende but most clusters are irregular in
outline. lMuch of the groundmass is very fine grained and some glass may
be present. Chlérite is present as irregular patches, but is not very
abundant (£5%).

Several veinlets cut the thin section. These contain small amounts of
quartz and chlorite. Fairly coarse sericite is abundant in the veinlets
and finer grained sericite is very abundant adjacent to the veinlets
causing the lighter color in the core., The center of larger veinlets is
mostly pyrite. A thin shell of red iron oxide coats the pyrite. Along
with the pyrite is a pale brown material with very low birefringence... . >
Under high power this seems to be an extremely fine prained material. It
is also coated with red iron oxide and looks milky white in reflected
light. It may be some form of amorphous or cryptocrystalline silica with
iron oxide staining causing the brownish cclor.

Rock name: Andesite.



Sample No. HS-10-2468

Hand Sample: Medium grey, mostly fine grained porphyritic. Pyrite along
frfractures and disseminated. Much of the disseminated pyrite is in the
center of light colored phenocrysts (plagioclase).

Thinssection texture: Porphyritic, mostly fine grained.
Mineral

plagioclase
quartze

biotite
orthoclase
chlorite
carbonate

pyrite

sericite

clay minerals (?)

Plagioclase phenocrysts are irregular in shape and show weak to moderate
alteration to sericite, biotite and possibly clay minerals. Irregular
patches of orthoclase occur inside some plagioclase crystals. Irregularly
shaped quartz phenocrysts are fairly abundant (8-10%). The larger ones
are rounded and embayed. Very fine grained biotite is present in most
areas of the groundmass and a few coarser grained patches are present.
Mucly of the groundmass is exbtremely fine grained and some glass may be
present. One small carbonate veinlet cuts the rock. A larger quatz

vein cuts the thin section. Some coarse grained sericite is with the
quartz and finer grained sericite is abundant on either side of the quartz.
A very small amount of carbonate is also present.

Rock name: Probably andesite although quartz is more abundant than in
most of the other samples. Phenocrysts appear to be broken. Maybe a
pyroclastic rock (7).
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Sample No. ES-10-2528

Hand sample: Light gray porphyritic rock., White plagioclase phenocrysts.
Fine grained disseminated pyrite.

Thin section texture: Porphyritic, fine grained groundmass.,

Mineral Bst. %
plagioclase 55-40
orthoclase 30=35
quartz 10-15
sericite 5-10
chlorite ~NJ 5
leucoxene tr
pyrite 1-2
magnetite tr
hematite tr
apatite tr

Plagioclase occurs as subhedral phenocrysts up to 4mm in length., All
crystals show moderate to strong sericitic alteration. Quartz occurs
as small, sparse rounded and embayed phenocrysts and in the groundmass.
Chlorite is present as fairly large masssthat appears to be replacements
of biotite. Leucoxene is usually present in these areas. Orthoclase
is abundant in the groundmass where it is fine grained. It is even more
abundant on either side of a fracture which cuts the thin section. This
appears to be, at least in part, secondary. A plagioclase phenocryst
is broken and the fracture filled with orthoclase.

plagiocles =

Some farily coarse grained sericite is alsopresent along the fracture.
Throughout the thin section are several patches 2-4mm across that contain
sericite and quartz with no orthoclase. Several plagioclase phenocrysts
are cut by fractures smaller than the one mentioned above with strong
sericitic alteration developed in the plagioclase along these fractures.

Rock name: Porphyritic quartz latite if most of the orthoclase is primary,
which it appears to be. Some orthoclase along the fracture is secondary.
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Sample No. ES-10-2567

Hand sample: Light gray porphyritic, white or pink feldspar phenocrysts.
Small veinlets are present.

Thin section texture: Porphyritic, fine grained groundmass.

Mineral

plagioclase
orthoclase
quartz

sericite
chlorite

apatite

pyrite

hematite
leucoxene

clay minerals 77

Plagioclase, quartz and chlorite occur as phenocrysts. The plagioclase
shows varying amounts of alteration from slight sericitization to com-
pletelreplacement by sgericite. Quartz phenocrysts are rounded and embayed.
Chlorite usually occurs as elongated masses with fine grained leucoxene
and probably represents replaced biotite. The groundmass, which makes up
about one-half of the rock, is about 75% orthoclase. Some fine grained
quartz also occurs in the groundmass. Fine grained sericite is sparsely
scattered throughout the groundmass. Coarser grained sericite intergrown
with fine grained quartz is abundant in large irregularly shaped patcies
throughout the rock and along a small veinlet. Plagioclase phenocrysis
are more intensely altered in these areas and where cut by the veinlet.

A small amount of orthoclase somewhat coarser grained than most of the
groundmass orthoclase occurs with the quartz sericite patches. Pyrite is
disseminated throughout the rock but is common in the sericite-quartz
patches. Some clay minerals may be pregent but were not positively identi-
fied in thin section or by X-ray. Sericite makes up 26-285 %of the rock.

Rock name: This is the same rock as ES-10-2528 which was called quartz

latite. It may be closer to rhyolite as orthoclase and plagioclase are
present in roughly similar amounts.



Sample NO., ES-10-2950

Hand sample: Dark grey, mostly fine grained porphyritié rock., Pyrite
along fractures.

Thin section texture: Porphyritic, fine grained groundmass.
Mineral

plagioclase
biotite
guartz
apatite
chlorite
carbonate
epidote
magnetite
pyrite

Plagioclase phenocrysts are up to 2mm in length. Most are cloudy, some
contain patches of fine grained biotite and very small amounts of epi-
dote are present in a few plagioclase sites. Fine grained biotite is
present throughout the groundmass. A few patches of slightly coarser
grained biotite are present. A small amount of chlorite occurs as
small patches. Fine grained quartz makes up less than 5% of the rock.
A small veinlet carries sulfides with small amounts of carbonate,
quartz and chlorite.

Rock name: Andesite.



Sample No. ES-10-3417

Hand Sample: Medium grey, mostly fine grained rock with cavities e iclos
(vesicles?) of various sizes. Some of these are lined with a white
material some of which appears to be carbonate (weak acid reaction).

Green masses (epidote?) up to¢ 2mm across are fairly abundant. Sulfides
in veinlets.

Thin section texture: Fine grained rock with some phenocrysts. Some
suggestion of flow orientation of plagioclase microlites.

Mineral

plagioclase
~biotite
epidote
hornblende
magnetite
pyrite
carbonate
quartz
orthoclase

Plagioclase occurs as liths ranging in size from O.lmm to lmm. Most grains
are cloudy, biotite occurs in some plagioclase sites. Some larger pheno-
crysts have irregular patches of orthoclase. Anhedral hornblende pheno-
crysts make up about 5% of the rock. Some of these are slightly altered

to epidote and several fairly large patches of epidote are present in the
thin section. Fine grained biotite is distributed thiroughout the ground-
mass. oSeveral small veinlets are present. These contain sulfides, ortho-
clase and smaller amounts of carbonate and quartz.-

Roek name: Andesite..



Sample No., ES-20-3807

Hand sample: Dark gray dense fine grained rock. Sulfides along fractures.

Thin section texture: Porphyritic, fine grained groundmass with zbundant
plagioclase laths.

Mineralogy

Plagioclase
hornblende
biotite
magnetite
sericite
rquartz
anhydrite (?)

Plagioclase is the most abundant mineral ranging in size from small micro-
lites to small phenocrysts lmm in length., Most plagioclase is unaltered
but some grains are altered to sericite and occasionally patches of biotite
occur in plagioclase sites. Plagioclase makes up about 60% of the rock.
Hornblende occurs as small (admm) phenocrysts and as more irregular grains
in the groundmass. It is very fresh in appearance and makes up 10% or less
of the rock. Biotite is very abundant in the groundmass (V30% of rock).

It is greenish brown and fine grained. Biotite alsoc occurs with quartz in
a small veinlet and this veinlet biotite is slightly coarser grained than
most of the groundmass biotite. Quartz was recognized only in the veinlet.
A small amount of what appears to be anhydrite also occurs in the veinlet.
Fine %rained magnetite is very abundant in the groundmass of the rock

(3-5%

Rock name: Andesite.



o .. o

Sample No., ES-10-3814

Hand sample: Medium gray mostly fine grained rock. Some lighter colored
areas are present. Pyrite veinlets are present and the rock is bleached
adjacent to these veinlets. Carbonate occurs along some fractures.

Some lithic fragments up to lem in diameter are in the sample.

Thin section texture: DMostly fine grained porphyritic. Phenocrysts are
irregular in shape and appear to be broken. Rock is probably pyroclastic
or an agglomerate,

Mineral

plagioclase
quartz
orthoclase
biotite (.
chlorite
glass
carbonate
pyrite
magnetite

This rock consists mostly of irregular, broken plagioclase crystals set in
a groundmass of glass. A few (45% &f rock) quartz phenocrysts are present.
Orthoclase phenocrysts are more abundant than quartz but are in part re-
placement. Plagioclase phenocrysts are very fresh appearing. ©Some fine
grained biotite is present in the groundmass. A few irregular patches of
chlorite are present. One fairly larse veinlet cuts the thin section. It
has a calcite center with orthoclase at the margins. Two smaller veinlets
are almost all orthoclase.

orfhroc las=

Rock name: The rock is very heterogeneous fractured oiilismm -nd veined.
It is probably close to andesite in composition. The broken plagioclase
crystals suggest a possible pyroclastie origin. Secondary orthoclase
is fairly abundant in veinlets.
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Sample No. ESf20-4956

Hand Sample: Dark gray, mostly fine grained somewhat heterogeneous rock.
Several irregular light colored patches are present. The rock is
fractured and cut by light colored veinlets. Fine grained chalcopyrite
and bornite are present in some areas.

Thin section texture: Porphyritic, Two slightly different textures are
present in the thin section,. Inrone-area there is z well defined break
in grain size between larger plagioclase crystals and groundmass. In’
the other area plagioclase is slightly more abundant and ranges in size

from microlites to larger crystals. Groundmass biotite is slightly
coarser grained in the former area,

Mineral

plagioclase
biotite
quartz
magnetite
carbonate
orthoclase
chlorite

Plagioclase is variable in grain size. Maximum size is about 2mm. Most
crystals are cloudy and some fine grained biotite occurs in plagioclase
sites. A few quartz phenocrysts are present and apparently some quartz

is in the groundmass in the areas where plagioclase is less abundant.
Biotite is abundant throughout the thin section but is coarser grained in
the areas where plagioclase is less abundant, 1-2% magnetite is present.

A few small irregular patches of carbonate are present. A veinlet cutting
the thinsection is composed mostly of quartz and orthoclase with a small
amount of carbonate. Chlorite occurs along the margins of the veinlet in
some areas. :

Rock name: Probably andesite. Impossible to say just how much quartz is
present in the groundmass.
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