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INTRODUCTION 

The War Eagle-Gladiator project area is l ocated 

twenty-four (24) miles southeast of Prescott, Arizona in 

the sou t hern Bradshaw Mountains (Figure 1). The inactive 

War Eagle and Gladiator mine workings are 1.3 and 1 .. 9 

miles, respectively, north of the Crown King townsite at 

about 7000 feet elevation. 

In t.heir heyday, 

produced high-grade 

the War Eagle and Gladiator 

gold and silver ore from 

mines 

semi _. 

conformable veins. Total production is estimated at 

50,000 t ons averaging 0.44 oz/ton Au, 3 oz/ton Ag, 

0.35% Cu, 4.5% Ph and 15.0% Zn. 

Noranda optioned the War Eagle-Gladiator property in 

early 1981 as a result of work performed during the 1980 

Gold Dist.ricts reconnaissance program. To better eval­

ua t e the proper t. y, a de t ail ed rna pp i n g an d sa mp lin g pr 0 -

gram was undertaken between March and September, 19 81 by 

T. Connelly and the writer. A total of eight man-months 

were spent mapping from a base at Crown King. One 

hundred ninety-f i ve rock chip samples were collected on 

the property and adjacent areas. A soil sample grid over 

the War Eagle- Gladiator iron formation yielded 230 sam­

ples on 25 and 50 foot spacings. Five diamond drill 

holes totalling 1844 feet were drilled by Connor's 
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Drilling Inc. Expenditures through November 30, 1981 to­

talled $176,233.71. Rock chip, soil sample, underground 

and claim maps are on file in the Tucson office. 

7 

(' 

• 

Drilling Inc . Expenditures through November 30, 1981 to­

talled $176,233.71. Rock chip, soil sample, underground 

and claim maps are on file in the Tucson office . 

7 



' ______ w ______ ' __________ ~~------------------------.----~ 

~~ 
o ? 
~ --;;-

- (0 ~ tI' 

'0 
~ _ l-Mayer 

~_J 

Brady Bu tte 
granodiorite 
I. 77 b.y. 

I 
/ 

/ 
/ 

Ttl} 
/ 

(\ 

/ 
I 

. ' " " Blue B-"II~ 
(massive ' sv/f/de) 

. 1 
.J 

,;j ' 

. " .·Iron .Ki n'g' " ~ 
Volcani,cs 

• • ~f • ~J.' ~" 

,; .... . 

. ::' , De .Soto . 
~:~(massire siJi;id6)~ ' 

I' \ . ,. 
,' t . ' 

' . ," 

Crazy Basin 
Quartz Monzonite 
1.72 b.y. 

Spud Mountain 
Volcanics 

FiGURE I. Location Mop and Regional Geologic Map 

of the Mayer - Crown King and Block Canyon 

Schist Belts. 

8 J'k • 

"'// 
f>J' 

.,~ ./', 
/~ 

\ 

, ;. , Tertiary 
:~! :':Volc~mics 
' <1;;'" 

5km 
.---~~ 

,----.-.--.---.-----.~~-------- ----------------------------------,------,--------~ 

r-----------------.-----------------~----------------------\~ 
0-", ? , 
-" ~ .. (9 

~ '" 
CO 

';;So l,.!'f0yer 

~_J 

Brody Butte 
granodiorite 
I. 77 b,y, 

I 
/ 

f l-
I I " 

(\ 

/ 
I 

Texas / 
Gulch Fm, 

f\ 

/ 

, " Blue B.l'''~ 
(massive sulfide) 

" " 

, I 

'" lronKin'g " 
Volcanics 
' n I,}f .. 

, , 
J !,) ';. . , ' 

, , ' .. : '" , .~~; .... 
f " , 

:" , DeSoto ' 
,<,(mossiye siJifide)~ ' 

. 
, ; 

" 

. ~.; 

,Ii',':, 

Crazy Basin 
Quartz Monzonite 
I. 72 b,y, 

Spud Mountain 
Volcanics 

/ 
/ 0 

FIGURE I, Location Map and Regional Geologic Map 

of the Mayer - Crown King and Block Canyon 

Schist Belts. 

2,5 

f ., 



STRATIGRAPHY 

General Statement ----_ .. _------
Volcano-se'dimentary rocks in the map area consist of 

a thick sequence of intermediate flows and pyroclastic 

rocks interbedded with lesser amounts of felsic pyroclas-

tics, epic las tics and ir on forma tion. Thes e rocks ar e 

intruded and bound by Precambrian and Laramide-age gran-

itic bodies .. 

Rocks throughout. the map area have been metamor-

phosed to regional amphibolite grade. Preservation of 

volcanic features is excellenta Pillowed andesite flows 

with interstitial hyaloc1astic breccias and chilled sel-

vages are locally preserved. Collapsed pumice fragments 

in fels ic tuffs and clasts up to block size in fels ie 

tuff-breccias are also recognizable. 

Nearly all of the s~ratigraphic sequence exposed in 

the map ar ea is par t of the Iron King Volcan ics of the 

Big Bug Group, Yavapai Series (Anderson, et al., 1971). 

The Iron King Volcanics include andesites, rhyolites, 

sediments and iron formation. However, the formation is 

dominated by andesites in the map area and is referred to 

in this report as the andes i te complex. The andes i te 

complex is underlain by a thin ribbon of pelites be-

longing to the uppermost Spud Mountain Volcanics, also of 
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the Big Bug Group. Overlying the Iron King Volcanics and 

Yavapai Series with major unconformity is the Texas Gulch 

Formation. Both Anderson and Creasey (1958) and 

Blacet (1968) suggest tha t the Iron King Volcanics and 

adjacent rocks are west facing in the area of interest. 

Our field mapping confirmed westward stratigraphic 

facing. 

Spud Moun~ain Volcanics 

Pelites (SMP): Pelitic siltites and shales exposed east 

of the andes i te complex are the oldest exposed rocks in 

the map area. Lithologically, this unit consis t s of 

magnetite-bearing siltites, chloritic mudstone, minor 

shales, magnetite-bearing chert and rare mafic flows. 

The fine-grained clastic rocks are well foliated and are 

composed chiefly of quartz-muscovi te-albi te-bioti te and 

magnetite. Overlying the pelites with major unconformity 

is the Iron King Volcanics. 

Iron King Volcanics 

Andesite Tuff (ATF): This unit comprises about 60% of 

the andes i te complex. In mos tins tances, the andes i te 

tuffs can be distinguished from andesite flows by thei r 

well-foliated, fine-grained texture in contrast to the 

medium to coarse grained, sub-ophitic texture of the 

flows. Where flows are fine-grained, massive outcrop 
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morphology and poorly developed foliation distinguis h 

them from the poorly exposed, well-foliated tuffs. 

The tuffs are usually dark green and compos ed of 

tremolite-actinolite, hornblende and plagioclase. Acces ··· 

sory minerals include quartz, epidote, calcite, musco-

vi te, bioti te and rare cummingtoni te. Quar t z, plag io-

clase and subordinate epidote, calcite and muscovite make 

up a very fine-grained matrix. 

An important subunit, AMS, includes reworked tuffa-

ceous mater ial mixed wi th quartz-eye rhyoli te tuffs and 

hematitic cherts. The AMS unit in the western portion of 

the map area appears to grade northward into felsic 

tuffs . Cherty rhyolite tuffs with thin bands of specular 

hematite are common in the west-central map area. 

Andes i te l"lows <"APL, AFL): Andesite and rare basalt 

flows with small quantities of interbedded tuffs and epi-

clastics are found throughout the andesite complex. In 

general, the flows form isolated lens-like masses in a 

sea of and esite tuffs and fragmentals. The most signifi-

can t flow complexes are exposed eas t of the War Eagle 

prospect and at the north edge of the map area. Flows 

become thinner, of smaller lateral extent, and more spor-

adically distributed northward. Massive flows are desig-

10 

~~_ ' ." """"'': ''· '' ' '' •• I''I "'1i"' .. I-~"""'J_;..rJ ,I.k6r~""'\"''''''''''~'''~~£_" ,-------.. --~------.-.---... - •• . ---- ... ' --'~ -" --'- " '---" .- . - - • •. ~.- .- .~ • • _._ .. _ ... -..... 

morphology and poorly developed foliation distinguis h 

them from the poorly exposed, well-foliated tuffs. 

The tuffs are usually dark green and compos e d of 

tremolite-actinolite, hornblende and plagioclase. Acces -

sory miner als include quartz, epidote, calc i te, musco-

vite, biotite and rare curruningtonite. Quartz, plagio-

clase and subordinate epidote, calcite and muscovite make 

up a very fine-grained matrix. 

An important subunit, AMS, includes reworked tuffa-

ceous mater ial mixed wi th quartz-eye rhyoli te tuffs and 

hematitic cherts. The AMS unit in the western portion of 

the map area appears to grade northward into felsic 

tuffs . Cherty rhyolite tuffs with thin bands of specular 

hematite are common in t.he west-central map area. 

Andes i te Flows (APL, AFL): Andesite and rare basalt 

flows with small quantities of interbedded tuffs and epi-

clastics are found throughout the andesite complex. In 

general, the flows form isolated lens-like masses in a 

sea of andesite tuffs and fragmentals. The most signifi-

can t flow complexes are exposed east of the War Eagle 

prospect and at the north edge of the map area. Flows 

become thinner, of smaller lateral extent, and more spor-

adically distributed northward. Massive flows are desig-

~h 
, 

10 

._ . . _~.,~ .. •. • __ "",,,,,,_. ___ "J."''''Jn _______ '' _________ _ _ ·_··· __ · ~_·--.- .. . - -- .- --- - ... ---.•. __ .... _._.- _. -'-" 



• 

nated AFL and pillowed flows are designated as APL on the 

geologic map (Plate 1). 

The typical mineral assemblage is hornblende and 

andesine plagioclase, with quartz being the most common 

accessory mineral. 

Basalt flows make up only a s mall percentage of the 

observed lava flows. The basalt lavas were distinguished 

from andesite flows by relict ophitic textures and the 

mineral as semblage plagioclase, hornblende, and tremo­

lite. In addition, the mafic flows are generally fine­

grained and olive green in color. 

Compos i tionally Banded Andes i te .-RYroclastic Uni t (APY): 

This heterogeneous unit is a major rock type in the 

southern map area. The rock consists of abundant tremo­

liter up to 10% calcite, minor epidote and thin white 

bands of extremely fine-grained plagioclase and quartz. 

Petr ologically, this banded unit is typically a lapilli­

tuff. However, significant quantities of fine-grained 

tuff are interbedded locally with the coarser frag­

mentalso The banded pyroclastics grade into fine­

grained, well-foliated, andesite tuffs to the north. 

Felsic Volcanic Unit (RTF): Fine-grained felsic tuff, 

rhyolite lapilli tuff, felsic tuff-breccia and quartz eye 

tuff occur as thin, discontinuous lenses within the an-
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des i te complex. These small lenses crop out near the 

northern t.erminous of Gladiator ridge, and increase in 

frequency, thickness and clast size northward (Plate 1). 

The felsic pyroclastics can be found interbedded with 

both andesite tuffs and iron formations. These rocks are 

considered time correlative with felsic rocks associated 

with the DeSoto massive sulfide prospect. 

The felsic tuffs are well foliated to massive and 

white or pink in color. Quartz is by far the most abun-

dant mineral with lesser amounts of muscovite. Biotite 

and pyrite are the most common accessory minerals. 

Banded Iron Formation 

General statement: Al though some Ii tholog ies mapped 

as iron forma tion do not contain suff ic ient iron con-

tent to qualify, they are included under this heading for 

purposes of field work. Banded cherts lacking iron-

oxides, but which are conformable wi th iron formation 

stratigraphy, are included in this category. Although 

rocks described as carbonate facies contain less than 15% 

total iron they are interbedded with, and considered part 

of, the iron formation. Individual units vary in thick-

ness from 1-2 millimeters to several feet and extend lat-

erally from about six inches to hundreds of feet. 
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Oxide facies: O}j~ide facies iron formation (OIF) is 

composed of purple, hematitic banded chert. Recrystal­

lized quartz and hematite are the principle constituents. 

Magneti te and thin layers or lamin.ae of carbonates are 

locally present. No primary sulfides were observed" 

Carbonate facies (ClF): In order of decreasing abun­

dance, calcite, quartz, biotite, ankerite and siderite 

are the chief constituents of the carbonate facies rocks. 

Carbonate content ranges from 20%-60% and pyrite­

p y r rho tit e 1 am ina t ion s are in f r eq ue n t . Typ i calI y , the s e 

rocks are medium-grained and thinly bedded. Chert and 

andesi te tuff uni ts containing more than 20% carbonate 

are included in this unit. 

Sulfide facies (SlF): Sulfide iron formation is vol­

umetrically the most abundant facies type. On Gladiator 

ridge it grades northward into carbonate facies and 

southward into oxide facies with progressively more 

clastic dilution. 

Sulfide facies rocks form a complex stratigraphic 

assemblage of chemicl and clas tic sedimen ts • The major 

lithologies are thinly bedded to laminated carbonaceous, 

pyritic mudstone interbedded with garnetiferous, 

chlorite-rich mudstone, chert, and infrequent carbonate 

lamellae. Chert occurs as thin beds larely exceeding 
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one em in thickness. Soft sediment deformation textures 

are common at outcrop and hand specimen Bcale. 

Northeast of hill 6876, thin lenses of felsic tuff 

· are rarely interbedded with sulfidic iron formation. 

Small pods of anthopyllite-bearing amphibolite are found 

in the northeast portion of the map area. Anthophyllite 

+ quartz + garnet + pyrite is the characteristic assem -

blage. Pyrite makes up 5-10% of these very dense, 

coarse-grained, rocks. 

Calcareous cherts: Cherts containing between 5-10% 

carbonate are included under the heading CCT. The cal-~ 

careous cherts are whi te, wi th thin interbedded orange-' 

brown, oxidi. zed carbonate layers. Magneti te is common 

and sulfides are rare. Both quartz and carbonate a r e re-

crystallized, and relict bedding is well-preserved. 

Texas Gulch Formation 

Felsic pyroclastics, siltites and quartz-muscovite 

schists of the Texas Gulch Formation unconformably 

overlie the andesite complex. Siliceous siltites (TGS) 

occur at the base of the Texas Gulch Formation and pinch 

out toward the center of the map. Fine-grained rhyolite 

tuff, lapilli tuff and arkosic sands are designated TGV. 

The pelitic unit (TGP) is a distinctive ' silver-gray 

quartz-muscovite schist. Relict bedding is locally pre-
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served and outcrop scale folds and crenulation . cleavage 

are frequently exposed. 

Intrusive Rocks 

Gabbro (g~): These ma s sive, dark-green, rocks are recog­

ni:z ed by their relict gabbroic texture and a circular 

or elliptical outcrop pattern (Plate 1). Hornblende and 

plagioclase are the primary minerals. These intrusive 

bodies are considered synvolcanic and may represent 

feeders for the overlying lava flows. 

Cr~ Basin Quartz-Monzonite (CBqm): The Precambrian 

Crazy Basin quartz-monzonite is exposed in the east and 

southeast portion of the map area. The pluton intrudes 

the Spud Mountain pelites and has been descr i bed by 

Anderson and Blacet (1972) as coarse-grained wi th con­

spicuous pink microcline crystals, white plagioclase 

la t hs 1 and quartz; biotite is the chief accessory min­

eral . 

In hand sample, the intrusive lithologies are char­

acteristically non-foliated and very massive. An unpub­

lished age date of 1.72 b.y. is suggested by Leon Silver 

of the California Institute of Technology. The zircon 

age date and massive character of the intrusive body im­

plies a post-kinematic emplacement history. 
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Crown Kins..... Granodiorite (C~: The Crown King !;tock is 

a Laramide intrusive body exposed in the southern por tion 

of the map area (Plate 1). In hand sample, the rock is a 

medium-grained, hypidiomorphic-granular, granodior ite. 

Essential minerals are plagioclase, orthoclase and quartz 

with biotite, hornblende and sphene as the principal ac-

cess ory minerals. Al though the in trus ion has not been 

radiome trically dated, petrographically similar intrusi ve 

rocks, exposed at Walker and along Big Bug Creek in the 

Mount Union quadrangle, yield K/Ar ages of 64 m.y. and 

70 m.y., r.espectively. 

La t i te Po£p.hyry ( LP) : Numerous lati te dikes of Lara-

mide(?) age intrude the Precambrian stratified rocks. 

The dikes are oriented sub-parallel to the regional west-

• dipping foliation and preferentially intrude the carbona-

ceous mudstone in the War Eagle and Gladiator iron forma-

tions. Underground mapping suggests the latit,e dikes 

were important in preparing the country rock for the de-

position of quartz-calcite-pyrite veins. In hand 

specimen, the latite dikes are porphyritic, with plagio-

clase, hornblende, K-feldspar, and magneti te set in an 

aphanitic groundmass. The latite dikes are locally 

calcite-bearing where they intrude calcareous mafic 

tuffs . 
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S'l'RUCTURE 

Previous Studies 

In spi te of- three studies conducted by others on 

Precambrian rocks in the Bradshaw Mountains, the various 

workers are in disagreement with regard to fold geometry 

and stratigraphic sequence. A review of these studies 

shows that three structural interpretations · have been 

proposed for the Proterozoic meta volcano-sedimentary 

sequence exposed between Crown King and Mayer. 

Studies conducted by the U.S.G.S. <Anderson and 

Creasy, 1958; Blacet, 1968; Anderson, et al., 1971) have 

delineated a subhorizontal, overturned syncline, cored by 

Iron King Volcanics. Blacet (1968) ascribes the ubiqui-

tous steeply plunging mineral streak lineation to meta-

morphic recrystallization parallel to the nan kinematic 

axis. In contrast, Dewitt (1976, 1979) subdivides the 

Iron King Volcanics and in doing so defines a steeply SW 

plunging, overturned, south closing anticline. This an--

ticline occupies roughly t.he same pos i tion as Blacet' s 

(1968) syncline. As a consequence, DeWitt inverts the 

U.S .. G.S. stratigraphy. However, DeWitt's fold geometry 

depends heavily on correlating isolated, discontinuous 

cherty iron formations within the Iron King Volcanics. 

This method of reconstruction, along with some lithologic 
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contacts, is somewhat arbitrary. Supporting evidence for 

a steeply plunging fold geometry is the subparallel 

mineral-streak lineation, which DeWitt concludes is par-

allel to the "B" kinematic axis. A comparison of 

U.S.G.S. and DeWitt fold geometry is shown in Figure 2. 

O~Hara (1980) describes near vertically plunging, 

overturned, isoclinal folds within the Texas Gulch Forma-

tic>n and the Spud Mountain peli tes. Texas Gulch rocks 

core a syncline, and the pelites core an anticline. Un­

fortunately, 0' Hara does not pursue the consequences of 

his steeply-plunging fold geometry within the Iron King 

Volcanics. 0' Hara' s stratigraphy is in broad agreement 

with that of U.S.G.S. investigtions. 

Interpretation 

Our mapping demons tra ted tha t bedding, wi th few eXM- (~~.' 

ceptions, is ~ubparallel to foliation. Foliation 

throughout the map area str ikes monotonously NNE, and 

dips steeply westward except in the vicinity of faults or 

in the hinge zones of minor folds. 

The large iron formation in Peck Canyon is located 

on the southern flank of a fels ic edif ice. This iron 

formation grades northward into thick, coarse-grained 

felsic pyroclastics and debris flows. In the southern 
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portion of the map ar.ea, the Peck Canyon iron formation 

is interbedded with andesite flows and pyroclastics. 

Felsic volcanics are, therefore, considered to have 

been deposited penecontemporaneously with mafic and in-

termedia te volcanics. Recognition that differing rock 

types are l a terally equivalent instead of a folded strat-

igraphic succession, in conjunction with the lateral con -

tinu i ty of iron formations through DeWitt's proposed 

structures, puts DeWitt's interpretation in question. 

Steeply-plunging isoclinal folds were observed 

throughout the map area both at hand specimen and outcrop 

scale. In most cases, the fold axis plunge 60 degree s or 

more. On the western flank of hill 6876 a steeply -

plunging, south-closing fold is suggested by the outcrop 

configuration. However, due to poor exposure, this 

structure could not be properly delineated. This is the 

only structure tha t disrupts the NNE trend of adjacent 

rock units. Otherwise, rock units conform to the re--

gional NNE trend (Plate l). These folds are interpreted 

as pa r as i tic, s tee ply - P I un gin g 'i n t r a f 01 i a 1 f old s oft he 

type described by Hopwood (1978). Our mapping was unable 

to s ubstantiate or refute the subhorizontal fold geometry 

proposed by the U.S.G.S. 
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Two types of faults \~ere observed: 1) Precambrian 

st.rike-slip and 2) Tertiary normal faults. The Precam­

br ian fa ul t s are 0 f neg 1 i g i b 1 e d i 6 pIa c emen t an dar e in -

terpreted as the result of flexural slip during the main 

per iod of deformation. Fault gouge cemented by milky 

quartz marks these faultsp 

WNW and offset Ii thologic 

Tertiary normal faults trend 

contacts by as much as 200 

feet. Most faults of this type can be followed for only 

a few hundred feet of strike length. 

commonly observed near the fault plane. 
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MINERALIZATION 

Detailed study of core and surface geology suggests 

that two distinct styles and ages of mineralization are 

represented at the War Eagle-Gladia tor: 1) syngenetic 

pyrite/pyrrhotite + arsenopyrite laminations in sulfidic 

iron formation and, 2) Tertiary quartz-calci te veining Q 

Unfortunately, the younger veining event is superposed on 

the syngenetic mineralization resulting in a confusing 

geochemical overprint. All historical production was won 

from vein-type mineralization. 

~yrite/pyrrhotite and sparse grains of arsenopyrite 

occur as delicate, paper-thin laminations parallel to 

bedding and as fairly rare disseminations in carbonaceous 

mudstone~ Locally, the sulfides have been remobilized 

into clots and thin veinlets of very short length. A 10-

inch thick discontinuous zone of semi-massive arsenopy­

rite in carbonaceous mudstone was observed underground; 

the arsenopyrite is considered a primary semi-massive 

sulfide lens or bed. The bedded and load-deformed nature 

of the sulfides, lack of replacement textures, and 

ubiquitous small scale veining suggest that sulfide min­

eralization was syngenetic with deposition of the carbon­

aceous mudstone. 
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Terti a ry mineralization is limited to quartz ± cal­

cite ± sphalerite ± galena ± arsenopyrite ± chalcopyrite 

veining. The Gladiator vein, with a structurally related 

latite porphyry dike usually occupies the center of the 

carbonaceous muds tone. The vein swells to a maximum of 

eight feet in thickness and averages less than one foot. 

Pyrite, galena and sphalerite occur in a gangue of quartz 

and rarely abundant calcite. Native gold has not been 

observed. 

The most significant vein mineralization was inter­

cepted in DOH G-81-3; a weighted average of assays shows 

that the four-and-one-half feet of vein-related massive 

sulfide contained 0.90 oz/ton Au, 3.73 ozjton Ag, 

2 . 0 I % P b , 6 . 9 % Z nan dO. 27 % Cu. The rna s s i v e suI f ide is 

not believed to be exhalative in origin because of the 

presence of thin, open-space quartz veinlets in the sul­

fide body, minor amounts of rhodonite at the top, col­

I 0 for In t ext u res and b r e c cia t ion a 1 0 n 9 the ve in rna r gin s . 

The massive sulfide was not intercepted in other drill 

holes and is not laterally continuous. 

Elsewhere in the dist.rict, historically producing 

veins north of the Crown King stock are .mineralogically 

and structurally similar to the Gladiator vein. The 

Crown King vein, the most prolific in the district, con-
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tains quartz with abundant pyrite, sphalerite, with some 

chalcopyr i. te and na tl. ve gold. The vein averaged about 

two feet in width and the grade is reported to have aver­

aged 0.5 oz Au/ton and 4 oz Ag/ton (Wilson, E. D. f1 et 

al.,1934). 
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DRILLING RESULTS 

The War Eagle-Gladiator drilling program consisted 

of five diamond drill holes totalling 1844'. The fol­

lowing tab l e shows location, bearing, inclination and 

depth. Coordinates are on a north-south grid with its 

origin at BM 7016. 

Hole i Location 

G-81-1 560S-800W 

G-81-2 

G-81-3 

G-81-4 

G-81 - 5 

250N-265W 

2600S--920W 

3135S-1065W 

438N-590W 

Distance and depth are in feet. 

Bearing Incli.nation Total D~th 

S80E 

S80E 

S75E 

S75E 

S80E 

-55 0 

-60 0 

-63 0 

-60 0 

-60 0 

SOl' 

281' 

280 1 

331' 

451' 

Lithologies encountered in core mirror the distribu ­

tion of volcan ic 1 i tholog i es and iron forma tion fac ies 

exposed on the surface; andesite flows and tuffs make up 

the hangingwal1 on the north end of the iron formation in 

holes G-8l-1, 2,5 and andes i te tuffs predominate on the 

south end in holes G-8l-3,4. Footwall rocks show a sim­

ilar lateral facies change from north to south, with cal­

careous andesite tuff forming the footwall in G-Bl-l,2,5, 

and calcareous andesite tuff interbedded with andesitic 

fragmentals in holes G-8l-3,4. 

Facies distribution of the iron formation corres-

ponds well with that observed on the surface. Hole 
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G-Sl - l penetrated 71' of sulfidic iron formation. To the 

north, in holes G-81-2,S, calcareous mudstone and car­

bonate facies iron formation are interbedded with pyritic 

mudstone. The iron formation is dominated by chert and 

garnetiferous chloritic mudstone to the south in holes 

G-8l-3 and 4. A th inning of the iron forma tion to the 

south and an increase in clastic dilution suggests a de­

positional environment on the flanks of the euxinic 

basin. 

The spatial relationship of Laramide quartz veining 

with latite porphyry dikes and carbonaceous mudstone al­

luded to by surface and underground mapping was further 

substantiated in the core. Latite porphyry dikes prefer­

entially intruded the carbonaceous mudstone--probably 

along bedding plane faults. Subsequent quartz veining 

was localized along or near the latite-mudstone contact. 

A not a b 1 e ex c e p t ion tot his reI a t ion s hip is the rna s s i v e 

s nlf ide vein hos ted in andes i tes in G-Sl-3. Other Lar a'­

mide vein systems in the area do not necessarily exhibit 

this relationship. 
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north, in holes G-8l-2,5, calcareous mudstone and car­

bonate facies iron formation are interbedded with pyritic 

mudstone. The iron formation is dominated by chert and 

garnetiferous chlor i tic mudstone to the south in holes 
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GEOCHEMISTRY 

The gold content of the iron formation, discounting 

quartz vein occurrences, is very low. Geochemical values 

rarely exceed 0.05 ppm Au, with the bulk of both core and 

rock chip samples, at or below the detectable limit 

( 0.02 ppm). Where anomalous values in the carbonaceous 

mudstone were obtained, careful visual inspection gener-

ally reveals the presence of very thin quartz veinlets. 

Although there are no reliable criteria to discern the 

age of many of the veinlets, most are believed to be Lar-

am i de in age. 

A preliminary plot of As and Au geochemical data was 

unable to substantiate an apparent association of anoma-

lous Au with arsenopyrite except where veining i s 

pres e nt. However, the small range and low geochemical 

values for gold are not amenable to statistical treat -· 

ment e 

The Zn content of the carbonaceous mudstone rarely 

exceeds 1000 ppm. Enrichment of up to 2000 ppm Zn is as-

sociated wi t h garnetiferous, chloritic mudstone. 

Ph and "Ag exhibit a close sympathic relationship and 

appear to be related to the chloritic mudstone in a sim-

ilar manner as Zn. Pb varies from below the detectable 

limi t to a bout 50 ppm I except where veining occurs. Ag 
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values in unveined samples are also low, ranging from 

below detectable to 5 ppm. The eu content of non-veined 

iron formation ranges from 8 to over 200 ppm and averages 

about 150 ppm. 

Laramide qu~rtz veining is considered responsible 

for the anomalous gold mineralization in the War Eagle-

Gladiator iron forma ticn. Base and precious metals in 

the iron formation may have been leached by hydrothermal 

fluids during the veining event{s). However, extensive 

alteration in the mudstone was not observed. 
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DISCUSSION 

The Proterozoic metavolcano-sedimentary rocks ex­

posed between Crown King and Mayer document the rapid ac­

cumulation of volcanics and sediments in a subaqueous en­

vironment that was dominated by broad, shield-like pyro-

clastic domes of considerable relief. The volcanic pile 

cons is ts pr inc ipally of rocks of in termedia te compos i-

tion. Felsic rocks occur as discontinuous lens-like 

units in the andesite pile. Ultramafic rocks are absent. 

Volcan ic and sedimentary uni ts have limi ted later al ex­

tent and may be viewed as intertongueing lens-shaped 

bodies. 

The Peck Canyon iron formation is interbedded with, 

and grades northward into, rhyolite tuffs belonging to 

the DeSoto felsic pile. This suggests the iron formation 

was deposited on the flanks of a felsic edifice. The War 

Eagle-Gladiator iron formation, which rests on coarse­

grained andesite tuffs, was deposited on the flanks of an 

andesitic pyroclastic dome. 

It is generally agreed that Algoma-type iron forma­

tions are the products of fumarolic activity during per­

iods of volcanic quiescence. The underlying volcanic 

pile is the probable source for silica and metals. Small 

lens es of an thopyll i te schis t observed i.n the map ar ea 
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was deposited on the flanks of a felsic edifice. The War 

Eagle-Gladia tor iron forma tion, which rests on coarse­

grain e d andesite tuffs, was deposited on the flanks of an 

andesitic pyroclastic dome. 

It is generally agreed that Algoma-type iron forma ­

tions a r e the products of fumarolic activity during per­

iods of volcanic quiescence. The underlying volcanic 

pil e is th e probable source for silica and metals. Small 

lenses of anthopyllite schist observed :;'n the map area 

28 

It; 



may repres e nt Mg-rich alteration zones around fumerolic 

vents. Soft sediment deformation features and fluidiza­

tion structures are cornmon and suggest deposition in the, 

form of a water-saturated gel. Organic carbon in concen­

trations of up to 2% suggests prolific biological 

act.ivity. 

The var ious iron forma tion facies are interbedded 

and grade into each other. Transition between facies was 

probably controlled by variations in Eh, ph and tempera ­

ture. Garnet colora tion in the iron forma tion var ies 

both l aterally and stratigraphically suggesting varia­

tions in t.he bulk chemistry of the iron formation. 

Dilution by fine-grained tuffs and epiclastics is an 

integral component of the iron formations. The Peck 

Canyon iron forma tion, potentially an attractive target 

because of its association with felsic rocks, yielded low 

geochemical val ues . Extreme dil ution by tuffs and epi-­

clastics may have been responsible. 

Zinc enrichment in the mudstones is associated with 

the presence of garnet and chlorite. If the garnets are 

of s pes s art i n e va r i e t y, t his rna y s u g g es t t hat c h lor i t es 

are Mn - rich and represent silicate facies iron formationo 

However , this has not been substantiated. 
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Laramide veining has left a confusing geochemical 

overprint on the War Eagle-Gladiator formation. However, 

non-veined samples of iron formation yield anomalous geo­

chemical values for ,t\u, As, Pb, Zn, eu and Ag .. The 

stratigraphic position of the War Eagle-Gladiator, the 

association with volcanic rocks, the presence of organic 

carbon i anthophylli te schist and int.erbedded nature of 

the facies strongly suggest the War Eagle-Gladiator iron 

formation is, in part, exhalative in origin. 
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War Eagle/Gladiator (#0845) 

1981 diamond drill hole samples (cont'd.) 

Sample # Hole # ----
81T 1988 G-81-3 
BIT 1989 G-81-3 
81T 1990 G-81-3 
81T 1982 G-81-3 
81T 1983 G-81-3 
BIT 1984 G-BI-3 
81_T 1985 G-81-3 
81T 1986 G-81-3 
81T 1987 G-81-3 

81T 1991 G-81-4 
81T 1992 G-81-4 
81T 1993 G-BI-4 
81T 1994 G-81-4 
81T 1995 G-81-4 
BIT 1996 G-81-4 
81T 1997 G-81-4 
81T 1998 G-81-4 
8IT 1999 G-81-4 
81T 2000 G-81-4 
81T 1553 G-81-4 
81T 1554 G-81-4 
81T 1555 G-81-4 
8IT 1556 G-81- 4 
81T 1557 G-81-4 
8lT 1558 G-81-4 
81T 1559 G~81-4 
8lT 1560 G-81~4 

81T 1561 G-81-4 
8IT 1562 G-81-4 
81T 1563 G-81-4 

81T 2001 G-81-5 
81T 2002 G-81-5 
81T 2003 G-81-5 
81T 2004 G-81-5 
81T 2005 G-81-5 
BIT 2006 G-81-5 
8lT 2007 G-81-5 
81T 2008 G-81-5 
81T 2009 G-81-5 
8IT 2010 G-81-5 
81T 2011 G-81-5 
8IT 2012 G-81-5 
81T 2013 G-81-5 
81T 2014 G-81-5 

Foota~ 

47-56 
136-141 
233-243 
244-245 
245-248 
248-250.5 

250.5-253 
253-255 
255-260 

63-67 
96-100 

110-115 
115-119 
128-132 
199-203 
221-222 
232-235 
235-241 
241-243 
243-246 
246-248 
248-249 
249-251 
251-253 
253-255 
255-259 
276-277 
285-286 
289-291 
301-306 

19-24 
45-55. 
55-64 

100-110 
212-222 
225-235 
349-359L ~S~-:\Ci:>'l. ~\I :2. 01..(_ 

362- 367 L. J~/ ... 31\ I' :to;t1 
377-383 4 
383-386.5.1/L-~I/ H. -:l.01, 

3 8 6 . 5 - 3 90 .;;2 0 ;~c; 

3 9 0 - 3 9 4 • 5 I... :)9 i. S - 3 'is 5 It .-a-f:)'~·fjS-
3 9 5 • 5 - 4 0 0 L ::, : 

400 - 407 ·.· 
: : ~ ;:=: 

./ 
• --.t"" 

!\.'!" . ,." 
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War Eagle/Gladiator (#0845) 

1981 diamond drill hole samples (cont'd.) 

Sample # Hole # Footage -_.-
81T 1988 G-81-3 47-56 
BIT 1989 G-81-3 136-141 '::: . 81T 1990 G-81-3 233-243 : 

: . 
. 81T 1982 G-81-3 244-245 

81T 1983 G-81-3 245-248 
81T 1984 G-81-3 248-250.5 
81.T 1985 G-81-3 250.5-253 
81T 1986 G-81-3 253-255 
81T 1987 G-81-3 255-260 

81T 1991 G-81-4 63-67 
81T 1992 G-81-4 96-100 
81T 1993 G-81-4 110-115 .' 

81T 1994 G-81-4 115-119 
81T 1995 G-81-4 128-132 
81T 1996 G-81 - 4 199-203 
81T 1997 G-81-4 221-222 
81T 1998 G-81-4 232-235 
8IT 1999 G-81-4 235-241 
81T 2000 G-81-4 241-243 
81T 1553 G-81-4 243-246 
81T 1554 G-81-4 246-248 
81T 1555 G-81-4 248-249 
81T 1556 G-81- 4 249-251 
81T 1557 G-81-4 251-253 
81T 1558 G-81-4 253-255 
81T 1559 G"':81-4 255-259 
81T 1560 G-81-4 276-277 
81T 1561 G-81-4 285-286 
81T 1562 G-81-4 289-291 
81T 1563 G-81-4 301-306 

81T 2001 G-81-5 19-24 
81T 2002 G-81-5 45-55 
81T 2003 G-81-5 55-64 
81T 2004 G-81-5 100-110 
81T 2005 G-81-5 212-222 

,-

81T 2006 G-81-5 225-235 
81T 2007 G-81-5 349-359l. '1S~~3~'l. ~\I ::l.. O"2.l~ 

81T 2008 G-81-5 362-3671.. J (,.,., ~ 311 II :toJ.1 
81T 2009 G-81-5 377-383 H '2-01i 81T 2010 G-81-5 383-386.S3(L-~I/ 
81T 2011 G-81-5 386.5 - 390 ~o;>5 
81T 2012 G-81-S 390-394.S" ~9'1.S-39Sl) It ·a-o·!);fj5"" 
81T 2013 G-81-S 39S.5-400 k . ..:: ; . 

81T 2014 G-81-5 400-407 
: ) : 
. , ' , 

,;J.~ 
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War Eagle/Gladiator (#0845) 

1981 diamond drill hole samples 

Sam,ele # Hol~ Footage 

81T 1485 G-Bl-l 349.00-353.50 
81T 1486 G-81-1 353.50-359.00 
81T 1487 G-81-1 359.00-361.75 
81T 1488 G-81-1 361.75-366.00 
81T 1489 G-81-1 366.00-368.75 
81T 1490 G-81-1 368.75-376.00 
81T 1491 G-81--1 376.00-380.~0 
BIT 1492 G-81-1 3BO.50-393.00 
81 rr 1493 G-81-1 393.00-399.00 
BIT 1494 G-81-1 399.00-404.50 0,oS" 
81~r 1495 G-81--1 404.50-406.25 () 105 

BIT 1496 G-81-1 4 0 6 . 2 5 - 41P6 . 7 5 c, '3 os / O. 'i 0 

81T 1497 G-81-1 406.75-407.00 0,0(.. 

BPr 1498 G-81-1 407.00-409.00 0 ,D} 

81~r 1499 G-81-1 409.00-414.50 
Bl~r 1500 G-81-1 414.50-421.00 
81T 1756 G-81-1 421.00-423.00 
BIT 1757 G-81-1 423.00-429.00 
BIT 175B G-81-1 429.00-431.30 
BIT 1759 G-81-1 431.30-433.75 
BIT 1760 G-81-1 433.75-440.50 
8IT 1761 G-81-1 440.50-452.00 

8pr 1762 G-81-2 140.50-14'5.00 
81T 1763 G·-81-2 145.00-151.00 
Bl ~~ 1764 G·-81-2 151.00-159.00 
BIT 1765 G·-81-2 159.00-160.00 
BIT 1766 G-81-2 160.00-161.00 
BIT 1767 ,G-81-2 161.00-163.50 
BIT 1768 G·-81-2 163.50-165.00 ".02 
BIT 1769 G-81-2 165 .00 -168 .00 L. 0.02 

Bl '1' 1770 G-81-2 16 B .50 -169 .75 2..1 / I· ~ 
81T 1771 G:"BI-2 169.75-172.0040.0'2. 
BIT 1772 G-81-2 172 .00 -1 74 .50 .:: o. ()'l-

81T 1773 G-81-2 174.50-1B2.00 
81T 1774 G-81-2 182.00-185.00 
81T 1775 G-81-2 185.00-187.50 
Bl 'r 1776 G-81-2 187.50-190.00 
Bl 'I' 1777 G-81-2 190.00-192.25 
8111' 1778 G-81-2 192.25-198.00 
81 'I' 1779 G-81-2 198.00-204.00 
81 'I' 1780 G-81-2 204.00-211.00 
81T 1781 G--81-2 211.00-221.00 
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. :: -

, . 

. .....: 

: :' ~: 
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War Eagle/Gladiator (#0845) 

1981 diamond drill hole samples 

S,:tm:e 1e # Ho~ Footage 

81T 1485 G-81-1 349.00-353.50 
81T 1486 G-81-1 353.50-359.00 
81T 1487 G- 81-I 359.00-361. 75 
81T 1488 G-81-1 361. 75-366.00 
81 '1' 1489 G-81-1 366.00 - 368.75 
81T 1490 G-81-I 368.75-376.00 
81T 1491 G-81--1 376.00-380.50 
8IT 1492 G-81--1 380.50-393.00 
81T 1493 G-81-1 393.00-399.00 
81T 1494 G-81-1 399.00-404.50 o,oS' 
81T 1495 G-81-1 404.50-406.25 0 • 0 $ 
81T 1496 G-81-1 406 .25-4tP6. 75 o.3'6/0.'iO 
81T 1497 G-81-1 406.75-407.00o .o r., 

81 rr 1498 G-81-I 407.00-409.00 (}J,O) 

81T 1499 G-81 - 1 409.00-414.50 
81T 1500 G-81-I 414.50-421.00 
81T 1756 G-81-1 421.00-423.00 
8IT 1757 G-81-1 423.00-429.00 
81T 1758 G-81-1 429.00-431.30 
81T 1759 G-81-1 431.30-433.75 
81T 1760 G-81 - 1 433.75-440.50 
8IT 1761 G-81-1 440.50-452.00 

81T 1762 G-81-2 140.50-145 . 00 
81T 1763 G·-8I - 2 145.00-151.00 
81T 1764 G-81-2 151.00-159.00 
81T 1765 G- 81-2 159.00-160.00 
81T 1766 G-81-2 160.00-161.00 
81T 1767 .G-8I-2 161.00-163.50 
81T 1768 G-81-2 163.50-165.00 0.02 
81T 1769 4-81-2 165 .00 -168 . 00 L o. 02 

81T 1770 G-81-2 168.50-169.75 2.ljl,v, 
81 '1' 1771 G:"81-2 169.75-172.001.0.0'2. 
81T 1772 G-81-2 172 . 00 -1 7 4 . 50 .: o. () 1-

81T 1773 G-81-2 174.50-182.00 
81T 1774 G-81-2 182.00-185.00 
81T 1775 G-81-2 185.00-187.50 
81 '1' 1776 G-81-2 187.50-190.00 
81 'I' 1777 G-81-2 190.00-192.25 
81'1' 1778 G- 81-2 192 . 25-198.00 
81T 1779 G-81-2 198.00-204.00 
81 'I' 1780 G-8I-2 204.00-211.00 
81T 1 781 G·-81-2 211.00-221.00 
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War Eagle/Gladiator (#0845) 

1981 diamond drill hole samples (cont'd~) 

Sample # 

81T 2015 
8111 2016 
BIT 2017 
81T 2018 
81T 2019 
81T 2020 
BIrr 2021 

Hole # 

G-81-5 
G-81-5 
G-81-5 
.G-81-5 
G-81-5 
G-81-5 
G-81-5 

Footage 
. (, " , ('I 

407-412 'I~ }I \ <~( .. 
4 12 - 4 17 L '1 11-- L\ \ ~ I :) .l~~-

418.5-422 
422-426 
426 - 430.5 

430 .. 5-440.5 
440.5-450.5 

t,. '. 

IlL :. 

War Eagle/Gladiator (#OB45) 

19B1 diamond drill hole samples (cont'd.) 

SamEle # Hole # Footage 

81T 2015 G-BI-5 407-412 
Bl 'II 2016 G-B1-5 412-417L~n- L..\1'8S 
81T 2017 G-SI-5 41B.5-422 
BIT 201B .G-8I-5 422-426 
B1T 2019 G-81-5 426-430.5 
BIT 2020 G-BI-5 430.5.- 4 4 0 . 5 
BIrr 2021 G-BI-5 440.5-450.5 

~ eL ~ 

(. . (I 
'6 11 I :" ' 
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..... MORANDA Eva- ftDAylnu ft, Vnro .vA 11U~ .n_. 
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. _ •• <W if! .., ::. 
___ - ~.QV.T.HWES . ..-:: DISTR!CT . -----.. ~ .... 

:-.x.;PROJECT r6( r~ -- c~j;o/..pr~'4~-CO . .IS1'7J\TE Z4r~8?(' It:z--
CONTRACTOR ' Vlef:> \illl"" ..LY\<-. ( 

HOLE NO. ~ . ~,b,;-~- I."J. PAGE I OF II 
BEARING $~O E- INCLINATION -55 TO 5!> I 

" DATE STARTED -6-}+-8~ ~ DATE COMPLETED 6-,2 7- 8' I 
LOGGED ~; BY---' tt7J)J) SCALE 111:- 10

7 

~J?~N:~;f~~::-:' -i~~{'~1~*~t::; 

COORDINATES N-S E-W 
ELEV. 6'1;;>'0 SEC.--L-TWP.loll RANGE~-
CLAH\~ ,NAME _-Lt..m~t::?~~,")1~e-r:l--______ _ 

Mineral 
Estimates ASSAYS f-'~ .,;:~.~:. 

- ~~~~.~.~-

..- ALTERATION MINERALIZATION 

PYpo, 15f'fi. AsPY z ...... 45 As Al.1. 

":', ~ 
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MORANDA EYD10D.aTln U 
ft. nro •• von 

_ .. ·§.QVT.HWES . . DlST.RJ.CT 

IN~ .. -. 
. --~ ... ~ 

HOLE NO. - --,6 ... ·%., ~ . PAGE ! OF II 
BEARING SZD E.. INCLiNATION -55 TO S'O I 
COORDINATES, _____ N-S EoW 
ELEV. 61;;20 SEC.~ TWP.I01/ RANGE~· 
CLAIM NAME _--J..JnL...C..loo:<'O#-,:ru...t1..=e.:s....L _______ _ 

Mineral 
Estimates ASSAYS f'r~ 

ALTERATION MINERALIZATION 
PI'; 

Po. 5f>/i. AsPY 

"~"~~.!~-.~'~:.. : 

'c..'':~?:~. 



Froml To A. 

.-. J'T-C ~~l 

~-t-~l-~- ' ­
-'r- , -~, ' -~- t,_-t -'~;~+ +1 
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1
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. ~ ',- - l-U- ~-
.',"" -~I : (6( -

4' /' -l!i 1.1= 
hi- - !~ll -_ :_ -t.--f­
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.\. I " ; .. ;. 1 I ,. \ L ~-;i' , 
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E~~ itllH 
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ROCK UNIT ALTERATION 

: 

MINERALIZATION 

. ~ . .. _-- ----_.- !-
! 

;;Z f"" cQ)r;j<L vc.i ... ; 

51 

_pO:. ~ 
1 

:4~ .... _~"b-tc v~i ... 
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~,;~s-:-' , .1~;"'" <'c;. 1.::£ ~ ,,~i- : 11 

0- )" ... c:-aJ::-I~ vcr ..... 

< ... (I.o_~ b~d 

f' ~fO I 5:PH I1spY 

j ' 

I 

.. _---t- --

- ------_ .. _---_ . . .. ... ' .... _-_ .. --- ----_.-.- .. 

REMARKS 

I I 
! I I j ... ____ .....,........~ I ' 

·~ 

MORANDA E XP'~RATION INC . 
. _- ', ."" ...... . :zeP . SOUTHWEST D ISTRICT 

PROJECT ____________ -_--_--eO./S"TATE ____ _ 
CONTRACTOR ______________________________________ ___ 
DATE STARTEO, ______ DATE COMPLETED _____ _ 
LOGGED BY mpD SCALE )"-10 ' 

CORE 
RECOVERY 

.... tea -
HOLE No': '-V - ~-1 PAGE-L OF_"_ 
8EAR!NG· ______ INCLINAT!ON--TD--
COORDINATES N-S E-W 
ELEV. SEC. __ TWP. __ RANGE 
CLAIM NAME ___________ _ 

Mineral 
Estimates ASSAYS 

ROCK UNIT ALTERATION MINERALIZATION REMA RKS 

From To A. 

." . --- ... oo - • 

···· r 

-I 
._ ---------_. __ .. _ .. .. ........ ----.. _ .. -------.----_._ ... ----



NORANDA EX~,-,-4lRATION INC. 
SOUTHWEST DISTRICT 

~':.~;~ 
CO./STATE ____ _ PROJECT ._,--

. • . ::~ . Q. . <'v. . .... ...... , . .,. • 

- HOLE NO. - -(J.-?zl-/ PAGE~ OF_}}_ 
CONTRACTOR __________________________________________ __ BEAR!NG INCLINAT!ON ___ TD __ 
DATE STARTED DATE COMPLETED _____ _ COORDINATES N-S E-W 
LOGGED BY _ TrtDD SCALE /11 =- /0' ELEV. SEC ___ TWP. ___ RANGE 

CORE 
RECGVf:RY 

From I To I Ft. 

.J.cz.o.. C., .IOJ .' I 
.Prl~ +)f~~ ' -~f 

rtt rrr h til :1- +1 
· 1/·~J l ~· )!!~Q. ~ ~l * :M=1-+' •• 

,~ L+ . 'I ;:. i : .. , 
~rF< ,' . r '~ , i } l' 

tfl l!: ~f1 
.,- ,.. I I· 1-I..i . 1 
" j I I !, -I I l-I I ' . I ' \- t· ~ 

I
':'ff-- ~~~/ F \' ,­
-~Ef ~tl ' ; 11 . · ~.t=t~+. L·i: .1. 

,~f tll- f' rEtl ! I-j-j ' I 

-.h}'r .t:~r ~·tcT 
'1"+ t · J_---- i · '1 

lll+t1f~l +-=~-i i I~ -i-+ 
. j j -. ~-- - -<-- . •. ~ 

-- JI-f f , IP11 ' 1-'t r t : ' ; -I -. 

I'r-] .1 I -~.+ '1-" 
: t~lr : ~ ~~:t -T ! 
\ : f . .. ~L.l I 
I .t- \_. :_;. - ; I 
/::1. 1. ··I··f , I \ 

CLAIM NAME _______________ _ 

ROCK UNIT ALTERATION 

1 
MINERALIZATION 

-O'---T,o-,- -r· ; -r-'- i":a.", ;1-e TT-,-'T'~-;- 7""-;-:-I- /0.0 ' - .. ~ . - .. . r ' '- ~;rC;fL- ' " 
,\ :' ~ . 3 i T~- ~s. j " <1~ ~. . I t-: ; . , •. - -j . • -- " /01 JO . se:a,~ 

(~;' [:;,f~;;ltU1 ~ 11Tt I U~~Hi:: : : ! . +-"" ': ~ -(0:: ," ~:~+, I ~h=~ 
~ . ; a;\,jn~"~t-: ~lCI" f" r"«{~ .. ~ 1- I ; ~·L i. j.1 Li . . c;"~ ia~ ~~:/. -+<" . i>' <',,!;''-re 

A" -j:;'~~~~1~D~;~~ti~jt'f'!t~nLH • :+t~ : . '~I ;;" ]~,it~ :·tJ ;~:,;~ ~> 
f ~";' ;~r'I'~i''r'r'<' iW~7I i j-H-tl' Ii i i, ' I ' 

: ~~ 4 ':'~' ~ :_ : :I l -::::~:; ' ffl-!-~i~~Il r:-~ .!',. ' ~~ r {5;~{~;.:2;'::: ;:i~;, 

. , ~ ~It: i , ,, ' ~~I~lrl]JHI " r'~( ~:I f-

Mineral 
Estimates 

P'r'1 I SPH 
Ipo R-SP't' 
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./.4/,..-S. ?03 ·~J,t{ :·· .. ';'-.-+/'1,.7: II i ' i · J i · I 
: ' , ~ J : ___ ~J. __ ~ _ L:_~ ._ __ ' __ ~ _. _._ .. l . ', LJ' 
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NORANOA EX ___ DRATION INC. 
SOUTHWEST DISTRICT 

~ :~;~ 
PROJECT ____________ ~,~-~-==~ CO./STATE ____ _ 
CONTRACTOR ______________________ _ 
DATE STARTEO, _______ DATE COMPLETED _____ _ 
LOGG ED BY rna D SC ALE ---=/~'_' ='=-.1../~Ot....' __ _ 

CORE 
RECG-Vf:RY 

. . . ~. "' .............. .. ... 
- HOL.E NO.- tJ--"S/-/ PAGE~ OF_}}_ 

BEARING _____ INCLINAT!ON ___ TD __ 
COORDINATES N-S EW 
ELEV. SEC ___ TWP. ___ RANGE 
CLAIM NAME ___________ _ 

Mineral 
Estimates ASSAYS 

UNIT I MINERALIZATION REMARKS ALTERATION ROCK 
Pl(l 

From To Ft. I Iro S,PH 

,--

._ - -- ;- 1 
.. 

I 
I 
I 

1 
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MORANDA EXP,,- JRATION INC. 
-:. SOUTHWEST DISTRICT 

PROJECT hlOr F03 lc - 6=1&-diafor CO./STATE ____ _ 
CONTRACTOR ________________________________________ __ 

DATE STARTED DATE COMPLETED __ ----:.--:--:--_ 
LOGGED BY ~D SCALE ;"-=-10' 

CORE 
RECOVERY 

HOLE NO. C--?I-I PAGE--.::L OF_I_J_ 
BEAR!NG INCLINATION __ T D __ 
COORDIN ATES N-S E-W 
ELEV. SEC. __ TWP. __ RANGE_·_ 
CLAIM NAME __________ _ 

Minerel 
Estimates ASSAYS 

ROCK UNIT ALTERATION MINERALIZATION REMARKS 

Froml To A. 

l, . 

~T T~ft1:i~~§~~~Ir-' " WE --(-fi +l +,cr.d,;T~ l)l/,~ ckert"i;;, 

t-!=t~ -~~n ll'!J;jii~4'~~{~ J 
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MORANDA EXP- JRAllON INC. 
SOUTHWEST DISTRICT 

CO./STATE ____ _ 
CONTRACTOR _________________________ _ 
DATE STARTED, ______ OATE COMPLETED __ ----:-;_...,..-_ 
LOGGED BY mPD SCALE_.J...1_"-=-_I_D_f __ 

CORE 
RECOVERY 

HOLE NO. C--81- 1 PAGE--.:i.... OF_I_J_ 
BEAR!NG, _____ INCLINATION __ TO __ 
COORDINATES N-S E-W 
ELEV. SEC. __ TWP. __ RANGE_"_ 
CLAIM NAME ___________ _ 

Minerel 
Estimates ASSAYS 

ROCK UNIT ALTERATION MINERALIZATION REMARKS 

Fr()(J'l To A. f~ 
IPO 



I 

,I 
~ I 

.,.tt: . . -.,.. .... 
; l< 

NORANDA EX ~ DRATION 
SOUTHWEST DISTRICT 

' . •. ~ .... --. .. -</I> 

PRO,",ECT ..... ~ -~~ ~ ~" -:' . ~. 

CO./STATE ____ _ 
CONTRACTOR ______________________ _ 
DATE STARTED DATE COMPLETED ______ _ 
LOGGED BY erw SCALE ....:.-I' ...;;..',:: ..;..../c...;;..') __ _ 

CORE 
RECOVERY 

INC9 
.. . .,., .... -. .-.-~ 

.. . • " r.-~ ='\.....~ ........ -.,.. :\ 

HOLE NO. PAGE 5 - OF I ( 
BEARING INCLINAT!ON-==. TD_ 
COORDINATES N-S E-W 
ELE~ SE~ ____ TWP. ___ RANGE 
CLAIM NAME ___________ _ 

Mineral 
Estimates ASSAYS 

I 
I 
I 

ROCK UNIT ALTERATION MINERALIZATION REMARKS 

I 

~ •. 
Fromi To Ft. f:~'~~-' 
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,Al00 Simms Street 
Lakewood, Colorado 
Phone (303) 233~155 

M.. Dormelly 

qV- -E, 

Mailing Address: 
'1100 Simms Street 
Golden, Colorado 80401 

August 21, 1981 

Job: IH11 

Project #0845 
A DIVISION OF 

Master control #D07185 
NATURAL RESOURCES LABORATORY, INC. 

Noranda Exploration, Ino. 
2601 North 1st Avenue 
P.O. Box 50326 
Tucson, Arizona 85703 

REPORT OF ANALYSES 

Sa.rnp1e Cu Ph Zn Ag As Au 
'Pulp .J2P.IB. ~ .ID2!E. l?1!!! .El!ll .lU!!!. 

r. 
<5 67 ' 81T01485 100 3.0 1 <0.02 

86 94 <S 83 2.0 16 <0.02 
87 64 10 1.50 2.0 22 <0.02 
88 1.50 .5.5 1100 3.0 22 <0.02 
89 85 60 900 2.5 26 <0.02 

90 84 10 460 1.5 110 <0.02 
91 .52 <5 1.50 1.0 330 0.03 
92 120 130 880 4.0 1100 0.06 
93 170 65 2600 3.0 .130 0.0.5 
94 91+ 45 940 2.0 57 0.0.5 

95 110 55 1000 3.0 120 0.05 
96 81 140 740 5.0 1400 0~38/0.40 
97 200 210 2500 4.0 620 0 .. 06 
98 91 35 1100 1.5 280 0.03 
99 28 15 98 1.0 6 0.03 

1500 74 20 160 1 • .5 530 <0.02 
1756 31 20 120 2.0 120 <0.02 

51 99 35 780 3.0 310 0.06 
58 210 50 1.500 3.0 62 0.03 
59 46 5 130 1.5 54 <0.02 

\ 

\ ~60 69 <5 100 1.5 20 <0.02 
61 52 <5 99 1.5 10 <0.02 

~ 162 18 <5 87 1 • .5 4 <0.02 
~ 63 54 <5 110 1.5 4 0.02 

\s 64 680 40 120 2.0 280 0.03 

ANAL YTICAL SERVICES AND RESEARCH 

.:S() 

, r 

Al00 Simms Street 
Lakewood, Colorado 
Phone (303) 233~155 

M. DOlmelly 

cw- -E 

Mailing Address: 
1100 Simms Street 
Golden, Colorado 80401 • 

August 21, 1981 

Job: lH11 

Project #0845 
. A DIVISION OF 

Master control #D07185 
NATURAL RESOURCES LABORATORY, INC. 

Noranda Exploration, Inc. 
2601 North 1st Avenue 
P.O. Box 50326 
Tucson, Arizona 85703 

REPORT OF ANALYSES 

Sample au Pb Zn Ag As Au 
pulp ~ .PE!! .PP!!! .l?E!! ~ .PI!!!. 

/ 81T01485 100 <5 67 3.0 7 <0. 02 
86 94 <5 83 2.0 16 <0. 02 
87 64 10 150 2.0 22 <0 . 02 
88 150 55 1100 3.0 22 <0.02 
89 85 60 900 2.5 26 <0.02 

90 84 10 460 1.5 710 <0.02 
91 52 <5 150 1.0 330 0. 03 
92 120 130 880 4. 0 1100 0.06 
93 170 65 2600 3.0 .130 0.05 
94 94 45 940 2.0 57 0. 05 

95 110 55 1000 3.0 120 0.05 
96 81 140 740 5.0 1400 0 .. 38/0.40 
97 200 210 2500 4.0 620 0.06 
98 91 35 1100 1.5 280 0. 03 
99 28 15 98 1.0 6 0.03 

1500 74 20 160 1.5 530 <0.02 
1756 31 20 120 2.0 120 <0.02 

57 99 35 780 3.0 310 0. 06 
58 210 50 1500 3.0 62 0.03 
59 ·46 5 130 1.5 54 <0.02 

I 
\ 60 69 <5 100 1.5 20 <0.02 
~61 52 <5 99 1.5 10 <0.02 

~ 162 18 <5 87 1.5 4 <0.02 
~ 63 54 <5 110 1.5 4 0. 02 

\s 64 680 40 120 2.0 280 0.03 

ANAL YTICAL SERVICES AN D RESEARCH 

dO 
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/1100 Simms Street 
/" Lakewood, Colorado ' 

Phone (303) 233~155 

M. Donnelly 

cw-

Mailing Address: 
1100 Si mms Street 
Golden, Colorado 80401 

August 21, 19B1 

Job: lHl1 

Projeot #O81~5 
A DIVISION OF 

Master control #D07185 
NATURAL RESOURCES LABORATORY, INC. 

Noranda Exp1oration p Inc. 
2601 North 1st AVI9nue 
P.O. :Box 50326 
Tucson, Arizona 85703 

REPORT OF ANALYSES 

Sample Cu Ph Zn Ag As Au 
'~L ~ ~ ~ ~ .EP.El .l.?E!E. 

r 
<5 67 . Bl'ro1485 100 3.0 7 <0.02 

86 94 <5 83 2.0 16 <0.02 
87 64 10 150 , 2.0 22 <0.02 
88 1.50 .55 1100 3.0 22 <0.02 
89 85 60 900 2.5 26 <0.02 

90 84 10 460 1.5 710 <0.02 
91 52 <5 150 1.0 330 0.03 
92 120 130 880 4.0 1100 0.06 
93 170 65 2600 3.0 130 0.05 
94 94 45 940 2.0 57 0.05 

95 110 .55 1000 3.0 120 0.05 
96 81 140 740 5.0 1400 0 .. 38/0.40 
97 200 210 2500 4.0 620 0.06 
98 91 35 1100 1.5 280 0 .. 03 
99 28 15 98 1.0 6 0.03 

1500 74 20 160 1.5 530 <0.02 
17.56 31 20 120 2.0 120 <0.02 

57 99 · 35 780 3.0 310 0 .. 06 
58 210 50 1500 3.0 62 0.03 
59 46 5 130 I., 54 <0.02 

\ 60 69 ~ 100 I., 20 <0.02 
~_61 52 <5 99 1.5 10 <0.02 

~ 162 18 <5 87 1., 4 <0.02 
~ 63 .54 <5 110 1.5 4 0.02 

\t 64 680 40 120 2.0 280 0.03 

ANALYTICAL SERVICES AND RESEARCH 

at 

/1100 Simms Street 
/ Lakewood, Colorado ' 

Phone (303) 233~155 

M. Donnelly 

'lV- -E~ 

Mailing Address: 
1100 Simms Street 
Golden, Colorado 80401 

August 21, 1981 

Job: lHl1 

Project #0845 
A DIVISION OF 

Master control #D07185 
NATURAL RESOURCES LABORATORY, INC. 

Noranda Exploration, Ino. 
2601 North 1st Avenue 
P.O. Box 50326 
Tucson, Arizona 85703 

REPORT OF ANALYSES 

Sample Cu Pb Zn Ag As Au 
" pulp .:E.E! ~ ~ E?!!! .El?;l! E?!!! 

r 
, 81T01485 100 <5 67 3.0 7 <0.02 

86 94 <5 83 2.0 16 <0.02 
87 64 10 150 , 2.0 22 <0.02 
88 150 55 1100 3.0 22 <0.02 
89 85 60 900 2.5 26 <0.02 

90 84 10 460 1.5 710 <0.02 
91 . 52 <5 1.50 1.0 330 0.03 
92 120 130 880 4.0 1100 0.06 
93 170 65 2600 3.0 130 0.05 
94 94 45 940 2.0 57 0.05 

95 110 55 1000 3.0 120 0.05 
96 81 140 740 5.0 1400 0.38/0.40 
97 200 210 2500 4.0 620 0.06 
98 91 35 1100 1.5 280 0.03 
99 28 15 98 1.0 6 0.03 

1500 74 20 160 1.5 530 <0.02 
1756 31 20 120 2.0 120 <0.02 

57 99 35 780 3.0 310 0.06 
58 210 50 1500 3.0 62 0.03 
59 46 5 130 1.5 54 <0.02 

\ 60 69 <5 100 1.5 20 <0.02 
~61 52 <5 99 1.5 10 <0.02 

~ 162 18 <5 87 1.5 4 <D.02 
~ 63 54 <5 110 1.5 , 4 0.02 

\t 64 680 40 120 2.0 280 0.03 

ANAL YTICAL SERVICES AND RESEARCH 

df 



1100 Simms Street Mailing Address: 
Lakewood, Colorado 1100 Simms Street 
Phone (303) 233~155 

.... (, ... 1 

Golden, Colorado 80401 

" .. 
,.\ 

'j 

'W- -E 

August 21, 1981 

Page 2 Job: lHll 

~ 
A DIVISION OF 

NATURAL RESOURCES LABORATORY, INC. 

Sample Cu Ph Zn Ag As Au 
pulp ~ ~ ~ ~ ~ .PI!!! 

81T01165 64 5 140 2.0 38 . 0. 02 

ry . 

66 34 15 84 2.0 19 0.02 
61 130 150 410 6.5 110 0.08 
68 41 5 110 2.0 48 0.02 
69 92 20 220 3.0 100 <0.02 

10 30 200 1800 4.0 11000 2.1 /1.6 
71 120 90 310 5.5 10 <0. 02 
12 64 5 190 2.0 22 <0.02 
13 120 10 1100 2.0 51 0.03 
14 130 20 500 3.0 1600 0.04 

75 110 5 500 2.0 83 <V.02 
16 130 15 220 3.0 20 0.02 
11 93 40 310 3.0 13 <0002 
18 180 20 1000 3.0 66 0.02 
19 140 10 960 2.0 43 <0.02 
80 84 20 150 2.0 15 <0.02 
81 49 <5 88 1.5 20 «).,02 

All samples with values greater than 2 ppm Au and 5 ppm Ag will be reported 
and invoiced for fire assay sel~ately as requested. 

~~~. 
Carol Kleclmer 

ANALYTICAL SERVICES A '0·1D RESEARCH 

Ii _ 

~:-; 

1100 Si mms Street Mailing Address : 
Lakewood, Colorado 1100 Simms Street 
Phone (303) 233~155 

~ ~., 

Golden, Colo rado 80401 

cw- -E 

August 21 , 1981 

Page 2 Job: llIll 

A DIVISION OF 

NATURAL RESOURCES LABORATORY, INC. 

Sample Cu Pb Zn Ag As Au 
pulp ~ .:El2!!!. ~ ~ .P.E!!! Jll!£ 

81T01765 64 5 140 2.0 38 . 0.02 

ry . 
.' 

." ;\ 
/ 

66 34 15 84 2.0 79 0.02 
67 130 150 470 6.5 710 0.08 
68 47 5 170 2.0 48 0.02 
69 92 20 220 3.0 100 <0.02 

70 30 200 1800 4.0 11000 201 /1.6 
71 120 90 370 5.5 70 <0. 02 
72 64 5 190 2.0 22 <0.02 
73 120 10 1100 2.0 51 0.03 
74 130 20 500 3.0 1600 0.04 

75 110 5 500 2.0 83 <0.02 
76 130 15 220 3.0 20 0.02 
77 93 40 310 3.0 13 <0.02 
78 180 20 1000 3.0 66 0.02 
79 140 10 960 2.0 43 <0.02 
80 84 20 150 2.0 75 <0.02 
81 49 <5 88 1.5 20 <0002 

All samples with values greater than 2 ppm Au and 5 ppm Ag will be reported 
and invoiced for fire assay sel~ately as requested. 

~~ 
Carol Kleckner 

ANALYTICAL SERVICES AND RESEARCH 

;J -

~" 
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MORANDA E)'J ORATION INC. "'"'" 

SOUTHWEST DISTRICT 

I! 

rJf=..lO' 

HOLE NO. &-<6/- 3 PAGE _)_ OF ~ 
BEARING 575& INCLINATION~ TD.2.'n:Q... 
COORDINATES N-S E-W 
ELE~ 6q~o SE~-2--TWP.~~RANGE~ 
CLAIM NAME_ /0:(;/ m,1l' #-1 . 

Mineral 
Estimates ASSAYSLFf'n\) 

MINERALIZATION 
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CONTRACTOR CO..!:WeC{ " 1)cf\hC4' I 'D < BEARING 57")£- INCLINATION~ TD.2.'n:Q... 
DATE STARTED 1i-~J DATE COMPLETED I-Jc..r-~J COORDINATES N-S E-W 
LOGG SCALE ! If=- ,10 ' EL EV. 6Cf:2 0 SEC.-2-TWP. kJ,f/ RANGE l.J:£...;,. 

CLAIM NAME / o~; I m,1l' #--1 ' 
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J' • MGRANDA EX DRATION 
SOUTHWEST DISTRICT 

INC. 

HOLE NO. 6-- S-/-3 PAGE --2 OF ~ 
BEARING INCLINATION __ TD_I _ 
COORDINATES N-S E-W 
ELE~ SE~ ____ TWP. ___ RANGE 
CLAIM NAME ___________ _ 

Mineral 
Estimates ASSAYSCpr) 

ALTERATION MINERALIZATIO N 

.=.-



II}S,,~;t~ijl' ~ ~ _, NORA:O~~H:E~~~~~II~~ INC. :)'-'~"':~;tr~ 
IR~~:- PROJEC·T·~~: ~:?JC%; -{;;.q..ir" - G-ladip:.tQ' CO./STATE Ilz HOLE NO. 6- -<?{- ~ PAGE.3 OF --.b- '" 

CONTRACTOR BEARING INCL1NATION __ TD __ 
DATE STARTED DATE COMPLETED COORDINATES N·S E-W 
LOGGED.-' 8Y ;l;; - a;DD SCALE 1"= 10/ ELEV. SEC. __ TWP. __ RANGE 

~- "; ' 
CLAIM NAME ___________ _ 

ALTERATION MINERALIZATION 

/D/~iOd- - (] -,5'-- j., ;;;,·--tlllJ<-
... Ct)k: Ii-e v~ ·W\ 11 -:0 Core 

/o3-1CS-~~liJ.ldQi1t- j-;J-J11.,\ 
~ _. __ . ' .. ('03 vei/l /::-15 /I * 
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Mineral 0/ 
Estimates /0 

As Zr-

ASSAYSLPtPm) 

f1~ I As ACA 
REMARKS -' 

~~~~~~-~~~~---------------------------~~~~:~~ 

MORANDA E X~ AUTION INC. 
DISTRICT SOUTHWEST 

CO./STAT E _--'-Il .... z""--__ HOLE NO. 6- -<?{-""3 PAGE.3 OF---k-

ALTERATION 

BEARING, _____ INCL1NATION __ TD __ 
COORDINATES N·S E-W 
ELEV. SEC. __ TWP. __ RANGE 
CLAIM NAME ___________ _ 

MINERALIZATION 

(~!~iOd- - (] -~- /.,;;;,'-tJllJ<.. 
... Ct)k: Ii-e v~ ·W\ 11 -:0 Core 

/o3-1c.s-~~liJ.ldQi1t- /-;1 . .1" 1.,\ 
; ... .. ' _ ('03 veill /c-1.5, !' * 

,e " Id;·d/c/I , ~ /1 "to CC(o:;.. 

,'j-:' 1~~~-C03 " ~~-tAt~J­
+i--,: + /1 fo-/c{,; L03 "C::J~ D 

• ., !-_.~-... __ -;;.-L{...,m " +~ rc.k:.. . .35 
. . : ..... : .£<'or~. oJ(i5 : : 

Mineral % 
Estimates 0 ASSAYSLPtPm) 

REMARKS 

.~: .. ' 



MORANDA EXP,~tRATION 
SOUTHWEST DISTRICT 

I 

CO./STATE ____ _ / 

, ______ " DATE COMPLETED ___ -:--____ _ 
SCALE jlreiO ( 

INC. 

HOLE NO. (~ -if) /-3 
8EARING ____ _ 
COORDINATES ________ _ 
ELEV. ___ _ 
CLAIM NAME __________ _ 

Mineral 
Estimates ASSAYS 

ALTERATION MINERALIZATION 
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NORANDA E XP'b.-.. iRATION 
SOUTHWEST DISTRICT 

I 

CQ/STATE ________ __ / 

INC. 
(~~~~~f(;·:~ ,~ .. ;,"-~~12~~'* 

HOLE NO. (~-fl)1 -3 PAGE~OFl . ·~· ·· ' .-
8EARING-_____ INCLINATION __ TD __ 
COORDINATES N-S _____ E-W 
ELE~ SEC ____ TWP. __ '_RANGE 
CLAIM NAME ____________ _ 

Mineral 
Estimates ASSAYS 

ALTERATION MINERALIZATIO N REMARKS " 
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_'T~t;-" . >:A;i~;.;., . 
PRO~EC'T "'h,&/ EoJ I<1 ;." CrlgjiA~r 

MGRANDA EX.~~RATION INC. 
SOUTH\VEST DISTRICT 

CO./STATE ___...d--'z_, __ _ HOLE NO. (;-r;/-3 PAGE ~ OF ~ 
CONTRACTOR_' _· ______________________________________ __ BEARING INCLINATION __ TD __ 
DATE STARTED ' DATE COMPLETED 
LOGGED ;,:i BY " . M2p SCA-L-E-/-:-' 1:7':c-1 0---'-;--

' -:" :\~ .:.:; ~ . , ;:.':~f'~ 

COORDINATES N-S E-W 
ELE~ SEC ____ TWP. ___ RANGE 

, :'" . ROCK > UNIT Ie R ..•.... .w; ~:;;;~;: ·~'~ 
, ALTERATION 

H-H-

CLAIM NAME _____________ _ 

MINERALIZATIO N 

-;"17-::;iO;;-";: J';'n,,- 'iv-;;;;;: ~" 

. 1'; '. vC!inJ~ r i-..L -10 ~cX. 

, ~, I:L:;.L~; :::;:~;-, 
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\ ~ .. , , .. . hh' .: .:... . ~. ~ ;" _." .. 

Mineral 
Estimates 

fXf/ 
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ASSAYSLfj/rn.) 
REMARKS 
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PRO~ECT ", ·· )1%~ EoJi: ;." ;;lgj~~~ 

MGRANDA EXt .4RATION 
SOUTH\VEST 

CO./STAT E --.....d;.....;2-:...-. __ _ 

DISTRICT 

CONTRACTOR_' _' ______________________________________ ___ 
DATE STARTED,_' ______ DATE COMPLETED __ ~_....,.-_ 
LOGGEO ;,:i BY ' M2p SCALE /I".c 10/ 
, .' .:::-~? '~'3~ ,:;~(. ~;~" 

.' -:. ~"'.':O' • 

INC. 

HOLE NO. (;-r;/-3 PAGE ~ OF ~ 
BEARING ______ INCLINATION ___ TD __ _ 
COORDINATES N-S E-W 
ELE~ SEC ___ TWP. ___ RANGE 
CLAIM NAME ___________ _ 

Mineral 
Estimates 

, ALTERATION MINERALIZATIO N REMARKS 
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:sl' MORANDA EXP "--~TiON 
SOUTHWEST DISTRICT 

CO/STATE ________ __ 

._~~---DATE COMPLETED ______ _ 

-:..~: 
... .:: ~ .. .. .. , . 

SCALE ____ _ 

INC. .. ~:---' 

HOLE NO. 6--i? 1- ~ PAGE--L OF L 
BEARING INCLINATION __ TD __ 
COORDINATES N-S EoW 
ELE~ sEC ____ rNp. ___ RANGE 
CLAIM NAME ___________ _ 

Mineral 
Estimates ASSAYSLw~ ....;---.... --....,r---t,I~{;~iltN,T ALTERATION MINERALIZATION 

" : ~~:;~'1 ' :' ~ 4..5 AI.A-

, . .,...;;, 

HORANDA EXP- ---,UTiUN 
SOUTHWEST DISTRICT 

CO/STATE ________ __ 

, _______ DATE COMPLETED ________ _ 
SCALE ______ _ 

INC. 

HOLE NO. 6-~/-~ PAGELOFL 
BEARING _____ INCLINATION __ TD __ 
COORDINATES N-S E-W 
ELEV. SEC ____ TWP. ___ RANGE 
CLAIM NAME ___________ _ 

Mineral 
Estimates ASSAYSLw~ 

ALTERATION MINERALIZATION 
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t • 

Mailing Ad'dress: 1 '100 Simms Street 
Lakewood, Colorado 
Phone (303) 233~155 

1100 Simms Street 
Golden, Colorado 80401 ' 

-E 

J) 
A DIVISION OF 

NATURAL RESOURCES LABORATORY, INC. 

M. Donnelly 
Noranda Exploration, Inc. 
2601 North 1st Avenue 
Tucson, Arizona 85103 

Sample pulp Cu, ppm Fb, 

REJ?OHT OF ANALYSES 

pp~ Zn, PPm Ag, ppm 

August 21, 1981 

Job: lIDO 

As, ppm Au, ~ 

81T01982 29 40 150 0.5 9 <0.02 

:7 
r, ' 

~ I 

\~ 

83 52 40 1000 1.5 6 0.02 
84 18 140 3100 2.5 66 0.02 It 

.; (~i ";.-;, '7 1 .f 
85 3300 25000 86000 150. 6800 22,,/26. 
86 1900 ~OOO 4'9000 ~()O. 6600 32./46 . 
81 18 220 5800 3.0 410 /'6.1d' /'0 . 10 

Samples -85 and - 86 will be reported and invoiced for fire assay Au and Ag 
separately as reques t ed e 

~~ 
Carol Kleckner 

ANALYTICAL SERVICES AND RESEARC.H 
, ' , I 

- r l ; 
",I 

'-

, ' 

Mailing Address: 1 '100 Simms Street 
Lakewood, Colorado 
Phone (303) 233-8155 

1100 Simms St reet 
Golden, Colorado 80401' 

-E 

A DIVISION OF 

NATURALRESOURCESLABORATOR~INC. 

M. Donnelly 
Noranda Exploration, Inc. 
2601 North 1st Avenue 
Tucson, Arizona 85703 

Sample pulp Cu, ppm Pb. 

REPORT OF ANALYSES 

PPIl! Zn, ppm Ag, ppm 

August 21, 1981 

Job: lIDO 

As, ppm Au, ~~~ 

81T01982 29 40 150 0.5 9 <0.02 

;:, 
o ' 
I.(; , 

\~ 

83 52 40 1000 1.5 6 0.02 
84 78 140 3100 245 66 0.02 if 

J../ ,:5 t!!;.-;. -7 1 .i 
85 3300 25000 86000 150. 6800 220/26. 
86 1900 1,4000 4'9000 ~OO. 6600 32.;46. 
87 78 220 5800 3.0 410 / '6.1d · ~0.10 

Samples -85 and - 86 wilJ. be reported and invoiced for fire assay Au and Ag 
separately as reques ted. 

J,'I)' n, I kl;/L~A / 
ONVY-/~- '--"'" 

Carol Kleckner 

ANALYTICAL SERVICES AND RESEARCH 
I ' , 

r 1 ; , 



Mailing Address: 
... ""l":;."-'\[f!'f~ ! '! , I I UU ~Imms ~ueet 

Lakewood, Colorado 1100 Simms Street 
Phone (303) 233~155 Golden, Colorado 80401 

cw- -E 

Page 2 September 21, 1981 

Job: lH45 
~ 

A DIVISION OF 

NATURAL RESOURCES LABORATORY, INC. 

Sample pulp Cu, ppm Ph, pprg Zn, P"PE?: Ag, ppn As , ppm Au, .:QE! 

81T01524 100 190 3000 11. 2100 8.0 /8 .. 5 
25 60 40 170 2.5 2400 0.04 
~6~~ 2100 260 140 8.0 350 7 .. 0 /6.0 
27 280 . 320 950 7.0 230 0.03 
51 13 <5 13 <0.5 3 <0.02 

52 17 5 10 <0.5 2 <0 .. 02 
1 53 120 15 910 1.5 160 ~o02 

54 120 10 110 1.5 42 . 0 .. 02 
55 240 10 120 2.0 39 <0.02 
56 78 .5 140 2.0 77 <0 .. 02 

t. 57 130 5 120 1.5 72 <0,,02 
.. ' 58 8 5 96 0.5 18 <0.02 

59 82 10 89 1.0 160 0.03 
60 16000 <5 740 12. 3 0. 29/0.38 
61 450 <5 150 2. 0 5 0.02 

62 1500 5 230 3.0 10 0.05 
i_ 63 92 <5 82 1.5 17 <0 . 02 

~\''')L88 43 <5 41 1.0 40 <0.02 
~ 89 300 40 1100 1.0 150 <0.02 

90 99 720 2400 3.0 58 0. 02 

91 47 10 52 0:5 5 0.02 
92 160 10 110 2.0 22 <0.02 
93 3)~ 5 63 1.0 5 <0.02 

\ 94 72 5 95 1.5 6 <0. 02 . 
\i 

95 240 <5 110 1.0 48 <0.02 . . , 

'J 

. , 

96 68 5 110 1.5 9 <0.02 
97 81 IS 48 1.5 11 0.12 
98 230 75 350 5.5 1300 0.22 . 
99 . 8}~ 20 680 2.5 570 0. 11 

11.2000 64 80 L~50 4.0 4700 . 0.79/0.95 

~~ 
co: D •. Vitale Carol Kleolmer 

P. Young 

ANALYTICAL SERVICES AND RESEARCH 
,.'--.) 
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",··"-:·:; <:''..;'r''$;-;: ::::i·2'''~''· • NORANDA EXl "RATION INC "'" ", '. ,c,"""~;- I ;." 
",: " : '!"; <~~:~~ • n ./41. 

- DISTRICT SOUTHWEST 
, .!,- -;~ . ()'(43" yt. wttr t:',~~ - Jf('0ni-::r- CO./STATE pwe I 
Lonr1~f'~ :lli~ FI~ 

DATE STARTED 7-iS-"1J DATE COMPLETED 7-.:2:l-Yl 
m· :D<nYi15 SCALE I{~/O ( 

HOLE NO. I.r-~/ /- Y PAGE -L OF -.L. 
SEARING s75e. INCLINATION -to TD~ 
COORDINATES N-S E-W 
ELEV. 7300 SEC.~ TWP.!2;) RANGE~..: 
CLAIM NAME 7@i ( Ilbt +'/ , .:~.f,{:~; 

';:~:~f:~3-~- . 
Mineral 

Estimates ASSAYS 

MINERALIZATION 

.t? ' 

;:~~i 
.~.~~: ';. 

.... 

NORANDA EX .) JRATION INC. 
SOUTHWEST 

. t-d, &'* -inhd!.ofrr Df""c CQ./STATE t/<",,&i 
/'Jmr1~f'~ :11i'S,I", 

DISTRICT 

HOLE NO. I.r-~/ /- Y PAGE -L OF -.L. 
SEARING s75e. INCLINATION -to TD~ 
COORDINATES _____ N-S E-W . 
ELEV. 7300 SEC.~TWP.!2;) RANGE~..:~. 
CLAIM NAME 7@i ( Ilbt +Lf ·.}!it~B: 

Mineral 
Estimates ASSAYS 

ALTERATION MINERALIZATION 



J~~t~~~t 

.j[ "7-:~~t ." '," . NOR ANDA EXPt .RATION 
SOUTHWEST DISTRICT 

INC. 

. ~RO"'ECT '~r"E;fl/e-lr/qd~tar CO./STATE ____ _ HOLE NO. 65J-t/ PAGE-2...0F~· 
CONTRACTOR ______________________________________ ___ BEARING iNCLINAT!ON __ TD __ 
DATE STARTED DATE COMPLETEO __ ~__:--
LOGGED BY /nPi? SCALE //::=. /0 / 
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11 OO'Simms Street 
Lakewood, Colorado 

' Phone(303) 233~155 

cw- -E 

J) 
A DIVISION OF 

NATURAL RESOURCES LABORATORY, INC. 

M. Donnelly 
Noranda Exploration, Inc. 
2601 North 1st Avenue 
P.o. Box 50326 
Tuscon, Arizona 85703 

REPORT OF ANALYSES 

Sa.mEle ~.P. ~~ Pb! EEII~ Zn~ Ag J 12Em 

BlT02001 130 5 290 1.5 
02 82 <5 74 1.0 
03 100 <5 . 66 1.0 
04 80 <5 82 1.0 
05 94 <5 150 1.5 

06 130 <5 240 1.5 
07 84 5 170 2.0 
OB 230 35 2000 3.0 
09 19 5 81 1.0 
10 68 5 160 2.0 

I 
\.~) 11 100 10 770 2.0 C" ., 
f , 

12 120 10 1100 2.5 I • 

" (. 

13 1~.0 10 530 2.5 
14 130 5 310 2.0 
15 1:00 20 670 2.0 

16 140 35 8Bo 2.5 
17 110 45 870 2.5 
18 150 55 1300 3.0 
19 140 45 1300 3.0 
20 14 <5 83 1.5 
21 55 <5 95 1.5 

Mailing Address: 
1100 Simms Street 
Golden, Colorado 8040r 

September 21, 19B1 

Job: 1J06 

Master Control # 
008167 

Project # 0845 

As! :El!B. AU 1 12PE! 

4 <0.02 
1 <0.02 
1 <0.02 

<J. <0.02 
4 <0.02 

21 <n .. 02 
65 <n.02 
59 0.02 

8 <n.02 
330 <n.02 

140 0.02 
1100 <n.02 

200 0.02 
1700 0.02 

69 <0.02 

1800 <0.02 
180 <0.02 

37 0.02 
39 <0.02 
21 <0.02 

7 <0.02 

.~~~---
Carol Kleolmer 

co: D. Vitale 
P. YOUllg 

ANALYTICAL SERVICES AND RESEARCH 

11 OO,Simms Street 
Lakewood, Colorado 

' Phone (303) 233~155 

'W- -E 

A DIVISION OF 

NATURAL RESOURCES LABORATORY, INC. 

M. Donnelly 
Noranda Exploration, Inc. 
2601 North 1st Avenue 
P.o. Box 50326 
Tuscon, Arizona 85103 

REPORT OF ANALYSES 

Sample pulE Cut ppm Pb, ppn~ ~t ppm Ag, ppm 

81T02001 130 5 290 1.5 
02 82 <5 74 1.0 
03 100 <5 ' 66 1.0 
04 80 <5 82 1.0 
05 94 <5 150 1.5 

06 130 <5 240 1.5 
01 84 5 110 2.0 
08 230 35 2000 3.0 
09 19 5 81 1.0 
10 68 5 160 2.0 

C) 
11 100 10 710 2.0 (~ 

' ( , 

12 120 10 1100 2.5 ' ' 
' I..: 

13 140 10 530 2.5 
14 130 5 310 2.0 
15 1,00 20 610 2.0 

16 140 35 880 2.5 
11 110 45 810 2.5 
18 150 55 1300 3.0 
19 140 45 ,1300 3.0 
20 74 <5 83 1.5 
21 ' 5~ <5 95 1.5 

Mailing Address: 
1100 Simms Street 
Golden, Colorado 80401" 

September 21, 1981 

Job: 1J06 

Master ' Contro1 # 
008161 

Project # 0845 

As, ppm Au, ppm. 

4 <0.02 
1 <0.02 
1 <0.02 

<l <0.02 
4 <0.02 

21 <0 .. 02 
65 <0.02 
59 0.02 

8 <0.02 
330 <0.02 

140 0.02 
1100 <0.02 

200 0.02 
1100 0.02 

69 <0.02 

1800 <0.02 
180 <0.02 

31 0.02 
39 <0.02 
21 <0.02 
1 <0.02 

'~ 1)/4Ivw-----
Carol Kleckner 

cc: D. Vitale 
P. Yo'lll1g 

ANALYTICAL SERVICES AND RESEARCH 



11 OO'Simms Street J( Mailing Address: 
Lakewood, Colorado 1100 Simms Street 
Phone (303) 233~155 Golden, Colorado 80401 

'lV- -E 

Page 2 September 21, 1981 

Job: lH45 
(~ 

A DIVISION OF 

NATURAL RESOURCES LABORATORY, INC. 

Sample pulE Cu, p~ Pb, ppm Zn,~ Ag, ppm As, ppm Au, P:E!Il 

81T01524 100 190 3000 11. 2100 8.0 /8.5 
25 60 40 170 2.5 2400 0.04 
~6~~ 2100 260 140 8.0 350 7.0 /6.0 
27 280 320 950 7.0 230 0.03 
51 13 <5 13 <0.5 3 <0.02 

52 17 5 10 <0.5 2 <0.02 
. / -53 120 15 910 1.5 160 <0.02 

54 120 10 110 1.5 42 0.02 
55 240 10 120 2.0 39 <0.02 
56 78 5 1l~0 2.0 77 <0 . 02 

57 130 5 120 1.5 72 <0.02 
' r 

58 8 5 96 0.5 18 <0.02 
59 82 10 89 1.0 160 0.03 
60 16000 <5 7l.to 12. 3 0.29/0038 
61 450 <5 150 2.0 5 0.02 

62 1500 5 230 3.0 10 . 0.05 
r-:-- 63 92 <5 82 1.5 17 <0. 02 

. ' ,/ : J 

~ _~988 43 <5 hI 1.0 40 <0 11 02 , ' ~~, 

89 300 40 1100 1.0 150 <0.02 
90 99 720 2400 3.0 58 0.02 

91 47 10 52 0:5 .5 0.02 
92 160 10 110 2.,0 22 <0.02 
93 34 .5 63 1.0 5 <0.02 

~ 
94 72 .5 9.5 1.5 6 <0.02 
95 240 <5 110 1.0 48 - <0.02 

'J 

96 68 5 110 1.5 9 <0.02 
97 81 15 48 1.5 11 0.12 
98 230 75 350 5.5 1300 0.22 

i 99 84 20 680 2.5 570 0.11 
\,-2000 64 80 450 4.0 4700 0.79/0.95 

etLvrC~~ 
co: D._ Vitale Carol Iaeckner 

P. Young 

ANAL YTICAL SERVICES AN 0 RESEARCI-I 

41 

11 OO'Simms Street Mai ling Address: 
Lakewood, Colorado 1100 Simms Street 
Phone (303) 233-8155 Golden, Colorado 80401 

cw- -E 

Page 2 Sept ember 21, 1981 

J ob: 1H4$ 

A DIVISION OF 

NATURAL RESOURCES LABORATORY, INC. 

Sample pulp Cu, Pl!! Ph, ppm Zn,-1?.E!!!. Ag, ppm As , ppm Au, ppm 

81T01$24 100 190 3000 11. 2100 8.0 /8.5 
2$ 60 40 170 2.$ 2400 0.04 
~6~ 0 2100 260 140 8.0 3$0 7.0 /6 . 0 
27 280 320 9$0 7.0 230 0.03 
$1 13 <S 13 <0.$ 3 <0.02 

$2 17 $ 10 <0.$ 2 <0.02 
,/$3 120 1$ 910 1.$ 160 <0.02 

.54 120 10 110 1.$ 42 0.02 
5$ 240 10 120 2.0 39 <0.02 
$6 78 $ 1l~0 2.0 77 <0 . 02 

$7 130 $ 120 1.$ 72 <0.02 ' r 

$8 8 $ 96 0.$ 18 <0. 02 
$9 82 10 89 1.0 160 0.03 
60 16000 <S 71.+0 12. 3 0.29/0.38 
61 4$0 <S 1$0 2.0 $ 0.02 

62 1$00 $ 230 3. 0 10 ' 0. 0$ 
r'- 63 92 <S 82 1.$ 17 <0. 02 

' : ' 1988 43 <S 41 1.0 40 <0. 02 . , '0 
. , 

- ', 

89 300 40 1100 1.0 1$0 <0.02 f 

90 99 720 2400 3.0 $8 0. 02 

91 47 10 $2 0;$ $ 0. 02 
92 160 10 110 2. 0 22 <0. 02 
93 34 $ 63 1. 0 $ <0 . 02 

~ 
94 72 $ 9.$ 1.$ 6 <0.02 
9$ 240 <S 110 1. 0 48 ' <0. 02 

'J 

96 68 $ 110 1.$ 9 <0. 02 
97 81 1$ 48 1.$ 11 0.12 
98 230 7$ 3$0 $.$ 1300 0.22 

I 99 84 20 680 2.$ $70 0.11 ! 

64 80 4$0 4. 0 4700 0.79/0.9$ :,-2000 

~I]f-~/~ 
cc : D., Vitale Carol Kleckner 

P. Young 

ANAL YTICAL SERVICES AND RESEARCl1 
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