
The following file is part of the 

Arizona Department of Mines and Mineral Resources Mining Collection 

ACCESS STATEMENT 

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

CONSTRAINTS STATEMENT 

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

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

QUALITY STATEMENT 

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

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
1520 West Adams St. 

Phoenix, AZ 85007 
602-771-1601 

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



APPENDIX B 

OUTCROP PHOTOGRAPHS 

Photos 1 - 23 Oro Grande 

Photos 24 - 31 Weaver Creek 



Photo 1 
Banded amphibole gneiss, intermediate and felsic composition. Near contact to diorite. 
Location: OG·74·90. 



Photo 2 

Photo 3 

Sclllieren of ampflIoole gneiss enclosed in coarse grained dlv . .Ie. 
Location: OG-74·90 

Ouartz·diorite with a few centimetre -size mafic inclusions 
Loca/ion: OG·16-90 



Photo 4 
Foliated, inclusion -bearing, fresh diorite and hornblende-gabbro. Inclusions are more mafic than 
matrix. 
Location: OG·5·90. 

Photo 5 
Inclusion bearing diorile, - 60% inclusions of mafic hornblende metagabbro are hosted by matrix 
of feldspathlc meta.<Jiorite. 
Location: OG·25·90. 



Photo 6 
Inclusion-bearing diorite, fraclUred. Inclusions are feldspalhic dnd ultramafic hornblendite, matrix 
feldspar · rich diorite. 
Location." OG-10A-90, (approx. 50 m WNW of house) 

Photo 7 
Faulted, altered, ultramafic chlorire - amphibole schist. 
Location: OG· 10B·90, (approx. 10-15 m SW of 1OA) 

Soft, crumbly. Faull · breccia ? 



Photo 8 

Photo 9 

Ultramafic and feldsparhic hornblendite, coarse, massive. Cut oy aplitic dykes. It is not known 
whether hornblendite occurs as layers, inclusions or dykes within diorite. 
Location: OG-90-90. 

Brecciated felsic intrusive (dyke). Closely packed, monolith%gic, lellco·granitic fragmen/s . 
From thin section: Very fine matrix in part isotropic, glassy. 
Location: OG-75-90 



Photo 10 
Heterolithologic breccia. Fragments heterolithologic, rounded, showing concentric colour zoning. 
Matrix fragmental, chloritic, carbonate-rich. in part limonitic. Random orientation of fragments. 
Location: OG-4-90. 

Photo 11 
Heterolithologic Breccia. Detail of Plloto 10 showing different lithologies of fragments Note dark 
green, fine mafic fragment in centre and white, felsic clast at upper left. 
Location: OG-4·90. 



Photos 12 and 13 
Breccia. Diorite fragments, rounded and angular in shape, in matrix of finer lithic fragments and 
coarse quartz with minor pyrite. Quartz occurs in more than two stages. Trace copper staining. 
Location: OG-7-90. 



Photo 14 
Breccia (NE·Zone) 
Fractured, altered diorite (green) cut by sharply outlined. limonitic breccia l ones 
Location: OG·20·90. 

Photo 15 
Breccia (NE Zone) 
Brecciated diorite, in parr \'1ith hctcrolitllologic !ragmem popular/on. Fragments are commonly 
rounded Matrix consists of smaller rock fragmems with minor quartz. carbonate. limon·te Ma:r·,( 
is mort! IimOllitic than fragments 
Location: OG-?2-90. 



Photo 16 
Breccia. (Linear Zone) 
Rounded diorite fragments with minor matrix of carbonate, quartz, limonite. Scattered millimetre
centimetre limonite pseudomorphs after pyrite in matrix. 
Location: OG-79-90. 



Photos 17 and 18 
Breccia (NE Zone). Rounded and angular diorite fragments in minor matrix of rock fragments, 
carbonate, quartz, disseminated pyrite replaced by limonite. Note large, m size block of diorite 
at left. Green breccia is cut by zone of red breccia (lower left of Photo 17). 
Location: OG·77·90 



Photos 19 and 20 

WEST 

SE - contact between Linear Breccia zone and diorite/gabbro. 
The contact (left margin) is a 1-2 m wide zone of faulting and strong hydrothermal alteration. 
The diorite/gabbro is fractured, in part altered. Photo 20 is the eastern continuation of Photo 
19. 
Location: OG-32-90, Adit. 

EAST 



Photo 21 
NW contact betwen Linear Breccia Zone (lower right) and diorite (upper leh). 

Note stretched inclusions/schlieren 01 ultramafic hornblendite (dark green) within feldspalhic diorite 
(light grey). 
Location: OG-32-90, Adit. 
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Photos 22 and 23 
Linear Breccia Zone. 
Angular oriented fragments of altered diorite, hornblende-gabbro and minor ultramafic hornblendite 
In a matrix of coarse, vuggy quartz, minor carbonate and oxidized pyrite. 
The orientation of the rock fragments and quartz matrix is at a high angle to the trend of the breccia 
zone. 
Location: OG-32-90 
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Photo 24 
Crudely bedded, poorly sorted fluvial gravel deposits, type 2. Local cross-bedding by coars.e 
sand (left centre of photograph). 
Location: Weaver Creek, We-t-90. 
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Photo 25 
Detail of Photo 24 showing cross-bedding by coarse sand and overlying coarse, bouldery 
conglomerate. Top of photo at left. 
Location: Weaver Creek, WC-1-90. 



Photo 26 
Gravel deposits type 2, showing crude bedding, poor sorting. 
Location: Weaver Creek, WC-4-90 . 
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Photo 27 
Gravel deposits, type 2. 
Detail of Photo 26 showing alternating sandy and conglomeratic layers and cross bedding (upper 
leN). 
Location: Weaver Creek, WC-4-90. 



Photo 28 
Gravel deposits type 2, showing crude bedding, poor sorting and reddish, clay-rich matrix. 
Boulders are 10 to 50 cm. in size. 
Location: Weaver Creek, WC-13-90. 

Photo 29 
Gravel deposits type 2, similar to Photo 2B. Note apparent imbrication of boulders (upper lefT) 
indicating old channel bed. 
Location: Weaver Creek, WC-13-190. 



Photo 30 
Gravel deposits type 2. Showing very coarse, bouldery, (to-50 cm size boulders), unsorted 
character and rare, coarse sandy layers. 
Location: Weaver Creek, WC-15-90. 

'. 
" \. to 

• ." . -. . , - • . ' . 
~ . ? .. 

.. • , ... , 
• 



Photo 31 
Gravel deposit type 2. 
Detail of Photo 30 showing unsorted character, well rounded, very large boulders (up to 50 cm size) 
and small amount of reddish, clay-rich matrix. Interpreted as a high-energy fluvial deposit. 
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Photomicrograph (PM)1 

PM # 2 

Fresh meta-quartz-diorite. 
Anhedral plagioclase (grey), quartz (white), large hornblende, scattered sphene grains (brown, 

Texture metamorphic. 

Meta-diorite, altered. 
Sericitized feldspar (brownish colour), quartz (white), oriented chlorite flakes (green), scattered 
opaques (black). Some feldspar occurs as an unaltered mosaic. Texture metamorphic. 
OG-13-90, 35x, plain transmitted light. 



PM # 3 

PM # 4 

Feldspathic hornblendite/mafic hornblende meta-gabbro. Randomly oriented hornblende grains, 
anhedral (grey). Texture metamorphic. 

,transmitted' crossed nicols. 

Meta<iiorite/hornblende gabbro. Blotchy hornblende (green), anhedral plagioclase, accessory 
apatite (white), epidote (yeffow). Texture metamorphic. 
OG-74b-90, 35x, plain transmitted light. 



Feldspathic meta-hornblendite. Large plates of hornblende (green) in places intergrown with 
small, anhedral feldspar (white). Scattered, subhedralapatite (white). Texture metamorphic. 
OG-29a-90, 35x, plain transmitted light. 

Altered meta-diorite. Altered feldspar (brownish), stringers of chlorite (ureen). Scattered 
apatite (white), pyrite (black). Metamorphic texture. 
OG-21A-90, 35x, plain transmitted light. 



PM # 7 

PM #6 

Altered meta<ilorite? Sericite (after feldspar?, fine gralned, hIgh birefringence), acicular, weakly 
orionl'ed chlorite. Foliated, metamorphic relict texture .. 

transmitted crossed nicols. 

Meta<1/orite/hornblende gabbro. Anhedral hornblende and partly altered plagioclase. Metamorphic 
texture. 
OG·74B·90, 35x, transmitted light, crossed nico/s. 



PM #9 
Meta-diorite. 
Anhedral plagioclase (ye'l/o,w;"h), b:;~t~;:r,;C~h~/'Orite (light green), disseminated opaques (black) and 

(white), minor ' t veins (high relief, dark) and carbonate vein. 

I 

PM # 10 
Meta-diorite. 
As above (#9), crossed nicols. 
OG-34a-90, 35)(, transmitted light, crossed nicols. 



PM # 1 t 
Ultramafic hornblendite. Mosaic of large, randomly oriented, anhedral hornblende. Scatrered large 
apa tite (white) and accessory epidote (yellowish). Metamorphic texture. 
OG·75b·90, 35x, plain transmitred light. 

.' . 
prJ # 1 ~ " .. !~ : . 

Ultramafic hornblendite. 
As above (1111), crossed nicols. 
OG·75·8 ·90, 35x, lransmirted light, crossed nicols 



PM # 13 
Ultramafic hornblendite. Randomly oriented large hornblende plates, disseminated opaques. 
Metamorphic texture. 
OG-42b-90, 35x, transmitted light, crossed nicols. 

"-''''-'''-'-, U,ltram,'fic hornblendite. 
As above (#13), plain light. 
OG-42b-90, 35x, plain transmitted light. 



PM # 15 
Feldspathic hornblendite. 
Randomly oriented hornblende enclosing tourmaline (dark green/ black) and feldspar (white). 
Metamorphic texture. 
OG-43b-90, 35x, plain lra" sff,ine'd , , 

/ \ 
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Large, poikiliric tourmaline (dark green) inlergrown with feldspar (white) and hornblende (light 
groen, right margin) 
OG-43b-90, 35x, plain Iransmined light. 



PM # 17 
Greisen? 
Recrystallized, fresh feldspar, quartz forming a fine mosaic Intergrown with large porphyroblastic 
muscovite. Scattered a former diorite. 

~<!..1tJJ!~;;~~;~~~~:~~ri packed epidote grains with minor amphibole, quartz. 
fractured rock. 

OG-19b·90, 88x, transmitted light, crossed nicols. 



PM # 19 
Partly altered dyke, intermediate to felsic composition. Fine grained, massive, igneous texture. 
Feldspar lathy and anhedral, Femags (chlorite) acicular and blotchy. 
OC;:3,5."~O" 35x, transmitted' ,crossed nlcols. 

Pr.1 # 20 
Partly altered dyke. 
Detail of photomicrograph H 19 
OG·35D·90, 88)(, transmitted light, crossed nico/s 



PM # 21 
Partly altered feldspar - porphyry. Fine grained, Igneous matrix of lathy and interlocking feldspar. 
Scattered phenocrysts of feldspar (not in photo) and boxy, altered femags (biotite and opaque, 
centre of 

, 
Scattered epidote. metasomatism? 
OG-42a-90, 35x, transmitted light, crossed nicols. 



PM #23 
Fractured, epidote-veined aplite dyke. Mosiac of fresh feldspar (albite?), large sphene grain (lower 

Abundant fine, epidote -filled fractures. 
O('·"6EI·911. transmitted', crossed nicols. 

!:"'U!.£~E!);dO';.ZCC diorite? 
Epidote rock with minor amphibole, opaques. No textural relicts. Fractured, local cataclasis of 
epidote indicating post - hydrothermal deformation 
OG-34B-90, 35x, transmitted ligllt, crossed nicols. 



PM #25 
Epidorized diorite? 
Fine massive epidote rock, minor quartz, chlorite. No textural relicts . 
. ~~l~~~:;~';Jtr~ansmitted crossed nicols. 

PM #26 
Highly altered, metasomatized ultramafic from breccia ore zone. 
Sericite (+ talc?), impregnated with fine limonite, pseudomorph after large hornblende (?). 
Scattered apatite grains (grey). 
OG·32E-90, 35x, transmitted light, crossed nico/s. 



PM # 27 
Brecciated felsic 

Angular, ~:;~~~rr~;~~~,:~;;0~1;~m~ad:e~!Up of K·feldspar, quartz, plagioclase. Mafrix made up of small mineral and minor isotropic material, probably glass. 
OG·15·90, 35x, 

='..!!.~~,m'.'i:;I; stockwork from ore zone. 
OG·32Ca·90, 8Bx, transmitted ligllt, crossed nicols 



PM # 29 
Quartz rich stockwork, breccia ore zone. Quartz mosaic cut by fractures filled with sericite or talc. 
OG-100b-90, BBx, transmitted fight, crossed nlcols. 

PM #30 
Quartz-limonite stockwork, breccia ore zone. 
Large, euhedral Quartz crystal (left) in contact with fine grained Quartz mosaic intergrown with 
concentrically structured, multi-stage limonite. 
OG-J2Ca-90, 35x, transmitted light, crossed nicols. 



PM # 3 1 
Quartz-limonite stockwork, breccia - ore zone. 
Detail of #30 showing concentric arrangement of multistage limonile deposition in cherty quartz 
OC; -32Ca-!IO, BBx, transmitted crossed nicols. 

Ou'an!-/,'n",nite stockwork, breccia ore zone. 
grained, mosaic quart7 intergrown with minor opaque (limonite) Nore microcrysralline quartz 

nucleating on previous cubic pseudomorph - possibly a replaced pyrite cryslal 
OG-32Ca·90, BBx, transmitted light, crossed flicols. 



PM #33 
Quartz· limonite stockwork, breccia ore zone. Detail of photomicrograph #34 showing morphology 

Interpreted quartz platelets. 
transmitted 

!:.!l'-"~bUalt'-lh"onite stockwork, breccia ore zone. 
Cherty, microcrystalline quartz matrix hosting angular quartz fragments (lower right) and linear 
structures of finely nucleated quattt which are interpreted as small quartz platelet. Scattered 
carbonate patches (upper and accessory opaque. 
OG-9B-90, transmitted' crossed nico/s. 



PM #35 
Breccia ore. 
Fragments of 

.' 
t 

(black) and Fe-oxide (hematite? white) cemented by younger Fe-hydroxide 

PM #36 1 1.>1 ! 

Breccia ore. De/ails of pho{omicrograph # 36. Quartz (black) forms parr of (he inter -fragment matrix. 
OG-100-a-90, 130x, reflected light. 
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PM #31 
Breccia ore. 
Fragments 01 zoned Fe -oxide and hydroxide (hematite? limonite?) in a matrix of gangue (quartz, dark 

and unidentified greenish Fe-oxide phase. 

OG·7·90. reflec;~ted.~~r-

!:IlL.lC!l~~:~ are. 

Pyrite relicts (yellowish white) in matrix of several phases of Fe -oxide and Fe-hydroxide. Several 
possible gold grains (- 70 micron size) at lower centre, in gangue. 
OG·7-90, 130x, reflected light. 



PM #39 
Breccia are. 
Fragments 0.2 millimetres long) of concentrically zoned col/alarm Fe-oxide and Fe-hydroxide in 

Concentric' is at a scale of 10 to 30 microns. 

PM #40 
Breccia are. 
Concentric zoning of col/alarm Fe-oxide - hydroxide fragments. Abundant red internal reflections 
In outer portions of fragments. 
OG-100A-90, 130x, reflected light, crossed nicols. 
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PM #41 
Gold grain (3 micron size) in gangue (red) of breccia ore. 
Gangue is quartz appearing red due to underlying limonite. Bluish grey areas are Fe
oxide/hydroxide. 
OG-9A-90, 448x, 011 immersion, reflected light. 

PM 1142 

Gold or electrum grains? Severa! 3-10 micron size, unidentified isotropic grains of high 
reflectivity and white-yellow colour. 
OG-9A-90, 44Bx, oil immersion, reflected light. 



PM 43 and 44 
Unidentified opaque minerals (possible electrum or Pt-Group Minerals (?) in gangue (quartz) 01 
breccia ore. 

3·25 micron size, isotropic, white-yellowish colour and high relJectivity. 

Surrounding bluish grey and light grey area is zoned, brecciated Fe-oxide. Fe.f1ydroxide (hematite, 
goethite). 

rel/ected 



PM 45 and 46 
AI/oy(?) grains in gangue (quartz) of breccia ore. Unidentified, 10-30 micron size, isotropic grains 
of white (#45) and yellowish white (#46) colour and high reflectivity. Surrounding bluish grey, 
light grey and greenish area is zoned, brecciated Fe-oxide, Fe·hydroxide (hematite, goethite?). The 
quartz gangue that hosts the possible al/oy grains is 8ft a late, translucent, in places euhedral 
variety. 

OG-9A-90, 448x, oil immersion, reflected light. 
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PM 47 and 48 
Unidentified opaque grains (possible electrum? or Pt-Group Minerals?) in gangue (quartz) 0/ breccia 
ore. 

20 micron size, isotropic, yellowish whire colour and high refJectMty. Bluish grey globules are 
coll% rm Fe-hydroxide 30-50 microns in size. Light grey grains are TI-silicates. 

OG-9B-90, 448x, oil immersion, reflected light. 



PM 49 and 50 
Alloy (?) grains (white) in gangue (quartz) of breccia ore. 
As in photomicrographs 47, 48: Unidentified, white, highly reflecting isotropic grains, 30 to 50 
micron size in gangue. Grey particles in #50 are Ti-sllicates. 
OG-98-90, 44Bx, oil immersion, reflected light. 



PM 51 and 52 
Matte and alloy particles. 

Man-made, magnetic, smelted particles. Globules of sulphide matte (yellowish while) rimmed by 
unidentified oxide and Fe-alloy phases (bluish grey, brownish grey) 
Diameter 0.5 - 1 millimetre. 
OG-96-90, 140x, reflected ligM 
Location: Surface, near shaft. 



SulphIde-mane. Man-made, magnetic, smelted globule of sulphide matte (white), with narrow rim 
of Fe-alloy. Diameter approxImately 1 millimetre. 
OG-96-90, 

""'-":~;;d. matte. Portion of a 2-3 millimetre globule of sulphide marte under crossed nicols. The 
internal structure 01 the sulphide matte is illustrated by anisotropic crystals: Skeletal sulphide 
crystals are oriented in a radial pattern normal to the periphery i.e normal to the cooling surface. 
OG-96-90. 130x, reflected light. crossed nico/s. 
Location: Surface, near shaft. 



PM # 55 
Alloy panic/e. Man-made, magnetic. smelted panicles. fnrerbanded. iron alloys (white) and Fe
oxide (bluish grey) 
OG-96-90, reflected 

particle. Detail of photomicrograph 1155 showing banding of alloys and Fe-oxides. 
reffectiviry) show different colours (white and pinkish). 

0('·96·S'0. 14Qx, reflected light. 
Loea/ion: Surface, near shaft. 
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APPENDIX D 

CHEMICAL ANALYSES 
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APPENDIX E 

GEOLOGICAL ASSESSMENT 

SCOPE OF WORK: 

Inco is investigating the properties of Weaver Creek and Oro Grande mine sites near 
Wickenburg, Arizona. 

Geological assessments of the sites are required based on investigations of the foll owing 
. geological factors: 

1.0 Paleoplacers 
Stratographic variations 
Lateral variations 
Potential damming fronts 

2.0 Potential paleoplacers 
Overlying teniary conglomerates 

3.0 Bedrock , 
Complex/ composite or layered(?) 
Diorite-monzonite and breccia interface 
and schists 

4.0 Detennine if bimodal 
Paleoplacers, damming fronts 
Potential paleoplacers 
Bedrock 100 level 

200 level 
Metallics origin & distribution 

It is expected that a site investigation will be carried out within an 8 to 10 day time period, 
an interpretation of indications made, data collected previously by otbers reviewed and a 
comprehensive repon prepared summarizing the geological structure of the area. 

The summarization of tbe indications should include tbe basis for conclusions reached. , 

The assessment work is being carried out in cooperation with McFarland & Hullinger and 
Global Platinum & Gold Inc. and their consultant Mr. Russell Twiford of Global Ventures. 

The work is to be carried out under the direction of Mr. Frank Puskas of Inco Exploration 
& Technical Services Inc. 
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