April 16:

Morning:

drive

Afternoon:

April 17:

Drive

and Cleator Fm. (informal name) in an area of lower
metamorphic grade. $ 10

Stop 6: low grade pelitic rocks just south of the Aqua
Fria River,

Stop 7: felsic volcanics of the eastern volcanic belt

Stop 8: fault at edge of Shylock fault zone

Stop 9: £l folds $ 3, 10

Return to Prescott

to Mayer then north to Pipeline Rd. $2, 3, 4, 10

Iron King Volcanics - structure and stratigraphy

Stop 1: isoclinal folding (fl) as per J. Evenson

Stop 2: calcareous rocks - discussion of protolith
problems

Stop 3: metamorphic reactions producing amphibole,

Return to Mayer then southwest on Goodwin Rd. to Mule

Creek.

Brady Butte - Mule Canyon Area $3

Stop 4: traverse across an area where layering and Sl
are folded by £2 folds; observe Texas Gulch
unconformity; return upsection through Texas
Gulch Fm,; return to road along Mule Creek
and observe f1 folds now folded by f2 event.

Drive to eastern limb of Texas Gulch Fm. and stop at

the end of road by corral, BAlong the road 2bserve

fla folds.

Stop 5: hike up Turkey Creek and observe fla folds as
well as major fault zone. Traverse south one
creek, then up creek and observe foliation
relative to £2 folds., Traverse back down
creek to Turkey Creek and observe Iron King
Volcanic stratigraphy as well as Texas Gulch
contact. :

Return to Prescott

to Humboldt and enter Iron King Mine. $ 19

Stop 1: on road leading south of mine, traverse east
to old workings passing through sericite-
pyrite alteration. At the chert outcrop we
will discuss the geology of the mine and
spacial relationships of ore to alteration
and the geochemical nature of the deposit.,
Hike down to the creek and return to
vehicles,

continue on road to Copper shaft

Stop 2: observe alteration

continue on road to small road to east

Stop 3: observe chloritic alteration (?)

return to mine site and take mine road south to

Power Line Rd. o

Stop. 4: Texas Gulch Pm,

-8top 5: Railroad cut felsic wvolcanics

return to Rt., 69.  ~{LUNCH 1) :




Afternoon: Binghampton - Copper Queen Mines; drive to Mayer then turn
north to Agua Fria River \
Stop 6: hike west along river to see f2 folds and 12
lineations. Return to vehicles.
Stop 7: traverse along creek to look at various
breccias.
Stop 8: alteration associated with the Cu. Queen mine
Stop 9: alteration associated with the Binghampton
mine, $# 10, 20
Return to Prescott
April 18: drive to Jerome and meet Paul Handverger at the museum at
9 a.m, $ 11
April 19: drive to Mayer and south along Blue Bell Rd.
Morning: Geology of the Blue Bell Mine area $ 17
Afternoon: Geology of the DeSoto Mine area $ 18

Return to Prescott.
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691 ROBINSON DRIVE ¢ PRESCOTT, ARIZONA 86301 » 602/778-5321
Arizona Precambrian Field Trip to the Prescott-Jerome Area

for: NICOR MINERAL VENTURES INC, by: Pat O'Hara

April 15:

Morning:

Afternoon:

April, 1985

Room 171, Yavapai College

1) introduction to stratigraphy and age relations
between Precambrian rocks throughout central, Arizona
2) structural models proposed by various workers,

3) metamorphism and the role of fluids during regional
and contact metamorphism

4) summary of stratigraphic and structural models

5) ore deposits associated with Precambrian rocks

6) geochemistry of stratabound systems

7) a geochemical ore genesis model

Drive to Mayer and on to Cordes
Stop 1: overlook south of Cordes-discussion of the
following:

1) pretectonic intrusive complexes

2) eastern metavolcanic belt

3) Cleator Fm., (informal name)

4) Brady Butte granodiorite

5) Iron King Volcanics

6) Crazy Basin quartz monzonite

7) ductile deformation

8) Shylock fault zone #'s 1-9

Transect of eastern volcanic belt

Stop 2: felsic volcanic rocks within the Shylock
fault zone,

Stop 3: isoclinal folding of feruginous chert in the
felsic volcanics

Stop 4: at site of the old railroad station of
Middleton - folding of layering and various
schistosity into broad £3 fold,

Stop 5: high grade regional metamorphic assemblages
including staurolite and andalusite,

Return to Mayer and transect the eastern volcanic belt




April 16:

Morning:

drive

Afternoon:

April 17:

Drive

and Cleator Fm. (informal name) in an area of lower
metamorphic grade. $# 10

Stop 6: low grade pelitic rocks just south of the Aqua
Fria River,

Stop 7: felsic volcanics of the eastern volcanic belt

Stop 8: fault at edge of Shylock fault zone

Stop 9: £l folds $# 3, 10

Return to Prescott

to Mayer then north to Pipeline Rd. $2, 3, 4, 10

Iron King Volcanics - structure and stratigraphy

Stop 1: isoclinal folding (fl) as per J. Evenson

Stop 2: calcareous rocks - discussion of protolith
problems

Stop 3: metamorphic reactions producing amphibole,

Return to Mayer then southwest on Goodwin Rd. to Mule

Creek.

Brady Butte - Mule Canyon Area $3

Stop 4: traverse across an area where layering and Sl
are folded by £2 folds; observe Texas Gulch
unconformity; return upsection through Texas
Gulch Fm,; return to road along Mule Creek
and observe fl1 folds now folded by £2 event.

Drive to eastern limb of Texas Gulch Fm. and stop at

the end of road by corral. Along the road observe

fla folds.

Stop 5: hike up Turkey Creek and observe fla folds as
well as major fault zone., Traverse south one
creek, then up creek and observe foliation
relative to £f2 folds. Traverse back down
creek to Turkey Creek and observe Iron King
Volcanic stratigraphy as well as Texas Gulch
contact, -

Return to Prescott

to Humboldt and enter Iron King Mine. $ 19

Stop 1: on road leading south of mine, traverse east
to old workings passing through sericite-
pyrite alteration. At the chert outcrop we
will discuss the geology of the mine and
spacial relationships of ore to alteration
and the geochemical nature of the deposit.
Hike down to the creek and return to
vehicles,

continue on road to Copper shaft

Stop 2: observe alteration

continue on road to small road to east

Stop 3: observe chloritic alteration (?)

return to mine site and take mine road south to

Power Line Rd.

Stop. 4: Texas Gulch Fm.

Stop 5: Railroad cut felsic volcanics

return to Rt. 69.  ~{LUNCH 1) :




Afternoon: Binghampton - Copper Queen Mines; drive to Mayer then turn
north to Agua Fria River ,
Stop 6: hike west along river to see £2 folds and 12
lineations, Return to vehicles.,
Stop 7: traverse along creek to look at various
breccias.
Stop 8: alteration associated with the Cu. Queen mine
Stop 9: alteration associated with the Binghampton
mine, # 10, 20

Return to Prescott

April 18: drive to Jerome and meet Paul Handverger at the museum at

9 a.m, $ 11

April 19: drive to Mayer and south along Blue Bell Rd.
Morning: Geology of the Blue Bell Mine area $ 17
Afternoon: Geology of the DeSoto Mine area $ 18

Return to Prescott,




NICOR MINERAL VENTURES
Prospect and Submittal Report

Date: June 16, 1985

Property Name: _Silver Mountain Township: _9 N

County, State: _Yavapai Co., AZ Range: 1.2:-4

Date Examined: In office By: G.A.Parkison Section: Several

Reply and Date: Quadrangle Name: Crown King, Copperopolis

7%
AMS Sheet: Prescott

Summary, Conclusions, Actions Recommended _This property may be of interest for small
company with underground experience. Veins probably som i
with local remobilization. Gold values generally less than 0.04 opt.
Probably narrow vein widths. Will pass on this.

Location and Accessibility About 6 mi. south of Crown King, AZ. Access by USFS
dirt roads.

Owners and Intermediaries, Address, Phone, Zip Unknown - submittal report on file prepared by
Robert Winegar, Geoplan, Inc., 1001 N. Russell, Missoula, MT .59802;
(406) 543-5850 who is acting as agent (?) for owners who are AZ limited
partnership KOOZ.
Property Description, Status _28 patented, 66 unpatented claims -- agent(?) for owners
is Geoplan

Terms _ 6 mos. free with $10,000 work; $20,000 payment + $50,000 work for next
vear: vears 2 through 5: $20,000 or 5% NSR and $100,000 work each yr.; 5%
NSR toward $15,000,000 purchase or $50,000 payment for thereafter.

Previous Exploration and Production
Unknown. Probably quite small production. Several shafts, tunnels.
Five reverse circ. holes drilled -- only some data known.

General Geology Within Precambrian Yavapai Schist bordering Precambrian
granite cut by younger Precambrian dikes, intrusives.

Geology of Prospect* _Granitic bodies and latite dikes cut the schist, often
parallel to foliation. Veins appear to also parallel foliation and often
in contact with latite dikes. Veins predate regional amphibolite facies |
metamorphism. : ; o

Mineralization* (Primary and Secondary) Mineralization could be syngenetic, is certainly

of vein is 6 ft. w/grades of 2.2% Cu, 4.5 opt Ag, .04 Au for speculative
reserves,

Geochem Results Available from geoplan

Exploration Recommended _None - veins probably quite erratic in grade and width.
All underground mining.

Attachments
References

* Attach geologic map, sketch or otherwise, including examiner’s observations with emphasis on mineralization and alteration and their relationships to other
geological features. Other desirable attachments: Location map, property map, sample results, etc.




SUMMARY REPORT:

SILVER MOUNTAIN PROPERTY

by

Robert C. Winegar
Geoplan, Inc.

May 6, 1985

Robert C. Winegar, Pre
Geoplan, Inc.

1001 North Russell
Missoula, Montana 59802
(406) 543-5850




Summary Report: Silver Mountain Property

Location
The property consists of 28 patented and 66'unpatented

claims in TON, RIW and TY9N, R2W Yavapai County, Arizona (Fig. 1).

Access is by gravel and paved roads, a total of 55 miles from l

downtown Phoenix. d
Figure 2 is a modified reproduction of a portion of

Lindgren's Bradshaw Mountains Quadrangle. The Yavapai Schist

forms an antiform structure around a core of Precambrian granite

and the Crooks Complex (Plate 1). Younger granitic bodies and

Plate 1. Bradshaw Mountains viewed from the southwest.
The Yavapai Schist is trending from the lower
right-hand corner of the picture through the
Pacific Mine and toward the upper left-hand
corner. Crooks Complex is the lineated rock
in the foreground of the Bradshaw Mountains.
Bradshaw Granite is the light colored rock

| occurring in the pine covered higher elevations.
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latite dikes cut the schist. The younger latite dikes are often
concordant with the foliation of the Yavapai Schist. The vein

Structures occur within the Yavapai Schist, often in association

ad e

with the latite dike bodies. The accompanying North Half and

South Half geology maps show the surface mapping accomplished
in 1977-1978.

The deposit is a copper-silver volcanogenic massive sulfide.
Metamorphism is in the amphibolite facies and some remobilization
of the ore has occurred. Two veins occur for a total strike length
of 5.3 mi. on the property. Leaching has been fairly complete at
the surface (Plate 2) but several samples, surface and underground,

show good amounts of copper, silver and gold (Table 1).

S S W T N -

heed  bed beed bl beed e bl bemed leed

Plate 2. Exposure of footwail gossan behind the old
hoist platform at the Pacific Mine. Oxidation
extends to 60 ft.l

1Jones, N. 0., 1970, Report on the Pacific Mine Area: Unpublished
report.




Table 1

Partial List of Sampling

: Au Ag Pb Zn Cu
; Location Sample type oz/ton oz/ton % % %
Pacific Mine |
Dump Grab .047 .76 .04 g .60
Copper Ash
Tunnel ;
Sta. 85 Grab .010 1..24 nil 0.2 1.97
Sta. 148 18" Chip .035 22.48 0.20 7.9 12,67
Sta. 125 Grab »035 18,76 - 0.10 0.5 8.38
Comet Tunnel I _
Pit Dump Grab » 061 1,37 .01 +03 3.3
Sta. 75 Grab . 040 2«82 nil 0.4 3,28
No. Ten Tunnel ‘ :
Dump Grab ' .070 1.20 nil 0.5 3.05
Dump Grab .084 2:4) .01 .03 .65
Adit 5' Chip .006 .09 Tr +D1 .12
Little Joe |
Trench Grab .055 15.38 26.6 0.2 .26
Wellington ‘
Sta. 15 Grab .030 .70 nil 0.4 nil

Five reverse circulation drill holes were completed on the

property but only part of the data is in Geoplan's possession.

Reserves
The work thus far has defined a good exploration target
but enables only speculation on reserves and grade. A potential

model would be 6 ft. mining width x 6000 ft. strike x 700 ft. depth

yielding 2+ million tons @ 2,27 Cu, 4.5 oz/ton Ag and .039 Au.
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These are arithmetic averages of the above analyses with the
high and low thrown out. Value per ton = $75.10; using Cu @
$.60/1b, Ag @ $6/0z and Au @ $300/0z. Pb and Zn may also give
some credits.

These figures are to be used only as a perspective on the
size and kind of property Silver Mountain presents. A substantial
amount of initial exploration work has been done with the surface
and underground mapping but much remains to be completéd for
definition of grade, reserves and mine feasibility.

Geoplan, Inc. has an agreeméqt with K002 (a Arizona Partnership)
for consulting on the property. Our involvement is to be paid
from monies due the owner (K00Z). Finder's fees or other payment
from the buyer or leasee is not expected. All materials are

available for examination in our office.

General Terms

1. First six months free time with an exploration commitment
of $10,000.

2., First year after the first six months:
5% royalty on NSR or a minimum royalty of $20,000,
whichever is greater, and an exploration commitment
of $50,000.

3. Second year and continuing yearly through fifth year:

5% royalty on NSR or a minimum royalty of $20,000,

whichever is greater, and an exploration commitment
of $100,000.

4, Sixth year and continuing yearly until a purchase price
is reached of $15,000,000;

5% royalty on NSR or a minimum royalty of $50,000
without an exploration commitment.




I'ON L33HS

|
|

! 841z410nb uosy
dp0qydwo  zpi0nd m
L1681 Sl 130 3LV AHJVHOOLCHd
.0 IVAMI LN MNOLNOD i c.:o@.Equ E W
ocM o n'&’ lv \\\
008=_1 37728 i 1S14Y3s aj1A02snW
x 1
: uoyoas ~x ' 9
3 X ; 9j10wbad B
8261-2261 #Bunid buscys 10 pjoj ‘F\_X s s oayip 0 E
«WM .wwwu-q; oo prauyauy ma
uo no 41
QZ\M h&wut yIoN _ N UIBA pazijoJauiw s UDSSOB H
33 .mhgmu.nvu%hcﬁu..u 443904 JUBISAOW  9A140]a1 Bumoys SYNDY . e° ”
o g a.a.:-\ . : (a4!p) yosoq
$4004u02 vau.._...hz&u\ - )

IReURInL10 DUED0,, e #Bnob ynoy peiayjo
8Bunjd Bumoys $1xD POy JOUIW

Buippaq <« %904 21uD3|oA

[=]
l Adoyaag === _

Bunuof —~ swipad

UOI409UI| Bumoys UOKDIOS N\. wnjAmo

A4ouaaiond)

sysodap apyspuoy

2 LJIHS OL HOav N

\//
DLy

ek §




¢ON 133HS

©
o E

<
e N
Q >
(] (2] [5] [=]
)

B Q o o
[« ] EI[E
. UDLQWD38.d
E
g g
s 3
£] 5]
==

it

AR
Siv~
~00s

: r M 4ao u
Aq Abojoen obunid Bumoys
. Buyusof 04!
UOKDBUY) Bumows LOLDIO,
: . 11§ o ®y1p 84}
4 >/ A\ ! s » T .
Wo O00pp NV 2 ¥/ m f s.v\ o 19 2 QN Y I . e .
0 . - . e ) S ¥
! : W74 ¢ m: - . 7 (G X WA WS N /J
\ & ) \ ] ) -\ <4 i S BY S\ vay o A DIV i 7756¢ 3 Oe
W) so 0 0 4 . N\ $72 N et AN 2 ¥ HEY 7 \ s,
b)) e Q0 Dbl ey A 4R Q
2 J1) = & = > P 2 B dicA Nk A 2z
/ \ 5o . = -~ =~ L K g 1
Y b : % . S, UASS Al i
o P ; = T NNTTT S [ B I W2
° e g D ‘ > 7 5 X, DR Z 7 A
v 4 Sf d A R R Do T ..v.: o—
(14 ! o, =) : s S y -4 . R Ry y
o ~ 0 U, O<9s .»N.-.w > = |\ X o /; -.. N\ ,ﬂ..,...,..wv,ww > 7
) 0.0‘ & g o, o~ Q — / ob [ s 3 = «hy,.mdi :.Nm. \ 3
= = 2PN 227N v N A PRVAS A 3 §
NN /4 V Z & 71 L ¢ o) = » 3
Py - . .../..a. @ 3 = e - H » = y N
\ i N 7N = f XY BIOT = / X
> / < N ] . = i i = 92 2 / %
- (34 = R \ = o - & > D i S . 2
Q 75 A\ o % N
N > ooes ) o \ ZINE

ae
&N -
.l/1 9 OCse. el T —_—

, i\ NS //\
N
NP2 N7~ ,
\ I D) \
i
RIS
| . 7 723







4 NOR-QUEST RESQURCES LTD,(NQT-V




s L P
344 ABSTRACTS WITH PROGRAMS, 1985

Cvd 1)




fogt by Uowfloer @B
I~ B\/ Bvr . Miw Lih P\l/ct Wﬂl ( C’{7

13'.»°w

9

"69 ‘% ] w L
| @
O BLACK CANYON
34°N- "OQ ~ —

7 b — -3fN

\WICKE "gzc N
y .

i ‘ NEW RIYER

N\

A® _{ A
SENgTl N
Scale 1:.1.000.000 112w
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NICOR MINERAL VENTURES

oz MEMORANDUM

To: Staff

From: Mike Dennis

Date: October 24, 1985

Subject: Notes - Workshop on Early Proterozoic Geology of
Arizona

The workshop, convened by Clay Conway, Karl Karlstrom and Lee
Silver, was held on October 5 & 6, 1985 in Flagstaff. The
following are notes taken from the talks. No abstracts are
available.

Lee Sjlver - Overview and Selected Prospectives
Describes systematic age difference from north to south.-

1) North - includes Yavapai Series
a) Supracrustal rocks 1700 my
b) Granite (syn- and post kinematic) 1680-1750 my
c) Anorogenic granite 1400-1460 my :

2) South - includes Mazatzal, Haigler and Alder Groups
a) Supracrustal 1660-1710 my
b) Granite (syn- and post tectonic) 1610-1650 my
c) Anorogenic granite 1400-1460 my

Defines 2 distinct Proterozoic provinces

1) SW-NE trending extending from w-central Arizona to Great
Lakes

2) Western boundary defined as plate margin - parallel left -
lateral trancurrent faults
a) San Gabriel terrane is example of offset provinces

3) Northern province dominated by hornblende-rich primitive
island arc systems with inter-arc basins
a) Age ranges from 1700-1800 my
b) Would include Yavapai series rocks

4) At transition between provinces, high SiO02 rhyolites and
transgressive sedimentary rocks dominate
a) Boundary hard to identify but most put it in the area
of the New River Mtns (Orizaba Mine area)




5)

Southern province dominated by deep water fore-arc basin
type sediments

a) Extensive turbidite sequences

b) Age ranges from 1650-1700 my

c) Mazatzal Group and Pinal Schist

Clay Conway - Geologic history of the younger Early Proterozoic
rocks in central Arizona

Stratigraphy - Tonto Basin Area

1)

2)

3)

Mazatzal Group - youngest

a) Quart arenites with slates at base

b) Upper part has abundant interbedded felsic volcanic
rocks and quartz-rich sandstones

Haigler Group
a) Almost all rhyolite ash flow tuff with minor interbed-
ded clastic rocks

Alder Group

a) General trend of mafic to felsic volcanics up sectlon
with interculated sandstone, conglomerate and shale

b) Oldest

Stratigraphy - Mazatzal Mtn Section

1) Very similar to Tonto Basin section
2) Red Rock rhyolite is ash-flow tuff
a) Can map cooling units
3) At least 2 major widespread quartzite units are interbedded
with silicic ash flow tuffs
a) Indicate continental environment
b) Tuff is alkali rhyolite similar to alkali rhyolltes in
western USA
1) P€ rhyolites may represent calderas
Unconformities
1) Major unconformity at base of Deadman quartzite

a) Represents major tectonic events?
1) Doesn't think so; probably related to local
tectonics associated with calderas




Is Tonto Basin/Mazatzal section correlative to Pinal Schist?

1) Ages range from 1680-1700 my in both areas
a) Form continuous basin? Conway says yes

Proposes name of Pinal Super Group to include Pinal Schist,
Mazatzal Group, Haisler Group and Alder Group.

East Verde R. Sequence i.e., City Creek area
1) 1000's feet of greywackes (turbidites)
a) May be correlative to Yavapai Series?
b) Unlike anything in Alder Group rocks
c) Lots of uncertainty about where turbidites fit into
sequence

2) Paleocurrent data indicates NW to SE flow
a) Fluvial facies to NW, marine facies to SE

Gibson Creek Sequence
1) Mafic plutonic rocks - diorite

2) Chemically distinct from alkaline silicic rocks
a) Calc-alkaline

3) May represent basement upon which Pinal-Tonto-Mazatzal rocks
were deposited
a) Diorite may be correlative to Yavapai Series rocks

Structure - Tonto Basin Area

1) Thrust faults, reverse faults, fold axis and left-lateral
transcurrent faults
a) Generally trend NE-SW

2) Older than Apache Group

Structure-Mazatal Area

1) Similar to Tonto Basin in time and orientation

Defines Mazatzal Orogeny as foreland folding and thrusting

Metamorphic grade - lowe to upper greenschist

Kent Condie - General comments
Major problems

1) Time-space relationships of supracrustal rocks

3




2)
3)

Significance of bi-modal volcanism

Tectonic settings

Defines 3 rock-type associations

1)

2)

3)

Volcanic - submarine bimodal
1760-1790 my in AZ, CO, NM
1730-1740 my in CO

1720 my in NM

Volcanic - Sedimentary (submarine and terrestial, bimodal)
1680-1700 my in NM, AZ
1650 my in NM

Sedimentary - submarine and terrestial
1650(?)-1700+ my in AZ, NM, CO

Can define volcano-tectonic setting with time

1)

2)
3)

1730-1740 my dominated by basalt and rhyolite with very
little andesite '

1680-1700 my - bimodal volcanism with abundant andesite

1650 my - bimodal with mostly rhyolite with abundant
quartzite and pelite

Karl Karlstrom - Structural Styles and Kinematics

Mazatzal and Haigler Groups

1)

Classic foreland thrusting and folding

Alder Group

1)

2)

Pronounced vertical cleavage
a) Overprints older thrusts

10-20 km displacement on thrusts
a) Translated to NW

Yavapai Series

1)

2)

Texas Gulch Fm

Ductily deformed
a) Middle to upper amphibolite grad(?)

Early recumbent folds f
a) Up to 1/2 mile amp}itude




3) Followed by F, shortening, resulting in steeply dipping 3]
fold axis

4) Recumbent folds related to regional thrusting
5) Entire Texas Gulch records intense transposition
Shylock fault

1) Major early thrust fault
a) S, cleavage crosscuts it

Thrusting is NW directed

Lithology, structural style (brittle vs ductile), age meta-
morphic grade is different in Yavapai Series rocks vs Tonto
Basin/Mazatzal Rocks

1) Implies different terranes

Phil Anderson

Northwest AZ (north of Kingman)

1) 1900-2100 my old

2) Polyphase deformation contrasting with single phase to SE

Calc-alkaline mafic belts in New River, Cave Creek and Mazatzal
areas

Bimodal tholetic to calc-alkaline suite in Prescott-Jerome area
Structure - defined by fe-formations (ala Ed DeWitt)
a) Steeply dipping isoclinal folds
b) Can define regional stratigraphy based on fe-formations
c) Much controversy over Phil's ideas -

Yavapai Series redefined as Yavapai Super Group

1) Typical island-arc

Pat O'Hara - Structure and Metamorphism in Bradshaw Mtns
Structure - 2 episodes of deformation

1) Isoclinal folds (fl), steeply dipping axis
a) May be thrust related




2) Shallow dipping open folds
May be allocthonous rock packages

1) South to north stacking of Big Bug Group
a) Napping and thrusting

2) Followed by E-W compression
a) Steeply dipping S, foliation
b) Rotates shallow-dipping f; isoclinal folds into steeply
dipping folds
Metamorphism
1) Low temp assemblage in north Bradshaws
2) High temp assemblage in southern Bradshaws
Defines zones of high H,0 and CO, in metamorphic fluids

1) Controlled by bulk chemistry of rocks, i.e., carbonates -
high C02 '

Alteration

1) Most rhyolites altered to gtz-sericite schists
a) Alkali leaching - exchange of K-Na for Si
b) Ti and Zr may also be mobile

c) At higher metamorphic grade may get kyamite,
sillimanite or staurolite

Bl
Zerome Lindberg - Jerome

1) UVX is a separate body from UV
a) On opposite limb of major anticline

2) Reverse motion on Verde fault in Laramide, normal motion in
Tertiary '

3) Supergene enrichment of UVX in Tertiary

4) Steeply dipping NNW trending tight folds control geometry of
massive sulfide

5) Deposition along submarine scarp

a) Scarp is ring fracture of submarine caldera?




6) Cleopatra rhyolite is one catastrophic accumulation
a) Has fractures bordered by intense chloritic alteration
1) Implies hydrothermal system already in place
followed by caldera collapse

Gordon Swann - Shylock Fault zone and other shear zones in
Arizona

1) Mesa Butte fault correlative with aeromag and gravity
lineation

2) Skylock is a zone of widely distributed shear

Bruce Bryant - USGS, Denver - Geology of Poachie Range

1) Located on the south margin of the Colorado Plateau trans-
ition 2zone '

2) Plutonic rocks dominate .
a) Metamorphic rocks occur as septa and inclusions in
plutonic rocks
b) Several plutonic types - granite to granodiorite
1) Age from 1416 to 1700 my
2) Locally foliated
Age vs deformation
1) 1700 my - deformed
2) 1680 my - undeformed

3) 1416 +2 my - undeformed

Nancy Johnson - UofA grad student
1) Exhalite at Jerome contains abundant cobalt
a) May be used as pathfinder element - work in progress
Clay Conway - 01d Dick-Bruce - Bagdad
Stratigraphy
1) Homoclinal sequence

2) Locally steep folding

3) Strongly bimodal volcanism




4) From bottom to top
a) Bridle volcanics, mafic flows
b) Rhyolite, massive, extrusive, interbedded with felsic
clastic rocks and minor andesite
c) Mafic to felsic volcanic cycle

Intrusives

1) Leucocratic granite and granophyre west of mine
a) Subvolcanic equivalent of rhyolite?
b) Responsible for hydrothermal alteration

Geochem and Alteration
1) Chlorite pipe west of mine

2) Several other areas of chlorite alteration in basalt and
Dick rhyolite

Enrichment Studies

1) Cu - 3 ppm median in basalt
a) Normal - 50 to 100 ppm
b) Zn not leached from basalt, why?
1) Previous hydrothermal event
2) Leaching of Cu and Zn are independent of each
other

Alteration

1) Mg/Na ratio studies
a) Mg enrichment, Na depletion
b) Adjacent to 0l1ld Dick-Bruce get very high ratios
decreasing away

Phil Anderson - New River - Cave Creek Area

1) Mafic rocks at base of section are younger than Yavapai
Series : :

2) Section dominantly felsic rocks
a) Can trace Verde granite through an extrusive phase
1) Overlain by slates and greywackes

3) Can correlate stratigraphic units (with facies changes of
course) as far as the Dos Cabezas




Steve Maynard - UNM - New River Mtns
Three groups of Precambrian rocks
1) Moose Gulch metasediments, and ferruginous chert (Orizaba
Mine)
a) May be Yavapai(?) in age
2) Intruded by quartz chlorite on west side of New River Mtns
3) New River group, in fault contact with subaerial rhyolite to
the east
a) May be Haigler equivalent
b) Minor interbedded clastic component with tops facing
east
Structure - 2 terranes
1) Moose Gulch terrane
a) Penetrative deformation
1) Lineations, isoclinal folding, transposition
2) New River terrane
a) Tilting
b) Foliation developed near Moose Gulch fault
Origin of Moore Gulch fault
Possibilities - not sure which it is
1) Unconformity
2) Strike-slip fault
3) Normal fault
4) Thrust fault

Conclusions

1) New River group is part of the Southern Province (Lee
Silver)

2) Moose Gulch fault is a province boundary

Larry Middleton - NAU - Mazatzal Quartzite in the Del Rio area

1) Dominantly quartzites and congiomerate
a) Overlies rhyolite




2) Systematic upsection change

a)

b)
c)

Dominantly sand at base with bull gtz clasts in lower
part

Conglomerates increase in thickness and clast size
Rhyolite, chert, greywacke, and fe-formation clasts
increase upsection

3) Environment of deposition

a)

Gravel bar on alluvial fan and fluvail
1) N to S transport

4) Conclusions

a)

Upward coarsening and thickening and change in clast
type to older rock types suggests tectonic movement on
large fault causing prograding alluvial fans moving
south

Dave Pols - NAU - Thrusting in N. Mazatzals

1) Stairstep geometries, i.e, foreland thrust with folding in
upper plate '

2) NW verging

3) Folding in upper plate caused by thrusting

ulie Ro

er - NAU - Alter Group-Mazatzal Mtns

1) More complex than simple syncline (as suggested by others)

a)

b)
c)
d)

Presence of refolded folds

1) Gentle folding (f, of isoclinal (fl) folds
Mega quartzite boudins on scale of 1000¥s of feet
Sheared fold limbs

Rootless folds, quartzite floating in slates

Rob Reed - UNM - Geochemistry of Alder Group

2 populations of sediments

1) Arc derived

2) Collision orogen or foreland uplift

Igneous Rocks

1) Shows fractionation patterns

10




2) Continental arc (calc-alkaline) affinities with respect to
trace elements suites

Winnie Kortemeir - ASU - Topaz & Beryllium mineralization, Alder
Group, Tonto Basin

Breadpan formation - lower unit

1) Interbedded slates and greywackes

2) Beryl in veinlets

Flying W formation - upper unit

1) Rhyolite tuff, basalt and volcanoclastics

2) 1715 +15 my

3) Topa;'in heavy mineral separates from rhyolite tuff
Mineralization

1) Flourite in quartz veins

2) Beryl in K altered shale

3) Tourmaline common
Pete Copeland - NM Tech - Geochem of Pinal Schist

1) Basic igneous rocks similar to back-arc basin basalts
a) Based on trace element suite

11
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1
Abstract

Stratabound Proterozoic precious metal mineralization in central Arizona is associated with
. felsic and adnesitic to mafic volcanic rocks and sediments derived from these rocks. Hydrothermal

flulds associated with felsic volcanism form gold mineralization within hotspring vent complexes or
within asymetric basins, which flank the vent complexes and are filled with tuffaceous sediments.
Massive to semi-massive sulfide copper-zinc systems associated with felsic volcanism may locally
contain small gold occurances either laterally or vertically zoned from the ore.

In andesitic to mafic rocks, zinc-lead-gold-silver-copper bearing mineralization and gold min-
eralization are both associated with feruginous sulfide bearing cherts.

The partitioning of gold into these specific geologic environments may be related to variations
in temperature and composition of the hydrothermal fluid and the depth of the seawater-sediment
interface below sea level during the mineralization event.

\ Introduction

Gilmour and Still (1968) first proposed a strataform origin for mineralization at the Iron King

Mine. This pioneering paper was followed by Anderson and Nash (1972), who proposed a stratabound
1 origin for concordant lenses of mineralization at Jerome. Since these papers were published many

deposits and mineralized systems within central Arizona have been identified as stratabound deposits.
(Figure 1)

The purpose of this paper is to summarize geological and geochemical data which has been gen-
erated in the past twenty years within industry and academia and to suggest that these deposits have
a more complex origin than was previously recognized.

Proterozolc Stratigraphy
Yavapai Series

Metavolcanic and metacedimentary rocks of the Yavapai Series (Anderson and Creasey, 1958) crop
out within the area described in this study. These rocis were originally subdivided into the Ash
Creek Group and Alder Group (Anderson and Blacet, 1972c). istopic data led Anderson and others
(1971) to rename the Alder Group the Big Bug Group, which includes all the rocks of the Yavapail
Series exposed in the area described in this study.

Big Bug Group. The Big Bug Group is divided into three formations. From oldest to youngest they
are: (1) Green Gulch Volcanics, (2) Spud Mountains Volcanics, and (3) Iron King Volcanics (Anderson
and Silver, 1976). The Green Gulch Volcanics do not host any of the deposits included in this study,
therefore, they will not be discussed. The thickness of the Big Bug Group cannot be measured with
confidence because of the probability that unrecognized small folds on the flanks of major folds
duplicated the section and because of probable thinning and thickening of units during deformation
(Anderson and Blacet, 1972c).

The following description of the Spud Mountain and Iron King Volcanics is taken from the report -
by Anderson and Silver (1976, p. 17). for more detailed information the reader is referred to the
meny articles coauthored by C.A. Anderson listed in the references.

The lower part of the Spud Mountain Volecanics is characterized by andesitic-rhyolitic breccia
containing interbeds of crystal tuff, tuffaceous sandstone, and siltstone. Clasts in the breccia
range from 3 to 50 cm in diameter, and individual breccia beds range from 3 to 10 meters in thick-
ness. The dominant rock type forming clasts is porphyritic andesite containing phenocrysts 4 to 8 mm
long; clasts of rhyolite may be absent in many beds and abundant in others. The breccia beds form
the core of an overturned anticline in the northeastern corner of the Mount Union quadrangle (Figure
1). In the southern part of the Mount Union quadrangle, the breccia beds are thin and appear as
interbeds in thickly bedded and massive crystal tuff containing stubby crystals and clasts of quartz
and albite.

The upper part of the Spud Mountain Volcanics is dominated by andesitic tuffaceous rocks,
locally containing rhyolitic flows and tuffs. Zircons from one of these flows exposed north of the
Big Bug Mesa gave an isotopic age of 1775 - 10 m.y. (L. T. Silver, cited in Anderson and others,
1971) This date suggests that a large part of the Big Bug Group is younger than the Ash Creek Group.

In the northwest corner of the Mayer quadrangle, the andesitic tuffaceous rocks in the Spud

- Mountain Volecanics contain ferruginous cherts that intertongue with the Iron King Volcanics. South-
ward in this quadrangle and west of the Shylock fault zone, light-colored, sandy and silty tuffa-
ceous rocks become dominant.

The Iron King Volcanics is a thick sequence of pillow and amygdaloidal andesitic and basaltic

L} flows, locally containing thin interbeds of rhyolitic tuffs and flows. The youngest unit is a mixed
andesitic-rhyolitic tuffaceous rock that crops out in the trough of the overturned syncline.

Isoclinial folding obscures the original stratigraphy (Anderson and Blacet, 1972; DeWitt, 1976,
1979; Anderson, 1978; O'Hara and others, 1978); therefore, the only way to develop a stratigraphy is
to fit the lithologic units into a fold model. Lack of marker horizons of adequate lateral extent
hinders structural and stratigraphic analysis in she region.

In the vicinity of the deposits, there is an extremely varied package of volcanic and sedi-
mentary rocks. (Figure 1) Metavolcanic units are complexly interlayered and indicate that rapid
facies changes were characteristic of the protoliths, that potential growth structures existed to
obscure the stratigraphic relations, and (or) that structural repetition has taken place.




NICOR MINERAL VENTURES
Prospect and Submittal Report

Date:
Property Name: 'ﬁn”—s Eap Mine Township: TN RAW  Scc Iig},/ +/2
County, State: YduAifA, Co ; A= Range:
Date Examined: __Q,éz,éﬁg_ By: _ML_GELEA/ Section:
Reply and Date: Quadrangle Name: Mt dwm s’
AMS Sheet:

Summary, Conclusions, Actions Recommended //41 \'141/1#4/’ i«nmé

Location and Accessibility —’V}_QMMLLM_%_&MM of W//{-ﬂf

Owners and Intermediaries, Address, Phone, Zip ﬁ/'// /77095

Property Description, Status

Terms

Previous Exploration and Production

General Geology

Geology of Prospect* % i ) < +

Mineralization* (Primary and Secondary)

Geochem Results

Exploration Recommended _,&zzu

Attachments
References

* Attach geologic map, sketch or otherwise, including examiner’s observations with emphasis on mineralization and alteration and their relationships to other
geological features. Other desirable attachments: Location map, property map, sample results, etc.
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SKYLINE LABS, INC.

1775 W. Sahuaro Dr. e P.O. Box 50106
Tucson, Arizona 85703

(602) 622-4836

REPORT OF ANALYSIS

WESTMONT MINING, INC.

Attn:

Mr . Michael M. Gustin

2341 S. Friebus, Suite 12
Tucson, Arizona 85713

Analysis of 37 Rock Chip Samples

JOB NO.

UGH 175
June 21, 1988
45797 TO 45882

PAaGE 1 OF 2

AU Ag
ITEM  SAMPLE NO. (ppm)  (ppm)
1 45797 .40 4
TRAILS EAD 5 45798 .99 4
gne 3 45799 .04 1.8
4 45800 (.02 4 B
5 45850 1.70 4.0 A5°Qe ve 1n
9%\&
6 45851 2 1.4 3'o€km7'a~)ml/cf # 59
ORy CpANIE 45852 .02 4
fe 45853 .02 .8
DSTRRT - ATWATEE | 9 45854 (.02 .8
CLAY PRIS/ET 10 45855 (.02 .4
11 45856 .02 1.6
12 45857 .02 1.6
13 45858 .02 (.2
T k. 14 45859 (.02 .4
15 45840 .02 4
16 45861 .02 .2 §
g 7 45862 .02 4
/18 45863 .02 .2
(19 45864 .02 6
20 45865 .02 .4
.. - :"‘1_ 77,4‘;%6. .02 1.4
; , 22 45867 .02 % 4
SHARW  MTS 23 45868 12 23.0
(. of l/‘ch)rv.'llé 24 45869 .02 3.2
25 45870 .02 2

Charles E. Thompson
Arizona Registered Assayer No. 9427

William L. Lehmbeck
Arizona Registered Assayer No. 9425

James A. Martin
Arizona Registered Assayer No. 11122



UNLITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

Records of Massive Sulfide Occurrences
in Arizona

By

Michael E. Donnellyl, Clay M. Conway2
and Robert L. Earhart

’

Open-File Report 87-0406

1987

This report is preliminary and has not been reviewed
for conformity with U.S. Geological Survey editorial
standards and stratigraphic nomenclature.

1Noranda Exploration Incorporated 2U.S. Geological Survey
Flagstaff, Arizona

| 3U.S. Geological Survey
Denver, Colorado



DEKALB Mining, Inc.

Jeo B. Imswiler December 4, 1981
MEMO TO: ’ DATE: |

K. M. Emanuel

FROM: .
.- -Reconnaissance of the Bradshaw Mountains, Yavapai County, Central- — -
SUBJECT:: Arizona

Districts Included:
Groom Creek, Hassayampa, Walker, Big Bug, Bradshaw, Turkey Creek, Peck,
Minnchaha, Pine Grove, Tiger, Black Canyon, White Picacho,and Black Rock.

Types of Deposits Included: y
Primarally mesothermal quartz veins within precambrian granites and schist.
Vein matter with contains few % pyrite and baremetal sulfides with 0.1 ->
1.0 oz/ton gold and minor silver values.

Maps and References:
Listed with each area.

General Geology:

The Bradshaw Mountains consist of a northeast trending series of structural
blocks in which open folded pre-cambrian granite and metavolcanic rocks are
exposed.

The areas have been extensively studied by Anderson and others 1958, USGS Prof.
Paper 308; 1972 (USGS Bulletin 1336). The mineralization of the area has
received Tittle attention since Lindgren's (1926) study, (USGS Bulletin 782).
The ore deposits towards the north are generally within fissures radiating from
granodiorite bodies of laramide ore. Deposits in the southern part of the
Bradshaws do not display an obvious association with intrusive rocks, but are
generally similar to those that are. A number of quartz - Au veins that carry
tourmalene were considered by Lindgren (USGS Bulletin 782) to be pre cambrian,
and are distinct in their low pyrite content and glossy fractured quartz. The
veins of this type sampled in this investigation include the Boay mine (Minnchaha
district), the Black Rock mine (Black Rock district), the Buster mines
(Bradshaw district), and the Snowdrift mine (Walker district). Veins of this
type are most common in the pre cambrian exposures of the Southern Bradshaws.

Recommendations:

Most of the northern Bradshaws are tied up in subdivisions of old patents. The
best possibilities from the standpoint of land acquisition are to the south of
the Crown King area. Further investigations in the Black Canyon, Black Rock and
White Picacho districs would appear justified in areas of the assay result
received. Mapping and sampling of the Golden Slipper (White Picacho), the Red
BTuff (Black Rock), and the Silver Cord (Black Canyon), areas should be done, as
well as further reconnaissance in their general vicinity.

390 FREEPORT BLVD. » SUITE 12 » SPARKS, NEVADA 89431 ¢ (702) 35%211
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