CONTACT INFORMATION
Mining Records Curator
Arizona Geological Survey
3550 N. Central Ave, 2nd floor
Phoenix, AZ, 85012
602-771-1601

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

The following file is part of the Cambior Exploration USA Inc. records
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.


http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165�
http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165�
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QUITCLAIN Diid

THI8 QUITCLAIM DEED, made and a2ntered into as of Lae
lst day ocf June, 1982, by and Leivce.. SELSERT O, LAYiie, @ono
kaown as D. C. LAYTON, and PRISCILLZ. A. LAYTOK, hos wife, <. chie
“ounty of Elke, St.te of Nevada, Foro. fart.ies, and 8AL -
LIVESTUCK, INC., a Nevada <e.ipu-atio..,

weLwhu sl Ly,

livall e sadu Pars. raiiagn, LY afic . TSTIY DRV IS Y

UL Lu€ suik oi JEN DULLARS \$1U.Cu), Jawfur ooiiz: cf the United
States -f ‘uerica, to them in hand paid oy the said Sscond Parcy,
and otier ;004 and valuable cousideration, receipt wherecf is
hereby acknowliedged, do by these prese...s rem.se, release and
forever quiticlaim unto the said Second Party, ead to it succescoss
and assiyns, an undivided one-half interest i and o tie } QP
described unpatented Lode Muning Clainc lciated iin tae nark.an.
and Weavel laning SoSitiicils si4cudl€ .o Lhe Cuviccy wI Yavapa.,
Stace ol iras@wnid,y aiud Scaie —lOL, dcse pudelicacclay wesLliuge
a8 IlC.iliUws, Lu-wals

.See Exhibit A attached hereto and made

a part hereof for a description of the

mining claims).

TOGEY{HER WITH all improvements situate thereon.

TOGETHER WITH the tenements, hereditaments and

appurtenances thereunto belonging or ir anywicse

appertaining, and the reversicr and reversions,

remainder and remaincders, rents, :c¢sces and

profits thereof.
. I0 HAVE ANU TO HOLL _le sa.l premises, -oyelael walil

the appurccaances, chico L sa.d Secund Faciy, 208 LO 118 Suliesec e

@iz Seowe , ois end 2V

s« AlTNES> wWoEREQF, <he said First Farcies have nereunce

sec waw.i pangda gfs of ,tre day and year first hereinabove wxittent
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1
) 8TATE OF MHEVADA, )
? ) s8s.
COulTY OF ELKO, )
o : On June 1, 1982, personaliy Lpiearec o . _ —, -
- Hotary Public, DELBERT C. LAYTON, also known as L. C. LAITUN,
———— and PRISCILIA A. LAYTON, his wife, who acknowledged that Laey

executed tne above instrumant.

vy,

eceqessnpset e )asl,

agrseseres

Mailing address for Grantee:

BAR BM LIVESTOCK, INC.

c/o Elliot D, Burick, Eaq.
une Century Plaza, Suite 1260
2029 Centusry Park East

Los Angeless, CA 90067
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BRASDA TITLE SERVICE

(302) $95-2275  AfGifEafdoripi bR ed 2740 U, Luvrence Lioa
<M : 9

1
) Pl gk ye sk s ) . ; . =N
AR AO S thoeni:z, Lrizona SS5071
2 miantal Lagme B o 5 [y o - Staks
u?.xu e wepteimne.: 2‘.', 1932

wr, ansel Sloxe

west Beroy, Inc.

450 N. Roxbury Dr.

Beverly Hills, California $0210

RE: Continuation of Certific=te of
Title No. 46, First Aimendient
D. C. Luyton, et ux, et al
Kachina Doll #1 lLiining Clzim,
et al, Kirkland and lleaver
kining Districts, Yavapai County,
Arizona

Dear L.r. Slome

After completion of a search of the records of the various
offices of the County of Yavapai, State of Arizona, The
aArizona State Land Departiient located in Phoenix, arizona,
and the Bureau of Land lana_ement located in Phoenix,
Arizona, from April 19, 1982, at 7:30 A. L. throuch and
including September 1, 1982, at 7:30 A. L., it is my
opinion that the title to the within described unpztented
Lode lLiiningz Claims located in ti:e Xirkland and ijeaver
Lining Districts in Township 10 and 12 ijorth, Range 5 West,
G&SRB&4, Yavapai County, Arizona, af m@Fe-fully described
in said Certificate of Title No. 46, First Amendment, are
free and clear of all encubrances and liens, SUBJECT ONLY
TO THE ITE.LS SET FORTH IN SAID CERTIFICATE AS MODIFIZD BY
THE CHAIIGES SET FORTH BELOW:

The Bureau of Land l.ana_ement Serial Nunbers to the following
described Lode liiningz Claims is hereby chanzed to read as
follows:

NWALE OF CLALd BLi. SERIAL NO.
SKY HIGH #1 ALC78222
8KY HIGH ,/2 AlLC78223
SKY HIGH /3 ALIC78224
SKY HIGH ;4 ALC?8225
SKY HIGH 4078226

TITLE TO ALL OF THE MINING CLATI.S LISYID IN CuRUIFICATE
NO. 46, FIRST AMSHDLANT IS ViSiED AS FOLLOVS:

Delbert C. Layton, also linown as D. C. Layton, and
Priscilla A. Layton, husband and wife, as to an
unéivided % interest, and Bar BM Livestock, Inc.,
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a llevads Corporation, =8 50 an undivided Y2 inter o
28 to 21l cluins, waCu, VIS LACHT A LOLL /1,

The 3tate of ar’lzona, as to the fee title, Lelborpt

» Layton and Friscilla a, Layton, husbund and vife,
25 o the Lessee's Interest under that cerinin
hineral Leace Jo, 31009 cated Jinuary el 1275,
wherein the State I-na Dep;rtment, is the,Lessor,
tad Larzaret &, Titus, Bvd Rains ang FPrank

Yellowhorse, are the lessees, for the purpose of exXtracting

and shipping ore ung mineral substances fron end

undier the parcel described in Hotice or Locution,

tyre a., dated Octob:r 23, 1974, recorded Octoper

23, 1974, in Book of Official Records 937 .t Lase

556 of the records of Yuvapai County, Arizong;

Term: mEypireg January 20, 1995, and theresfterp

the Lesseegs Interest therein wns ussigned to

Delbvert ¢, Layton, a orried man, by Certificute

of Assiznment dateq June 22, 1982 ang attached to

sald lease, all &S nore fully set Torth by instruaents
contained in the Tecords of the Stute Lzand Depnrtment,
as to the KaACHI:aA DOLL 1 LInIng CLATL,

Tifg FOLLOWING EXCEITIONS ANE IEREDY ADDED OR CHAIIGED 4S8
FOLLOLS : -

14,

Xi.

Annusl Assessrent worx for the year 1983, an eéncumbrance
upon said mining claims, as affected by ARS 27-208,
et seq.

Exception No. 1l of Certificate of Title Ko, 46,
First Anendment, is hereby deleted,

Exception No, 11 of Certificate No, 46, First Amenduent,
is hereby modified to include the following assignient
of the lessees! interest:

Certificate pr Assignment attached to said lease

dated July n 1982, wherein the Lessees! Ioterest

therein was assigned to Anschultz_Corporatlon,

as to an undivided 1/6 interest, #nthrust, Inc.,

as to an undivided 1/3 interest Phillips )

Petroluenm Company, as to an undivided 1/3 interest,

AGT Development Corporation, as to an undivideqd
interest, Connecticutt lutual Life Insurance

Company, as to an undivided 1/16 interest, and
Huron Tétroluen Corporation, as to an undivideqg



\Ju‘t“ A A oadah - i\ o ST . .atp i-9 rddd e dd w ad\did /v
TR DT e 9 @y 3 R o . . » PRE f I3 rs %1 a? < = 4.
LUlm:  4An ap,lication to =zs<isn wun undivided 3% inteirelt

in luineral Leuse Lio. 31009 to Bar BL Livestotl,
Inc., a devada Corporuc.ion, is bein; proce . scd
by the Arizona OState Lond Office. The stabe is
resently holdinj; up this assiznuent for the
following itens:

a) A bond in the amount of $2,000.00 in favor of
the State of Arizona.

b) DBar Bl Livesbtoclk, Inc, a ilevada Corno
to qualify to do business in the 3tat
~Trigzona,

NOls: The rental on liineral Lease Ho. 31009 is paid

throuszh Janucary 20, 1983

IN WI9.088,. VILBREOF, I hereby sizn this Contiauation of
Certificate of Title lio. 46 this 17 day of September,
1982.

BRASLVA DITLE SwRVICH

-

7 Brasda, Ouner




BRASDA TITLE SE RVICE

(R02) 2202075 ey "’Drf’;%ref,&%& 2740 W, Luwrence L. ao
{"?w luo‘.zj,u-,-_, Lrlzona 05070

3 - r o . L. N R
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wre AnsSel Ylone

west Deroy, Inc.

450 . Ro:dury Dr.

Leverly Hills, Czlifornia <0210

) . kd: Continuotion of Certificute of
] \P Title Wo. 46, First ..mendient
D. C. buyton, et ux, et al
Cﬂlnd Doll #1 liiningz Cloiwm
et al, {irkland and Jeaver
\ Mining Districts, Yavapal County,
N Arizona

.’\

Dear i.r. Zlone

after coupletion of a search of the records of the v: ;ious
offices of the County of Yavapai, State of Arizona, ih
Arizona StaLe Land Departient located in ;boetix, Axluua;,
and the Bureau of Lund iuana emcnt located in lhocni::,
Arizona, from April 19, 1)02, ab 7230 A ke throu:h und
including sepbegiber 1, 19562, &t 7:30 L. ey it is up
orinion thut the title to the within describad unpatentcoed
Lode .iinin; Claims located in tire Kirkland and wewver
ining Dlgurlcts in Township 10 wnd 12 dorti, Range 5 Jest,
G&SRb@g, {avapal County 1rlu0na, as more fully described
in said Certificate of Title Wo. 46, First Amendment, are
free and clear of all encubrances and liens, SUBJECT ONLY
TO THE IT&.S ““T FORTH I. SAID CLERTIWICATLE A MCDIFIsD BY
THE CHAUGIS T FORTH EZ8L0W:

The Bureau of Land l.anzerment Serial Numbers to the followin

céescribed Lode i.ininz Claims iz hereby chznzed vo rexd as
follows:

Nild OF CLAT £li. SERIAL HC.
SKY HIGI #1 AL.C73222
BKY HIGH .j2 ALCT78223
SKY HIGH ,/3 | ALiC78224
SKY HIGH ;4 A1.C78225
SKY HIGH ;5 4.C78226

TIV'Le 7O rue OF THL MINITLG CLATS LISYSD I Cunilirrcats
GU. 46, TIWET AMSHDLAT I VasieD a8 FOLLOVS:

Delbert C. Laytoan, also imown as De. C. Loyton, =nd
Priscilla A. Layton, husband =znéd wife, as to cn
undivided }% 1nte::3t, and Bar BM Livestock, Inc.,
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a llevadz Corporation, +s to an undivided 32 inter .ot

. 7
as EO ,131 Cl-',i_il.l.';, .L_:JL(.I‘L‘J‘—A. IAI.\ l.J_'iu_‘a I'L‘AU:L{.EUJ-. .L/Q..LJJ.J ,/:l.

The State of Arizonaz, as to the fee title, Lelbert

C. Layton and Triscilla A. Layton, husband and vife,
as to the Lessee's Interest under that certain
lineral Lease Ho. 31009 dated January 21, 1975,
wherein the State Lond Departuent, is the Lessor,

cnd Largaret B, Titus, Bvd Rnins and TFrank
Yellowhorse, are the lesse=s, for the purpose of extracting
and shipping ore and mineral substances from and
under the parcel described in Notice of Location,

type A., dated October 23, 1974, recorded October

23, 1974, in Book of Official Records 937 at page

566 of the records of Yavapai Couanty, Arizona;

Term: Ixpires January 20, 1995, und thereafter

the Lessees Interest therein was assisned to

Delbert C. Layton, a married man, by Certificute

of Assignment dated June 22, 1982 and attached to

said lease, all as more fully set forth by instrwaents
contained in the records of the State Land Departwment,
as to the KACIINA DOLL #1 LINING CLAI..

Tid FOLLOWING EXCEFTIONS ARS ILLRESY ADDiD OR CIANGED AS
OLLOWS:

lA., Annual Assessment work for the year 1983, an encumbrance
upon said mining claims, as affected by ARS 27-208,
et seq.,

;4 Exception No, 1 of Certificate of Title HNo. 46,
- First Amendment, is hereby deleted.

11, ZException No. 11 of Certificate No. 46, First Amenduent,
is hereby modified to include the following assignuaent
of the lessees' interest:

Certificate bf Assignment attached to s2id lease
dated July 1, 1982, wherein the Lessees' Interest
therein was assigned to Anschultz Corporation,

as to an undivided 1/6 interest, Anthrust, Inc.,

as to an undivided 1/3 interest, Fhillips
Petroluem Company, as to an undivided 1/3_1gterest,
AGT Development Corporgtion, as to an undivided
1/16 interest, Connecticutt Mutual Life Insurance
Company, as_to an undivided 1/16 interest, and

Huron Petroluem Corporation, as to an undivided
1/24 interest.
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LOTE: An application to assin an undivided 12 interest
in idneral Lewse Lo, 510CY to Bar BL Livestoci.,
Inc., a UHevacd: Corporuiion, is beiny proce. ced
by the Arizona Otate Land Oifice. The state is
presently holdin; up this assignnent for the
followin;; itens:

a) A bond in the anocunt of $2,000.,00 in favor of
the State of Arizona.

b) Bar Bl Livestoclk, Ine, a Hevada Corpor:tion,
to quelify to do busincss in the 3tate of

s a
LU

tal on i.ineral Lease iio. 31009 is paid
Janu:ry 20, 1933,

The re

t

.
.

K
o
c
G
=g

LN WITTES. VILEREOF, I hereby si.3n this Ccntisuation of
Certificate of Title Wo. 46 this 17 day of September,
1982.

BRaSuA TITLE $4RVICE

T e

Ternar® ¥ Brasda, Owuner
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BRASDA TITLE SERVICE

24760 alcon DriverzxFalcon-Ficld

___________ P ] Wy T pig S duiba & Fhﬂ"}'ﬁili, AI‘iZ'h‘Zﬂ. 850

MesarArizona 85203 (602
{602 LR3TIXTLL 502)995-3276
(602)5300; Navembar 12, 1561

Hr., Deug Frtarcen

- -
Peterson Realty
Wickenbvurg, Arizens . —

RE: 375 Te, 46
2ud Roims, st al,
Eachina Doll #1 #izing Claim, et =1,
in the Kirkland ard Wesver Hining
Districts, Yavapai County, Arizeoza

Dear lir, Petersysa

ATtsr complstien ef = sesrch :f the records of the varisus cffices 7 the
Covnty ef Ynvopsi, Stzte ef 4rizeva, The Arizzne St te Tang Devartmest
lecated ot Pheonirs, Arizenn 2a3 the Bureazu of Irng lizmagement lecrted ot
Phesniz, Arizinz, fren the inceptisn of the recsrds thrsugh axd imcluding
Nevemvar 2, 1981 =t 7:30 A, H., it is my epirier that tha title to th-

unp?tontad lede mining clsims lsented im the Kirilead s2d Weaver Hixing
Districis in Tevmshins 10 ona 12 Karth, Ronge 5 West, G&SRO&H, Yavapii
County, 4Arigexa, described Belew zre froe and clear of 211 excumbrinces
and liens; SU3JECT CIIY TO TH® IPRIS LISTHD 2RILOVW:

KINING DISTRICT KL-TS OF CLAIM 3L SERIAL YO, IOTICZ OF LOCLTICH
200X OF OFFICIAL
ERCC3DS

WEAT 2 KLCHINA DOLL s#1 AMC ¥e, Nat 937
Required

WRLVIR VICTORIA #1 LIiC73215 © 92L
fmended Locatisx Netice 1237

WELTZR - VICTORIL #2 A2C93902 . 1287
WALTER VICTCRI: #3 AMC98503 . ) 1287
O

WIAVER VICTORIA #L AHRC98504L 1287

WILVER TEUSDSR HILL £MC73227 923
Anmied Lecztion FNatice _ 1941

v
W2AVIR SIY KICE A1 A11C70222 977
Ansuded Loc-tioa Netice 1252

VEAV SKY HIGE 42 £1iC70223 977
fnmced Loci-tice Fetice 1252

WIETR Y ZIGH 3 2270224 977

frieadnd Lecs tien Netica 1252
‘I’E}.V"R SLY HIGE -}f"r AI‘!C?OCEJ 97?
Amawvied Lecotien Neticas 1252

Exhibit "A" - Pace 1

2740 W, Lovrerce Lone
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WasVZER

WEAVEL

WEAVER

WEAV R

WEAVEZR

WEAVIR

WRAVER

WZLVIR

XIRLLAID

KIRKZAYD

WEAVER

WILVER

WHAVER

VIRV

WZAEVIR

JUUG £l 50
SKEY HICGH #5 AMNC70226
anardnd Lecsotisn Notics

GRIY MRT #1 AMC?7821::
GBY IkARE #2 AlC78215
GRZY HARZ ¢ AliC73216
GREY MARE #4 AMC73217
GREY IARE ANC7?3218
PONCEO VILIA #1 AHC78220

Anzanded Locatism Netice

PONCEO VILIA #2 ALCT78221
Ameniezd Lescatien Netice

JACK OF DIAROWD #1 AMCT78211
£mended Locaticn Hotice
Am=vnded Lecztiex Featice

£0K OF DIALNCHND #2 C78212
Am=nded Locstiax Notice
Lmnaded Lecatiecn Netice

JACK OF DIAXCND =3 AMC73213
Lrendiad Lecsiisn Natice
doerded Lecatiax Nstice

GREREYN ROCX #1 91—&730
Amouded Lecatieon I"etlc-

RED R0CK #1 ANC2L173]
An=xied Lacotien Netice

Lmendad Lecatien etics

2IACK ROZX 1 AMC2L732
Ananded Lecatien Natica
CRAZY X013 0.X%. AMC101SG0

CRAZY HORSE TOLAY 43:C101991

CRAZY HORSH #1 AlC101992
CRAZY HORSH #2 A}C101993
CRAZY FORS:H # ALC121990
CRAZY FCASE #4 AlC101595

Exhibit "A" - Page 2
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977
1252

863
893
1321

1143
1250

1143
11438
1290

1148
1220

1250

1220

Ly
148

991
136

992
133

337
600
657
338

661
659
338
662
661

473
565
3¢1
472
567

471
563

549
551
553
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S Jbuw bl BEGE 3
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Placer......coeeeeeeiiiccnnnes Patented......csccsumossssuscs Unpatented.........cccccoemmcinnnnenne
Type of Surrounding Terrain:....... BROMEIL. ... coscenemmmmmssmommmmesmsrssmpmtmssseesermarsamms aebasis s s5545 559 FRESHASRTAS
Geology and Mineralization:.....--.IYIQD..S.QBQS?.Q.-{QIT%IJQD...W.ib.h...ﬁiﬂ.&ul‘.ﬂ..!.@iﬂ%;...al.S.Q..

.........................................................................................................................................................
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ABSTRACT

A considerable number of gold deposits occur in Precambrian
rocks in central Arizona, recognizing that they might be either synge-
netic to their host rocks or introduced into them, the purpose of this
study has been to determine the origin of the gold-bearing quartz vein
contents and the role of the Precambrian host rocks and host rock envi-
ronments in their formation. Defailed geologic mapping, structural
analysis, and petrography were employed in the detaifed study of three
small selected areas that contain previously mined quartz veins in
Precambrian host rocks. Results obtained from study of fluid inclu-
sions and a K-Ar date were of limited use. »

It is concluded that the Precambrian rocks of this study are
part of a 1770 to 1820 m.y. old greenstone belt with Tithologies, stra-
tigraphy, and mineralization similar to those of Archean greenstone
belts. The gold-bearing veins are not undisturbed exhalites. The
multi-stage model proposed for the brigin of the veins involves sub-
economic Precambrian gold concentration and Laramide epithermal recon-

centration to economic levels.

viii




CHAPTER 1
INTRODUCTION

Gold production from deposits in the Bradshaw Mountains and
Vulture Mountains in central Arizona began in the 1860's as placer
mining. Only the Vulture Mine proved productive as a 1ode deposit
before 1900; lode vein mines in this area were successfully.developed
early in the twentieth century only until general closure of the dis-
trict by gold economics before and during the Great Depression. Recent
geologic studies have identified the host rocks of many of the deposits
in the Wickenburg area as Precambrian in age, the Vulture Mine and the
Octave Mine being two important examples. Production from the Wicken-
burg area totals approximately 24,000 kilograms of gold, some percent-
age of which might have been localized by Precambrian 1ithotectonic
phenomena.

The purpose of this study was to determine the origin of gold-
bearing quartz veins to the Precambfién rocks of the wickenburg area
through the use of detailed geologic mapping, structural analysis,
petrography, fluid inclusion studies, and isotopic dating, The study
was instigated in part because although early authors generally as-
cribed gold deposits in the area to mid-Tertiary volcanic processes,
many of the mined occurrences actually occur not in Tertiary volcanic
outcrops but in Precambrian.basement rocks. Thus association with
Tertiary processes is not assured, and possible new genetic models for'

this area might apply. The geologic environment in which the

1




Wickenburg gold deposits are found is similar enough to gold deposits
of the Canadian and South African Archean greenstone belts to suggest
such a study. Accepted models of formation of gold deposits in Archean
greenstones include a primary Precambrian syn-sedimentary exhalative
origin (Ridler, 1976) and Precambrian burial-metamorphic secretion
(Kerrich and Fryer, 1978) or metamorphic secretion (Boyle, 1979;
Zimmerman, 1983). In contrast to most Archean greenstone terranes, the
presence of both Laramide granodiorite stocks and mid-Tertiary volcanic
rocks in central Arizona requires the consideration of gold ores as
original Precambrian segregations, as Proterozoic gold deposits hydro-
thermally remobilized during the Laramide or 01igocene-P1iocene, or as
essentially 'new' Mesozoic-Cenozoic deposits derived elsewhere and
emplaced in the Precambrian rocks of the region. Exploration for
unexposed gold deposits in Precambrian rocks in central Arizona depends
upon determination of the origin of known deposits and understanding
the source of their economic metals. This study is designed to shed
some 1light on the role which the Precambrian host rocks played in the

formation of these deposits.

Method
Many geologic tools were used during this study. Twenty-one
prospects in the general vicinity of Wickenburg were visited in order
to determine their suitability for this project. Of these, fifteen
were determined to be of little use due to poor exposure, inaccessibil-
ity, or the nature of their host rocks; their characteristics are

lTisted in the Appendix, Table 1. Three areas, each of which contain




two of the prospects, were chosen for detailed study (Fig. 1).
Detailed geologic mapping was undertaken during October and November
1982, to define local stratigraphy, mineralization, alteration and
structure. Sixty-two geochemical samples, including vein material,
alteration material, and non-mineralized background material, were
analyzed by fire assay for Au, Ag, Pb, Zn and Cu. The results are
compiled in the Appendix, Table 2. A petrographic study of 36 thin
sections was undertaken to determine protolithologies, metamorphic and
alteration effects, and vein and alteration mineralogies mapped.
Structural data were analyzed to determine local structural fabric and
the relationship of quartz veins to metamorphic foliation. A K-Ar date
on sericite from the alteration envelope associated with quarfz veins
established the timing of mineralization. F1luid inclusion studies

aided in determining environments of formation of the quartz veins.

Organization

This paper concentrates on information pertinent to determina-
tion of the origin of the gold-bearing quartz veins. Past production
of the mines in the area, and a summary of early investigations and the
regional geology, are presented as background. Data are presented in
three parts. First, Tithologic characteristics are described in out-
crop, in hand sample, and microscopically. Second, structural data
including the orientation of metamorphic foliation and the orientation
and relationship of quartz veins to that foliation are presented.
Third, mineralization and alteration are described in outcrop, in thin

section, through fluid inclusion studies, and through the use of
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5
isotopic dating. Finally, a geologic interpretation is presented which
calls on a combination of déta from this and past studies.

The results of this project show that the Precambrian rocks in
central Arizona are part of a 1770 to 1820 m.y. old greenstone belt
with lithologies, stratigraphy, and mineralization similar to those of
Archean greenstones. It was determined that the gold-bearing quartz
veins in Proterozoic rocks of this study are not generally of an exhal-
ative origin. The model proposed for their formation involves Pre-
cambrian sub-economic gold concentration by metamorphic or sedimentary
processes and later Laramide epithermal reconcentration to economic

levels,

Early Investigations

There have been many past reports on mining activity in the‘
general vicinity of this study area; most were focused on the Vulture
Mine. Wheeler (1872), Penfield (1881), Moore (1902), Purlington
(1907), Hutchinson (1911), Hafer (1911), Dinsmore (1911), Defty (1912),
McClintock (1928), and Thompson (1930) are the early authors on the
subject. Metzger (1938) included a production and brief geological
description of all of the go]d'producing mines of that time in a U.S.
’Bureau of Mines report on gold mining and milling in the Wickenburg
area.

About 50% of the gold produced in the area has come from only
two mines, the Octave Mine and the Vulture Mine. The Octave Mine, in
the southern Weaver Mountains, exploited a quartz vein in granite and-

produced about 440,000 metric tons of ore containing gold, silver,




Tead, and copper (Arizona Bureau of Geology and Mineral Technology,
confidential files, 1983). Gold and silver production was over
$2,000,000 from 1900 to 1905 according to Wilson (1967) but this figure
may be too high.

The Vulture Mine, the most productive one in the area, is lo-
cated in the Vulture Mountains. It has been described (Wilson, 1967)
as a vein system that occupies a fault zone. The hanging wall is
partly granite-porphyry and partly schist; the footwall is schist.
Near the vein, sericite is abundant. The‘Vulture vein strikes slightly
north of west and dips 45° N, parallel to the metamorphic foliation in
the footwall., The Vu1£ure Mine produced a total of 9,380 kilograms of
gold from 1866 to 1917 (Wilson, 1967). It has been'the target of

several reinterpretive exploration ventures in recent years.

T ————




CHAPTER 2
REGIONAL GEOLOGICAL HISTORY

Precambrian Rocks

Precambrian rocks crop out in a northwest-trending belt in
central Arizona (Fig. 2), and have been described in detail by
Anderson, et al. (1971), Anderson and Blacet (1972), Bouley and Hodder
(1976), DeWitt (1976), and Donnelly and Hahn (1981). The Precambrian
rocks in this study area are correlated with those described by these
authors as part of the Yavapai Series, a provincial time-stratigraphic
unit representing the interval from 1770 + 10 to 1820 m.y. (Anderson,
et al., 1971). The Big Bug Group of the Yavapai Series includes the
Green Gulch Volcanics, Spud Mountain Volcanics, and Iron King Volcanics
in the Cleator Belt and the Mayer District (Fig. 3; Donnelly and Hahn,
1981). The Green Gulch Volcanics is a sequence of basaltic and rhyo-
Titic flows and rhyolitic to andesitic tuffaceous rocks. The lower |
unit of the Spud Mountain Vo]canics is characterized by volcanic brec-
cia, and the upper unit is composed of bedded andesitic tuffaceous
rocks. The Iron King Volcanics consists of a lower and an upper unit;
the lower unit comprises pillow and amygdaloidal andesitic and basaltic
flows with interbedded sediments and rhyolitic flows and tuffs. The
upper sequence is mixed mafic and rhyolitic tuffaceous rocks.

The Texas Gulch Forﬁation is stratigraphically above and dis-
tinct from units in the Yavapai Series. Field relationships indicate

the age of this formation to be less than that of other Yavapai units
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10
and thus younger than 1770 + 10 my. The Texas Gulch Formation in the
Poland Junction - Prescott area is composed of rhyolitic tuff and
purple slate (Anderson and Blacet, 1972).

The presence of Precambrian intrusive rocks in and near the
study areas of this report is well documented. The Big Bug Group in-

cludes large masses and dikes of quartz prophyry in the Spud Mountain

Volcanics and Iron King Volcanic units; gabbro dikes occur in the Iron
King Volcanics (Anderson and Blaqeﬁ,.1972).. A coarse-grained, porphy-
ritic granite crops out along U.S. HighWSy 60-70 west of Wickenburg and
between the Vulture Mountains and Caballeros Peaks (Fig..l Rehrig, et
al., 1980). A Precambrian gne1ss1c granite forms much of the basement

northwest of the Vulture Mine (Rehrig, et al., 1980).

Phanerozoic Rocks

‘The Phanerozoic rocks of the region are composed only of Terti-
ary volcanic and intrusive rocks. A geochronologic study of the
Tertiary rocks of the Vulture Mountains has established the presence of
the Eocene Wickenburg Batholith (Fig. 1), dated at 68.4 m.y., that
intrude the Precambrian basement (Rehrig, et al., 1980). Tertiary vol-
canic rocks 1ie directly on both Precambrian basement and on eroded
surfaces of this Tertiary pluton. The composition of the volcanic
succession progressed from calc-alkaline to alkaline during the Miocene
epoch from 26 to 16 m.y. ago (Rehrig, et al., 1980). Rock types within
the volcanic succession include vitrophyre, ashflow tuff, welded tuff,
breccia, agglomerate, and volcanic flows. North-northwest striking

porphyritic dikes intrude these volcanic rocks, and a 13.5-m.y.-01d




11
basalt flow overlies all of these rocks in angular unconformity.
Listric normal faulting occurred in the Vulture Mountains during the
interval 25-15 my. before present (Rehrig, et al., 1980).

Studies undertaken 65 kilometers northeast of the Vulture Moun-
tains in the Bradshaw Mountains revealed similar geological histories.
The late Cretaceous or early Tertiary Crown King granodiorite is found
to intrude Precambrian rocks near Crown King (DeWitt, 1976). A grano-
diorite stock at Walker was dated at 64 my. (Anderson and Blacet,
1972), and one near Big Bug Creek was dated at 70 m.y. (Anderson,
1968). Tertiary rhyolitic dike§ were intruded parallel to metamorphic
foliation. Late Tertiary bésa]tic dikes were intruded perpendicular to
metamorphic foliation and are considered to be feeder dikes to flat-
lying basalt flows near Crown King (DeWitt, 1976). The Hickey Forma-

tion on Mingus Mountain is composed of 1late Miocene-early Pliocene.

basalt flows (Anderson and Blacet, 1972).

[T e
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CHAPTER 3

LITHOLOGY, STRUCTURE, AND MINERALIZATION

Three areas appropriate to the goals of this study of precious

metal habitat were chosen for detailed study (Fig. 1). To preserve

consistency, each area will be described in terms of location, 1lith-
ology, structure, mineralization, and alteration. A cohesive interpre-

tation of the Wickenburg vicinity incorporating these descriptions will %

‘be presented in a separate chapter,

General Lithologic Characteristics

The Precambrian rocks in all of the areas studied have under-
gone greenschist to amphibolite facies metamorphism. A 1ithologic

distinction between mafic schist and felsic schist has been made in the

field and on the accompanying maps. ‘Mafic schist' includes mineralog-
ically similar 1ithologies of diverse origin including metavolcanic
flows, fine- to coarse-grained metaseqimentary rocks, and chemical
sediments. 'Felsic schist' units conféin metacherts, metavolcanic
tuffs, and metasedimentary protolfthologies. The Precambrian granite
which occurs in the Paydirt area (Fig. 4, located in back pocket) is
coarse-grained and locally foliated.

Phanerozoic rocks in the thesis area are principally Tertiary

volcanic rocks and dikes. Laramide age granitic rocks of about 65 m.y.

(Rehrig, Shafiqullah, and Damon, 1980) occur in Area 1 at Stanton (Fig. -

1). These younger plutonic units are distinguished from Precambrian
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granites by their fresh, non-foliated, relatively fine-grained nature.

Pegmatite dikes which occur in the Morristown area (Study Area 2) are

presumed to be related to the intrusion of Laramide stocks.

General Structural Characteristics

: A distinct foliation caused by alignment of mineral grains is
' E;’ apparent in all of the rocks classified as Precambrian schist. In
felsic schist, muscovite and sericite grains are aligned; in mafic

schist biotite, chlorite, hornb1lende, “and serfcite show alignment.

A General Alteration and Mineralization

The description of alteration and mineralization is limited to

occurrences in Precambrian rather than younger rocks in order to elimi-
nate consideration of assured involvement of Tertiary mineralization.
The gold-bearing quartz veins in Area 1 (Stanton) will be described in
detail; mineralization occurrences in Areas 2 and 3 (Morristown and
Paydirt) will be described only generally, Quartz veins and mineral-
ized shear zones are generally concordant to metamorphic foliation in
each of the study areas, but Tocally as much as 100 of discordance
between vein walls and metamorphic faliation was observed (Figs. 5, 6,

7).

Area 1, Stanton

Location
Area 1 is located in the southern portion of the Weaver
Mountains, T10N RSW Sec 25, in Yavapai County (Fig. 1). It is 22 kilo-

meters due north of Wickenburg and 0.8 kilometers north of the town of
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Stereoplot of poles to metamorphic foliation (o

and quartz veins (x) from Study Area 1 near
Stanton, Arizona.
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17
Stanton, Arizona. Access is by graded dirt road east from Highway 89,
4 kilometers northeast of Congress and 0.8 kilometers southwest of
Yarnell. The terrain of Area 1 is rugged (Fig. 8). Elevation ranges
from 1071 meters in Antelope Creek to 1255 meters on the hilltops along
the western margins of the map area.

Numerous small prospect pits and trenches are evidence of past
mining activity. When runoff permits, placer activity is ongoing along
both Antelope and Indian Creeks. The Lucky Johnnie and Katie gold mine
is 1pcated near the eastern margin oﬁ the field area, The Red Metal
Mine, in the center of the eastvha1% of sec 25 T1ON R5W, produced 21.3
metric tons of ore between 1923 add 1941. From this ore, é recorded
227 kilograms of copper (0.53%), 1,450‘grams of silver (33.9 ppm), and

341 grams of gold (7.9 ppm) were recovered.

Lithology

Precambrian rocks in Area 1 near Stanton are exposed both in
washes and along ridges. ‘'Mafic schist' protolithologic terms are used
for these rocks. The well-exposed basalt in Antelope Creek 1acks
relict textures or structures. It iékdérk grey to greenish grey in
color and is iron-oxide stained on weathered surfaces. Gradational
changes from massive non-foliated basalt to basalt with a pronounced
schistosity occur over distances on the order of one meter. Massive
basalt is resistant and forms steep walls in washes; schistose basalt
is friable. Phenocrysts of aligned labradorite and quartz are apparent
in thin section. The groundmass is mostly aligned secondary chlorite

and lesser calcite. Pyrite occurs microscopically in veinlets and as
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Fig. 8. Topography of Study Area 1 from white quartz vein
in foreground trending into the Red Metal Mine
approximately 450 meters north.




19

minor euhedral crystals. Basaltic rocks extend parallel to metamorphic
foliation in Antelope Creek and probably under the alluvium to the
east, where it crops out at the Lucky Johnnie and Katie Mine.

Fine-, medium-, and coarse-grained sediments are exposed along
Indian Creek from near the confluence of Antelope Creek northwest to
the boundary of the field area. Intercalated siltstone, sandstone, and
conglomerate comprise 600 meters perpendicular to metamorphic folija-
tion. Relict sedimentary structures are manifested in distinct size
differentiations between silts, sands, and pebbles, but no definitive
facing-direction indicators were found. Stretching parallel to folia-
tion is common and extreme, with distension of as much as 10 to 1 in
some cobbles. Clast lithologies within the conglomerates in;]ude
chert, granite, and mafic volcanic rocks. The conglomerate units
contain silt layers and gradational silt-sand-pebble units. Some sand-
stone units are homogeneous across 10 meters perpendicular to folia-
tion. These sandstones contain quartz grains up to 2 mm in diamefer
and relict plagioclase grains now altered to clay. The siltstone,
sandstone, and groundmass of the conglomerate are dark grey to greenish
grey in color, with light reddish grey clasts.

Two types of oxide-facies banded-iron-formation, magnetite-
hematite-rich and chert-rich, occur within the sediment pile, The
magnetite-hematite-rich banded iron formations are discontinuous units
about 0.5 meters thick consisting of thin, 5-mm-to-less-than-l-mm-thick
alternating beds of magnetite and hematite with minor chert. Relict
soft sedimentary deformation structures are preserved as sandstgne-

siltstone flame structures protruding into iron formations. The
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magnetite-hematite-rich iron formations weather to black resistant
units. Oxidation at some localities has resulted in the formation of
pervasive surficial iron-oxides. Chert-rich banded iron formations
consist of silica layers with thin hematite or magnetite horizons.
Microscopic load features and grain size differentiation between layers
is apparent upon petrographic examination. These thin resistant beds
are dark red hematite-stained in color and are more common than the
magnetite-hematite-rich type.

Exposures of felsic schist in the study area near Stanton are
confined to 1imited areas in the western half of the map area. Felsic
schist occurs as narrow, discontinuous bands within mafic schist, and
as one fairly continuous unit seven meters thick. This main unit
parallels metamorphic foliation and extends northward from the southern
boundary of the area continuously for about 1100 meters. These rocks
are light tan to orange in color. They contain quartz phenocrysts less
than 3 mm in diameter and minor biotite in a fine-grained felsic
groundmass. Iron oxides and minor talc occur on weathered surfaces.

Another type of foliated felsic rock occurs as silica lenses
within mafic schist. An exposure of this lithology occurs about 150
meters west of the main felsic schist body. It crops out in three
locations, the largest of which is 335 meters long parallel to folia-
tion. The other two exposures are smaller lenses along strike. Petro-
graphic examination of these rocks reveals their chert protolithology;
they are composed of intergrown microscopic quartz grains with minor

iron oxide staining, and they exhibit an aligned sericite and chlorite

overprint.
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Rich Hi11, just east of the study area, is composed of the
granite that extends into the field area on the eastern boundary. The
rock is generally resistant but weathers along fractures into large
rounded boulders. The granite is composed of 1-3 mm diameter quartz
grains, potassium feldspar, and minor biotite, and hornblende in a
fine-grained groundmass of quartz, potassium feldspar, and plagioclase
feldspar. Pervasive fractures in the rock obscure individual potassium
feldspar grains. Biotite is bleached light green. Iron-oxide-stained
groundmass surrounds each hornblende crystal.

Tertiary volcanic rocks capping the hills on the western bound-
ary of the study area are défk grey to black and extremely fine-

grained. They are fresh and weakly banded parallel to the contact with
Precambrian schist. Minor amounts of hydrous iron-oxides occur on

weathered surfaces in these Tertiary volcanic rocks.

Structure

Metamorphic foliation in the Precambrian schist of the Stanton
area is well defined. The orientation of foliation averages about N
309 E and dips from 70° NW to 70° SE'(Fig. 5). Evidencé of exteﬁsion
is present. The only horizons}within the schist which are competent
enough to retain evidence of folding are the magnetite-hematite-rich
facies of the banded iron formations (Fig. 9) and the conformable
silica lenses (Fig. 10). Both of these units exhibit isoclinal folds
with 1imbs parallel to local metamorphic foliation. Similar folds
(Ramsay, 1967) are evidence of shear in a direction parallel to meta-

morphic foliation. Stretched-pebble conglomerates and fine-grained




Fig. 9.

Slab of folded banded iron formation from
Study Area 1 near Stanton, Arizona.
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Folded silica lens from the Lucky Johnnie

and Katie Mine near Stanton, Arizona.

Fig. 10.
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sediments smeared parallel to foliation provide additional evidence of
shear parallel to metamorphic foliation. The felsic schist units
parallel the trend of metamorphic foliation. However, the mafic
schist-felsic schist contact may vary by as much as 15% from local
foliation orientation. The contact is clear and best defined in the
field by the.contrast of dark mafic schist against 1ight felsic schist.
As the contact of the felsic unit is approached, thin horizons of
felsic schist become increasingly common within the mafic schist.

The Laramide granite-Precambrian schist contact is covered by
Quaternary alluvium. It is inferbéd to occur at a break in slope below
the distinctive granite cliffs.

The Tertiary volcanic rock-Precambrian schist contact is de-
fined by an abrupt change in metamorphic grade of the rocks. In many
locales, Precambrian sediments are in contact with local Tertiary basal
volcanic breccia, making the distinction unclear; however, the Tertiary
rocks are fresh and non-foliated, and the Precambrian rocks are schis-

tose.

Mineralization and Alteration

Mineralization and alteration in the Stanton area are described
morphologically, mineralogically, petrographically, through fluid in-
clusion study, and through isotopic dating. The poorly exposed veins
are visible as rare resistant white quartz outcrops. Numerous pits and
trenches delineate the location of the veins where they are covered.
They split from single, one-meter-wide veins to four or five parallel

veinlets about 10 cm wide.




. - . — _ [

25

The mineralogy of the veins is simple; their modal composition
is 92% milky white quartz, 4% ankerite, 2% euhedral tourmaline, 1%
pyrite. In some specimens up to 5 vol.% pyrite occurs as blebs and
stringers. Minor euhedral quartz occurs in vugs.

Rare quartz microveinlets are visible upon microscopic examina-
tion of the vein material, The veinlets show cross-cutting and en
echelon relationships. Also apparent in thin section is the occurrence
of minor individual muscovite grains and hematite along quartz bounda-
ries, and calcite within quartz.

The results of a ve1n quartz fluid 1nclu510n study carried out
in the University of Arizona Fluid Inclusion Laboratory indicate two
distinct homogenization temperatures, one around 215°¢ and one around
3559C. An average freezing point depression of -7.99C corresponding to
approximately 12% NaCl equivalent was obtained from these samples (Fig.
11).

The quartz veins are contained within a 10-meter-wide altera-
tion zone. Exposure of the alteration zone is good where the quartz
veins are exposed and ranges from clear to indistinct in other areas.
The envelopes are éasily distinguishable as friab1a; bleached, and
iron-oxide-stained zones in the dark mafic schist; it is difficult to
discern alteration in the felsic schist.

Mineralogical determination is best made petrographically. Al-
teration mineralogy is 30% quartz, 30% sericite, 20% chlorite, and 20%
hematite, calcite, tourmaline, and biotite. Most of the sericite is
physically and optically aligned parallel to metamorphic foliation;

some occurs as unoriented fine-grained aggregates. Cross-cutting







27
quartz micro-veinlets occur; the earlier veinlets are finer grained
than the later veinlets by a factor of 10. Minor hematite veinlets
cross-cut quartz veinlets. A K-Ar date from the Laboratory of [sotope
Geochemistry, University of Arizona, on sericite from the alteration

zone gave a 430 + 10 m.y. age.

Area 2, Morristown

Location

Area 2 is located 8 kilometers due south of Wickenburg and 8
kilometers west of Morristown in the eastérn portion of the Vulture
Mountains (sec 7 T6N R4w) in Maricopa County (Fig. 1). Access is by
Gates Road west from Highway 89 0.8 kilometers south of Morristowh
graded to the Hassayampa River. The quality of the road deteriorates
on the west side of the Hassayampa River, but it is passable with a
two-wheel drive vehicle in dry weather. Elevation ranges from 800
meters on a hilltop to 689 meters in washes along the southern and
eastern area boundaries.

Evidence of past mining activity is mainly abandoﬁed workings.
Pegmatites were exploited in the northwest corner of the mép area (Figq.
12, located in back pocket)'and in the Dove Mine in the NW1/4 SW1/4 sec
7 T6N R4W. The E1 Centenillo Mine, located near the southwest margin
of the map area, recorded production of gold, copper, and calcium. The
Mammoth Spar Mine in the central portion of the area has a recorded
production of fluorspar. Most of the workings in the area are grouped
in the Hope Mining Claims, formerly Garcia Mines, which produced gold

in the 1930's (J.D. Campbel1, 1982, pers. comm.).
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Lithology

Exposure of Precambrian rocks is fair to good in topograph-
ically low parts of the Morristown area (Fig. 12). Hornblende schist
is exposed in the northern portion of the map area. It is blue-grey in
outcrop; some iron-oxide staining occurs on weathered surfaces. It is
composed of 50 to 90% fine-grained hornblende with minor quartz, musco-
vite, and calcite aligned to produce schistosity.

Chlorite schist also occurs in low-1ying areas but is confined
to the southern and northeastern portions of the map area. It is
greenish-grey in color, and weathered surfaces show some iron-oxide
staining. The chlorite schist here is composed of aligned, fine-
grained biotite, chlorite, and feldspar. The contact between chlorite
schist and hornblende schist is gradational.

A small portion of Field Area 2 contains relatively fresh
intercalated sandstone and siltstone. The sandstone units comprise
about 10% of the rock and average about four centimeters thick. Evi-
dence of recrystallization was observed in the sands, which are now
composed mostly of quartz with minor feldspar and chiorite. The silt-
stones are friable and contain chlorite and undifferentiated clays.
Regional metamorphic foliation para1lefs the bedding planes.

Banded iron formations occur.in the south central portion of
the map area. They are discontiﬁuous and thin at less than 0.75 meters
wide, Chert-rich formations exhibit laminated magnetite and hematite
with zones high in silica, are resistant to weathering, and are dark
red to black in color. The magnetite-hematite-rich units grade Tater-

ally into chert-rich units. Chert-rich banded iron formations exhibit
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alternating bands of dark iron-oxides with light silica. Their appear-
ance in outcrop is striped, with banding at the centimeter scale.

Isolated lenses of ferruginous chert occur in the southern
portion of the map area. They are up to 1.5 meters wide and 25 meters
long and trend parallel to metamorphic foliation. The rocks are com-
posed of silica colored by hematite and magnetite. They are deep red
in color and exhibit compositional banding. Ferruginous chert lenses
are resistant to weathering and form distinctive low ridges.

Felsic schist comprises absut 20% of the Precambrian rocks
described in the Morristown area. This muscovite schist is exposed as
a well-defined band in the north central portion of the study area.
Small isolated outcrops of felsic schist also occur in the southern
half of the area. The felsic schist ranges from bldish-si1ver to
pinkish-silver in color. The rock contains up to 80% muscovite, with
lesser biotite altering to chlorite along cleavage, quartz, garnet, and
iron oxides. The surfaces of outcrops exhibit a distinctive mica
sheen. Pink weathered surfaces are common and are the result of a
higher iron-oxide content. |

Phanerozoic rocks are reﬁresented by unzoned pegmatite dikes
and volcanic rocks. Pegmatite dikes occur in the northern half of the
map area, the largest is 5 meters wide and 200 meters in continuous
length. Most other pegmatite occurrences are small isolated outcrops
or float; mineralogy is typically quartz, potassium feldspar, and
muscovite with pervasive iron-oxide staining.

Volcanic rocks are restricted to topographic highs. Both vo1;

canic flows and dikes up to 30 meters thick are found in the study
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area. The dacitic rocks are comprised of fresh plagioclase and minor
quartz in a light purple fine-grained silicic groundmass. In many of
the washes, an undulating contact hetween fresh volcanic rocks and the
Precambrian rocks below is visible as an iron-oxide-stained, clay-rich

baked regolith zone in schist.

Structure

In the Morristown area, metamorphic foliation is uniformly
oriented at east-west with a 60° N dip (Eigc:ﬁf. The 1imbs of iso-
clinal folds in silica lenses, and therefore the 1nditatéd direction of
shear, parallels metamorphic'foliétion, The felsic schfst-mafic schist
contact is clear, and the general trend of the felsiclunits is parallel
to foliation. A clearly deposifional contact exists between Tertiary
volcanic rocks and Precambrian schists.

Pegmatites which have been mined for feldspar in the northwest
corner of the map area are oriented N 45° W, dipping at 459 SW, an
orientation discordant to metamorphic foliation. The largest and most
continuous of the pegmatites, exposed in the Dove Mine, isnoriented
N 50 £ 829 SE, This pegmatite is dfscordant to both metamorphic folia-
tion and other measurable pegmatftés in the map area. Most of the
pegmatites in the area are eibosed only as float, and quantitative
orientations are therefore unattainable.

The Tertiary dikes in the area are oriented approximately east-
west and are vertical, corresponding to the local metamorphic

foliation.



Mineralization and Alteration
Mineralization within the Morristown area occurs as shear zones

parallel to metamorphic foliation mainly within felsic schist. The
two-meter-wide zone of clay-rich, iron-oxide stained gouge is the only

evidence of alteration in the area.,

Area 3, Paydirt

Location

Area 3, located 0.8 kilometers north of the Vulture Mine
Property, sec 25 T6N R6W, is 17 kilometers southwest of Wickenburg at
the southern margin of the Vulture Mountains in Maricopa County (Fig.
1). Access is by graded road to the Paydirt Mine which leads west off
of the Vulture Mine Road about 2.2 kilometers south of the Vulture Mine
entrance,

The topography is gentle and rolling except for a few steep
hills. Elevation ranges from 707 meters on a hilltop to 646 meters in
the wash at the southeast corner of the area. Extensive mining and |
prospecting have ocﬁurred in the histdkicé1 and recent pasf; The
Paydirt Mine, now a small open pit, has a recorded production of 11.3
metric tons of ore containing 182 kilograms (0.8%) of copper and 370
grams (16.3 ppm) of gold from the mid 1960's. Informal sources state
that the mine produced gold and silver up until late 1982 (Housley,
1982, pers. comm.). The Red C1oud Mine in the northeast portion of the
study area has recorded production of gold and iron from 108 meters of
drifts on 3 Tevels (Metzger, 1938). The central portion of the map

area has seen geological examinations in 1963 and 1965. Current
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exploration is evidenced by fresh roads, sample locations, and prospect

pits and trenches.

Lithology

Poor exposure due to alluvial cover obscures lithologic rela-
tionships and makes protolithologic determinations difficult in Area 3
near the Paydirt Mine. Mafic schist occurs in low areas in the north-
ern and western portions of the study area (Fig. 13, located in back
pocket). The schist is typically dark bluish to greenish-grey in
color. The composition of the.mafiﬁ schist grades from hornblende with
minor plagioclase to biotite-muscovite schist. An intermediate compo-
sition of the end members is represented by a hornblende-biotite
schist.

Felsic schist is confined to a small area in the southwest
portion of Area 3. It is light in color and exhibits a distinctive
mica sheen due to muscovite on weathered surfaces. The felsic schist
contains muscovite, quartz, biotite, and potassium feldspar.

A schist intermediate hetween mafic and felsic schist is com-
posed of alternating felsic and mafic units which are from 2 centi-
meters to 2 meters thick. However, the composition of the intermediate
felsic units is slightly more mafic than the main body of the felsic
schist. Similarly, the mafic schist contained in the intermediate unit
is slightly more felsic than the main mafic schist formation.

The granite which crops out at the Paydirt Mine is continuous
along the western margin of the study area. It is composed of 40%

fine-grained groundmass, 35% quartz, 20% orthoclase, and 5% plagioclase
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‘§' with minor muscovite and tourmaline. This granite grades into a foli-

ated sub-gneissic granite which is exposed as an isolated outcrop in

the northwest quadrant of the map area. This Precambrian intrusive
rock is light in color and forms low hills.

Volcanic rocks form distinct ridges surrounding the central 1low
of the study area near the Paydirt Mine. The volcanic rocks are
grouped as a single unit on the field map (Fig. 13), but different
types can be distinguished. Quartz andesite flows are exposed in the
southern portion of the study area, and quartz andesite dikes occur as
elongate ridges to the north and east. These rocks are purple and

contain plagioclase phenocrysts in fine-grained tuffaceous groundmass.

On the western boundary of the map area, a high, distinctively white
hill is formed by an erosion-resistant silicified volcanic unit. The

unit contains 5% quartz phenocrysts, relict plagioclase, and minor I

biotite in a fine-grained silica groundmass. Basaltic dikes occur in a
the southern portion of the study area. The dikes are from 1-3 meters |
in width and are black in color. Mineralogical zoning in the basaltic ;
dikes is defined by plagioclase-rich centers. The basaltic dikes cut

both mafic schist and volicanic rocks.

Structure ' i
The strike of metamorphic foliation in the Paydirt Study Area

is variable from N 25° E to N 35° W, and the dip ranges from 50° NE to
vertical (Fig. 7). Tertiary dikes in the area trend N 450 y, The

dikes are generally concordant with metamorphic foliation.
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Generally, lithologic contacts are poorly exposed in the
Paydirt Study Area. The contact between Precambrian granite and
Tertiary volcanic rocks is defined by gross 1ithologic differences and
degree of freshness. The contact between Precambrian granite and
Precambrian mafic schist is also defined by 1ithologic differences,
although the Precambrian felsic schist-Precambrian granite contact is
more complex. In some locations, the distinction between gneissic
granite and quartz-rich muscovite schist is difficult to make. Felsic
schist is defined as rock which is cledrly schistose qnq does not
contain potassium feldspar. The'cohtact between Tertiary volcanic
rocks and Precambrian schist'i§ extremely undulatory suggesting accumu-
lation of volcanic rocks on topogr&phy of modebate relief. Pods of
mafic schist on the order of meters in width project into the Tertiary
volcanic rocks. The mafic schist-felsic schist contact does not con-

form to metamorphic folijation.

Mineralization and Alteration

Two types of mineralization occur within Area 3, iron-oxide-
rich shear zones near the northern margin of the area and quartz veins
in Precambrian granite in the southwestern portion of the area. The
vertical shear zones containing iron-oxide stained gouge are pervasive-
ly fractured, and vein material is found only as float. The Red Cloud
Mine is an example of this type of deposit. The country rock includes
felsic schist composed of quartz porphyroblasts, biotite, and plagio-
clase feldspar and mafic schist composed of hornblende, chlorite,

calcite, and biotite. The stopes, shafts, and adits demonstrate that
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the trend of mineralization is approximately east-west and vertical.
Alteration includes weak argillization, iron-oxide staining, and
extensive fracturing. Mineralization occurs as minor quartz veins and
breccia.

In the southwest portion of the area, northwest from the
Paydirt Mine, quartz veins occur along a northwest-trending shear zone
in Precambrian granite. The veins consist almost entirely of milky,
euhedrally terminated quartz crystals with iron-stained silica-filled
vugs. Up to 2% pyrite occurs in the veins as fine-grained euhedral
cubes in some locations. A 7-10 meter-wide alteration zone surrounds
the veins. In this zone, pervasive iron-oxide stained fractures and
weak argillization of potassium feldspar phenocrysts within the granite
occur parallel to the veins. At the Paydirt Mine, hematite-stained
gouge pods, epidote, and chlorite are common. The most-intense altera-
tion and best-defined veins occur near the Paydirt Mine. This mineral-
ization grades into a poorly defined, iron-oxide-stained shear zone to

the northwest where it is covered by Tertiary volcanic rocks.




CHAPTER 4
DISCUSSION

The following section first establishes that the central
Arizona metavolcanic and metasedimentary succession is a lithotectonic
greenstone belt, with many similarities to Archean greenstone belts in
general. Next, greenstone belt gold deposits are classified as exhala-
tive or remobilized exhalative, metamoﬁphic, or epithermat.

Theoretical models of formation and.charaéterisfics of‘ﬁhese deposit
tybes_are then compared to a sumhary of chafacteristics of mineraliza-
tion occurrences in the Wickenburg area. Finally, a multistage model
of formation for the Wickenburg deposits is presented.

The Precambrian rocks of central Arizona have been described as
a greenstone belt (Anderson and Silver, 1976; Donnelly and Hahn, 1981)
and have many collective similarities to 1ithologic units in Archean
greenstone terranes. The 'Yavapai greenstone belt' exhibits a char-
acteristic greenschist to amphibolite facies metamorphic overprint upon
volcanic and sedimentary units, as well as associated Precambrian
granitic stocks (Windley, 1977).

Comparison of a stratigraphic column of a typical Archean
greenstone belt (Windley, 1977) and a generalized column from this
study area in central Arizona (Fig. 14) reveals additional similari-
ties. The basalt-andesite-dacite cycle of the calc-alkaline volcanic
group is present in Arizona, as are the conglomerates, sandstones,
shales, cherts, and banded iron formations of the sedimentary groun.

36
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As pointed out by Donnelly and Hahn (1981), basal ultramafic rocks are
absent. It appears that the central Arizona greenstones are comparable
to the upper calc-alkaline volcanic group and the sedimentary group of
Windley's (1977) idealized Archean greenstone column.

Gold deposits in greenstone belts can be categorized as exhala-
tive, remobilized exhalative, metamorphic, or epithermal., Exhalites
such as are found at the Kerr-Addison Mine or the Horne Mine in the
Abitibi greenstone belt are taken to represent chemical sediments of
volcanogenic origin (Ridler, 1976). Plastic flow of gold-rich horizons
during later folding episodes may result in re1oc$tidn of g;]d such as
at Homestake, South Dakota, which is considered to be'the‘type example
of mobilized auriferous exhalites. Sawkins and Rye (1974) listed nine
requisites to this type of deposit: 1) the presence of iron-rich meta-
sediments; 2) their conformable nature; 3) the great lateral extent of
ore; 4) the gold-pyrite-arsenopyrite-quartz assemblage; 5) the absence
of zoning in orebodies; 6) their association With metavolcanic rocks;
7) the absence of demonstrably related plutonic rocks; 8) the presence
of more chlorite than sericite in a1teratioﬁ assemblages; 9) the pres-
ence of metamorphic textures in ore as suggested by textural relation-
ships between sulfide minerals and between sulfide and silicate
minerals.

Metamorphism is the common factor in the second model discussed
which describes the genesis of gold deposits in greenstones. The
pervasive greenschist to amphibolite facies metamorphism typical of
greenstone belts indicates that an important fluid and heat source has

been operative. Metamorphic secretion models assume that gold and
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gangue elements are mobilized and deposited during superimposed meta-
morphic events (Boyle, 1979) or burial metamorphism (Kerrich and Fryer,
1978). In these models, gold is released when the rocks in which it is
contained are subjected to conditions of regional metamorphism accom-
panying intrusion of an igneous body or burial metamorphism during
continued greenstone belt accumulation. Pressures of around 10 kbar
and temperatures from 350° to 5000 ¢ trigger the release of gold as
well as copper, lead, zinc, silver, and silica which form hydrothermal
solutions with the water and other volatiles released contemporaneous-
ly. The solutions migrate following decreasing pressure pathways and
are precipitated as quartz veins in dilatant zones (Boyle, 1979). A
metamorphic secretion model was proposed to explain the origin of the
Dome Mine in the Abitibi greenstone belt (Kerrich and Fryer, 1978). In
this model, about 5 weight percent structural water is released by the
basaltic rocks at the greenschist-amphibolite transition around 450° to
5000 C. These fluids leach silica, gold, arsenic, sulfur, and other
elements from the rocks through which they flow and form reservoirs of
metamorphic-dehydration fluids under impermeable layers. If the total
pressure of these solutions is greater than the confining strength of
the trapping rocks, cracks can be formed. Solutions can flow through
these cracks and deposit veins. If these solutions reach the surface
in a submarine environment, there is the possibility of the precipita-
'tion of chemical sediments physically indistinguishable from those of
volcanogenic origin, |

An epithermal model describing genesis of gold deposits is

discussed below. A simplified epithermal model assumes that a magmatic
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heat source drives a convective cell in which water is heated. The
source of this water has been argued to be meteoric, oceanic, connate,
metamorphic, or magmatic (White, 1981). Buchanan (1981) classified ore
minerals, gangue minerals, and alteration assemblages according to
depth within a given epithermal system and also emphasized the role of
episodic boiling due to pressure buildup and rapid pressure release.
Characteristically, elements such as Au, As, Sb, Hg, T1, B, and minor
Ag precipitate near the surface and are associated with quartz, cal-
cite, pyrite, and minor fluorite and barite. Higher temperatures and
pressures deeper in the system cause-précipftation of Ag, base metals,
Se, Te, and Bi with quartz, adu1dria, sericite, pyrite, and lesser
calcite, chlorite, and fluorite. Laramide stocks and mid-Tertiary
volcanic rocks within the Yavapai greenstone belt may represent a
shallow heat source resulting in deposition of gold in veins.

Windley (1977) notes that the most important gold mineraliza-
tion in greenstone belts occurs near granitic plutons and decreases
into the greenstones. He reasons that these stocks provided heat
sources to mobilize gold in the country rocks, making it available for
transfer into veins, shear zones, and other dilatant features. Back-
ground gold values obtained in th?s Wickenburg study average 0.68 ppm
(Appendix, Table 2); these rocks presumably could represent a gold
source for similar deposits.

A simplified model for the formation of gold deposits in green-
stones which combines the three models discussed earlier is presented

in Fig. 15. An existing volcano-sedimentary pile possibly containing
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a) Existing volcanc-sedimen-
tary succession

b) Increased thermal gradi-
ent due to burial, fold-
ing, or intrusion of a
‘pluton

inereasing
temperature

¢) Release of fluids trige
gered by metamorphism,
burial, or intrusion of
plutons, Elements may
be extracted from the
greenstone,

d) Fluids contribute to
deposition possibly
resulting in gold-bearing
exhalites or veins

Fig. 15. Model for formation of gold deposits in greenstone belts.

\
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sedimentary gold concentrations (Fig. 15a) experiences an increased
thermal gradient during burial, folding, or because of intrusion (Fig.
15b). The greenschist-amphibolite transition (Kerrich and Fryer, 1978)
or an intrusive event triggers the release of hydrothermal fluids (Fig.
15¢). Elements such as Si, Au, Fe, As, S, as well as Mn, Ti, Cu, Ph,
In, Co, and Ag can be leached from the rocks (Fripp, 1976) and held in
solution by hydrothermal fluids. If the thermal gradient is sufficient
to allow the solution to reach the surface, gold-bearing exhalites may
be formed. If deposition occurs below the surface, veins are formed
(Fripp, 1976). Later intrusions of plutons could reconcentrate econom-
ically important elements.

Resultant gold deposits are gold-bearing exhalites or veins
produced either by metamorphic secretion or'contemporafy intrusion of
plutons. Later intrusive events may produce an epithermal overprint.

The following is a summary of characteristics of mineralization
occurrences in the areas studied in this project which can be classi-
fied as either quartz veins or shear zones. Quartz veins in mafic
schist in Study Area 1 and in Precambrian granite in Study Area 3 range
from single one-meter-wide veins to four or five paralle] 10 cm-Wide
veinlets. The veins are straight, generally concordant to metamorphic
foliation and cross 1ithologi; bouﬁdaries within the metasedimentary
pile. The veins are composed of 929 milky white quartz with minor
ankerite, tourmaline, pyrite, and vugs with euhedral quartz crystals
indicating open-space-filling. A distinct 7-10 meter-wide alteration
zone generally surrounds the veins. The zone is bleached and iron-

oxide-stained and is composed of 40% silica, 40% sericite, and 209
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combined hematite, calcite, tourmaline, and biotite in varying propor-
tions. Shear zones occur within felsic schist in Areas 2 and 3. These
two-meter-wide clay-rich, iron-oxide-stained gouge zones are generally
concordant to local metamorphic foliation.

The mineralized occurrences studied in this project do not fit
neatly into any of the categories which have been discussed. The fol-
lTowing section describes first those characteristics which support and
then those that oppose assignment to the three models which were pre-
sented; first an exhalative or remobilized exhalative model, second a
metamorphic model, and finally an epithermal model. Some aspects of
the deposits in central Arizona support an exhalative origin; for
example, their stratigraphy and the presence of exhalites in the suc-
cession as represented by banded iron formations. However, geochemical
analyses of banded iron formations resulted in gold values which aver-
aged only 0.20 ppm (Appendix, Table 2).

Most of the evidence contradicts an exhalite model according to
the criteria outlined by Sawkins and Rye (1974): 1) the veins are not
folded as are the banded iron formétfoﬁs; 2) the veins exhibit open-
space-filling textures, not metamorphic textures; 3) the veins cross
stratigraphy; 4) sericite is dominant over chlorite in alteration; 5)
ore values are spotty; 6) plutonic rocks are common; 7) no arsenic-
bearing minerals were found. This evidence demonstrates that the gold-
bearing quartz veins in the Wickenburg area are not of an undisturbed
exhalative origin.

There is supportive evidence for the metamorphic secretion

model in the areas studied in Arizona. The greenschist-amphibolite
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facies transition is present, for example, in Study Area 2 (Fig. 12),
where it was mapped as a gradational contact between chlorite schist
and hornblende schist. The background gold values in the area are
relatively high at an average of 0.68 ppm (Appendix, Table 2) and could
represent a possible nearby gold source. The upper peak of homogeniza-
tion temperatures obtained from fluid inclusion studies (Fig. 11) is in
agreement with the temperature of around 3500 to 360° C obtained by
Kerrich and Fryer (1978) in their study of the Dome Mine.

Evidence against the metamorphic secretion model also exists in
the study area. An example is the well-defined, relatively low temp-
erature alteration halo which is out of equilibrium with the country
rock. Also, open-space-filling textures in the veins point toward
deposition at shallower depths.

Some field evidence supports an epithermal origin for minerali-
zation in this study. The abundance of nearby granitic stocks and
Tertiary volcanic rocks may represent a local heat source. The veins
in the study areas exhibit typical epithermal open-space-filling tex-
tures, milky quartz, and a well-defined quarfz¥ca1cite;sef{c%te-
chlorite alteration assembl age. o

Fluid inclusion data do not éupport a simple epithermal model.
The 3559 C uncorrected homogenization temperature is well above average
epithermal temperatures of around 2400 C (Buchanan, 1981). Temperature
corrections for pressure of +100° C for 1 kbar and +220° C for 2 kbar
(Lemmlein and Klevstov, 1961) would raise the homogenization tempera-

tures even more. The high temperature peak in the raw data would fall

somewhere between 4500 and 575° C. However, pressure correction of the
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lower peak at 2159 would raise it into the typical epithermal range.
Generally, epithermal deposits have a salinity of less than 3 weight

percent NaCl (Buchanan, 1981), but the salinity of the veins in this

study is around 12 weight percent NaCl equivalent.
The data obtained in this study is in part contradictory. For
example, veins with epithermal mineralogy, open-space-filling textures, i
and low-temperature alteration haloes are contained not in mid-Tertiary
volcanic rocks but in a Precambrian metasedimentary pile such as at
Katharine, Arizona or Reymert, Arizona (Wilson, 1983). The results of
fluid inclusion studies show two uncorrected homogenization temperature

peaks. The salinity value of 12 weight percent NaCl equivalent ob-

tained in this study is higher than typical epithermal salinities. It
is unlikely that the K-Ar date of 430 m.y. from sericite from the

alteration halo documents a previously unrecorded Cambrian hydrothermal
event in central Arizona; it is more probable that sample contamination ?

is the cause of this questionable date. For example, young 1ow-

potassium sericite produced during a Laramide hydrothermal event may

not have been fully separated from high-potassium Precambrian ortho-

3
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clase contained in the country rocks.‘ A-K-Ar date on this mixture
would produce a date intermediate Between the two end-members. It
could also be that sericite was formed during a Precambrian hydro-
thermal event at low temperature and also during a Laramide event.
When a mixture of this young and old sericite was analyzed, a hybrid

date would be the result. Radiogenic argon loss during a later hydro-

thermal event could also result in the questionable date.
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The fluid inclusion data seem to support a multistage model.
The multiple peaks (Fig. 11) can represent the result of necking of
primary fluid inclusions by a secondary thermal event. However, they
may also represent evidence for an early high temperature sub-economic
gold concentration by metamorphic secretion and later Laramide epi-
thermal concentration. The hybrid K-Ar date also indicates two thermal

events.,

These contradictory data suggest a multistage model for the
veins. Viljoen, Saager, and Viljoen (1969) proposed a multistage model

for the Steynsdorp gold deposits in the Barberton Mountain Land, South

Africa. Initial sub-economic gold concentrations were produced as a

result of biological or sedimentary processes. Later intrusion result-

ed in the deposition of economic gold-bearing quartz veins which those

authors maintain should be classified as pseudohydrothermal. |

Model

The following multistage model is presented to describe the
genesis of gold-bearing quartz veins in Precambrién greenétﬁnes near
Wickenburg, Arizona. Gold was initia{jy concentrated at low levels
during the Precambrian greenschist to amphibolite facies metamorphic
event around 1770 to 1820 m.y. Metamorphic secretion at this time
leached gold, possibly from Precambrian exhalites or gold-bearing con-
glomerates in the succession and deposited it as sub-economic gold-
quartz veins in dilatant zones.

Granodiorite stocks intruded the rocks containing low level

gold concentrations during the Laramide. The increased thermal
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gradient associated with the intrusion of stocks triggered the release
of fluids contained in the greenstones. These fluids leached gold and
other elements as they passed through the country rocks following 1ow
pressure pathways. The effects of both Precambrian greenschist-
amphibolite facies metamorphism and the intrusion of granitic stocks in
the Laramide are preserved in the rocks. It is probable that both of
these events influenced the deposition of gold in central Arizona. The
secondary epithermal concentration of gold produced gold-bearing quartz
veins with characteristics of both metamorphic secretion nnd epithermal

deposits.

Conclusions

1) The Precambrian greenschist to amphibolite facies rocks of
central Arizona represent a 1770 to 1820 m.y.-old greenstone belt with
many similarities to Archean greenstone terranes.

2) Although Precambrian chemical sediments exist in the area,
the gold-bearing quartz veins are not undisturbed or folded volcano-
genic sediments.

3) A multistage model of formation is proposed involving eér1y
sub-economic concentration of elements by sedimentary or metamorphic
processes and later epithermal reconcentration to economic levels dur-

ing intrusion of Laramide plutons.

Suggestions for Further Study .

Because of the longevity of gold exploitation in the area and

the gold deposits exposed at the surface, it is probable that there are

additional unexposed gold deposits in the area. Exploration efforts
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should be concentrated in the greenstones near Laramide pluton-
Precambrian greenstone contacts. Comparison of mineralogically similar
veins in host rocks of different age could shed more Tight on the role
the country rocks play in gold concentration. It would also be usaful

to undertake additional geologic mapping to untangle stratigraphic and

structural history.
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Banker Group - 1
Location:
Mineralization:
Host rocks:
Exposure:
Access:

Benjamin - 2
Location:
Mineralization:
Host rocks:
Exposure:
Access:

Black Hawk - 3
Location:
Mineralization:
Host rocks:
Exposure:
Access:

Dead Engineer - 4
Location:
Mineralization:

Host rocks:
Exposure:

Access:

El Centenillo - 5
Location:
Mineralization:
Host rocks:
Exposure:
Access:

El Tigre - 6
‘Location:
Mineralization:

Host rocks:
Exposure:
Access:

Table 1. List of prospects visited.

SE 1/4 NE 1/4 sec 31 T6N R5W

none visible

Tertiary volcanic rocks

poor, 8 meter deep shaft in gravel cover, no outcrop
very poor, marginal two-wheel drive

CE 1/2 SW 1/4 sec 2 T8N R3W
iron-oxide stained gouge zone
sub-gneissic granite

poor

four-wheel drive

SE 1/4 sec 3 T8N R3W

iron-stained quartz vein and gouge in shear zone
Precambrian gneissic granite

fair

four-wheel drive

NE 1/4 NE 1/4 sec 12 T5N R6W

minor quartz veins and breccia in iron-stained
silica .

Precambrian hornblende schist

small area of fair outcrop and vertical shaft about
20N meters deep

graded road

SE 1/4 SW 1/4 SW 1/4 sec 7 T6N R4W

shear zone

Precambrian schist and Tertiary volcanic rocks
fair

poor

NW 1/4 NW 1/4 sec 20 T6N R4W

N 759 W 759 NE shear zone containing black calcite
and hematite stain

mafic schist

poor

marginal two-wheel drive
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Electra - 7
Location:
Mineralization:

Host rocks:

Exposure:
Access:

Finance Group - 8
Location:
Mineralization:
Host rocks:
Exposure:

Access:
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Table 1. continued.

E 1/2 E 1/2 SW 1/4 sec 8 T8N R3W

N 200 W 70° SW shear zone with minor hematite
staining

sub-gneissic granodiorite and Tertiary volcanic
rocks

poor

good two-wheel drive

NW 1/4 NE 1/4 NW 1/4 sec 29 T6N R5W

shear zone? approximately EW with silicification

possibly Precambrian schist

good in nearby washes, but very poor near 10 meter
deep shaft

marginal two-wheel drive

Golden State Claims - 9

Location:
Mineralization:

Host rocks:
Exposure
Access:

N 1/2 NE 1/4 sec 17 T8N R3W

horizontal shear zones containing minor quartz,
calcite, and gouge

granodiorite

fair

fair

Golden State and San Francisco Claims - 10

Location:
Mineralization:

Host rocks:
Exposure:
Access:

NW 1/4 SW 1/4 SW 1/4 sec 9 T8N R3W

N 300 W 65° SW trending shear zone; dump contains
molybdenite, azurite, bornite, and hematite

granodiorite

poor

fair

Hope (formerly Garcia) - 11

Location:
Mineralization:

Host Rocks:
Exposure:
Access:

Leviathan - 12
Location:
Mineralization:
Host rocks:
Exposure:
Access:

SE 1/4 NW 1/4 sec 7 T6N R4W

EW trending quartz and calcite veins with minor
hematite stain

Precambrian schist

good

marginal two-wheel drive in dry weather

C sec 35 T10N RSW

large quartz vein trending EW 35° N
silicified Tertiary? Precambrian?
excellent, large working mine
controlled



Location:
Mineralization:
Host rocks:
Exposure:
Access:
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Table 1. continued.

E 1/2 sec 22 T6N R7W

N 450 E vertical shear zone, hematite stainec . aprtz
Precambrian sub-gneissic granite

good

good two-wheel drive

Lucky Johnnie and Katie - 14

Location:
Mineralization:
Host rocks:
Exposure:
Access:

Newsboy, Pitt - 15
Location:
Mineralization:
Host rocks:
Exposure:
Access:

Paydirt - 16
Location:
Mineralization:
Host rocks:
Exposure:
Access:

Queen of Sheba - 17
Location:
Mineralization:

Host rocks:
Exposure:
Access:

Red Cloud - 18

- Location:
Mineralization:
Host rocks:
Exposure:

Access:

Red Twister Claims
Location:
Mineralization:
Host rocks:
Exposure:
Access:

C SE 1/4 sec 25 T10N RSW

hematite stained quartz veins
Precambrian schist

poor except in 23 x 12 x 8 meter cut
good two-wheel drive

SE 1/4 SW 1/4 NW 1/4 sec 22 T6N R4W

iron-stained volcanic breccia

Tertiary volcanic rocks? Precambrian schist Nearby
good in 30 x 45 x 23 meter open pit and in waxneg
good two-wheel drive in dry weather

NE 1/4 SE 1/4 NW 1/4 sec 26 T6N R6W
quartz veins and argillized gouge zone
Precambrian granite

good, small open pit

good graded road

SW 1/4 SW 1/4 sec 8 T6N RaW

breccia with copper-oxides and minor quartz witp
hematite staining

Tertiary volcanic rocks

mostly covered by recent bulldozing

two-wheel drive in dry weather

N 1/2 NW 1/4 sec 25 R6W T6N

breccia and iron-stained shear zone N 800 E vertical

Precambrian mafic schist

mostly covered by dump, outcrop in small adity 3pq
creek bottom

poor, four-wheel drive required

- 19 _

SW 1/4 SW 1/4 sec 25 T10N RSW
quartz veins

Precambrian mafic schist —
Excellent

good
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Table 1. continued.

South Vulture - 20 :
Location: SW 1/4 NW 1/4 SW 1/4 sec 1 TSN R6W
Mineralization: bleached, argillized, iron-stained shear zone
trending N 10° E 75° SE and breccia
Host rocks: Tertiary silicic volcanic rocks
Exposure: good, two shallow shafts ‘
Access: good graded county road j
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Table 2.

Sample Au Ag

Number ppm ppm
1 5.60 18.00

2 0.80 2.80
4 0.40 1.20
7 0.80 1.10
8 0.60 0.90
9 1.20 1.20
10 0.50 0.70
13 0.50 1.10
16 0.10 2.40
18 0.20 0.60
19 0.20 0.30
20 0.30 0.40
21 0.30 0.90
22 0.20 0.40
23 0.30 0.60
24 0.05 1.56
25 1.90 19.90
26 0.20 1.10
27 0.30 3.00
28 0.10 2.30
29 0.40 1.30

Results of geochemical analyses.

Cu Pb In
ppm ppm  ppm
76.0  18.0 149.0
40.0 17.0 130.0
45.0 9.0  87.0
30.0 5.0 . 27.0 .
46.0 14;0' 181.0
32.0 -~ 11.0-  98.0
25.0 13.0 102.0
51.0 16.0 123.0
43.0  46.0 167.0
30.0 12.0 72.0
29.0 13.0  27.0
24.0 12.0  61.0
44.0 11.0 134.0.
22.0  6.0° 27.0
28.0  11.0 110.0
214.0 15.0 188.0
1,580.0 6.0  54.0
85.0  15.0 109.0
60.0 57.0 122.0
14.0  30.0 82.0
54,0 22.0 663.0
54

Sample
Description
conglomerate
sediments

alteration near
banded iron formation

vein

alteration-vein 7

~alteration-vein 7

basalt
folded vein
folded calcite vein

alteration-vein 19

vein

alteration-vein 19

_alteration-vein 22

vein
alteration-vein 22
alteration-vein 25
vein
alteration-vein 25
breccia

breccia

alteration-vein 30




Sample Au Ag
Number ppm ppm
30 0.40 2.21
31 0.05 43.60
32 0.40 1.20
33 0.70 3.60
103 0.10 0.70
105 0.10 0.60
107 0.20 0.60
111 0.20 2.20
112 0.60 1.30
113 0.30 1.90
114 0.05 24.30
118 0.05 2.50
119 0.05 0.70
123 2.10 83.80
124 0.05 1.30
127 0.70 1.70
128 0.05 0.60
131 0.10 0.80
140 0.05 0.80
201 0.05 0.50
205 0.05 0.40
209 0.05 0.30
210 0.05 0.10

Table 2.

Cu
ppm

76.0
649.0
26.0
60.0
77.0
43.0
61.0
129.0

181.0
25.0
362.0
150.0
94.0
1,119.0
17.0
50.0
49.0
155.0
13.0
13.0
10.0
15.0
13.0

continued.

Pb Zn
ppm ppm
295.0 338.0
13.0 70.0
20.0 42.0
8.0  43.0
11.0 17.0
11.0: 64.6
14.0 107.0
12.0 36.0
21.0 135.0
196.0 93.0
66.0 118.0
10.0 100.0
10.0 107.0
9.0 91.0
9.0 59.0
18.0 - 232.0
10.0 110.0
23.0 44,0
8.0 14.0
6.0  38.0
9.0 56.0
7.0 40.0
7.0 141.0
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Sample

Description
vein
Rich Hill granite
altered zone
altered zone
ferruginous chert
hornblende schist
muscovite‘schist

silicic banded iron
formation

a]teration;vein 113
vein |
alteration-vein 113
muscovite schist
schist with veins
vein and gouge
alteration-vein 123
veins
alteration-vein 127
banded iron formation
chert

hornblende schist
chlorite schist
muscovite schist

muscovite schist




Sample Au Ag
Number ppm ppm
211 0.70 2.60
212 0.20 1.80
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