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information, or opinions that may be contained in the files. The Survey collects, catalogs, 
and archives data on mineral properties regardless of its views of the veracity or 
accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
1520 West Adams St. 

Phoenix, AZ 85007 
602-771-1601 

http://www.azgs.az.gov 
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Hr. 1"iaothy W. Atkin.on 
Cave Creek l'tining Cotspany 
P. O. lox 589 
Cave. Creek. AZ 85331 

)fr. Atk ina on : 

- . --: ;- . ~, _ .. 

Your d.acription of your propo.aI mining operation on pri~ate and public land i. of a nature to qualify ••• Notice of Intent to Conduct Hining Operations; aurface di.turbance under 5 acre •• 
If in the future you expand your operations beyond the S-acre limit, please let u. know in advance .0 we ~y prepare an anvirooaental . report to comply with the Surface Protection Act. -

We vi.h you .ucce •• in your operation. Feel free ~o eall our Area Ceologiat, Kichard Park, at 241-2947 if you haYe .or question •• 

. ; 

RPark:fd 

Sincerel,. , 

r'i1arvin D. Durfee 

M. Dean Durfe., Are. Manager lover Gila Ie.ourc. Area 

. ... .. . 
. . 
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·· ··P.O. ·BOX 1598/CAVE c:REEK,"ARIZONA 85331 ·· .. . " .. , .~., 

. 
February 3, 1982 

Mo Dean Dtm.fee 
U.8 0 Dept.o:f the Interior 
2929 W 0 Clarendon Avenue 
Phoenix, AZ 85017 

Dear Mr. Dtm.fee; 

.. ~ .... ; , .. . 

' I"":'.~: ,-:'.-: • .:-::,··; ....... t ·:~-· C'·~ ·' 

• ,'oJ " ;.. .:..".a_ . ... ""J ~. 

In response to your letter dated January28~ ' 1982~ I am 
submitting our plan o:f operations :for ourc:;I.aims at the 
HarquahB.1aMine, prepared by pur consultant, Ray Wreggitt. 
Sho~dyou have any .questions, do not hesitate . to contact . 
me • .' 

~tw~i'l(i~ -
Timothy W. Atkinson, Pres • 

. TWA/gn 
Enclosures 
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Cave Creek Mining Co. P.O. Box 15.98 
Cave Creek', AZ 85331 
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cave Crepk ~ining Company 
P. o. Box 1598 
Cave Creek, AZ 85331 

Dear Sir: 

January 28, 1982 

This will acknowledge your notice of intent to conduct mining opera­tions on your K and Rclaims. If subsequent operations result in total . disturbance of over 5 Acres, a mining plan of operations must be .ubrnitted. 

If you have any further questions, feel free to call our Area Geologist, Richard Park, at 241-2947. 

RPark:fd 

Sincerely, 

Marvin D. DUrfee 

M. Dean Durfee, Area Manager 
Lower Cila Re80urce Area 
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Sample format for "Notice" information - submitted in compliance with . 43 CFR 3809~ 1-3. 
C/7 

INSTRUCfION FOR OPERATORS: Please complete in as auch detail as possible. Additional sheets can be used~ if necessary. Complete information should be furnished to the District Manager of the Bureau of Land Manaiement office havini jurisdiction over the land in which your operations are (will be) located~ at least IS calendar days prior to commencin& operations. 

1. Name and .ailing address of claimant and operator (if other than claimant): 

2. 

3. 

4. 

Ca. v t:: C ... ~ "- '" I~ I':'" ; """ \ c."' ..... 
"Eo. 'Bo>, IS 7 r 

c."", v Co. C.v-- c. c. k. A-z.. '?~- ~ '3 I 

CWhen applicable) Name of mining claims(s) and serial numbers assigned when you recorded your claim with BLM: 
k f R ti!5 ..3~ .3 ~ 3 3 ..... 3;< ~ ~, S-.r ;;; ~ , ..3tJ~;;1-9; ~-; c,/ 3~ 3'?" 7/ 

7 3 f" '.B-1 ·c /tfJ . ¥~ ,y/./ /~ /::<J . ~~J 4. 3", / ~ . .I~~ ) J / /.1 . ./ , ./ ,,-

~t LI'sj .I~~ It) ¥t:,/ ¥/j /~ / f./ Vf"./ iI'9J /9,,:20./ ~-o./ 
.::;-~ ~ ~ ~.:I) S;;; I S- ~ d:) 3 .... c:2 LJ; S~.6-~ t!:J ~~ ;) t,/ :5" ~/ 6-~ .6~./ 
~3/ 

Describe the activities proposed and approximate date of start up (including description and location of access to be constructed, type of equipment ,to be used) •. Use sufficient detail to be, a}:,le to · locate activities ,on ·the ·;:round. 'A map may be used along with this description. , .. . (0 l' /t7&O;;-n/fttL~ . . (~+' :50~X"O~~~.~ 
(~. I . ) .. ~. ~ ~ .. ' .~ .. '.' .. ': .... ' ~, ... : . • . , /~. '~ .•. ~~: ~dLL" .. .. './~,-rU .. . ~ . . .~ .:i* ~.dL. ~ .. . .. . . ~1 tf:? ~tJtJ~MC> ~ t ~r~~u ~. 
~. ~t? ~ ~ r OltJO ~. . .. . . ... 

(3) ~~ '~g:;.'. .:>tJC'.J~oo ~ ~~. kt?-XJ ~. . rZf~. ' A·. . . (/)+~.#.s 5~. " ~ ." ? 3~ 7'-3·2) . . (f._ . . ,/ J J . ./ .I Will topsoil be saved~ the land reshaped after disturbance, ,measures taken to control water runoff and erosion, toxic substances be properly disposed of~ and will veietation and wildlife habitat be rehabilitated? 
. 1J...,-.J~ c.I"J'':-' w';.ft:.. 5~~ cL~~iJ-<-<'-:'" c .. ~.~, ~ 
. ~r~.~ ""~I'''~·A~~···1u-:'7.~r~;.~i--:'"> '"0~Q+, 1;.J) ~( 

J.L.Ii.... .,... ~~~(n."",,--,-~ • 



c--~, •.. · ·• 
# o 

Check if: 

Construction of access will involve cuts of three' feet or more on the 
inside ed&e. 

I hereby declare that I, or persons I have authorized to do so, will complete 
reclamation of all disturbed sites during the course of sy operations to th~ 
standards described in 43 CFR 3809.1-3(b) (4) and that all reasonable measures 
will be taken t.o prevent unnecessary or undue degradation of the Federal lands 
during operations. ' 

SignatUreofClaimant or Operator . 

Date 

, . 
• 

" . - . . ... .. 



~;.-- AND PROSPECT FIELD VISIT' 'A(r--'\1MARY t 
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Sheet 1 of 3 (2.. 4tJ'D 3 BLA,uIc-) t# 1\)'1 L. 01'1 ~D -> COMMODITIES __ .--.;:G;;;,.:o...;.,l d.;;;;.....,;:;a;.;..;.nd.;:;.....,:s;..;.,i..:...l v;..;::e:;..:...r __________________ . -_' _ ..... ....:.,-: .. _ .. _ MI LS I D No • ______________ D-ATE __ A'"-pr_i_l_2_8...:..,_1~9_8_2 -______ _ ENGINEER Ken A. Phillips and Dick Beard ' . ;... .. . ," 

INFORMATION FROM: Roger Hal~, Geologist, Cave Creek Mining Co. 
PROPERTY SUMMARY 

I. MINE MME_H_a_r~gu_a_h_a_la ____________________________________ ~_ OtHER POSSIBLE NAMES ______________________ ····_·· ·_·····_· __ 

II. LOCATION: T 4N R 13W SEC(S) 15,16,21,22 --- MINE DISTRICT Harquahala:l

, . f., 
ELEV. 1760' COUNTY Yuma TOPO QUAD. Hope IS' . --------- •• ; ,\ ...... '!. : _ , 1 . • • 

DIRECTIONS ___ -----:--________________________ _ 

(' . ' '.: ... ; . 

___________________________ ~. MAP ATTACHED _____ _ III. OWNERSHIP: NAME Cave Creek Mining Co. PHONE (602) 488-3707 (602) 488-37 ADDRESS: P.O, Box 1598, Cave Creek, AZ 85331 
Subsidiary of Mineral Services of Nevada which is a subsidiary of Contractor 'Services I "c . ( C S I) - We s t V I rg r fI i a . -'" . . . ..- -COMPANY MME __________________________________________ ·_,·_·, ___ ~ . ; PERTINENT E20PLE Tim 'Atkinson, President ___ ~~~r==r~· _______________________________ ___ 

,' l ', 

. . ~ . " 

. , 

, 1 

V. HISTORY: FIRST LOCATED:_' ________ O.PERATED BY __________ _ DISCUSSION ________ --________________________________________________ _ 
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[ruPARTMENT OF MINERAL RESOUR"6ES 

Mine'HARQUAHALA MINE 

District Ellsworth Dist. 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date 

Yuma County Engineer 

6/9/64 

Lewis A. Smith 

Subject: Mine Visit 6/9/64 and interview with Grady Gulledge, Foreman. 

LOCATION: 7~-9 miles ,.by graded road S - SW of Salome. 

OPERATOR: Harquahala Mining Co. 

AGENT: 'Dave Obensteine, Pres. 4107 N. 44th Place, Phoenix WH6-2088. 
'Grady Gulledge, M~ne Supt. 

HISTORY: The mine was discovered in 1888 and up to 1929 $2,500,000 in lead and 
gold had been pr:oduced, a large part (est. at $1,600,000) having been extracted by 
Hubbard and Bowers (Bonanza Mining Company) in. three years time (1891-1893). In 1893 
the mine was acquired by the Harquaha1a Gold Mining Co., Ltd., for $1,250,000, .which 
company sunk a new shaft and installed a .1SO-ton cyanide mill. This company exhausted 
the then known ore body and reworked the tailings by 1897. The ~ritish company pro-
duced $750,000 in bullion. The mine was sold back to Hubbar~ in 1899. Shortly the~eafter 
the mines were idled and continued so until 1906. The Harqua Ha1a Mining Co. was or­
ganized in 1906 and produced $53,000 in gold bullion • . In 1911 the amalgamation mill 
had a capacity of 40 tpd. From 1913-16 Yuma Warrior produced $30,000 from ore and 
$19,000 from reworked tailings. From 1922 to 1933 a small production by lessees was 
made. During 1934, Harquafiala Gold Mines Company had ·a lease and retreated some tailings. 
In 1953, the mines were controlled by the'Somind Mineral Corp., that erected a small 
mill to treat old dumps. The mines were taken over in 1958 by Rainbow Minerals, Inc. 
(Phoenix Group) but they did only a little development work. In 1960 Fletcher Merrell, 
of Salome., had the mines, they having been held for years by a Mr. Martin. David 
Obensteine, Pres. 4107 N. 44th Place, Phoenix, Ariz. (Harqua Hala Mining Co.) was in 
the office (6/16/64) with/S. H. Glassmire, of Santa Fe, N. M •. Consultants (214 College 
Street, YU2-0348 & YU2-0270) who is making a report on the Bonanza and Golden Eagle 
area. Obensteine"s group took over about October, 1961. Since then this Company has done 
'some exploratory work, from time to time. In October 1963, E. G. Williams reported that' 
8 men were working. In June 1964, 6 men were there uncovering an area south~ the 
Bonanza shaft. 

GEOLOGY: (Bonanza) The general area consists of a basal granite, exposed north of 
the Golden Eagle mine, quartzite grits; limestone and shale; a thin conglomerate; and 
shale and limestone with some conglomerate and dolomite~e intrusion by dark basic 
dikes occurred. The rocks are more or less ~etamorphosed and complexly faulted. 
The ore deposits 9ccur in a zone of faulting that strikes northward and extends through 
the limestone, shale, quartafte and basal granite. The main shear zone dips 45 deg. W and is 
joined by lesser faults thatf45 deg. E. Ore shoots ~uch as the "Castle Garden" stope. _ 
occurred within these two sets of shear zones and ranged from a few inches to ~y feet 
wide (up to 60 feet). The bulk of the ore shoots occurred in an "a" shaped area 500 feet long 
and 450 feet wide on the south, all above the water table (170 fe~t . below the surface). 
The gangue, here, consists of red hematite, with quartz, calcite, brecciated country rock, 
and a little gypsum. In places, large masses of gold occurred in close association with 
quartz. Very little silver was present~ Below the water table the ore is pyritic. 
The granite that occurs on the 6 & 7 levels, is intensely sericitized. M~st stopes are 
on the first S levels together with several thousands ' of feet of drifts. 

A considerable ~onnage of tailings, according to Glassmire, test~ 
in gold and silver. . 

at $1.50 to $3.00 -
,."' . 
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The -Golden Eagle is about 1 mile northeast of the Bonanza, or Harquahala Mine. 
The main vein strikes N 20 deg E and dips 50 Deg SE and is in quartzite. A second vein 
that crops out to the NE is roughly parallel and dips 85 Deg. NW. Here the gangue is 
coarse7textured, gray-white quartz. Iron oxide is prevalent above the water table 
(300 feet on incline) below which pyrite, chalcopyrite and galena occur. Above the 
water table cerussite is sporadidlu found. Workings include a 400 foot shaft (inclined 
at 45 deg.) and 450, or more feet of drifts on the lower level and stapes reaching from 
the 300-foot level to the surface. The ore shoots were numerous and pockety, but some 
were apparently over 15 feet wide. According to Bancroft (USGS Bull. 451) 2 samples of 
are contained 0.25 and 4.84 percent copper, 1.32 to 2.88 oz silver, and 0.48 to 1.12 ozs 
of gold per ton. 

PLANS: A mill is seriously beinjVconsjdered, but, according to Gulledge, he has 
not received any plan to work by. ~enst~ said that they may lease the tailings to 
someone else. Present equipment consists of an old Loraine 3/4 yard shovel, and Rd 8 
cat, 2-8yard Ford dump trucks, and a ! yard front loader. The work is now concentrated 
in an area south of the Bonanza shaft where waste is being removed to expose th~ main 
vein. Sorting is being done in places. Gulledge reported some places thatmsat ·up to 
$30 per ton. 

The history and geology is mainly extracted from USGS Bull 451, and ABM Bull 137. 



Mine 

District 

Subject: 

'OEPARTMENT __ ,OF MINERAL RESO~CES 

Harquahala ~pe , 

Ellsworth Dist., Yuma Co. 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date September 13, 1964 

Engineer Lewis A. Smith 

~jUne visit and conferences with David Obe;steine, President of Harquahala 
Mining Co. and Grady Gulledge, Foreman. (~5""1 = r '-,:3 )(ob~VI.stGu";~ ~~ No) 

Gulledge stated that he had 10 men including himself. The work is concentrated upon 
opening up an area SE of the Bonanza shaft. This is being ' done by bulldozer and ' 
carryall, after blasting. The present cut is 40 feet wide, up to 20 feet deep, and 
200 feet long and lies on the northeast slope of a hill~ The material is strong~ 
saturated by varied colored 'limonite on ' the ' fractures and in vugs. The limonite ap­
pears to be derived from pyrite that probablY was associated with chalcopyrite or 
bornite. Certain bands contain considerable · cbrysocolla on 'the fractures • . The 
limonite contains relief or residual rusty, gold colored pyrite in small flakes or 
grains. (This pyrite may contain chalcopyrite.) Assays, according to Obe~steine, 
show appreciable gold. 

While doing assessment work on the north group of claims (one mile N of the Bonanza 
shaft)oxidized copper bearing rock was uncovered over a considerable are~. A bull­
dozer cut 125-150 feet long, 30-40 feet wide and up to 15 feet deep was made. South 
of this cut about 1/4 mile an old shaft dump also shows copper oxides. The cut 
showed copper oxides in rock joints ,~d discontinuous ~ small lenses or veinlets. 
The rock is well shattered and contains considerable iron oxides, usually at a few 
feet below the old topographic surface. On the ridge, in which the old shaft was 
sunk, a rthalo"band of rock, heavily saturated by limonite occurs in a crescent 
shaped outcrop. This limonite indicates fair copper and strong iron. The crescent 
is perhaps 150 ft. or more wide at its widest point and the inside of the crescent 
plunges under the main wash that lies between the hill and the dozer cut in the flat 
below and to the N. Some pits and minor cuts disclosed copper mineralization along 
some of the small tributaries to the main wash. It is 'not known whether the copper 
mineralization is continuous or "sporadic in nature, even though it was found in " 
places over a considerable area. It was suggested that a number of short drill 
holes on a small grid be sunk to get below the whipped-out surface and these might 
indicate whether the mineralization is sufficient~ concentrated to warrant a more 
elaborate exploratory program. The exposures as now opened are too far apart to 
definite ly permi t c any C onc lusions. 

Three-fourths of a mile south of the first bulldozer cut a second bulldozer cut was 
made at the site of an old 35 foot shaft that was reported to have yielded some 
high grade silver ore. This cut is 20 feet wide, perhaps 100 feet long and up to 
15 feet deep. Gulledge did not mow what the results of samples taken in this cut 
are. 

No definite plan has be~n :--de~e.~oped r~ working the property. 



HARQUAHALA MINE NEMO PAGE 2 

Local areas, more reative than others, show malachite and chrysoaila. Some 
vugs were lined by clusters of brown jarosite crystals that are locally starting 
to convert to brown nodular limonite. The rock is strongly altered by kaolinization 
local chloritization and is only reactive in local places. It is, therefo~ possible 
that a fair amount of copper could have been leached out and transported downward 
from the less reactive areas. This is indicated by local patches that contain 
"relief" limonite, a derivitive from chalcocite. The indications thus noted could 
easily be verified by a few well placed core drill holes. Some of the limonite 
is partly indigenous within the origin sulphide cavities but much has been trans­
ported to various distances and forms "halos" in the rock around the original 
cavities. 

ldemo Las 2/12/65 
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~ HARQUAHALA MINE 
MEMO 

YUMA COUN1Y 
ELLSWOR nt DIS T. 

Mine Visit and Conference with L~Vor Merrill, 7521 E. Mariposa St. Scottsdale and 
with ~ David Obensteine 2/12/65) 

Present work is centered in a basin that lies Nand NW of the Golden Eagle shaft. 
Here a pit is being developed by bulldozers and has reached a maxim urn depth of about 
20 feet. The pit bottom is now about 35-40 feet in diameter. From the bottom 4 ramps 
to the surface ' are in a cross shape, the two arms of which are at right angles. One 
set of the two is lliv-SE and the other is NE-SW. The ramps vary from 10 to 20 feet 
wide, but the SW one is about 30 feet wide. The .muck has been pushed as far as ~50 
feet from the cut tops. Two RD 8 cats are being used to remove the muck. The cuts' have 
exposed an intensely shattered and sulphuric acid-leached rock. The rock appears to be 
somewhat acidic in nature and could have been partly of r.hyolitic , composition but mainly 
appears to be severely altered granitic type thatlocal~YJ is somewhat porphyritic. 
Portions of it could be highly altered quartzite. Within the basin (1, or more miles 
long and 3/4-mile wide) no fresh rock was observed so that it would be haz~rdous to 
diagnose the rock type. However, according to Ariz. Bur. Mines Bul 137 (1934) P 130 
the basal rock in the region is granite that as a rule is strongly sericitized. The 
fracture and jointing patterfls, appear to be typical of those found in some igneous or 
meta-igneous rocks or in rigid quartzitic rocks. The general geology of the area was 
described by Bancroft (B.S. Geol. Sur Bul 451 (1911) pp 1060109) as comprising the 
following sequence (in order, bottom to top): quartzitic grits; _limestone and shale, 
thin conglomerate; and shale and limestone and limestone with dolomite and conglomerate. 
these rocks are, more or less, metamorphosed and appear to be complexly faulted. Ttie 
Golden Eagle mine hill is mostly quartzite and this rock is the host rock for the Golden 
Eagle Vein and a parallel vein to the NE a short distance. The Golden Eagle vein strikes 
""50 deg Wand generally dips 50 deg. SE, but the parallel vein dips 85 deg NW. The shoots 

I ( 

in the veins are numerous but pockety (Ariz. Bur Mines Bul 137 (1934) p 131) ranging up to 15 
feet in width. Stoping in places occurred from the 300 foot level up tofue surface. 
The shaft is 400 feet deep, on a 45 deg. incline and has 450 feet of laterals mostly on 
the lower levels. TWo samples, taken by Bancroft from sulphide ore in the lower levels 
showed 0.25 and 4.84 percent copper, 1.32 and 2.88 ounces of silver and 0.48 and 1.12 
ounces gold per ton. The minenlis here are pyrite, chalcopyrite and some galena. 

Chloritization and epidotization are locally prevalent in the rocks overlying the granite 
rocks particularly near veins. Quartz veins and lenses are fairly common, although, some 
of these are. "bull" quartz. Schist renmants are observed west of the basin and it tiorders 
the basin rock. This schist area includes amphibolic, sericitic and quartz-mica types. 
in places the amphibolic rocks have locally been strongly chloritized or epidotized. 
No noteable quartz veins were observed in the basin rock, but local areas were silicified 
or chloritized especially where copper minerals were seen. Acidic dikes occur in the 
sediments bordering the basin. 

Little. mature oxidized capping was seen, most of it being of the type classed as 
Zone II at Morenci and elsewhere. Relict pyrite was observed in the bottom of the cuts, 
this was pitted and corroded. The overall impression was gained, from the limonites, that 
primary sulphide had been largely pyrite and chalcopyrite and that, deeper, these could ' 
be somewhat enriched within the basin area, but that the average copper content would on 
the whole probably be low, except in veins. The sulphides could carry both gold and silver, 
but gold would be predominant as was previously noted in the Golden Eagle. Merrill said 
that gold values were also reported from the 9th level of the Bonanza Shaft along with 
pyritic and copper sulphides. (This shaft is 1 mile S of the Golden Eagle). The rock 
fractures and openings are lined by red, yellow, or irridescent limonites that, in the main, 
are derived from pyrite, but some limonite is apparently derived from copper sulphides. 



DEPARTMENT OF MINERAL RESOURCEs 

Mine HARQUAHALA 

District ELLSWOR TIl 

Subject: Mine Visit 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date 

Engineer 

10/16/63 

E. G. Williams 

Mine was being reactivated at the time of visit. Eight men were working including 
the cook. Four machine men were drilling just west of the slump area 'over the 
old stopes. A bulldozer was cleaning out the entrance to an old underhand stope. 
The bulldozer and a large shovel were stock piling for future samples. 

tGrady B. Gulledge is mine Supt. 
IDon Shane, Metallurgist 
IDave Obensteine, Pres. 4107 N. 44th Place, Phoenix, Arizona Phone WH 6~2088 

Active Mine List Oct. 1963 - 8 men 
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October 12, 1960 

HARQ UA RAtA MINE 
Travis P. Lane 

Visited the Harqua Hala mine. A number of officers and stock­
holders of the Golden Eagle and Harqua Hala Mining Co., accom­
panied by their wives, were holding a meeting to formulate . plans 
for the development of the project. Two men (Tomsaunael!S and 
L.E:Whitney) were working completing a survey of the property; 
and drilling of a water well was in progress. The results of 
the drilling are an agreeable ' surprise all around. The driller, 
Eli MCCashin, Box 735, Salome, reported a good water formation 
penetrated at about 280' where water rose in the hole to 94' 
below the collar. Other important water strata were encountered 
at 310',360 1 and 400'. The bit was pounding on quartzite and 
making only slight progress. The company feels it has developed 
an ample supply of water for substantial milling plant. 
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District 

Subject: 

Harqua Hala 
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bEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date August 31, 1960 

Ellsworth District - Yuma County Engineer Travi s P. Lane 

Mine visit. 

Ownership: Fletcher Merrill 
Wenden, Arizona 

Lessee: Harqua Hala & Golden Eagle Mining Co. 
6243 W. Georgia 
Glendale, Arizona 

Temporary address: c/o Harry Stewart, Atty. 
Luhrs Tower, Phoenix 

President: Fletcher Merrill 

Sec.-Treas.: Rupert Johnson 
6243 W. Georgia 
Glendale, Arizona 

I visited the property where I met and talked with Rupert Johnson who gave me the 
following information: 

A group of 10 men, resident in the valley, recently joined together to form the 
Harqua Hala and Golden Eagle Mining Co. The people plan to incorporate but do not 
expect to sell stock to the public. They intend to proceed immediately with construction 
of a mill and mining plant to work the surface of the Harqua Hala deposit as a low 
grade pit operation. They are negotiating to purchase the Wickenburg mill of Mohave 
Mining and Milling Co. 

L.Eo Whitney, geologist, and Tom Saunders, metallurgist, both formerly with Mohave 
Mining and Milling Co. have been engaged by the company. Also, according to Mr. Smith, 
Rod Easley, Suptofor the Mohave Mining and Milling Co., will lend some assistance 
to the enterprise. LaVor Merrill, related to Fletcher Merrill, will be the supt. 
2 men were working at the time of visit. 
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!_""PARTMEN:T~~ '~!f~!I~£ R~~<?,:, ... ~~~ ,::'~ .. .' 
J J 

FIELD ENGINEERS REPORT >0- '~ --:: ,- • "~ •• : ," ' " 

Golden ~le (Part of ~~za' Pr~~e ' :' June "3, 1953~ , 
7\ ... . - . "L 

Ellsworth Engineer Geo. F. Reed 

~ . 
-. - ' . .:... . -_ .. 

. '- _.... .' 

Present ActiV:ttie's , 
, ' ' ? -, ' , , " ', -- ' -, : . ,' :: ' ~ -::: ::,:,,;, 

' Note'·: The Golden' ~le-r~d Harqua~a " Mines ' are well ' cover~d in "Ari~ona '~~~'~~:;i~~~, 
Gold MiDes and Gold ' MiriiIlg" . by Wi1son;~gham & Butler,Arlz. Bur~ ,of ~--s';~~t ':~~:,~ 
Bul.::No '. 137,1934., pciges~128to 131. ' ~ · , ' ' -- A ... .. , : ', " ' ;·f :' ~ .',)-: :::1)::-,;?I9:~:;.L 

Owrier~~. ," ". ./ ' . ,'u' "'. <: ,; ~J;;~'.t~:n;·~~i: 
'> • AccordiIlg to .Mr~ N. T. , Zuver Who is in po~fiessiori~ ' at the ,pro~~t.l;'<, ~ :::; ,'-;i;~ 

the' two 'inineswbieh 'are about a rilUeapar't; are ' now ' owne'd ,,- bySoilifrid '~era:t;~,. J, , 

Corp.; ,Box 653, SaloJae ,.Arizona~" There are about nine " p~tented '~laims ;; ,',' ~, f::: " .''-;~, ~ > , ,~, ,/ :!.~ 

· Present~~~. " / " ..... . ' ' . .•••. .. . . ..•. ..• .·',;,:.':\;;fl"i.; 
Mr: ' Zuver has two men working' on m:iJ.l constrUction. : '!hey , have ,' ~~~7;"~ ,~},' 

the following nowsheet setup and are making test. ,run.s' ~ , ~jus~nts';e.tc : :, ;'~f£,:~,'> ~fc:~',:;:::, 

Wood &: Steel course ore bin, about" 40 to~ ;ea~q. <X; ::ij:-f~tl;f 
'Ja'-w 'c~ber about ' 4 by 10 

Conveyor to fine ore bin. 

Sintron feeder to screen. 

) " 

: .. . f ~. 

": \ ... 
~ - -- . 

. - , - -

Hammer mill taking over-size. 
. :. ' ~ - . t· . 

Screen and cone making three sizes of table feed. " 

Three econ~ tables in parallel. . 
'. . .. -. 

' The aboTe 'machinery is ' run by ' individual motors pow ered frOm :a "' ',:, ":" 
75 kw. butan}!e engine fueled generator. :",' . :, 

" Mr. Zuver expects f4' treat dump ore and ore from ~derground ' in the :, ~ .' , 
South end ofjtbe Golden Eagl~ ~. He estimates that this ():e will cassaY_"?" 't: 
about 12% lead and $5.00 in go'id. He also states that there l.S reported 'by .. ,~'" :~,J 

. Frank Wicks about ,20,000 tons of $20.00 gold ore .. ~ t~e ,mine. -","~' .' ';,~; :,, "" '::-'{, 
" :;-."T • • ~ ' -'.; _ _ ' . ~i ~ ~~: ... \, 

The main mine workings 'of the ooldell Eagle Milia 'are"iri quartzite~~-;>,'< : ': ' 
The vem strikes ,N20E and dips about .50 degrees SE. It is '1nosUy'<iron :Staiiled "" __ ":',"::: 
to white' or gra:y 'quartz on the upper leVels. To "tlle :--SW, 'it goes' intO '· ll.irle~t1i\'i:::"':<i .~ ;~~t~;~: 
stone country and lea~arbonate is vi.sable in ~ak~ and bunches., ~s ~s ,,':'- :-',~ ~-'r: 

the area where }r. Zuver plans to ndne. .. . ~. (2' Q '~"::~;':r 
-:~"" , . -'f?i,,"" , , 

~ . ~ ' .. - -: 7,, : {t~~ r 
,', 



Mine 

uEPARTMENT OF MINERAL RESOURCES 

Harqqa Hala & Golden Eagle 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date March 20, 1968 

District Ellsworth District - Yuma County Engineer C. L. Hoyt 

Subject: Interview with Mr. Grady Gulledge 

Mr. Gulledge was in the office and brought us up to date on the status of the Harqua Hala mine. He reported that when ,Mr. David Obenstine gave up his control of the Harqua Hala and Golden Eagle properties in the latter half of 1966, they were taken oier by a group who formed ~he Frontier Mining Company, with Mr. Braden owner of the Braden Machinery Co. of Yuma, a 's President, Mr. Jay Landis, Sales Representative for Braden Machinery Co. as vice president and general Manager. Mr. Duncan E. Harrison, vice president of the Planet Ranch and Metals Co. was also associated with this company. Frontier covered the area adjacent to the mines with new claims. The property was surveyed by Messrs. Cramer and Gulledge. 

Control of these properties was transferred to the Colorado Fuel and Iron Company which is now remapping the claims and workings and is planning on doing some exploratory drillingo Mr. James Work is in charge of the property, Mr. Reed Erickson is the mine geologist and Mr. Gary Zahn is the metallurgical engineer. These are all staying at the Stamford Inn at Salome. Terms of the agreement between CF&I Co. and Frontier have not been released. 

Mr. Gulledge also reported that the New Jersey Zinc Coo has just sent in to Salome a drilling crew, a large Joy drill and 4500 feet of casing. Location of the proposed drilling is unknown to him. 

Soon after Mr. Gulledge left, Mr. Jim Brooks, field geologist for CF&I Co. dropped into the office. He confirmed the above information. 
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DEPARTMENT OF~ ·MINERAL RESOlJ~CES 

Mine HARQUA RAIA MINE 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date October 5, 1967 

District ELLSWORTH DISTRIct, YUMA COUNTY Engineer Robt. F. Playter 

Subject: Conference with Jay lLandis, Industrial Sales Representative, 'Braden Machinery Co., 
16th Street and Arizona Way, Yuma, and'Lavor Merrill. 

This company has the agencies for Caterpillar products and Deere Equipment Co. in 
Yuma. 

Mr. Landis admitted when I raised the question that they are interested in~he 
Harqua Hala and Golden Eagle Mines in the Ellsworth Mining District about 9 miles 
southwest of Salome. T~ey are doing no work on the property at present, but are 
seriously trying to settle the legal difficulties that now exist. If they succeed 
they intend to do some work on the property and will probably endea~r to turn it 
over to one of the major mining companies. Besides an interest in the mine itself 
they are interested in selling heavy mining equipment. 

Besides the above Mr. Landis gave me the following information he believes to 
be true regarding other mining activities in northern Yuma County. 

(1) JMr. Freeman Lamalino of Parker is reported to be starting a leachi ng plant, 
on copper ore, east of the Mineral Hill operation. 

(2) J Newmont Exploration Co. has taken an option on the old Swansea Mine near 
Bouse. 

(3) /Miami Copper has optioned the old Planet Mine. 

(4) / The old McCracken Mine, in Mojave County, north of the Mineral Hill operation 
is being reopened by a Canadian company, Magnum Consolidated Mining Co~ 

I shall endeavor to find out more about the above reports when I visit Salome, 
Quartzsite, and Parker. 

Reports are current that the Harquahala will soon reopen. 

CLH Conf. Salome 2/13/68 
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, ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY ;-- ""'t:-:- . 

-----~ " 
EVAN MECHAM. GOVERNOR 
GERALD H. TELETZKE. PH.D .• DIRECTOR 

NOTICE OF INTENT TO (ISSUE) (A) 
GROUNDWATER QUALITY PROTECTION PERMIT(S) 

DEC 021987 
OG·'i . or: f :m~ES & 

MINE ~-\AL RESOURCES 

Pursuant to Arizona Compilation of Rules and Regulations, Title 9, Chapter 20, Article 2 the Director of the Arizona Department of Environmental Quality intends to (issue) (a) Groundwater Quality Protection Permit(s) to the following applicant(s}, subject to certain special and general conditions. Public Notice No. 126-87AZGW 
Harquahala Project Hl\t'ZJI\I1'\'--A 1'Y\\"l\2.C:FJ Andrew T. Swarthout 
Socorro Mining Inc. 
1802 W. Grant Road, Suite 110-8 
Tucson, Arizona 85745 
Groundwater Quality Protection Permit No. G-0017-1S The permittee shall be authorized to operate a nondischarge hydrometallurgical precious metal recovery facility utilizing the cyanide heap leaching method. The facility is located south of Salome, Arizona (T4N, R13W, Sec 22 and 27) in the Harquahala Mountain Range. The Groundwater Quality Protection Permit shall regulate the containment of the cyanide leach solution to be used in the operation of the heap leach facility. The heap pad and ponds (pregnant, barren and overflow) shall be constructed with flexible membrane liner system over a prepared subgrade to form an impermeable boundary between leach solution and land surface. The liner system shall have a leak detection and collection system between the upper and ldwer liner to be monitored for the presence of liner leakage. The facility shall monitor leach solution daily in the form of a water balance record and monitor the leak detection collection system weekly for liner leakage. The facility shall be protected for runoff associated with a 100-year, 24-hour stormwater event and shall fence the processing site to provide restricted access. Groundwater at the site is at an approximate depth of 100 feet below the land surface. The permit (application)(Notice of Disposal) is available for public review Monday through Friday, 8:00 a.m to 5:00 p.m. at Arizona Department of Environmental Quality, Water Permits Unit, 2005 North Central Avenue, Phoenix, Arizona 85004. 

Persons may submit comments or request a public hearing on the proposed action, in writing, to ADEQ at the above address within thirty (30) days from the date of this notice. Public hearing request must include the reason for such request. 

The Department of Environmental Quality is An Equal Opportunity Affirmative Action Employer 

Central Palm Plaza Building 2005 North Central Avenue Phoenix, Arizona 85004 
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Bonanza and Golden Eagle -· Gr oups 

FPK ,6-2-68 

About 1912 Getchell reported title in Yuma - Warrior Mining Company, by deed of record or deeds in escrow. 

1953 About 9 patented claims - owned by Somind Mineral Corp., Box 653, Salome alc to N.T. Zuver, man in possession at property. 

1958-59 Rainbow Minerals, Inc. operating. 

TPL 3-24-59 Nelson T. Zuver owner, leasing to Rainbow Minerals Corp. 

TPL 4-30-60 O.K. Gilliam of Salome has lease on tails from mine owner Fletcher Merrill whose wife came into possession through estate of a Mr. Martin several years ago o 

TPL 8-31-60 Owner Fletcher Merrill. Lessee Harqua Hala & Golden Eagle Mining Co. Pres. Fletcher Merrill. Group of 10 men. 

TPL 2-2-61 Company now known as the Golden Eagle Mining Co., David Obenstine, Pres. 
TPL Obenstine left company in August 1961. Grace Randall, principal owner in the group in Oct. 1961 0 

TPL 6-8 -62 LaVor Merrill owns mine and Obenstine has option from him. 

EGW 10-16-63 Obenstine Pres. (Harquahala Mngo Co.) 

LAS 6-9-64 Operator - Harquahala Mining Co., David Oberistine, Pres. 

M.M.&Po 8-19-64 Harquahala Mining Co. has the Bonanza shaft. Group"headed by Dave Obenstine" took over Harquahala property in 1961. LaVor Merrill, 301 N. 39th St., Phoenix. 
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Dear ."'09: 

Bou::ie, Al ·ilon:::t 
MClrch ~7, 1~4b 

I wrote Ill". Allison as 'jou 6U(;ge:5ted tellIng 
him about my copper ~ros~ec~ a~ S~ansea and also my 
clR.ims e.G j 0 ir4ing the Ha rC1 Uft Ea la bonar.za min rl. III thi s 
group the downward 8.<tansion of tha fault-=Jd Harqua. Hala 
orebody mt.;bt necesH ;trilj exist ar.d a lit1.1d crift.ing, 
crosscutting or diamond drilli~g from the bottom of a 
311 f00t sh~ft . should lccRte the orebody in which case 
the narqu,'3.. Eala district .. ould 6urcanly come to life 
and become a groater prcducer t}~n ever before. -

'j"~hen fO U co;na OV clr hera I she 11 be gVlod to 
show IOU !'1Y pro~ertit-33 and poir4t out to jJU my idea of 
faultin~ at I-iar'1ua Hala where the block of grour4d c /Jntain­
ing the bo~anza orebody simply slid off the mou~t~in on 
mye:;round. 

At So,'. ansea. I hH va abetTer sur face shov. in~ tll!:1n 
th~t aL the S~ansea mine an~ my geology is 6omewh~t similar 
and better. I am full! convinced that I have the making of 
an im~ortant co~ ; er mine and I ao parsonallJ doing all the 
dig3ing on it that I ~ossiblj can. 

I am enclosir,g a. geoloeic sketch of the Swansea 
district whare I o\\"n the Record group ~here I believe the 
chlorite schist cont~lins a valuhble oreborly. The Esham 
claims namerl Arizona, rhoenix and Yuma is ~here I have n 
mi!1~ralizeo liMestone that is highlj a.ltered and fa'lorable 
to mineralization uS evidenced by th9 n~mer)us outcro~s of 
cOPi:er minerRls and Vw'hich would not be for sale at this time 
hnr. I bedn a youne'Jr ;nar. If JOU can find a ca~italist ·~;ho 
is not afraid of s~ending ~ little money ~e will make both 
Swansea and Harqua Ha.la. boom as never l'Iaf:Jra. 

·!ours sincorel/, 
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CAVE CREEK MINING CO. 
P.O. BOX 1598/CAVE CREEK, ARIZONA 85331 i ( 602)488-3702 

November 10, 1981 

HARQUA HALA MINE TOUR 

General Geology: Bancroft $tates the following succession of rocks is 

present: Coarse grained basal granite, : exposed north of the Golden Eagle 

Mine, quartzitic grits; limestone and 'shale; thin conglomerates; and shale 

and limestone with , some' dolomite and conglomerate. These rocks are more or 

les8 metamorphised and comple;,cly faulted. . Darton has shown that the lime­

stones, in part at le.st,are of carboniferous 8.8e.(300 million B.P.) 

. The HarquaHala Mlne(Bonanza)!s located at the northe~stern slope of 

Martin Peak' in the s04thwestern Harqua ~ala Mountains • . The deposit occurs 

in a zone of faulting striking North-South and dippi~g approximately 45 

degrees west. This above fault strikes through Dolomitic limestone, shale 

(siltstone, cl~ystone),sed:lJnent.ry quartzite (grit) and basal granite in;" 

, . trudlng from the Northeast. ' .. '~ ' . . : .; .' . " " . . 

Mine development con_lsta of an inclined shaft and hundreds of feet of 

drifts on seven levels.Seoping in 1D8SS bas occured on the upper levels. 

Exploitation of the 'quartzite and granite and ailtstoneis also a potential 

producer as well as certain portions of 'the dolomitic limestone. Altera­

tion of the units is intensearui consists of induced quart2:, sericitization, 

Peo at4in and vein and ma$i:1ve' .induced. hetnitite in the upper oxide zone. 

Oxidation has 80ne down to 400 f •• ~.n~ no aultides were observed. Below 

the oxide zone disseminated sulfide. oceur and associated Au values increase 

according to R. WreSiltt. the mine wotk:Lngs .tie flooded beloW th:Ls depth. 

A conaervative estimate tll tonrtaa$ even afte~ subtracting present 'weJtkings 

would be approximately 10 m1lltqs.. ton. low grAeSe Au. . 

Golden Easle Mine visit: na ,.Co14en Eagle is approximately 1 mile north­

east of the Harqua Hila c1epo8it .atthe ba8e 'of • low ridge. The main vein 

strikes approximately 200 4eS1:'8 •• >cU.pplns approximately 50 degrees .east and 

occurs in a quartzite I~ilar tQthat At the Harqua Hala. Massive sulfides 

are present, iron oxides (PeOx)~ and a grayish white quartz. 

According to Bancroft (Bulletin 1451) workinis at the Golden Eagle mine 

consist",of a 400 foot lncline at .45 degrees wi~h about 450 feet of drtfts 

on the lower level 'aqd ~~Qpes .~~t extend framthe surface to the 300 foot 
level. '. . .:'.:.- ' . ' . . 

Bancroft states that 2 s4mpl~. · of sulfide ore from the lower levels contained 

.25 and 4.84 % Cu,1.32 a~~~08 o~/T Ag, . and 0.48 and 1.12 oz/T Au. 

Size and alteration of this ~ine is~ to say the least, quite impressive. 

This is not a vein deposit but ~ . stock;work type mineralization with large 

tonnage potential. Negotiations -for optioning should proceed with all 

possible speed. . 

RogerM. Hall, Geologist 

. ... ;::,. "' . 
: ; ' ·':': .r 
"} ... ,,' '}j(, • 

~. ' :: :~-:~;'Y!;~f -·~t: 
·~i~ .. ~.~~~~~~~ ;,' ~f~!~ 



CAVE CREEK MINING CO.:·' 
P.o. BOX 1598/CAVE CREEK. ARIZONA 85331 (602)488-3702 

Economic Calls ide-ral iOIl~ 
Proje~t 104B 

The Bonanza prospect is but one llotelltialportio~l of the ll~lr'luah.diJ pro-
ject. · · ·Itwas from this hill. that majorproductibn of hi~h grade g(~ld wa~ ' 

.: exploited 4ndit is . the bC$t startingpoi,n~ for"il exploration program>. 
. Significant anomal lea ' at oth~r locations 'on the property . descrvc Illll.re . 

. . 1~vesti8ation· . . 
. . 

At th~ 'C'olden i!:agle there has been eXltH\si.vl! driltillgiuuJ cro~:;clltting 
.. whi~h has produced 6ubstantial amounts of ·gold, lead aud . silver. Lclq~C .. 
. areas of. hydrothermally al terred granites 'can bes~en ' here and in" a 'lar~e 
. prospect pi tout in the valley approximately 1800 fee 'a: from the pl)rtal 
eqt·rance~ · Future sampling and geologic work should pr.oce.::lI lwt· (~ ill the 
nea~ future. · . 

Cat cuts in the valley to the west of the Bon~n2a hill ptoslw,,:l (approxi­
mately 2500 feet) have exposed alterred oxidi4ted gralllt~ carryillt~ low grade 
gold (approximately .080z/tori). 

Other than Au the Harquah41a shows anomalies of Cu, Pb, Zn, Nl), and Ag 
which wouid lead to further . interests and depth. Furtber wotlt with remote 
sensing methods, soil sampling, and deep drilling couid locate 4 large ' 
porphrydeposit at depth • 

. In conclusion. the Harquahala prospect should be e~l)lorcd fur Ul!I)(')stt8 
other than Just the enriched gold ~ont!s il1 the quartzites uuu t.;r..luites. 
Substantial potential fo~ por;phry deposits exist here. 

• I 

. / ' 
.' 

I , 

Roger M. liall, Geologist 
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CAVE CREEK MINING ·CO. 
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UuJ c q ', l'lIlllld ' !j l ru~ ( 1I Ct. ~ 

Pt'o I t.~C l .' lOt, U . 

(602)488-3702 

A general view of the underground structure at . ~he B' •. Hall;t.~l i.ti <.lti folll)WS J '. 

starting from top to bottom: . 

, I. Upper levels (stopes , and wor~ingsabove 77' l~ve 1) 

a) Stope. and upper level workings. 
b) . Many zones of heavy fracturing witlli/lu~lI~t! brc,,'ciati,)Il. 
c) Fracture pattern is geilerally NE tnN\~ " npI,illg !j~-J-\". NallY 

areas show cro8s-fracturc~ . 
d) The stoped areas which are prcJulI1ilh'ttc lY(IU~rtz j ll' !.' 1 io 

~north-south (240 .feet) by 'cas t-wcst "(1 70 f~~t). Thl!Hl! 

stopes slope approximately . 10 to 12 degrees southwest. 

II. 77 foot level 

a) l-tany areas show intense · fJ:'8cture t brecciatioll and lc«ching. 
b) Both ' granites and quartz~tes arc CilC0l1l1tcr(!d bere. 
c) Bedding in. the quartz1tes<generally strikes N\~-~E, dipping 

s()'Atk (40 ·to 60 degrees) • . , This structureSCCIHS to have no 
apparent . relation · to Au mineralization although copper ()xidU9 
are following ' bedding planes in most places. 

d) Fracture attucture generally strikes NW-SE dIppi.ng SW-W 
approximat*ly 35 to 70 degrees. ". . 

e) Tunnels 14C j 15, 16. which are quartzitcs .;show sttonu Au 
mineral iZ4t ion ' (alll,roximately . . lOOt/Ton' Alt). These areas 
show strong fra~tuting with a small amoul'lt ' of disseminated iron 
pyrites along with sec~ndary iron okide staining and ulso tuwing 
fractures. M1neral1zati~n strikoti a~parently NE. SW and is 
most likely an independent ore block separated from the stoped 
areas. 

f) Tunnels 13, 12, l2d and the lncline, ' which are granites 'show 
average Au mineralization of approximately .07 to .08 Oz/Ton 
Au. Fracture structure strikes from NEto NW dipping west 
approximately 50 to 10 degrees, wi th s .onle areas of ~ntense leach ing 
and brecciation. 

III. 139 foot level 

a) Consists of chloritic granites with zones of intense alteration. 
b) Fracture structure is generally NW-SE and dipping eastwards 

approximately 30 to 60 degrees. ' This structure can be observed in 
--.J '" tunnels 23,24, and 24" & 8. . . , , ' ; 

, .c .' c) .,'/ Al t ·eratiorihere';·is":weak unless cross fracturing is e'ncountered • ... , ~ , 
: ~ ~ \'·~';·:<'.; Grani~es·' : ~u:e,' ~v~rY ·· wea~~y :.~ leached or no leaching is apparc~·t · at 'al'I. 
-, -r" : . ~ :.:' 6:; ·.f.~ ~~ - ;. ~ ' : 'f":;' .!_~{ . -~ ' ~ '.~:' -.":f :':>~}~ ';~ ~'~:~. :' ~:~ ~~"!' '- . ,.i.~_~~:?-'~~~'!#:- - ~ _.~ '.., ' . '. 

~ ' .. 



r-_ ..... .. ; ...:. J 

l-

(2) 

It SlllHalJ be IWled that stl'-llt:lur-,) !Wl; l' i~: ) - t·vl~r:'· l ! d. ,\1:;0 

fral:lllcing is ~i1l1cll lcs!i i.nt ell!'l! • 

. d) Tunnels 25 and 26 sbmll stroilg all!)l i .. l1 ies alld ~ilnH".LlIre "pre i:; 
NW-SW dipping in uWt.!stcl-ly direct inll trulil ~) I dYj lh!erel~s. 

IV. 189 feet to water level 

a) Consists 0'[ strongly al terrcd and leaehcd grallites with some 
small disseminated pyrites. Naill' zones arc heavily fractured. 

b) . Fracture structure . is generally N\~-SE di:lping · In_a weste'rly 
direction ap(lroximately 35 to 70 degrees. 

A general review of the under'ground strt,lctllrc fltrollg'ly SU~~i~l!Ht:; thatl,ri.mary 
. hydrothermal solutions migrated upwards ill all easterly lJircclioll lip lhcsc 

.. ·. westerly dipping fracture zones • . Thus primary golduc~riilg iron pyriles 
were .. disseminated throughout the granite and (l~arf~ite units. . 

Shattering of these units in tertiarytililes have ' ailowed meteoric solutiuns 
to percolate downwards therby, oxldizing aod s~col1darily enriching large 
areas in the workin~~. 

Large areas in the upper stopes have be~ll e}(ploitod for high grade gold 
in the past; but panel sampling suggests that much of tile \.1.:.111. rock 
previously l~ft as waste is of ore grade values llnd easily leached by 
conventional cyanide ' methods. 

, '.;'. ~ : ~ .' 

>~,?-; ?j ~~{':~':-~ ' ~' . ~!. 
;~:~~i~ ~ :,:~~ ~ }~·f~.? . . 
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CAVE CREEK MINING CO. ' 
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( ; t! 0 log i <.: II i ::; t tH- Y 
Pro j cC t 10t .. :1) 

-'Paleozoic Age C~rboniferous 3~O-275 HYBP' (Bancroft) 

1) Dolomite - massive and finely crystallilll!, suggC!;t~; 

migeosyncl ina1 ev~poriticenvirOlllncllt. 

2) ' a. Quartz arenite - stable environment of tCl"rt;>!;tial "ature. 

h. Intt!rcalated li!ney fiue !5rained units - stald~ ullJcrwate-r 

de~osition . : . 

c. Quartz arenite r~Lhle cl.j,l~lolUt!rojtl' wJlll (ll'iJrt4~ <lr.:' Il{ _ tt~ ;~"ll' t:"ix. 

Upper Mesozoic .. UI'I)er Jurassic or lower crctaceOUd 180 MYUP (U of A) 

1) Compositional granite - valley batholith. At tIle tionanza thi:; 

granite intrudes into tht! above Paleozoic quartz l1rcni leSt and 

by contact metamorphism, creates tho qULlI."tzitLo wllh: 1a crop out 

on Bo n8 naa hill. 

Mesozoic - Cenozoic Era - Upper Cretaceou~ LaramJ.du revolution 

1) High angle normal 'faulting of both granitos uno lluartzltc& 

2) Faulting creAtes many smalletcross faults ill these granile~ 

and brittle qu~rtzites. 
3) This faulting and croiisfaulting shatters. sht!-ars and brecciatt!s 

the country rock creating conduits tor layuro'thermal solutions 

rich in Au,Cu, B1, Mo, Pb, and Zn. 

4) These hydrothermal solutions deposit gold bearing i.ron pyrite 

throughout the fracture zones. 

Cenozoic Recent 

• / .r 

" J .. 

1) Supergene fluids oxidize both the quartzites and grallites to about 

300 feet below the present surface using the same conduits 

followed by the preceeding hydrothermal solutions. 

2) These oxidizing meteoric waters have created zones of intense 

secondary enrichment by lea~hing. The large N-S fault zone 

in the upper stoped areas has been exploited in the past for its 

high grade freemilling gold . 

" ~ " - : 'I , •• ~ . ' 
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CAVE CREEK MINING CO~ 
P.O. BOX 1598/CAVE CREEK, ARIZONA 85331 . 

Pre 1 imina ry 
Geologic Report 

Project 1048 

(602)488~3702 

Location: The Bonanza Mine (1048) t also referred to as the Harquahala ,' 
Mine 18 located in the 80uthwestern portion of the little llarquahala 
Mountain. (T4N, RIJW, sec. 22.27J28,21)~ in northern Yuma County, Arlzona. 
Acce8sto the property is over a YUQ~Courity dirt r~ad, which is in fair 
condition and is referred to 8S the llarq.uahula Mine Road. One would 
travel this road approximately 9 miles south of S41pm~,Arizo"a. 

Th. 18omorphololY of the area con.lat. of wide valleys with steep fault 
block mountain. ria1na 600 to 1200 feat above the valley floor». Thu 
property ia included in the baain and range province ~nd the de8~rt 
relion of Arizona. Rainfall 1. under 6 inches per year which has created 
typical de.ert type vegetation. The elevation of th~ property 1s approxi-
mately 2.000 fe.t above mean •• a level. ;, . 

The Bonanza pro'pect, Just orte portion 'of Project I 104, consists of five 
patenta with • n~t atjj of 45.829 acre.. Sutrounding thase patents are 
5S ( K & R ) unpatented ldde claims, ataked east-west, and generally 
~unnin8 ME acroa. the valley. Surprise Minea, a Nevada corporation owns 
the K & 1 claim. and bolda th. lea •• Cd purchaaa on th~ patents. 

the ~orklna. at the a.nan.a, at the Nt baa. of Hartin P~ak are extensive. 
Thou.anda at f •• t of cro •• cue. and .topinS8 have ' explo'1t'Od hi~h gradt! 
lold. Numeroua pipe frame buildinss are .cattered about, and should be used 
for aampl •• torase. Waate dump. and tailings abound around the workings. 
An exten.ive proaram of panel aamp1in. of both .urface and 8ub aurface ha. 
been completed. a..u1t. have d.lineated Irad. gold valu... Subaurface 
geologic and atructural mapping haa been completed at a scale of 1" .. 20'. 
The underground lurvey w •• done with a Brunton & tape. A aurface grid 
(Brunton & tape) hal been completed over and around the Bonanza at 100' 
stationa. This surface grid was also used to geologically map the Bonanza 
and adjacent areas • . 
Sufficient ore grade anomalies have been discovered by panel sampling to 
augge8t the existence of a large tonnage low grade dispersed gold deposit. 
As • re8ult, a series of five rotary percussion holes are recommended to 
be drilled on three hundred foot centers. These holes are to be drilled 
directly over and around the aforesaid workings at the Bonanza . 

... 
"'~' .: ' 0.-; ::- .. .,:.. ... ". .-: . . .. :. ..... . ,., . - ~. ~ ,., ~ ,: 



CAVE CREEK MINING CO. 
P.o. BOX 1598/CAVE CREEK. ARIZONA 85331 (602)488-3702 

Local Strat 19raphy - lUi*ll 

The stratigraphy in tbt! vicillity of tile Bllll~llza consists ,It t iVI' 1>.1:;11: 

units. Two of the!je units havE! ubviously been iUlpr~gni.tlcd wi.th Sill .. !! 1 
gold bearing iron pyrites. Secondary enrichmcllt has also taken place in 
these quartzites and granites. Therefore starting from youngest to 
oldest these units are: 

1. Mesozoic granite -

II. Carboniferous 
quartzites: 

Compositional pot·phrytic coarse grained gra(\i.te. 
Phenucrysts offcldtipiu's of urthoclase nud plagio­
clase with much' silica. V .. u·yillg UJIIOUllts of ddoriti~ 
stai,n and mo"h'rate iron uxiJe~ ill OIutrix. 

Alttu"ati,on: At the Ik'iWIl~a allcl'atillli lUI lid::! young 
granite can be observed in vdrious locdtiolls (rom the 
77' level down to the present water level approxilTliltt!ly 
190 feet below the portal entrance. Alteration i.n 
this granite is to sericite, lmpun~ kaulin, and 
both silica and chlorite inducenlt.!llt. SlIIall iroll 
pyrites are finc.ly disselllinated throughout L1nd iron 
oxides follow fractureZOIH!S which are 'Juite nUnlCl.·ous 
here. Brecciation is reacJily appan:lll 1n many placcs 
and consists of alterr~d granite frugmcuts in an 
iron clay matriK. 

The highest grade gold samples Were taken from this 
unit and if fracture trends arc.extensive, vast 
amounts of low grade are could · be ~xpected to be 
encountered. 

Massive granular sedimentary quartz arenites and 
pebble conglomerates with intercalated thin beds 
(1" - 6") of light grey shaley units. Thermal 
metamorphism has created a granoblastic texture 
which could be mis-identified as son~ form of 
porphyritic intrusive. This unit is massive 
bedded and very brittle and forms craggy outcrops. 
Its colors range from maroon to orangish red. 

Alteration: When mineralized these quartzites show 
intense shattering and brecciation with a very red 
clay matrix. Small disseminated iron pyrites aboulld 
in these zones and have been sunjected to surface 
weathering. Small amounts of copper oxides follow 

! • '. ~ '.~. 

1 
i 



III. Carboniferous 
dolomites 

IV. Carboniferous 
limest"ne 

v. Quartz arenite: 

(2) 

Tlte 1,i4i iOL prodll c tioll ll/ IliLI, rL1,!.' ... ,,!,I \"' ,!:; yil,ld"d 
ill these 'luar(:.ziles i. lI lla.! ~lppt.:d , ll·L'd:. lin ,lud 

above tile 7 7 loot I c V t.: l!:i 0 t t Ill.! III i Ii V ° r II t ~ I HILl.' 1\ t L.ll 
for zone!] ll[ shatLt!rcd 'll1dlo tZj tl':. ill llll! IhJll':lI1::a 

is quilt! appart!llt. 

I-~ine grained ~rystalline carbonate. Color 1 i.ght to 
dark grey. W~athet·i(lb light grey with iron oxiJc!] 
following small rock fractures. 

Alteration: Portions of tili.!! uuit ~illd\v' gUSS~I"()lI~ 
veins which carry SOIllC gol.cl vallJ(.'!; dtPII~~ with b.lHl! 

metals of lead ulld zi IIC. Tia is Ull {t i :.; ill cOlltne l 
with l!uartzites and granilf.!S ill tilt:: B\lII"'"~il tlllJ 

might show Some potential for Au rt.!pLll:t.!lilCnt in 
certain areas . near the mine wOL.°kings. 

Massive fine grained carbllllate. Colors rallge lrom 
light to medium grey with a pilll<ish laue. ~.Jeathcrillg 
light grey with iroll oxides folloWing fraLturc 
along with secondary calci.te. Fossil corals anJ 
gastropods have been observed. 

A fine grained siliceous 'luartz arl!lli tt.! wi th cal­
cite matrix. \..Jeathers with a ' black JC!l(!et varni!lh ° 
l"'resh surface ' is light beige in col~)[· . 

Alteration: None observed un the SUrLll:"~t but thi::; 
unit would be highly susceptible [or replacement by 
mineral~zing solutions and should be considered for 
further investigation. 

" •• " • .:.' •• '1 ~ • 



CAVE CREEK MINING CO. 
P.O. BOX 1598/CAVE CREEK, ARIZONA 85331 (602 )488-3702 

iJrilli.llG nf th<:...> BOl\an~a ;nLlf.! co.:w.!eilc~J (h1 i) ; ~ril !.~, ;.');.:/ ;:. it! ' .' ,;; : '1 ;Jru:1tly 
tecninalcd on Nay 2l, 19B:!. R/C ~) bult:s ilWi10eL"c,d ()tlL b.1"i:;lIi.,ii ':;t..~ ·: i.~U i}l't·,~ . 
drill(:d :OVi.:c iLHj adjacent ti."l ttll! ~: lii1\.! llt\l-;:ingfi. A tnt.]} c,f 1"123 verti c ,;} 
feet was ciril1eJL 

H:-:Til(ID 

A l"L:\erpc eir<:ulation dri.lling. R),ster! '\vitil ll ') Li, , I .:: 11 . ~ : i·r.( : ,:, l ,:, ;n·.J .1 .:;'" 

,l~L·Cussj. iln Lc.1[: ' IIIl!l..·~"<'l~ t:mllllJYf~d. Jnf'lfllt~ jl:t~r'I,:' '-lLi \'-', ':1";. ~lt : , 1 r,; (lL i: J t~~l~v;;..ls. 

Tl,,: ~o: iq'l0.Lt~ snn"l ·! (50-5( 11) .; ) '·.' :I~j c( , 11ect(~d iw ; ) ;: \ lil~~' i ' L ii; dirt·:;:tly 
uff th-:!~yclonL: w lzzJ.e . ' This ~:Ijj l ')lc w'n:::; tllca s:: I1L ~:> Ii it · ~." l.. : .;i<lt; Lib ' 
r.)L(!}.'e it .'-.Jas s ,\lit through a Jones sDlittli.!r (np(~t J l: : l~_·" · 1 ·;,' :~ L . .:.ltely LHl;. ~ · 

(1) '.'i.'unu \.;as then pulveriz,"~d thrf)ugi~ ' ~l disc gri.lHk~ r .!"j': 'ld 1 ; ... ' ci ;.: .-:d h'cti ( '; ,~ 
\.Ja~ roll~d .1'ld split in h~l i:; nue r.cut for <It:;say, p :1 ,: .., ... .' · ·;\ . l · ·n .l. C · j<.li..·S .. : 

c.i r i 11 f rae til Hl. {.J ~I S the n B tor c J . 

(;E( ,LU(;'{ 

J?l:i~r.:lrjly t\ .... n !!njoc lithologic units '.Jer~ ~:n':Plll1t: L:, :d ; .: · ; \I.·L:·:tl\ S :1 i (: 

granit~s. TLick SE! fluetlces of qU3rtzit(~ s ',,JE:r£! enClHilitl:l·,·:.: Il.1 i :"C 1 ; ; ·I~i :~, lL1.5 
feet; 3, 162.5 feut; 5,172.5 + feet; 6, 155 fc~t. 

ThcsCllA(lrtziles t!ucountt!.red in til(' drilliilg sLO· . .'t.' li \ .. ~irj'L~~ . I CI ;Ollnl~~ nl: 
pyrite. \lseudr.>mnrphs '(irregularly di.spersed) in lIlany r·l;H: U; . . .:) dr. : ~ ;; ll·.:\chi.l~ ·d.;S 

seea as \l1ell ;Ui zones witb deep maroon cl.:1js. Tllt! .::iL~ Lltt.cibut'-~:1 : 1(1; ~ll iIlJil~ .i­

tive of: lO\J gC<:l.dc Au mineralization. Closer iLlspectil)il~ ) / the ddl~S was iH·E~l'ltjJ t~ d . 
: due to the filet that the compan.y does not pl)SSeSS a Lio!' ('u1:11.· rd"r\I ~;cl1pe ni!t:·d(.!,d. 

{{(!covery of sarnptec.:hi[lsin the quartzite zone r<1I1("I..(: fr-,II.: 1i ' -lU« . :1,ld '~\ ' (· ·;.·;I Gcd 

a b;) u t r. 0:': . . 
Granites were encountered beloH the above quartzites it". ~ I ~ 1 : , · ll~; Co l.'C llt 

R/CB 45 \.,1hich \.]as terminated due to economic cOllsiderati(l11~. 
Granit<2s encountered below the 'luartzitcs at R/eB holc!~ .;P S ;.,~.) 6: 2 ShJ. i l.:~ 

no pyrite I1seudomorphs or any signs of hydrotilennal lEachi(l~. ~()<":(' "(billie 
alteration was arparent, as wfi!11 as moderate chloritiz.:1ti0il. tlcle /.= 2 <.l 

zone of intense chlorite rich granite was intercepted dicectly '. (ll.!ath tbe 
'-luartzite i.nterface . 

. Holes ~f·5 R/CB 1 & 4 showed thick intersecti~ns elL at'[,illic ,'l1tcr:-,tion Wi[l, 

some anomalous gold values. Some moderate leaching aCId a VCl"y s;1:<111 :l,'lount (f 
~yrite was abse~ved. 

Hole 7:~ RiCH 7 encountered strong gold mineraliz.:.1til.) :1 at a de:,th of 2~1 L~ct 
and hit the entrance of tunl!el 29. Chip recovery after tLis :1.dnt \.Jas t::·:tr· ...... ::.1C}y 

bad, averaging 1-20'70. The granite showed intense leaching (prc1!·yl.itic:' \ .... itL ~iO 
granite teAture retained. The clays shm·Jed model-ate :,yrLtr: Il~.; eljdo: ;i() rl:,:; ~~i t:i 

FeOx banding. Some areas showed moderate to strong chlorilf' {lId ti,itlsly 1.e'; .; 
gold mineralization. 



" ,:. 

.T '" 
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l!ESlJLTS 

l\SS.1.jf:i, t(11.· ;·;01c..l oldy \ll..:l·C Vl.i:j di.~jCt)Ul~agL:L irl till' : u : ~rL: ','i r L ;:.;11(:, JolV(!~ti-

gatic:'1 of t~le LllHkrgl." \lUnd i.l.lS ~;IlY .. ";d tll;it L'r~cturLl~ ' ~ li:lrLZitl ' Jilll jrTl.:ullLtl'ly 

dj~n(; ... ·si.:c.i ,yri le i}ScuJorllnr,hs nI,)f1i', ;.Jith Cu oxides Sf,U·, .' :: t «: ) :i !. L ,\.J gL'Hll ~ t~ 'llJ 
rrli .. lf:raliz.ltioil. Unfl)rt\JL1~d' ly .'L.' n'u5sioil cliir~; l('av i' ;11" . ']l. t ; : : ' [t1 ullf ~ tllcr tilt: 
;lIartziteJ ;irc icactu(l:d, Cold liiillcl·alL~atioLl ill til e: •• : , l ,,,l't;o. it •. ': ; i :j t.!;{tcerut.!ly 

CCl'dtic in nature. Unc.lecbl"OIJ ,i d :>a!lIpLillg has sho\Jn ti t ~il !'cllll!l ;; .. ;:ipll;': s (1. ':\',') 
<l}"ngwitil ull tht> fi.ncs r,lu;-;t he retaill(:d foc acc.:uc.jll ~ ~~ rndt ( i , ! t~:-r :'iill:ltioll~. 

The ijUrlr-tzitf: 5 encountereu ill R,'Cg irl)les !,f's 2,3,5, & 6 ~;L . ' \'J :llU: L·iitillll 

characteristi.cs for low .grade dis[1nr~{>d golJ \llin(!t:'~l i2:1ti.,, ~ 1. 
It n~ust be remembered that a drill ' hole, basically il') ~ IC C!ii!1i..!n~ill~.:.ll s.Jmpling . 

method, . may not take an ade ctuately (spac :ially) I Grgl' (: llol.Igh r,:l :.lple to l~n~oLllltf;:t· 
this erratically disper~ed gold. . . . 

. Assaysfrom ' the ~rallite zones tvt~rc discuuraging in Jt/en [hl lt's ii "s 1,2,1,/.,&6, ' 
.R/CBholes.Jf'.s 2,3, & 6 shm.Jcd chloritit':,-ltit)n(1nd very. ' littl t' ieldsp.u· alteration', ~ 

.' . and : aIm'ose no leaching. ' Pyrit~ solutions here pr0 ba~lypcl~l~ ljl at ,;; u upwar4s alu.ng ·.;:· -
CllC : gri~pi to:. (tuartz~ tcirit(;rfaco . Tbence . these 501 u t. j Ol!~r ~ · l·L·I) l ':i t,!J upw.:ll:dH . ~~: : ' , 

. ; 'through" , 'fracturedand Lrcccia~e'u <,luartzitcG. . '. . . ." ., ", 
Holes #' s 'Rlen ' l & 4 Rllowud ~lll nrg!l] i.e ' type ' ()fal t .. c r'lti;"lll with sonle , modcrat~ 

·1 (!;}ch in~ . il nd' ~(:!ry Ii tt 1 (! py r 'i tc . pseudomorphs' . These . 1" .0 l c t ' a ::c . I' (('lbf~hly ' oii th~ ' . , 
"cast side 'of t\1 projecled rangl.! front f4ult stril,ing N\.~ rtil- ~'h' :"l t ~)nllt.h-('..:~~it, 4lnJ 
therefor'e ; is one the ' underside, of any potcntiar ore body. . . .' . 
.. ' Hole iF Rl CB 7' encountered intensely '] cached and clay illterrl.' d · granit(:!s t 
with diss~minCltcd Ilyrite r~s(JtldornOrilhs and FeOx bandi.l1t:,.'.f:·, L: .1 i ·it.errh~ ct:lnn \>1<15 

at a det,th· of 221. feet and ShOWf,~d strong low grad~ gold ;HI(\ i' ; . ~ -i. l~S. 

CONCLUSIONS 

Cross sections and fence ' diagrams from the dri 11 ing shO\.,1 tlll~ quartzite 
thickening to the South and Southwest. Pyrite (guld bL~(jring?) Lp .:n'ing 11ydro­
tturrnlal solll~ions have nercolated un the granitc"l illartzit f1 irlt l: rlace. Solutions 
here went u :"I~'Jards into shattered and brecciated cIU;Jrt;!. i.tli's 1 ea'Jing l.:lrgezones 
of irregulnrly dis~ersed gold deflosition. Subseq~1(!nt leac;\1ing d'Y"hnvards ,:rl!at~d 
large irregular zones of high grad~ g~~cl whichst!(,~m to gt~ll(!r311 y lie on North-
South . faul t , zones. ", 

'Drilling in the quartzit 'es shows no ·strong signs nf gold ni ill~ral iZClti.()n 
al though ' alteration is apl,arent in many !,laces . One COlli co: :t: tCt the logic.11 
conclusion ' that a five (5") hole has a very slim clla flce i:ld~f) d of encountering 
this irregularlyd is jlersed gold. Other eva 1 ua t i0 11 r.,c thOc.i5 :1lti!-i t be employed. 

Cross sections and fence diagrams show granites thic :<eniflg to the N(\rth~ve~t, 
North and East. Alteration in this unit is from argillic and chloriticto 
propylitic . (R/CB 1;7). Gold bearing solutions seem to have cordi ' lip a major shear . . 
These solutions dispersed outwards in fractured granite from ;0 to 100 feet and 
pres~nt .~ large but hard to follow potential. 

Gold mineralization is more evenly dispersed in this unit and can be correctly 
evaluated by conventionaldrilling methods. 

Very large tonnage potential can be realized fro~ alterred ~ranites on the wllolc 
property. Alteration to ore grade is ~ncountered in widely separated places 011 

the surface shov/ing extremely long strikes and unknown \.;idths and cL'l1tinunity. 

RECOHHENDATIONS 

It is advisable to: (1) Resume drilling on a grid pattern (·vcr ~~ nmJn llllUL!r­

ground anomalies at the Bonanza tl1hich are in the granites. Gra:lite mil1c t'"alization 
inclines tm..1ard the surface g~ing Southeast from hole il RiCB 7. This woulJ 



( 

c val LJ ate (I car sur.L '-1(': e t () , 11 1; 1 [; (! a t t 11 c n l: n a t1 Z.l 'it inc. ( :2 ) n c1. 1. 1 i 11 ( ~ i d the 
quartzites is fruitless l:iti ler lH~ (' .1:1 ~jQ ~old ! i1i J ler-ali:': :~ti, l ~l l J,)(!~ Ihlt (' :·~ist 

or t It a tit s err a tic il a t II r e ;' n.~ c III des i Il t e !.' ~; L e t i l) n \oJ i. t L .}. fi V fl i li ;. 1: I. ~ >l c . 
T\vo evaluatio!) ::ictLtods ::ln~ advised: (1) TI!~liH~ 1 back t o iC' en A ) IC( \ l i tunn~.-: l 

II •. Upon locati:l ~: the hole, i'iHll'} sa Lt :., lc .:1,Ct 1llnd it ~1 ll d S • .:! ,-' i f 'I S;' d~' rt~s td. L : i 

corn'late vlith drill Itole rt:::at'! l!l, (2) Be;; ill an c ;: ,'l. l..n:; i t i ,, ;1 dr j L' r ! lc ::r h.)lL' .:'; 
R/ CB 6 dO"lrl t" tL(: 77 tl,ot lcv('l Ibis dri.ft .:llO tlg ',,,,1.l !, ~ I,~ve L'd ~: r l,' , ) l ' llt ~ ; 

\vould C1C(: lIrctLlcy d€: t:r'rlllilw Cl.-;ld(; 'Jal11es. ( J ) An e}'~tet1si\/l: ~ ; llrl :-!C(' ~, rid ~;<l i j; ) lil1l'. 
systei : at tile BOn,j llZil Clnd to tLe ~J()rtil\"est ' .11 () j l~~ IId, til l~rid ~ ;tl ' : , d L Ii: <;t tlw 
Golden EaSlc and t ,:) the' ~'J()rth, This Hill hel!" dl~lil!e<1tL' f l1[llr t : drill t.arG(!ts 011 

, the [lro :~ erty. (!;) An in de i,th scudy (If drill chi,s u :ldeL.n bill.lClll.lr r:1ic:: roscu ;.H! 
to inves t igate a 1 te ra t ion charac tcris t i~ s in the :! lI nrt ~i tcs L1 ri d L 1:'.10 it: cs . 
(5) Further lloderground geology of the Bi.lnanza. Also thin sec tion t-n.;rk tl' ) 

deterr:linc the dis",].1cement of ~(,ld L) tlte roct ~ . 

There isobviollsly no ea3Y 0;- i!l(!~ ',ensiv(:\w.y to ' CU ;llldCl l : X d i.H'dtion ,ol1 

"this pro~erty. Evaluatil)ns ,cnfl only be I~ lad(.! \oJttll (); ~ t(:tl S i\'l~ s i·i :l i :~ li ii g ' ; l r~'r,r"l;1~ st " 
c}thcr ;111CH!land drifting ia thl! 'l uart7.itcs, .. liI<J: 0r:illL,;) tll .1(\C,I U : i~ .il1ert:ll i::a"; " 
tion in the granites. 

'It :is c(llite it.l f)()psible t,) evaluate a ,-,ropcrty on tlopro v 1' : l , :'U;;;~l l'l;·' t· i l \;. :,>" ' 

!;tat..i !Jti.~al :1It.~thod~) , lll(~nti()rwd .1h()vl~ ' ;u-e IlC~ tied tl) Ilrllvc' t i ; ;Lt;I!1 ', ~ C' ) ,i " 'i,lll ,, \L' (~ 

. body cinc!' inclf'( ~ d . e~~i!;t. " ' 
Altholl,~h there i.s still ',1 V(.' r:y high ri.~I ; (J ~ tai.ltlrt~ . :·' l-.: ril : :; t dc.1t ,3 c, j' r.hltil 

surface i1 !1dsubsurfacc ' lnd j cnti! ;t Vr:l~y ~o()d possi.bl i ty [:'11- : \ L :,r; ;l : l u ',J .:ralk 
go lU 'de pos 1. t. 

, .' 

-\ . 



CAVE CREEK MINING CO. 
P.O. BOX 1598/CAVE CREEK, ARIZONA 85331 (602)488-3702 

iJt"i.ll i rl~. ) l ;~ [, ",,,_1 l~(~' ·lallL.~l ~':lldt! ( :~I;:1 i~ ~{~L 'l~ l :tJ ~),l .~ ' L---: 1 f ::; 

t I! r: . ,d. ; I;! L t : d 0 i I ~'" ! j :..: 1» 1 <J H::: . l~ ,', . ) L \) 1 t , . , i U : , : h :" .: l ,i . '\ " 

dril1l:d ;; v\.' ( a,Hj Jdj ... r.:":'llt LI lilt~ . 11 ; , 1 ' ";' · 1' ; 1 .L .~;; . 

fe~t was drilled. 

<. '(i..: v (~ l~ ~; r : ~ i 1~ ( L. j; I t: i ~ ~ • 'I d rio 1 ] i ;. , ; ; s y ;-:; t ,' . r "J f ~. ill; 'r: I 
" l L··: : d~i~ii'l i l [ 'joL 1·; 1:1' '.ii;:! t ;~ 1 · 11 ;) y( ' J .• ,:,1\ ;,: ,"/1. i, t, ' l" "':": ' .1 ' : . ' j" . 

't·L..: c',: ,·,/ C l l ~ !:ill,',) ~l! (' } ()_~l 1 ;;,; :' \ ~:~j ( :( Ili' , ' lvl! iI,' , ., 
ri LL til~! cj· l : l d . ! ' .: lj,~,~J.t. ' TI,1s ~; : !i" ,' )l(! ',':; ; ;; til\.~: ' ::. ,d: 

. ~ : n.: 

10:: :; 

, ~ ! , • \ cd.J"; II 

, . I' ,, ; ! ' , " L ~ , ' L • : '" V ... 1 :; . 
'. , l; i r, :·: '.: t J 

, ,'" i i . 1(, !; I lJ 
' • .' 1:(. ' .:.;: 1. t \ : .:J : ; ~.; , 1 i t tbr()u~il a J o [II ': !. 1-3 ') ) itt>: r '.' \~ , I !: L '! • . ' 

C) . 'I \ ., L; Il(j •.. ,' ; 1 S til f' II 11 u 1 v G r i. z (~d t L r ' JUt', i I .:l l ; 1 ! l "- i: r ii i ~ : r .• u 1 .. '.' " : ;.:. _ " ' lli: t i " .1 

• ..'d;i Lc,lll!G ;-,IJ s-.! i l in ilal I:; (' : II.! t;t:;lt ;' ;n:" ~1;;S :j:i, ., ' , : 

d r 1. 1 l r I";j i,: t i t L I ( ,' \: S t I. (~d at: n 1" c J 

l'rL,,:l,"jlj tl,',; ;;;li()L" lilholot;ic wdts ·. :I. ~ r ... ~ j>' ;'::; ..Ii ; LI:" · .i~ 

i~l."'ani t ,(:8, Ti , leI.: ~£"llH'nces uf qU:Jrt4::itl"H ./f:!r(! 1'1 ~ ( ' i'\: \ ;( ' I < " : : , ,: ;; 

f f,! C t; J J 1 G~: ,,> [l: , ! t ; I ), 1 7 2 . 5 -I- f c <:~ t; t, 1 S 5 f t..~ C t. , 

I .- I 
.. 1 • • I 1.' , ) 

T1H:r.~ ; l&i:!'l:.-.:i U;S t!ncountert!u in tia' dri 11 Llg ~;i.l} ' • .'~ .. ~i \'a,"~' i,i l> .i : t ': i lll~; , .! 
pyrite ,1se IHj(' ::lnrpils (irrcgularly disl'f.~ r5l'd) in 111a~ly f' L1C C !; . ;, . tf ., 'I,>,II : \; i .'tJ '. ' ' ,,' 

set~n as ioJidl as ZI.)nes \.JitL deep maroon eLl/s. Ti.~; ,:;l. ;lttciD : Jt:4.~:1 ' 1(1. ;dl il"l.ii . :..~ '­

ti'le uP 10',: t(,.1de Au mineralization. Closer iLl5pt:!l:t 'Y, •. l. "/: tLI; dd r :~ I,.;;i~ pl."(~l'l\H,L:J , 

due to the [ : L: t tLat ttl/,;! ~ompllny dC)CR not i ll)!~sess .. I L i :', . ~ lJ~ ~ : t" i: i .. r,I , ,_'I" " : il'.,:I ' .!,_· d , 

!\(:covcry (If s~ill\ple chipti fa the qU3rtzitL' z()ne r':ll'.~, ~ : . : j: j:,. , :; 1; -11 ;(, : i· 1l 1 ;; '., ',":i:_ l· l; 

at,)IIL : . n';~ . 

Cr.:tnit<.;t; Wl.~n! l~nt:(Juntereu beloH the above qUi.Il."'tzitl.!~; i,, 'j . It i 
R / eb :i) \.;;' ic L \oJ,' S tc rr.d n<l ted due to ccolll)mic cnll~~ idera t h'II!~ , 

Cranit':::8 encountered below the ijual:'tzitcs at R/CB l!clt::~; - ~ ';; 

nu pyrite IH:ieudomorrhs or any signs of hydrothermal lcadddi~. 
nlt(!ratLii'l i.Ja$ arparent, as well as moderate chloriti:~.1ti. (~ Il , 

zone of iLite:r1Se chlorite rich granite tolaS inter...:e :,tt.:d <.lit"eelly 
' luartzite illterfacc. 

~ . , • J , ..... : . " , . , . L 

,': ') ;; I . . , '.J . : ~ 

r" ;\. ;(' , i::h i1 : 1, 
:, (: ll~ ,,: 2 .:1 

h:atii. ti;e 

Holer, ' .. ; ';j Ri CE 1 & 4 showeu thick intersectic(.s o( ~n-Lillic ,:li:c('t,tll) t; \Jiu , 
sump. flno :na l('.us bold values. Some moderate leaching <:1tld a \' C,-y ~~.i:;Jll :1; ;(iUilt: (,:: 

pyrite WtlS)b ,'>eL'ved" 
hole i ~ R'CH 7 encountered strong gold lIlineraliz.:.ltj, ! , ilt a ~h' ,tl; n( ~2~~ 1 . " . ' '-

a () d i Ii t the e II L ran ceo f t iJ n (! (! 1 2 9 , Chi r r e co v e r y a ( t i ' '':- t i ol~; ' 1 li I'I!: \.J, I ; : ' . ..' • \ : 1 y 
bad, 3verauillg 1-20'?". The granite showed intense l('ac~i i nb (ilL" j1 i . :~ j ~<, 'Ll. "., 

gr.:l:1ite te~~ture retai.ned. The clays sho\Jed modcl.-att~ :'),l.-Lr i; 1,;' CU!; : ,."r l:, "., : jt~ . 

FeC}~ banding. Some areas showed moderate to strnr.?j cbluri.L. .... ;:I;~ t~ L asly 1(,:': 
; g6ld min~ralization . . 



;' ~ ~: ~~ : 1 ../' : ;. i' . I .. i ', 'I 1 J ~ I 1.1 J ~ .: I ; 1." C . ./ t. <> d j ' ;(:£ -".1 elL i "L i ' l 

c,..lti( ·" , ' f L.t: 111Hli:r, ~ L-'," li:Ld i,d_': j - r ~ l '-: t: l; t', I I 

Ii i :; I ·(. ~ ·' ; ..:(.i ' y ri Lt.: 

I ' i i. : (. ;:- ;1 1 i ;' .. 1 L i I 1 , 1 • l J ,1 ( : I 1
0 t III I; . t· 1 y , . -l' \ - t I ~. ; s i 0 I I ( . t, i ; ':; I ·. _ " ,' _ , : I I 

i i.i I.'l;:' 1 L \::j '1 r ( 1 Cl C II J r t: d , Col d : i;i Ill : r ali. ~ : it i. ( , II ii i l : i , : ; I 

, 
- 11, -

} , ; V l~ :j t i -
: i til i n : c: ; II ! " I - 1 Y 

L ·\ J i'. 1 :)(/, :,, ·1 J 
: ~ . ' (, l 

" i . t ' • . '\ [rl ,; .. : 1 y' 
l.: l·l"<itiLi. 11 il.-:l.ilreo Umjec !; r-l)ll " d sa:li!,L i . 'i ~), .,,'lS ShlhJ :) L , ~ ;t '.1 I h.' I :. d,.; I.' ':<, I) 
il: - ' CIL \.;itll illl til l. ' fi. [l(..!~'; (.}u;,: l lH.' reLniill_J i-ill:" :lClllr,ltl ' ~ ', r;i.ll ( . ;1 L i ! :l!:,' d:; , 

Tile i: uactzi.t:\, !; ( 't\cLlulltcr",!U i:l H'{:g il ·ld.!s : .:'~-; ;~J ' ~, ' ), .•. U i ' " I ' ; l i lrolti,ltl 

crl;,r;lcterist:ic:; LIt' 10\'; ~;r(;lJL' di~-;:H~~I~S qi i·" .1d 1I1i:;l:r"l i; ·: d : 1;· · .. 

It Illust bc> remer.llJered til.:lt a drill ilt)lc-! , h~u-;ically ':i \") l '~: l~ j : ' ~ ·· : l:'i . l ; I,!l :'l.·lq-,liClg 
metilod, may not take an ade :juately (S!rrlC'i~11y) 1:-; f b '.' ' -' ; : ', ) U;~;; s:; ,'pl e td l~IICCLLltl;:r 

this erratically dispersed gold. 
Assnys from th~ urallite zunes ~vt:r.C' di.:;'_"\lla~l\I ',i!I" ill IL'CJ~ t."l. ·~: <i '!; 1 ,2,'~,!i, &(J, 

R/CB h()le~ j)'~ 2,3, t.( 6 shmvec1 Lh1ori. Li.~Lt[il)[l ,Hid vl:ry till 1·· li'ldsp .. ll- dlt('.rati()(l, 
nnd almost no leaching. Pyriti:.! !) ~llulioliS l'('re 1't" '. ,bdL,l:,,: ;" i· ,',,1:'it, ·d UP\.J;ll-ds £dung 
llll~! gril!l.lte ·,u.lrtzitc interface. TLence t;i(!SL' i)\.dllriu, ·;,· :', n .,: ; " t' , :J l.IfhoJ,'JedH . 

till.- O";.;!I frac t ured a nd Lrl~ c c 1<1 tt:~J '·1 uar t ~ it l.~; _ 

111)1,":; i; ':; RICH 1 & I, f;ll\lWeJ ~lll al"gi.1Jic type 01 ' Ill , _ I:, i~ i ~, (; \lIith ;-;'.) :l il' i;10dl!1.-atc 

l";"ieiliI1L '-II,d vel'y little pyrjte P~;l'lId(')II\()I-i'II:;, Ti,e ;;I : ,,,,If' , i: t '(- I,ll .!!"y \)11 liil ~ 

(: i..lsl r;ic1e of ., project.ed l~allt'.(! ,-ruoL Lull l ~triki.li,; 1'> [ tl. .. . 1 : 1. ;~ ., : It ll-\ ' oi:;t) ,1;".1 

tl,erefot"e is nile the UndCl'Htd(' of any potential 0(8 Lddj'. 
Hule Ii iL'CH'" L'ncountered intensely ](!<lc\ied and c lay ,: lLlrrl ·d i : l':t,dtl~S, 

~litb ui5semi.::all.!d pyrite '~!H:lIdo(J1Clr;.,hs and Fe/)=--: banuin", : ' ; ,. i.iti..'r.~ d : tjnii \J~l!; 

at a depth of 221 feet alld sllo~'-.'('I.i stt'nng lL1\v gradt: i;(J/ d ,/ :',. : ,., 1 i . t~ ;" 

C0t·JCLUS tons 

Cross sections and feneedL.Jgrams ftl'~jl til!'.! drill i.lg :;;\. ,:--,,,1 l l ;\ : . ;II<H-tzitl! 

thich!ld.,-,c~ t\) the South and SoUthioiCSt. Pyrit<.! (Lol d bt';""!" 1 I.'. :) i i·:lri.n;.' l.ydr l1 -

tllcr!.14l1 Holutions have !1ercolated Un the ~;ral1itc-:lI;l1·t ~:it.: : illt l: l·C <.lI'·I.!. :)[)ll1tions 
lj(~re \I1ent u,.,uilrds into shattered and brecciated ("Flrt" :·',it.:l·~; !'<'Jing 1.-.lrt:l~ :~() ~ le:; 

of irrcuuJ~rly diSpersed gold deposition. Subse,tW,·l·,t lt~.1c!drj"; ol." ,.I ,II.veJrds l:n!:lti.'J 

1 arge irrcL;ular zones of high grad~ gold \o/l.ich Sl.!(:1t1 to r.t " l c r ~: 1 I)' 1 i(: 011 l\nrth­
South fault Zc}llC5, 

Drilling in tile fluartzitcs shows no strong S). f',IIS (II 1·,·,Ll ;,: i .; I'l. L1 iz ;1t jdl1 

althnutjl1 alteration is apparent in many nlaces. (JI1C ~ -:;II. \ . ,:: f t " tlic 1\ 'i'lici11 

cOl1clunion that a five (5") hole bas a very slhl elkl LlC<.' Lid ~ f'll ,;{~ t:lll.'\)uillt.;>rl.lb 

this irregularly disi,(::rsed gold. Otber cvaluatinll ~:- .. -~ tbc. ,,::, : i i~ ,:;t I.H' ';::it'l cIyl!t.1. 
Cross sections and fence diagrams sho\I1 granites tliic (clli: q.-', L(' the Nl.lrth\ .. 't!:;t, 

North and East. Alteration in this uni t is fro\l1 argillic ~nd :..:hlori tic ttl 

f'ro~)ylitie (R/CB iI7). Gold bearing solutions seem tu have CIX ,; 1'1' a major ~;lj( . .! ar. 
These soluti.llns disrersed outwards in fractured r,r.ll1ite f('~)( 1 1 JO t,) 100 feet ':lnJ 
present a large but hard to follow potential_ 

Gold I:lincralization is more evcnly dispersed in tltis \.:.Iit ~l :: d ca,l ue correctly 
evaluated hy cOl1ventionaldrilling methods. 

Very lar~e tonnage potential can be rea 1 ized fron al terreJ (:; r.l;d tl:S (iii tile! hLo j \.! 

~)ro ·-,e('ty, Alteration to ore grade is encountered iii \·,iJt;;· ly ~;\~I'.]r:ltl·d l'lu\:c!; (Ill 

the surface sLoy;j ng extremely long strikes and unkno\.;:~ l.:idtLs .:1L;d l .~l.'lltil1unit). 

RECOHHENDATIONS 

It is advisable to: (1) Resume drilling on a grid pdtt l' l- :l ;'I.'~r \;n(,I -• .J!1 lLl Cit" C­

ground ailomalies at the Bonanza uhich are in the gr.:li.li tc!';. I..;ra.li tl'; Lii.ncr, ·d i:r,Jt :on 
. ~nclilles to~.~~rd the surface .. g~i.nf ~.~,utheast from hole ;:~ !~ : c;~ i'. }'hi!3 \v(lul J 



cva]li<1lL: [',car Si.lri"." lcL l. ).\ n,li; l! '.l l tile J~\\llailZ~l i ,:l:,l.:. (~: ) il';! I i ~ jc ; i ., til e 

,: uartzites :is [nIitll.:~; :; ( : iti lCC b,, ' (',llJ;;e t~old ;: liJlt ~ L.l1 i: ~;~ ti.. : : l d y ' :,; tl .)L , ':: i,;t 

or that its el.-ratic .iattire ,"In .. ~cludi.: s itlt(!~o :"' L:{"t ion \\,.ilL~ ;: tiv,' l;; : i: i . : I/. \. · , 

THO cvaluatic"l :icthotls :u-p :tdviscd: (I) T\~~L;; ::I b~lCk ttl ,~ ; · t">; , f ) ll" : ,; : tl innt ' ! 

1/ •. ll ~nil l (lc~t i " i'. the illlle, ,~"'Ii1I."} :;,'i: :,',je '::i· ·.ILi: tl it .':;':' ; :.; ' .. .. . Ii i.~; . , : _ . r.·s ~ ;\l . i 

corrvlatc boitL d~ill lll) !(-' rl.~:;::\L:;. C~) /"-;C:; ... i i : :.Iil (': . ·1),',: i.:i '. ·. ; d t· ; ,· [ :;I.: r :I ,dt' :-; 

i~ .; Cn 6 dl)',llJ t " li.(: 7/ L'11L, 1(,,,,, 1 'nIL; ell- ill .:ll n i1~ .~ ' . .'il ;. ,: 1".-( ' 1',1 ,.i· ;, · lit:. 

\vL"ltil.d C1cr : lir.:tt II '/ <h: t('c, ; t!1" : t~l-,jd(; ':ii111\~S. C: ) l\n t'~= : tC!1~;i;· <'(: 1'1 :';('1 : .ri..! ~ :;!.'< . : i !1 t ; 

sy~te, ' ;}t. tile 1~(),I.:. ., %.1 :Ind to LlI(! ,"~()rt i i\}(:st ,J lC/d~~ ui tL f,t'id ' ;1: : , ) l.l:., ,'.t l"! :c 
G n ] d (; n Ea ~). f: and t ' ) Li I( , ;. J il L-t Ii . T l db \-J ill L t..' 1:-, d .... 1 i ,1 t:~ ;i tc ' i d !I I r ; ' d d I 1. L 1 r L; I: t: .:.; (: 11 

the :"In."l . ~erty . C,) ,\;t in de It II si.:udy (·r uri 11 chi. 1S tl:iciCL . ; hi :;"I' !,Ltr 1 :~ i (' n'~;t ' l J : H~ 

to investigate alteratin ,) ch3ractcri5ti~:s i ,'\ tbe 'j IL i CL~it c~; L"l ii d Ll~ : ll)-i.I.(: ~), 

(5) Further uCld(!t"/~r"tL)d geoll)gy i ,: f tL(! }),):lallza, • .:\l~-: ~ j t id :. :·>~ , .: tii) l l ~)l!)"!: t , 

deten:linc the di!J " ] dce :,i(,Llt ("'[ 1~(d d i. :1 tliC ' rael : 0 

' l'l.cre is obvioli!.ly :\n C'(J : ij' ~Ir i.! ,(.!:~ · '(·nsi\.'(: \Jay Cl' cI . .'i; ; LIC.l. 1 .. : I " ldti,'oI ': l,[J 

tllis pro~erty, Ev~lllldLi.ull[j C.J11 Ll'lly b,~ f 1a<.le t·/ill! r': ·.tl: ; ,;; ~ \'~ ': !;,i .. ; ! j , , ::,I·II~ ; r.I.~; I 

either :'4IClE!1 uiHI driftLlg ill tlll;! :' ; u~lru~il(:~, ;1.10 JL" i. ll.i. ;;, tn I"l,l:' ! ',l'H'1.";l\ i :: .;­

tiol1 Jil the !~railitc~L 
I t i ~ ; ( i 1I 1. L ( ~ j r : : 1 0 ~; s i. h 1 e t ~ ) (' v n I 11 '- it t ' a I ~ r (l , , f~ r t .y {i I I 1 J ' I ! • 1", ;: :, . I ; : ;,' f , ' " ,. 

~;t.i1ti~jtiL:al . ' ll · LLlld~ : l ;i(' Iltiollcd all,,'.'" , lev III', dl'd III ;,t', ; \ .. ~1 .. ; 1 

b (lIJ:,' dft( : ~i i lldt ,(,tl t.! .. d~,;t. 

A 1 t h n u ~ h the rei !-i s ttl 1 a \I l ·T 'J Li gIl ri ~.I {Ii .r ~I i. l (I rv . ; , 1' , ' f' ~ • • · t .:' it. . , ; t) , 11: 11 
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Harqu Hala Mine 
Hope 15' approximate section 22, T. 4N., R.13W. 
Yuma County 

reference: Arizona Department of Mineral Resources, Harqu Hala Mine Yuma 
Co. (file) 

present owner: ? 

past owners: Pat Enyart. 2004 Carol Street, Tempe, AZ 

Haraquala Mining Co. 
Golden Eagle Mining Co. 
Fletcher Merrill 
LaVor Merrill 
Nelso T. Zwan --- Somind Mineral Corp. 
Warrior Mining Co. 

includes the Golden Eagle Mine and the Bonanza Mines which are patented; 
also Queen of fortune, Big Al, New Yorker, and Jack Pot 

History of the mine: Discovered in 1888 
The mine was operating prior to 1895 and at the time was the only mine 
operating in the country. Estimated output for 1895 was at least $800,000 
of gold. The area had extensive work. The ore brought in about $25 per 
ton. Total production rlof the mine was $4,093~291 (from an early undated 
report). The property was owned by thge Harqua Hala Mines and the Yuma­
Warrior Mining Company. 

By 1953 Mr N.T. Zwor of the Somind Mineral Corporatuib, Solome, Arizona 
wa~ in possession of the property. In 1959 operatuins resumed at the mine 
by Rainbow Minerals, Inc. who leased the property from Nelson T. Zuver. In 
1960 the owner of the property was Fletcher Merrill of Wenden who inherite 
the property from a Mr. Martin who supposedly held the property for many 
years. In 1960 the property was leased to the Harquahala and Golden 
Eagle Mining Co. which planned to work the property. The company later 
became the Golden Eagle Mining Co. and continued exploration work until 
August of 1961. In mid 1962 LaVor Merrill owned the mine and was planing 
to begin work soon. The mine was worked in 1963-1965. David Obenstine 
gave up his control of the property in 1966 to Colorado Fuel and Iron 
Company who began some exploration work under the Frontier Mining Corp. 
of Yuma, Arizona, Colorado Fuel and Iron left the area in 1969. The area 
was idle in . 1970. Mrs. Pat Enyart of Tempe, Arizona was reported as the 
owner in a 1974 report. In 1975 the title of the property was clear. In 
1976, Georg~ Milburn of Vancouver, BC had leased the property. 

Geology: granite, quartzite, limestone, shale; the granite is highly 
impregnated with pyrite. Sedimentary rocks and granite ore are in contact 
with each other; the sedimentary rocks and granite in which the deposit 
occurs have a few feet of reddish quartzite grits for a base. Over this 
lies 100 feet of intercalated limestone and argillaceous shale. Above 
this is a thin conglomerate, capped by several humdred feet of schists 
and gray limestone. The whole series has been tilted. 

Minerals: gold 

mine patented claims 



• • . . ! 

• . . ~. 

I ' . 

.. 

I 
I 

. ' t , , 
,. 
I 

........ . 

. lABORATORY TESThORK 

. :HARQUAHALA PROPERrt~· ".ARIzONA . - ' . " ', . : . ,- ; , ' " . ',' ' -' , ' , . " 

.: ..... . 

Performed for 

Cave Creek Mining Co. 
P.O. Box 15.98 

Cave Creek, Arizona 85331 

By 
Kappes, Cassiday & Associates 

1845 G1endaleAvenue 
Sparks, Nevada 89431 

.': -. 

! ..• • • 

. I 

... r ' • ••• 



• ., ,. • • . ~ •••• ' . ' I 

.... -- .' -. " .,~ .. . . -:.-. - . ~. :.~.:..- . -'~~ ~' .-.~~~': . ~~~: .. :" ~'~~.;~:, 
.n,-," '-".' -, .,.,,_ii5i1~'iiii"~ii'~ ,.-'Ii,-.r,." .. ",-.,. ill' E.'!l"" "',:::- ,' 
~ , ':'::f{~r{':; ~')~tt'{,:~:;:%~:/ " 

" . ~~ .,. ~;. ..... ~ 

f .'·' :' : . . 
. '. ~::.. . ~ .. .. j' . 

. ~, . -
.:' .. -, ~ ,?' . ~; . 

: , 0" , ~ 

( ,,' ~ ', ~ .. ' ~, ,". ' 

. ~ : ... ~. ' 

.' '. -. . , -:. ' ....... . 
. : ; ' . .' 

... . , .. .. 

( 

I 
I ····. 
I 
I " 

, ' -,-, 

I 
I 
I " 
I 
I 
I 
I 

~ .:~ '. 

Kappes, Cassiday & Associates 
-, ,, ., P. O' ,Box 13687. Rello. NevJdJ 895U7 702-356·7107 

1845 Gle.ndule Avenue. SptlTkJ, Ne.l'JdJ 8943.1- Telex J 7l!04~ , ' f • • :, 

" " " ' 

," "'.,. ; .' . 

. -: ' ,.' 

- . ...... ; . '. 

f '" 

" 

" ' 

. . . . , , , 
... .. .. . . 

. . " . . . ' ,.' - . . . :-", . ', '- LABORATORY ,TESTWORK PERFORMED ON " . - ." . " ' -".~. ,.' ,:. - . ' . - . . ~; 

~ " 

,­

\ HARQUAHAW\PROPE~TY , "ARIZONA 
' ,' , "-:' 15 " Febru~rY " t~ 21 i May : 1982 ' 

, . ; ' .. 
. :':' 

... r '·, .. Thi~ report ' preserits a ' summary o~ , ~aboratory te8tworl<' : perf.orme~, dur~~'g the period 15 ' February , to 21 }{ay, 1982 on ,samples 0'£ , rock froin ',' the ,:: "" Harquahal~ , Property , inArizona~ , : The ,sampl:e,s used :'forthe ,test~or1:t ' are , • ' divided ' into threecatego'ries in this 'report: ';1) -test ' heap ' sample's,',, :: , ·, 2) dump samples , 'and 3) '" underground ': samples. " Cyanidecentrlfuge ' tubE:!' ~::, ' , tests' currently being conducted on exploratiolldri11h'ole cpuIP!:J to ," '::'; ," determine ' cyanide soluble ' gold' and silver ' are not included in this " ' repQrt. "A separate report on the final results ofthebticketlea6~ tests :will be issued :aftercompletion of , all ,tests at a later , date. ' 

SUMMARY .... ' .... ' 

Laboratory tests performed on two , co~posite samples, from theu'nle:achedtest ' ,,:: ~ , ' " heap at the Harquaha1a Property, indicated the head grade to be ,le~s , thCjln " :'~ ,, ~02 otinc~s gold per ton. ',Based on test resu1t~, it was decided riot : t~ ' leach the tes~ heap. 

Samples taken from the dump at Harquahala showed several areas with fire assayable gold of .05 ounces per ton. , Gold adsorption tests run on a sample of ash taken from the dump, resulted in 73 percent ofthe ' go+d adsorbed onto the ash '. Processing of dump material will require selec­tive mining methods to avoid contam~nation of heaps with any ash material which would significantly affect recoveries. " 
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. 'Harquahal~' Property' . Labo·r~torY Tes~work · 
2~~~y~19~2 page 2 . ' . ' 

\ .... 

. . 
' ."': .' . .. . : 

. , . ~ 

. . . .. ;' .' . ·~t~{<~i~;j Testa on underground samples indicated the gold is primarily contained ~ - .' '. ; ·::~G:.;:;~~~t: . on the fracturesurfaces~ 
~ndicatethat he,ap ,leaching ·wi.!1·: b~ " 

. , . •. ' . . .:. ' : . ..' 
.... . . . - . 
. . .: . TEST . HEAP SAMPLES . ' , " .', . 

' . - . ,. 

- ,':" 
,- .,.. 

" . 

Four samples, three from the unleachedtest heap and one from the· . leached · ·.;·: · \ :X:J:·>~: : test heap, were brought to Rena for testing / : A description 'of. . ,thesam~ :·· '·: : ~:· ~.:\, .::~» ' ··\ ; · p1es (2309 ' F , " 2309 . G, 2325 A and . 2360) ,along ': with f~re ' ass~1s~' : ~re ·. pre:L' ~·:;· : :~: :·' ~ ·~·:'::3. ·:::: .' . 

..... ;;;;;: f;;~::~:n;;;:;i~;O;::;:::;;;;;h~:r!:~t o~e:~eW;:a:. 2 a~~ .. ~~a~o~a~~fJ~J:)-',i~!iJlf 
presentative of th,e ent~re he~p ; ,_ ~ ... ,.. '.::,:" . ." ." ., 

. - ",' \ ... Pulverized port~onswere prepared from each of the four samples anduse4 for fire assays and cyanide centrifuge tests. The proc~dureused for :' th~·. · cyanide centrifuge tests is described in Appendix B of this - report~ ·· Figure I presents the results of .these tests. Fire assays and · c~ntrifu~e . · . ~ . tests on 2309 F were ' very noisy, ' probably due to the presence of coarse .·.. . . gold. 
. ; 

A cyanide bottle roll test (2369) was also run on a 300 gram portion of sample 2360, crushed to 100 percent minus 6 mesh.' , Adescription ' ~f ' the ~ ~ test procedure is presented in Appendix B. Results 6f this test are presented in Figure 2. Recovery was 50 percent of contained' gold after · 48 hours. 

Fifty-pound portions of samples 2325 A and 2360 were used for ' bucket leach tests. A description of the leach apparatus and test proc~dur~~re de~ . scribed in Appendix B. 
',:. 

' . ',: 

Test 2326 (sample 2325 A) was terminated after 9 days leachipg. when . '.' :"" ,' '~ , : atomic absorption analysis of the solution showed only .006 ounces gold '" " '. per ton 'had been leached from the are. Test 2367 (sample 2360) 'was . . . allowed to run for 36 days. Preliminary results indicate .018 ounces gold per ton recovered after 36 days leaching. 

- -.. . . .' : ..... . 

• > 

!, 
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KCA 
SAMPLE NO. 

2309 F 

2309 F 

2309 G 

2309 G 
~ ' t 

2309 F 

2309 F 

2309 F 

2309 F 

2325 A 

2325 A 

2325 A 

2325 A 

2360 

2360 

2360 

2360 

r !;. ': ), : 

f?' ", ~ I ' > " 
. ': ~ . .. 

- -

TEST 
NO. 

.2310 A 

2310 B 

2310 C 

2310 D 

2310 E 

2310 F 

2310 G 

2310 H 

2327 A 

2327 B 

2327 C 

2327 D 

2368 A 

2368 B 

2368 C 

2368 D 

- - _ ..... - ' • ...• ....•.•... : .•. ' • ..•• :.'.: • . : : \ ~ : 

.' ."::'f \ I 
FIGURE 1. HARQUAHALATEST HEAP SAMPLES 

CENTRIFUGE TESTS ON PULVERIZED SAMPLES 

LEACH 
HEAD ASSAY TIME FINAL 

. Au oz/ton (HOURS) pH Au oz/ton 

.146/.239 1 10.6 · .015 

.146/.239 1 10.6 .053 
.• 014/.013 1 10.7 .' .006 
.014/.013 1 10.7 . .004 
.146/.239 15 10.5 .051 
.146/.239 15 10.5 .101 
.146/.239 15 10.5 . .085 
.146/.239 15 .10.5 .062 
• 016/.016 1 10.5 .007 
.016/.016 1 10.5 . .002 
.016/.016 24 10.6 .015 ' 
• 016/.016 24 '. '10.6 · .008 . 
.014/.016 1 10.5 .008 
.014/.016 1 10.5 · .012 .. 
.014/.016 24 10.4 .016 
.014/.016 24 10.4 · ~039 . 

. -page 3 -

. ! ~ • " . , ~. '. 

I : ( ~ : " .' " , 

" . . , . .... ,:. (: 

.' . 

. , CYANIDE SOLUB!..E 
. 'Ag oz/ton Cu,ppm 

.02 29 
. • 02 31 

~01 30 

~OI 31' ' . . ' " 

.02 36 

.03 40 
. , 
I , ' , ' 

:.03 41 
.03 '. 42- . . 

' . .. ' .. 
.• 03 30 

.03 23 

~03 32 
" .02 . 27 

" ; 

' .03 44 ; .. '-

, ~02 44 . , : i 

" .'03 56 
, .,.': ' ~ • ,I ' 

.04 57 
. " , ". 

,' " :. :' ,." 
.. 

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

':1" ; 

. . ~ .' . . . . ..~' . 
1", ,-

" .. , : .. ~ ".: ." . 

" 

, 

~:~~ 



.: . -

.- - .- .... - .. - - - .-

TIME 
KCA LEACHING 

. TEST NO. (HOURS) pH 

2369 1 10.7 
~t·, 

4 10.7 

24 10.7 

48 10.7 

FIGURE 2. HARQUAHALA TEST HEAP COMPOSiTE #2360 . 

48-HOUR CYANIDE . BOTTLE ROLL TEST 

MINUS 6 MESH MATERIAL 

NaCN 1 
GRAMS PER LITER CYANIDE SOLUBLE 

(FREE/TOTAL) Au oz/ton Ag oz/ton . .Cu, ppm 

.' .003 . . 00 8.3 

4.40/4.50 .003 .00 . 10~ 5 

3.95/4.05 .006 .00 18.0 

3.75/3.85 .007 . 01 . 24.3 . 

1 - Starting solution 5 gpl NaCN. 

... " 

, ' 
. page '.4 

( " .' 
',. ~, 

~ " 
" .' ~ . 

'.:.> . . .: ,,- , 
.~ '" ~. . 

.: : ... 

" 

.... ,i.i l 
" , ,: j'; 

TAILINGS CALCULATED PERCENT 
ASSAY HEAD Au 

Au oz/ton . Au oz/ton RECOVERED 

23.08 

38.46 

46.15 

. ~007 .014 50.0 

/ 

. ,' Il: • 

. . . ~ ' . . 
- I:' 

: ' . 

" 

.1'. 

,: 

';~~. 

~.: 

.~:~ 

f}: . 



- ... - ... .. .... .. ..... - . - ., . : .• ~ - •. ,. -
KCA HEAD1 

SAMPLE ASSAYS 
NO. . Au oz/ton 

2378 B .063/014 . 

2378 B .063/.014 

2378 B .063/.014 

2378 B .063/.oi4 

2378 C .020/.010 

2378 e .020/.010 

2378 e .020/.010 

2378 e .020/.010 

2378 D .054/.050 

2378 D .054/.050 

2378 D .054/.050 

2378 D .054/.050 

2378 E .059/.046 

. 2378E · .059/.046 

2378 E .059/.046 

2378 E .059/.046 

2378 F .009/.004 

2378 F . .009/.004 

2378 F :.009/.004 

2378 F ' • 009/.004 

2378 G .007/.004 
." 

. 2378 G ' .007/.004 

2378.·G : . • 0071. 004 
,. ,: :""i;. ' 

2378 "G . '.' .. : ~ 007/.:004 . 

FIGURE 3. HARQUAHALADUMP ; SAMPLES 

CENTRIFUGE TESTS ON PULVERIZED SAMPLES 

'TEST TIME 
NO. (HOURS) 

2395 A 1 

2395 B 1 

2396 A 24 

2396 B 24 

2395 C 1 

2395 D 1 

2396 C 24 

2396 D 24 

2395 E 1 

2395 F 1 

2396 E 24 

2396 F 24 

2395 G 1 

.2395 H 1 

2396 G 24 

2396 H 24 

2395 I 1 

2395 J 1 

' 2396 I 24 

2396 J 24 

2395' K 1 

2395 L : 1 

.... , ·2396 K . 24 '. 

' 2396L "24 

FINAL ' 
pH 

10.6 

10.6 

10.7 

10.7 

10.7 

:10.7 

, 10.8 

10.7 

10 .. 7 

10.7. 

10.7 

10.7 

. 10.7 

10.5 

10.7 

10.6 

'. 10.6 

10.6 

,10.6 

'10.6 

, 10.5 

10.5 

10.5 

,Au oz/ton 

. • 021 

.035 

.021 

.040 

. • 013 

.013 

.• 010 

. • 024 

.. . 036 " 

.031 

.073 · 

.077 

.049 

, .060 

.055 

.058 .' 

. ,:>.009 . 

, .007 

·>.()08 

' .005 

~ .004 . 
.,; .007 

_, .,-".006 
,., ... ' 10~ 6 _ _ .:012 :: 

.<-: '<:I;">Duplica~e h~ad "assays. ; ,'., 
.. . 

. .,:,-. "1 ~ 
, '\ . 

. ~;' ~ '" page '.·S '· ;.. ' > : \,: . 
:.,:".; 

CYANIDE SOLUBLE 
Ag "oz/ton 

.05 

.05 

.06 

.06 

.-03 
" .03 . 

.03 . 

· .03 . 

.04 

· .04 

· .05 

.05 

.' '~07 

" . . 09 
.08 

.. . 10 

.04' ' 

.03 · . 

.04' 

' .04 

: .09 . . 

eu, ppm 

79 

63 

132 

125 

39 

40 

63 

. 62 

48 

56 

77 

83 

25 

36 

41 

57 

101 

97 

155 

145 

69 

66 : 

.' 

,,.' 

, 

I ,.1 

:. 1 

' ; 

' . 

~ " ' : 
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Harquahala Propel ... y Laboratory- ;Test~ork 
. 28~ay, :' 1982 - page 6 - . . 

.' 

. . DUMP SAMPLES 
...• -' 

, Seven bulk samples (numbers 2378 A - G) were taken from . theHarqu~hala 
mine · dump by M. Cassiday. during the first ,week , of March, 1982. :-A 'de';'" 
scr~p"tion of these samples is present,edinAppendix A. , · , 

" . 
~ . . .. . 

. "- . 

.. . ... , 

, . . , 

, Pulverized samples were prepared from 'samples> 2378 B - .G for centrifuge ·· ,', 
tes;sand fire assays,. Figure 3, pres~nts the results of these ' tes,ts. 

': ..... " 

, ' Abucket -flood feach test (conv~ntional vat ' 'Ieach), 'was set~up ,using all" .. " 
of sample 2378 A ' (Test 2406). ',Recovery after 2.0 . d~ys leaching was ,'," 
.004 ounces gold per ton. The test was stop~ed , ri~ day 20, the rocks 
air-dried and then crushed to 2-inches. TheZ-inch material was split 
in half and one half set-up as ,a 2-inch bucket lea~h, test (2452). The 
remaining half was .crushed toS/8-inch and set~up asasecondbucket ~ ' ~ ': 

-'1 " 

. : . 

leach test (2453). · After 20 days leaching at the crushed sizes, ', an " , ,'. , .~,' .. '" 
. additional .005 ounces 'gold per ton (ave~age of b()th tests) was recovered~ , ' 

Bucket leach tests were also set-up on 20 'Kg portions of as-rec'eived 
material from samples 2378 B, D andE. Fi$ure4presentspreliminary 
results of these tests. All three tests h~ve been ended and tailings 
sent out for fire ' assays. 

FIGURE 4. HARQUAHALA DUMP SAMPLES 

BUCKET LEACH TESTS 

PRELIMINARY RESULTS 

SAMPLE TEST HEAD ASSAYS DAYS Au oz/ton 
NO. NO. Au oz/ton LEACHING RECOVERED 

2378 B 2417 .063/.014 52 .009 

2318 D 2418 .054/.050 52 .036 

2378 E 2419 .059/.046 47 , .064 

.. :., -. 
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. Ha'rquahala PrOpeL ~y . . Laboratory Testwork 
2~ ,~ay, 1982 - . page 7 

.. .. 

.'. - ~ ''f ~ • 

. ' . 

. ' . 

In addition to the seven rock samples, a sample of material {2380 G), '" :--"':' . . ~>-- '.': 
. which appears to be ash, was taken ·from the dump. . A 50 gram portion ,- ..... 
of this material wa~ · · placed in a 250 m1 polybottle 'with 100 mls of .. , . 
soluiion 'co~ta~ning 10 ppm: Au, l · gpl . NaCN and theri~gitatedon the 
rolls • . Atomic absorpt~onanalysis of the solution after two hours 
showed ~ 66percent ofthe .gold in solution had beena~sorbed • . The te~t 

" was then allowed to sit overnight and check.ed 'again at 24 hour!;. ' 

Analysi~ 'of solution after 24 hours showed an addition~17 percent 
of the total gold in solution had been adsorbed • . • _ ~ f • ~ 

Any attempt to process dump material will re9ui~e" selective mining 
techniques to 'avoid ash contamination in the heaps, which would drasti- · · 
cally affect leach recoveries. ' . 

UNDERGROUND SAMPLES 

Chip Samples. A total of fourteen underground chip samples (2317 A 
and B, 2380 A - F, H - K and 2381 A and B) were taken byM. Cassiday ' 
and brought to Reno for testing. Each sample weighed approximately 
5 pounds. A description of these ,samples is included in Appendix A. 

Pulverized portions were prepared from each of the fourteen samples 
for centrifuge tests and fire assays. Figure 5 presents the results 
of these tests. Only six of the fourteen samples showed ~ireassayable 
gold of .02 riunces per ton or greater 

Bulk Samples. Samples 2422 A - C were underground chip sample com­
posites, taken by R. Hall. Each sample weighed approximately 100 pounds. 
A description of these samples is presented in Appendix A. 

Each of the three samples was split into quarters and three quarters 
used for a bucket leach test. The remaining ' quarter was crushed to 
100 percent minus 6 mesh. Two 300 gram portions were split out from 
the minus 6 mesh material, pulverized, and used for centrifuge tests 
and fire assays. Centrifuge and bottle roll tests were also run on 
minus 6 mesh material from samples 2422 A C. 

' .. ,: 

' .. . ',. . . . .•.. ~ 

~'-.. y , 

-"_ I , . 

. ' .:. ' .' 

. ... '.' ~ 
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• FIGURE 5. . HARQUAHALA UNDERGROUND CHIP SAMPLES , ' ,.' .' '. •. . ... . '. . " .... '.' , ," ::. :.;1 

KCA TEST 
SAMPLE NO. NO. 

2317 A 2321C . 

2317 B 2321 D 

2380 A 2383 A 

2380 A 2383 B 
2380 B 2383 C 

2380 B 2383 D 

2380 C 2383 E 

2380 C 2383 F 

2380 D 2383 G 

2380 D 2383 H 

2380 E 2383 I 

2380 'E 2383 J 

' 2380 F 2383 K 

2380 F 2383 L 

. 2380 H 2383 M 

'2380 H 2383 N 

2380 I 2383 0 

. 2380 I 2383 P 

2380 J 2384 A 

2380 J 2384 B 

2380 K 2384 C 

2380 K 2384 D 

'~2381 A 2384 E 

,2381 I). 2384 F 
, . 

2381 ' B • .' 2384G 

:, 2381 B ,.~. · "" , . . ' 2384 ' H 
'.1' I ~~.. • 

. . ~ ',- '. ;. : . .,> 
,~ '. .. ' :. ~. ;. ~" t'".:: 

" , ~I ,." ',.. " 

24-HOUR CENTRIFUGE TESTS ' ON PULVERIZED MATERIAL .. ., . . .,' . . '. - , 

HEAD ASSAY 
Au oz/ton 

.340 

.100 

.008 

.008 

.883 

.883 

.007 

.007 

.017 

.017 

.011 

.011 

.190 

.190 

1.493 

1.493 

.061 

.061 

.005 

.005 

. • 060 

.060 

. • 009 

.009 

. • 031 

::: .031 
'1, 

.: .:.: ',.' . • > .. 

FINAL 
pH 

· 10.0 

, 10.5 

10.6 

10.6 

10.5 

10.5 

10.8 

10.8 

10.6 

10.6 

10.7 

10.7 

10.9 

10.9 

10.3 . 

10.3 

10.6 

10.5 

10.9 . 

10.9 

. 10.2 

10.1 

10.6 

Au 'oz/ton 

.415 

·' .078 

' . • 003 ' 

.017 

.774 -

· .737 

.001 

.·001 

.008 

· ~009 

.006 

.004 . 

.174 

· .204 

1.329 

.1.380 
.. , .' 

: .~. ~052 ' 

.' .027 . 

: .004 

.003 

.056 

,; 

.CYANIDE SOLUBLE 
. Ag oz/ton 

.42 

.15 

'.01 

• ..• 01 

.22 

.21 

.02 

.01 

.05 

.05 

.01 

.01 . 

.05 , 

.06 

~ ' 2l 

.20 . 

.: .03 

'.'03 

.01 

'.01 

·.00 · 

• 055 . : ~OO : 

~010 :.01 ,. 

'. 10.6 . ·~ ' : .009 " .. :, ;", .01 

~. ' p a ::.:.: ••.• ~ ...•. ,: .•.••. .... ....; •... :: :i ·:~ j~ ' ,,:~ ..•.•. '.' .•..•. : ·.·.:;~,.":;:;;)tz:~~;~i.·; 

Cu,ppm 

45 

780 

13 

13 

305 

295 

31 . 

29 

154 

153 

33 

32 

8 

9 

220 

222 

19 

18 

22 

22 

275 

277 . . 

.14 . 

'13 
J •.•• 

· ... ,36 ',> 
; i ,~ ; ' . " 

·44 ", 
,':; • " • ~ ..... ~~. I 
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Harquahala Proper~f Laboratory Testwork .' 
28 May,1982 - page 9 

Figure 6 presents the results of centrifuget~sts run on pulverized 
and minus 6 mesh material. There is a significant amount of noise ' 
in th~ fire assays, probably due to the presence of .coarse gold •.. 
Test results,however,indicate goodoveralt recoveries. ' . 

Figure 7 presents ' the results of the bottle roll tests run on 300 . 
. gram portion.s of minus 6 mesh material. Average gold recovery was 
$ood, averaging 84 ~e~cent for the threesamp~es. 

' , ' ~ 

The tailings from bucket leach tests on samples 2422 A - C have been 
submitted for fire assay. Figure 8 presents preliminary results of 
these tests. Due to the pos~ible presence of criarse gold, actual p~r-
centages of gold recovered will depend on results of tailings assay~. · 

KCA 
SAMPLE 
NUMBER 

2422 A 

2422 B 

2422 C 

A second 
drilling 
Appendix 

FIGURE 8. HARQUAHALA ~ERGROUND BULK CHIP SAMPLES 

PRELIMINARY BUCKET LEACH TEST RESULTS , 

TEST HEAD ASSAYS DAYS Au oz/ton 
NUMBER Au oz/ton LEACHING RECOVERED 

2423 .041/.082 56 .079 

2424 .046/.212 56 .028 

2425 .529/.634 56 .243 

set of underground bulk samp1es~ 2478 A - C, was taken by 
and blasting. A description of these samples is presented in 
A. 

Each sample was screened individually at 2-inches and the plus 2-inch 
material used for bucket flood leach tests. Two 20 Kg and one 5 Kg por­
tions were split out from the minus 2-inch fraction of each sample. 
One 20 Kg portion was set-up as a bucket leach test. The second 20 
Kg portion was screened into 6 size fractions. Each size fraction was , 
weighed, crushed to 100 percent minus 6 mesh if necessary, and two 300 
gram portions split out and pulverized. 

..... ' 

,: . ~. 
:" . . 

, '; 

'. .. ~ 

.:! ,~ . ; ~ ~ '.-. ~.~ ;. 

. , .... ~. 
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KCA 
SAMPLE NO. 

2422 A 

2422 B 

2422 C 

.. :I~ . 

. , ; .)'! 

. - - ......... .. . . 
. FIGURE 6. HARQUAHALA UNDERGROUND BULK CHIP SAMPLES 

CENTRIFUGE TUBE TESTS 

HEAD ASSAY 
(Au oz/ton) 

.041/.082 

.046/.212 

.529/.634 

~" '. 

KCA 
TEST NO • . 

2430A/2434A 

2430B/2434B 

2430G/2434G 
2430H/2434H 

2434 !-f 

2434 N 

2434 S 

2434 T 

2430C/2434C 

2430D/2434D 

24301/24341 

2430J/2434J 

2434 0 

2434 P 

2434 U 

2434 V 

2430E/2434E 
2430F/2434F 

2430K/2434K 

2430L/2434K . 

2434 Q 

. 2434 R 

. 2434 W 

"2434 X 

SIZE 

Pu1v 

Pu1v 

Pulv 

Pu1v 

- 6M 

- 6M 

6M 

- 6M 

Pu1v 

Pu1v 

Pu1v 

Pu1v 

- 6M 
6M . 

6M 

- 6M 

Pu1v 

Pu1v 

Pulv 

· Pulv 

:' - 6M 

,6M 

:: '-6M ' ' 

:';';"6M , " 

.~ - 1. ~ :',.1.' :::':::~;>.'.~ " pag~ '~,l?:.~ ~ , : _ ", ;:" l ,i' 

" 

.. TIME 
(hours) : 

1 

1 

24 

24 

1 

1 . 

24 

24 

1 

1 

24 

24 

,· 1 

' 1 

24 
24 . 

1 

1 

24 ' 

. . 24 

1 

1. ,.' " ':'. ' ,1" 

: . -, ~ . ,:. ' 

•• •• • 

·CYANIDE SOLUBLE 
(Au oz / ton)' . 

,\' 

.079/.080 

.087/.084 

.082/.085 
~084/.078 

.034 

• 033 

.113 

.108 

.116/.055 

. ~033/.045 

.206/.084 

.053/.056 

.028 

.025 
. '.040 

. .079 
. • 407/.316 

~389/.308 

" .516/.504 
. • 4691~546 ".,' 

:; \ 

.264 

> ;210 

'.,;" ;.302 
",, '.:i2S · 

I,' 

: '1 

. ~ -, :' :: '; : "':'''. '1 

...• 

',!: (.J 
~~~l 

:: .. ~( 

' I. ' 

' . .. ' ~ . i :" 

:~! ' i 
, .... :: 
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KCA 
SAMPLE NO. 

2422 A 

2422 B 

2422 C 

TEST 
NO. 

2535 A' 

2535 B 

2535 C 

1 Hour 

.085 

.020 

.172 

FIGURE 7. HARQUAHALA UNDERGROUND BULK CHIP SAMPLES 

BOTTLE ROLL TEST 

ON MINUS 6-MESH MATERIAL 

CYANIDE SOLUBLE Au oz/ton TAILINGS ASSAY 'CALCULATED HEADl PERCENT Au2 

4 Hour 6 Hour 24 Hour 48 Hour Au oz / ton Au oz / ton RECOVERED " 

.085 .085 .087 .091 .004/.006 .096 94.8 

.028 .030 .043 .048 .007/.024 ' .063 76.2 

.316 .320 .389 .411 , .091/.086 .499 ' 82.4 

1 - Calculated head equals average tailings assay plus cyanide soluble ' gold. , 

': 2 ,- Percent, recovery equals cyanide soluble gold divided by calculated' head times 100. 

-page 11 - : '-;. 
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KCA 
SAMPLE NO. 

2478 A 

2478 B 

.. 2478 C 

------ .. :- - -FIGURE 9. HARQUAHALA UNDERGROUND BULK SAMPLES 
Minus 2-Inch Fraction 

SIZE ANALYSIS/FIRE ASSAYS/CENTRIFUGE TESTS · 

WEIGHT 
SIZE PERCENT 

+ 2"1 21.69 

-2" + 1" 18.64 
-1" + 1/2" 13.26 
-1/2" + 3M 12.16 

-3M + 10M 17.59 
-10}! + 65M 12.54 
-65M 4.12 
+2,,1 38.13 

-2" + 1" 23.96 

-1" + 1/2" 13.24 

-1/2" + 3M 10.51 

-3H + 10M 8.49 

-10M + 65M 3.82 

-65M 1.85 
+ 2,,1 21.26 

-2" + 1" 26.36 
-1" + 1/2" 18.66 

-1/2" + 3M . 11.39 

-3N + 10M 12.03 
-10M + 6SM 6.97 · 

-65M 3.33 

2-
FIRE ASSAY 

Au oz/ton 

.008/.007 

.008/.007 

.006/.007 

.010/.010 

.028/.025 

.074/.092 

.016/.021 

.014/.025 

.056/.045 

.048/.046 

.208/.320 

1.000/1.223 

. • 014/ ~ 014 

.018/.019 

.030/.023 

.078/.035 

• 156/.169 

.620/.666 

CENTRIFUGE TESTS 
CYANIDE SOLUBLE Au oz/ton 

24 Hour3 
1 Hour3 . 

.007/.012 

.013/ .009 . 

·.013/ • 010 

.012/.014 

.031/.032 

.091/.096 

.023/.023 . 

.028/.021 

.076/ .. 053 

~052/.050 

.226/ • 224 . 

1.102/1.153 

.018/.015 

.015/.015 

.028/.025 

. 087/.042 ·' 

·.164/.169 . 

. 633/.~656 

.007/.005 

.009/.009 

.• 010/ .009 

.009/.011 

.028/.031 

.~088/. 096 

.025/.020 

.021/ • 020.· 

.071/.048 

.049/.042 

. ~ 234/ • 224 

1.117/1.168 

.013/.014 

.;015/.016 

.031/.024 

.083/.043 . 

. .• 163/.166 
. ~ 654/.'662 

I - All +2'1 material used for leach tests. No head assay . t~k~n due :to :large ·size :6f ·r6ck;; 2 Duplicate fire assays. . ;. p,. . "/ .. , .. ,, . 3 . Duplicate centrifuge tests. . . ~. ..:,' '.' .. : .. .. .. . .. :. " '~ \. ' . 
.. : : " - ,,~ ',' .,, ' . r", 
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KCA TEST 
SAMPLE NO. NO • . 

2478 A 2498 A 

2478 A 2498 B 

2478 B 2498 C 

. 2478 B 2498 D 

2478 C 2498 E 

2478 C 2498 F 

FIGURE 10. HARQUAHALA UNDERGROUND BULK SAMPLES 
MINUS 2-INCH SIZE FRAC~ION 

BOTTLE ROLL TESTS 
. ON MINUS 6-MESH MATERIAL 

CYANIDE SOLUBLE Au oz/ton TAILINGS ASSAYS 
1 Hour 

.019 

.018 

.062 

.059 

.045 

.052 

4 Hour 24 Hour Au oz/ton 

.020 .022 ~002/.004 

.020 .021 .012/.006 

.063 • 063 .010/.006 . 

.060 .060 .002/.005 

.045 .046 .002/.004 

.053 .054 .002/.002 

FIRE ASSAYS OF HEAD SAMPLES 
MINUS 2-INCH FRACTION 

SAMPLE NO·, 

2478 A 

2478 B 

2478 C 

. . 

Au oz/ton 

. • 026/.016 ' 

.069/.056 . 

.053/.056 

" " , 

. - page 13-
. '.,: 

CALCULATED HEAD 
Au oz/ton 

.025 

.030 

.071 

.063 

.049 

.056 

" ' ;', . 

";. ' . <~"'.\ ,; . .. 

. .... . '. ". . "",._.:. _ ;.US .•.. . I ' "", , <2~";:'" .... ,~ 

.' I 

t 

PERCENT 
Au RECOVERED 

88.00 

70.00 

88.73 . 

95.24 

93.88 

'96.43 

. j 

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

e": 

', ,"-:',' 

'r.::- .!,' 

"-
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FIGURE 11. }~RQUAHALA UNDERGROUND BULK SAMPLES . 

KCA 
SAMPLE NO. TEST NO. 

2478 A 2484 

2478 A 2485 

2478 A 2490 

Based on AA analysis of solution. 

PRELIMINARY BUCKET LEACH TEST RESULTS 

SIZE 

+2,,3 

+2,,3 

_21t 

HEAD ASSAY 
Au oz/ton 

.026/.016 

DAYS 
LEACHING 

13 

13 

16 

Based on fire assay of activated carbon. 

Au RECOVERED 
oz/ton 

.0021 

.0031 

.015 2 

1 
2 
3 All +2'1 material used for leach tests. No head assay taken due to large size ofr6ck. 

.. 
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Harquahala ' Property Laboratory Testwork 
28 May, 1982 ~ page 15 

.. ~ . _. .:-' . -. 

.' :'. - .~ . 

. ~. ( 

... :. ' .• - ' 

: ~ . ' 

The pulverized portions from ea-ch size' fraction' were fire assayed and . -..... . . ' '-
used for ,centrifuge tests. Figure 9 presents the results of these tests ~<':" ,:',,-:,: 
Fire assays show a concentration of gold in the s'mallersize fracti~ns ' "~ ,:~ .-, .. 
indicati~g the goldi~ contained on the 'fracture : surfaces. All size , ' - .' .~ ' 
frac~~ons ~ppeared to leach well. ,: 

The 5 Kg portion split from the minus 2-inch fr~ction was crushed to 
100 percent minus , 6 mesh ' and -four 500 gram portions ' split out. ," Two 
500 gram splits , were pulverized and submitted for fire _ assays. "- The ' 
remaining two 500 gram splits were used for cyanide bottle rolltests. _ 

Figure 10 presents the results of the bottle roll tests. Average gold 
recovery was 89 percent. 

Figure 11 presents preliminary results of the bucket leach tests on the 
plus 2-inch and minus 2-inch size fractions. All samples appear to 
be leaching well. No head assays are available for the plus 2-inch 
material. 

SUbIDittzed by, -" '- euL' v , . 2 . 
$L~~/;V~/ .. 7-C+:~ 
Michael W. Cassiday " 
KA~PES, CASSIDAY & ASSOCIATES 
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APPENDIX A 

HARQUAHALA PROPERTY, ARIZONA ' . 

SAMPLE DESCRIPTIONS AND 

"FIRE ASSAYS 

" ,~Jrml 
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KCA 
SAMPLE NO. 

2309 F 

2309 G 

. 2317 A 

'2317 B 

2325 A 

2325 B 

2325 C 

2325 D 

2360 .. 

; . , 
,I·i,· ,I,. " , 

,- - ---- --_. __ . - ._ .. . 

CCM 
SAMPLE NO. 

.- - .- - - .- .- .. .. .. ... .. ... . , .. < '::.: " .... , I 
. . . 

APPENDIX A. SAMPLE DESCRIPTIONS AND FiRE ASSAYS 

HARQUAHALA PROPERTY 

HEAD ASSAy(l) 
Au oz/ton 

.146/.239 

• 014/.013 

.340/---

.100/---

(2) 
. DESCRIPTION 

Grab sample lower .front corner of unleached test 
. heap . (less than ' 5 lbs of minus 1/2-inch rock) . 

Grab sample from backhoe cut . into leached test 
heap (less than 5 lbsof minus 1/2-inch rock). 

Under~round · grab s'ample from area indicated as high 
grade by R. Hall • . Red iron oxide stained quartzite 
(less than 5 lbs of 'minus 2-inch rock). 

. . . . 

Outcrop area exposed by dozer cut ~pproximately 
l/2-mile west of mine and test heap site • . 'Many 

.weathered pyrite casts .and some copper staining 
(less than 5 lbsof minus 2-inch rock). 

... '. . ~. ~ .. ~' .. ~.' .... ,' .. 

. ... .. ... 

. } 

TL-1, TL2-2,TL2-3, .016/.016 Samp1ecorisisted of8 bags ' of material taken from 
TL2-4, TL2-5. TL2-6, 
T12-7, TL2-8 

SP-H-IO 

SP-H- 9 

, ~'. , 

., , " ~ 

.~ , .. ',. 

';7 
\ ," 

• 044/.041 

.016/.003 

.248/.289 

. Oi4/~ 016 ::. : . 

.' the unleachedtes:t heap . by' .. T. Atkinson. All 8 . 
bags were combined :. and," treated as ' one sample. (Total 

. weight . ;. approximately 150 .1bs of minus 1/2-inch 
. rock mat~~i~I.) : '.~ . 

Dark":p~rpie/red ~:i'ron oxide g~s'sany (hard) rna terial ~ .. ' '., .. 
Mostly fines, 'with some 1 . 0 2-inch pieces '(approxi­
mately .26 lbs}. ' :., . 

Purple' and white gossany quartzite (approximately 
33 lbs~) 

Rust~-red ~o~sanY '- iron ~xide stain~d quartz~te 
(appro~imately 16 ·ibs.) :. 

", ", .~ 

. ~~ 

"un1eached 'testheapsahtple \iakeh ':by tD. Kappes, 
. .(approximate1y . 50' :1b5' 'minus · 1/2~inch .materia1) • 

:, ;. '" I , " 

' . . ; . 

"I ,J' 

" .; 

~.: .. ,,~ : '.'- 'p'~ge . : 1~, .. ;.;:,. .: ) ", 

,',oJ 

I' ·,. 

". 
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KCA 

SAMPLE NO. 

2378 A 

2378 B 

2378 C 

2378 D 

2378 E 

, , 2378 F 

2378 G 

- - -
CCM 

SAMPLE NO. 

••• - ~ ..•. '~ . . ,". : • ..•• .• : • .. ~: 
. . .... ".' , ··>:!I 

APPENDIX A. SAMPLE DESCRIPTIONS AND FIRE ASSAYS 

HARQUAHALA 'PROPERTY 

HEAD ASSAY (1) 
Au oz/ton 

.063/.014 

• 020/.010 

• 054/.050 

.059/.046 

.009/.004 . 

• 007/.004 

' -

. - pa'ge 1.8 

(2) 

DESCRIPTION 

Hand selec~ed large mine dump rocks (plus 2-inch 
minus 8-inch material). Both quartzite and granitic 
with some pieces having weathered pyrite casts and/or 
copper/iron oxide staining. (Approximately 150 pounds) 

Dump ' sample' area "1" .from end of dozer cut. ,Tes t 
heap sample site. Predominantly granitic type rock 
with some talc. ' . Brown . to pink in color. (Approxi­
mately 50 pounds . of fine to minus 4-inch rock~) 

Dump sample ' area "1" ' from upper .end of dozer cut • 
Test heap ' sample site • .. Predominantly grey-green 
granitic type rock, some with oxidized pyrite cast. ' . 

. ·(Approxima tely 50 pounds of fine to minus 4-inch rock;) ' 

Dump sample area "I" from backhoe cut on toe of ·dump • 
, Mixed quartzite 'and ' granitic rock, grey-green to pink 

in 'color .. . (Approximately 50 pounds .. of fine to minus 
4-inch . rock.) . " 

Dump :samplearea "2" taken ;from old~ backhoe cuts into 
dump. Predominantly quartzite with little granitic 
type ; rock~ .' Pink to . brown ' in :color, with oxidized 
pyrite ' casts in some of the quartzite. (Approximately , 
50 . pounds . fine to minus 4-inchrock.) , 

. , 

,Dump sample area '''3'' taken from old .backhoe · cuts into .' 
dump. ' Predominantly quartzite, 'pink to brown in color. . , 

' (Approximat~ly50 'poundsoffin~s to minu~ 4~inch r6ck.) 

Dump sample . area "4'" taken from .: old : backhoe cuts into . 
dump. Predominantly quartzite with minor talc~ Copper 

,stain, no ,pyrite·, casts. i. :'Pink ~' to -whitewith ·'grey-green 
-·" talc. (Approximately50 :poutids :,of .fines to minus 4-
. 'inch 'rock.) . ' . . r "" ,' 

. . ' ,'," .. ,:: ' 

",' 
" ,"" 

'" 

.i~~ 

I 
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KCA 
SAMPLE .NO. 

2380 A 

2380 B 

2380 C 

2380 D 

2380 E 

2380 F 

' 2380 G 

2380 H 

-- · ·· ·:·f; .' .: ,:.'.: I :t~ 
, " ";. ', ',.~ 

- - -- - - - .- ..... • •• •• •• 

ceM 
SAMPLE NO. 

. 200002 

r 200021 

200057 

APPENDIX A. SAMPLE DESCRIPTIONS AND rfRE '~ASSAYS 

HARQUARALA PROPERTY 

HEAD ASSAY (1) 
Au oz/ton 

.008/---

• 883/---

.007/---

(2) 

DESCRIPTION 

Underground chip sample at the site of "CCM" sample point 
200002. Grey-green granitic ,rock with some talc. 
(Less ' than 5 pounds of minus2-inch rock.} 

Underground chip ' sample taken at the' site of "CCM" 
sample point 20002l.Highly altered granitic rock, 
pink to purple~grey with ·totally oxidized pyrite 
casts • . (Less .than 5 pounds of minus 2-inch rock.) 

Underground : chip sample taken at' the site · of "CCM" 
sample point 200057. . . .Quartzite, ~ tan to grey in 

.c6lor. ' (Less ; than 5 pounds of mirius 2~inch rock.) 

200~l7/200013 .017/--- ·Underground chip sample taken at the . site ' of "CCM" 
sample points 200017 & 200013. . Same description as 

. 2380 B. (Less than 5 pounds of minus 2-inch rock.) 

. 200355 .011/---

200052 .190/--- . 

200021 1.493/---

... 
. . :;',, ~ page , 19 

Underground chip sample taken at the site of "ceM" 
sample point 200355. Granitic, slightly altered ' 
rock with oxidized pyrite casts.(Less ~ than 5 
pounds .of mirius 2-inch rock.) 

.Underground . chip sample taken at the .site of "ceM" 
sample point 200052. . Quartzite ·with veinlets of 
massive quartz • . Fra~ture surfaces stained with 
brown to purple iron oxide. " (Less than 5 pounds 
of minus 2-inch rock.) 

Grab sample . of ash/carbon waste pile in ,area "2" 
<?f mine dump. (Less than 2 pounds ~) . . 

Underground chip sample 'of . orieJoot . wide vein through 
lower- part . of.~'CtM':' · sample' polnt : 200021. " Highly 

. altered . gran:Ltit' r~ck · withptirp1e · to : 'browni'ron oxide 
stairiing. · ,: (Less ., than: 5 pounds of 'minus l~inch rock.) 

. '.. ',' :' . "I' :;' 
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KCA 
SAMPLE NO. 

2380 I 

2380 J 

2380 K 

. 2381 A 

2381 B 

2422 A 

- - - - - - -.- - - • .. •.• ' .• 
APPENDIX A.SAMPLE DESCRIPTIONS AND FIRE ASSAYS 

HARQUAHALAPROPERTY 

CCM . 
SAMPLE NO. 

200227 · 

200119/200120 

290289/200290 

200119/200120 

HC-82-20A,B,C, D 

HEAD ASSAY (1) 
Au oz/ton 

.061/---

.005/---

.060/---

.009/ 

.031/---

.041/.082 

(2) 

DESCRIPTION ' 

. Chip sample from edge of work shaft. Altered 
granitic rock with oxidized pyrite casts. Purple­
brown to grey-green in color. , (Less than 5 pounds 
of minus 2-inch rock.) 

Underground chip sample' taken at the site of "CCM" 
sample · point 2002 21. Grey-green' granitic rock 
with very little iron oxide. (Less than 5 pounds 
'of minus 2-inch rock.) 

Underground chip , 'sample taken from 6-inch wide red 
vein running through "CCM" ,sample points 200119 . 
and 200120. ' . Red to brown' a1tered granitic rock. 
:(Less 'than 5, pounds of mitltis ' 2..;.inch rc;;ck~) . 

Underground chip ,sample taken at the site of "CCM" 
sample point 200289/200290.- . Predominantly grey­
green granitic rock with very little iron oxide 
staining. (Less than 5 pounds of minus 2-inch 'rock.) 

Und'erground ' chip sample taken at . the site 'of IlCCM" 
" sample points 200119 and 200120, but :does not 

include red vein sampled by KCA ,'sample 2380 K. 
Grey-green granitic rock with some purple-brown 
iron oxide stains. (Less . than 5 pounds of minus 
2-inch rock,) 

. , 

Underground bulk ' chip$ample · ... taken 'by'::'R.Ha11 for 
metallurgical ' testing. " .Fine . grained, light green 
rock . in contact · with quartzite ~ .. : .. ,: Quartzite, grey 
to . black in ,color; '· some . brown iron oxide staining. 

, (Approximately 113 'pounds -: of minus: '3-:inch rock~) . 
" J • ~ " 

page 20 '.~ " '!. 
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APPENDIX A.SAMPLE DESCRIPTIONS AND , FIRE ASSAYS 

HARQUAHALA PROPERTY 

• ...• · ··· ·~;:::;]I 

KCA 
SAMPLE NO. 

2422 B 

2422 C 

2478 A 

2478 B 

2478 C . 

CCM 
SAMPLE NO. 

HC-82-2l A,B,C 

HC-82-22A,B,C;D 

Drum fll 

Drum 112 

Drum 113 

HEAD ASSAY (1) 
Au oz/ton 

.046/.212 

.529/.634 

(3) 
.026/.016 

.069/.056(3) 

.053/.056(3) 

(2) 
DESCRIPTION 

Underground ' bulk chip :sample taken by R. Hall for 
metallurgical testing. ·.· Mixed dark quartzite and 
granite. Some oxidized pyrite casts. (Approxi­
mately 107 pounds of minus 3-inch rock.) 

Underground ·· bulk "chip . sample taken by R. Hall for metallurgical testing. . Dark grey-green altered 
granitic rock with oxidized pyrite casts. (Approxi-. mate1y 84 pounds. of minus3-inch . rock.) 

Underground drilled and blasted large rock bulk 
. sample. Fine grained . green "talc" in contact with 
pink quartzite with quartz flooding. Blue copper 
stains and browniron .oxide. , Highly altered rock 

,which show signs of .fault 'movemen't~ (Approximately 
. 306 ' pounds of minus '4-inch . rock.) 

I' 

Underground drilled and .blasted large rock bulk 
sample • . : Quartzite with small qua'rtz veins; fractures coated ··with ' red';"'browu ." iron oxides. . (Approximately 
29l .pounds of minus .5-inchrock.) 

Underground . drilled and blasted large rock bulk 
sample. Quartzite with fine .. dark grey banding; 
large fractures' coated with brown earthy iron oxides. (Approximately 294 pounds of minus 4-inch rock.) 

(1) Head assays given are fire assays unless indicated otherwise. 
(2) ·Reference description only; not geologically or mineralogically co.~plete. 
(3) "Head assay of minus 2-inch fraction. 

'page 21 - . 

'. ~" 

. ,/ " ,:,~,, -, Ii:·:', ... . ,.: 
, ' i. 

.. , ,":,' 

I: ' 

. . ' , 

" .,.~.: 

. . / ' ~; 
1.';.' 

i 
~. 



BlliIiiIi-.------··'-'· . 

II' 
II 
II 

II 
II 

" . 

,~----------.-.. ........ -. '-----.;,"- . 

.---... . . 

t 

APPENDIX B 

HARQUAHALA PROPERTY, ARIZONA 

LABORATORY TEST PROCEDURES 
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APPENDIX B 

LABORATORY TEST PROCEDURES 

This appendix presents a description of the laboratory procedures .used. 

CYANIDE CENTRIFUGE TESTS 

The following procedure was used for all cyanide centrifuge tests: 

1. Weigh out 10 grams of pulverized (or minus 6 mesh) material 
and place in a centrifuge tube with 25 mls of 5 gpl NaCN. 

2. Place on wrist-action shaker for specified time. 

3. Centrifuge solution and filter with glass wool. Discard 
tails. 

4. Check final solution for pH, Au, Ag and Cu. If pH < 9.0 
re-run test and add 0.1 grams Ca(OH)2. 

CYANIDE BOTTLE ROLL TESTS 

The following procedure was used for all cyanide bottle roll tests: 

1. Weight out specified amount of material and place in appropriate 
size polybottle with 1-1/2 times (by weight) distilled water 
(i.e., 300 grams ore plus 450 mls distilled water). 

2. Check pH and adjust to 10.0 if necessary with Ca(OH)2. 

3. Add appropriate amount of NaCN needed to give a solution con­
taining 5 gpl NaCN~ 
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4. Place on rolls and check solution at times specifie~for pH, 
NaCN, Au, Ag and Cu. 

5. Filter tailings, dry in oven and submit for fire ass~y • . 

BUCKET LEACH TESTS 

A diagram of the apparatus used for the bucket leach tests is shown 
below. The apparatus used for the flood leach test~ is ~he same e~cept 
there are no capillary drip tubes in the leach tank and an additional 
clamp is located on the outlet of the leach tank. 

Head 
Tank 

Porous Screen Base 

Lime and cyanide additions made here 

(flow regulator) 

Carbon Bottle 
50 grams 
activated carbon 

Header of tygon,tubing with 
glass capillary tubes 

Sample Tank II-inches diameter 
13-inches high 

Floor 
Tank 
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LEACH PROCEDURE 

,..~ •. :. 

' " 

~ ,. . , '" 

In the apparatus shown on the previous page, the center or leach tan~" ,:- ; " 
is filled with the rock to be . 1~ached. -.,: ' -.. ,: .... : .. ~: ~'~_, ~- : .. 

,': ' .. ' , : 

" ' 

, Alkaline cyanide solution is ' continuously distributed onto the ore from " " .;-
a head tank, through a set of glass capillary drip tubes. 'Flowrat'eof 
solution dripping onto the ore is controlled using a pinch clamp, to , 

. '/ . approximately 12,000 ml per 24 hours, or .0031 gpm per square foot of 
top surface area. ,'.! ~. - ' • . 

" ,' , 

Solution$ exiting the leach tank flow continuously through a bottle of , ' 
activated carbon, and then into the floor tank. ' The 12,000 mls of active ­
solution in the system 'are recycled to the head tank every 48 to 7~ h~urs" .. :: :,', 
to give an average flowrate ' of .-0012 gpm per square foot of top surface ' , 
area. 

In the flood leach tests, the leach tank is filled with alkaline cyanide 
solution from the head tank so that all rocks are completely submerged in 
solution. After 24 hours, the solution is allowed to drain slowly through 
a bottle of activated carbon and into the floor tank. ' Active solution 
is cycled back to the leach tank every 48 hours. 

• . 'r 

Floor tank solutions are checked every other cycle for cyanide and lime, ".::: 
and reagents added as necessary to maintain solutions at "target" levels. ,' :' ,' : 

Tanks are kept covered at all times to minimize evaporation and cyanide 
loss. 

, The charge of activated carbon 1s removed several times during the tests 
and assayed to determine the amount of gold and silver leached from the 
are. 

After completion of the test, the tailings are dried, weighed, and fire­
assayed. 



EXCERPTS FROM REPORT 

MADE BY 

L.W. GETCHELL. M.E. 

Founder and Regent, Nevada Universtity, A.D. 1888. 

Supt. and Manager, Manhattan Mines at Austin, Nv 
from 1876-1890 

and 
Bernards Bay Mining and Milling company, at Bernards Bay, 

Alaska, from 1893 to 1895 

Consulting Engineer, 
Alaska and Nova Scotia tp Mexico, from 1865 to 1912. 

THE BONANZA AND GOLDEN EAGLE GROUPS OF MINES. MINES COMPRISING THESE GROUP 

The names of the Mines and mining locations. which form these 
groups are as follows: 

BONANZA GROUP 

"GOLD HILL" 
"GOLD STAR" 
"GOLD MOUNTAIN" 
"NARROW GAUGE" (placer) 
"GRAND VINN" 

"BONANZA MILLSITE AND WATER RIGHT" 

Above are patented, the following unpatented; 

"TRAMWAY" 
"NORTH POLE" 
"EMMA" (leasehold interest for 99 years) 

DISTANCE FROM RAILROAD 

GOLDEN EAGLE GROUP 

"GOLDEN ARK 
"GOLDEN EAGLE" 
"GOLDEN BELT" 
"GOLDEN SCHMIT" 

"YUMA" 
"WARRIOR" 
"IRONWOOD" 

The nearest railroad stations to the mines are Salome, a distance of 
6 1/2 miles, and Wenden, a distance of 10 miles. 
Both stations are on the Arizona and California Railroad, a branch of 
the Atchinson, Topeka and Santa Fe Railroad running from wickenburg, on 
Santa Fe Presctott and Phoenix Railroad to Cadiz, California, on the main 
~of the Santa Fe. 

Good wagon roads connect railroads with the mines 

AREA 

the superficial area covered by the various mines in these grounds 



groups aggrefates 290 acres of mineral ground. 

GEOLOGY OF THE DISTRICT 

The geological features of this District are good, and very favorabl 
to the deposition of large bodies of gold ore, 

the Mineral Zone or Belt within which these mines are situated 
extends in norhteasternly and southwesternly direction on the south from 
the Plomas Mountains, to and through the Haraqua Hala Range of Mountains 
on the north. This entire belt is marked on the surface by heavy 
mineralization. 

In this District, Quartzites, Porphyrys, and Shales predominate, 
while lime and granitealso appear at various points in the vicinity of 
these mines. 

OUTCROP 

The outcrop of these mines is exceedingly strong, and well defined, 
and the vein matter can be traced from 200 feet to 1,500 feet on each 
claim, while the pay chutess can be traced in the surface in each 
individual claim for from 25 feet to 1,000 feet in length. 

COUNTRY ROCK 

The country rock in general throughout the District consists of 
Granite, Porphyry, Lime, Diabase, Quartzite, Shale, and Slate. 

VEINS 

The veins in this district, which carry the precious metals, gener­
ally run from the northeast to soutwest in parrallel groups to the course 
pf the mountain ranges of this section, the formation of which of which 
are coexsistent with the fractures originated thereon. 

In their filling quartz predominates, but Lime is frequently 
encountered, and fragments if the rock are charged with Silica. The 
hardness of this filling depends upon the compactness and predomination 
of Silica, and is quite variable to the district. 

The enclosing walls are Quartzite and Shale; the Quartzite being the 
east and the Shale the west wall. 

Distance between the walls varies from 100 to 200 feet. Notwith­
standing this fact, but very little timbering is necessary, even in the 
wideett openings in the mines, some of which are 60 feet in width, except 
at , 'a very few poi nts , and then on 1 y to ali mmi tes extent. 

The extreme ruggedness of the mountain side, the strong pitch of 
several of the veins, and the elevation of the outcroppings, greatly 
facilitates the exploitation of many of these veins, in an expensive 
manner. 



CHARACTER OF VEINS 

The veins in this District are both contact and Fissure, and with­
out a single exception, are strong, massive and well-defined. 

WIDTH OF THE VEINS 

The width of the veins in these mines, on the surface, along their 
entire course where exposed, shows the narrowesr vein to be 6 feet and 
the widest to be 70 feet. 

The narrowest width of the oay ore, where opened up, is 2 feet, 
and the widest is 60 feet. 

GANGUE 

The Gange in general throughout these mines is a soft, yellowish 
white clay, and talc intermixed, stained with small particles of red 
and black oxide of ir6n and containin~ Porphyry, and varies in width 
from three inches to 10 feet. 

This gangue at times carries suffici~nt values to pay in the mill, 
the values ranging from $3 to $4 per ton and even higher at times. 

ORES 

GRADE OF ORE 

The Jalues in the ire bodies ibn these mines vary from $3.75 to 
$75 per ton. While numerous bodies of very high grade ore have been 
encountered at various times in these properties, no account of the 
their value is obtainable, as they were milles with ordinary ores, 

The general average value of the ores, therefore, as determined 
by all the data and records obtainable, show $25 per ton. 

WIDTH OF DEVELOPED ORE SHAFTS 

The ore chutes known to exist within the boundaries of these mines 
vary in width from 2 feet to 18 feet on the surface and from 2 feet to 
60 at the depth of the lower workings. 

In all cases where work has been prosecutes upon these properties, 
as depth is attained, the ore bodies have not only become wider, but 
carry great values, and their continuttity is fully demonstrated. 

CHARACTER OF ORES 

The general character of the gold and silver bearing ores, encounter 
tered in these mines, is freemilling. 

The ores, with a few e xcepti6ns, are sift, red oxide of iron, ~nter 
mixed with quartz. 



The ore bodies have neem largely developed, in fact, the work done 
when all the circumstances are considered is phenominal, and made more 
profitable within the past -few years by the fact that the old style of 
prospecting and developing these enormous bodies of ores have given way 
to more intelligent and scientific methods, aided by a far better under­
standing if the formations in which the pay ore is found. 

WATER SUPPLY 

Ample water suplu foe both mill and camp is obtained from Granite 
Creek near the town of Harrisburg, distant a direct line, 5 miles. 

The pumping plant built upon the Bonanza MIllsite and the Water 
right is dry on the surface, but has a strong underground stream that is 
pract i call y i nexhausttb 1 e. It i stapped by :a well 26 feet deep. It is 
equipped with a powerful Dow Pump, with a capacity of 250,000 gallons 
per day of 24 hours and Pi,pe Line to mi nes and mi 11. 

TIMBER 

There is no natural timber upon these properties, but owin g ti the 
nature of the ground, very little timbering is required, as, with the 
exception of placing where necessary an occasional stull in the various 
portions of the workings, the ground stands well. 

TITLES 

The title to a portion of the mining properties comprlslng these 
Groups is vested in the Yuma-Warrior Mining Company by the deeds 
of record, and balance if the :properties are conveyed by this company 
by deeds which are deposited in escrow subject to compliance with 
conditions of escrow contracts. 

THE BONANZA MINES 

These mines, which include the "Gold Mountain", "Gold Hill" and 
"Gold Star" have never been opened below 290 feet on dip of the vein of 
237 vertically from the surface; the workings above this level, however, 
have been quite extensive. 

The vein, which in width is from 20 to 70 feet, was originally 
opened and worked through an incline shaft sunk on the vein and levels 
run from same. ' 

The nature, immensity and value of these demonstrated ore bodies 
are fairly indicative of the manner of the ore occurances and the deposit­
tion in the property, and there is every reason to believe that further 
development will open new bodies of ore similar in size and value. 

Tjhis "Bonanza" os a most remarkable property in many respects, 
when viewed with knowledge of its great production, under mist impracti­
cable, expensive, and inefficient management, and the evidence of the 
immensity of the ore deposition apparment ori either side, together with 
the fact that with all this great production of high-grade ore it has, in 
miner's parlance, "hardly been scratched", its deepest workings being, 
as said, only 237 feet vertically from surface. Also, the further fact 
that there is every reason to believe that development along proper lines 
will r:esult in the opening if larger and richer ore bodies than were 



encountered and taken out in the days when it became famous as the "Great 
Bonanza Mine". 

GOLDEN EAGLE MINES 

These mines, which include the "Golden Eagle", "Golden Ark", and 
"Golden Belt", are fairly well openes, with quite extensive workings, 
to a depth of 400 feet frim the surface. , It is opened both by main 
Shaft on the vein from the surface to the 400 foot level, and a 
crosscut of adit tunnel~ which is run easterly from a point on the 
surface between the blacksmith shop and the Engine Room. this adit, 
at a di stance of ,\147 feet from the porta 1, cuts the footwa 11 of the 
vein at a depth of 120 feet fromthe surface, and then continues across . 
the vein 100 feet to the hanging wall and into the country rock 18 
feet or a total distance of 265 feet from tts poratal. On this first, 
or tunnel, level drifts have been run norht and south on the vein, the 
South Drift connecting with the Main Shaft and ext~nding so~th for a 
distance of 400 feet from crosscut or adit. This drift was all in ore, 
which was stopped, except about 75 feet of the last 100 feet ~ nwhi~b h 
carried lesser values, although tje face of this drift is again in pay 
ore. There are on this level, various large and extensive satopes connect 
ed by crosscuts from the drift, shOWing that within the vein, which is 
100 feet in width, occur various chutes or bodies of ore, in width from 2 
feet to 32 feet. 

The next, or intermediate level has been opened to the south and 
connected with the first level through stope. A crosscut is run from 
from this level west, which opens int6 two bid chambers or stopes from 
which an emmense tonnage of ore has been mined. South of this big stope 
and a short distance from its end, a winze is sunk to a depth of 15 feet 
in pay ore. 

On the second level drifts are run, north and south, in the ore 
and considerable stoping has been done. 

On the third level drifts have been run north and south f~om the 
Main Shaft and the south drift cuts into an oe b6dy in which there is a 
winze, in width about 10 feet, in depth 26 feet and neither wall, nor ore 
of this ore body has yet been reached, so that its width and extent are 
still to be determined, though it has the ear-marks of being the 
beginning of another large boby or rich ore. 

On the fourth level, the drift is run south about 300 feet, being . I 

the same ore body as the upper levels, though here no considerable stoping 
has been done. There is no drift north on this level, but the existence 
of ore to the Matm Shaft is shown by the presence of pre for the entire 
length of the third level. On this lecel is a croocut driven east throuth 
the hanging wall a distance of 40 feet, wher it cuts a vein of sulphide 
ore, 37 feet in width. This is the only crosscuttin of any extent to the 
east or hanging walll side of the Golden Eagle vein or lode, but it has 
determined the exsistence of a large and independent vein, which ' 
unquestionably extends to of very near the surface, and it can be opened 



and worked both from the present levels, and from future deeper levels. 
In addition to the considerable tonnage of ore remaining on these 

upper workings, the extending of the third and fourth levels south and the 
driving of the fourth level north and connecting of same through winzes 
and raises, will open a large tonnage of high grade ore. 

There will also be made available an immense tonnage of ore through 
the opening up of this sulphide or independent vein, encountered by the 
crosscut from fourth level, as above mentioned. 

This Golden Eagle vein or lode, by reason of its size and general 
character r is eVidently one which will go to great depth, and, therefore, 
while the workings upon it would be extensive on a vein of lode pf ordinar 
size, the present workings have openes but a comparatively small portion 
of it. That is, these workings are relatively small and meagre when 
compared to ub connection with the vast and extensove ore bodies, and as 
all this ore has a general dip tp the ~outh, hte workings have been 
chiefly in that direction, from the point where the vein was first en­
countered. This leaves practically all the ground to the north of the 
shaft and adit, virgin ground, to be openedby the extendind north of the 
several lower levels. These levels will unquestionably open equally 
large ore bodies, the exsistence of which are shown on the surface in the 
various shallow workings along the prominent and extensive outcrop. It 
was evidently ftom these shallow workings that considerable ore was 
taken by the original locators and the values extracted by the old Me 
Mexican arrastra process, and this necessarily had to be rich ,ore in order 
to be worked profitablyvin this manner. In fact, the surface openings 
on this chute to the north give every indication that when developed by 
these north levels the ore will prove to be of greater value than that in 
the chute already opened. Then, the sinking of the shaft and driving 
levels both to the south, in the present ore chutes, and to the north in 
the chute just mentioned, will certainly prove this Golden Eagle to be 
a mine of great magnitude and permanency. 

TOTAL PRODUCTION 

The foregoing abstrct from exsisting records (see pages 23, 24, & 
25 of Report) shows that during these later years of operation there was 
mined and milled, -59,875.54 tons, giving total bullion return of, ------­
---$593, 291.54 to which, while no records are obtainable, are stated to 
have been - - $3,500,000.00 
This gives a total production to date of - $4,093,291.54 

This production in the later years, so far as shown by the incomplet 
records, is quite remarkable, notwithstanding that the vast tonnage that 
was mined and milled in the earlier years, considerable of which is 
known to have been ore of extraordinary high value. However, the average 
mill recovery as shown, viz: $9.90 per ton, with the tailings still 
showing valuesof $10.00 to $20.00 per ton, clearly indicates both the 
high values of the ore contained in thore and the indifferent and in­
efficient methods of mining that prevailed during that period. It is 
futher evident that the estimated average values of the ore at $25.00 per 
ton is conservative. 

It will, therefore, be readily seen that upon the introduction of 
modern metallurgical pracatice, the percentage of recovery can be increase 
from 40-50 percent as formerly, to 95-98 percent, practicallly doubling 
the returns from the same character of ore. 



--PROPOSED DEVEVLOPMENT AND PRODUCTION --

Th proper exploration and development of these mines should include 
the sinking of present working shaft on Bonanza Mine a further 200 feet 
before crosscutting, easterly, to intercept vein on its dip, tthus insur­
ing crosscut below the broken or fractured portion of vein. 

This accomplished, the shaft can then be advanced to further depth 
and crosscuts and levels run ori vein, which will undoubtably develop 
an immense tonnage of mill ore and probably a number of large lenses of 
rich of "bonanza" ore, such as were encountered in the upper workings. 

In addition to the above, the "cave", should be opened, making 
immediately available the considerable tonnage of of mill ore practically 
alreday mined thewrein, ready for milling, and, also the further extending 
of the workings in the iron ore body already exposed in what is termed the 
"Iron Stope". 

In the "Golden Eagle" Mine, the third and fourth levels should be 
extended north and south and connections made between same, also crosscuts 
run east on first, second, and third levels, to open up sulphide or in­
dependent vein. Then, the shaft should be advanced to further depth and 
the veins opened by drifts and crosscuts. 

The prosecution of this work for a period of six to eight months 
would unquestionably make available a tonnage of mill ore sufficient to 
supply the mill, which has a capacity of 120 tons per day of 24 hours, 
for an equal period, during 'which time further tonnage could be opened, 
thereby insuring a continuoius supply for the mill. 

This would give an estimated daily production as follows:­
RETURNS 
Recovery from 120 tons of ore, of average value, $15.00 per ton, 

on basis 95% extraction, would be as follows: 
In bullion - 75% or 11.25 per ton - - - - - - $1,350.00 
In concentrates, 20% or 6 tons at $60 ton 360.00 

COSTS 

Mining 120 tons of ore at $2.00 per ton, 
Milling 120 tons of ore at $1.00 per ton, 
Hauling concentrates, 6 tons at $3.00 per ton 
Smelter treatment and freight charges on 6 

tons concentrates at $10.00 per ton, 
Charge against all ore for future development 

of $1.00 per ton 

Profit per day of 24 hours, 
Profit per month of 30 days, 
Profit per year of 300 days, 

$1,710.00 

$240.00 
120.00 
18.00 

60.00 

120.00 
$558.00 

$1,152.00 
$34,560.00 

$345,600.00 

The above figures of mining, milling, and smelter costs are most 
conservative, and do mot in any case give the mines any advantage, but 
rather the reverse. 

GENERAL EQUIPTMENT 
The equiptment is full and complete, consisting of; 
40-Stamp Mill, Air Compressor, and Air Drills. Steam hoists at 



both Bonanza Minw and Golden Eagle Mine, with Aerial Cable Tramway from 
Golden Eagle Shaft to Mill. Blacksmith Shops, Assay Office, Camp, Office, 
and Store Buildings. Storage Oil Tanks at Railroad and at Mines and Mill. 
In fact, all machinery and tools necessary for mining and milling purposes 

For detailed description, see pages 35 -44 inclusive of report. 

RECOMMENDATIONS AND CONCLUSIONS: 
The Bonanza Mine, with a record of having produced Four MIllion 

dollars $4,000,000.00 - with a depth of only a little over 200 feet, to 
my mind, has not as yet been scratched: a break was encountered at this 
depth and operations ceased, without any effort being made to go through 
this break, or fracture. I am confident by sinking, and then crosscutting 
the vein will be a big producer. From all indications, the Mine was 
badly managed to the extent of taking otit and mi11i~~ the ore as fast as 
it was found and without doing any exploration work. 

I would recommend that the first work in the Golden Eagle Mine 
should be a connection from the ra;set-on the ' ;40(!l.foot ~Je,vel :· to th(!\;winze 
fro~ - the 300 foot level i~ south drift, which would be in pay ore from 
the start; also, a crosscut should be run from the 300 foot level into the 
hanging wall to cut the sulphide vein which has been encountered in cross­
cut from the 400 foot level and is pay ore at that point. It is reasonabl 
to suppose that this vein goes theough to the surface and would, therefore 
produce an immense tonnage. 

The main drift on the 400 foot level should also be extended south 
to cut~he ore chute known to exist but which has not as yet been reached 
on this level, and also a drift run to the north. 

This mine is opened in good shape and practically every foot of 
development on the above-named 1ev1es would be in ore. Not a pound of ore 
has been extracted from the north side of the shaft below the 300 foot 
level in which ground ore bodies are known to exist. The main chute in 
this mine is over 350 feet long, running from 2 to 32 feet in width: 
therefore, I look for oit to go to great dedpth. 

With the present Mill, Tramway, Hois ts, and equipment, - all being 
in first-class order and the showing in the mines, I have every reas6n to 
believe that this property will, with very intelligent management and 
systematic exploration, become a very large and profitable producer. 

Iwould recommend installing concentrators -to save the wolframite, 
which has heretofore been lost, therby adding a valuable product to the 
output. A cyanide plant should also be constructed, thus gettin all the 
values out of the ore before turing the tailings loose. 

Furthermore, considering the comparatively small expenditure necess­
ary, this is by far THE BEST PROPOSITION I have seen in a number of years. 

Respectfully yours, 

L.W. Getchell, E.M. 
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