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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: NELLIE 

ALTERNATE NAMES: 
VICTORIA GOLD MINE GROUP 
ARATABA SHAFT 
VICTORIA GOLD MINES 
ARATABA GROUP 

MOHAVE COUNTY MILS NUMBER: 5B 

LOCATION: TOWNSHIP 18 N RANGE 20 W SECTION 9 QUARTER NE 
LATITUDE: N 34DEG 57MIN 56SEC LONGITUDE: W 114DEG 24MIN 16SEC 
TOPO MAP NAME: BOUNDARY CONE - 7.5 MIN 

CURRENT STATUS: DEVEL DEPOSIT 

COMMODITY: 
GOLD LODE 
SILVER 

BIBLIOGRAPHY: 
USGS BOUNDARY CONE QUAD 
ADMMR HOUSEHOLDER MAP 
ADMMR MOHAVE CARD FILE 
ADMMR NELLIE FILE 
WEED. W.H .. THE MINES HANDBOOK VOL. XVI, 1925 
P.393 

AZ. MNG. JRNL. VOL. II. NO. 11.4-19. P. 27 
ADDITIONAL WORKINGS SEC. 10. NE 
AZ. MINING JOURNAL. 6-19. P. 81 
BOLIN. G.H .. 5TH ANNUAL REPORT OF AZ. STATE 
MINE INSPECTOR, P. 12,20 & 30 
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Arizona Department of Mines and Mineral Resources 

INFORMATION FROM MINE CARDS IN MUSEUM 

ARIZONA 

Mohave County 

Nellie Mine 
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VICTORIA GOLD MINES MOHAVE COUNTY 

See! Arizona IVfining Journal June 1919 p '. 81 
(Nellie Mine) 

March, 1919, p. 33 

B~Je:r'llO'.' to D,ubllolttQA' 

The tollo.lng li.t ot publio.tion. Ind .o~roe8 of information 16 t~ere lncluded tor the 1nformat1on or tho.e .ho Oby be interested. 
C.eology ot the O.t.eaD Cold D1et.riot t F .1 .• Ran'Otl •• U. ~. Geolog-10,1 ~ur~e1 Rulletln 743. 1923. 

Mineral Cepo.1ta ot tt~ Cerb.t Range, Black Mountains, and Grand Wush Clift,}. li&oha"e County, Ariz.ona, u. S. Geological Survey . Bulletin ~9-{, 1909. 1. c. Sohrtlder. ' 

T1;., Cll~~te of "r1z.ona: H. V. s.n1th: Bulletin 1)0, Univ8rnlt.y of Arizona, Agri. txp. ~tatlon. 1)30 

Tha data ot geoohamlatry: 1. w. Clerke: ~u11.t1n 770, u. s. 0.01. Sur. 1924. 

~ucceB81ve Bl.r.ding Arou.r.d Rec!! rragment.6 In Vein,: J. E. SJ-urr: EOOD. Geology. ~ol. 21, pp. 519-537 , 1926. 
iltning }Jathods and R~cord5 at too Un1 tad lI;aetern :.f1ne: Roy 'N. Woore: Trln •• A.I.M.!. yolo 76, p.56, 1928. 
The Enrlotulent Of. Ore Depolita: W. H. Emmons: U. S. 0.01. Sur~. Uull. 625, pp. )05-349, 1917. 

Tho auperticial ulto!"etion of ore depolita: R. A. F. lenrolJa.]r.; Jour. 0.010G1 ,'Yol. 2 t ilP. )14-316, 18i4. 
Mineral Depoaita, W. L1ngren, Jrd Ed. 1928. 
Reoonnlt •• enoa ot Part. ot Northwe!:ltern New Yexloo and Northern Ar1:r.on.: N. H. Darton; U. S. Cool. Surv. Pu11etln 435, 1910; 
Geology ot Yoha"e County. Ar1zona: E. ROBS Housholderi 1929. 
Geology and Ore Depoalts or the Oatman 0:H1 Ktlther1.na Diet •• , Ari~ona: Carl Lausen, ~ulletln 1J1, Ariz. Rure&u of Minoa, 1931. 
Reaume ot Arizon. Geol081: N. H. Darton: °ulletln 119: ,Ar1:r.ona Pureau ot W1nea, 1925. 
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SAMPLES NOT KEPT OVER 30 
DAYS EXCEPT By REQUEST 

SAMPLES SENT Us By MAIL WILL 
RECEIVE PROMPT ATTENTION ' 

Ylotorla ". Gold lltiea ;IUo. 
MOHAVE MINER PRINT 

OFFICE 
NUMBER 

OWNER'S MARK 

'26E 

li2;5~ 

op.·· .. . e ...... •. ··/ ... Pl.t}. "NC
..eM1r. .. , -,<..- P,&L/N/ r : . 

'1 

Qua;rtz M/T/{e~N'E"6J:' . 

..:iOLD $35 PER! OUNCE 

SILVER 90 CENtS PER OUNCE 

OKI'fe 

CERTIFICATE OF ASSAY FROM LABORATORY OF 

R. V. McALLISTER 
ASSAYERS, CHEMISTS, METALLURGISTS 

FRONT STREET 

KINGMAN, ARIZONA 

GOLD, PER TON SILVER, PER TON 

OUNCES 

OJ' 03" 
0> 44:.' 

VAf;.UE 

]~'6 . ~.:.\! 

15 '~40 

" I 

OUNCES VALUE 

01.401 or'· 01.401 0> 36 

I 

FLO'rATION TESTS 

CYANIDE TESTS 

PHONE BLUE 2152 

I 
Feb t 28' :~ ', 194 ,8 '194_' 

! 
i 

TOTAL VALUE I COPPER I LEAD I ZINC 
GOLD Be SILVER PER CENT PER CENT PER CENT 

PER CENT 

1.41 
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15.76 i I 
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VICTORIA GOLD ~INES MOHAVE COUNTY 

See! Arizona lVIining Journal June 1919 p ,. 81 
(Nellie Mine) 

March, 1919, p. 33 

~erer.noe. to publioatioP' 

The tollo_ing li.t of publioation. and 80~rO®8 or information 1 l!1 liere included tor the information ot thosID .ho Cby be interftsted. 
Ceolog.r ot tba Oatman Cold Distriot, F .1 .• R n"0£"1I1. U. 3. Geolog­io,l ~ur.e1 Rullatln 74). 1923. 

W1noral Cepo.ita 01' tt~ Corb.t Renge, Bla ck Mountains, end Crand Wuah ClIft., Won.". County. Ariz.:;;;zus; U. s. Geolog10al Survey . Bulletin ~97. 1909. 7. C. Schr~der. . 

114 C1Ilr.ate of "riz.ona: H. V. s.:n1th: Bulletin 1)0 , Unlva fn lty of Ar1zoDa, Agrl~ rJ~. ~tat1on. 1730 
The data ot geoohemlatry: 7. w. Clerka: nulletin 770, U. S. Ceol. Sur. 1924. 

~ucceB81 ve Bl.r.dlng J\rour.d. Rcde fragments In V-ein!: J. E. S,t-urr: Eeon. Geology. ~ol. 21, pp. 519-5J7~ 1926. 

B!1n1ng Methods and Reoords at tM unt tee! lI!a!!ltern d.(ine: Roy'll. Woare: Trans. A.I.M.E. Tol . 76, p.56, 1928. 
The Enriolulent Of. OrG lJepolita: W. H. Emmons: U. 38 Oeo1. Sur •• Uu11. 625, pp . )05-)49, 1917. 

Tho aupertiois1 ulto~8t1on or are deposits : R. A. F . Fenr o& . Jr. ; Jour. 0.010G1, vol. :2 t i'lP. )14-.316, le~4 . 

Minerel Depoe! ta. lI. L1n~en. 3rd Ed. 1928. 

Rooonnalalsnoe of Plu·ta of Nort h~.13tfJrn New Yex100 end Northern Arizona : N. H. Darton; U. S. Cool . Surv. Pulletln 435. 1910;, 
Geology of Noba~e County. Arizona: E. noes Housholder; 1929. 
Geology and Ore Depoal ts or the Oatman 0:1<; Ktithertna Diota. t Ari30na: Carl Lausen. ~ul1etln 1J1, Ar iz. Bureau of Minoa, 1931. 
Resume ot Ar1zona GeolO&1: N. H. Darton: Dulletin 119 : Arizona Pureau of Wines, 1925. 
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SAMPLES NOT KEPT OVER 30 

DAYS EXCEPT By REQUEST 

SAMPLES SENT Us By MAIL WILL 

RECEIVE PROMPT ATTENTION 

ViotoriaGold Mines ;lnc. 
... _ .... VE MINER PRINT 

OFFICE OWNER'S MARK 
NUMBER 

1626£ Open Pit}Nc~I9-~ P~PIvT 

1625~~ Quartz MI7Ne~NE6~ 
OKIDe 

GOLD $35 PERI OUNCE 

SILVER 90 CENTS PER OUNCE 

CERTIFICATE OF ASSAY FROM LABORATORY OF 

R. V. McALLISTER 
ASSAYERS. CHEMISTS. METALLURGISTS 

FRONT STREET 

KINGMAN. ARIZONA 

FLOTATION TESTS 

CYANIDE TESTS 

PHONE BLUE 252 

Feb t 28 '.1948 : 194_' 

GOLD. PER TON SILVER. PER TON 
TOTAL VALUE COPPER LEAD ZINC 

OUNCES VA~UE OUNCES VALUE GOLD Be SILVER PER CENT PER CENT PER CENT 
PER C 

I 
I 

o. 03 .. 1;: :h~5 0.40 O. ;.76 1.41 

0:. 44 16 ~40 0 .40 0 :. 36 15.76 I 
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VICTORIA GOLD MINES Mohave County 
Oatman District 

CJH WR 5/1/80: Drove seven miles to the Victoria Mine. Talked with Mr. Leonard 
Maser, former purchasing agent, now ~atchman. He said that Monopco is shutting 
the operation down. They had driven a 300 ft incline and intercepted a target 
structure. It was not of ore grade. 

CJH WR 7/29/80: Field interview with Leonard Maser~ agent and security guard 
for Monopco Inc. at the Victoria Mine five miles south of Oatman. The property has 

been shut down for several months. Plans are to contract a diamond drilling 
program. 

CJH WR 9/17/80: Field interview with Leonard Maser at the Victoria Mine south 
Of Oatman, Mohave County. The mine is still shut down and equipment is being 
sold. 

CJH WR 12/19/80: Drove to the MINOPCO Inc operation at the Victoria Mine south 
of Oatman. Leonard Maser reported that Minopco has divorced themselves from the 
property and equipment is still being sold. 

RRB WR 9/3/82: Sent information on the Victoria Gold Mines, San Francisco 
District, Mohave County to Hellen Shavonia, 2700-239 E. Valley Parkway, 
Escondito, California 92027. 
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Tom Ande !Son, Phoenix mining engineer, came into the office and said he 
was anticipating opening the Victoria Au mine at Oatman. G1 WR 2/19/76 

WR GW 9-16-77 - Mr. O. J. Harwood came in for information on the old Victoria 
mine near Oatman. He was shown the file and copies of parts of it were made. 
He is an "old time" promoter and says he has $1 million in a local bank to 
commence an operation. First things first: a mill. This mine was promoted 
after WWII by Mr. McCarthy, a longtime resident of Oatman, now deceased. 
9-21-77 bh 

WR/GW 1/13/78 - Mr. O.J. Harwood came in with two of his investors in the 
Victoria mine near Oatman. 2/23/78 a. p. 

GM CH I WR 4/3/79 - Drove two miles south on old Route 66 to a side road 
(marked by a wrecked white car body) and proceeded east on it for approximately 
oJle-fourth mile to the Old Victoria Mine. The mine office is in a trailer on the 
I>roperty. Met with Mrs. Pearl Craig (Mine Owner), P. O. Box 3154, Kingman, 
Az. 86433, and Dr. Rene S. Steensma, Mining Engineer and Vice-President, 
Mining and, Milling Operation,MINOPCO, 1303 Brown Drive, NW, Socorro, 

.,/ N ew Mexr<;~ 87801, phone (505) 835-3153. They are pumping out the shaft pre-
< . paratory to reopening the mine. Considerable new (or newly painted) equipment 

I . _,..,..,-. 

.. " , is on the ground -- i. e. float cells, compressor and pumps. 5/1/79 a.p. 

'. .~ 1 .,~ 

CH/Report 11/8/79 -Met with Larry Bennett who is an analyst for Minopco at the 
Victoria Gold Mine seven miles south of Oatman and 1/4 mile east of old Hwy. 66 
on the west flank of the Black Mtns. They have driven an incline 160 ft. to date. 
The operation will eventurally hole pre-.. existing workings (not the Victoria). 
The operation will be a standard cyanide leach. The holding pond is 50 ft. x 
50 ft. and plastic lined. A pH of 11.2 will be maintained, however, some sul­
phides are now being .encountered in the incline. The water supply is contained 
in the Victoria Mine shaft. They have not started prOGU9tion yet. An atomic 
absorbtion assaying device is on order for the operation. Mr. Bennett mentioned 
that the Golconda Mine might be reopening. The employees of Minopco go on a 
four day break starting every other Thursday. They were off on Nov. 8, ·1979. 

. ~ 
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DEP~RTMENT OF MINERAL RESOURCEi~' 

STATE OF ARIZONA .' 

FIELD ENGINEERS REPORT 

~ 

Mine Arataba Group Dote Hay 10, 19,2 
t Victoria Gold !1ines Inc. 

District 7 m. south of Oatman E . Mark Gemmill nglneer 

Subject: Prescent sta.tus 

~ 

Gold mine - idle - no activity in sight. No information available as to the 
present ownership 
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DEPARTMENT OF M INERAL RESOURb ES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Victoria Gold Mines Inc. Date 

RECEIVED 

District Oatman, Ariz. Engineer A.C.Nebeker 

Subject: News I t em • 

The Victoria, Gold Mines Inc. is the results of Mr. J. H. IJ.cCarthy 
efforts. 

Just after the termination of L 208, the gold mine closing 
order, Mr McCarthy got the idea tlat it was a good time to get contrale 
of some of the clorman t gold mi n ing claims in and around Oatman1, wi t h 
this idea in, rnind, he takes his pickand pan and proceed s to s&JL1Dle 
rna-fly of the old properties having vlorks exposing quartz veins, s.fter 
completing h is, exploration work, the most pro:~1i8ing properties were 
acquired by purchase and locating o-pen ground. 

d) 

The Victoria Gold iJipes Inc. we.s then incorporated. 
The officers are J.H. McCarthy, ,Pres, and Mgr . 
R.P .Jones , Seely a nd Gilbert Phillips a director, all of Oatman . 

The property co:npris8s approxmatly of 300 acres, located 
6 miles southwest of Oatman, Arizona, and is in the Andesite formation 
which is cut by fault fissures fi 11ed with crushed greenish a.Dd 
whi te quartz carrying the gold values. 

Mr McCarthy has had an independent ml lng engineer take a 
great many samples from the old works along the fissure, and assays ' 
from these saJflples indinate a.n average value of $10 . 00 to $I2. Of) p er 
ton and some much higher values were faun-d. 

The Victoria mines is being developed by a new vertical two 
compartment shaft which is now down approx . 60 feet~ The old shafts 
put down by previous operators were in bad repair so the present 
compa.ny decided a new shaft would be more econirnitcal than revamping 
the old. 

One old shaft was cleaned out to the water level wher e an 
electric pump is installed to furnish wat er for mining operations. 

The propeI'ty is newly equiped with a 40 foot headfreJne, 25H.P. 
Fairbanks lV"orse gasoline hoist, a 315 Le Roi diesel dri ve, air compressor 
a diesel drive electric generator wnich furnishes juice for the 
pump, the Iuine fBn : a.nd surface buildings . 
- - The surface buildings consists of a large work shop , ,hoisthouse 
a good changehouse with hot and cold water, all closed in with 
corrugated iron. There is on th~ dump f ramed shaft sets, laggings and 
wedges enough for another 300 foot of shaft 

The company is working t'wo shifts and 28 men employed. 
Plans are made for a cyanide mill "Thien will treat both 

company and custom ores. 

The Victor i a mine has all the appearance of becoming the 
first nToduc er in the Oatme.n distI' ict since the shutdown of the 
gold mlne operations. 

, " -- -
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REPORT 

VICTORIA GOLD MINES, INC., OATMAN, A~IZONA 

1. -LOCATION OF PROPERTY1 .. ' . The Victoria Gold Mines, I corpora ted, owns the A.rataba Group or Lode MIning Claims, an area of , more than 150 acres.,. in' Sections 9 , 10 and 15, ,'!p 18 N" R 20 W • •• a.bout 4 miles southesst of the. T~wn ~f Oatman, Mohave County, Ariz~na, The na.mes of the Claims are the Arat~ba. Arat~b" 1, Aratoaloa 2, Arata}). 3, .Are.te.b.~ Exten­sion, Good&Gold, Gold Knob, Cherpm, and the Bull Rush Fraction. Two claims ' are patented, the Good' Gold and the Bull Rush Fraction, and the other. are looations, They are about 1.000 feat east ot U. S. 'Highway 66. Two short dirt 'road. afford access to the main 
workings. 

2. *liISTpRY: 
-

' , . ' Orlg1nal17 d,lacovered by LOut,s Arm1l, who wq,rked ,the surlace ore. with an arastra in' 191~-14'. In 1915 Long and McIver secured an - op~lon on the propet:ty, and, together with Al. 4 Hal!pe,n4lng, 1n-. c,orporated the -Green Quartz Mining C6~pan'1.' They sunk the 46-tt~ v,ert1cal shaft, then sunk the , ~10-f't. incline shatt, . drifted , 210 r,t. southeast and 230 feet northwest. TheY' milled the qre out or the drifts and shart andthi8 averaged$la.OO, -"ith gold at' $20.67 per ounce • In the bottom of ,tne 110.ft. shatt, they had 4: inchea , of ore that ran $285.00 per ton. They had deve,loped mo~e water in the shatt than the,. could handle wi th a ' gasoline engine. A small Chilian Mill was installed and around 1,000 tons were put through, but -the extrac,tlon was less than 50 pel' cent, as th.e' tailings ran t Il1.00 pel' ton. Di8~entlon among the Company officers shut down operationa, and when' the stook mar,,~et broke in .1930, the Company abandoned the property_ Jam •• H. McCarthy relocated the Arataba &roup, and in 1948 he p,urcha.ed the patented Good Gold and Bull Rush Fraotion, whioh_ were originally part of the Nellie/Group. rn tne same ,-earthe Victoria Gold/Mines Company was incorporated and purchased allot these olaims. 

3. - DEVELOPMENT: 

The Company has cleaned out and s8m9led all the important workings on the Arataba Claims, also a 45 ft. incline on the Good Gold Claim and the , 12,5-f't. shattQn the Ar8tab-a __ ~ ;QA'!l.Jn.,i,:~:';"-.The~_- """ ~ - ­--~ ,two - sha£4i. : an: '5200 - reEit ' ,lpart-and-ar;e both on the Green Quartz Veln. The workings en the Aratabe. Claim al'e the old 110 ft. inclined shaft, with drIfts 210 ft. southeast and 230 ft. northwest at tqe 65-ft. level; a vertical shsft,'45 ft. deep, is connected with the 65-ft~ level of the incline and a 50-ft. tunnel south of the shatt working8. The vertical shaft has been retimbered and a 25 H.P. hoist installed. ' ,Tb.i8" shaft. will reach the hanging wall ot the vein around 200 feet., ' 

-1-



~ . .. - ORES AND VALUES: 

1 -
2 -:5 -
4 -
6 '!II' 

6 -
9 -

10 -11 -12, -14 --- --- .. 

The main vel~, known as the "Green Q.uartz Vet1", is ' covered by 
the Arataba'Gl"oup of claims f"or more than 6'.000 teet of its length. 
Wherever it haa been opened at the aurtaee, it shows at least 2 ft • 
• i ,de or $6.00 ore with gold at $35.00 per ounoe. The two inclines 
and tunnel on the Arataba Claim show the pre8ence ot an ore shoot 
500 teet long, from 4 t,eet to 8 feet Wide, that will average better 
than $8.00 per ton. The following assay., taken by Edward F. Cruskle, 
Mining Engineer, Bhow an average ot $12~99 per ton, and these were 
all taken at leaat 50 teet below ground: 

GOLD PER TON SILVER PER TOB TOTAL VALUE 
, Ounce. Value Ounce. Value GOLD & SILVER 

0.09 ' $ 3~l5 0.40 0.36 $ 3~51 

O~l'7 5~95 O~20 0.18 6~'lZ 
0.78- 27~30 O~50 0.4:5 27.75 
0.,25 8~75 O~80 0.'12 9~47 

0.04- 1.4:0 0.20 0.18 1.58 
O~lO 3.50 1.10 1.09 4~59 
O~O8 2.80 0.18 0.20 2.98 
Oa4 4.90 O~60 ' 0.54 5.44 
0.06 w. Face Drtt. 2~lO O~60 0.54 2~64 

O~19 6~65 0,.80 0 .. 72 1.3' 
0.71 24.85 2~OO 1~80 26~65 
O~15 5~25 O~50 , O~45 5.70 
0.08 0.'70 0.40 0.36 1 '.'08 

A / '::.0 ~ 1- r 
Adularia ,I'--

Streak O~80 28 ,~QO 1.80 a9~62 
O~lO 3~50 0;40 . 0;36 3~86 
0.29 lO~15 ' l~61 1~44 11~59 
O~'~51 17.85 1.:10 0.99 18.84 

'" 

i 
Total production from the workings ' on the surface, and trom the 
incline shaft ' and the 65-ft. level, was 'estimated by Al Harpending 
at $35;000.00, with gold at $20.6'1 per ounce, a.nd came from 1esa 
than 2,000 tons, mostl,. from the ahatt. 

5. ' - GEOLOGY: 

The qreen Quartz Vein 18 ,a fault vein of the same type as the 
other veins of the Oa.tmanDiatrlct. It strikes North 18 degrees 
West to North 25 Degrees West, and dip. 45 Degrees to the North 
East.', , The . ga,ngu., mlneria,ls -are , quartz. adular.-:i&---a-nd--cal-c-i-t-o-'J-w-"+-J;.tlrir~,,-­
much sllicafied wall rock. There are seams of clay and talc arid a 
small amount of pyrite.,' , !fa t1 ve goid 00 cur a both in the quartz and 
in the pyri te in a very f'lne state of subdivision. It is' an ideal 
cyaniding ore. ' This vein 1s traceable for over two miles in length 
and is a double vein at s~face.-' th18 being trom 25 to 35 teet in 
width, having a hanging wall vein and a toot wall vein from 2 to 18 
feet wide and crushed count~y rock between the two veina. Every­
where it has been opened each v.in widen. with depth and the value 
increases. Water W8.8 struck in the 110-tt. shaft in fair quantity 
but no ' sulphides were found. The sulphide zone will probably be 
reached at 200 feet, and better conditions for large ore bodies 
1'111 be encountered. The country rock on these elaime was mapped 
by the U. S. Geologieal survey as ,Alcyone Traohyte, but it more 

_1 



clo8~17 resembles the ,Oatman ande~ite. Since the trachyte is really a 
po·.taah rich andesite, the classification does not matter. The veins 
.ere ' formed atter the intrusion ot the rhyo11teplug lmo~wn a8 Boundary 
Cone, ' a mile northwest,' and have all the charac~erl.tlea of the Oatman : 
veina. Therefore it 1s reasonable to predict the aame condition. at 
depth a8 are round in the successful mtfi •• to ,the , N~rth. The surface 
outcropindicat'ea an ore shoot at leaat a mile long on this property, 
but it may 'be two separate ore shoots as a large interva1.1a covered 
with 8011 and wash. . 

5. -WATER I 

Water was struck at a depth of 65 teet in rair quantity and is undoubt­
edly "the aame water found in the Nelile and Black 'Range mines to "the 
East. Tp.ese mines were literally drowned out by. heavy fllow of water, 
enough to run any large mill~ The Nellie vein "should int.r;~ect the 
~reen'Qu.rtz vein near the north ena line and may be the 8011rce ot this 
w:ater.ln an,. event plenty' of water 1e avallab).e for all pprposea. 

. ' .;1 " - "l .. ' 
6. :. CU8'tOM MILL: 

.,;, 

The" Oat_hDlstrlct 18 without any tn1111ng tacl'1ltiea at present, but 
there i.ore enough in sight to warrant a cuatol!1 mill of at" least 150 
t~n. capaci ty '. The Vlctorl1l: Gold lI1.nea have an;' idea.l _location for such 
. : plant.,!. , Ita·! "mine could. be used tb suppl.,. sueh a platn when other 
ahi-pment. " tall. thU8 Insurl-ng a oontinuous run Tor the m111~ The Western 
star mine. 10 miles northweat 'cou14'" suppl.,. 25 tons per day. < Leasora on 
the PioMer could ",Ship 25 tons per da,. and the GQld Dust. Viv~an, Lex­
"lngton."" Sunn.,.aide, Laz.,. " Boy" lind other. would shlp 80me ore, ~ perhaps tn 
the aggrega te~ , enough to take the whole capac it.,. of the mill. 

Without doubt, it "would be better tom1ll at "le"8' '75 tO~8 but ot 
Victoria " Companies' mine, . 8.nd 'take , as lIlUch mol', , from the outsIde. 

. . ' <' {. 

-i 

The cyanide process w1l1 make a high ' recovery "with known methods and 
no experiments are necessary. Only ·' 31 mile. of power 11ne and one mile 
of road will be necessary and water, tailing ponds ,and a good mill . 
site are at hand. 

7." - RECOMMENDATIONS ~ 

The plana ot the company should be carried out at once, as a good mill 
a.nbe, obtai.ned for less than half price, complete with all accessory 
materials. The shaft should be sunk to the -200 foot level and station 
cut, and a8 soon as drifts, north and south, are out ot the way the 
shatt should be continued to the three hund.red and the station there 
arranged to continue the " ahat't. With two new levels the mine can easily 
produc. "_:150 tons per day. r ,t is pI-oo-ably that much better ore wtlr" 11"e" 
below the three hundred foot level and in better widths. 

'f 



A, well designed cyanide mill should mill t~s ' type o' ore tor about 
$2.25 per ton. with an extraction of 95% plu8~A ~111ng oharge of 
$3.50 per ton and a guaranteed extraction ahouldbe charged at first, 
on cua'tom ,ore. This will give the company a revenue ot $1.25 per ton 
on cu.-tom ore and '75 tons per day or mne ore averaging $6.00 wl11 
give a company revenue of $3.75 per ton or • total of $93.00 on the 
custom ore and $281.26 on mines or_per day. This amount. to$ll,250 
per month to be usecl on the mine". ' $6~OOO per month will pa1' 'all the 
mine expense with "s crew of 30 men. Competent' management will make 
• small beginning like this grow into a large mining company. 

Respectfully submitted. 

(signed) J. C~rltoft Bra7 

Mln~flgImg1neeJ-
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.1'. 'ft. P. Jonea. PresIdent 
VIctoria Gold )llnes, Ino., 
0. tmtm. Art aona 

At fOU!" request I heve .. de. :pl'01bllaa17 ox_tnatioD ot the Victoria 
Gold -108 group 1n the Oatman .eatton or the San Pranclaco Rln1ng DIstrlct. 
In Township 18 lopth, Range 20 West, G11a and Salt River Ba •• Meridian. 
about rIve mllea southwest ot the .ining towa of oatman, .OMW COW'l,t1. 
A.r.lsona, 8ld. I hertnrlth aubmlt ., ~l1alDary report "bloh oonstab ot a 
total of tha tollowtag 40 paS •• , all of 1fh1oh bA .... been 1ndl"ldnall,. 
eigne". and are ,to be used etolleot1.4tl:r and 1n their elltlretl on1,.. 

Aa 10\1 have luggeeted I beft included oonelderabl. detail data GOD­
Gern1ng both ' the .100 property and the d1.trlot in aD end.avor to sake the 
Gnt!." aubject •• cl •• r to, Iou as po alb!el. not cm17 •• the re8ult:. or 
Mal,...lng the. pIing _d tbe s-ologloal eondltlO!la, but to &14 1ft 1n 
gettIng a good ~Der.l 1d •• ot the entlrealtuatloa. Tb8 d1aau •• 1Gft about 
ore 1wdentl.rloatlon and .1111ng tboda ..... 11 a8 tlHal.1bJ.ot or Goat. 
bAa been brIer1,. ooftNd. a. you Buggee ted. 80 that • true 14 •• 0.1 the .. t: 
.p can be graeped. L1ben.l u.. ha. been made or photographa and ret.rea" 
to data tound 1n loar mine 1'11... to caeplete tl)e reoord.. 

'!be group of 10 lode ailling GlallU iDelud •• tbal- Arataba. Aratab. Wo. 
1 • .&rat.b •• 0. B. Antabs 1'0. 3. Good Gold 10. 1, Gold Rob. Bill bah .. 
Fraotlon ... Ule .. Woll1e Wo. I, and hUte Jlo. S. A FOUl' olala up aDd • 
distrlot grou~ .ap 1e inoluded. 

MAPS BLUE PRINTS 

It. Rosa Bowahol4er. B. •• 
Beglatered .1nlna KD~e.r #15? 
Cnsman, Aris'ona 

BLACK AND WI-IITE PRINTS DRAFTING SUPPUES 

. _ ._. __ . -#.v. . _. _ • ..d 
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TOPOCHAPHY AND TRANSPORTATION 
~ The topography ot the V1ctoria Group tor the most part is rugged 

like the surrounding country. Tho aocompanying phptographl ahow the 
oharacteristio topography of the biseoted Tertiary floW8, espec1Elly 
the Es.psranze trachyte Yiith the talus slopes ot har~ olinking rock 
tlakes in the oentral backgrot:nd, and the detri tUB cove red hills an4 
.lope. in the foreground. 

Good 801id dirt roads ot e88Y grade lead trom the oil cake pave­
.ent ot the Federal U. S. 66 tran oontinental highway to all the main 
working~ ot the property. The high.ay is less than one half mi le weat 
or the present main working Arataba shatt. NOI!4 the juncti on vtith 
the high~ey it is 5 miles to the town of Oatman. Kingmen, the county 
seat ot Mohave County, Arizona, on the mainline ot the A. T. & S. ,. 
Railroad, and also a truoking terminal -here mini '8 and machinery 
aupplie8 are bv&ilablo, 18 28 miles efl!lst ot Oatman, via oil cake ,Pa 'v.d 
U. s. 66 Highway. 

CLIMATE 

The distriot haa a healthful olimate with mild Winter., although 
the aummers are hot, which permits good working conditione the year 
round. The raintall i8 between 6 and 9 inches 8 year. The vegetation 
i8 typioally •• mi-arid, oharacteri8tio ot the Oatman district. 

GEKKRAL GEULOGY 91 MOHAY! COUNTY 

Thi. county atands peculiarly alone in the geological are •• ot 
the state, .n~ tor that matter, the whole southw •• t. 

Col. Pat Donan. w1dely known explorer, geolOgist and mine oper­
.tor over rorty y.ar. ago, 8ald: "The greateat mine. ot the earth 
are yet to be opened in the great American West. ---- Prom ,Ala aka to 
Nicaragua. the whole vast aystem ot Rocky ~ount.ins and Cordillera. 
ia an unbroken ore and mineral bed. Not one ten-thousandth part of 
it has ever r~lt the tap or 8 prospector' s hammer." 

Since then, .eve~al rinb districts have been opened up, inolud­
ing thoae in Mohave COllnty, Arizona. The San Francisco Ulnin£ District 
in this countYl 

o.n'.~ln& around the Oat~n section has since then 
producod over ~· 35. 000, 000 in gold and all ver alone. 

But getting down to the geology of Mohave County 1. really not 
putting up to the ?e84~r the geology that obtains throughout the 
Cordilleran plateau . While in the main the geology ot the plateau 
country has 8 sameness, Mohave County is O l. t of the ordinary. carrying 
a line ot geologioal class1!icatL .ns ell i t& own. This 18 oreated 
possibly because ot the teot that part of it was included In both the 
Tertia r y l avaa and the Q.uarternary sediments. The country 1s biseoted 
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t>y 1nI.1ny rtanges of mounttllna. The Chemehuevie, Blue Ridge, file ok 
Henge. Ute Mountains, River Range, and the Black Canyon Range, ~re 
1n reality names a~~lled to different ~ert8 ot ~hbt is in reality 
one and the 8bIDe renge of mowltbins. Although the Chemehuevis is 
composed of granite, gneis. ~nd schist, ~hlle the others are compos-
ed largely of basalt ca}s, b6low ".hich e.xteud the andesites, Ibtites, 
tl"bchi tea l ind rhyolites, ... ttl.. thfJ 81..cel'tion or thbt .i'art or the lUuck 
Caoyon range lyin& in -and bro - ad the big bend of the Col or ado, _hlch 
18 in the main pre-Cambrian. The Rlu8 Ridge range, a portion ot fthich 
1s often called the lUeok Range, is ~i th a alig_ht exoeption. eomposed 
or lava flowe. 

G1'~~J~RAL GEOLOGY or OATWAH SECTION 

The extenaive and.aitio flows which overley the ~re-Ca.b~iaD 
granitio rocks to an estimated depth of ttwO to three thousand te.t 
over a portion of the dietriot are intruded with great rhyolitic 
dykes and persistent gold bearing ~eina ot quartz and adularia. 
Ther~ 18 ~ery reason to believe that the gold values will oontinue 
to greater depth in the .eioa that cut the andeaitio flows 8nh ••• 0 
into the underlying grenite formation. 

The rooks of the Oatman distriot comprise a closely related 
seriee of Tertiary voloanio flow8, with associ.ted tuffa end 80me 
subordinated _bede ot oonglomerate or breccia. sandstone, shal., and 
limestone. The .olo&oio flows re.t as a whole on the pre-Camhrian 
crystalline rooks; ohiefly granitio, end have been invaded and dis­
placed in pert by mas •• e o~ porphyry that are olosely rela ted in 
composition to some of the flows and probably oome trom the same 
bodies of molten aagaa. They are also out by numerous dike. and 
small irregular intrusive bodie. ot rhyolite and other rocks. 

Tho igneous rooks ha~e a wide range of composition, trom si110-
eous potasaio rhyolite to oli.lne basalt, but tbe preponderent members 
of the aeries belong wlthin the composltional range represented on the 
one hand by letitle andeslte and passing through letlte on the other 
hand by I btitic-traohyte. The disorimination and claesifioation ot 
rocks whioh are so olosely akin 6nd between which there ere no defin­
ite distinotions , present oonsiderable diffioulty, particularly, as 
l ~ v ae of praotioally i~entloel composition were erupted at different 
'!Li mes. C18s8ifioat1on end nomancl21turo will be fully di80uallad re­
garding the rooks ot the Viotor1a mine groupo 

At D tim. whi oh cannot be olearly f1xed but ~h1ch from our gen­
erel knowledge of the geology of Arizona may be cor.aidered 88 probably 
siddle or late Tertiary, ~olcani o eruptions broke through the pre­
Cambrian rocks. This e~ent II1USt he~e been acoomplished and perhaps 
immediately preoeded ohangee in the 8urfaoe conf1geratlon of the 
oo~ntry , and oon.equently in erosion, and in the transportation end 
de~o.ltlon of detrltua. At 80me plaoe. there 18 • ooarS8 breooia, 
aonslatina ot blocks ot pre-Cambrian rook in a greenish matr1x _hioh 
app~.ra to have been originally II mud of fine T.lc8~O detritus. 

/~,~ ¢k~ 'J 1~ . 
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Overly ing the brecoia and in pl~ces resting directly upon the pre­
C5:.!llbr ian rocka 1s 4\ series ot flow8 with probably some intru8i v. 
m,fH~eQ8 , .... h1c h have been designated a8 the .Aloyone trachyte. Thi. 
rorn~tlon includes _hbt t. C. Sohreder, U. S. Geologioal Survey 
Rul letinl397, called the "baaal sadesite" or t in 80me part8 of hi. 
rsport, the "older andesite". The thiokneas ot tbe tormation 1s 
not known. It i. roughly estimated from 2,500 to 2,800 teet. 

The eruption ot the Aleyone trachyte wes tollowed by e brier 
1nter~al ot erosion, during Which there _.s looal aooumulation ot so .. 
Iundy beds whoa. materl.1~ .pparently were derived trom the traohyte. 

These sedimentary beda are overlain by a flow or tlo •• or a ~ery 
compact ringing lava, de.ignated as the Esperanza trao~.. It 1. 
mainly a aerie. ot tlows, but 1n a number ot pleces 1s clearly 1n­
tru.ige in the Aloyon. trachyte. 

A part of the Al.yone traohyte. partioularly in the extreme 
we~ tern pert or the distriot. may be intrusive into flowa ot essen­
tially the same oompoaition. ,It .0. it i8 highly probable that at 
more than one pIece in the district the traohyte, instead ot mere17 
reeting on the pre-Cambrian, may extend lAd.tinitely downward to what 
was originally ita magmatl0 80l,roe. 

The general structure or • eimple earth blook tilted gentlr 
to the e.at ia modified to 80me extent by taulting and by the d a­
pla osment that aoeompen1ed tru, intrusion ot two large lie e •••. ot 
porphyry. 

Yj,T1mIAL AND S'TRUCTUR! OF THE VEINS 

During the early development ot the Oatman seotion it .a. gener-
11I11y felt t hbt when t tle mine workinga penotretel1 through the are .. 
l'8): r~ 8Gnted by the younger Tertlery volcanio t l ow., t he t the 'Va.! u.s 
'i1,Q u ld 8lVterially deoroase , thus limiting the economic mining li.t'e of 
th0 Oet!Uen BE-cLon to ttiElSe younge r flows. Whon, however, aotual 
'Io. ork i ngs ent ered the older flo"" 1 t .... 010 fo und thbt the vblues did not 
C*!.tHH~. "£.lOr() oflreful study re lialul t6d in t he ee (,log1 ce.l de t e r mili8 t ion 
Il':IO tflfl t. 1. t 18 even suggented. th t ,)..·erhapa the values miE~ht oont inue 
i nto the underlying pre-Cembrlen rocke. This haa not been det~rmlned 
Il'I B the deepost .orkinge in the di s t r tot have not yet rtil cha d tb8 
r r ni t e, but 1 t 18 geolog1 cally re6 "ona ~)lfl to con t fl nd. t ho t the 'Ve ina 
'tIIill con tL.u to gr',ttt devth cand t!J.at t tJ.e min.rel content will 11ke­
'~1.III' ;(t. r{! r~&i I ..,.ith thl3m. 'T'bi2 oontention 1,8 801lW~h8t 'Verified in the 
no:r.t. b.ern P~l"t of thu dist.r ict, known BS the Ka theri.ne, lind Union Pa •• 
§ulct. iona, .here the Andeflltea have been worb aDay aD,:i gold beering 
10 in occur 1.n the prE.-Csmbria1l greni tea. 

Waldemar Lindgren , widely knOftD geologist, in speaking of the 
O!'tHJ of the Oa tman District , &.aid the "or iginal ganguo JllttteritJl OOD­

~!nit!t e d of culotte al1(! flourite end the 'pS6udomorphic' ore oonsiats . 
of :1ullrt z end lbr~:e blllounta of .dul~ .ri •• it Th~ ores trom. oponinga 
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on the ~arloua clalms coapriaing ~h. Victoria aine group are typical 
ot the distriot. They rreQuently ahow • banded atructure aDd have 
a peculiar ooloring that make. the .. recognizable to the ainill& JDan 
taalliar ~ith the diatriot. no matter where he may be .hown the •• 

The Oataan .ection veins, inoluding tho.e on the Viotoria group, 
are ai.o.eralogioally ot sLaple character, conaiating mainly or qUartz, 
caloite aDd adularla, occura generally ln 410roacopl0 crystala, aDd 
the gold i8 visibla only in unueually rlch ore. 'lourlte oooura ln 
80me otthe veins, but apparently i. not partlcularly .ignirloant aa 
to the preaenOe or Eold. The proportion ot Quartz and .aloite in 
the vein varie. widely. A wld. range may alao be round 1.0. dirrerent 
parte or the a ... vein. As a rule the gold ia found where both ain­
erals are pre.ent. ~uch ot the quartz that deposited nearly or 00.0.­
t.emporaneoualy with the go14 has olearly replb oed older oaloite. 
Some of it, mo~over, .ppe.~s to have orystallized simultaneously 
with calcite. The oonclusion reached 1s that during the middle stage 
at veln formati~n quartz and calcite were repeatedly depo.ited alter­
rultaly and tp.at durill8 thl. period also they were at tiJlle. depo.ited 
limultaneoualy .Dd oalcite wes replaoed with quartz. Deposition ot 
caloite haa probably oontinua4 ·up to the pre._At t1ae. The Oaua. ot 
the tint afi4 lustre aooollli>anying the gold bearing quartz haB not ret 
been ascertained. The oro mined on a large 80ale in the Oatman diatrict 
he. ranged in tenor trom .7 to '35 per ton. 

Tho rock or the partloular are. about the Vlctorla gold mine 
haG been greatly .ltered, muoh ot it boyond identification. by the 
Intro4uotion ot tinely di ••• minated pyrite ahd the subsequent oxldat­
ion or the sulphide .ith tbl generation ot sulphurio acld. The iron 
ot tho original terro.sBn •• ian minerals h88 been depoaited aa hydrous 
oxide, and the aluminoul mineral. have a180 be.n decompo.ed with tbe 
production or alum and other 10a8 aoluble sulphatoa. 

Locally the velns oont.in .uoh angular crushed rook, letitic in 
struoture, and otnor rock. The dike rook apparently i. a QU8rtz 
ande.1tio ph •••. It ••• th.r •• reddiah brown. , . 

Although the larse.t, the •• 111e, Bullruah and Arataba (Oreen 
Quartz) velna, are by no meane the only proaiaiAg vein. on the 
estate . In ract there are eeveral likely velna having the aame gen­
era l strike a8 the major veina, and others t~~t arG e~idently teedera, 
oocuring in the same tormationa, end under the oonditions reoognizod 
as rtiVOrablo, in whlch to expect oro bodiea ot remunerative v.lue. 
On tho veina menttoned tho moat exploration work h •• thus rar been 
done , where 8ample. or o~e have returned ae •• y ~eaulta sha.ing abo~e 
the usual •• ou.at ot gold and silver contained in aurreoe ore. in 
the Oatman di.trict. In thia roport the ',.luo end extent or the •• 
veina _ill not be taken up a8 the development ot tho main vein •• eD­
tlon.<1 will 1n i teelt pro .. o to b. an undertaking wort.hy ot overy 
eftort or the operators at this tl .. , l •• ving the deve lopment ot tbi 
additional veine tor tuture exploration and consideration. 
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Fi,. ll.-The first stage of quartz depositiol 
The dark band is the amethystine vllriety. 

","' • ~'" C"'.'~' ..- • Fig. 13.~uarts of the second stage of dt!JlOI!i-
l-..,_ .,- .. - --.-~ ............... ";"",---.--......--~-~----.. - ",,,.,, ~on, IIhowing a patludomorphie replacement of cal­

c:Ite pIatea. 
Fig. I2.-Pla,ty quartz as a paeudomorphie rep1a.meeent of calcite. Unre- 1, ' . r." 
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".. 14.-8aDded quarts of the third stage of d 
poUtioA. A..n.tl eommolll7 tOUDd at the Gold Roa. 
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.placed calcite leaehed out. ..,' , 

Fig, 111 .~uartz ot the fourth 8~e of deposition. 
he platy structure it due to a replacement of calcite. 

P'ia'. I6.-Dark greenish quartz of the fifth stace of 
deposition, The white band, aN adularia. 
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STAGES 07 THE VEIN .AND ama:RAL DEPOSITION 

There i8 no question but that the gOld ore .a.ple. eeoured in 
.ampling the Victoria gold mine group indioate. the 'first .nd second 
etage. ot mineral tilling throughout this ~e1n. The quartz ot the 
tirst stage ot depo.ition ahows the most variation in texture, and 
for that reaeon it ie otten dittioult to identity it with oertainty • . 
It waa tound 1n the difterent ~ein outcrops. It .a. dittioult to 
di!fer~Dti.te such quartz trom quartz deposited during the next 
atage when the latter _a8 tound to be tree trom auoh textural teat­
ure. as peuedomorphl0 replaoements atter caloite. The ratio ot .gold 
to silver i. u.ually found to be one to six by weight in thi8 tirat 
etaLe ot ~ein deposition. 

Following, possibly ~e ry clo •• ly, the depo81ti~n ot the calcite 
acoompenying the • t'o~e, the solution again begaO to depoei t quartz. 
"rom speoimen. studied. it .ae ooncluded that the quartz wes first 
deposited between the thin pl~tes ot caloite, and, ss deposition 
continued, some caloi te waS dissol~ed and carried .""81 by these same 
solution.. Suoh' oaloite as remained was later dissolved, perhapa 
by surtace waters, leaving thin plate. ot quartz standing in reliet. 
Sometimes the thin plates ot quartz took pl~ce a8 deposition ot the •• 
plate.. Later, 'when the oalci t. waa leached. out. the charaoteristio 
textures showing quartz at the seoond stage ot depoaition developed, 
showing a p.eudoLllorphio replacement ot oaloi t ,e plates. In thia .eoon4 
stege ot .e1n depoa1tion, silver, although low, exceeds gold by.eight. 
Throughout the main Viotoria •• in8 there is muoh evidenoe ot this 
se oond etage ot .e10 d.eposition. 

Ther (~ are only several plaoes that indi.cs'te the possiblo existeno. 
to me of tIle banded C4u~rtz of the third stage ot deposition, a ~ariety 
commonly found, however, at the Gold Road vein near the he.d ot Sil'Yer 
Creek. Faulting tollowed the deposition or the second etage ot Quartz 
and caloite, 80 the first minerel ot the third stss_ was depostted 
upon tbis orushed material. This ~ariet1 ot quartz is extremely tine 
grained, often ohaloedonic, and consists ot alternate layers ot slight­
ly difterent oolor. The quertz is rather opaque, creamy white with 
thin bands ot pale brown, aometimas the broader bands are a delioate 
lavender between layers ot white and y.llow, nod laoks the oily luatre. 
The average ratio ot gold to s.ilver i8 2 to 3. Tlem did not permit m. t o wake an exhaustive study to definitely determine the existenoe 
ot this third atage ot yein depOSition, even in the several place. on 
the Yein outorop. or underground surfaoe workings wher~ I was 1mpre •• -
ad by the aiml1aritr ot the are oharacteristics. It 1. mentioned here 
to oomplete the record. 

So tar a. we are conoerned, I no. celieve that tlMt quartz ot tl:8 
fourth atage ot depo.i t.ion, with the 'platy atruoture due to replaoe­
ment ot calc1te, has been definitely determined in ore speoLman. 
f rom the workings ot the Gown ore shoot 1n the Arataba, Bl11ruab. and 
Nelli. veins. There haa been an extensive deposition ot the quarts 
that constitute. the coma.reial or. bod1es. The quartz again .how. 
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cast. ot platr oaloit •• The color i. in'Yol'iably yellow or greenish, 
but the olly lustre i. ab.ent exoept in .uoh apeoi .. n. a. have a 
banded .truoture. The banded etruoture i . be.t aeen where the earlier 
atag •• ot mineral tilling have been sbattered and this latter Quartz 
introduoed into the tracture.. The oaloite baa a pearly lU8tre and 
1. the aoat 41.tlnotl 'fe 'Yariet,. ot tu18 ainer el in all the stages ot 
mineral depo.itlon in ,he 'Yein. 

In the 9at .. n aeotlon thi. 'Yariet,. ot Quartz ooour. at pr.otloally 
all theaine. that have produoed gold. Thi. perlod ot minerallzatlon 
repr •• eDts the tir.t introduotion ot oo_rolal 'Yalue •• ASSIYs ot 
suoh quarts rang. tro. 0.20 to 1.00 ouncee or gold and 0.24 to 2.)4 
ounoe. in al1'Yer per ton. The ratio ot gold to .11ver 1. approximately 
1 to 2 1n \he entire 4i.triot. Tbe ... ple. a88ayed at the tlme thi. 
report .a. being prepered &hOWl the ratio of the Viotoria gold mine 

group to be 1 to 2.4. 

Although turtber d.'Yelopaent, espeoielly at deptb, will likel,. 
ahow aore titth .tage depositlon, I did detinitely de termine thlt 
t bi. tin.l stag •• a. in evideno., e.peoiall,. 1n the area trom the 
Nellie .hatt and the Arataba workings. In order to oomplete tbe 
re oord ot tbe distr10t's data on the 'Yeln formation, the •• paragraphs 
here Inoluded, it i. hoped, will be explanatory to tbe more technioal 
man a •• ell aa the la,.man who will be intere.ted In reading thie report. 

, This fitth .tage or deposition brings to clole the acti'Ye tilling 
ot the ti •• ures by tbe aineral-bearing solutions Ylhich aroae through 
the fraoture.. ~he ~.in filllng of this stage ot mineralizatlon was 
deposlted in open tl.aurea upon the earller stagea ot vein fll1ing or 
upon rook fragment.. Banding a •• ell developed and crenulatioD are 
frequently referrod to as oockade ore, bnd repre.ents the rapeated 
depo.ition ot alternate layer. ot 80me.hat difterent compo.ltion. Th. 
quartz ot this la.t atage of mineralization i. yellow and otten oliYe­
green in 00101'. Such quartz in'Yariabl,. .bows an oi l y lu.tre, and .ell­
develoved banded struoture. Layer. of Quartz are often separated by 
band. or anow-whit. adularia, end the.e partings ot adularia vary in 
.idth troa a amall traction ot a~ incb to two inch... It 1. clearly 
indioated that, during thie pha.e ot minerallzation at leaat. the 
proce •• ot vein toraation wa. due to simple deposition ot mineral. In 
open fi •• urea. and replace.ent was negligible. 

The oalc1te that followt4 the depoaition ot the titth-etage 
quartz .a. tran.parent aDd oolorl.ss and pre.ent. no tea~ures ot unue­
ual interest. Suoh calcite i. usually well orystallized and repres­
ent. the la.t mineral depol1tion by asoending solutions. 

~ha rollowing tabl., oompiled by Carl Lau •• n. in Arizona sureau 
or Uine. Geologioal Serle. Ho. 6 bulletin, page 72, aho •• the 
characterietio r.atures ot the varioue atage. ot quartz depo.ition 
1n the Oat-.n orea: 
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stillg. . Texture C'0101' Range at val - Ratio Relatlv$ 
U8S pel' ton or gold dl ut. ributlon 

to . ail- ill the 'Veins 
ver 

lISt" Coar so t o colorle •• Up to Up to Abundant 

rille grained whi t e , $1 .• 20 1 to 6 
ame t hys t ine 

;2n.d.6 Fi ne gr i ned White , Up t o r\ bLLOdant 

Otten s hows rarely $1 .70 1 to 6 

;1:'4 ~ Fine gr ained Various $1.20 t.o 

Banded oolor a $8.00 2 to 3 RtKlilatively 
8CIDroe • 

~,tb /t Finet grained Pal e green $4 .00 to 1 to 2 .A bunde.n t 

Oft en shows t o ye llow $20.00 only 1n 

oasts 01' pl a t y ore sh.oot 8 • 

oal01 te • 

5th . Fine to medlwa Pale to deep .20.00 4 to 1 Abundant 

grained honel-yellow up only in 

Usually band84 ore shoots. 

Ranaome proposed the term hypogene tor minerals depo.ited bl a."Dd­

i ng hot solutions, and s upergene tor mineral. deposited by dowbWard mo~­

i ng oold solutions. .Hypogene enrichment, theretore, is enrichment trough'~ 

about by asoending solvtions, and the tera ha. b.~n broadened to cover 

all s uoh enriohment. no ~tter whether they were deposited trom hot or 

dol d solution.. ' Although in the ore. 01' this district the gold ~ . s 

depos! ted in the later part or the period 01' .. e,in formation. it appeara 

t o be ot hypogene origin; there i. no evidence. ao tar •• could be de­

termined, ot downward enriohment, exoept at or near the surtaoe. Out­

orops in whioh the tourth end fitth .tagea ot Quartz have been depo.ited 

may be leaohed 01' the preCiOUS metala near the surfaoe. Gypaum bearing 

outorops, resulting tro~ the aotion 01' sulphurio aoid derived trom 

pyrit e in the ~ein or .all rock upon the oalcite in the vein, has no 

bemr i ng on t he deposition ot gold. It doe s indioate mineralization, tor 

the pyrite wa s oertainly deposited by mine r a l be aring solutions 1n the 

wal ls ot the ti.s ure 'prior to the depos i t ion or quartz snd caloite. Suoh 

outorops are alw.y. worth proapeoting. 

I n this distriot, the ores are believed to have been de posited by 

hot as cend1ng solutions whic h originated a t cons1der a ble depth below the 

surfa oe , d.r1~.d from. oooling magma. 

i 
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Interesting Oet! Concerning Vein Til11n! 

The intereeting oharaoteristic ot the orea ot the Oatman section 
1. the rhythmio alternation ot quartz and caloite. In each ~ein, 
depo.ition begin. with quartz and 010.e •• 1th calcite . 7tve atages 
have been reoognized, .ach ot whioh ha. it. diatinotiYe type ot quartz, 
and they oan uaually, although not alway., b. distinguished troa eeoh 
other. The oaloite shows no such distinoti~e teature., although 
coarae-grainad, grey oaloite ooour. only in the ~eina tollowing the 
rirst stage ot quartz deposition. 

Neither the oolor nor the texture of the quartz i. alone a aate 
o.riterion in diat1J1gul.hiD« the atage ot mneralization to which it 
belonge. For exaaple, yellow quartz with a Ire •• y lustre ia alway. 
looked upon a. indioating high-grade ore, bUt 88aays ot oarefully 
•• le.t •• s •• ple. ot such qu.rtz g .... low .. alue. Yellow quartz which 
sho. •• ps.udo.orphio texture arter plety oaloit. i., however, .1.a7. 
commeroial ore, and suoh or. inVariably contai •• mioroscopic crystal. 
of adularia. Tran.parent cry.t.la of quartz may belong to any stag. 
or deposition, but only in the rirst atag. are suck cryatals large. 

It should be .spparent trom what hes heen told that the reoognit­
ion of tho dirterent type. ot qU6rtz may be or oo.aunerolal 1.mportence .• 
For 1nstanoe, quartz ot the tourth or flfth atage ot minerallz~tlon 
t aken trom the outorop ot a veln, although oarrylng no gold, would be 
worth following to depth. Sa.plea tram tho Nelli., Aratab •• nd B11lruah 
velna all .how the fourth atage d.po.ition quartz an~ 1n addition, th.re 
iB e ooma.rci.l .mount of gold oontained, 80 1t .ould ••• a that further 
~!!X.ploratlon to b.tter open up the ore bodies ia juatified. 

At no mine in the Oatman •• ction were all atag_. observed, but, 
by piecing together .~idenoe fram 4ifterent •• ina, • aore complete 
st.or y wae obtained. There i8 an interesting relation between the 
sta ges ot quartz d.poaition and the ratio ot gold to .il~er. Thore ia 
I progr.sai ve inoreaae in the total ~ •. lu. ot the gold and eil vcr trom 
t he oarlier to the la.t ph •• ea of mineralization. The gold and ailver 
re tio or the saapl •• seoured tro. the Victoria ore ahoote oheoked the 
r .llt l0 to be expeoted from fourth st.~. ~eina. 

NELLIE nDI 

The ,.ology of the Bl.ck Range .re. i. unique, and of inexhaust­
Ible intereat to the exp.rt, to whoa the gigantio outoropping. are a 
cons t ant wonder and apur to further r •••• roh. Th. ~llle lode ls one 
of t h e larg • • t and moat inter •• ting ledges in the Oataaft aeotion. ThlA 
lOod. ha. a known length ot o •• r .even aile., and in place. outoropping 
OT6r one hundred teet .ide, .nd o.rrying .alue. in gold on the surtace 
na t prom1.e •• t1.ractory return. upon ... quate de~elopment.. The 
l edgo material 1. compo.ed prinoipally ot adularia quartz, similar to 
that found in the Tom Reed, Go14 Road and United Eastern min.s. 
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'Lhers 18 a1eo considerable quartz replaoement atter oaloite . end 
hematite and manganeee e11do. pre.ent. The country rock 18 for 
tho mOlt part OAe ot the phases or an·de.ito. but this tormat ion 
vtlrles. however •• lo~ t.he ledge. lIihero the tootwall is d10r1 t.. t and 
the hanging wall zhyolite. Anothez variation appears in the Nellie 
where the tootw .• ll is .ande.i t. and the hanging wall il! lati t. . Tnt'!) 
m,ain r~Qt to be noted, ho.evez, 1. that the vein is • true rl.aure 
'1111 th •• 11 d.ti Qed .all •• 

L. Harpend1aa"ln charge ot operetions at the Ore.n Quartz 
workinge (now Arataba) and .interested in the development of the 
mellie mine, ~. now retired and lives in CGlitornia. James MCCarthy 
'::I0111tlioted Harpending to learn what hekneJw ooncerning the Nel11e J1ino. 
I .1l clrder to oomplete the record, a communioation dated J'u.n8 18 t 194"'1 p 

gl'ving • aynopaie ot the workings ot the Nellie Oline, signed by L. 
li r'lI'pending, i. here Q.uoted: 

·When the )00 toot ahatt wea aunk on the Nellie mining ground 
!.ll 1914. the work was done on Olle ot the :3 stringers that forked 
I!ICL\ ot ot the big 41"1 waah that runs trom north to south thru t .ne Nellie 
1)!~ OP8!'ty 0 (s •• map) West ot this dry wash 1188 the beat mineralized 
!tone on the 1-1e 1118 holdlngs. TLe main true fissura vein 1s int aot 
mnd 'W l11 average better than 6 teet 1n .1dth trom a diatance ot 2.000 
J('a llllt in length. 

"The -orkinsa in the )00 toot shatt oonal.ted ot a dritt run tro. 
1~.be JOO level 800 teet east. and a drift wea.t ot only 20· teet. In 
the eaat level the vein ~88 more or 1.s8 broken up and the ... lue8 

1J!/6:r8 low. running not over $5.00 per ton. In the west drift, the 
lIt1i dth or the vein averaged 6 teet wide and a general assay gave re­
turns ot $10.00 gold per ton. 

~On the preliminary map I have drawn, you will notioe where the 
exploration work _8S done, giving width ot veln8 and "aluea. 

"The )00 root abatt (main 5.1l1e SOO' Sbatt) 18 marked Ho. 1 
e;ln(1 No. 2 shaft lie a west ot' the dry wash and 300 teet south ot the 
ru& ln Nellie Dike. Thls shaft is 1.0 teet deep and 1. all in qual'tz, 
eg~ ln.p li ng $4.65. Thi. is a dirterent zone entirely and the quartz 
1$ ot a reddiah brown color ahowing quite a percentage ot hematite, 
o1!l ,oi t e and .mangane... A .lde open out 100 teet .eat ot' this shaft 
ilu possa a J toot vein ot cal01 te that assayed $7.50 per ton. This 
dX' :!)(! will oover several hundred teet of praotioal11 all quartz. 

, ftNo.) (Arllil Shaft) shatt l1e8 1000 teet .est ot the big w.eh 
on the maia d1ke ot the Nellie ~ein and wes sunk 40 teet deep by 
lou1. I Armil 1n 1910 tor the Vi~laD. MinIng Company before the Nelli. 
Company aoquired the ground. The vein here is well defined, showing 
6 teet or quertz that the dump a •• a1ed t17.50 per ton gold, and 
j,lr. Arm.!l had p1cked eample. fro:... the ve1n that :run '40.00. East· ot 
tho sh.art. 100 t •• t. lIAr. Arm11 dug • trench 50 teet long in the toot 
wa l l seotion ot the .. eiD, and two t.et deep. that a888yed $5.00 tor. 
ita $nt1re length. 
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"No.4 (Good Go14) shat' 11.s still tarthe~ ••• t about 500 teet 
and 1s on an otr shoot ~e1D tram the main Sellle'dike, called the 
Green Quartz ~ein. The H.lli. ~ein runa near11 .aaterly and .eater11. 
but the Green Quartz ~ein run. 45 degrees south ot ••• t. Thi. ahart 
1. 45 feet deep, and the vein 1. better than 5 teet .1de, and ••• pl •• 
taken trom the oollar to the bottom of the shart gev. returna ot 
$8.00. Thi. vein run. through the Green Quartz property and show. 
tree gold where exposed. Allot the values I htive gl •• n were at ~he 
old prio. or gold at t20.67 per ounce. The Nellie y.ln .howa valu •• 
along its entire coura., i. in the Older andeaita wi~~ rhyo11te and 
phonoli te intruaions and i. one of the beat geologio.~ ., oondi t10na 
tor the making of large protitable bodi •• ot ore. 

(S1gned) 

(Doted) 

L. a,rpending 

June 18, 1947." 

According to a speoial edition or the lIohave Oounty Winer, 
teaturing mining, dated July, 1919, a speoial article stat •• that 
development ot the Nellie consists ot • ahatt 500 feet in depth, 
with crosscuts to the vein on the 350, 400 and 500 toot level •• 

On theee levels a small amount ot development work haa shown 
the existence of ft strong promising ~ein with ore ~81ue. running 
from $8.00 to $15.00 per ton. These value. represent vein width 
of from nine to twenty teet. Smaller segments of the ~ein glve 
values up to t45.00, aocording to A.I O. Keating, mining .n8in8e~ 
and tormer superintendent of the Big J1m ot United Ea,4 srn tame. 
Mr. Keating, at the time shatt work on the Nellie W~8 ueing 
prosecuted, wrote: "f\CrOSa the entire length of the Nelli. ol&iu 
the main lode ot~torop:s for II width ot trom twenty to tilirty teet 
and larger, the goneral strike being North 520 w •• t. The rib is 
traoeahle in magnificent proportions tor a di.tanoe of aix or 
seven miles acroaa the oountry. with the exoeption of a taw place. 
whera the softer part ot the 10d. hae eroded or oovered with detrital 
from the higher hilla beyond. By, the foregoing evidenoe. partioul­
arly the excellent showing ot thawin its Burtaoe value •• its 
aocessib1lity and consequent low worklns oost and proveD value of 
the ground in the adjacent cla1ms, the Nelli. group i. con~inclA8 
8S • property awaiting only etfioient development to prove highly 
luorat1ve. With the work pro!.rly directed and exeouted, there 1. 
s slgnal assuranoe ot handsome returns." 

Some of the work near the surtace unoovered or. ot a11l1na 
grode and some drifting .a. tone. The vein at ~hl. point oarried 
seven or eight teet ot ore averaging *9 to t11 per ton. The ~elA 
lies rather flat. dipping toward the north. At about 360 t.et the 
shaft entered the ".in aDd pa •• ed O.ut at a bout 385 r.et. On t~ 
500 t :,ot level a oro.scut .as driven to the ",ein, tro. the bottom 
of the shatt, and condit1on. similar to, those on the )50 l.~.l 
we r e enoountered, only the "alues .ere reported to be allghtlr hlper. 
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PraotioallJ no development work waS done on the SOO toot l.~el. 
To the louth •• at or the Nelli. ahatt there 18 • rather high h111 
whloh i8 oros.ed by the outcrop ot the ~e1n. At the top ot this hill 
10 one or "the beat surrace showings on the property, showing. shoot 
of or. with unusually good ~alu.s tor a surrace outcrop. 

SUGGlST CROSSCUT ON 500 

ConaidGrina the oba.r-ved oonditions it is auggested that a 
oroaE:out b. rWl on the 500 toot leval ot tbl Nellie ahatt louthwest 
about 100 te~t and cut the too.all portion ot the southwe.t tork 
of the Nelli. ledg •• whioh torma a junotion about 200 teet trom the 
southeast end 11ne ot the Nellie. It wla on this portion ot the 
lodge 1n II 70 toot shaft that SOUle ot the best gold ore weS found. 

J.41JRTHE H R::M.ARKS ON THE NELLI I 

In a letter report, dated July 15, 1947, f.d\'nrd r. Crusk1e. 
mining engineer tor the Victoria Gold M1nes Inc., wrote in part 
ooncerning tl~ Nellie mine: "I find that the main Nel11. ahart 
is in feir oond1tion, and at • modest capital outlay, CoD be re­
paired 80 a. to supply water it needed tor your mill, and tor e~en\­
ual conneotton with the 200 toot level ot the No. 1 shatt. 

"The results ot sampling ot aV fJileble .x~oe'-l1'ee are "fery en­
cc .. l'aging. aDd in one case or \\h1.ch I \"iill apeak later, phenom.enal. 
hll tbe IH.mploa are ot mine.ble ~eiD widths, and. the .",erage width 
ot the Nellie vein undergro l.~nd should approximate seven teet, The 
lI 'yerege valuea ot the Burt&Ce 8~mplea are .t least tw106 that ot' 
the Burface saaplea values founa in this district in the veins ot 
some ot th8 moat noted ~roduoing properties. In addition, the vein 
'~idth. are muoh greater, and the oonditions tor ~lgration ot the 
~old ~nd s11ver value. to water level due to leaohing aotion are 
inur e favorable. 

~In the large out you have made ac r osa the vein, where on the 
wsp you wi ll find the notation "~a1n Ore Zone", I find t hat you 
:h.aV$ 8 vein width of 45 teet. which averages $2 .40 per ton in gold 
.t.nd ail Vel' • This 18 phenolD.l!u'lal exposure tor the district, end 
should be exploited at the earliest opportun1 ty, tiS it will a8sure 
you of a ready ml~l feed while other developments are go1ng on. 
I ~ould reoommend stripping of th1e zone with a view to open p1t 
operat ion 1n this area. Subsequent oro5~outting to this area rroa 
your No.1 shatt may oonvert this operation to glory hale work. 

"I a~ ot the opin1on that your aoqu.isition of this property will 
&dd ten years to tha lite ot your operations, end will be a fruitful 
8 0 \.;.1'06 or profitable mill ore at all times it properly developed. 

(Signed) Edwerd F. CruBkle 
~1ning Engineer." 
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ARATABA VEIN 

Reterenoe la made to acoompanylng mapa and photographs to better 

appreolate the rela~lve positlon ot the items dlscussed ln this re­

port. On the Arataba olalm, oontaining whet formerly was called the 

Green Quartz worklngs, the present maln Viatorla development ahaft 

18 being aunk to out the easterly dlpping Arata vein at the 280 foot 

level. 

Loui. Armil wue the original diacoverer and the worked the aur­

toce orea with an ar •• tra in 191) and 1914. Long and W8Iver, .ell 

known Oatman operator. ot that period, aeoured an option on the I 

property, and, together _ith L. Harpending, incorporated the Creen 

Quartz Mining Company. A vertioal 8h~tt W88 sunk 45 t.et. Then 

the 110 toot lnoline ahaft was 8unk trom the bottom-ot which dritt­

ing wa. done 210 t •• t southeast end 2)0 teet -northwest. Ore from 

the ahatt and dritting ia reported to h~v. avereged $8.50 per ton 

($20.67 aD ounoe tor gol~). Reoorda ahow that at the 110 toot level 

in the inolined shatt a 4 inoh wldth ot the ~.iD geve assay return. 

ot $285.00 per ton. Wore water W88 enoountered in tn .. shatt than 

the ~veratora oould pump w1th the1r gasoline engine. A amall Chillan 

type mill W8S 1nstalled and approximately one thousand tons waa pro­

cesaed -1th about 5~ reoovery. ~h1ch i. but slightly lower than 

usually reoovered by the amalgamation process in the river range orea. 

Remn~nts ot the mill dump assay $11.00 per ton. Dissention among 

the COlIll!any ottioer. 1& 8ald to have caused the ahut-down ot the 

operations. Then the stook market broke in 1929, Arter whioh the 

company abandoned the property. 
I 

James H. MoCarthy relooated the olalma aa the Arataba group, 

and in 1946 he purchased the patented Good ~Gold and Bl11 ' Ruah Traotion, 

ad join1ng tblor1g1nal Green Quartz group on the north and •• st. The 

V1ctoria Gold ' Winea Company was incorporated in the same year and 

purohased all these olalma. 

This Arataba ~ein is part ot the Nellle vein system and this 

northerly portion i. uaually known a8 the Green ~uertz tault vein. 

It i. g8nerally or the 8ame type 8. other ~ein8 of the Oatman seotion. 

The str1ke 1s North 18 to 25 degree. weat, _ith a 43 to 45 deBree 

dip to the northeast. The gangue minerals are quartz, adularia an4 

oaloite, with .11ioified .all rock. Seams of olayey talo carry good 

gold valuea. Ther. are amall amounta ot pyrlte and near the surface 

partiole. of gypsum were observed. Y1n.ly divided particles of native 

gold oocur in the quartz and pyrite. There ia a footwall vain and 

a hanging wall ve1n with a oomb1ned w1dth trom 15 to 30 teet. E1ther 

~ein ha •• w1dth ot 2 to 18 teet, with orushed country rook between 

the t1VO Teins. 



ANCf.rH'ER ENGlmER COMWENT8 ON ARAT.4BA OR!:d 

10 C. Bray, 8 minlng englneer, .ho ln 1933 operated the ml11 
nt the Pl1grim Wlne, about 22 mile. north ot Oatman, in 1946 ln wtlt­
i ng about this Arataba ~ein, oommented: "The country rook 18 namod 
Eoporanza traohyte by the U. S. Geological survey. It is really. 
pot,.sh rich a.Ild •• ite, very tine grained and denae with small crystals 
or feldspar, visible in s atony ground ~ss •. It is overlain by the 
Oet •• n ande.ite on the •• st and underlain by the early ande.ite on 
t he west. The .arly andesite 1s .stimated to be 3,000 teet thiok under 
the ar.a. Roth rocka are out by dike. and stock. of rhyolite and 
d1kea or ande.lte which closely resemble. the Esperanzb tr.ohyt •• •· 

Mr. Bray turther .aid: ~h. Oatman di8trict 1s .ithout any 
milling facilitie. at pre.ent, but there i. ore enough in aight to 
.arrent. a custom .mill ot at leaat 150 tonD oapaoity. Th~ Victoria 
Gold ~ines have an id •• l location tor suoh'a plant. Its ,min. oould 
be used to aupply suoh • plant wben other shipments tal1 ~ thus in­
luring a oontinuou. run tor the mill. The Western Star Mine, 10 
miles northwest, could 8upply 25 tons per day. Leasora on t.he 
lioD.er oould ship 25 tone per day, and the Gold Dust, Vivian, Lex­
iAgton. SunnY8ide, Lezy Boy and others .ould ship aome ore, perhaps 
in the aggregate enough to take the whole capaoity ot the mill. 

WWithout doubt, it .ould b. better to mill at leaat 75 tone out 
of Vlotoria Company'. mine. and talce aa muoh more trom the outside. 

"The oyanide proo.aa .ill make • hi~ recovery w1th known methode 
and no experiments are nec.ssary. Only 3i .ile8 ot po.er llne aDd 
one mile of road _ill be neo.saary, and water, tailing ponds, and a 
good mill site are at hand. 

-rhe plans ot the cOJllt,any should be oarried out at onoe, a. a 
good mill oan be ob~.ined tor le •• than halt price, complete with all 
aeoessory materi.ls. Tho ahatt should be sunk to th~ 200 toot level 
(lnd s 'tatil")n out, .nd al5 aoon .s dritts, north alid south, are out ot 
t ho ~ .Yt the shatt should be oontinued to .the three hundred, and the 
. ·t at1on there arranged to oontinue the .hatt. wi th two new le~els 
t. he mine can .a8ily produoe 150 ton. per day. It is probable that 
muoh better ore will lie below the three hundred toot level anA in 
b'lH t or .idth •• 

"A wall de.igned oyanide mill .hould alll this type ot ore tor 
about $2.25 per ton, with an extraotion or 95~ plus. }. milling 
oharge ot t3.50 per ton and a guaraJlt.ed extraotion should be oharged 
~ l f i rst, on cu.tom ore. Thi. will give the oompany a revenue ot 

1
1 .2 5 per ton on oustom ore end 75 tons per day ot mine ore averaging 
6 .00 will give. oompany re~enu. ot $3.75 per ton, or a tot.l or 
93.00 on the custoa ore end $281.26 on min.s or. per d&7. This . 

amounts to tll,250 p~r month, to be us.d on the mino. t6,OOO.OO 
PIU' month w111 pay .11 the aine expenae with • ore. ot 30 un. 

Competent aanagement w111 make a amall beginning 1iko tht. grow into 
I lar ge mining oOi:.,Pany. 

Re.peottully .ubmitted. 
;j/ / / 
?rVY?-<J r:t;y-~./ (Signed) J. Carlton Bray, Wining En&ll1.er." 



The tolla.ing tabulation we. al.o reported by Mr. J. C. Bray 
t o h.~e been taken trom at le.at 50 teet below the ground: Quote: 

1 -
2 -
J -
4 -
6 -
6 -
9 -

10 -
11 -
12 
1/. -

/ ' 

GOLD PER 
Ounces 

0.09 
0.17 
0.78 
0.25 
0.04 
0.10 
0.08 
0.14 
0.06 •• Faoe 
0.19 
0.71 
0.15 
0.02 

Adularia 

0.10 
0.29 
0.51 
", " \ 

TON 
Value 

• ).15 
5.95 

27.)0 
8.75 
1.40 
).50 
2.80 
4.90 

Drtt.2.10 
6.65 

24.85 
5.25 
0.70 

Streak 
0.80 
).50 

10.15 
17.85 

SILV'ER PER TON 'i' OT.Al VAL UE 
Ounaes Value GOLD A-, SILVER 

0.40 0.36 $ ).51 
0.20 0.18 6.1) 
0.50 0.45 27.75 
O.BO 0.72 9.47 
0.20 0.18 1.58 
1.10 1.09 4.59 
0.18 0.20 2.98 
0.60 0.54 5.~ 0.60 0.54 2. 4 
0.80 0.72 7.37 
2.00 1.80 26.65 
0.50 0.45 5.70 
0.40 0.36 1.06 

28.00') 1.80 29.62 
O·iO 0.)6 ;3.86 
1. 1 1.44 11.59 
1.10 0.99 18.84 " 

Under date or Way J, 1947, Edward 7. Cruakle, aining engineer 
tor the Vlctorl.'Gold Min •• , Ina., in • letter report, wrote: 
"enclo.e, herewith, plan end aeation •••• y map. ot the major portion 
of your mine working. where your mo.t immediate plan. tor develop­
ment are proJeoted. - - - - - A remark.ble te.ture of the ore­
diapo~ition noted on yoar property i8 the ocourrence ot coarae, 
primary gold in •• aooiation with hematite. Thi. reature, together 
with the ooourrenoe ot the type ot late atage quartz oarrying 
e1oe11ent gold velue., i. analogoua to the ore-diaposition that baa 
made the tbmoua bonanza minea ot the Oatman Diatriot, auoh as the 
Tom Reed, United Eastern and Gold ' Road. - - - - - - - I can premia. 
you, 8S • result ot my examination and s&mpling ot yo~r property, 
the tollow1ng possible ore development to the 200 tt. level between 
Tunnel No.1 and Shaft No.4 -- A minimum tonnas_ of 25,000 ton. 
of ore at an average value ot $11.00 per ton, or • groa. value ot 
$275,000. With the mill that you contemplate on the ground, properly 
designed, you shquld realize a ~rotit ot at least $5.00 per ton, 
al l owing tor ell oontingencie8, or a net ot ~125,oOO. Ore extensions 
to depths below 200 teet seem very probable. - - - - .. - - - -
Goo ~ ore of 8 similar nature i. found aeverel thou8and teet essterly 
at the bottom of your 100 tt. deep shaft on the Arataba No. ) cla1m. 
Inasmuoh, however, ae the intervening a~ea is largely covered by over­
burden, p08iti~_ ~ein extension that4 distanc8 oannot be made, but rro~ 
t he s t rike, d1p, and nature ot the vein tnere, it i8 very 11kely. 
Thi s intervening area should be e~plored _ith the purpose ot develop­
ing a large tonnage mine as soon &8 p08sible. 

, Respeotfully yours t • " 

'--// ../ LI 'r" ~ • ./ / . (Signed) EdwlIrd .,. Cruakie t Mining Enginee: 

./itn.o ",'v, ~ 
J,/,. ~40 





ORE AVY-RAGFD '14.87 lINDER 1948 PRI C:;S 

Under date of )darch 9. 1947, 111'. L. Harpending of Long Beech, 
Calitornia, tormer operator ot the Green" Quartz ~' orking8 on the 
Aret.ba ~No-th). wrote to James H.I MoCarthy. president or the 
Victoria Gold ~ine8. Ino •• oonoerning results obtained during his 
activity there. In part, h. sald: ~h8 inolined ahaft averBged 
:8.50 (old price)," (Thl. ~ou1d be ehout t14.87 under 1948 
prices of gold end silver.) "down to the bottom. I found two 
pockets 1n sinking, that ~e8 in the oenter of the vein, in the 
shape of 8 wash basin that Wes real high grade, end most ot it 
in nugget form. When I hit the pocket of water at 110 feet, three 
inoh •• of Buear quartz on the hanging woll &8sayed either t386.00 
or $286.00. I know ita one or the other . 

"The .ater level oame up ' to 50 feet in the Bhaft, &nd I drove 
e drift both north end south when I put in that Glbson mill. The 
so uth drift did not show up mftch, but the north drift had good 
milling ore in it tor Quite a distance. The ore8 Yiould not plute 
oanone of the Oatman ores evel- did. And my tailings ran $11.00 
per ton. Heads we ,re a8 high as t26.00 find the everage vblue at 
$18.00. 

"The 65 foot shatt sunk in 1916 is not connected with the 
incline shaft. According to our survey the shaft would have to be 
sunk 325 teet to hit the Green Quartz vein. The Long and WcIver 
shaft 2 or 3 hundred teet to the north 18 connected with the dritt 
I drove. KnOWing the ground 88 I do, it I wes you and I intended 
to diamond drill it, I would drill one hole about halt wey between 
the incline ahaft end the Long' and McIver ahaft, and another hole 
about 100 teet north ot this aame shatt, be.idea one hole at the 
collar of the. incline shatt. 

"I .ould get 8 depth 01' at least 300 teet. - - - - - - - - -
Truly yours, (signed) L. Herpending." 

ARATJ\BA VEIN (South) 

The distanoe from where the Arataba vein branohes otf trom or 
contacta the N.lli8 vein on its northerly end to its exposure a. the 
Arataba v8in (south) on the Arataba No.3. whioh inoludes the tor!er 
Creen QU8rtz Extension lode olaim or the ~ormer Thlacourt group 8 

around 7,000 teet. . 
In 1924 when I first made en examination 01' this portion 01' the 
presently known Aratab. ~eiD (south) ot the Victoria group. the 
development 'Nork, for tIle moat pert, consi~ ted of a 25 foot ahaft 
exposing the vein, aU{.Jplemented by tlwO other shafts of le8s8r depth. 
from ",bieh 8amples were taken. In this 25 toot shart, known a8 the 
Thiacourt ahaft, the outcrop of the vein was oovered by 12 teet at' 
t alu8. and 1n the small gulley to t~ 1 e northwest. 

(... ".,-./ / j 
Ii, (/', r/~ NJ'~~· .' .:' . 
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»aln Victorl. Sher\ Boundar, Cone 

~ulldo&.d Arataba (southl-P1t Th1acou rt 100' Shaft 
14,:) Ton ah1pm.nt from tht. thart alllslYtt<'l ,21.00 
10 1929 - would be worth t~6.7~ in 1948. . 

I ; 

[:,~J~ 
K ingman. Arlzonc l4 1P 4(J 



" 

There has been conside 'able rault movement 8S 18 avidenoed by 
the d18tlnati~e 8liokenaidlng along especially the hanging ~all of 
'tile ~.ln Vlhere partialea 0 f the aOI_ntry rook ere intermingled with 
the taley material and other vein filling. , 

The strike or the ~.in 1s North 40 degrees West and it dips 46 
degrees to the North88Bt. The vein is of the true ris~ure type in 
'!W h ich there has been movement sfter the ~ein had been formed. The 
7eio materiel oont.ins oonsiderable qusrtz, calcite, and the rock 
1 $ not freah, having been highly altered, 80 that the c1et f. r4iLiat1on 
~) f i ta exact lithographio oharfloter is perhaps not possible. In many 
r e sp eot s , however, it resemble. the altered vein filling observed 
in o ther parts of the district. 

The veln a8 expo86d in the old 25 foot~ln shaft and in the 
U9v1 ne Shaft No.2, whioh is 65 feet deep (only 15 feet in 1924) 
,li n d "bout 100 feet north~eBt or the former , i a fro l., 6 to 8 feet wide. 
~ ~ i ndioa ted from the apeay results of samples taken, the velues are 
t n ~ol d end silver and distributed across the veln. The vein 1s 
~!'JI; p 08e ~. by the d1 rfer~nt Bh1:lfts end prospecting for over 300 fe e t 
!Dr t OlJe st elong the lode line of the Aratobe No.3 cleim. 

I n July I 1924, I eSf:I in ex.emined 8peclulene of high grade ort: t&ken 
fr om the surfaoe 'Morkings of the Arateba v01n (south), then knOl¥D 8S 

the Th l acoUl't. which I eX lflmin8d tind found to h8ve the aeme general 
c ttera oterlstios of other high grade ore found i n the Oatman eection. 
~" h e f re E\ eold ~htch oou:d easily be $08n "'lith the naked eye WbS 

Burrounded by minerals of 1ron tind manganese. The rock Leter1al 1n­
clj,.oa t€1d e porphyritio textur 8, oOfijposed of glassy felds!Jer and Bome 
;" 6rro - ma g,nosiu.m !!l lne ral embedded 1n a ground-mass of feldspar needles 
and 61a sa . At the tice. the a t udy of this ore lias DE"de, I advised 
2'! ,ffil!8 Devine, then 1n char[,e of thp. '1'hiacourt propElrty, to furt.her 
d e ve l ope ~ h8t I he lie ved was e shoot of ore thet would de~elope into 
1110 :. c:},ort ant body of ore. Wr. I.>ev1ne did the best he could to open 
th i e De vine eheft, and later did ship the ore from this shaft devel-
a ~ ' H~ftl1 t . h8cently the present Victoria operator . used 8 bulldozer 
tv un oove r t he '1ein " he r e Number 6 s8!n.ple WbS t a k e n , and .Mr. Cr08k1e 
L) ld me tha t ~: 5 8bmple of thi 8 1947 work:: (ees photograph), efter the 
s~r ln o e o ve rburden W6~ bulldozed orf, ohecke d . 

I n Janua r y, 1924, I cut aix semples, es follow s : 

Number 1 sam.ple we s t aken .or088 8 feet of 'the v~in at the bottom 
Jt t r.>e 2 5 foot Thiacourt shaft, but possibly 4 0 fe e t above the expos­
ur es o f t he vain tn the Devine No.2 shaft (which in 1924 waS only 
1 5, f e e t deep) to the northweat. This ... ple, when ass.rea , gave 
r (:t s Lll t s of 0.06 ounoes golc1 and 0.34 ounces silve r. ($2.44 under' 
1948 prioes of gold snd 81l~e r .) 

L-, , ./ / 

v:LJ.-O jv;...d. . 
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Humber 2 8ample was taken aoro •• 7 teet ot the vein on the 
•• at aido at the Thiacourt shart opening, and contained 0.10 
ouno •• gold and 0.3' ounco. silver. per tOD. ($).8S in 1948.) 

Number 3 sample wa. taken on the .est aide ot the ahart opening 
1n tho Devino No.2 abaft aoro •• 7 t.et ot the vein and gav. asaay 
returns ot 0.18 ounce. gold and 0.72 ounco. silver p~r ton. 
(t17.02 in 1948.} 

Number 4 sample was a .oleotod sample taten elons the south 
.ide ot the Devine No.2 shart and oont.1Jled considerably more 
Quartz than the previous sampl... It aa8ayod 1.46 ounce. gold en4 
1.46 ounces silver per ton. (t52.S6 in 1948.) 

Directly below Saaple Ho. 4 another .a.ple W.8 taken in alightly 
sorter material a. Number ,. which aS8ayed 0.20 ounce. gold and 0.40 
alUlce. silver per ton. (17.40 in 1948.) 

t.u.mber 6 sample •• " taken acro.a 14 inches or the vein, about, 
200 teet northwest or the Devine abatt No.2 and aa.ayed 0.10 
ounc •• gold and 0.60 ounc •• silver per ton. lt4.10 1n 1948.) 

A VEUAOE '7 .20 Plm TON 

In caloulatlq the v.1ue or the above .ample. by the "Width­
value" method., they average $7.20 per ton. , The 140 tone ahippee; rro. 
the Devine No.2 abart 1n 1929 by Harpendina. MoCarthy/and Tildon. 
leasera, averaged $21.00 then, or about $)6.75 aooording to 1948 
prioe.. Number 4 and 5 .amples, taken in 1924 •• veraged $29.98 
per ton under 1948 price •• 

With an equal a.aunt or underground development centering around 
this Dev1ne No.2 ahart, I expect the orea to equel or better the 
indiokted $14.87 value per ton reported by Mr. Harpending tor the 
110 toot 10011.11e ahatt area in the ..uat.ba (north) v.ln. 

ATTEldPT i.tADE TO .AVERA~ SAMPLIlL 

In order to arrive at an a~erag. value or Viotoria o~e., together 
with their ayerase wi4th, the tollowing ohart was made. 

All Bkmples noted in your mine reoords and reports were multiplied 
hy the rootage lncU olated tor the persona taking thAt.,. including 141'. 
Harpending, Mr. Croakie, Mr. aray, Wr. Keating, at al, ~nd my.elt. 
The product. 80 obtained were divided by the total nUQber or t.et 
tor the .~pling by each person, toget the avarag. value per ton. The 
average width .. as obtained by dividing this tottll sampling width in 
eaoh oase by the number ot aamples ahown. U~ing this Same method, the 
average results tor each individual vein were averagad to get tho 
average. shown on the ohart. Then all were again 80 averaged to get 
the Victoria average. Sam~lea ranged in Yalue r~ac $1.06 to $52.56 t;e 



and in width trom 1 toot to 9 t.et. The result. here .hown aro 
pr •• ented 8imply and only a. a guide to indioate the value th.t can 
ba .xpeoted, and a. a ba.i. t or conser"'atlve oel~ulatlon. and PUl'­
po.as ot estim.tion only. 

CALCUl..AnD AVD.AQXS FOR ESTIMATING 

H ... ot veiA Averas_ A ••• y ,Average 
V!lue {1~~8) Width 

Arataba (North) flO .71 4.00 

Arat.b. (Soath) • 6.37 5.15 

Aratab. (North" South) t 8.29 4.57 

Nellie .16.)8 4 .1 

Bill Ruan $ 6.5) 5.0 

~ VICTORIA !!.YY! $10.07 4.56 --- -----

FUTURE OPERAT!}JJ COSTS 

The que.tion ot the tuture op.rating oosta or eny mine are u.u­
ally interesting. Suoh oontemplated ooata oan beet be obtai n.d by 
oomparison with other operating oompanies in the B8me looality, wh.re 
3imilar ore. ha..,e bfH,n mined and m11led. Theeold orea at the Bleck 
or River RHnge ot mounta1n., .~eoi8lly in the Oatman seotion ot the 
San Franciaco Wining D1striot. Mohave County, Arizona, are praot1o­
ally the sam. throughout; the gold is extremely fine and disseminated 
through the Quartz. so that very tine grinding i8 requ1red, •• peoi.lly 
where the orea are to be tre.ted by the oyanide prooesa. 

The or.. at the Victor1. gold mine ~ould read,l, r.spond to 
tr.atment by the oyanid. prooes8 as practiced in th&go14 bear1ng 
O.tJlan •• otion, whloh has been ~orked out to a nicety by ,the y •• rs 
ot practioel experier.o. 1n this locality. The pre.eat'coats w1l1 
oorrespond to tho ••• hown in the following t8bulatlona, . alt~o treish' 
caD be 4eli~ered from Arizona and California supply points over pa~.d 
high.ay. direot to the ain. at lower t~ the delivered ooat was at 
the t1.e theae COlt. w~re tabulated; and altho electric power rro. 
Boulder Daa can today be de11~.red under the coat ot power in tormer 
y •• ra; .upplemented by tn •• ~a1labilit1 ot man-power aevin£ machine. 
tor undergl'ound u.e; th.r. hal alao been 1D increaae in the oO'.t ot 
other •••• ntial 8uppli •• b •• id •• 1. bor, ao tha.t, ~e 00. ts today will 
be p~.otioally the ••••• ahowA. ~,LJ - . / I ,j , \ ;1 
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The treat.ent br oyaniding ha. been atandardized. It might be .ell to review the ooata at a producing mine, in order that an intelligent compariaon can be m.de. 

The rollowing data haa been obtained trom the oompreheneive report ot the managem.nt ot the United Eastarn ~ining Co., _ho operated and a_ned valueble mining property in the Oatman seotion ate. ailea tt the northeaat ot the Victoria gold mine group. The charaoteristioa ot the ore so tar a8 the m111ing is concerned are praotioally the .a.. Operatl.Dg ooata are practioally the 8ame and this presents the beat oomparison tor a 8imilar ore in this section. 

COST PER TON 01 ORE TREATED 

Direct Labor Taber 'Exploaive. Power Power Operating 
MiAe Wl11 

'1.749 0.31) 0.429 0.20) 0.89 0.0619 

Marketina Inclil'oot A4a1ni.tratioJl 

0.127 1.177 0.156 

The di.tribution ot all mining and milling ' ooat., which are hore tabulated, have b.en oaretully analyze4. The.e are ooata of the United EaDtern aine. The ooat. ot the wall known Toa Reed gol~ mine. in the ae .. district are reported to be 8ome~hat lower t han thft.e given here. 



Foreman & Shifter. 
Stoping 
FillLn8 
Develop.cunt 
Deedwork 
Hoiating 
Dewatering 
Assorting ore. 
Sampling 
ABaaying 
Engin.ering 
Ventilation 
)diaoelleneous 

Total aining ooat. 

General 
Lighting expen.e 
Water aupply 
Coarse oruahing 
Coarae grinding 
Fine grinding 
Cyan1ding 
Tailing disposal 
Clarification 
Preoipitation 
Refining 
SUlpling 
Aa •• ying 
Retreating tai11ngs 
.will heating 
Solution recovery 
Experimental work 

Total milling ooat. 

Tot.l mining ooata 

MINING COSTa 

MILLING COSTS 

TOTAl, WINING &. 6JILLING 

Cost per ton 
10.091 
1.72 
0.519 
0.267 
0.01 
0.247 
0.067 
0.015 
0.021 
0.033 
0.031 
0.022 
0.292 

'3.335 per ton 

$0.156 
0.004 
0.121 
0.047 
0.36 
0.469 
0.48 
0.019 
O.02~ 
0.09 
0.037 
0.00) 
0.033 
0.009 
0.029 
0.007 
0.001 

$1.915 per ton 

J~3J~ pel' ton 

$5.25 per ton 
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In order to alar! ry oertfl1n t erminology end avoid eny ms'· 

und.rstand i ng 1n ue1ng them in thi5 report, I have on the foll ow ­

ir:l8 signed peges quotod datin1 tiona ot etandard t e rma rela ting to 

t h9 me tal mining 1ndustry, obtained from "A Glossary ot The ~lnlng 

And ~1nerBl Industry" by Al ber\ U. Fey. published 1920, by the 

Uo S. Bureau ot M1ne$. 

"Ore " 1. A na tural mineral oompoun4 , ot the elements ot .. hloh 

one at 1 •• st ia a metel. The term 1. applied more looaely 

Page 475 to all metalliteroua rook, though 1t contain the metal 

Bul l.95 in a tree' atate, and occasionally to the compounds of 

Bur. ot non-metallio aub.t8~oes, aa aulphur ore (Ra¥mond). 

Min ••• Dopt. Alao, material mined and worked tor nonmetala, aa pyrite 

Int. ia an ore or sulphur (Webster). 

A mineral ot sufticient value a. to quality and quantity 

~hloh may be mined w1th prof1t. (Ihleeng). 

A mineral, or mineral aggregate, oontaining preoioua 

P.47S or uaeful metals or metall oidl, and whioh ceo\':"1 in auoh 

quant1ty. grade, and ohemical oombination' a. to make 

extraction commoroially ~rot1t.ble. (Robert Peele, Min. 

& Uet. Soc. or America, uli. 65, p. 257) 

A met.llitereroua mineral, or an. aggregate ot motall-

1terou. m1nerals! more or 1 ••• mlxed with gangue, which 

trom the Itandpoint of the miner, oan be won at a profit, 

or from the standpoint ot a metallurgist can be treated 

at & protit. The teat ot yielding a ~et81 or metale at 

a~rotit s.ems to me; 1n the last analysia, to be the-­

o y foasible one to employ. (J. 7. Kemp. Trans., Canad­

i&o Min . Inst ., 1909, p. 367 ) 

" re block~d out" 
Ore expoeed on thres aidos within a reasonable d1stdDCO 

P.476 of eaeh other. (H.C.Hoover, p . 17) 

·' 0.,..8 developing" 
Ore e~po89d on two sides . See Probable orG . (B.e.Hoover, 

1 .476 p . 17) Fir at cleaa, blocKet'iTth one side hidden i 86cond 

ola~e. blocks with t~o sides hld~en; third class, blooks 

" i th thr,ee s1dos hidden . (Phill1.p Argall, M1n. end 

Wet. Soo . of Am., Bull . 64 D p. 260) 

!-Iproba bi. ore tf 
Any blocked ore not certain enough to be ~ln Sight" and all 

are thHt 18 exp osed for s8mpllng, but of whioh the limi ts 

P .540 end cont inuity ha~e not been ~rov~d by blocking. Also, . it 

i noludes any undiscovered ore ot ~hich tter~ i 8 8 strong 

probability ot ex1stence. Ore that 1s expoBsd on e i ther 

two ot' three s1 des . Wtl ethel' two or three aidea be taken 

8S 3 bas1s -ill depend on the cherMcter of the deposit. 

(Min. mnd Met. Sao. ot Am., Pullo64,pp.258 and 262 ) 

~ -' : - -,;' 
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"Or. d.~.lop.d" 
Oro .xposod on four a14.a in bloaks varloualy p~o-

P. 476 aorlbed. 

"Poal ti ve ore" 
Ore exposed on four sld •• in blooks ot a 81ze ~ariou.l7 

P.S)l pro8cribed. ~ "Ore developed", also "Pro~ed oro". 
(ij.C.Hoover, p. 17) 

Ore wh1ch 1s exposed and properly sampled on tour alde., 
P.5)O in blooks ot rea80nable size, having in ~i.w the nat~e 
Bull.95 of the depoalt as regards uniformity of value per ton 

and ot the third dimenaloD t ot thickne88. (~in. and W.t. 
Soo.ot Am., Bull.64, p.262J 

"Proved o~e" 

P. 541 
Ore where there 1. praotloall~ no ri8k of failure ot 
oontinuity. (H.C.Hoover, p.19) Sep !1!2 Positive ore. 

"Po.aible or." 
Ore whioh may exiat below the loweat workinga, or beyond 

P.SJl the range ot aotual viaion. (M1n. and Met. Soc. ot As., 
Bull.64, P.262) 

"Ore oxpo ctant" 
The whole or any part ot the ore below the loweat level 
or beyond the ranee ot vision. See Poaaibl. ore, alao 

P.476 Prospeotive ore. (H.C.Hoover, p:-I7) ---­
The ~rospeoti va "falue ot • minfs beyond or below the last 
"f1s1hle ore, b .ed on the fullest llo.sibla data troll. the 
mine being axamined, and froll. the oharaoteristios ot tne 
mining diatriot. (Phillip Argall, W1n. and Wet. 800. ot 
AD., Bull.64, p. 260) 

"Proapeotl. e ore" 
Ore that oan not b. inoluded as pro"fed or probable, nor 

p .540 . definitely known or atated 1n terlU ot tonnage. See 
Poasible ore, !!!2 Ore expeotant. (H.C.Hoover, p.~) 

"Low Grade" 

P.409 

"Ora t aoe." 

P.476 

A term applied to orea rolatively poor in the .. tal to~ 
.hlob they are ained; lean or •• 

Tho • • ore bodies that are expoaed on one aide, or ahow 
only one race, and ot .h1oh the ~alu.. oen be determined 
only in a pro.p.oti~a .. nner, a. deduced tram the sen­
aral oondl tion of the l1in8 or pro.peot. (Wln. aDd Met. 
Soo. ot Am., Bull.64. p.2S9) 

AOre partly blooked" 
~ho.e ore bodies that are only partly de~.loped, and the 

P.477 ~aluea ot whloh oan ba on11 approximately determined. 
(See PrObable ore.) 

, . ~ 



"Ore in eight tl 

P.477 
Bull.95 

"'Deposit tl 

P.211 

"Exploitation" 

P~255 

"Exploration" 

P.255 
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A tara trequently used to indioate two separate tactor. 

in an e.timate, namely 
(a) ore blocked out, that la. ore exposed· on at l.aat 

three side. wi thin resona ble. distanoe ot each other; 

{b} o?e ~hioh may be reasonably assumed to exist, though 

not actually blooked out; 

the.e two raotor. should in all daees be kept di.tinot. 

beoause 
(a) 1a 80~erned by tixed rule., while 

(b) i. dependent upon individual judgment and local 

exporienoe. 
Th. expre.sion "ore in eight .. 88 oommonly used in the 

paat appear. to posseSB 80 indefinite a meaning as to 

di.oredit ita u.e oompletely. The terms Positive ore, 

PrObable ore, and Poslible ore are suggested. (Uin. a·nd 

Wet. Soo. or Am., Bull.64, pp.256 Mnd 261) 

The term mineral deposit or ore deposit, is arbitrarily 

used to designate a natural occurrenoe ot a usetul 

sineral ore in .uttioient extent and deeree ot oonoen­

tration to invite exploitation.(Raymond} 

The extraotion and utilization ot ore. Otten contu •• d 

with "exploration". (Riohard) 

The work in~olv.d in looklng tor ore. Otten contused 

with "exploitation". (Rio~rd) 

"Exploring mine" 
(Soot.) A workina plaoe dri .. en ahe.d ot the others to 

P.255 oxplore the tield. (Barrowman) Prospeot. 

"Pr ospect. .. 

P .540 

To examine land tor the p08 ~ ibl. ooourrenoe ot ooal 

or ~aluable ailieral. by drilling holes. ditohing, or 

other work . (St •• l) 

"Pro.pect Hole tl 

Any ahatt, pit, drift, or drill hole made tor the pur-

P.540 poa. ot prospeoting the min.r8l-be8~ ground. 

P.540 

"De ... lopment" 

P.2l.4 

Searohing tor new deposita; also, preliminary explor­

ation to test the value or lodes or plaoera alr •• d1 

known to exiat • . -

Work done in a mine to Open up ore bOdies, 8S sinking 

ahatte anddri .. ing levela, eto. (SkilUler) 
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