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DENVER BQUlPMENT COMPANY 
ORE TESTING DMSION 

ileaWI', Co1ondo 

October 10, 1962 

Americana Investments, Inc. 
3015 East Thomas Road 
Phoenix, Ar1zona 

l" ,l I 

Attention: Mr. Leland M. Wiscombe 

Reference: Order No. PW -70763 .c"" 

Gentlemen: 

We are hereby Bubmitting the follow1ng report covering the assays 
on the individual samples and batch concentration tests on a 
composite of the samples submitted from the Tom Reed Dump located 
at Oatman, Arizona. 

Sample Identification 

On September 17~ 1962, we received via personal delivery by Mr. 
L. M. Wlscombe, Phoenix, Arizona, eight sacks of cyan1de tailings 
having a gross weight of 459-pounds. For identlfication purposes 
this shipment was assigned our sample number 293~. 

Object of Tests 

The purpose of the test work was to determine the following: 

1. The gold and silver content of the ind1vidual samples 
and the percentage of water soluble gold and silver. 

2. The gold and silver content and water soluble values 
in a composite sample composed of 12-percent by weight 
of each of the red ta1lings samples and 40-percent by 
weight of the white tailings sample. 

3. Laboratory beneficiation tests for the recovery of the 
gold and silver values from the composite sample using · 
the Denver Mineral Jig, cyan1datlon and flotation. 

Sample Preparation 

Preparation ot the ta1l1ngs samples consisted of redUCing the 
consolIdated lumps contained in each sample to all minus lO-mesh, 
mixing thoroughly and quarter1ng by repeated passes over a r1ffle 

ALL UCDNMINDATIDH. AHD D"'N'D.' U".UIID ,. THII " .. DIT ".'1.110 aN 'UTAUUII'CAL IUULT. DIT"'N'D ,. TNI ai' TIITI •• LAI.IATD.Y or 
T"' DINVIt IqUI .... [NT COMPA"", A.D AP .. LY ONLY TO TNI TIIATNIN" ., ."TII'AL ca.' ....... TO THI UWL' IUI .. 'TTID If TNI IUI"'CT CO." .. N'. 
TM[ .'CD .... naATIGH. rDI .... CI.U.n, 'NCLUD'.' FLOWINlnl, 1101." UIII .. N. aT ..... "'UT'., DET"'LI In rDITII II. T ••• ".01, Ailil 
ULIIV'D TO II """'UIU ral CD ... natAL U.,.I' " •• , ,. DUI 0"'.' •• , WILL MaT .It,. •••• A." v.aPlIlO U. I. ""TlltT' I.D ... TD UI ••• WlYIII, 
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01'1111'011. . 

fill,· - .a 



DENVER EQUIPMENT COMPANY 
ORB TESTING DIVISION Order No. PW-70763 

Deaver, Colorado 

sampler. Three-fourths of the total sample was returned to storage, 
the remaining quarter was mixed and sampled to provide a head 
sample for analysis and material for testing. 

Sample Descr1ption 

Following 1s a brier descr1pt1on of the samples submitted, their 
weights and gold-silver assays: 

Sample A - Red tailings, gross weight of 85-pounds 
and marked "Side of Dump." 

Assay - oz/ton 

Gold - 0.05 
Silver - 0.10 

Percent Water Soluble 

22.2 
29.1 

Sample B - Red tailings, gross weight of 69-pounds 
and marked liS-feet Crom bottom south of 
ISO-foot tunnel." 

Assay - oz/ton 

Gold - 0.07 
Silver - 0.23 

Percent Water Soluble 

14.6 
Nil 

Sample C - Red tailings, gross weight of 44-pounds 
and marked "2-feet from bottom 100 North 
tunnel." 

Assay - oz/ton 

Gold - 0.03 
SlIver - 0.11 

Percent Water Soluble 

27.0 
Nil 

Sample D - Red tailings, gross weIght of 61~pounds 
am marked "Tunnel 0-70' and 10 feet high." 

Assay - oz/ton 

Gold - 0.12 
SlIver Q.25 

-2-

PAOB NO. 

Percent Water Soluble 

41.9 
5.4 



DENVER EQUIPMENT COMPANY 
ORB TESTING DIVISION Order No. PW-70763 

Deaver, CoIondo 

Sample E - Red ta1ling, gross weight 79-pounds 
and marked Bank 25-foot from bottom.-

Assay - oz/ton 

Gold - 0.03 
SlIver - 0.07 

Percent Vater Soluble 

20.2 
Nil 

Sample P - White tailings - gross we1ght of 96.5-pounds -
No markings other than ItWhi te Tailings. " 

Assay - oz/ton 

Qold - 0.04 
Silver - 0.10 

Percent Water Soluble 

18.3 
22.7 

Sample G - Spec1al samr.le, gross weight of 25-pounds 
and marked 'Surface Composite Sample." 

Assay - oz/ton 

Gold -0.03 
Silver - 0.03 

EXCLUDED FROM 
COMPOSITE SAMPLE. 

Sample H - Composite sample for testing and composed or 
l2-percent by weight of each of the red tail-
1ngs and 40-percent by weight of the white 
tail1ngs sample. 

Assay - ,z/ton 

Gold - 0.04 
SlIver - 0.16 

Percent Water Soluble 

35.9 
19.9 

Additional assays and screen analyses or the lndividual samples 
are shown on data sheet number 5. 

The percentage of water soluble gold and silver 1n the samples 
was based on the difference of assays of the samples as received 
and of the water washed head samples. 

An examination of the heavy mineral concentrate obtained by panning 

-3-
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DENVER EQUIPMENT COMPANY 
ORE TESTING DIVISION Order No. PW-70763 

Deaver. Colorado 

a portion or the composite sample showed no free gold or silver 
and only small amounts of iron ox1des and base metal sulphides. 
Following 1s a screen analysis of the compos1te head sample 
as received with gold and silver assays of the screen sizes: 

Head Sample 
Washed Heads 
Heads + 150 Mesh 
Heads + 200 Mesh 
Heads - 200 Mesh 

~ Weight 

100.0 
8.2 

11.8 
80.0 

oz/ton 
Ag 

Water soluble by d1fference 
% Water soluble, calculated 

Assay 
Au 
0.04 
0.026 
0.03 
0.06 
0.02 
0.014 

35.0 

0:16 
0.128 
0.30 
0.20 
0.10 
0.032 

20.0 

..... 

Results of Tests 

Following 1s a brief description of the laboratory test procedure 
and of the results obtained in the beneficiation of the composite 
tailings sample. Tests Number I through 3 are described in de­
taIl on data sheets Number 1 to 4, inclusive. 

Test Number 1 
Composite Sample Denver Mineral Jig 

A 2500-gram charge of the composite sample was pulped at 50-percent 
solids to break any consolidated particles and then concentrated 
by the Denver Laboratory Mineral Jig to yield a concentrate and 
tailing. The jig concentrate which was produced at a ratio of 
concentration of 100 to 1 assayed 0.07 ounces of gold per ton, 
0.27 ounces of silver per ton and contained 1.7-percent of the 
total gold and 1.7-percent of the total silver. 

An analysis of the test products indicated that 36.5-percent of 
the gold and 11.7 percent of the silver was in a water soluble 
coooitlon. 

Test Number 1 is reported in detail on data sheet Number 1. 

Test Number 2 
CompoBite Sample 

Carbon-Cyanidatlon 
and FlotatIon 

A representative sample of the compolite tailings was pulped to 
33-percent solids and then agItated 4-hours at a solution strength 
of 0.25 pounds ot sodium c1anIde, 0.5 pounds of lime and 0.40 
pounds of Morit wood charcoal EX per ton of 8olution. The pulp 
from cyan1dat1on was then subjected to two (2) stases ot flotation 
to produce a Nu.ber 1 concentrate ualna .-rosene and a frother 

--­.~NO • 



DENVER EQUIPMENT COMPANY 
ORE TESTING DIVISION Order No. PW-70763 

Deaver, Colorwlo 

and a Number 2 concentrate by the addltion of xanthate. 

The Number I flotation concentrate assayed 0.29 ounces of gold 
per ton, 0.10 ounce of silver per ton and contained 36.2-percent 
of the total gold and 4.2-percent of the total silver. 

The Number 2 flotation concentrate resulting from xanthate flota­
tion assayed 0.06 ounces of gpld per ton, 0.08 ounces of silver 
per ton and contained 3.8-percent of the total gold and 1.4-percent 
of the total silver. 

Test Number 2 is reported in detail on data sheets No. 2 and 
No.3. 

'rest Number 3 
eomposlte Sample 24-Hour Cyanidatlon 

Test Number 3 reported in detail on data sheet No.4 investigated 
conventional 24-hour cyanidat10n of the composite tailings to 
determine if a longer agitation period would effect a hlgher ex­
traction of the gold and silver. 

The test procedure consisted of pulping a representative sample 
of the composite tailings to 33-percent solids and then agitating 
for 24-hours using a solution whIch contained O.50-pounds of 
sodium cyanide and I.O-pound of lime per ton of solution. 

An assay of the washed tailings showed O.0~5 ounces or gold and 
0.06 ounces of silver per ton. Based on the head sample assay 
this would represent an extraction of 37.6-percent of the total 
gold and 62.4-percent of the total silver when using a 24-hour 
cyanldatlon period. 

Remarks and Conclusions 

An analysis of the individual samples showed gold assays which 
varied from 0.03 to 0.12 ounces per ton and slIver assays which 
varied from 0.07 to 0.25 ounces per ton. A composite sample 
obtained by mixing l2-percent by weight of each of 'the red 
tallings and 40-percent by weight of the white tailings assayed 
0.04 ounces per ton of gold, 0.16 ounces per ton of silver and 
contained 35.9-percent of the gold and 19.9-percent of the 
slIver as a water soluble product. 

Gravity concentration of the composite sample by the Denver Mineral 
JIg showed only a slight upgrading in the concentrate product 

-5-
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with ve~ low lold and .llver recoverie •• 

Order Mo. PW-70763 

• our hour carbon-QJaaddat~on and tlotation recovered 40.0-
percent ot the total SOld and 5.6-peroent ot the total silver 
1n a produot which &s8.,e4 0.21 ounce. or 1014 per ton and 0.09 
ounce. ot 8ilver per tan. 

Cyanldat10n ot the composite tall1nae tor 2"--houre using con­
ventional cyanide teet procedure. extracted 37.6-percent of the 
gold and 62.4-percent ot the silver. 

The rema1ning gold and silver values in the cyanide tailings do 
not appear to be eas1ly recoverable and a high recovery ot the 
gold and silver values 18 not 1ndicated. 

In view ot the low metal content 1n the tall1ngs and low gold­
silver recoveries obtained, no recommendations are made for 
the treatment ot the tailing8 represented by the submitted 
samples. 

All rema1ning portions of the tailings samples w111 be discarded 
six months from the date of th~ report unless notified to the 
contr~. 

1:t Z:~fr: 
P Ject Engineer 

Very truly yours 

DENVER EQUIPMENT OOMP ANY 

~. 1£. ,-:;.:~? 
Rtenard W. Flagg 
Chief Metallurgist 

I. I 
If 
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aD~~ A 2,500-gram cherie of the composite tailings was 
concent~.ted by the Denver Laboratory Mineral J1g to produce a 
concentrate and tailing. The J1i tai11ng was ag1tated for ' 30-.t~ 
utes, th1ekenecl, filtered and _shed several t1Jaes on the filter 
for the removal of the water soluble gold and silver . 

..... IiLOf •• 

0.14 

WGi .. -The water soluble go14 and silver was taken as the d1fference 
DetweeQ tbe Rea aa.ple la"7 and calculated head- of the f1nal 'pro­
duct •• 



.... IIQ&Jr.L ... n COMPANY IA\ OB IISlING DNIIION 

Den..,." Coloredo 

flOTATION TEST DATA: CONDITIONS AND REAGENTS 

osite tai11 REPORT NO. TEST NO. 

PIOCIOUft: A 2,500-gram chart;c of' the composite tailing sample ~\'as subjected to four hours 
oarbon-cyan1datlon at a solution ~trength of 0.25 pounds of sodlum cyanide, 0.5 pounds 

ot l111e, and 0.4 pounds . o!' finely ground I':ood cha:"coal per ton of solution. The pulp from 
'4~ ' .=. c)'8nld8t1on was subjected to t ~JO stages of flotation using keros'2ne and a frother in the first 
~t~~~I · .taae and xantha te in the second stage of flota tion. 

R.~ts: Pounds per ton hucb-(2) 

~. 

(1) None (2) Reagent Symbols: 

n... ..... K - Kerosen e NaCN - Sodium Cyan :d2 
a.llra .......... A - A e r c: i' !' 0 t h e 5 CaO Ca lcium Oxide 
.... .........,..t."' ..... P - Pine 011 C - Nori t ,"'ood Charcoa 1 Ex, 

~ - Dco Xanthate ~-5 9C/f; minus 300 mesh. 

D~TA SHEET NO. 2 
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ROTAtION 18T DATA: METAU.~ RESULTS 
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L!~ d .!IlAmn 1 &II 0.04 0.16 

-leulated Heads 100.0 0.04 0.14 

1 flotation Conct. No. 1 5.0 0.29 0.10 

~ - '1ota t.1 on Cl)n{! t _ Ho. 2 2.'1 0.06 o 08 
'1.A -t!4It. +. i '" ft -" 'U'Q n" riA '" A" , q2.5 0.025 0.12' ... 
Itftt:A 1 Cone t .. 182 Comb S .. 2 0.21 0.09 

"'ft • aaA v n." t:.hA An 1 u t 1 nn f'1". MIl th ~ rlr.t t1 nn l ~"a n 1 d,,: taili ruz g"- _o_,.J. Of] llv --- .MDlnountR or anlti nlll.!:l ~ i 1 VA" 
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.all A(" Au 

trAil! 1'1 ~mn 1 A ILOO () ~OO 0 lQO.Q 1.1200 2,)_1 006 
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DJDIVBIl BQtJIPMEMT COMPANY 
.. l&ilNO DIVISION 

..... 05 .... 
SCREEN SIZES AND ASSAYS PW-70763 

SamEle A Sample B 

~ Wgt 
Assay Oz/r Assay 
Au !l ~ Wit Au 

Head Sample . 100.0 0.05 0.10 100.0 0.07 
Washed Heads ----- .. O.~9 0.07 .. .. -~- 0.06 
\ia shed Heads Plus 150 9.7 o. 0.24 10.8 0.16 
~~a shed Heads Plus 200 20.1 0.05 0.23 13.9 0.10 
Washed Heads M1nus 200 69.6 0.03 TR 75.3 0.9~ 
\ia ter Solub Ie ( Cal c u 1a ted) 0.011 0.03 0.0 

. ~; Sample C SamEle D 

% 
Assay oz/T 

% ·~~gt 
Assay 

Wgt Au ~ Au 
1J. 

Head Sample 100.0 0.03 0.11 100.0 0.12 
Wa shed Heads -- .... -~ 0.021 0.13 ----- 0.07 
ilashed Heads Plus 150 6.4 0.07 0.20 11.1 0.16 
\~ashed Heads Plus 200 1 - " 0.04 0.12 15.5 0.10 :; . ::." 
Washed Heads m~nus 200 80.0 0.015 0.1.3 73-.4 0.05 
Water Soluble (ca lcula ted) --- .. - 0.000 n:il ----~ 0.05 

Sample E Sample F 

% VJgt 
Assay oz/I' 

! Wgt 
Assay 

Au ~ Au -
Head Sample 100.0 0.03 0.07 100.0 0.04 
Washed Heads ------ 0.024 0.09 ----~ O.O~3 
Washed Heads Plus 150 7.6 0.04 0.26 8.9 0.0 
Washed Heads Plu5 200 12.0 0.04 0.22 13.1 0.03 
Washed Heads minus 200 80.4 0.02 O. G6,~ 78.0 0.03 
Water Soluble (oa lcula ted) ----_ .. 0.006 nil '.' --_ .. - 0.007 

).. ~ <- • • 

; .~ : 
I 

oz/T 
~ 

0.23 
0.23 
0.46 
0.30 
0.19 
nil 

oz/T 
~ 

0.25 
0.24 
0.54 
0.24 
O.lJ 
0.01 

oz/T 
~ . 

0.10 
0.O~5 
0.2 
0.07 
0.06 
0.227 
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1_ 17th STIEET. P. O.IOX lUI .. 18NE117, COLORADO, U. S. A. 

ADUIAIL 
Ootober 22, 1962 

JIr. LelaDd •• .1.008. 
AMrioana In.-.tIIe •• 
Suite T - 3015 Bast \'bolla. Road 
PboeDlx 16. Ar1.ana 

Retz Ore '1' •• t Mo. PV-70163 
Dear 1Ir. Wi.ooabe: 

'I'h1. 18 1n rep17 to ,.our letter date4 October 16 oonta.1n1ns )'OUr oo_rate OOftcel'D1n& tbe reo.,' teat work we perrorMd on 7GUr ta111Da samples. 

Your letter haa beeD Nvlewct b,. oar labora~ start with concern aad the)9 have poin'" ou, that the 'eat work was to conel" ot the tollowlD81 

1. A •• a7 the indiv1dual .... 1 ••• 

2. DetermiDa distribution of values 1nclu41~ the soluble content. 

3. Inveatipte 31u;1n& and oarbon 07an1c1a'lon &8 the treatment .ethod .at be .erJ' ecollDBlioal. 
Dur1n& our conyer.atlon 1D reprd to the benenolatlon te.t work on the ooapoalte ore. l' ••• tN •• eeI to 118 that oounter­current decantation and/or filtration would be too 008t17 tor the econollle. involved. Pose this NaBOB. carbon C7an1da-tlon ~ •• t .,rk ... requested .e .. 11 a. Jla1na. 
The aoreen ana1,. ... ot the lnd1Y1c1ual aDd composite 8aaaples revealed tbat regrind1. ot the plua 200 ___ traotion 00\114 po •• lblll be beDe:tlclal to NOOvel'J', lNt the emphasis of a 8111ple ... inezpeD81 .. opera'loa preoluded tbe " •• ot resr1adq. IPurtbir to thl., tria. o.,o.lte .-pIe ... 8OJ' Id.mla aoo ••• h ud 75._ ot the toMl 1P14 •• oonta1Dad 111 till. traO'!OD &l1li 1D .01 •• ,. t... '!he _ria. enrao'101l,., obtal.-cl •• 110._ of U. '"-1 .. 14, NpiDd1as of the pl •• , ( 200-II .... tN •• ,_ wa1d DOt; apPNoiaIt17 _row. 'he cma~l Ncovel7. U the enraoU. hM .... ~ _ ,be ..... , 
: ',-
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Mr. Leland M. V1.combe Ootober 22, 1962 
2OO~.h traot1on, then regr1nding .ould have been cons1dered" even though it would have repre •• nted additional plant operating costa. We do no' reoall specific instruotions relative to lnveatlpt1ng a regrad olrcuit but it certainly .ould have been included lr the teat results had def1nitely ind1cated it. 

The recovery ot soluble value., or cours., is no particular problem. Te.t No. 1 ahoncl the -8eparatlon to be expected by Jigging. T.at No. 2 represented the recovery posslble by carbon cy~datlon and Te.t No. 3 showed what extended di880lution time (24-houra) U81ns higher solutlon strengths under conventional cyanidatlon conditione could extract. Actually the cyanidatlon teata did not render any sIgnificant dissolution ot the value. a8 the percent extraction represent­ed essentlally only the values present 1n soluble form. The carbon cyanldation procedure alao included flotation using xanthate to p08sibly recover a gold concentrate separate from the carbon product, but this step did not indicate any advantage ot treatment or the tailing samples. 
Our oonclusion based on the teat results of the samples sub­mitted dId not 1ndicate a tlo.sheet 1n our opinion and we therefore stated this in our report. We, d1d not mean to imply that further sampling and test work together with other considerat1ons could not be successful as we have no knowledge ot the problem other than as represented by the sample. tested. 

We sincerely regret that we QOuld not have sub~tted a more favorable report but we must emphasize that we honestly reported our f1ndings which .ere obtained by the test work on the samples dellvered to our laboratory. 

1'18 :tt 

Your 8 very truly 

Prank A. Seeton, Manager 
MetallurgIcal Dlvision 
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:'.Mr~ lI~;~t 
Subjeotl Re-Proce •• ing ot T .. Reed Tailings for Recovery ot 

Gold and Silver 

Out~. ot Report. 

1. Previous WeIIt Work 

2. Proposed Soope ot Investigation 

3. Test Experiments and Results 

4. Conclusions to be Drawn 

5. FUrther Recommendations. 

1. PREVIOUS TET WORK 

A series ot testa by W. J. Wault on Cyanide leaching ot 

representative samples ot tailings in the laboratory, gave 

results ~hat indicated that a pilot run on a truok-size sample 

was advlseable. T.his was performed by a major research organiaa­

tlon in Denver, Colorado. ~he results apparently were suf~iciently 

encouraging to warrant conatruct1on of a ~ll designed to treat 

'soo tons of dry tailings per day. 

The tlow sheet proposed included gathering and transportation 

ot stockpiled tailings to a feed bin, tollowed by pulpingj classif1-

oat1on by cyclones into sand and slimes traction; cyanide lea~1ng 

of sand fraotion and slime traction aeparate17i a regrind and 

~eo7cle of the leached sanda, 80 that ultimately everything reports 

through the slimes leaohj contaat either during le aching or after­

ware! wi th ~1ne oarbon to a4aorb the 801uble gold and ' silver values j 
~lotat1on of the loaded carbon tor recovery by" -burning or oaustio 

l •• ",'ng_ A44itlonal reooyerJ' either tor rec7cle baok to th1a 

.~.­

t. 

•.. : 
. . '. ~ . 

.&. 



·boult, or bJ separate methoclB, 1e .. be pertormed 'bJ m1neral 

3188 on the sand. b-aotioDa and on the emerS1ns tail stream. 

The following Data Sheet 18 included to g1ve an 1Dd1oation 

ot wbat at least part ot ~e teed 18 l1ke. 

BOTIS OBi 

Tom Reed Gold - M111 Operation 

,.' . (Average .111 Grind in June, 1939) 

A.a~ of Ta11tng 
Soreen Sise Distribution A8aal D18tr1but~on 

Plus 100 Me.h 4.63~ $1.40 0.0" 

P1UB 150 Meah 10.09~ $1.05 0.11 

Plu8 200 Mesh 11.68:( $ ."0 0.08 

)linus 200 Hesh - Sand 25.34~ t .52 0.13 

!linus 200 Mesh - Slimes 48.26% t .35 0.1' 

Tails Discharged as 53.70% S.o11da 

/.Aero Brand CJ'anide - O. 2~/ tons of ore milled 
Reagents ~od1um Oyan1de - 0.351/ tons ot ore ~lled 

I~e - 4.14 pounds/ tons ot ore milled 

2. PROPOSBD SCOPB OF INVISTIGATIOH 

'$~ 
~!aI~ 

12.50 

19.64 

14.29 

23.21 

30.36 

U8ing the tlow sheet as proposed, determine a workable 

reagtD.c oombinations and the _aunt. nece.8&r1 to bring about a 

aatlafaotory metallurl1.-l reoov8rJ at reasonable oost. PgII' 
put 51 llPDrAlp'PF' in twa '~I ,ha,t 1nd1,a~14 bY the test work 

,', 

s. ·Ta." wau AlfD ImJUlIlB 

A.~ .""",,tie ., Bft4 a_l_ 
. ',~ ~ o~ atl1llPb. of tU T_ IIeec1 '!alll. 'p';-~~" white -',' 

~ ' . . _.: ~-. _ ',". .' .,. ' , ':. .. -" ~ .: ~., I'lr ,.., : ... ..- . I,i.'-"-t 

td~IJP ' ad" ·Hill .... .. ~ a~;bJlu . ... ..... ~Oun, hAC 
' .. " ' , ' , ' . : ' , ... " : .. ~'. ' t. I .. .. :.. . '. :.... . . ; . . , .t r.: .-



been taken lull 25, 1960 tor SaWJer Petroleum Co. They are 

believed to be representative of a large tonnage of the tailings 

pile. Each dr'Ul!l was put through an 8 mesh screen to break up 

the caked lumps and to remove any possible tramp inclusions. 

BaGh was split ~ half to obta~ Q work~ supply of feed material 

tor teat work. The retained halves were further split down to 

obtain the usay pulp samples. 

Three more po,nd tailings samples submitted by W. J. Nault 

were prepared in the same Banner ~or . assay. ~he contents of these 

teed samples are as follows I 

1. Tom Reed ~te Tailings (Sawyer) O.~o o~ 
2. ft II Red Tailings (Saw:rer) 0.20 0.3 

3. " " Top 47' (Nault) 0.03 0.3 

4. .. n Bottom 53' (Nault) 0.025 0.3 

5. It n Dl-~4-6'-6" (Nault) 0.03 0.3 

B. Preliminary T.rea ting ot the Ore 
Test Numbers (Ao2-12-27-1 and A02-12-28-1) 

Two tests were run grinding the whole ore with Raven #15 

carbon and pernhlorethylene in the laboratory ball mill followed 

by flotation. The carbon products calculated out 0'.15 oz A.u/T 

6.0 oz. Ag/T and 0.19 oz. Au/T 1.9 oz. Ag/T respectively. The 

ta11~g8 products were discarded on theBe prel~lnary tests. 

c. First Indication of a Good Tail 

Atter a consultation with Mr. W. J. Nault, it was proposed 

to wet screen the Tom Reed White Tailings to _ 150 mesh fractlona. 

The leach was to be run on the -150 1BMh rraction, since it 1s 

planned that eV8rrth1ns will have to be at least this fine be:tore 

it '.an leave the circuit. This W8.8 done. Three 1,000 Om Bam:ples 
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were net screened using warm tap water. The •• reened out +150 

M sands were d.J-1ed and nighed 15'7 gm, 1'78 gm, and 168 gm, res­

pectively. The average ... 16.8% +a.50 M. This was assayed 

(AO 3-1-4-1) at 0.016 oz/T Au and trace ot Ag. The assay 1s 

1/4 the grade of the head sample 1n gold. 

The slimes were combined and settled. Calculating by 

difterenoe, there are 3,000 gin - 503 gm .:. 2497 gm of solids in 

the settled pulp, neglecting any solubles in the head samples. 

This amount just fits in the laboratory flotation cell without 

any dilution. The PI was· 6.0 llb/T CaO was added and conditioned 

for 5 minutes; then .25 Ii/T cyanide was added. The pH was about 

8.5 atter 80 minutes of leach. Sgm or 4.8 Ib/~ Raven #15 was 

pugged with a small portion of the pulp and added to the cell 

for a contaot of 30 minutes. 

In order to float the carbon, the pulp was f1rs~ condi t ioned 

wlt~,2 drops of Sol~enol (.05 gm/drop) and 2 drops of perchlorethylene. 

At this point, the pulp appeared to require dilution in order 

to obtain a good float. The pulp WQS split in half and diluted 

to about 25% solida. lach half was floated ~ the same maDDer. 

Two drops of Cresyllc acid tollowed by one ~nute conditioning; 

2 drops Aero Prother '77, oOnd1tloned one ~nute, then the rougher 

was tloated. The two rougher ooncentrates were combined and 

cleaned twice. The cleane. tails were combined for assay. The 

carbon concentrate was filtered, but this is indeed a slow filter 

rate and would not be ver,y practical in a p~ant. The results 
ot this teat were as followsl 
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Tep; .0 A03-1-4-1 Au 
08/'1' Ala , !5!str ozg til % Dlstr odUot . G;p 
Traoe -+180 • Sands .0 

.oreened out 
of test 

Ro Tails 1808 .005 9.10 68.5 Trace 

01 Tails 625 .005 3.12 23.5 Trace 

Carbon Cone. 11.8 .09 1.06 ~ .27~ ~ 2444.8 ( • 0054) l!':"m 1 • (.0013) .19 1 .0 

The tailings and cleaner tailings were oertainly of an accept­

able throw-away grade, .005 OS/T Au; but insufficient values re­

ported to the carbon concentrate. It was evidently contained in 

the large quantity of screening solution. 

D. SHORT 90-MINUTE CYANIDE LEACH AND PEERImS 155 CARBON(pH 2.8) 
AIBORP' L1ION AHD FLOAr ,-; PROF !Ol:~ R~~D y,rrn:TB TAILINGS r~AD 
SA:,.lPLE NO. 1 

Ore as received including the plus 150 mesh sands was 

leached at 50% solids in the Fagregren cell w1~h 1/2 Ib/T cyanide. 

The pH of the pulp was 8.0-8.5. No lime was added. After the 

firat 20dnutea, the carbon was staged-in in lIb. additions. 

~he total leaoh and contact was for 90 ~nutes. 

For the float, 1 drop perchlorethylene, 1 drop solvenol 

and .002 Ib/T Z-6 reagent were added. After ~loating a clean 

carbon conoentrate for 10 minutes, a drop of Shell Cresy11c acid 

was a.dded and a greyish mineral started to float. Floated' this 

tor ten minutes. The results of this tes t are as follows I 

Te.t Ho. A03-1-12-1 
We1ght ","u 

arams~ Diitr ~o~z~/T-~--IiA~~J---~~s~tr~ 
Ag 

OZ/T 1IXA ! Diitr 
Jlo·Tai11440 963 .025 36.0 96.3 0.1 92.8 

R~" CJcao 56 3 • ., ~025 1. , 3.7 o. 2 11. 2 7.2 _ .................. --
1496 100.0 (.025) 3.,., 100.0 (0.104) 155.2 100.0 

Obviousl" there .... DO apparat up-grad1ng, but the 

KetUi..iril0al balflDOe lil DOt oa.plete. 
" 

~' 

\ ... 

·s • "!!P" .' 
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B. IDNGBR TlBT OP 4 1I0lJRS CYABIDB UlACB POLL01IBI> Br 
2 HOURS 01' CONTACT WITH PBBRLBSS 155 Carbon (pH 2.8) 

To 1,500 am Tom Reed 1'Ihite tailings in the laboratol"1 Fag. 

float cell at 50% 80lids added 1/2 liT C7an1de (soln. made from 

Aero brand OJ'an1de flakes). The leaoh was carried out 4 hours. 

80 l1me was added. The pH was 8.5-9.0. Over the next 2 hours, 

I lb/T Peerless 155 Carbon was staged in. For the float, 1 drop 

perchlorethylene, 1 drop soluenol and .002 Ib/T Z-6 reagent in 

solution were added and oonditioned separately. Atter floating 

the above for 8 ~nutes, a drop of cresy11c was added and 

floating was resumed for 12 minutes more. rlb.e results .of this 

test were as follows: Teat No. A03-1-14-1 
A7 • .0 .... Wei!hX:ta k...... ~ Au \J"___ ~ _v.. OZ['r 1b:A ~8tr o ztt iiXI1tDpl tr 

Ho Tail 1418 94.8 0.02 28.4 94.8 0.1 14.18 90.4 

Ro Cono 75 5.2 0.02 
(0.02) 

1.5 5.2 0.2 1.5 9.6 
---1-4-9l"1:li3- 100. 0 29.9 100.0 (0.105}15.68 100.0 

Ro Cone F1lt. 540 ~ .to~ 0.8 

These results show that, though some values are taken 

into solution, apparently this carbon does not pick them all up. 

Since the rO-Ta11 is merely dried as 1s, solution and all these 

values would be Lncorporated in this product. Pond water would 

be returned to the circuit, but entrained values would remain 

in the pond unless filtering and washing were employed. Water 

dilution of tailings pulp w1l1 help but there are insufficient 

values to justify any expensive unit operation, such as f1ltering. 

P. TlET ON WHOLE TAILINCIJ {BING RAVIN 1115 CARBON COLLECTION 

We made an apparent tail .006 oS/T Au on the initial teat 
I 

on the -150 JI traotion of Tom Reed White Tai11ngs. We w111 ":-.7!"f 

a somewhat 11m11ar teat OIl UI181zed he8.4 sample. Some 1,500 &r8lil8 

ot _alpl. wu pulped with di.tl1le4 w:?-'ar to about 5~ solidi, ~n4 

, ... . 
. ~ . ... 
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cond1t1oned with 1 lb/T CtPto pH 9.8-10.0 and 1/4 lb/T o7anJ.de. 

Atter 10 ~ute. of cond1tioninS, 2 Ib/T Raven '15 Beads were 

added and the leaoh waa continued tor another 2 hours. The 

pulp was then split in halt to allow dilutions. Buh halt 

w~'co~it1oned with 1 drop 801venol and 1 drop perohlorethylene. 

Aero 325 and Aero 343 were eaoh added and conditioned to oolleot 

metall1cs. After 5 ~nute8 of tloating, cresy11c was added to 

continue the froth. The conoentrates from each half were combined, 

as were the Ro tails. Bach was dried as-is. The results of this 

test are as follons 

Teat Xo. A03-1-17-1 

Grams D1str ozJT 
we1~t Au Ag 

oZ/T 

Ro Tail 14'10' 98.2 .05 0.3 

Ro Cone 29.5 1.8 .06 'rrace 
1499. 5 100 .'0 

Again it is obvious that no headway was made on this test. 

G. TJB'I'ING THE TOM REED RED TAILINGS SAMPLE USING RAVEN #15 
BEAm 

Pulped 1,500 gm solids ~th distilled water to 54.5% 

solids. Added 1 Ib/T l~e and 1/4 Ib/T oyanide. Leaohed for 

4 hours and oontacted carbon tor another 1.5 hours. Conditioned 

4 drops perehlorethylene tor 15 minutes, added 1 drop carb1tol and 

floated tor 25 ~ut ••• 

Teat .0 A03-1-19-1 
,,!e1at ""'"=- ~ DiS tr 

ao·Ta11 1416 94.3 

Ko :.'" 84 5. '7 
1800 100.0 

The r •• ulte of this t .. t 

81/'1' 
Au 

Hi _ DiitP 

0.15 212.2 '14.0 

0.90 
~':I 

28.0 
(0.19) 100.0 

.ere as follows 

oz7' 
0.1 

Trace 
( .094) 

TIle he... 011 wh10h th1~ tee t Was run had been rQOrted 

O.2~ .. IT Au, o.a •• /T As. The ..,14 ohe0k8 010 •• 1,.. bLtt the 

~~~OD 1a .till 'UDraYOnItle. 
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B. A SCItBD ANAL'!8IS TET 110. £03-1.21-1 

At ... 80 ... h on the + 1&0 ... h sands from W.at 110. A03-1-4-1. -
whiGh had been reported .015 o./T Au and trace As, was oaloulated 
to have .OM OZ/T Au, very oloa. to the head sample from whioh 
it 0.... Suoh diaorepa.nc1 •• lead one to believe that the gold 
18 not .eve1,. d1atribu~e41n an.., of these samples. 

I. TWBR'T!'*POUR HOUR CYAHIDE LEACH ON TOM REED WHITE TAILIB06. WO CARBOI til ED IN 1'BIS TIS'11
• 

A 1,500 girl charge of ore .. as placed in a jar and pulped 
with 1,000 ~ distilled water, 1 lb/T l~e and 1/4 1b/T ~1an1de 
was added. A sta~less steel agitator and a stainless spatula 
as an aerator baftle were used. The pH 118.8 8.5-9.0. The pulp 
was filtered and washed with weak cyanide solution,! followed br 
water. The residue was wet screened through 150 mesh. The 

samples dried were as tollowsl 
Weight Grams % Distr 

+150 M Fraotion 233 15.7 

-150 K Fraction 1256 
Total 1489 

84.3 
160.0 

Au 
oz/'l' tiA %Dls€r 

Ag 

0.05 11.66 31.6 0.4 93.3 27.2 

0.01 25.18 68.4 0.2 251.8 72.8 • (0.025)36.94 100.0 (0.23)345.1 100.0 
Based on the original heads, the 24-hour leach uner the 

conditions uaed, only got about 60% ot the gold into solution. 
The r~es leached better than the coarae. More work will have 
to be done on getting a better leaeh, or perhaps grav1tJ methods 
ot concentrat1oa will have to be employed. 

J. RBDJCTIOI 0. TOil RDD WHITB TAILING TO -150 QBB FOLL01IBD Br I&ACHIlfO IN CONTACT WITH RAVEN 115 AND ACTIVATED OBABOOAL GRAlfUAIB GROUND FOLLO'lBD BY PLOTATlOH WITH A DIJ'FSItIIT IUUGENT COJIBIRATIOX. 

By caretul man1pulation, 1.500 .. or ore wall .et Icreene4 
with a minimum ot distilled water. fta. 0' el ..... drled and 
re4uoed b7 hand in poroela1n mortar ~o -160 aull. ~ solida an4 
apJ)roz1matel,. 1,100 m1 of the wuh1D8 aolutlon •••• oomhlDec! ill 
the laborator,rtloat .. 11. 

:}1:~:·>;i\ :, . 
. ~~ .. \ , >.";: ::~~. '; _ 1 ~· :., ' \ , ; 
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Some of the p~ and 1 lb/T RaYen #15 and 1 Ib/T activated 
oharcoal sranuals (DPO) .ere pound in the mortar. This.u . 

added along wi th 1 lb burned 1im.rock to the cell. The pH was 
9.5. Then 1/4 lb/T cyanide solution (9 parts KCN - 1 part Ba OIl ) 
was added. The leach was run tor 4 laoura, adding an addi tional 
1/8 Ib/T cyanide combination at the tinal 1/2 hour. At the tinal 
20 minutes, the leaeh was diluted with the rema1n~ wash solution, 
about 500 XL, to allow adsorption of the values on the carbon 
prior to the flotation step. 

A new trother combination, consisting of 1 part by volume 
e resylic ae1d, 1 part carb1tol, and 1 part ~1ne 011, was made 
up and used. One drop of this gave a strong, last1~ :rote. 
The rougher float took 20 minutes. 

~IO the rougher tails, added .02# IT OU SO 4; 1 drop Aero 325 
--1% solution; 1 drop Aero 343--1% solution and 1 drop Aero 404 
--1% solution. Floated for 5 minutes, then a.dded another drop of 
frother and floated 5 ~nutes more. 

The rougher ooncentrate was diluted and floated lightly ror 
5 minutes. 

The tails were settled for 1 hour and dec anted of clear 
' .. 

solution. This was added to the recycle carbon cleaner tail. 
The results ot this teat are as tollows: 

Teat No. A03-2-1-1 

II .. 'ali.!:. t! ,,~ Aio ~.~r nIt!: At.a _Itl' 

Tails 1340 .02 
01eaner Tails 108 

90.4 

7.3 

26.8 80.9 0.8 1172 60.5 

3.2' 9.9 5.8 540· 27.8 
Oarbon Cone 4.'1 .3 .28 1.32 4.1 13.7 64.5 3.3 
Soavengel' Cone 28.5 ~ .01 ~.7 ~ ~ le~ 8.4 1481. $2 llRr.O' (. 011) SS.18 nJ5':"D' u:n) 1939 • 8 100. 0 

4&.1» ••••• a 10 •• · of SOld, but this t1ae a gain 111 silver. 

, .. ...... 
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1:. RBIIJOTIOlI OJ' TOil RBBD mm TAILIB(II TO -150 IIIBB B!' 
DR!' SCRBBIIRG AND CRUS RING IN PORCKLAIN 140R'PAR BY HABD 

, FOLLOWED B!' CYABIDB LBACH WITH RAVEN #16 AND ACTIVATBD 
OlWlCOAL AlfD PLOTATIOB. 

The red tailings were dr'1 screened through 150 lIle.h. 

The screen analysis was as follows: 

+150 • 

-150 • 
Total 

299 gill 

1201 sm 
11500 gm 

The 0' sis. 1'18.8 stage reduced by hand in the porcelain 

mortar to -150 mesh. 

The leach was started at greater than 50% solids using 

distilled water ror pulping and gradually diluted to slightly less 

than 50% solids by the end ot the leach. 1 Ib/T each of activated 

charcoal and Raven #15 were dry ground to -100 m in the mortar, 

then added to the pulp. 1 Ib/T Burnt lime rock to pH 9.5-10.0 

was added, then 1/4 lb/T ~ed Cyanides (9 to 1). After li hours, 

another 1/8 Ib/T cyanide was added. The leach was continued tor 

a total of 4 hours. 

The float used 2 drops of ~ed (COPO) frother and 10 

~nutes to produce a rougher concentrate. To the pulp, to get a 

scavenger concentrate, were addeA .022 lb/T eu 304; Aero 325 1% 

8oln.(l drop); Aero 343 l~ aoln.(l drop); Aero 404 1%8010.(1 drop). 

An additional drop ot CCPO frother was added and float lasted 

10 ~nutea. The oonoentrate looked dirty. 

Tbe rougher ooncentrate was diluted and cleaned. 

The tailings .ere settled and then deoanted. Clear 

liquor .... added to the oleaner tail. re0701e produot. 

, . . , ... 
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!he result. of tlda test were .. folio".: 

'l'Mt Bo. A03-2-4-01 

Ir.1~.~r. Au 
osll 1IZA _.~r ozZ' !iI lbiatr 

Ta1l,.t. . ", 1326 89.6 .20 266.0 80.8 1.0 1326 74.3 

Oarbon'GoDo 2.8 .2 1.20 3.0 .9 22.8 5'1 3.2 

Scav8nser Cone 29.5 2.0 0.80 17.'7 e.4 3.0 88 4.9 

Oleaner Tails 121. 8.2 0.35 42.3 ~ 2.6 314.2 17.6 
Total 1479.0 100.0 (0.222) S28.0 100.0 (1.15) 1785.2 100.0 

!led tailings head as say had been reported as 0.20 oZ/T au and 

0.3 oZ/T Ag. The gold balance is fairly close, but gold recovery 

18 still v.~ poor. 

The results to date have been very d1.courag~g. Not on1y 

are poor ext~action8 in~cated, but gett~ any sort ot a metallur­

gical balance seems only to be a matter of ehanoe. 

The reference book -Xanual o~ Cyanidation fl by Hamilton, 

suggests the add1 t10n of Copper sulfate, sodium sul:fi te, and 

sulfuric acid to pulps and solutions prior to Rssaying. In the 

tuture tests, the pulps will be thus treated and the assayer 

has been asked to add the prescribed amounts to the solutions 

prior to assaying. It i8 hoped that some improvement in balanc­

ing can be shown. 

L. LEAOHING '!'OM REED WHITE rr'AILINGB SLIm WIr~ OYANIDB 
ACCOMPANIED BY POTASSIU!l PBRRI*CYANlDE OXIDANT (RBPBREHCB* 
CLBlNELL) J'OLLOWBD BY CONTA.CT WITH GROUND -80 I ACTIVATED 
CHARCOAL AID PLOTATIOB. 

A 2,000 gram eample ot white tailings was de.limed with 

a mi mi mnm ot distilled water. The relult1ns sSllda were as tollowSl 

+-110 ...... 

-110 • SAD4a 
Total 

'ltut 81s..e C&.ooo -au • 1MB .. ) ill •• ttled al1U'rJ 

.q.u» ..... ,,",,'Pt.., 1.800 al. !b1I pal.p wu le.ohe4 Sa a 
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3 liter slue beaker, uaiDg a ata1nle •• ste.l impeller. To the 
al\1JT7 was a44ed 1 lb/T burned lime rock 1/4 lb/T mixed Q'an1des 
(9-1), Atter the ~1rst hour, .06 lb/T potas.ium terri-oyanid., 
made up rreah in 8olution, was added. At the second hour. 
21b/T aotivated ' oharcoal granuals tre.bl~ pulverized to -80 mesh 
was added. Atter another hour, 780 ml ot decant solution from 
the original acreelUng was added back in and the leach and contae t 
oont1Dued another hour tor a total ot 4 hours. 

In the float, 1 drop o~ (COPO) trother and 1 drop ot 
Bolvenol was added. The troth looked muoh different than any 
betore. It was more like a tatty acid or an amine float. The 
ooncentrate was greyish in color rather than the carbon black. 
A second drop ot (CCPO) trother waS added during the lO-~nute 
tloa t. The tail remaining in the cell was oondl tioned wi th 
1 drop 1% Aero 325; 1 drop Aero 343; and 1 drop Aero 404; and 
another drop ot (OIPO) trother. 
10 minutes. 

The soavenger float lasted for 

The rougher concentrate was diluted and cleaned tor 10 
~nutes. Another drop ot trother was used. 

Allot the produots were decanted of 2.2 liters of clear 
liquor.. This was sampled ~or usal. 

The pulps were mixed with Cu S04' Wa2 803, and H2 S04 solutions. 
as per Hamilton, than dried in the oven. Atter dr71ng, it was 
noted that the 4ried salta ea8i1,. flaked away from the edges ot 
the enameled pan. This oharaoteristio may be very important in 
having a chanee to get a good aocount1lJa on dried pulps. 

~'1'ffd Jri.irh~-"~~- ...., r .... : .,. 

' I 

.~. 



!be reeul te .t tlile t .. tare.. follows 

Teat Wo A03-S-'·1 & A03-~-1 
•• 1~ " Au Ag . WEi· jbii£'i' OB/T til •• tlt oBIT til .atr 

Tail 1444 85.9 ;"06 72.3 80.8 trace --
OR1'bon Cono 21 1.2 .20 4.2 4.'7 3.8 79.8 17.7 
Scavenger Cono 48.5 2.8 .06 2.9 3.2 traoe 
Cleaner Tails 16S.5 10.1 .06 10.1 11.3 2.2 371.0 82.3 Total 1682 100.0 (.053) 89.5 100.0 ( .27) 450.8 100.0 

145 41.2 .08 11.6 73.6 1.0 145 63.8 
.... 150 • Sand 

-150 J( Sand 207 58.8 .02 4.14 26.4 0.4 82.8 16. 2 3SZ 100.0 (.045) 15.74 100.0 (.65) 26'7.8 100.0 
Calc Total Head20~ (.052)105.24 Decent Liquors 2.2 Litera .002 

(.33) 678.6 
trace 

It appears that the metallurg1cal balance 1s ~proved by 
addition ot the chemicals to the pulps before assaying. The white 
tailings as oalculated from the products is .052 oZ/T Au and 
.33 o~/T Ag. The values were reported as .060 and .20 respectively. 

~he oxidant reagent oombinat1on appears effective in produc­
iDS a silver tailing. But we are still not getting the gold. It 
is probably DOt being leaehed, or 1~ it is, it is not being 
adaorbed and tloated with the carbon. 

M. Ti3TING VARIOm GRADBS OF CARBON FOR AmORP~ION FROM A 
GOLD BEARING SOLUTION. 

A head sample ot gold bearing solut1on was produced bJ 
compos1ting accumnlated clear barren oyan1de tail solutions 
~ortltled with some .eak preg solution trom a leach on a 8p.o~n 
sold ore sample. This solution head sample ~ 0.020 oz/T Au 
.ald." ~rao. k. A nuaber or 2p_ ... ple. (~ lb/T) ot the 
":'~ ~Da .ere "itated tor a specitied time With BOO Ill. 
o;tl~ -'&4 ·.olut1on. laoh811ll'rJ." then filt.,.eC\ ._~1"t .• 17 
-f.:':~ Aep1ete4 .olut1oD ... laottlecl ~or ".q. .,:' .~ 

• . ' ; . . ', 
~ t.-

- ........ II . >'1 
• ~ .... ..:.i 
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The rollow1.r1& table shows the oGl\41t1ona used and the resultsl Mtnut.. Pl1trate Calculated o arbon Agitation 01: IUlT oz Ag/T % Au Removal on Carbon 

RaTen 115 30 0.08 Traoe 0 

Conduot_ SC(pH-5.0) 30 0.005 n 75 
Activated Charooal-8OM 30 .003 • 85 

It • Granuals 210 .002 " 90 

" " " 15 .015 " 15 
Super Spectra(pH-4.2) 15 .003 " 85 

1999 (pH-3.9) 15 .002 " gO 
'-

Peerless 155 (pH-2.8) 15 .025 n - 25 

-i. Conclusions to be Drawn 

A. The ~it1al test gave a good tail. Raven #15 Carbon 
was used on this test, therefore, it was assumed that 
it was a good carbon. The final series of tests shows 
it to be one or the poorest of the lot, along with 
Peerless 155, also used. 

B. Bven ground activated charooal, one of the better 
carbons, did not produce a satisfactory tail, indicat1ng 
that perhaps the values had not been put into solution. 
(See Test A03-2-7-1). 

" C. Coarse granular carbon will adsorb gold from clear 
solution, 1t given sutfioient time. 

',-
D. 1999 Black (pH 3.9) Carbon appears to be the MOst 

aotive ot the six oarbona tested in adsorb1ng Gold fro. 

B. 

a clear solution. 

As .... Prooe4ur ••• .,uld ~ mo41t1e4 to 1Dolude the use 
or 0\180.. .as 80a. aa4)12 80, in t1 'I1ft l the • ...,1.8 '~O 
.sD'_sSM tIIl'OOO\IDt •• s.llt~ ... 
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A. Ddreot ettort. to obta~ a lood leaCh before go1Dg 
&n7 further. tr.. oxidants or o'the:r chemioal aida, it 
Deed be. The wi II ... · ot this step will have to be 
orlt1oal11 evaluated. 

B. BlaploJ' grav1ety methods to get values into a ooncentrated 
traction tor separate treatment. Some graviet,- m.ethods 
will be employed 111 the plant. The use of grav1et,. 
test equipment 1s a1ao adv1aeable. 

C. Check out the p088ibility of using granulated charooal 
1ft counter-current aoreenLng circuit tor values 
reoovery, as an alternative tor tlotation.(Referencel 
R.W. Krebs Patent 12,476,4 20 Ju17 194 9. This has 
some strong arguments aaa1nat flotation.) 

D. Consider Dutoh States Mines Stationary Screens for 
removal o~ Charooal granuals ~rom pulp. Krebs shows 
a trommel device. 

B. Consider use of ~d-wh1rl pumps ror transfer of 
Charcoal-bearing pulps and sand slurries. PresentlJ 
it is available on17 in 3 ft and ,8 sizee tor alkal~. 
or neutral service onll. 

P. Prooure an ore blender tor the laboratory preparation 
ot lamples. 

BIUI/ta 
COIL.W18ooabe 

' : 

'11 

f 

l&«~,j~)f:ti.t-I.'i •. ~ ;}41b· .. , .... j';·VJ;J',J, · . ~.~,: ::";~¥~;",,;/'/~:: -;" r.;;~ 
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lultJectl ' .... , ••• ~rt for '.rl ... Indlnl 'elt. 15. 1963. 

CHICIIIi THI If'ICTtVENIII OF ACTIVATID CHARCOAL IMI.LI Alii CARlON· 
It"~ BLACK III ILUIlY. 

'rell.ln.ry t •• tlnt prevlou.ly reported Indlcat •• that "" 

alack .nd .ranul., Actlv.ted Ch.rcoel .re effectly •• b.o~,. of 

gold f .... cl •• r lold-.... 'Inl IltlUGr. Thl. te.t and the n."t one 

will show that they .r. al ... "ctlve In • slurry. 

To .I.ulate • flaw shlet that would ef'lcl.ntly utilize 

,ranular charcoal, It I. nec •• sary to run thl charco.1 In Itage. 

count.r-current to the flaw of the gold-be.rlng pulp. To .tart. 

flv •• ta •• s .. re .rbltr.,lly ,.'ected. five • .-pl •• of SOl 

.Iurry, e~h .. de frOM 100 gr ... of Ta. R •• d Whit. '.lllngs, 

•• r.celved •• nd 100 .1 gold-be.rlng cl •• r head lolutlon liquor 

(IOJ-2-8-1,. ~,. .. de up. Two Ir ... (8 lb/T) charco.t w •• 

cont~t.d with .glt.tlon for ~O .Inute.. The carbon .nd a few 

over.lae rock piece. were retat ned on the Icreen. The.e .. r. 

advanced to a 2nd It .... SIMII.rly, th~ulh .11 five stag •• 

with the ._ c.rbon. The c.rbon product .t the end w •• dried 

and .. Ighad J.J Ir... If the or. had .... n .round to 1001 

throuth 60 ._h. there _ul .. h.w .... n no over.ln cont_lnatlon 

contr.ltutl", to the Inc ...... In _I,ht. The ••• ., of thl. pro-

cluct II J.60 oalT Au ..... I',,. oa" AI. linee there ... only _ 

tr ... of 'I In the It.rtlnt liquor. the chercoal " .. ttlnl the 

AI value , .... the To. 1M" '.111"1. The '.1 '_1111 fll"'" shaw 

the N.ult •• 

""':. 
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I!IS ... 611::1-)1-1 

T.R.Whlte ,allln,1 500 .. 

500 .1 

La .... · Chair Pro4Uc:t J.' 

-I-

i·1t .. 
.060 JO.O 

.010 18:8 
,.6 II ., 

.1.iC 

100 

1,.8 

AI 
'Ilt Vii 
0.1 lOa 

Tree. -­
tOO 

1,.It 77.2 

'hi. telt '1 very encour .. 1nl. Apparen'I" In the flve-Ie ... 
• i " 

o,.r.t I on wi th the " .. I nut. Gontect at e.ch It .... 771. of the . . . 
AI w •• I .... frOID the tal I In,. alon. ancl the .qulvalent of .,e 

o • I I 

Au than wal pr ••• nt In the lolutlon portion of ourf .. d Ilurry. 
.' :'~ . 

In other words, without Int •• tlonal I • .chlng, the equlvat.nt of 

all the fOld that W8S In the 101ution plul 6.11 of the lold In 

the talllnil wa. l~d.d. With .r •• t .... anti. good leech, 

a good loading on char and the ash r.lultln • . fra. the burning 

of the loaded char can be expected. 

If the char granu.l1 ar. non-frlabl. and properly Ilzed, 

there will be no 10 •• of fine-loaded c.rbon out wi th the talla, 

" there II any po •• lbility of thll happening. then a le.veneer 

fl_t cell could be put on t .... tell line to c . .,tur. thl. 10 ••• 

AI'. 'ra. the operatl,. .. v.nc .... , the hlth " .. product .ft., 
burnl", _k.1 t .... ch., procell well worth In~.tll.tlnl. 

,he ectlv.,.4 ctta, IrMue11 wer. rec.lved .... tl •• go, . ' •. 1 

,,. D. F. C. and wer. u •• d •• rec.lved. 

Aa '~I.·t •• t ~J-•• IJ.I) I. for tel'." .. ~ loadln, 

r~, ,11M ....... "' •• r&M&I~ S~ .Iurry .f,:~ pT. Re,d '. 
f '. ,.' . • 

•• 14 ." ( : I ';':;; " .' . 

~-. ;~ .. 

.,.ir 

77.1 
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Whit. '.111 .... ftd 500 .t told ... eeI lolutlon (AOJ-l-I-l, ... 
cont.:t.d for IS _Inut •• with" .. "" Ilede. 

F., eM " .. t, the pul, ... dllytH to .&tout 201 aolldl. 
, •• 011 frot .. , .Ione cUd not .,..r to .... ffecelv. when a 
.. ,., WI ...... Thr •• _,e .. ,.,. of CCPO frother wr. stag.d 
In. A toOct fl~t r.lult." and ... continued for .bout 10 Minute •• 
The .. Iult • .,,..r In the fol,*l", t.I •• 

o.IY am .I,tr RalT al 
& I O"tr 

T. I. Whit. 'allln,1 50s. .060 )0.0 0.1 100 
Heed Solution 500 .1 .010 10.0 Trec. ,t-(AOJ-I-8-1) 

Iib.a 100. 10iI 
Rougher Carbon Cone. 18.5 1.00 28.5 71.J 't.O II,. 

The Cert"' concentr.t. contained the fOld .~ulv.l.nt of all 
thet w •• In .olutlon ,luI. toOct portion of that In the T. R. 
Tailingi. The recover.d .llver w •• .or. than w •• Indicated In the 
heM • ..,le. "'lxlnl ".q.nt." were uHd on the cone. 

The head • .." ••• hould ... run ... In ".1", "'Ixlng ..... nt .... 
There .Y be MOr. ".1 ... to 10 .ft.r than we IUlpect. 

C.rbon It"~ .Ieek ... not liven an, .ctlv.,lon tr •• t_nc, 
but u •• d •• rec.lved In .Ir-tlght J.r. 

'hll t •• t con'l,... the .ffectlve .... of "" Ileck. The 

tiRi.o 
, 14.0 

...... ,. will,,.. have to ... directed to .. ttlnl 8ft .ffectlve leach. 

',.,1 .... dlfflcultl ••• , .. ttl ... ... 14 ,. ... ,., ••••• eI to 
II. a'. ,.., •• ,.t,";.f , .. , ...... '. , .. ~1 ... ,Jtion of t .. . } . , 

, . 

_,. ~ lie .... . ~ ... w''''''' ., ,1.-, ......... ~. ~ __ ·~.I_. "-!,,_., .... ;-....... ., ,. ... , ... t ... ,I_ "'" .... ..... ~l' ••••. 
i ( ... '" . ~t'. " . r ... . '; ~.t:;.~ t!i 

" " .... ; ........ tr , .a;."l!t .. . ~. ~!li ·.· .. ... ~ .. !_""" s'· '; ~J' ,. . ",.,.t 
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The 1500 gr ... of '.R. White ,.lllng. we. ,ulped with dlltill.d 

wat.r and wet .cr •• ned 'to 100 •• h. The .. t •• nd. were ground 

for 60 .'nut •• In the lebor.tory bell .111 with. portion of 

the , Ib/T burnt 11 .. rockJ .J IblT .Ixed cyenlde (I-I). enet 

.11 of the 2 IblT , ", ".ck for the t •• t. A. the Ilurry In 

the .111 w •• rather thick, It wa. diluted to about 60-65% solidi 

with dec.nt .olutlon fra. the .11 ... tr •• tMent for the I.st 

15 mlnutel of the grind. A ler •• n t •• t on the ground pulp lhowed 

.11 -200". 

The Illmes were Icoured In the fag cell for 30 mlnut.s 

with about half of the lime and l/~ of the cyanide solution 

he I d out from the 9 r I "tI,. The .111118. W. r. 1.t. r comb I ned wi th 

the ground .andl for a 3.5 hour leach In the '.g e.ll. It wa. 

IMpo.slble to keep the dilution down, so the cell w •• entirely 

full. The carbon w •• floated roughly for 10 minute. using 

I drop of cepo frother. The tall, were conditioned I minute 

with .10 IblT Aero 325, then 1 .Inute with .10 Ib/T Aero 3~3; 

fol lowed by 2 drop. of CCPO froth.r staged In durl ng the 9 .. Inute. 

of floating. The roulher eoncentr.t. w •• diluted end cl •• ned for 

10 .Inut •• with .nother drop of CCPO added .fter 5 mlnut... Thl 

solution and a tr.ce ..aunt of floating c.rbon wa. decanted from 

the •• ttled t.lling. end wa. added to the recycl ..... n.r tallln, •• 

"Fixing Re.gent," were edded to the products, .fte, which they .. ,. 

dried overnl,ht In the oven. The r.lults of thl ••• st .r. 

t._u1a, • ., "'OWI 

I----~-.. ............. ~~> ........ , ."-~.-, -•. .. 
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t •• t No, A9J-I-I~-1 
• 

It .t. oz .'tr 

Ro T.ll(Dec~t.d) I IS) 77.1 .01 11 .53 ItO.' .6 69J 

Cl .... ' ,.11 111 I~ .1 .OJ 6.33 12." 1.0 III 
(Recycle) 

11 • ~O It ... 15.6 .. ... It •• " C.rbon Cone .7 

le.ven,.r COfte lig 1.11 .05 i·g 11.1 1.0 

Tot.1 1'+95 100.0 (.019) 28.26 100.0 (.72) 1071." 

The .01 oa/T Au tell 
~ 

Indl~t.d • good gold extraction, ••• ay 

however, the bel.nee II dl ••• ppolntlngly low. Ag II high. The •• 

dlscrepancl •• cannot be explained. 

'~ ' 

'~' 
, __ ,i£ 

Itr 

'It.6 

19.7 

".5 

100. 
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sub3 .. tl ftDa1 fro ..... Report of Teat WON rr'hrou8b "b. 22, 1968 

'i'BBT OP mB OP J\NlON EXGIWIGB REII IN RBQOVERr OP PRBOIOUS BrAL 
PIlOM~.OD REED WBl~ TAlLINOS PULl 

An10n BDhaap ... in (D-123) treated wit..h .o~um 0'Ym14e was 

etage oontaote4 (5 8tB8 •• ) with Tom Reed. Wh1te~al11DLP 1'Ih1oh ha4 

been put through 48 • a .. en and pulped. Baoh oontaot was tor 

30 mlnutes. Ov...u.l ore to resin ration"" 1500 gill to 500 m1(r8R). 

Separatl~ was by d..oan~at1on and washing em a aoreen. ·?he en~.1re 

pulp wsa sozaeene4 at 48 Mesb ~or the final. eeparat1on. 

"118 residue .... de. limed b7 deoan ~-a ~:1on. ~:'he bulk of .he pulp 

aolu :-ion repor"!: ed w1 th ~ :he slimes. Reaul ~.s ot ~he tea ~- nre shown belows 

lPt;· NO. A03-Z-!:1-1 . 
Wt. Au All. 

ozlt WiA 
1st 3 ~age Resin 30.0 5.8 1'74 

2nd " It 29.0 4.0 116 

3rt! It " 28.7 2.0 58.5 

4th " " Sl'I.' 2.0 88.6 

8th It " 82.2 1.9 8&.Q 
~IO 'AL RES IN 1".6 (3.1'1) 489.0 

Deal1med R .. t.du.e 1182 Tra08 0 

0.6 96 

(.0I'r) 98 

.~:>~ 

,"'¢~J' : ", ' ",\' 
..... k, . ~~,\t,,:;.,;w_ " ,it\ 

•• "t'~- .~! 

.. ~.~~:., ..... ~ . • .. .iiO. .• 'I ....... j. ............ &:,."' . • . . ,..:~ ..... 
~t1.t:" 

" ,..'. , .... ,;;, .... . L '." ; , 



• 

. . 

.s-
.~1111D the.o-.. ,...tlOn of the Nll&ID. sa tHe an4 ooald. ... 

NOOvertd "" .... vS.tJ I118tboc1a, 8Dd/d • . _'. __ tloll, os- bJ 417'1Da, 

beat1D& aad e1eet ... tatl. '.epuatloa. 11le '8014 1ft the .1u.e 

oou14 poe a 1'17 .... NOO'Iere4 bJ' hltther tNatment 01 th18 frac~lOD 

br mo ..... 18 ~t .. t. 

No attempt.wu II84e t~ a .. ~ high the ..aiD oould lMt 1oa4e4 

\'11th go14. h'8Il the highest 1oad1D8 heM 1e ,.., r.om eooDOm1c, . . ~ . , 

81nce there 1. DO .. thad .,.et known to "sen.rate the resiD. .~ . . . . 

resin 1s burne4. 

Cau'-.ion mua ~ be taken to insure tha~ pH oODtl'Ol 18 m.a1n~a1ned 

so tha~ h7dro-078Dio gsa 18 not generated at Bll1 time. It: is a 

deadlJ' polson e .. en in relatively small oonoen r·ratlona. 

RRM.tm / 
oo.L.Msoombe V 
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The TriUI:Iph C'ro Id Hino 0 , Inc., of On tr:l0l1, A::-i 7.ona 'h'.S incorporntod July 23, 1946, tU1dcr the lr~'!n of the state of .ru:·i.~onn., to proS)cct nnd develop the oriGina.l croup of four Triu.r::ph clni.~s :in Section 21, TO'.Jnship 19 North, TI,..'\l'll";C 20 \Toot G. r.: s. fl.. I:lCridia:l, l!ohave County, Arizona. Thone cl3.J.l:3 0.1"0 Ior,~tod in .1.:,110 O.:ttnnn :)ortion of the SGll Fr~.nciaco H::'ninc Dictrict, about t,,,o rulcL ono-brll..f milcs south,·reot of the to'un of Ontn.m. 

In Septembor 1947 the 'l'ri'Ul':'tph Cor.lJ.1o.ny acquired by purcho.so the tlhite Chior· }')roporty of !.'ive clr'..ins, locnt.cd in Section 26 l:.:, 27, ono and ollc-hal:f nilos ::;outh of OQtn~.n, Arizona. The devolopncnt \Tork done hare on tho 200 foot level by .J.:,ho farner ol1crators had sufficed to diccloGC the: presence of an o!'c i ·ody of proni::d.na torm2.Ge nnd excollent crc.c1e. lJ.l cri tor1a. IJoir~;t.cc1 t.o the ::,os:3ibi11ty that furthor development ,,,auld block out ore ',)odios thnt would be profitable to mine, and, in nariition \-Tould be nora 
immedi['.·~ly accessible \-lith linitcd fil1OllCOn L'.l1d ut proaollt uny operating costs. 

In o.d.di tion to those tuo tn.3.in croups the 1'riunph 
COnl}'k'UlY' · h.."'.s acquired by purchUDC ond loco.a.tion the intorvcnine area of' Ground, and no\t. hao D. totaJ. of 25 clo.ir.:s in a conticuous croup .. comprioinG appro:d.matoly 4)0 acres of mininG Grol1J1d. 

LO:jATIOU AnD ACCESSIBILITY:. 

Tho Ont!:lCll district,:in which t.Ile holclinco of '::'110 
Triu.r:Jph Gold Hines, Inc." nre seatcd, is also called the San :::'rr-.llcisco lIining Distriat. It includes tho Vivinll, Gold PlDud, and :Joundry Cone loco.litios .. coverinG an area of a:)out 10 niles 1encth by soven miles 'Width on tho \lectern nlopcn of the couthorn porlion of the Dlnok Hountains, in "le::torn l!ohuve County, Ari7.ona.. 

The lodo claims of the co;gxtny e:~l.ond fron the Vivi~ dintrict on the l1C~t t"lo miles oouthecstorly to '\-That nay 00 des­iGnated as tho northern portion of the I30undc..ry Cone dintriot. 

By rond, Outman, tho principal tm·m of t.ho area, lies four miles northeaot from ·~hc lletZt end of t.hc clc..ims, ~'.l1c1 -:'-'1-10 L1ilos . northonst from the easterly or "flu te Chief end of the claim Group. Outr.1llll is 'z:) mIcs, via U. S. lii~h\Jay 66, from KinL;nnl1, the COUl1ty sent, population L .. ,200~ KinGllk'1ll is located on t.he Sc.nta :;'e Rail­"roy, a.~d h~s Good rail, air, and hiGh",'ay connoctions intcl"'stD.:'L,C and intrastato • 

. From Oatnnn and U. S~ HiShwny 66, cood secondarJ ronds give &coss to various mining proporties, and to the opera:ting plants. of the 'l'ri'wllps Company 
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DI5??J:GT lIISTC'I'.Y AnD PRQDUCTIOIT: 

During the early sixti03, soldiors from G~.r.1p l·!.oh:'.ve, .. t, the Colorado River, carried on prosrcctil1i: in this l"ecion. In If,63 or lf6L .. " John Hoss is reported to ho.vo tr.l:cn ::~~l~,OOO~OO llorth of Gold fran n pockot in tho Hoss VC:i.ll~ The H~rJ~"" l,olrnd uncI Gold Dtl.ot voi;'1S ,;ere found soon aftol"\-l,'1.rds, but tho pro:linont outcropo of tho 'i'on Jaed and Gold n.o,'ld "loins renamed utr(,o~t,cd for Ir'.L'.ny ycn.rs. 'l'!10 to\1ll of Silver city l~:ro\T up D:~ II \lo.tcl"'ing plu~c on S::'l~ .... or ~rool: .:.bcut one :r.ile oouth of the Hoss lodo, und n. SI!L:!.11 mill \/; . ~; o::tr~blisllOcl n:~ Ihl·~d:,r,,-il10, on the Golorc.do River. Arter the 1C66 olltbrcnl: of 'L:10 Hua.1~)n.i Inc.1inno, the di::rcrict uno prncticn1ly nbr'.ncloncc1 for ~:ovorD..l yc~'.r:3. 

A rcvivnJ. in nctivity took place in 1900· ullen l'ich o:.~o u~s fOlmd in ·(.he Gold l~ad vein. In 1001, t.he Gold ~'.oad J ry::p.:t.:.17 ~:'n~: tho Ton. :~od ::nu Den II: ... rri~on Cll~';:'S to D. <lc")th of' 100 ::'cot. 'i':lC Leonora m::l1 , a.t Hnrdy-vi11e, opor.:::.teG. dUl'inG l=~.rt 0;-1']01 enG. 1')02 on 0 :.'0 ;l~on .1.'10 ,~"' ... co ""1 r' I:J'~rdy , 'Cll' lS · DuH-i 11r4 100~ "1-(1 1°01 .: "0 ~ ~""'11"'~-O C'" d ' f~ II 
Lll J.M..It..J""" (,..1. \,.4, ,.L\.._ OJ • J.._ l' __ / ."" 1.. ... l "/ to, .... J~ ... . M.I «-.. .' .. )_.~'" in: Co:.1};r .. :.1Y did con:Jiclcrabic uor~: on .( he Lcl~J1d ~):"opc:; .. ty. ':.'~lC ::'lue 
ilil1~:c GnId lanen Gon~')un:r r)j:~oducccl oro ~rorl '~ho '10m l~oed ,-"cin (u:'il1C pc.rb of 1901;. end 190:;. In l)OfJ, ·~:10 'Ion ::ocd Gold l:ino~ ::; : · ' 2 ·.::)~'.:~Y ~ ·.u::..~::h,<,'\00C. t:-:o :.D.nO, c1o'ioloilOd : ~:L[;h-C2~c..(~C 0:"0, :'.nl~, :.Jl 1900 ct.:-.:,.I~CL~ :>l'O(:u.~·~ion u:lich cOl1:~in',:ccl '~:lro""1~~h 19J1. 'J.~lC GoJ_u ~:o~:.(: ~:il10 p:·oc.~·::: . .Jccl :'::::"c:':.::.t­
·~ont.l:r t.hI'ou~:h 1931. The ·:.Io~m o i.' O~~.t; .• ~'.l1 "' i::~::; s·::'n:i.··~ocl ['.Jou.!-:, 2.')12. 

Dn:"in::.; 1915 ['.~1c1 lr;:16, ::1. . :>~, 0::;0, ~JOO. 00 O:."C :;0(::; ~,: ,-·.C ['-. c·:c~_o)Cc1 
ill ":.}1O r~:!::~ccl E':':~;'~Cl'" ! :ino. Tiu::; 0:"'0 O:lOO'L (.~~l: 11' ,-v 01.:\>:! :;'''QP, ,:"'.!'l(. ::~n c.1i:::co·;c:-z,r ::ll'"o:·::,J·:"cc1 ~co::'on or n~.n:'l1~ ":/C.1t.i.:2:CS ~.n '~:lC (·i~·~:'~~~.G-~. r ... 'hc 
.:'.(~~:cnt · 0: HO:.'lc1 ~:c.r 1 \.~:ith ·~:~c usu~.l '\:'.r-:)O:i.'n Ol·:.l):lC'.ci:J on 2.!1<':1.l~;-::':.:·ic~ 
~'):~O(:uc'l-iol1, "nt1 ilL1[1 .. ~od C!o~~t~, hin('c:'oc1 5-11 : :o~t. 0: Ju::e~o C~~.::OG '~:le 
L'.<.:.~ .2:~iol:'::u :il1C'..llCinG nc!:!o:Jn~~j"J to o::J:~lore [l. 11roI)or'::':r .:-.:2tc:' :::l~.~::·~-c:':12:­:'j.1C i:: ~ o~ .'010·::'oc.1. 

In 1'l]/, ··· ·'0 n~r' J.:wl' ·~~·"'·~ll"'" "·" :~~ ·)'-\"~T ·~o""(l .... '1 ·i.'·'.')O_-'·~;:.'lt ..... ~ .vI I.. ' .1 J. ...J ..... u ~ . .&.~J. ... _ .. t..J ,) ....... _ .... vJ. ... t/ J. I.._J. ' -._ ..1.... -orc L;od~r on '::'hoir JiG J::n ·,::lc.:n, i. . '.:'. ~ocl:~~-':~c1y nOl ... ~:lC~·'. :~t of' ·:...~!O C;;..·c.y -:"" ·'10 '1'1,1 ill "C]~ ·""""10 cl'ill' ~ ... 0'-:> .I . ~,,..., rl'Ol'l ·'co·; -" ··- l'''''-1'r · _·~l_·"~ ·· .· <: .. ... , .... .. !'"'; .. ' .... ~_ 
u ....... .J • "-u . \. ,,, .J_,-,,- ... h'-i., L.. .... .., oJ. 1.'.L .. ~; _ . ".~ \.\0 'JI.. ... ... " ' _ j. .. _ ~.J _ illC.::.C.~.tod J~h.~'..t 'LllC 'lIon llccd or G::.:~:y E~.~:le '\tein is t.ll0 u:\lOr, :~o,,;n­:"r.ult.od portion of tho JiG Jir.l vein. r/l!o lLisplC!.~c~~cn·G, pril-:Gi~·I:,.lly ·~.lol1~ tho l~llory fUillt., Q;;101111tZ to ['.oc)'ut /IJO foot. In 1917, ·~hc United E:'1.::Jtorn:JOl r:l~ .. n:r pUl"Chaccd the Die Jin Gl"'OtUlc1, out, tHO YO;:l"O 1a:(,er '~hc Ton :-:'ccd ~OIjll1nllY broUCh-c, suit to e~t~'!J1ich its cpe:: C1C.iY.l to t!lO Die Jin vein. Tho CO~lrtS, houcyor, docidod '~Gain~t, the 'l'o~ noed JO!.:lJnny, fia.y:lnG tho ru::lOunt of :lorizontal c1is2)lncoI.lcnt could no·~ be provon~ 

In 1924, tho United Eaotom oro bccly beca.t:lO o::h::-.u~tod and c.ftor considcruble diamond-drill prospcctinC! the Dino u~_o cloccd. 
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DI::iT:U:C:' EISTC\':[ ·~;rD ·PPDDDC'.i'IGii: (CO::1t) 

Uith tho in'''"! rcn:-:o in ·:··~10 :'1--1·-:e 0:1 cold fron. :~;20. 67 t,c 
:)35.00 en ounce in 1033 a ro"'iv~.l in cold-;1i.'1illG ~~tivit,ico t.ool: =,l[:~o 
in tho Oo.t:.1...."".n dintrict, and p:"oduc"i:.ion rnd. c::plorot.ion ~cti viey :-:011-

tinned l.lp tho ata:1o of tlor1d Uc.r 11. 'i.'!~c In.rGc~t produ~cl"'s, tho 
Ton i1ocd, K~thcrina, Vivinn rolll Gold :1.,c.d hn.d n cO;:1binccl cY:-'.nicie nill 
co.p0.city o~ npl'ro:d.nate1y 1,000 tons 0: 01"<3 !)or d:xy. In ~~ddi tion to 
millinG -~hcir Olm Ilino oros, the 'l'on :-:oocl, Viviall, K~t:2orir~o, 7:.nJ the 
PrOdUCel"S nt Chloride, cYMidcd Ullc1 trc:l.tcd cu~toll O~~OD :rrOIil not only 
the diotrict, but tho entire cOtUlty und port::':ons of lIevo.da. 

The tot~l production of cold ~'t'}11 Dilvcr roeorc1c(: ·~o ·t,:lC 

San rrro1cisco Hinine District by tho Ariz.ono. DLu"Cc,u of Irine:, !.:t.:.l1ctin 
11..0 1(1936), is ~3/+,675,OOO.OO in cold ~nd ·)550,000'.00 in ~ilvcr. 

Hith tho il1croD.co in the Gold pri~c in 1933, ,~onci(~or~:ble 
additionaJ. production \OW.s nnde~ Dn.lua on this pI"oduction, belioved to 
be correct, and compiled by·J. Carlton 1Jrny, l·IininG Encineer, li~t tho 
follouinr; for tho poriod 1933-19/.2. 

Tom need Hinc 
Katherine' 
Gold mad 

'Producors (Pilcrin) - -
Vivian - - - - -
Telluride - - - - -

HIS70TI O!i' T:1Im!PH P?.OP:E;rtTIES: 

C 3,[;60,000 
3,136,ooJO 
1,760,000 

972,000 
540,000 
19[.,000 

'l'riur.mh GroU]1: Tho ori~inal four c In.in holdinC of '~hc 
'l':.. ... 5.1l.TJph Gonpany , namely, the claiI11s disicnntod 'l'ritmph 1-2-3-1io, con­
stit.ut.e ·::'he no.j or pa.rt of tho property hold sone 30 years aco by the 
Gild Zd::;c llinine Conpa.n.y ~ This cOr.1pony, on uhnt is nO\l tho Triun:)~ 1 
c1aL':}., s;>.nk :l vertical fJhnft in tho foot"T:.1.ll to n depth '.:Thich, cl'ter' 
unu~torine, is fotUld to be 320 feot inst.ead of a reported 200 foot. 
On tho 100 foot, level there is found t.o be n crosacut nO:i.~h, driven 
240 feot.. Tho presumod objective of thin \-To:.'k l1C.O the cuttine into 
tll'ld e;cploration of tho ~~ om no\·! called the "Horth ·Je~n. 1111is cross­
cut foll Dhort of its objoctive in diotnnce l~quircd. 

The 200 foot level. has 0. 9~ foot crosscut ~outh,.:cst from 
the sh.c.ft~ This croGoout, it i:: r:a.lculntod, requires an additional. 
130 foot to cut the southward dipping Vivian vain frOI:l tho footllull 
side~ Thora S881llS to' be no doubt that the priIn:lry pUl1>ose in sinkine 
.this shaft in tho first placo \-IUS to attain this objective. 

Iro other 14teraJ. work o:ft tIlis shaft is f'ound~ '1'he ohaft, 
has been ;-spaired to tho bottom and is nov in suro mld opero.tinc 
condition • 

.. 
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On the Triumph 4 olaim at the enDt end of the original. . 'group there is £ound to be a~ut JIX) roet of' shallow tUllnel work. performed abc;>ut 30" years aeo. The area is dii'f'ieul t of accoss, on stoop elopes. No records aro available conoorning the ore th3t apparently liaS hauled from here by burro.:, teams, and preoent' rem8.in-1ng vein ezposurea are marginal in Grnde. 
( , ~ lndt,e Chief' group&. The White Chief group no,., oonsi3ts' l~ · l , . 'c . . of six claims desicnated White Chief 1-2t-3, Ethel l,forgan, Ethel Horgon r • "1 and Bullion Fraction~ 

The presentlY' used Whi to Chief' slr.ft ,.re.:l °firot Gunk to a depth of 100· feot in 1916, and a smtlll OJnO\m.t of cross,?uttine done wcstu~~ orf this leval vithout findin3 COl:JmoroiaJ. oro. At .I"he time ot this \lork· there 'Were six adj oining o.cti ve C o.lllpanie s, all of' -,,,Moh '\0181"8 01 ther sinldng or doin~ development \.rork~ Of these, the Bound';" ary Cone and Orion properties WOl~ ",or:d.ne in ore zOl1es~ 
Arter a period of shut dOlm, sinking \.Ins resumed on the l-nrl.te Chiof shc..f't in 1926 to a depth of 190: feat,' and a second lavel-'.JQ.~ es-::.nblished at the 183 toot dept14 At this lovel a crossout \..fo.s driven nortbu~3:b ., Q distance of IIJ' re~t, penetrating throuGh tho Golden Beaut~ · Vein, ns it is nov designated. no dri:tine \oms done on this vein, and the levels and ohaft stood under \Inter till, about Docem.ber i946, tho \loter standing ,within 70 feet of the 0011a.;-. 

In December 194h n p~rtnership co,llod ~he 'White Chie£ Development Company obtained a lonse on tho. \'nrl. te Chief propC?rty, 'Umlatered the shaft and levels, and stnrtod davolopl:lCnt \lark. A oros:3cut \lG.S driven noarly due \-Tent a disto.uce·' or 80 f'eot~ This cros~ cut cut through two pronounced i'issure veins J but, at tho point of inter­section with the crosscut, the erade or the voin filling is not comcor-, cin1, ave~ing $2~OO to $3.00 per ton~ Drifting ,tuS then started north­lIard on the Golden Beauty vein, and it ~CWilO i.J:1I:wdintely apparent that \ this 1D the main · ore channel' of' the aren.. For, the distanoe of 120 foat thnt the dr11't1ng was oarried on,thc voin avorogos · from three to five feet in lddth, vi th hnaging ~ll m.rgins indofini te , and the Gro.de or tho ore ranGinG trom $lO~OO' per ton to 055.00 ' per ton over those "'idths~ 
Tho Triumph Company purchnoed the Uhi te Chier property from =the Ubi to· Chief Develnpmont ~otll?~lJ in September 1947. The l1cht pros­pecting hoadframo f)~:C;: tho shaf't vlns replaced by no henvy duty fra!i10, lotlO repair was made in the ahnrt, a ,change ro~' built, ODd dumping Brrallciomcmts; 'imdramrtacti·',layout, \.1'8.improved. The drift north \lo.a l~s'l1r.led and driven an additional; 150· teet, where a faulted zone \mS encol'llte~od, 'With values in.,tho vein : for tho last tort)':; feet ro.ngine from $2.00 to ~)6.00 per ton. 
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; ~, ~. White Chief group (oont)'a. 'It soecs apparent th.at the loot.:. .' ,Wi.1ll· 1n this are!-. warrants crosscutting, but it was deeood more expe~­-;~,~ 1ent to f'oreeet this-, recourse tomporialyOlld to dr:L."'t BOutWa...""Ci first. , :'. ~: ::, In tho area p1ua 120: to plus 200', o£ this north drift unusunl hiCh ~ro.de ~ ' ore was enoountered, vi th the hnnaing\I311 lIlD.rGins of the drift aaoe;r1ng , a.s high as :~56. 00) par ton over three fo~t vr.tdt~. Huoh of' this ore abowo coorso freo gold in hand spooimans • 

The drift south on the Golden Boanty vein is !'.dvnnccd 65 foot~ It is in o ommerc ial.' grnde ore all the "roy, ,·Ii th tho eccept10n or a tu:m out portion of the drift, ,.,hioh lms turned doliberately intQ thG bonGing yo.11· zone, to leave nt leo.ot n 15 foot pillar ns tho couthwaat vall of tho sha:rt and manW'01' at tho stntion~ Tho vein exposures o£ this, south drift are averaging tram two to four i"eot in width vi th face 80m­plea avoraging fram OS.CO to C56.op per ton~ . 
The present fa.ce nt the 65 foot \Olork :3ho\lS Qll intoro:::ting vein :3tl'lCture with the Golden Donuty-' vein being orossed by on oastor17 dip slip vi th northerly dip~ Vein filling is sho\·ring in the plano of tho dip olip~ Further work must be done here to determine \·:hothor this dip olip 1s the vein deslanated as the "C n vein, and to de"('elmne the I:elationship betl10en the two fraotures. 

Blue Knob Group; Tho Blue Knob Group of tho Triur.tph Com-pany lies one and one-half mile a south of the main Triumph shaft J end one and one-heJ.r miles south\1cst of t.ha rlhite Chicf sllllft. It comprises . the o.l~ Imow ao Phl1find, Phil.find 1, Philfind li, Tyron 11 and Tyray .1V. As a group they are situated in tho southern hn.1£ of seot.ion 28, T. 19 H., R 20 vI. In order to have COtlpMy nosessmont '-lark apply for a group, theso 'lOre linked to the Triumph group. by looation of t.he olaimaGood Luck 1, and Good Luok 11, :md, on ~he east end of tho mUG .Knob, by location of the olnims Alpha.:md nita. done 
. Too work/' on those cl:l:L'lS 1a inauffto1en.t · to pl~ve not-able structural oontinuitJ': of aJlY' of the '·ein e:~sureB, and, in' ad~tion, the graater portion of the area' involved is ma,n'::'led ldth erosional dobris and grave18~ Their merl t lies ohiefly in thnt they al~ a1 tunted so CoS ' to intercopt the regional trent of ' the fracture. systems strfr..inG from ,adjoining and near~ mines, oame of whioh had hRd notable produotion. 

GEOLOGY OF TIlE gAIl-Wi DISTRJ;9Il 

The under~, rock forming the bnOOIllOnt of the Oc:t.tml diatrict is a hilh17.-shaared gnnitio oomplex o-r pre-Cambr1a.n age~ 'Iaolated patches of 1 t are tound 1ll, tho western foothill port1C1l8 at lover elevationa, but in ·the ~rthem portion' of the d1s'triot GJqX)BUreS 'of this oomplex. are .xtenai,.. •.. ,: ·: ~ .. i'> .. r ': . '. I 

~t~{.171.'i·; , ~.. . :,':::_ _;'t:11~ir1I~~~f~i::'~': ,. ' ,~\~ .' . . "~ ~.~; ; ". 
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, ' ~ ';: ~j~ t:~~~\;1' . ' ./;~'~:?< There . the produating m:lne • ., as the Kat~rin8, Friaoo., TYrO • 
. ~ .,j; :'(·it:f:,~~~~''- /~~~~J~·~~.~t~.' . Wft .douDd. in this ba~~ format1oDe . 
f;J~!~::i~ ', ;~~.t~ , .: . {.~~·~~: i. > .;' · 'Basting upon this gro.D1t1C basoment 1'ormation is nn e:diens1vG {;,, ~ ~! ~~~;~~}, :.:. . .'. series of Tertiar.r volcanio nova, agglomerates, end tutts, \1h1eh show: ;. , .~ · ,.:~t:~::· ;· · "J~;,:'.~. o onsiderable , vo.rietY' in oOLlpos1tion N1d texture. These no\18. .and asGOO­;; .; ~:)l~~ :':<-," :. ·:;\:t 1ntod 'l;utf'a are otauch divorse t)'p88 as 014viDe basalt .t'the bnaio '~d . ',' ':;~, .;r , ... : of the aeries and rhJolite~ at the acid pnd. net'usan the extremes are : J,;11< _;,} vnrio~:1nte~te types. '. \~:' 
tt l;. l,~. • > 'r~ I" .. The beat available evidenoe suegesta that tho Dlaok Hounta1tul\t~ · I . ;' ~ ;' ~ ~;.' }',),:' are a fault block tUted to tho east. As the major fractures or tho Oat-t '. : 
I· ' : ~ ~.: nm Distriot dip to the eaat at cteep anGles, and. CD those f'aul ts are or , .~ " the normal. type, tho croat ot the rtplg8 \otC)uld be depressed relntive to " .:' ;\;;. the vestem porti01'1 ot the district. . . ' 
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Intrusive into this thick seriea or nows are sevoral. pron-inent Tertiar.r intrusive or acid c01!2pOsit1on. In tho vicinity or ~Iount lIard7-these are oxpoGod over an aroa of sovoral. square milos, and thoY' Mve. been desicnnted as the }foS8 porphry, a q~z monzonite, and the Times Porp~, a DOdD. cram te porp~. 

Several prominent pluel and numerous dykes or rhyolite 
porp~ out through the granitic oomplex and tho superimposed lavBs, :and 001ll!!l0roiaJ. ore deposition appoars to be 1nt1Jzk~te11 related to theDe minor 1ntru~ives • 

. WOHONIC GEOLOGY OF THE QAnWT DIS:.rRICTI. 

As outlined by 8,:plorato1'7 effort to .cln.to, oommerc~_al. ore dopooition in tho Oatmnu Distriot, a.s \-Tell 3.S :in the northern portion, or Knthorine Distriot, is !!lOst pt'Ol2dJlen".., in tho ~a.nitic cotlplox, ond in the lOl1ormost nous or the Oo.'bnon lava scction. Those lava. membera-: . hnvo beon diaignatod ns 1'ollo\ls" beginning from older .t-,o youngor~ Alorone Trnc~, Esperanza Traohyte, ,Oatman Andesite, Gold Rand L~t1te. The oarliest dovelopmanta in depth 1n the district vlere made on vain •. cxpoood in the latter two membero ot the lava . soct1on nnd produotion from these 18 ~haretoN. heaviest. , As stated b1 Ransome and La~son, however, the wau rocks here sutter Uttle or 110 replacement, ond there , 1. no reason wh7 ora shoots should ~t be round in 8.D'3 of tho igneous . . rooka thAt occur :in these distriots'; ' ' 
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;llOr,):"al. ore ~8.l;' ; :O is ·~:;.::.t c{'.llc(~ t,l:o "v~li:,"d. I.lv 11 ',S (\ :'ino r·ro.incc: 1J''''.n~lcd 
to::ttl.~, vn:-iflbie (!o~or, CJ1(~ :'c.l1:;CS in v :,'.lucn ::-,or '~on Z:.'om. ~~1.20 '~o ,::[;.00. 
,lith ·~hc Gold to . nilvGr :;,"c.tio boil~~ tuo "vo t~L."cc. 'l'his (~u:'. :;."'tz iz corl!,:on 
in '~ho Gold fund "loin Gyston on1:'. . , 

'_'}1C finnl, 0:"' ::'ifth :-:-'0: 1
. : .• :0 (~U .!"t~, is :. ~no. -~o :, :c~~i'ur.l ~1·~1.::'i1cd, . 

uC',"~;-,.lly .... K~ndcu., petIe to deep honoy '/ol:.ol1 ill color. : ~:--,l1~O o~ vC.lucs per 
-'von io .:~20.00 ;'.nd upun:-c1~ n.:'.tio 0:: ~:o}.dto ~il vor io :.:'onr to ono.. 'i.'hio 

, Gtc.~o nl :::0 is dmnc.18.J."1t only in oro sllOo~:,n. 

"-10 '~old""'')'''r "r~'l't~ .. '9;,", ;,-. '" ~ -~ 11 c n~·~· ·..Lt·el"'t .. '" ·' · '~c .1.;. ' ... _ .... 1 ..... ' 1.~\,.i.\.L,~.I._ ..... , ........ I.~ vO.L.Io .• O 0 •• d.,J.v~ .. 0 ... '-~.:. 

l-u.;)lcr cr~(:c o:.~, a11<.l, in Gu:~h 0::'0, it in inv:-:riably ['.s~o·,::!i~':~ec1 u:..th t!:e 
:,rclloH (r'"t:;.rtz~ It UGu2.11y occurs un \i:S.te :)~J1(:n Qct\iCCn 1~~lO~"3 oS: r.:.tt~~.rtz,. 
ml:;:' in no!:"'.c ~oc:i.J.1cns, ~lates of nl1ul~r:i.t1. ~.l1l1 ~r:J.ir:s of rlt"..o.rt= [' .. !"'O intcr­
cro\ln. Gold in fl~Cluontly fO'l!!1d nG Dll C,:Cl"oGnto of r:ro.ins in sneh in'~cr­
C~"O,rt,!lS ' J.l1d this plate s of Gold lTC1"O fOlUld in ndulo.rin~ 

In tI10 nort.:lucstCI''l1 pa.rt of "'L,ho OC..l(.I;:2.11 Di:tr:!.ct nuori tc, 
CYPZ1lr.1, mld lea.olin, nrc cor:u:lOnly fOlU1d in .!.:,ho veinn. At tho iloca tdnc 
f:cco Gold in '::'he form of stout Hiro s Gnu p1nte s ' .. :an found en~ 10 ~od in 
scC!'Ccntions of fluori to in the veins. 

pyrolusi to, honntit.o DJ1d linonite, c.re Q.ui te cour;'I.on in the 
o:d.clizod 0:'''03 of tho c1intrict. Porous c:u:--.rtz ~·rhich cont.cin [:ll n"l.;tU1d­
cnce of :.lcf.1ntite frc'J,ucnt1y also cm-rico amnII nul:cs and tTircs of free 
r.old~ Pj"rit.o in ruroly fOU11d in the vein:::;, a1thouch it ia ·,_uite COl!ll:lOn 

in tho '\1;).11 l"ock ndj Dilling tho veins~ 'l'r:-.cen of n.arca.s~ te, lead, IJOlyd­
dCl1u-.!, x1d eOJlper ~reo~oc..sionnlly fotUld in theze veins •.. 

"/EIn ST~UG'::.'UliES OF TliE OATHAH DISTR.ICT" 

Vein DtructUrcS in tho district vary from 0. ~imple tubulnr 
body of quartz and onlcito \lith Holl defined '\TalIs, to lode:; uhich con­
'sint of n. lr.rC9 nunber of strincers or vO.ins variable in vic.lth , nnd 
sepo.ro.tod from oach other by barren rock~. Small rn.rnify'"ln~ ~trinGoro 
lDAY be round b~Jlch1ng from tho main voininto the Hall rock~ Frozen 
contacts nre C01!lJ:1Oll, of one or both \lnlls~ 

, U ~llly ore choota in the vains of tho district are on-
eased b.r p:tynouncoo alteration; hal.o~s of Wll rocJ4. PropY-litio nlt,e~ 
ntion and s :)ftening are moat COlD)n.. Co~Ol:l1 ttmt with this is Q. genoral 
dn.rko~ of tho rock due to oxidation and hydration. 'tfuore. the vall. 
rocks aro of more acid .t1l'8, this. alteration 'o£ton bocomes one or silioi­
fication and P7rl:t.isatlon. 

,-



; 
, ,' 

.: . 
,f , .i.' :" . 

" : 

, ,.', ~' ... ,­
, ;( " 

':c ~' _( 
. '" . " 

~ , 
, " 

. ;,: .. 
" " !' ..,. .... 

" • • ,r ,,,', 

., 
- , 

, '. ~' 

, >l 
>~·)Y : 

~ . I~" '\ .' 
'~'. '. . 

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

" c .. ;t.~" ','. 

~ . .. 

. strike faulting in and , along tho vein. or tho distriot 18 " ' 
' common. Those tnults; reopen1ne a tisoure ~ zono filled with ear17 stnco, " 
and, uauall7 lov grade vein tilling, serve as the ore -channels for the ' " 
lntor commercial. ore surgos.. loJhore the,. at til!lOs 'leave a vain ··in drift- -' 

" :Lng or otoping operations I there is a tendency on the po.rt of operators 
to followl the voin, \/hich all too frequently cl1rrlni shes in valuos, and 

, the str-t.J::e fault linldJ.:lg' with a minor dip olip' into a parallel lens in 
the vall' is overlooked. Frequent Ol"O::l8Cutt1ng and geoloGia control ore 

, required in the proper exploitation of theso ore deposits~ 

QUE DROSITS, OF THE TRIUNPH , PR()PEH.TY:. 

Triumph Grolmt' 

On the original:-Triumph group, of tour clains, tho chief 
yam; tOl1n.rd the e~q>loration of w~1ich the pi~sel1t effort is projected, 
is the V1vi3l1. vein. The Vivian ~ne is developed by threo ohD..fts, drifts, 
and t~el to a depth of 'Z'/O feet. It was ,r..ctively "'orked 1.1)' yot:;.rs c.eo, 
ol1d hD.~ a produotion estimated at $300,OOO.O() in gold and silver~ 

. The Triumph ' shnrt is locat,ed o.pprox::i..nJ.tely 75(1 root oc.storly 
across the Vivian ,,,ash from the portol. of the Vivian tunnol.~ The line 

. " 

01" cropping or the Vi v1an vein from the portnl:, of the tunnel to the 
TriUtlph S;1aft collar is largely covered by wash gravel' and snnd~ However, 
·tho chlorit1zed, pyritio andosite on 'tho 'Triumph dump .. i8~ or the some , · 
nature D,S in tho ' Vivian mine workings, and thore appours>to be no raason 
why the Vi v1an ,vein should not bo round in tho Triumph propertY'.. At the , 
200 :toot leve~ of the Triumph shatt there is £o'lUld to be a 91 foot oross­
out south\lest~ Dri v1ng this croosout an additional', 130 tOGt should cut 
the Vivisnve1n trom thetootvnll s1de~ 

I ~:. • 
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?! I~';""~'.[!I'T.\:{I~t ' '.' :',' . 
. ~. !.~:~<?" ~' .,' f:· . '.. The "North Vein· on the ~xig1nal. Triumph: grottp io npproxi-;· , 

,~ .. :~': j)l:Y;~ .' ;:'~"~' mate17 ~lel ~· . the Vivian vein. ·:· Sha1.1ov surface w1ic on thio vem .-~' . 
·r.",:.·"-:F··Jt.·~ ~.~ ·:;·, ' . .. · ·abous it to be a prom1fling tractureao to vidth aDd cont1J:n11ty, and, -t j ... ; :;~H\,:({e . vs1uea obtained jwrt.1f'7 8. xplorat1on : or th1. vein at deP. th. The intel'-t ~·}~~~~~·~r.'~·':f \ . .,' , van1ng .r.rea between the Triumph shaft and thia; "North V,?.1n- 1s Co weU 
.{ ... ,; < ~ ~~ t . ,'.' .. atringered scne and should be 0 roasout on severtll levels. . . ( , . . " . ' . .' 

1 : '>:, t ~, .' (»1 the claima or the compciny · tbat Ue bat\lllle!1 the oriGinal 
.C:,. . ',- TriUDph group. or four elaine, and t.ho White C~e.t groUPi o£ ab: ~laima" 

; ,>:' '. • Uttle , C:evelopmont~ vork ·.MS veen done to date. lohst o£ the area in-

I 
~.;: .' '. .' :.", ,'. yol V84 18 oovered with detd tal · matorial . and gravolB~ j Tho r.lOst promia-

·L ':';~' ',ing shoving is at the dinoo"{ol7' of tho Tira:r. 11. olaim. Here a 25 foot 
• ~ l alu\rt 41aclosos ~ northerl1 atr1ld.ng, vide, tractutod ZOM, 1n cro:7 

:. t :. AlcyoDe trao~. . A width of thre~ teet along the Arms1ng\ -vall mru;ogin 
'assqa' up to $3.00 ' per ton in gold.l 
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. }nnW Chio! Group; . 

The moot signitioant and JBn11l develOJDmt conducted by 
the ~lr1umph Oompony is on tho White Chief, whore drift~g oouth on the 
Golden Beaut,. voin .is in progreos on the 200 root level. 

An ahol-m on the White Ohiof ~'lP, four veins ' nre outlined 
on the proportr nenr the ahk~ · nrenj These voins: are Geated in the 

. Aloyone Trachyte, and intha Oo.tnan Andesite nOYS at, tho Oa'b!lmllnva 
saction~, "lith the exception of the "cit' vein, tho provailing ' atrike 18 
northe~sterly.. This trend is sic;ni£ioant, ohouing ~arallclimn \-lith ~ 
pronounoed rhyo11 te dike 87stem to·.' the' .. "Teot·.c:tt6'n~' 'frOm, .tha Bound,;.· 
ary Cone Rhyolite plug to the Elophnnt T9~tli plUC. This rhyolite dike. 
system strikes: into tho 'l'om Reed vein system .on tho north : at a locus . 
\rhere . heavily producing ore bodies \.fOra round~ 

ThellQlol"7hol~ Vein \roD the t1rst vein of this group': in 
vhioh ore was· ~ found, and ,it \It\B ; this discovory which ' led' to the sinl~- · .~,?: '" 

.:.'. inC of the shnft in 1916. The s1te ~ of the discover)" is a pit 15 feat 
.. ' deep, with perhaps aD udditionallO'! feat or depth obsoure.d by onving . \ . 
. ground~ It 1. %'epo rte4 that the ore:' Vlla a narrov, talc seam of' very '. ' 
.. ,high value. S'lq)l1ng f!4 present av~ble exposure .. · here taUa: to "': i . .,: . , 

'; oonfim the pN8onoe ot high grade ore': . In aD much; howver, as the ' 
. :t 1'racture zone . here. M8 an. , ~ressiv. vidth, undergro~d'. exploration or .".: .AS~· . . 

.. "''I...~ .t- ·1 al. ... .-.. · . ..' . . " . f 
,, ~S . V.;U4 8 so ~~ . . ;-*- .. " ' ./ . : . . ... ~ '- . . .. . . .. f . ' , : 

",::' , . , Tba .B ... .,em'UId tho ~O.,v~hi, i .. i:~~~ ~ ;surt~ cuts, , '< > " ,' ;' 
are sheeted zc)w)* ill·1;be Alc70De Trao~.:,:·fto1r~ ooDtent of V8~ 1'1ll~ 

~.~ ~ at',t~ ; eurt8Q' bom. ..... · ~. moapr, : .;~, ' 1h as JlIlOh aa ·tboae =onoa ... , 
.. 'f ~~;>;~ : :,' , ~ .. r.eo~.\ .tt. .Q.olMD' ,'. '.m"... .'1DtllMlDOo OIl ·or. -
· ~ttt~~ ;'. . ~.;: ~"""......... . ,:o_t- :~~ ! ./.~ .:', . . '.~ ',) 
:"~ .. ~~ ' •. . " •• " : : ' . : j~ ,,' ... , . .\, . , . , . . \'.:~~.;~ .... ;,;; f " . . ~ ;;, . ~~::: .. ~ ~":~/ 
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· ~'~:;t·. TllellQoi~ Boaut7.a -ve:lJl .~. a fault f'isauro voin, v.L th the 
';" ~·.:}.uc~ +raohTte tOming the tootwu, and the OatiDan Ande8ite tho banc­

.. ~:~~(ine 'wnll. ProDO\mOod str-lke raul tine is evideDoed in the voin zane ' end. 
.. ~~f as &holm by availabl. · tsliokana1des ' tho raul ting 18 Dormel~ The vein till­

::: 1118 1s ch1e~ quo.rts~ and. rook breccia~ . ~ calc1to 1s occnsionnllT 
.' .. ', tound .. . Tho qu.nrts-:varies tram coarse, glassy, copper sta~,· to :fine 

. ' druq C17ot:lJ.s lining small vug holes : and urens o:r corrosion in the rook 
. <"'. ' brocoia~ The broY.JSD··ore is darkened by pulvurent mDnCnDOSO o:d.do~ 
, .' A<1ulo.ria is comconl1.. round assoeictod ltd th thin druq qUL'.rtz~ The e-?ld 

.",. found in this lo.te Oteg8. quartz : ohous up as cluotors or mn.t'~l crnino. In 
.. :::~ ... '; the high ~e' portion or the no~h drltt the Golden Deauty vein 1s a . 
: ........ strineer. lode from four to oieht feet \.fide u1 th no derini te hanGing vull 

.' e:-""poged~ 7he. O~::18~·,~ . extremej.y~' qUartz~l~~',ZlDttU ;1rioliu~1ons ' 
of rook breccia. I.t Gho\l~ copper stain, . and varies. troll bnnded chnlcodonio 
quartz: to finly cl7Stalline drusy . quar1;z., ' ~me of tho Quartz . irselt has , 
Q. er80nish tint but usually it is colorless. This quartz allOWS considol'­
able well orystalllzed hematite~ The gold ocours. chictly ,.\dtb this hem- , 
ntite ns inclusions or small vires and foils of tho LWto.l~ 

The ore .shoot an outlined to duto by drifting on tho Goldon : 
Beauty vein· on the 200 foot lovel~, is 250', feat in lengt~ It is undoubt­
edly a prinary ore of conmercial! erode ' in itself~ r~pcated slicht fault 

"LJOvament . in and a10ne this vein', zone hue enhanced the value of tho ore 
.. by giving o.ccess- to o..udiz1ne solutions, \thich hnve appnrcntly diosolved 

nnd leaohed aua:y considornll>lo of the calcite gangue in tho vein, and 
made 1 t porous' and friable as a \lhole~ Undor flinilar favorable C ondi­
tionS" in the productive veiJ:ls. of tho diotrict, this process has boon 
found to hn";ec. dual result. Not only a. negative enrichI!lent by dissol v- . 
inG CJ.vT,~ or valueloss constituents, as outlined above, but on accretion. 
of value IOOohnnicaJ.l.y , . by do\:m\1nrd Vtl.::Jh1ng of , grains : ~d foils of Gold 
froed from triable aocooiated homat1 te at upper horizona of the vein . 
zone. Thi. 1s in 'a msasure ' analoeoUS to cave., depoe1ta.1n linestone '. '.,' 
and required an open channel tdth v.1corous , oircultlt1on.p.f' meteoric vater~~ .. ' 

. -.~ . 

, . " ~:i::' :,.-., 
''"r. _ ," '~ '. ~. #, • ~ • 

mrI!J)DIGS, EQUIPHE;rr. HATERIALS.t; ." .. .... 

.. ~ , 

The aB::Jeta.: of the co~ratiCm, in . addit1~ . ~~ ~ above de- ' " , 
, Scribed min1ll8 cln1.ma, · conaiot of tho: to\llow1ng~ 4: , '- ' . 

.. « ,.: "; , ,. '~ .. > .. .', .. :. .,:'-')" :;.' 
-' \fu1te Chief SbAttl ;, '. ".:_;< . ; i")· .•. ' .. '.: 

' ... : ( '" II'" • " , ' . '\ 

~ .' l~~~' Taber hesdf'rame, ~t~/~\.r~· .. ~ ' ;~ , -. : - - . - ':" >« / .. ;': $1,000:00:,, ' 
1-25 h.p. h1rb.nllka:)lorao .ens bo~ ~, ~: · .... ' ~ ,. - - - - "';' :'- ' <":;~<" .' .2,000,00 ·l . ' 

'. " i' ,1-15%25 Ho~st. ,- ~W. .:· ... :· ; '.:' '- - . ' .• ~ .'~ :- ;:.,. - - , ...;, - ~ .- - 1,000,00 
.J~i'1-10X14 Challp'~ BDcm :~..<.~;.\~:, " .. - . ... .. "~ ' ~ '. --~: .. , -.. . ' ~ .: . - , .", 200.00 

'~~:'. ~1.-Ch1cogo , "',8800. ' .~ " 
.; f'<.> '. . ' \" ... 
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Shoot II 

. : 

Shit. Clliot Shgrt, (Cgnt) t 

1-llnter stoNge ~': ~ - - -' - - - - -
7-JaokhlJnIilOrs - - ..;.. - - - - - - - - - - - -
l-Dr:I.f't03r - .- - - - - - - - - - -. - - - -
l-Stopor - - - - - - - - - - - - - - - - - -
~~03an.· ---------- ------
1-19/;J;: ~hevrolot Truck - - - - - - - - - - - - - .-
12,OOO~'8xS mine timber ~ - - - - - - - --
4,0001 3nxl2n'mino timber ~ - - - - --
6 000 1 211xl2ni mine timbor' - - - - - - -, . . 
6001 2 ft

. pipe -'- - - - - - - - - -
300' l~i})8 - - - - -- - - - - - - - - -
2500' :3 4" pipe - - - - - - - - - - - - - - - -
2001' 1 211 pipe - - - - - - - - - - - •. - -
4001. sn Vent tube - - - - - - - - - - - -
3,000 lbs~ 12/) mino ra.il - - - - - - - - - -
000' shaft hancing rod stock 3/4ft

. - - - - - - -

lIiscellaneous Tools and FittinGs - - - - - - - - -
, vloldinC Outfit ~ - - - - - - - - -

,lhito Chief' Shaf't - Total. 

TRIUNPH SH.\Zl': 

1-:-1;2 Ft~ HendfrOIlo, A-type, conntruoted of ~xB ti1;lbar 
:1-25 II.P. Fnirbonks Horse Gna Hoi:lt - - - - - - - -
l-25x20 lloi~:t ~:ouGe - - - - - - - - - - -
l-25x20 mncl:omi th Shop - - - -
l-Sho\lor ~.nd Chance Roam - - - - - - - - -. .l'. . 
l-Pouclcr o.gnzine, 6x10 - - - - - - - - - -
l-lb,OOOo gallon , Steal wnter storage tank -
2-1,000 6allon supply tanks - - - - - - ~ -
1-!ill1nc equipment, Gravity- concontrntors - - -
H1ccellanoou& Tools, Fittings and Equipr.lOnt 

. Tri~h Slla.!"t - Totcl 
'White Chiof Shllft Total -

Totel Assets; Triumph and lJhite Chief Sharts - - - - - - - -

QJE mSlmVESa' 

On tho baois ot the development 'Work, or drifting, thnt 
Me opened up a length of 250' foct of Golden Beautr v~1n on the 200 
level of' tho White Chiof operation ot tho 'j.lriUlDph Comp81'lY, and 

r -." 
. • l ··· 

250~OO 
'1,600.00 

54S~OO 
475.00 
2OO~OO 

1,025JJo 
960~OO 
300.00 
750~OO 
120.00 

42.00 
250~OO 
16~.OO 
31/~OO 
2OO~OQ 
95.00· 

1,OOO~OO 
l5Q~Q 

~,1J.6.00 
19, 3 50~.QQ. 
~35J796.00 

. boariDg in mind the ceologic ori tenD. tmd b1stor.r . of s1milnr. prcduc- ' 
tive veina of the district, whon nt n D~""J a.r Bt~ ot developtumt, 
t. am ma1d.nc tm estimate ot oro reoervos, as !ollo'oIst' 

0" ·.Ore :1n ~ _. ~ 12,sQo: tons • i22.D9 ~. toIl - . a:r:oS8 . v41ue 
Pooa.1ble Ore .~, ·':"Itl,200 ;~"' .• · 15;OO~ :per~ . ~., £rOe. value 

,;;;&it 't ~~}. · ,:~~~,,:~, .;}~~.~, :' ~,:,;" i'~~fl~ :·::;f~~;\~:<~· .. :.: .. ' , 
.. ••.• 0 ". ;' 0 ~ I • '~~r:~~' ~~ .t!" >l' .. ';f.,.,,;. ·1t':I ... 11'·1.· •.•••. u·· · ... . -

275,000.00 
610,OOO~OO 

; .~. ~~:,.:::.:.:~ f,~~n~<~1i}~~;->~·~,. " ?£~~ Jt~~~t.:~~}~~;j:":'· 
"C!~1.tt0 ~,~7' . ",' .,\' }. ~,,: ~i-,j.~~t~~""'~"f·J;\':·,'.." . ,; .}~ ~~ ~:: ~~o ':. ,;.: .' .l.~. '~~'''', ~ .:'. :' '. 
0 ... i,~:~,,~ 'o:.:.'~. ' ,,;0 .. .,,,,; :i> lh~1"~!o.\' 't~: , ~ 0 . ~ '<." ' " .. ~: ,:' .'F~ ' ~,::, ." 0 or. .. " • :", • _ 
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·TIEOOlil·tr.r1)JaI01j3 '. ~·~rD !~pUJLUSIOl!Sr 

'l'!~o ~nrl.to Ghiof oncl .. ~t:·_on of ·~hc ':'riur.1I1h'Jc!1"1C'.n:r h~:c Oi1~llCC: 
up "lJ!lC :.~,:;;t Qi~:,c~l1t, C,:.r:~ovorJ oJ: c.. v:t:.:;:..n o:..~ ·.lOW'" l'01.U1U in ~~ho Cut-

'~ ,ttC!l ,c.li~t.tiot in no~..r!.y )0 j"onr[l. " .i'ho O?'~'~.t :·.on ~~S ro:--.c!lod r~ ~o:tn .. , \.1.10::0 
' .. "'uho clo~/clo,ncnt r:!:'Oc~ aho'l1id" bo·- c:==,o.:.ll..~ecl, c.nd i.lOUCl"t":::.e nilllll.-; i'noil- , 

'itioo n:,'O-Y~iC!od.- ro~ tho propc~:r. The lc:r.1nn:r :m;:i ['.,n o·")' .>Oj. ..... \,~~lrlt,y to n\u .... 
ohC".~a . for ;~30,OOO a UGCcl 100 ton ~jC'~ t!~r ~r.p: · oi·~y r.!.:tll~" ['.nl1 r::~r.·I.~ld l10 co~ 
Ir J llhile furt:lcr dovolopnont. \iorl: is .:;:J:iJ1L: 011, t.:10 l~il1o opor~·~ion :::hould 
inU to s\~~ly tho cnp ';)i ty or '~~:is n:t1.1 r'.::" ~'l"ly ·~ir"D, r.u::rt,on ni21illC 0: 
oi"oc fren ·~ho <l10tl"~:Ct. D:IO".!~~d bulrJlooi;,;lO ·: :. o;,~10:'~~'..lj" Lofioionc:/,. 

The £ollou1nG mino c1ovelQPE2nt Pl1()Grol:l io rooOf.lt1endad; 

.. - (1) The pl:1.cinG of tho Triur.tph Dh .. ~ oporation en 0. ::rtcn:lb:; bo.n1:,s" ~nd 
concontration or·all erron on dovelop:Jent ot t.ho White Chiot tUnc •. 

(2) The ro.ioillG out ot n \-loll-timbered, t110 cOllpattr.lcnt vortiolo shaft, 
fron a point in tho north drift 260 feat from tho pronont op~ratinG ahOJ.~~ 
This raisinG operation con be done oon~urrently '\lith d=.:·iftint;; oouthuc.rd 
on tho Colden 3aa.uty yein,. and othor l3.torru. o::ploration nnd devolopraont 
of the 200 foot lovel. 

(3) S1n!·::.nc of the newly ra.icod sh........rt 125 feet, and cuttinG out oto.tions 
for lo.te re.l uorI: north Dlld south on the Golden Donut,,. ore shoot [\~reo.cly 
opened on the 200 lovol~ 

(4) Br5..ngine in ciectric pouer to the property by erection o:f 3.ppro:d~ 
~toly Ll qu~rter mile power line to link \-lith tho public utility !lain lino~ 

(5) Inctnllntion of 75 h~p: eloctrio !1Oiot at tho collo.r of t:le new 
shnft" f.lld orection' of perT.lD.llont surface plr.nt horo~ 

(6) RetitllJ0110ing of shaft in pro:Jcnt U:lO, lec.vil'le present surfaoo plont 
as is J ' so as to..)Ulve Dll auxilic.17 op~ratinG slk.:.ft and GDOo.pouay ~ . 
(7) Purchaoo nnel creation: of uced cyro'lide f:Urll of 100 ton par day cap­
aci ty ncar tho collar si to of the noy shaft. 

Tho d~velopment program outlined above is required to plnco 
this nine on a product~.on basis. 1. om of tho opinion . thc.t the conplot:~.on 
ot this development program tdll :1n3'l1re the productive future of tho mino, 
and pay. dl vidends to all partie iponts in this unusually mar1 torious' 
venture... : 
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Rsapootful17 submitted, 
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I:)C .. ,,; .ii'~ ..... : ':.r~{:"r,:,: .', ", ClmtXPJOATI 0"1 ,\13$,,,· :i'ROt.[. tA!l)lM'oli! OJ 
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. f·~·: ~ ASSJ'\XimS, Cm:nl:6TS J\im In::lAtLtmGISTS 
. :~";" .:>.... Front It!'OOt 

., t f . " '.~. 1 

.. ,i . .' . . '; "JI;UWl, Ar1Bcma 
. ~", , 

", .nItlpPB: gcr,!) HlN:m, IBQ~ 

. '.' ;".OFnCB 

, . 
16105 
16106 

.161(f1 
:.; ;'16126 

16127 
1612S 
16129 
1611;0 
lGLtl 
16142' 
16143 
16131 .. 
16135 
16136 
16137 
162)0 
16260 
161Pl 
16310 

~ . : 16474 
166/..4 

." 1671/J 
. 16751 
, 10752 
·16753 

· 16763 
.: 16750. 

. ) 16795 
. ..', ~:' 

:~\16796 
" '.' 

211019 
21.1021 
2llQ?~ 

at ltBR' S llml 

'1 2 , 
1 Gnb l' cant 

" 2 , 
Triumph 

10 
20 
)0 
40 
10 
2 '0 
4 Grab 

.S Gr!!b 

1 C Fob. 26 
1 a HD.r~ 17 
1 C ~hr. 4 
~ a 1-1a.r. 22' 
1 0 Apr. 4 
1 Mu7 l' 
lOMD1' 4 
2 a lfn1 , 

Ekl1.1IQ0JWJca aD dump 
l~" . 

lOlJa)t 6 
o !fir. 'I 
PHq 9·" 

. 10 
~,. , . 

GOLD, PEn. TOX 
oz· vg 

0.54 la~90 
0.03 L.OS 
0.10 3.50 
0.20: 7.00 
1.04 3G.liJ 
0.14 4.90 
2.13 85. OS 
0.04 1.1:0 
O./IJ 16.10 
0.03 1.05 
0.06 2.10 
1.38 4S • .30 
o.rn 2.45 
0.26 9.10 
0.2) 7.00 
2.24 75.11) 
2.E.'~ 101.15 
0.17 5.95 
0.72 25.20 
1."/1 59.65 
0.10 3.50 
1.63 57,,05 
0.03 1.05 
1.(2) 56~70 

1.28 JJa..fX) 
O~22 7.70 
2.n 73.1l5 
OJ7 '.95 
4.14 1'12.90 
0.18 6.50 

,. "~', -. . 

SIL.Vl:R, ~ TQrr 
oz. V,\liVE 

0.60 
0.20 
0.20 
0.40 
0.1.0 
0 • .30" 
2.20. 
0.20 
0.60' 
0.20 
0.60 
1.30 
0.20 
O.Go 
D.I./) 

15.00 
2.60 
1.40 
1.40 
l.90 
O.IIJ 
1.3''­
O.?D . 
1.00 

'm'AL YLUE 
GOrJJ " SIL'iER 

1.'~ 1.26 46.06 
2.40 2.16 ~.C6 
1.20 1.oB 74,.93 ".' 
0.20'; 0.18 6.13 
2.40' 2.l-$. u' . 175.05 
0.20 0.18 6.'~ 

0." 
0.03 
4.09 

~~I- ~1Y'1' fV'-~ 
C.25 

. 7.CO. 
,233.00 

• f .,f' •• 
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Sample of 

Gold figured at $ 3!i.O\) per ounce: 

Lob. No. 

1553u2 

~53:,:~ 

~~3CS 

l:S:l~O 
~j3:9 

l!jSS~O 

155391 
15S3!>2 
15'3~3 

I den tl flcot Ion 

~"'1 l:1!1~e, 30' S.end 
G; l;lde 
(~ Ui.":l~:O. 20' S. end 
G' 'Oldo 
11) '1111=0, 10' - a''Ul~ 
,;. ,'" Tep of 111n=o bock 

~ 
.. drift 5' 

0": 0 no' S' fta 7. -.;II _ .. 

II ~"ttl:111 
~ 0-25', 3' OIl 
• .' ·",otutl.ll 

4' top of drift 
0-60'. 5' bottom 
1-20' II S' 
1"'30', 3' D.U. 
1"60, S' 
2-00. 5' bottom 

LAB 0 RAT O · R I E 5 

PHOENIX 1 

Date 

Received: 9 .. 24-G2 

ASSAY CERTIFICATE 

Silver figured at $ 1.CO per ounce. 

Gold SUver Percentages 

Oz. per Ton Value Oz. par Tan Value 

0.06 

0.63 

0.26 
0.52 

0.10 

0.22 

o.~/ .. 
0.92 
5.06 
2.!;tS 
0.22 
0.0$ 

02.10 

23.30 

9.10 
l8.:0 

3.50 

7.70 

6.40 
32.20 

1;'7.10 
It}4.S0 . 

7.70 
2.00 

0.60 

0.50 

0.50 
0.50 

0.20 

0.20 

0.20 
1).30 
2.60 
2./:1) 
0.20 
0.30 

0.50 

0.50 
0.50 

0.20 

0.20 

0.20 . 
0.30 
2.60 
2./~O 
0.20 
0.30 
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Shop No.~I~ .•...... 
File No .... ~~.~ ~ ..................... _ 

VALUES 
Latest Quotation 

1 oz. Gold ........................... . 
1 oz. Silver .......................... . 
1 lb. Copper ........................ . 
1 lb. Lead ...•.•..•.•..............•.• 

1 lb. Zinc ............................ . 

THIS CERTIFIES 
Samples submlHed for ossay 
contain as follows: 

MARKS 

Date._ .. _ ... ~~ ... ~~'-~ ... ~~6,8 CHAS. A. DIEHL 
(Registered No. 682) 

cA,.izona cAssag Ollice 
Phone ALpine 3-4001 

815 North First Street 

Phoenix, Arizona 

P. O. Box 1148 

Short Ton ................ 2000 Lbs. 

Short Ton Unit ............ 20 Lbs. 

Long Ton ................ 2240 Lbs. 
Long Ton Unit .......... 22.4 Lbs. 

VALUE 
PER TON 

To~ti.;'6'~UE 1-----:....::;;.;=.:..:..:...;..;;.;;;..-----1 REMARKS 
of Gold & Silver 

I2.aG' Charges $._~ .....•. : ..•.... ____ ..... _____ •.. ___ .. _._ ...... __ . __ Assayer .. __ ._.- .. -... .f.l~~~~~~~~~~. 

ANDY CHUKA. PRINT 
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TESTING LABORATORIES 
• • •• • «' • • .. It. DIVISION OfF CLAUD( E. McLEAN &. SON LABORATORIES, INC. 

PHONE ALpine 3-6272 817 WEST MADISON ST. P. O. BOX 

C/· t""'· (1 " :H I "'.r (.. r-- . /J .1 I/.' " " .t, ., / 1"l " ,Jt~' b, .. i (I' • '-'" 7'" t ...... · ~ ' J4'1 

1888 PHOENIX 1 

For . li ~' ''Or:'.~ ~n 1 !:.:'.:. ~~w:;~=.tD 
: ~ !5 t,lC:: 'l'hc·.-~ . .:J Road 
I"~:';)U~"::'::J A2:i~.l 

Dote &cptnovcr 26, 1962 

Sample of Received: ~ .. 24-G2 . 

Submitted by: .~'. J:Orl 2ar~r 

.... C13wo B. l1c~OSl ----.. -.. ~ ... ~ .'- ~. 
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