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DESCRIPTION OF DEPOSITS 55 

Con't. 

fault zone are psilomelane and 
pyrolusite. Fragments of brec
c.iated .· ·country rock, calcite, 
barite and iron oxides are the 
chief gangue constituents. 

The south end of the zone has 
been explored by several pits and 
cuts, some up to 12 feet deep. 
More extensive open cuts had been 
driven several hundred feet to the 
northwest. Largest was 100 feet 
long and up to 40 feet wide, and 
reached a maximum depth of 
i5 feet below the outcrop. p. 55-6 

Farnham and Stewart in 
"Manganese Deposits of 

Western Arizona" USBM IC 7843 . 
1958 

YUCCA (SANTA FE) .. . 

" . 

The Yucca mine, known in the past as the 
Johnston and Jones property, is about 8 miles 
south of Powell, Ariz., in sec. 17, T .. 15 N., R. 
20 W., on land owned by the Santa Fe Pacific 
Railway 00., land management subsidiary of 
the Atchison, Topeka & Santa Fe Railway 00, 
The property can be reached ovor 7 miles of 
poor dirt road that brn.nches south from 
United States Highway No. 66 about 6 miles 
cast of Topock, Ariz. After leaving the high
way the road follows the powerline for 3.3 -
miles, where a right branch leads to and 
terminates on the property. 

In 1929 the property was optioned by the 
Ohapin Exploration 00., which did some sam
pling and a small amount of exploration work, 
and in 1939 it was leased to Johnston and Jones, 
of Oatman, Ariz. In 1941 the lease was ac
quired by Frank Smith, of Bakersfield, Oalif., 
who shipped a few hundred tons of sorted ore 
to the Fontana" Oalif., plant of Kaiser Steel 
Oorp. This ore .was saId to have contained 
35 to 40 , percent manganese. In 1948 the ' 
Yucca. Ma.n@nese M.in~ng 00. obt~ined. a. sub
lease from Frank Snuth , and nuned several 

thousand tons of manganese-bearing mn.terial 
for use as a soil fertilizer. As far as known 
little if any of this material was marketed and 
for the most part still remains in piles on tbe 
propert~. In 1953 Reed and Reed, of King
man, AriZ., under a sublease from Frank Smith 
shipped 107 long tons of sorted ore containing ' 
about 21 percent manganese to t,he Govel'll
ment purchasing depot in Wenden, AI·iz. 
DlU'ing the latter part of 1954 tho Minel'l11s 
Materml 00. of Oo.lif., under an agreement 
with Smith, explored the deposit by numerous 
drill holes. The results of this work are not 
available. When visited in December 1955, 
there was no activity in the area. 

The property is about 3.5 miles east of tbe 
Colorado River near the southeast end of a ' 
chain of sharp, pointed volcanic peaks known 
as the Needles. 'rhe rocks in the region include 
~ranite, sandstone, tuff, and volcanic flows. 
rhe manganese deposits in the area occur as 
bedded deposits in sandstone and also in 
steeply dipping zones of shearing and faulLing 
in volca11lc rocks. The principal occurrences 
are in the south central part of sec. 17 about a 

I quarter of a mile north of an old abandoned 
.. campsite. 

In this area a bed of manganese-bearing 
sandstone crops out in places for about 550 
feet along the upper part of a low ridge. The 
bed is composed of manganiferous lenses inter
layered with lenscsof barren sandstone. As 
exposed along the outcrop, the deposit is 4 to 7 
fect thick, strikes northeast, and dips 5°-10° , 
NW. Beyond its last surface exposure to the 
northeast the bed has been removed by cro- ' 
sion, and to tho west it apparently terminates 
against a wide fault zone trending northwest 
and cutting volcanic rocks. 

The outcrop of the bed had been explored 
in several J?laces by shallow cuts and a small 

, inclined adlt that followed the mineralization 
for about 40 feet down the dip. Drill holes of 
unknown depth were found that indicated the 
deposit may have been explored in places for 
as much as 200 feet down the dip. 

The chief manganese minerals in the bed are 
soft, amorphous, wadlike oxides intimately 
mixed with the sandy sediments . 

In addition to the bedded deposit, manga
nese occurs in the fault zone, which limits the 
western extent of the manganiferous sandstone. 
The fault zone is 20 to 40 feet wide, dips almost 
vertically, and strikes N. 75° W. through vol
canic rocks. 'The mineralized fractures ran~e 
from a fraction of an inch to several inches 111 

width. Occasional irregular masses of ore as ' 
much as 2 feet in their greater dimension occur . 
in areas where the fractures are more numerous 
and closely spaced. 

, The principal , manganese minera.ls I in the 

" 
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SOUTHWESTERN ENGINEERING COMPANY 
4800 SANTA Fit AVENUE. Los ANGELES 88. CALIFORNIA 

III 
<:>. 

SWECO 
Mi:;TALLURGICAL TEST 

TEST NO. 1 

SAMPLE FROM: 
~O GRINDING: '" MINS. °Lo SOLIDS 

~lntl~'1!\ 1 ~:'t~i'h i. "i ';'}':W~"n: LAB. MILL SIZE. INCH.ES ~ 

:t A 
BALL CHARGE. GRAMS ~ l!'~") 

Date Received: t -1O...e ,-~ Tested: 8-U-:.4 MESH WEIGHT % 

Character of ore: biRr.: ~~. ' f!I~q -¥J,."i.dra 
Sample marked: ~..., . , ~'i;;.d .j~ 

Nature of test: ¥to-tt' ti ",n ··:~t.a l J<\ ':P"-\):K'i.:.-u. 1.. 1 Y' tl') A', ~ 

Rougher time-minutes: ... Dilution: ~1 % Solids ~::J"lM ,~ .r 1 "\ ro(:~ ~:,;)!--r-r .. l .. ! .. :' • ~(5 

Dry weight of are tested: ~t).:) e.,:t~~ 

Conditioning time~minutes: " ... 1 . 
~ 

Object of test: h~ll :lt~rs liH~;'. . 
A 5 S A Y 5 

PRObUcrs WEIGHT .GO.I,.Q. s~ · COIl&Ii:.R LEAD ZINC IRON 

I ~ ;";10 A~I % .QZ· ,i O";{.Z'" % % % 
Assayed Head ;:,. • .5Z 

Calculateq Head 10~1.~·' • I ~\ 
·7(h~3l1. 2·j .'i~ ~,h,. . G1. 1 .1 ~ 

. 
l'll"\t. t!q.'~ e'p l t. . 1-' 
11 .'~. Jlddli ' l; s.n. 

lot. -J. hi.d 11 tl.~~ #2 ,'I .}S 

If' t. n~d'~U':~ '(' a ~ .51) '!' 

I"! ,t. . ~ddH.~~ -;4 i7. .l;>~ 

1'1 t. n·t-. 1.v.37 • ~.t '\tt"4-t Q"r;' pre\: oJ ~ 
l" tJ'l1 

PRODUcrs % RECOVERY AND DISTRIBUTION (Based on Calculated Head) 
'r 

.J!t 
WEIGHT % G.QJ...D SILVER COP.PER LEAD ZINC IRON 

Ca~c .• h~ 1:'1td t h . -.. 0 
l' l~'t, Q~!ll)tmi n , i.e %.63 ,.. .. *'7 .,,'iI; . { . 
, lat. .. '\i!t3dH n{{ 'f1 ~ . ,( .. ~ 
'\ ) ria dd 11 ~.£ -72 5 .. 1~ • 

~ I -
l'llllt , !i!1 dl11 L ~ F'3 ~ . (,l~> 
lot. ·\·tdt':l·~ ~ • r"t i-'.n (., ..... t:. r 

I' lot , :r.ll!lh~e · 10.''''1 " 
I 

." nr;~ I ~ ' .. R,.."' ..... "" I ~ )~I"d I· 

REAGENTS EMPLOYED: Pounds per ton added. point of addition and time of each operation 

i ~ • ( t.ll GtI'\~H. .. H :W!- ~~"'mH- n"'i~,t~ Ol~~~~'r ';;i.~'<nor .... l.-.: (~\" : , 
..... 1.1t 'L ~ ~~ .fl.O.t~*' t 11)1101' 1d. -,,:.1' 'l.');'Jt. }l .. :2 • - It .. ~;~lE~ .. ~ .... : ~"-r: ~ 4 ... "'Ii1'1 :; ""!l.iJl ~ .. ~~n ~-:r.l :' 

,.,~.~........., - ... -~- ... f-. ,-r ../.,-~ -- .--......--.-.Ji __ ........ .........."....,. ... 
h'(; !r",; .ont tl 1.:; . f) 

t(OlJ\~ -
t~ ·'If.~ 

r,~l(mt \r ~ 

l'S"O , . 
$ItJl'1\t Ii :-r'~ 1 

. 
" • VIM "'40- .. , 

F...-.w! i ;"1'-4.0 ~ n 1 ct • • .rJ 
1.':\1111~ ~.t ,,~e;i!hjj, t.! 2 .. 1) 1,0 1. i 

·:,)dt1~;r. l'1~~.t.;£l 1. ·) 'l .. 1 \ .. , 
.. ·· e~l'pt.)r , 

-) .:t )4 ~ \) ~~ 
?:. ~~ ."" '( .1 "I •. ti 6.1 " .':l I- ,.. " 

" j . '{ . fJ I M "'--._,. _lit . ,~-.. --........- r--"----- .. ---,..~ , ............... ,,-_ . ---- .-.--- .. t' --

___ 4'" • 
\fo __ ~_'--"'" f--......-;. -.. ~.-
.:'i't>- '\1_1" ,4 

.·~l ~~_ .ru:<,; '.'1~ . ytl "'}o>1$ ! ' 'oun-';'ff ~'1 ,.; ! .'4I"-' :.-er '! ,.., , , r • ..; . .-t;: ; I;.,u 
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SOUTHWESTERN ENGINEERING COMPA.NY 
4800 SANTA FE AVENUE. Los ANGELES 58. CALIFORNIA 

III e=::==. 
SWECO 

LOT NO. . . ~ . 

~ . . I 
METALLURGICAL TEST 

TEST NO. ! 

SAMPLE FROM: 
GRINDING: % SOLIDS 

:.~ .. 1 ~ 

Date Received: 
Character of ore: t~ r. I :A',,!,. :;r ' ,;j ~ 

Sample marked: .; I"(.f . i> vi'Co 

Nature of test: 
Rougher time-minutes: 
Dry weight of ore tested: 

. 
'I' 
c;.. .~ 

Conditiot1ing time-minutes: '. ~ -J. 
Object of test: ,.(<"d,i''.''·· l!-:J~ 

PRODUcrS 

Assayed Head 
Calculated Head 
l~ .• t. " .oj" t.'!1 . 
hp .• • ~Cl: ·1 

'1 . l- • 'lod -. Jr, • i dd" 
, 

, 

! lut . '1<1(' ~.l 

t 1\ y q , 
" • .~ 

WEIGHT 

'10 

1--: ,ft )' ; 

7.) ... ~, 
:~) . 1 

, 1 
I • .f. 

", .. .,. 

1 .. . 

Tested: 

Dilution: % Solids 

A 5 S A Y 5 
G01..D, SI1.~ .coP-P.E:R 

• I ~ ! :J ~.., '" 

p.;t . , az.. 
. 1.% ";t 

~;, ~ , .: .\1 " . h 
" , . • 

LAS. MILL SIZE. INCHES 

. BALL CHARGE. GRAMS 

MES.H 

.... ,~: 

I-£A.D ZINC 

~: .... ..:1 
'10 '10 

1'/ ." 
....' .. f 

} 

-. - .\ 
I J-..,I 

WEIGHT % 

T:"" .... (t 
. \ ~ 
J. ~,,( 

., 
• 

I, j • [~ r .. ' 
r) • 

, ~ t ... 

IRON 

)I============~~~~~~~~~~~~~~~~~~l==~ PRODUcrS % R E C 0 V E R Y AND DIS T RIB UTI 0 N (Based on Calculated Head) 

WEIGHT % GOLD SILVER COPPER LEAD ZINC IRON 

REA G E N T 5 E M P LOY ED: Pounds per t~n added, point of addition .and time of each operation 

~,- l.i. 
. ill 

.... ~t! f4~ .. 

~ i ' -1L$J' 

,;C,/IA i 
~v o '!e:" 

.. - " ... -... , .. .- ... - - .. - ............ ~ -- -...... _ ..... 

£ij> ~,~ct 
... ~~; t ·,!'i1. 

~t."!"~-' 1'1; ~~~~ 
.. ',~ ~" J 
1" ... ..!.. -.~ .• 

l' ,I •• I 

. . , 
-;I " ..... 

. " .. ,. __ . -.. -_ t-. ?d J . ~ , . ~ 
... __ .. _- --- .. ~-.- -I-'-~'-.-' 

REMARKS • 
..... _ .... ___ .. _ ~~~ J. 1 .... ~ 

--.., . "''''' ... -.~ .....,..--- .. _---",.."""-- ... -
~, ....... t , :- (\~J .... t;. j' l- j' ';; . It.l - t .• ~ .. 

t,- A ~ l .. C" n •. ,,~ .",.1"" ro ,1t. "'~~T. "It 

•. ~ ~ ~ " , r~~ \ . :l t~!\.i ~!··'; ':~l . , -
, , , ; 

2. ~) 
!.. ~ 

, 
'.;,1 . ) ---- ... 

J • 

.. 
'.~ w'-; , • - . ~ 

i . \.~ .. 
"/.J •• f :.t:' ,." .~.--.- -_ .. - -~'-'- .. _._- t r{ .. ? 

1'~ 

, . 
'. , , (" -, .. 

" 

.. 'In 

j • "" 
'/ • j 

" - .. ...... ..... ... ...... -
• i3a'i , '{ 

"": .. t" f I ~ •• 1 

I" 
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FORM I~07 AM 7 , 14 MP(Ic\l .. e l ' 4 

SOUTHWESTERN ENGINEERING COMPANY 
4800 S~NTA FE AVENUE, Los ANGELES !S8, CALIPORNIA 

III 
,=:"" 

SWECO 
LOT NO, :;,r.;~'l METALLURGICAL TEST TEST NO, a 

~ .. 
SAMPLE FROM ; , ;1 '0 GRINDING; MIN., "t. SOLIDS 

~li ~~rr;, l t!'.;~ t. .... n s. Ie. ~<.)t:l r-:TlY LAB, MILL SIZE, INCHES 7ft x ['" 
BALL CHARGE, GRAMS 500 

Date Received: 1'-1 ) - 51 Tested: ~.i.l .. ~ MESH I WEIGHT % 

Character of ore: ?1Kf'i-~ , it£i • (bt~ (J . 

Sample marked: \';l"'Udft :'r~ , 

Nature of test: Pl utlit,'ton 
~ote . ." r;, '~' y. nd i!l 'l'~fa 1 to' t'! 

Rougher time-minutes: fi Dilution: 9' % Solid., • 
Dry weight of ore tested: 400 ~~ ~ 
Conditioning time-mhlUtes: 2-D-l ,. 

Object of test: RO\lv (It )';' j , ! (ff . ~)J'I ~ $jl~~~t!rl. U''''i)!: 'T;;;nt t-l! 
A S S A Y S 

PRODUcrS 
WEIGHT 0Gb& ~ ~ a.&Aa I ZINC IRON 

J 
Ion S1, ':}? i 1203 ~~O 

% ,oz. .. ~"':4 %- % % % ! 

Assayed Head 1~ . 9G 53. !) $. ~") l~ . 2a 
Calculated Head l u :" r,~ le . ~1 

(10 ~.(H.'t r:t 1"" 1; 6 C5.18 2- . "L 151. '~ ~ . O·l 
t:,t, tla H.-it;. ', 1 S.lO) , 

, #1 lie It " r ,,2 l . ,j,); 
' idc:1H n f.. ;'5 1.1:)) 

J idt::.ll :-,,.: :;4 l . b). ~ . c'/ 'I ¥-
" 1.\ lh~ , "u.o(; 11 .n .' , ., 

• 

PRODUcrs % RECOVERY AND DISTllIBUTleN (Based on CalcUlated Head) 

WEIGHT % ~~ S ILVER COPPER LEAD ZINC IRON 

" 1. ~,.d.(· t $d );109<1 1 ..,,') , ~ ... 1 Jl . h''': OJ 

l+o;.",eontr tEl ~u . l f.!. "I, ,1 ~., :... . 
:.:.:hhl L t , n !"1 . l~1) 

i d{ll1 jlC i£ 1 . ... ,j ) , 
.:: _~~t\ Y'i· 

c 

1.1 ~) i v 
·.idC\l1t1 t; '4 1. 1 ;) 2.72 
'f :;t , 1 t tl.iS 2~'~ . (>i! ,'4 .? r 

REAGENTS EMPLOYED: Pounds per ton added, point of addition and time of each operation 

.&11 CQl',d ... ona! ... G()h\~ i Q;;.M!" ;1 • bel)'" \n~tJ.liet' ~! ~.~ , .. -.,~ 
'l:Hl t i '-1! '".l~ '\.~o:~r t.1 C~l!tr I 10:: t ~(l '2 9 ... 
~) -- , j "1 4- f j.~ r • .,.J.n 1-:'1 :" f> ... !..~n 3\"" .~ r, ~ .. ;>~u ;: - t' ~ 

:\~CA ... tll'i 
, -- ----..:..-. -'~f'5;3--1---'- - - ". ~~- ....-.-.-.,.. r-'~_o_'- _ .. _---- ~ ~~ -

o' 
f (I{l t e"t 

,.. 
l~:2. Q ,1 

R.:Jr.. ::,t> n1 . 3.0 
tt~ f.,~, 'b t :: v . \1 
~;Jj ; , !.I I!). PI . Of;! 1 0' ~~ I :, . ') 

-0(' i-,ll (ot;., t:J~:~ i'. t -l·tl i.! . {) -
..... \" '1,..1 "J ,U i Ct-t.€ ", . (') , 

1.6 'f ~ (.! ,~ iJ . r-, 1 .. to >- tr . ... '1. ---..... --~~ ... ~ .... . - ..... .. . t..t ... • .I 1--•• - _ . _.- .. '-- .~ -- ' .~ ~ .. , 
------ - .-~ -rr.; t, '~"r 

. ,., --
.;4 

r---" fit r-.t~ . _.- --......... ~ !! !t 

$iH!1".O 
,_. ---- I--=--:-) . ~d1 I'll I ,) . I 

~,,,'t~ t\ .... ~ , . ~~ '~" A 'f 1 ! 1 

REMARKS ~~ 7 . ~ ___ ~ .. , ... ~_ . .-...,..-. ___ , ___ .... . ...... ..,._.....-_~ ____ ~_ ... _ .. ; __ ..... ~ __ .,_ . _ . _ ... .,.".,. ... _ __ .a ___ ,,- __ -___ ".-.0'1 ___ ..--_ 

I 1 -~,~,.~,Gl ... t:! :' . ' . " . P. ""H;dt t ~r\ ed ' ;,A ~~ 1,·.~ . ; · lellt.'~ (}:" "':\it flt 1,,')0 ,,~. ' 
"c;.,)ler 1'l"'f.t\\ eo;~lrQ 1.\ <::d t.D ·"~.r:''Y<i 1"r1,(.1, ~;1 ~i ; t . 'f) tl'"~o::r;lit,2 t. ,:loal'l (1':~: 1. £1 •• , . 



, .. . 

FORM 1:107 4M 7 · :14 MPI)$ pe\~4 

SOUTHWESTERN ENGINEERING . COMPANY . . 
4800 SANTA FE AVI:NUE, Los ANGELES !Sa, CALIFORNIA 

1'1 
,e::"" 

SWECO 
LOT NO. :35 Z'7 METALLURGICAL TEST TEST NO. Z 

-SAMPLE FROM: -
GRINDING: 

,y 4: !;. MIN • . O{, SOLIDS 

~!r.~rHl :;a ... vd. ,16 ,~(L') A~ LAB. MILL SIZE. INCHES 7t'( X S" 
, BALL CHARGE. GRAMS ~rJO 

Date Received: I. -10 .. ,,4 Tested: fi-12..$1 ME6H WEIGHT % 

Character of are: '!~.r: '<:l;1elle t.h:h1£ 
Sample m;:trked: CL"Q.(~U V 1·& . 
Nature of test: \. l()td ~ ort tfot~ f ;'.'knw ;,;,1"1 r ~ at; i.a j'~r; ;: 1 

• 41 
, 

Rougher time-minutes: 4";' Dilution: % SolidS 
. 

9 
Dry weight of are tested: ZOO t,.,r~·~$ 

Conditioning time-minutes: I, . ... t 
L.~-.l 

Object of test: 10 prG","l ¢R t1 pi ,.)1&1 '~d!l l:kl til :)~'!"~.t :t, r l!" '"eli. 
$) 

A .s ·s A Y S 

PRODUCTS 
WEIGHT GQl.g ~"''''EiR GQPPIaR .1iAO ZINC IRON 

% 
.. &t(}.t ;'~{'3 ~3 "10 "10 Q;l,. .i!I Q~. ~ t£ 

Assayed Head . 
, 

lti. E:€I 3;1 .. ):~ 3 .• t:> 1~.22 
Calculated Head l~JQ. to 1:..1)6 

flot. o;;o~ tJ'a e il.0,) 'O~ ~ 14. 2 .. 81 
1 lot. LdtlH!lt; ~i ~ .1:)* 

. . . 
t·lat. 'ld':l.1.uG ~~ 1. ~jS • 
. lot . · ldfili r.e; ff~ L:S.Q!l) • 
1 1 v-+' ~'.1; dcl 11 ~.,. ,~ ~.a7) Z{ , ""'f. .. '''' ' .... '0;' , I:, t' lnt. ~~ln tIlt; SL'. - '1" 5."". 

... :ol"\b1.,,: pd ~tt;) '1,. t nn. 
- l''.d.[ ',!J '~¥y 

PRODUcrS % RECOVERY AND DISTRIBUTION (Based on Calculated 'Head) 

WEIGHT % G.O! t? SILVER COPPER LEAD zrNC IRON 

G~le\l ~ - ,xI ~'1e!., d l~·). 'n l' ~.on 
1'1(1 .. Con"4JI·*tl"~ '"c 41.00 .,4 
ft'!;,) Il. \\1d(ll.1l· -' ~l .u .. 'TS. . 
! lot. . i.d(i lt~~ ~f l.~11lf' 

t tQ • ~q ddHl\:, ~j ~ l& . ~ !) 
:- 1", t . ~tddlbe <' • 

.. 1 -1 .. E 7) 2S.+l , , 

lot'. lS.af~ ~Z "li7 .1 1t. :n 
! 

REAGENTS EMPLOYED: Pounds per ton added, point of addition and time of each operation 

{tfJ.ll Co:ld.t .. C{,\.wi ... f'o::4t ... j()"'oile .r ~l(Ja.ner Clf.!aner P.bbl~ 1 ~1l tjon~-r t1 ~lr '\~! 0:1".01' flOf<t :~ 1. .. 11 t. 

!S .. )(t~n f""!'Ln 8- ,·;tn l-,All ' .. 1/1):"':1.1, ~~JA' ~""An W"'~ • - , - .--.-- -.--"""'- .;:;.....:;:.L.._, -.-le G~nt J' 1.) . 0 
6~.t.0.u't U 

, 
l~l .. Z 

lic~~em: 
r. z.e '" !-tf." ;.em r} ~Z .4 

.... ')d""\tl :.'lti~ llieli!te (·J . t) 

Sed tl~ '''6tn P!\i)"P l»~. " t.: t •• 

l'lli 1.(" 15 ."7 'f.~ ~ .. ~ I: . 1; " .1 '/ , .... -~--- ....... ~- ~-- ------ '--- ~ .......... .- .. ...: ----... r---- -- .~.~!..-....... C"t--I , ... ee. $1" C t<;IH.t.I!t 

-!~ 
"" -'i~ • I ';\ .. dB. 

'10 
~~ ... ,. ---I "'t' . ., , '. wd .. ., 

REMARKS It :"IiTl.t" i<, "0 . \: . ~. ;~ ~orlclitt 11M ,~~ t·~:;') .,,:-J .. ;plll'\:tt::(It of' t@"~ t,r- l,Y; L'd 
~'l. ,.-til' If'Z 00. ,; ,~"rt~ta tb~.e~efl~ .... w~ l'a.:..:ro m~ l~ ;lin" t H!.~n .Jt'}\!t le ,4.1 J i 't.h lC~j» 

l:1lb~"l~!'.:. ~'i.'}:.J •• 'O!" t.t"!)·i:;~ ~Ot"r.111·~(1"0 '" ::;ro.o rTGt.1.·1 . ,·~ pc in-+ •• .;.lrpf~l:' f'lo""t:n., 
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FORM I~07 4M 7 ·1J4 Io1 P'll S p OnlA 

SOUTHWESTERN ENGINEERING COMPANY 
4800 SANTA FE AVENUE, Los ANGELES sa, CALIFORNIA 

III 

~ 
SWECO 

LOT NO. ~ ,(;1 METALLURGICAL TEST 
TEST NO. l \ : 1. 

SAMPLE FROM: 
J\ ,.1) GRINDING: MINe. % SOLIDS .. 

~1f)r A 1 
. . 

!. ~f (,0 _'P!r.y ... , "",to" , :.r.1' _IN .:C • ..i. ,\ LAB. MILL SIZE. INCHES 

BALL CHARGE. GRAMS 41) -'} 
Date Received: ::t .. 1J ... t~1!' Tested: f\...,.l:j ~'~4_ MESH WEIGHT % 

Character of ore: ·f· btf'll,,~ e dl!;t! " 
Sample marked: Gr"J'~ ., ~" t-: 

Nature of test: j,'loi:.f''\.1cHl 
, ito . ~:h.l~ : '1"t.!' ~ 'f! 1.- '".:.~~t t .. 

Rougher time-minutes: ;~1ilr Dilution: C % Solids 
, . n.-

Dry weight of ore tested: 200 .1' f) ~1 

Conditioning time-minutes: Li~ ........ -; .. :!1~ - J ... 1 
Object of test: -'1'0::.. le-: t ; r: f" ·ll.",,,:,, CO !, ~;,~;,~rt .6 . 

A 5 5 A Y S 

PRODUcrS 
WEIGHT GOLO ~L.v.E.R .cORR&R I..EAO ZINC IRON 

-li : i. 
, 

:\ I .. ':! ·)<0 

% .oz., ~, 
to, 

- ~o ' . % % % QZ. r 
" 

Assayed Head 1!l .. i)6 :.~.(J9 ~ . ;;;) 1! . 2~ 
Calculated Head 11;,\. 1:0.11 

j 1~. Cor~r.Hu;i:T;'· ~ 1~ . 0b l •• 'r4. i r '.~.t7 . 
~l J·1i1Cer. r' tc ..;;~. :-:>i:I Z:;.M4 i.; . 1 .~/ .4f! ..... ! •. ~t7 
; .. t t.{l\'l hl .. ',1 . : \';' j 

"..n ~~\11~· .. r !r2 " .2) l:j , ~ .-' ". 
111 !.d tid 11 tl:;f :'"1( 

\ ' III~' 11. J..-, ) 
~..,.' 1..- dtltHil1f . :"'~ - 1 \ 

"' ...... ' I 
?''.) .:.?::: 

I~il j 1\1 'H,t l' .l ,~ \~ ,-CtJ 

PRODUcrS % RECOVERY AND DISTRIBUTION (Based on Calculated Head) 
, 

<i.~D ~, :6 
WEIGHT % SILVER COPPER I.~A_ ZINC IRON 

~el . l'lhd de-c:n l.CO.')~) 1, :) • • ,FJ 11,,0. x)~ 

l .. h"l6 \~ noe-Y. tol' I i.e l.3. r.:J 10.;":1 ~. . :'~ 
l \:or. ;#f.m,;'l'. t" \ ~ .i '!': t,:,; _ ; ~u 

"'tl . ri tJi'J J ~ !"~). ,/1 :" . J, ; 
,l~ .:1 n~(:lin~ 

., 
~, 

•• _. " "j 
". -i. 

" , t: \ dd. ~ li;" ' .,. 11. 1 ,;; o.J 

1:2, . 'd{:U.nG, '1 ' ., ,. .. '" . , l~ •. : '( 
1) " i 1 j 1 .:: :. f· .. ·1 

"1. 

REAGENTS EMPLOYED: Pounds per ton added, point of addition and time of each operation 

:1(·11 f..l "I) 1, .,~ l .l/;!e tt ~nc-~ '..1 ' j .. ~ il'!'; I . ~ . ,, (,: .:\ , .. 1\) 'f'r ·:\.J·id~. - rt,. ,. ';."1):" 
G(»j f" -J .... - (j , tt; :-

, :':H'.e~ ; 1,)l't to' ";Ol· :'lor 1. t. :iJ' cr \ LO I. .. 
(J "',,~ !1. _, '· l~! ·t- ·,n \ I J- .1, . 

., , 
1 .. '-" 'I ~ ... . /1 n ~ .. '":' 

--~- ~ - -;...--- -1£:'1') - _.-_ .. - - -.--~~ -;.-
hl"'rv' r' F~ [ .. 1 :2 . " 2.n .. ., . " 

--1' ! . :) 
~,~-"-",,,,-- ...... _-

{:~~~,e ~ 1---- . _. -- ~--- ----. -_ .... -.... , ... - ---_ .... - ......... -
~\IHi!' _ ...... __ .. .... _--r--'" .~- •. ---' ·~-it;i~ ·"·" , 1.:> '\. .(.n ( } , t 111 

/ .. ; ..... '\"1 1- i.1.t! --- .-~:-:\oo-o __ ........... 
- --~ ---

,~Ul' ! .. ,~t i~ .. 1'i-2 '. .... 
I .• QV 

r'~~ ;: . t ) 



FORM 11107 4M 7 , 1\4 ..,,.,,,5 P61 B4 

SOUTHWESTERN ENGINEERING COMPANY 
4800 SANTA FE AVENUE. Los ANGELES sa. CALI .. ORNIA 

III 

<==>. 
SWECO 

LOT NO. METALLURGICAL TEST 
TEST NO, '. t _ " , ,. 

-SAMPLE FROM: . 
GRINDING: MIN • . O!! SOLIDS 

'~LC1- 1 ,; i;ljrl' tQ ,. 1. ;::t~ LAB. MILL SIZE. INCHES 

I BALL CHARGE. GRAMS 

Date Received: i; - lI.;- ;·l Tested: ,' -'.5 -' .) . ... MESH WEIGHT % 

Character of ore: ,,I.f;n to \4 ftt~(i (j). \(, 

Sample marked: -:ru'lt~ :c' l't'\ • 
Nature of test: '.' l·Jr.IH:~o:r; 

I 

Rougher time-minutes: !) -,~-.:- Dilution: i1 % Solids F.oto: ~., . ") .'" ; . 1 .. I"~ ~t.:.", 1 or. -; . .~ 

Dry weight of ore tested: ;~ ~~~J .... =~f ~t'j: 
Conditioning time-minutes: 1;n6-1 .. ,1)- 2 .... .. ,. 1 
Object of test: (11'1" t" i i1 ~2 " i J 1.2. 111" l,li.!llQ!,iH .. ~.r .~~. 

A S S A Y S 

PRODUcrs WEIGHT GOL.D SIL~ER COPPER L.EAD ZINC IRON 

% OZ. OZ. % % % % 
Assayed Head 

Calculated Hea.d 

PRODUcrs % RECOVERY AND DISTRIBUTION (Based on Calculated Head) 

WEIGHT % GOLD SILVER COPPER LEAD ZINC IRON 

I 

. 

REAGENTS EMPLOYED: Pounds per ton added, point of addition and time of each operation 

~:.~.\ ..... .1£:(1 t .. t-~J. ::'0. dt } "': (; ' .. 1 ,.t) t 
t ~ ( r.'ji" ti,, " \}1' ~ i.oJ.oitl' 

~ - l. i,..1 "; ., .J.. 1:, l ... . ·1 '': - .~ ~-- -.- .~-.... . -... --.-------:16t f'(:nt f< 1 ~/ !} 

Ire4 .. "U\ 
., t2v . (; 

(:,. :):~.~ J • t) 

t\t~ ;~rit ~ 
, ... ~ f,- l .... \., . 

J"O;U .... :l. r l\l().,· Ii~' t~· :, • ~I 

~,,~ ·1l.'41 .:~n:;1l i.'i"{.l=". t._ i .. ( 
~ . :: , .. . ~~ 

'( . 1 "-t . !') .;- .? J ~ .-.. _ .. -- -............... ~--... -_ ..... -- --.~ .... ~.-----~ ... 
J I .. 

REMARKS 
Lh".fI f1t .. t·.,t-:)~ f.1 1 ~~lelnln. ":. 1.';:~ i li , 

"<}";pj ." . .! i ~":! 01 . i'''·~? t 11'J"/~ ,i~. ' .• 

.n. ·:;1 

; 0 1 \ :-.:: t- ~.li'J~':' r 
.1.t.."'- ~ , 1 

.-. - r.\.~\ 
1-"_._-

.... ln/1r .--::..;.... 

" 

. 
' .. . b .. 

t--~ 
-- .... __ ..... -

/I :"c tv. t 

.u .;'tlal! Y~a:- ,w"! ., 
~'I>. Ii' - F 1 ':.~ 

'I:~.,);ll'tr , 
1. _t ~, .Ij~·_ r.tj. ~, 
--~~- r"--;~ - .. " ~ .. 

1. 0 
" 
-~ .!.. . t---""" .. -.---- -
Cl~~:;~~ r 

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

- ~......:::.!.--

, , ~. 

r: 
fI • :l 

,.: ~ .. ~ I .1 
{ , ~ ~ ,l 

11 
- ..1.l'l - ... -...... -

....,.. .. _-".-
C ·" -.oc 

A", .. !4\oj !. 
1--- -

~. w. 
I. 

I 

I 



C) 

FORM 11107 4M 7 · 5 4 MPII<!! 1'8 164 

LOT NO. .. .~;: '{ 

SAMPL.E FROM : 

Date Received: 

SOUTHWESTERN ENGINEERING COMPANY 
4800 SANTA FE AVENUE. L.os ANGELES ~8. CALIFORNIA 

METALLURGICAL TEST TEST NO. V 

GRINDING : il MINe. 

III 

~ 
SWECO 

% SOLIDS 

LAB . MILL SIZE. INCHES 'I' X 

BALL CHARGE. GRAMS 

MESH WEIGHT % 

Character of ore: • r.o.' 1t£"t . ~: ~ rto 
Sample marked: :-;'1~ .. !' I 

Nature of test: 
Rougher time-minutes: Dilution: 
Dry weight of ore tested: 
Conditioning time-minutes : 

Object of test: ,.': rt '" 

PRODUCTS 

Assayed Head 
Calculated Head 

:: 1" ' .• ""l)(.Ot' . l*" 

t-1..,· • ' Q H ..... 
1 l~l .• Lj·H', f. 

i. ... ..:. • ~ d.('· 1 1 "'; 
l,~t" • • 'lldl~ lI, . -

~··l.H; • .1 1. ~ 1:4<; ~'t 

PRODUCTS 

,,1 . . • • .' C t.!'H f.'; ~, 

l , • 'd a .!J! 
1, t. 'c ' l , ,., - ~"." 

J '. • , t . '1 :-. , . 
· 10 ,. ,I l l.:. 

1 '~i 1.. . ~ 11 :.e 

.. f ) 

), 
~ 
.~ 

... 
" 

t~ 

.. 1 , 
t 0-

':; 

., 

ASSAYS 
WEIGHT QQJ.J) 

.o>J 

% .Q.;t .. • 
t 'l .~ 

1:. -.. 1) I. ':' .l~ 
l . 7!~ ~. I). ,ji" 

-
" . : " z. £' ) ;: . ~ I 

• ''''7 ~~: . .'" 'co 
'. " ') ~H 

. ' 'j 
.. , . 

.:.~ .Sf) I .. . 
R E C 0 V E R Y AND DIS T RIB UTI 0 N (Based on Calculated Head) 

WEIGHT % 

1 '." J. ) 1. ) 'J. }:) 

4 l.1 " '.1: Of •• 

~:' . ~>0) 
:~ . I'~~ t 

. . :.:,r/ 
J • . J< 

• J 

SILVER COPPER LEAD I ZINC IRON 

REA G E N T S EM P L 0 Y.E D: Pounds per tOn added, point of addition and time of each operation 

,) ... rt ~ J 

_! .. t> • f .J~ .\ 

t.f' ~ r~; rt iJ 
l< 1'I: I . nt " 
:}f. ... \4 'y., \ I J ... . t 1 ~ .. 
:: ~ .. 1:'\.tJ .!t ~ 1") " ~·) CM ft:;.r 
... ~; i ~'h' ~.1i"·~· 

• •• ~ ." ~. r: 

... \( 1 "'h~ lIt, ~~ \) 
REM~J!!<!" ;; !'l' . . J 

,.: 
... ~., .. _~_ ............. _, __ .... __ • • ,. .. \0-" 

.~ f.. :-:j 

"{" ~ 1 
·t: t 

,, ' 'f l" ~\Jrl~ \

r.;.)':':f 

'; ': Il !
l J 0 · ' 

;~:; l v ' ,Q ' I,) I.',' .or 
.. l .. ~ , J • J. 

I~ "'"'i "!)d 

f'.' 1. 

., I _ .... ,.~ "'"\ .. ...::. .... ~' ~ 
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