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INTRODUCTION 

Durlng the investigations of the occu .. !."ren~.f-;. of manganese in the western 
Uni ted States, the· Bureau of ·Mines received a 1.00-pOlmc1 sample of manganese 
ore from the Doyle-Smi th prOl)erty, Y"Luua County, Ariz. Labol"atory tests 'uere 
made to detei"mirie t116 .amenabili ty of t}:lis Q).~eto ·stanclard· oTe-fu"'essinG 
methods of concentration to pr..C?9:ncea ma:cket:able-grarle procluct. 

The Doyle -Smi th clai!Jl.8 are in nort.hern YLuna Coru."lty) vri thin 15 miles of 
the Al .. tille:t"Y 'Peak cleposi t. Th6 lot of ore used in the test work i'las taken 
from the . outcrop . of. a large, massi V6, Irregular bed. of OJ~i(le manganese ore 
found 011 the . claims. 

A CKNOHIEDGlvlli: NT'S 

The authors ac}mOi.rledge the ' assi stance of R. S. Dean, fonn.er ass is tan t 
director. of the BUl"c}au of Mines, and the valuable sUGGest.ions of S. H. 
ZirmllErley, nOvT chief, M6ta11urgical Division, Region IV. AclmOi·rledgment is 
also made to H. G. Poole ane.. C. H. Schack fOT theil" sugge·stions and con'b:~i­

butions to the. organ1zation ano~ prosecution of the v.Jork of the oJ.'e·ndrGssing 
section. MicrosGoptc i-Torle on the ores and meunj 01"'C -d.:CGS8:i.ng gJ.. ... oducts 1-TaS 
done by L. G. Evans ancl thE late: R. E. Head. OlD." 8ppr6ciation is Gxt6nded 
also to H. E. Peterson, chief che:;mj .. et) ancl m6mbE;J~s of tht~, analytical staff 
for the manyanalysE;s of the Cl"es and or€;·-c1.:~ef38j .. ng I,rOo.ucts. The lnvcsti-
ga tions . WEre complctf)cl ' 1n thE: stunmcr of 1942. .....-;-

",----- ... .... ... _~M ___ .. - .g 

. At the begirmj,ng cf the investigation of manganese"ol"e beneficiation in 
Dccsmber 1940, tJ16 only' pl"'ocluct'marketablE; to !JIE;ta.1..sHcservc CompanyvTas 
i'E.l"rogradc mangancs(>·gradE.' B) thE' requiremGnts fO]:' w'hich art:: tabula t8d 
bE-low: 

Assay, p6rccnt 
Mn Fe I Si02 I 

P A120~ Zn 
min, m.ax. max. max. Tnax--: . ma~~. 

48.0 7.0 I 10.0 T 0.18 b.O 1_0 
I 

LatGl" sPecifications '\-fere modified gradually. As of May 15, 1943, man­
ganGSC proc1..ucts i':6l"C acc(;lJtablc~ if the;y contained over 35 ]?E.rcent manganeSE:., 
lESS than 3 pc:."ccnt Zinc, and le88 tJ1arJ. 1 percent phoS1Jhol"us. Spccif/ications 
fOl'" ma:d-cc tablcrnangancsc ftu~thel" X'€; quirccl that 75 lXl"cent of' the p:r'oduct be 
coarser than 20:-mc'sh,. 'Thel"efore ,fine matcl"ial such aSl table and .. flotation 
conccn t.ra tc s must be noo .. uli zed or s intel"ed'~ 
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After the close of World War II, the Metals Reserve Company ceased pur­
chasing manganese ores and concentrates. Therefore, the specifications given, 
although correct at the time of the laboratory investigations, have been 
supplanted by specifications incorporated in the recently announced manganese 
ore -purchasing program administered by the General Services Administration, 
Briefly, the new specifications are based on oxide manganese ore or concen­
trates with the following maximum and minimum limits. 

Assay. percent 
Grade Mn I Fe Si02 -+A 1203 P ICu-tPb+Zn 

Standard •••••••••••• '. 48.0! 6.0 11.0 0,12 ! ;". 
Minirrrum' •.••••••••••••• 40.0116.0 15.0 .30 ] 1/1.0 
11 Not more than 0.25 percent Cu. 

Prices are based on the standard-grade material, withpreniium~ being 
paid for manganese above 48 percent and iron below 6 percent; and. 'penalties 
being imposed for manganese below 48 percent and iron, silica plus alumina, 
and phosphorus above the given limits. 

NN1"URE OF OEE 

Physlca l 

. Manganese occurs as l)silomolane) PYl .... olusi te) and "Tad in a ntunbel" of 
types of occurrences. J:,1j.cro8copic examination showecl th8~t the mixed 
manganee6 oxides occur (1) as cemen tine ma te1"ial in fractures in the 
gangue) (2) alongcl'y8tallo:~;.:'aphic })lanes in feldspar, (3) as isolated 
gl"ains ' r6:placing limestone) (1:.) in the micaceous me, terial resulting from 
advanced OBCOnIl')osi tJon of felclsl)ar) ancl (5) intermixed with iron oxides 
associated vTi th calclte. ~:he pstlomelane largely occurs as fillings or 
cementing material in fractul"'es in the 'ganguE). Grainsiz6 of the p8i10-
YIlelane "Tas estimated to vary from 20- to 200-mesh with, the greater portion 
occurring :1.n the ~L8·· to 2 nO ~-raf; sh siz<:;s. ThE: 'pyrdlusi to is lI"ceS611t as loosely 
consolidated and fine granulal" IJD.rticlE)s estimated to b6 chiefly minus-200-
mesh in sizE:, a form conducive to slime formation. The. intcrmixc:'d, wad and 
11'on oxj.o.e replacing calc1 tc vTe·2.'"'8 extremely complex assocta tLol1s of ' excGcd­
lnGl;)' fine -gro.inc (1 minerals) the Ii bc:ca tion of wh1chvTould rc !J.uil"'O grinding 
to slime sizes. . 

Chemical 

The chE:mical Clnalysis of the Doyle-Smith : 01"(' follm·,s: 

TABLE 1. - .Qhcm.ical· analysis 

Assay, Tlcrccnt v 
I 

M.1 I 8i02 A1203 Insol. Fe P CaO Be. MeO 
16.1l 1J-o.4 9~1 57.2 2.3 0.006 3.6 1.5 0.21 

- 2 -
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Size Distribution of l·'1an~~· 

A.' sample of Doyll-Smi th 01"(. "ras . CI'ush'(;(l Un-ougll 1/2-incll and scl,,'(cncd 
1V'£ tinto· siz,cclf!actions) • vhich WE:J.'8 then cll'1~t;dJ vTcighGd,a.~cl . ~ssay~:d • . TI.tLO 

d:ist1"'ib'ut~oil of manganese in sizE) fractions of ore it? p:!."o~en"tedin table 2. 

TABLE 2. - Size c:U.stribution of rnangane.s6 . 

Height, ----A.~ sajr, . }J61" G611-t . Distribution Mri., 
.~~ 

Fraction perc€;nt Mn lnsol. percent 

+ 10~nlff3lt •• . ' .~ .•.•••. ~ .' ••. ;, ••• • , •••• I 
40~2· .. 12.2 

.... . 
3D.? ' ·b5.0· ... , 

-10+48 mesh •.•• · ............. " 33.8 13.6 64.5 28.6 
-48+100-Incsh. ......... . . . . . .... r 8.5 22.8 46.0 12,1 
-lO(\r200-rnesh •• · ... ........ .... 5.7 27.0 i 36.0 9.6 
-200-rnesh •••• " · ........ ~ ..... 11.8 25.8 3~ 6 I 19.0 j, 

Caiculated heads. leO.O t 16.0 58.1 100.0 .. . -.......... I ! -
There is a decicl€ld inc:;:c~ase j.n manganese Grade in tho minp.s-.48-mcsh . 

sizes. This Jndicatcs that GrInding to al)pl"oxirnatcly l~e·~mesh 'f.vill probably 
be neCE'ssar:s' for ' a significant liberat5.on of we manganese millE,rals. 

METHODS Olr CONCENTRATION 

Tho preE1E'llce of hard.} clean grains of psilome,lanc. :ino.i catE;d ·t..l1at. a 1)01"­

tion of the. mangan08c coulcl be concE;ntx'atecl by gcavi ty mct.110o.S. However, the 
OCClu"'rcncc of p;yrolusitc and. wad as finr:: , soft material, of ton lnt:i.m.~.t01y 
associatccL Vltth th0 [/lJ:lGlllE:} ind.icated that. flotation of fint'ly gY'ound ore 
might ·be ncc(;ss9Ll"Y to rcCOVG1" the m~ntSane8c . from this portion Qf the ore • 

. ... 

The method.s of conccntl"at:i.ons stttdiE:clvf61:'C: 

1.. Contbj.ncct ·jlge;ing · and .. tabling. 

2. FJ.ota tion of manganese .• 

3. Comb~~ned tabling and flota:Lion. 

Combined JiGging and TabliIlf-5 
. . 

A sample . of o:::'e · "'as crushed through 6-me,sh •. r'Il€; 1)lu·s-20·:..me$h· fl"action 
was jJ.ggf;Q...;, The remaining or-elias scre.eneel on 48.-mesh,· and both fract5.ohs 
tabled. 'I'he slimes ~ro+"0 coll~ct6d ap a s6:i!ar.;l,te l)roduct • . Re8u1t~ are given 
in table 3. 

'. Nc 1?1u..~. · ~q .. l?qrqen:t lnE,tnganese cQnce.nWf:o..teEJ lTf:re obtained·. b7/jiggirig and 
tabling of' the plus-48-ii1osh fract-tone, :indicating tl1c.t48-mesh gri11ding is 
neCEssary for effcctivclib6l"atiori. This conf:.Lrms th6 r(~sults 'f 8f the pre~ 
liminai'1y' SlzP.:.' d.istt'i"button te:st shovm j.n table 2. 
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'I1\J3LE 3. - Combined jigging and tal11ine; 

1'iE,ight) i Assay, peJ:>ce.nt Distribution IvJn ) 
Procluct pel"c8nt Mn I Insol. 1)erccnt 

Jig concentrate .• .•.....•.••.•......• 18.9 I 17~6 57.2 21.0 
-20+L~8 -mE: 8h tSJble conctSntra tc .•• 9.6 I 24.8 45.1 15.1 I 

-48-mcsh table concontra tE .•••••• . . . 8.7 . / 42.3 10.0 23.2 
Combined mi dcllings . .•. . ~ ' ....... ' ..... 39.2 i 9 .I~ 70.5 23.4" . 
Combined ·ta.ilings •• ' ••• ' .' •. ..••••• 19.2 

I 

8.9 69)~ 10.8 
SlimE, S • • • • • • • • • ~ • • • • • ~ . ' • .• " • • !' • • • . " 4.4 .23.2 40.2 6.5 
Calcu1a tEi-d head.s .•..•.•.•.•..• , • 100.0 15,.8 5(3.·8 . 100.0 

Flotat:Lon of Manganese, 

A seri6S of flotation test.s Vias In£Ld(s' on the sanet pOl"tion of a sample 
of ore crushed. through lo' .. mesh ·,' stage ... ground to variolls sizes" ahd cleslimed. 
l].'he sand. samples 'YTere pu1lJedln a mechanically agitated f~otation machine 
with Salt Lake ctty tap 'vater maintained at a temperatnre above 180 C., and 
a calei te concentra te i{aS floated and subsequently cleaned. Then successive 
manganese concentx-a tes ii8l"e f loC\tecl using s tag6.d adclitions of a wa tel" emulsion 
of Liq:-co stabilized lilth Emulsol X-30. The l)H ,{asmaintainec1 at 10.2 eluring 
calci to flotation v1i th soelium hycl.l'''oxido in a pulp dispersed 'Y1i th sodimn sili~ 
cate, Sulflu"ic acid 'ivas uS0d. to maintain the pH betvTcf;n 6 and 6.4 v1hen float­
ing the mang-an6s0 oxid€-s. 

. Bc'st restu ts i{erO obtah'i0d on dei3J.imcd minu8~lO:_i-Dlcsh ore and the 
metallu:rgi.cal c1a ta arc given in table 4,. 

TP.BLE 4. ~ Flotation ofcalci tc ana. manganese 'from ~-lO()-mesh sanel 

I Height) I Assay, j?6l"C(;nt I Dis tl"'ibuti on Mn, ' 
I I __ ~~~ __ ~_~ __ ~ __ ~~ __ I 

A. 

B. 

C. 
D. 
E. 
F. 

Pl,"oduct 

Calc i tEo c lcancc 
conCC;ll tra to •••••• 

Calci te cleanE::r I 
taj.ling .•••....•. 

Mn concentrate 1 ••• I 
Mn conc(;ntra t8 2 ••• I 
1,\1n concentrate j ••• 

Slime .••..••.•••••••• 
G. Ronghcl" tailing ••.• 
Calculated heads •• ~ •.•• 

Combin~d lvIn products I 
(B throu@ E) ........ I 

pCCcE;nt I 1-10. ! Can Insol. 8i02 PGr~ont 

6.3 

5.8 
2.1 

14.8 
4.0 

21.2 
1~5 .8 

100.0 

26.7 

i . ! 
i I 
! 14.4i 29.5 15.6 
I 
! I 
i 31.0 i 

31.4 i 

'

I.' '::16 6-: .J.. ; 

' i~2 '~ ' 6T 
I; 16.5 f 

2.9i 

i 14.5 : 
, I 

j ~2. 9 ! 

2.0 
2.8 

.8 

31.0 
27.0 

.750.0 . 
3.5 
.~ 

1..2 

52.2 
88.5 
60.3 

?8.9 

9.2 I 
I 

20.6 
17.6 
11-1-.6 
33.4 
34.3 
62.2 
41.4 

19.0 

6 ") 
" • ..J 

12.it. 
4.5 

24.1 
9.2 . 

-100.0 

60.4 

The concentrates obtained by flot-a tion 'YTer€- low grade and 1-lould sinter to 
only 35 pEirccnt manganese grade. The: slime loss 'vas high (2l~1')crccnt), ancl 
treatment of the slimE; did not produce an3T marketable mangan(;sc. A similar 
test on und.cslimed l)ulp gave Im1or-gcadc flotation concentrates and highcy' 
r8a.gcnt consumption. No increase in recovery was made. 
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As · a .substantial. PaJ."t of .the manganese occurs as cEmGntinga.nd ~'illing 
ma tEirial 'vi th thE) gangue, poor flotation selEctivity may be a-c,tributc;dto 
t.ho l'9p.d.y flotabili ty of· mang~ncsc oxiclc coated gangue lJarticlcs, which 
(!.i)_ute the concc .. n·tratc ~ . 

. \ ", 

Confo:i.nco_ Tal11ing 8.nQ_ Flotatic:.'n 
, 

A largo sample. of orE: vTas ' qrushc;d to mJ.nn.s -IO-me s4) and the crusher 
slimes i{ere decanted. Th(; minus-IO-mesh sand "vas stagc"grol)J1c.l to minuc-48-
m(sh and sized into .plus-~~)O- ar;tcJ minus~IOO~mc8h f~~actions. Tho minus-l~.8-
plus-100~rn£sh fract:Lon was tablE;?d to make Q, f~nishf;ll cqncc.ntJ."atc, and. a 
ta11:i.ng, vrhich ,.,as reground. through lO()-mcsh and 8.c1clcd to the primary' minus.:. 
lOO-mesh material • . Th(; combin0c!. minus-lOO-li1csh mq,tc~"'ia.l ,,-ras , sized into plus .. 
200- ancl minus -200~mcsh fractions. 1'hc minus -lOO':'pltu::-~~OO-·nic.; sh "fraction IvE'"8 

tabled to produce 8.. COnC(~1tratc, ' tvlomicl(11i~1gs J, and. c~ tailing. The 8E':: cond ' 
micld.ling lras rcgrounct to minus-200-11'LSh, add.c.d !to -the:' pTil11EU;"Y minu8-200~'l11csh 
material, ,and dcslil!1~:cl. l"11c min1),s-200··mcsh . suncl Yt:19 tablcct to maIm a finished 
concciltr~·~.c 'o~ri'd ci tailing' ~ , 

The minus-200-mcsh suncl-tablc . tailing w'ns pulped. in a mechanically 
agitatcdflotntion Dlc"tch:i.nc vrith Salt Lake City tap,.jatcl" and calcite, and. 
manganc sc. concen tra tc.:s ',,(;l'e f loa ted usJ.ng stage ctddi t~on5 of ' a : ,.,[1 tc:r· cmuls ion 
of Liql"'o stabi.Ltz,cd vi th J!~mulsol X-30. 'The calcite ancl TDL!.ngancsc concentrates 
wc~c(, cleaned. separately J using smnll adell t1.onal amOl,.Lflts of Liqro-X·-30 emulsion. 
The calci to circuit was maint.ainto. at a pH of 10 .. 2 ,;r1 th 8()tlium hyo.roxidc, 
using sodiVJ'il 811ico. tc for dispersion. SuIfl-1.ric . o.ci(l i'm,s used to main~1.in a 
pH bctwc~n 6 o..ncl 6.4· d.1.u"ing lliaU[;;anC8c l"oughing o.nd , c~u:Qning operation.s. 

The results of this test o..:cc given j.n table 5, and th(~ nno.1YE1(:s of 
sinterfJ .mo.,de of. cOrlposites of benef;I.cli:l:ted : products . a.re given . in table 6~ 

Straight tabling of n1,inus-48-mesh ore re,~ove:.."ed ~·7.4 l)€X'cent of the 
total, mangaries~Jn aco21centl"a te that, 1-Then s±ntcl"ed" met ~tetaJ-s Reserve Co. 
base'-price SIJ6Cifipations. Flota'tion of grav:1..ty t8}~in[< mCJ.:'f'asedrecovery 
to 64,.3,74.5:' apd 81 •. 4 percent in , p::coclucts t.h,g,t s~i1tel""6clto h4.2, 39.7, 
and 35.2 IJercent manganose,. respe:ctivE:.l;r,· I 

- 5 -



TABLE 5. .. C ombj.necl tablinB and. flotation 

I "leight., Assa;;, percent !Distribution Mn, 

Product I perCG_'n_t~_Mr_'1_I-C_a_O_l-i! I_n_s_O_l_,-+I_s_i_C_l2-+! ___ p_e_r_c_6_n_t _____ _ 

A, Table conc6ntra te I I I 
(t~ sin~er ~)''''''''''I 17,8 43. 2 1 1 .4 j 11.3 6.8 1 ~·7.4 

B. Tabllng mlddl1ng •••.••• ,., 3.7 35.01 2.6 27.9 18.4 8.0 
C • . Mn flotation concentrate.i 4.7 ·~0.81 .9 32 .3 21.3 8.9 
D. Crusher slime ............ i 6.0 22.81 3. 0 40.8 26.8 8.4 
E • Calci te f lata ti on i 

cleaner tailinG •••••••• ! 1.4 
F. Secondary s11.mc:: ••••••• ; •• 1 15.2 
G. Mn flotation clean6r i 

tailing ••••••••••••.••• 1 2.6 
H. Calc1 to flotation . i 

conCf;ntra tE: ...•••...•.. ~ ~~. 2 . 

20.6 1.6 
14.6 3.6 

47.4 
57.6 

16.0 

31.41 
36.7 

10.8 

I.E) 
13.7 

1.4 

.7 
I. Combined table ancl flota-I . I 

tion rougher tailing ••• i _,~,_~ 6-.;.~4_+--"3"-.:-L-i~ ~2._.-"5-+-_8_1+_.-'7'--+....:5;...:' .. (-" .~f\_,:: +-___ .... 9'--.-'7 __ _ 
Calculated head ••••••.••••••• ! 100.0 16.2 3.5 58.0 38.6\ 100.0 

i I I 
Com.binecl A) B) C) (to sinter ; Ii 

2) ' ,; t;j 6.? .~9.oo 2 9 l'7.~ l' I, 

C ~~b ~ ~~ ~ • ~: • ~ : • ~ : • ~ : • ~ • ; ~~ .. • : ~. ~. • - ~. c'l 

sinter 3) •. " II ............ : 33.6 136 •0 2.9 2~~.7 14.71 

i I I Com'bined A, B, C, D, E, and I 

1/2 of F (to sint€l" 4) ...•. : 41.2 ,3.2.C 3~() 29.2 I8.e! 

64.3 

7~· . 5 

81.4 

TABLE 6. - Results of sintering 

t 
I 

~ssay, percen 
Mn ! C' • n A120

3 
Fe Zn I P i Si02+A120

3 I ! 
Dl,J2 

:Sinter 1 . 'h0 '""f,: 7.7 3.3 4.5 0.2 0.010 11,0 .. ·····················I·U.i. 
S1nter 2 (calcula tecl) ••••••• i It4. 2 12.2 - - - .. -
S:.tnteX' 3.-.,. ••••..••.•...•.• • 139.7 15.8 5.6 4.7 .15 .OLI,4 21. !~ 
Sinter L~ (ca1culate<1) ••••.•. 13~.2 20.7 - - - - -

1. Owing to the la~('ge quanti ties of' slime produced by the fine grino5ng 
necessary fo-:. ... m.anganese mine:cal libeJ:'ation, high recover~Les of plus L~8 percent 
manganese products vrr::-:re not ol)tainocl by conc8nt~cation of Doyle-Smith ore. 

2. Tabl~.ng of minus-48-mesh 01'(: recovered only 1.~7.4 percent of the 
manganese in a conccnt:1atc that sin tercd to 48.t·!, lXTcent mane:;ancs(: grade. 

3. l!'atty acid flotation rccovcrccl 60 l")erccnt of thE. manganese in a 
lo~.,r-gradc concentrate that.) "Then sintcl"ccl, assayed approximately 35 pcrccont 
manganese. 

4. Combined tabling anc.. fQtty acJ.d flotation rc covered 64 and 81 pcrc(nt 
of the manganese' :1.n products that s:tntCl"8c:t to 41~ and 35 pErcent manganese) 
::'"'fspcctivcly. 

!~578 - 6 -
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INTRODUCTION 

DUl"J.ng the iIlvestiga,tions of the OCcl.D."renc,G, of manganese in the western 
Uni ted States ,th.e. Bureau efMines received a lOO-pOlllcl saJnple of manganese 
ore from the Doyle-Smith prOl)ert;'l, Yl.una C01tnty, Ariz. Laboratory tests ,.,ere 
made to cletei"mirie the amenabili ty of tllis are to 'Stano.aI'll' ore-cu"'essing 
methods of concentration tOPl:'.C?~ucea maL'k6~ble-srarle prod.nct. 

The Doyle -STIli th claims are in nort.hern Ywaa C011.l'1ty, ",i thil1 15 miles o:f 
the Artillery 'Peak d.eposi t. The lot of 01'6 used in the test work \Vas taken 
from the outcrop of a lal"ge, massive, j.rl"Ggular bed. of oxide manganesc' are 
found 011 t110 claJ.ms. 

ACKNOHLEDGI"mN'I'S 

The authors aclmmllerlge the assistance of H. S. Dean, form.er assistant 
director of thc BUrfJau of Mines, and the valuable suggestions of S. H. 
Zim:rnE:rley, nOH chief, Metallurgical Division, Region IV. Acknm·,ledgment is 
also mac1.e to H. G. Poole ano. C. H. Schack for theil" sugGe·stions and c.ontL~i­
butions to the: organJzation ana. prosecutJon of the v.rork of the Ol'6'~·drcssing 

section. Microscoptc "Torle on the ores and. manj ore -CU'0SSing :i?l"oducts ~Tas 
don6 b;I L. G. Evans ancl thE late R. E. Head. OlU' appr6ciation is Gxtended 
also to H. E. Peterson, chief chcm18t) ancl membe::'s of thE:~' analytical staff 
foY.' thE; many analysE;s of the crcs and orE.' -cl~::-€; es j.ng I,roclucts. The 1nvcsti-
ga tions were ~C2!!.ll218~.s.? j.n thE; :':'tunmc:~~r, 1942. "1"""--:-

----

. At the begirmj,ng sf the inv6fitigat.ion of mangancse--ore beneficiation in 
December 1940, the only pl"ocluct 'mark€tablE tc r,'lsta.lsl{cserv( COl1lpanyvTa8 
f'E.l"rogradc mangane~c ~'gl"'adc B) thE' rcquiJ:"6ID6nts fOl' '''hich art: tabulated 
b61ow: 

Assay, percent 
Mn 

I 
Fe I 8i02 J 

P A120~ Zn 
min. max. max. :max. max--: ma::~. 

48.0 7.0 I 10.0 ! 0.18 b.O 1_0 

Lat.er specifications ,,,cre modified Gradually. As of May 15, 1943, man­
gan6Sc proctuc ts \':&1"C accE.::l")tab1c if th(~' contained over 35 ]?E,rcent mangane.s(., 
1(s8 than 3 p(::.~c(;nt Zinc, and less than. 1 percent phoSl)h01 .... US. Spccif/ications 
f01" ma:d-cc table manganese further l:'( quirccl that 75 pE.~rCent. of the p~coduct be 
coarser than 20-mc,sh. . Therefore , fine material such a$ table and. flotation 
concentrates must be noo.ulized or sint€l"'ed'~ 
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After the close of World War II, the Metals Reserve Company ceased pur­
chasing manganese ores and concentrates. Therefore, the specifications given, 
although correct at the time of the laboratory investigations, have been 
supplanted by specifications incorporated in the recently announced manganese 
ore -purchasing program administered by the General Services Administration. 
Briefly, the new specifications are based on oxide manganese ore or concen­
trates with the following maximum and minimum limits. 

Grade 

Standard •••••.•••.••• 
Mininrum', .••••••••••••• 
1/ Not more than 0.25 

Assay. percent 

48 • O! 6 • 0 I II • 0 0 .12! ;., 
40.0116.0 i 15.0 .30 J !./l.O 

percent Cu. 

Prices are based on the standard-grade material, with premiums being 
paid for manganese above 48 percent and iron below (; percent; and. 'penalties 
being imposed for manganese below 48 percent and iron, silica plus alumina, 
and phosphorus above the given limits, 

NATURE OF OBE 

Manganese occurs as l)silomelane J lJYI'olusi te, and 'H'ad in anumbel" of 
types of occurrences. Mj.crocco:Dic examination showecl that ti18 mixed 
~ngan6ee oxides occur (1) a[l c~menting material in fractures in the 
gangue) (2) alongcl'y8tallo:::,~'aphic 1)l8.11e8 in feldspar, (3) as isolated 
gl"ains'replacing IJ_me s tone ;1 (1:.) in the micaceous me,tel"ial rcsul tine; from. 
advanc(:a ctecomposi t:i.on of felcLSIJar, ancl (5) intermixed. wj_ th 1ronoxicles 
associa ted ",i th calei te. ~:he pf3ilomelanc largely occurs as fillings or 
CC1Uell tine material in fracttces in the gangue. Grain siz6 of the 1,)8i10-
melane "Tas estimated to vary from 20- to 200-mesh with thE; {;l"cater portion 
occurring j.n the L~8·· to 2Ci()··mE.sh SiZE;S. Thcpyrolusi te is lXcesent as loosely 
consolic1a ted and fine granulal" particles cs tima ted to be chiefly minus -200-
mesh in size, a form conduclvE. to slime formation. The; intcrmixE.'d, wad and 
11'on OXJ.c18 replacinc calcj.tc vTE;-:""E; extremely complex assocj.atJol1s of' exceed­
inGly f inc -grEdnc (1 minerals) the Ii bcca tion of wh1ch VToulcl rc quiTo grinding 
to slim.e siz(;s. 

Chemical 

The chemical analysis of the Doyle-Smith ' orE' fo110vlS = 

TABLE; 1. - Chemical' analysis 

Assay, nerccnt v 
I 

M.l I 8i02 "1 0 Insol. Fe P CaO Ba MeO lL_2 3 

16.1 1 11-0.4 9.1 57.2 2.3 0.006 3.6 I., 0.21 
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. _ . Size Distribution of Han~~ 

A samplc' of' Doylt:-Smi th orE:. "ras' crush'cd tllrough 1/2-:in~il and screened 
1{c tlnto. sizc(lf!act.ions) .• 1vhich 'WE:Y.'6 t.hen clr~t;dJ vTc;ighod, .ap.<i. . ~ssaYt::,d, ~iho 
distrib'ut~oil of manganese in size fractions of orc if? p;;'''Qf:;;cnteQ. in: table 2 .. 

TABLE 2. - Size c.1.j.stl. ... ibution of mangane.Se . 

Height, . AE!say, 1JeJr G€l1 t . Di,stri bu tion Mn., 
Fraction percent Mn Insol. percent 

.~~ . 

I 
. 

+lO-:,nl~134 •• ,' ~ •.• " .. _ ~ ,'" .,_ • .•••••• ,;,; 40~2 . 12.2 ,65.0- . . J.o.7 
-10+48 mesh ........ ~i 8 13.6 64.5 28.6 ............ I --' ... ., . 
-48+ lOG-mesh. . . . . . . . . . .. . . ..... ! 8.5 - 22.8 46.0 12,1 
··lO('+200-mesh •••••• ............ 5.7 27.0 i 36.0 9.6 
-20C)-rn.esh· ....................... 11.8 25. 8 3~ 6 I 19.0 j, 

Calculated heads. 100.0 t 16.0 58.1 100.0 . . • II . ••••••••• ! I 
i 

_. 
There is a deciclecL inc:J..'case j.n In .. 9-nganesE.' Grade in the. minl~s-_48 ... mesh 

sizes. This 1ndicatcs that grinding to al)proxirnatcily !~l3··mesh will grobably 
be nec68sar:y for a significant liberat5.on of the l1Jan{;ancso llli116rals. 

METHODS Oli' CONCENT.RA TION 

" 

ThE; ]!resE'l1C€: of hard, clean grains of pSilOnlE;lanc :i.no.icatE;d that. a 1)01"'­

tion of the. manganese coulcl be conCE;nt:cate.cl b~yGt."avl ty methoD.s. However, the 
OCCUl'l"cncc of p;yrolu8itc and. wad as f i nc: , soft material, oftonlnt:Lmf),t01y 
associatE.'c. vrtth th0 GaI18'l:.E:, indicated. that flotation of fint!ly gx'ound ore 
might -be ncc(;ssa:cy to rccovuc tbe mangancse. f :rom this portionQi' · the ore. 

The mctho6.s of cortccn:tro.t~Lons stltdiE:cl "T~l:'(': 

1.. C01l1bj.ncc.jlgging and .. tabling. 

2. FJ.ota tion of mangan6s8 .• 

3. Comb~L nE)d tabling and flotation. 

Combined Jir:;r;ing and Tablint-5 

A sample of o:;:oe vIas crushod through 6-mesh •. The pltl.-s-20·:...meSh· ft'action 
was j5.ggcd.. Therem~in~ng Or~l!~S sere.enGeL on 4B.-mesh,· and. both fractions 
tabled. 'The slimos vloTe colltct6d ap a se:)!ar.;J,te l)roduct. Results are given 
in table 3. 

Ne plu..~. ' ~(!. I)Crqcn:t manganese cQnc~1.1trf~ te8 \·mre obtained-. by: . jigging and 
tabling of tl1e plus-48-inosh i'raci:.j.ono, :Lnclicating that 48-mesh .. g.riIld.ing is 
neCEssary for effcctivclibcl"ation. This conf:Lrms thE; results of the pre~ 
1iminax'y sizf. ... distribution te:st shovm 111 table 2. 
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1~ffiLE 3. - Combined jigging and tabling 

~{6ight J i Assay, percent Distribution Mn, 
Procluct percent Mn I Insol. 1)erccnt 

Jig concentrate • .•. :. 0 " . 0 ••••• 0 • 0 0 •• 18.9 I 17.6 57.2 21.0 
-20+l~8 -me sh t8,blc conccntra tc ••• 9.6 I 24.8 45.1 15.1 I 

-48-l1lcsh table concon t.ea tb;, •••••. 8.7 .j 42.3 10.0 23.2 
Combined mi dcllings . . ' ' . ~ • • ~ • ~ •• • . • 39.2 I 9.r~ 70.5 23.4'" 
Combined "ta.ilj.ngs ••••• '.' •• . ' ••••• 19.2 

I 

8.9 69)~ 10.8 
SlimE;, S • • • • • • • • • • • • • • • • . ' '. .~ • ~ ' . • • '. • 4.4 .23.2 40.2 6.5 
Calcu1atci-d heads ••..•••.•.•••• , • 100.0 15·.8 5e . .8 100.0 

Flotat:ton of Manganese 

A seri6S of flotu tlon tc s ts vias lnaclE' on the sancl POl"tlon of a sample 
of ore crushed. through lo" .. mesl(.' stage-ground to various sizes, ahd cl.eslimed. 
1'he sancl samples vlere pu1l')ed in a m.echanically agi ta ted flow,'tion machine 
with Salt Lake C:lty tap w·ater me:tintainecl at a temperature above 180 C., and 
a calei te concentl"a te i,;-as floated and subsequentlycloaned. Then successive 
manganese concentrates \V-8l"'e floated using stag6d adclitions of a watE;l" 0mulsion 
of Li9.1"o stabilized 1-J1th J~mulsol X-30. The l")H I·Tae maintained at 10.2 cluring 
calci to flotation vri th sodium hycl.l"oxiclo in a pulp c1islJersecl vIi th sodililll sili~ 
cate. Sulf'lu .... 1c acid 'tv-as usc;;d to maintain the pH betvTE:6n 6 and 6.4 vrhen float­
ing the mangan6S(;; oxidE:.s. 

, Bc'st restll ts I{ere obtahicd on deslimcd minu8-10';_i -mcsh ore ancl the 
metallu:rgi.cal c1a ta arc g:l yen in table 4-. 

T.A.BLE 4.~ Flotation of calci tc a,nu manganese 'f::corn. mJnus-l00-mcsh sancl 

Pl"oduct 
I 1'1 c iGh t J _~---'1 ___ A_s_s .... a .... ;i,",!," ,..,......p_E._r~c .... (;_n~t _____ jl Dis tI'i b uti on Mn J 

lJCl'cEmt Hn! CaO Insol. I 8i02 PGr~8nt 

A. Calcit6 cleaner 

B. 

C. 
D. 

conC6ntl'a to •••••• 
Calci te clcanET I 

taj_ling .•••....•. 
Mh concentrate 1 ••• I 
~1n concentrate 2 ••• I 

6.3 

5.8 
2.1 

14.8 
E. Mn concentrate j... 1+.0 

" ! 
I 

9. 2 I 
I 

I 
1~· .4 i 29.5 

31 .0; 2.D 31.0 21'7° •• 66) I'. 

3 J .• 4 i 2 • [3 27. 0 . 
36..6 ! • 8 ~~,~? • 7 lJ.j. • 6 
i~2 '~ ' 6t .7 50.0 33.4 

F. Slime ......... ""... 21.2 16.5! 3 .. 5 52.2 34.3 

6 l : ........ 

12.11· 
4.5 

24.1 
G. ROl1.ghcl' tailing.... 1~5~.8 2.9: • ~ S8.5 62.2 9.2' 

r-------~~-~~--~~--~--_+-----+------~~--~--
Calculated heads •• ~.... 100.0 I 14.5 3.1 60.3 41.4 "100.0 

I i 

Combined rvIn products I,' 19.0 II 

(B throu['E E) ........ I 26.7 ~2.9 1.2 ,28.9 60.4 

The concentrates obtainccl by-flot.ation 'VTcr6 low grade and 1-Tould sinter to 
only 35 pEirccnt manganese gTade. The: slime loss w·as ·high (2l~ lx;rccnt)) ancl 
treatment of the slimE; did not proclucG an~r mar1cctab10 mangan(;sc. A similar 
test on tmdcslimed pulp gave Im'lOr-{;J."C'vdc flotation concentrates and highc-::-' 
reagent consumption. No increase in recovery was made. 
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(,." . 

• 

. ' ~ 

As" aSllbstantial part of "the :mangancse occurs as cemGntinga.,nd~·iJ,.ling 
rna tEirial 'vi th the gangue, ;poor " flotation selEctivity Ina3{ be a-t.tributc;dto 
t.ho l'9El9:y·flota"!Jili ~Y of' manganese o};:iclc coated gangue lJarticlcs, which 
o.ilutc the concon"tra tc It "" " " " 

, . ""' 

Conioi.ncct Tallling ano_ Flotattqn 

A largo sample, .of orE? "Tas qrushqd to mj.nus -IO-me $1:1) and the . crusher 
slimes I.;cre dc:cantc·eL Tho minus-10-m<::sh sancl ;'-l8.S stagc-grol).nc.l to minuo .. 48-
IDE;:sh and sized into ,plus-.+OO·· ar~.cl- minus~lOO~mG8h f~"actions. ThE) minus-h8-
1)lus-100~T!1£sh fract:Lon was tabl~d to make :i , f~nishC:; l1., c·;mccntcatc ., and. a 
taj,l~ing, vlhich lIas rcgrou.ncl through IOO-mesh and aclclcd to the primar~y minus.:. 
IOO-mesh raa tt.Tial. The combin0cl minus-IOO-rp.esh mq,tc:"ial I'lb,S . sized into plus ... 
200- ane1 minus-2.00-mcsh fracticns. ':rhc minus -lOO':'plus-~~OOw'mc:8h "fraction ,.;as 
tablE,d to prcduce 8., COnC(~1ti:'atc, " tvlcmicl(11i~1gs, ancL a tailing. The second 
midc.ling lras regrouno. to minus-200-rncsh, adc.lc.d 'tO the" p.r'imnry minus-200~·mcsh 
matcI'jJ3;1, ,and dcsliIp.~cl. 2.~'1(~ mJ.ni).s-200~·mc8h . 8o.11el l1a8 tabled to maIm a finished 
conccTltr6:tC. 'o~nd D: tailing' ~ 

The minus-200-mcsh EJancl-tablc . tailing "las pulpccl 1n a mechanically 
agitatccl floto.tion mach~i.nc ,,71th Salt Lakc City tap ,.ja tc 1'; ane1. calc1tc, iJ..nd 
man.gancsc ccnccntxo.tc.:.s 1-lc1"'( floated U8].ng stage ~';.ddittont; of ' [l :,·mt{r .. cmulsion 
of Liqro stabil:lz,cd "Ti th ~~mulsol X-30. 'jj1C calcite ancl 1i1D.ngancsc concentrates 
wcj. ... c cleaned. separately, using smull adclit:l.ono.l amO'.mt8 of Liqro-X·-30 emulsion. 
The calcl to circuit was maintained at a pH of 10 .. 2 vii th Gotlium hydroxide, 
using sodiw";1 sj.licQ tc for 0.181")('];'8 ion. Su1fur::.c o,cicl lJaS uiJcd to maintA.1.in a 
pH bctwc~n 6 and. 6.4· d."Lu'ing man[;:anc8~' roughing D.nd cl(Ql1ing opc:o.tion.s. 

The resulto .of this test arc given j.n table 5, and th(~ nno.1YEi(:s of 
sinters .mo..de of . conposites of beriefic:i.6:tedproducts. are given in tuble 6~ 

Straight tabling o:f IrJ.nus-48-mesh ore re(~ovf.::.."'ed ~·7.4 percent of the 
tota.l,mangaries~Jn a: c~Ilcehtrate that,1-ThE5:D. sintcred., met MetaJ-s Reserve Co. 
base'-pricE' sp6cifi~ations. Flota'tion of Gt"av-:t.ty t.a}J,ing mC:l:'casedrecover;y 
to 64,.3,74.5, apd 81 .. 4 percent inproclu.cts tha.t s~ilte.r·6(1 to 1~4.2, 39,7, 
and 3S. 2 IJercent manganose,- r6spe·ctivE:. l;~r.· , 
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TABLE 5. .. C omb j_ned tabling and. flotation 

I vIe i&1}t, As sa·;} , percent !Distribution Mn, 

Pr, oduct I perC6-_,n_ .. t-+_Mn_ .. _l-c_a_o_i-i! I_n_s_o_l_.-+I_S_' i_(_)2-ii~ __ 1_)e_r_c_e_·.n_t_· __ 

A. Table conc6ntrate _ I . ~ I 
(t? sln~er ~)"""""i 17.8 43.2 ~.41 11.3 6. 8 1 47.4 

B. Tabllng mIddllnG ••••••• ,.1 3.7 35.0 2.6 27.0 18.4 8.0 
C. Mn flotation concentrate. I 4.7 30.8 .9 32 .3 21.3 8.9 
D. Crusher slime ••••••.••••• 1 6.0 22.8 3 .0 40.8 26.8 8.4 
E • Calci te f lota ti on i 

cleaner tailing •••••••• ! 1.4 
F. Secondary sltmE: ••••• 0' •••• 1 15. 2 
G. Mn flotation cleaner i 

wi ling •••••• i ••••••••• ! 2. 6 
H. Calcj_ to flotation . I 

concentrate •.•••••••••• ~ 2.2 . 

20.6 1.6 
14.6 3.6 

8.5 .9 

5. 2 38.4 

47.4 
57.6 

.75.8 

16.0 ·10.8 

I.e 
13.7 

1.4 

.7 
I. Comb~ined table anel flota- i 

tion rougher tailing ••• i _ L~6. 4 57 ._2+-1 __ ~ __ 9.7 3.11- 2·5 81-!-.7 
I 

Calculated head •••••••••••••• i 100.0 
; 

Combined A, B) C, (to sinter! 
2) · " t;) 6. r;1 ......................... : '--'-

i 

Combined A, B, C, D, E (to ! 
sinter 3) •••••••.•••. " ••.•• j 33.6 , 

i , 
Com-bined A, B, C, D, E, and. : 

1/2 of F (to sintE'l" 4) ••••• : 2t-l.2 

I 
16.2 3·5 58.0 

39.8 2.9 17.3 

38 .61 

I 
I , ri L.cli 

14.7 1 

I 
18.8 ! 

'I~LE 6. - Results of sintel'j.ng 

t 
I 

~ssay, percen 
11n J ("n A120

3 
Fe Zn I I v i ol.J2 P 

,Sinter ; hO -r.- -
1.·········.·· ..•• ···.I~u.i- 7.7 3 ~3 4.5 0.2 0.010 

S1nter 2 (ca1cula tell) ••••••• jl-l-4. 2 12.2 - - - -
SinteX' 3 .' · •. · .. · ..•.•. · · •... 139. 7 lS.e 5.6 4.7 .15 .011-4 
S i nter L~ (calcula tecl) ••••.•• 13').2 ~?' O.7 - - - -

CONCI,USIONS 

100.0 

64.3 

74·.5 

81.4 

I SiO(",+Al,)L 
Co '- j 

11,0 
-

21.11-
-

1. Owing to the 1a~('ge quan.ti ties oi' slime produced. by the :f1ne grind5ng 
necessary fo:, ... mangane.se mine:('al libeJ:'ation, high recover2Les of' plus 11-8 percent 
manganese products VlE.·Y'e n(Y'c; ol)tainccl by concf)nt~cation of Doyle-Smith ore. 

2. Tab1i.ng of mmus-48-mesh ore: recovered only Li-7.4 percent of the 
mangane se in a conccnt:"atc tha t sintercd to 48.l·!- pErCent maI1[;ancsc grade. 

3. }i'atty acid flotat~Lon recoyereCL 60 l")erccnt of thE. manganese in a 
low·-gradc concentrate that) "Then sintcl"ccl) assayccl approximately 35 percent 
manganese. 

4. Combined tabling anc. fu t.ty acJ.d flotation rc covered 64 and 81 :pcrCE.n t 
of the manganese- :i.n proclu.ct s tha t. s~Lntcl"c cL t.o 4!~ and 35 lJEl"cE..nt mangane se; 
::'''fs:!?cctivcl;y. 

Int. - Bu. of MillCS, FCh ., Po. . 

!~ 
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DOYLE-SMITH MANGANESE YUMA 

Went to the Doyle manganese mine in Sec. 36 TlON Rl4W where there 
is little or no are left except perhaps down dip where presently there 
is several feet of water in a 50 ft. long stope 30 ft. down dip. The 
are is 6-8 feet thick in this ~ope and is dipping about 200 east. 
GJ WR 4/20/76 
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MEMO 

October 11, 1961 
-t 

, DASCO MILL (manganese) 
Visit - Travis P. Lane 

Visited the site of the former Dasco manganese mill at Wenden. Ampco 
Engineering Corporation, 226 S. Hinton Ave., Scottsdale, is conducting 
some research testing here, looking toward the direct reduction of iron 
from iron ore. They are using some of the equipment remaining in­
cluding the sintering plant. Bob\Doyle and Proctor ~ Gamble are doing 
the work. The iron ore under test is shipped to them from Jim Hicks 
of Bouse, who owns some iron deposits in that region. , JiJJ.~Kittrell , 
is Pres. of Ampco l Corporation. Associated with him are/P~~ch andH. K. 
Thomas. 

Testing procedure consists of mixing the fine ore (-1/4ft) with coke and 
sodium silicate and water, and pelletizing the mix. The pellets are 
sintered at about 18000 F. 

June IS, 1962 - Visited the Dasco mill at Wenden and talked with Bob Doyle , 
and Proctor Millikan, employees of Ampco, 226 So. Hinton Ave., Phoenix. 
Process research in manganese metallurgy (also iron) is continuing at the 
Company's Hinton Ave. test laboratory. 

TRAVIS p. LANE - Weekly Report - 6-16-62 

See: AMPCO CORP. (file) 
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OOYLE STlITH HANGANESE 

DASCO PLANT YID1A CO UNTY 
\..JErIDEN, ARIZONA 

Vi si ted Dasco plant and the .. office of the new operators in Wenden. 
The new company is Arizona Ventures, Inc., ~'!ende~, Arizona, which 
purchased from Dasco about 3 months ago. Kennetn Moore of La Jolla, 
Calif. is the principal. The project is being operated by the 
Arizona Metallurgical Co. composed of TeJ Biddle and Chandler-Drummond. 
The company address is Hendon, Arizona. Ted Biddle is in Charge. The 
plant is being rehabilitated and expects to treat ores from various 
pla..l1ts and shippers needing to clean up stock piles before tennination 
of the f'Tn progrm, particularly material requiring flotation and/or 
sinter treatment. They expect to be doing business sometime before the 
end of June. l'I)r. Drummond. is the partner with E. L'. Whipple, Jr. in 
Tungsten"Refining Co. wi th plant on Henshaw road in Phoenix. Torno Ito 
formerly with Sunshine ~'1ining at Bouse is the plant metallurgist. 

TRAVIS P. LANE - WR - 6/13/59 
4 

Visited the Arizona Ventures office in 'liencien. The company is operating 
the Dasco sintering plant 2 shifts per day treating about 70 TPD and 
snipping out approximately 50 TPD of manganese concentrates to the Wenden 
stockpile (according to Bob Doyle). 

TRAVIS P. UNE - Tr~1t - 7-25-59 
I 

Interviewed Bob Doyle in \{enden. He reported no progress re the Poarch 
manganese project although he and Proctor'Millikan are still being re­
tained by Poarch. The Dasco mill is still intact. 

TRAVIS P. LANE - WR - 6~18-60 



DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine DOYLE HINE Date October 16, 1957 

District S~~A 11ARIA , YUHA COUNTY Engineer Frank p. Knight 

Subject: 

Mineral: }~ganese 

The Doyle Mine, Santa 11aria District, Yuma County, twenty-eight miles north of 
Wenden. 

Found three men at work stripping to get to a bed below the ore mined by Stovall. 
One man operating a DB dozer and collecting some broken manganese ore 'for ship­
ment to the mill besides doing some clearing for the two men drilling. Had 
small I-R compressor, jackhammer, pick-up truck and small idle dozer. 

The exposed floor of the pit where being drilled was sandstone. Farther south, 
bentonite underlying the sandstone was exposed sufficiently to indicate a dip 
of the beds to the NE. The ore evidently is associated with favorable beds 
and with two parallel NE-SW fract~es dipping about 650 SE and roughly 200 feet 
apart. 

On the way back to Wenden, met truck with dozer probably going to the Doyle 
mine. 
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DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Dasco Mill. Date June 2" 1958 

W Ari ,( . a, 
District enden, zona ~ v~~d- · . Engineer Travis P. Lane 

Subject: Plant visit 

" All operations were terminated for company account on June 2!a.thyMr. 
Engle stated that a deal had been consummated on that date with a Mr. Mel Rogers 
whereby Rogers et a1 purchased the mill and the Doyle mine. Mr. Rogers was in 
New York and therefore was not available tor discussion regarding his plans. Ap­
parently the mill will be opera ted primarily as a custom plant treating crude ore 
and concentrates requiring upgrading to a marketable product b.r flotation and 
or s1ntering. Also, the new owners are said to have leased one or lOOre manga.ne se 
deposits in the Artillery Peak region which will. be mined tor co~any account. 



Mine 

DEPARTMENT OF · MINERAL RESOURCES 

/-r-

" DOYLE Mine and DASCO Mill 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date JUNE 11, 1958 

District - Yuma CO. Engineer T. P. LANE 

Subject: Mine & Mill visit 

Owner: Basco Mf'ning Corporation - 67 W. 2nd Street-Yuma, Armna 

The mine is located about 27 miles northwesterly from Wenden, Arizona, and the mill is 
located at Wenden. 

t / ~ V 
Mr. Hugh Angle is manager; Leonard Beebee is Mill Supt and Robert J. Harris is metallurgis 

V 
The DoJlle mine has been abandoned recently because of exhuastion of its ore body. The 
mill crew went on strike 2 months ago and since that time the staff has operated the 
sintering plant on the night shift treating accumulated flotation concentrates. It 
is anticipated that the project will be shut down before the 1st of July. The company 
does not have any other mining property and is negotiating with a mine owner group 
to sell or lease the mill to them. 



Mine 

District 

Subject: 

,' \ ---­
J-~_._ .: .. ,-. -.,--_ 

DEPARTMENT OF MI~ERAL· RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

V 

Dasco Mill and Doyle Mine Dote January 10, 1958 

Wendon, Ariz. Yuma Co. Engineer Lewis A. Smith 

'" Mill Visit 

Location: 23 miles north of Wenden along the Alamo Road. 

Owner: I 
Dasco Mines Corp. 67 W. 2nd Street, Yuma, Ariz. 

The Company Officers (Recent Meeting of Directors) are: 
(l) ,i Murphy Wallis, President 
(2) Charles Mull Jr. Treasurer 

v (3) Harrison Doyle, Secretary 
v (4) Hugh Engle, Supt. at ·Wenden 

(5) Dwight Meas, Mine Foreman . 

Developaent: The mine is an open pit capable of producing 500 tons daily. 
Trackscavator loaders employed. 

The Mill is composed of three Divisions; 
(1) Crushing (Primary and Secondary) 

This reduces ore to t mesh. 
(2) Grinding (Ball Mills) 

This reduces ore to 80% thru 65 mesh. 
(3) Flotation (16 : cells) 

The ore now averages (from the mine) 10-12% Mn. and is upgraded by 
flotation to 35% Mn. The daily rate, at present, varies fraa 200-250 
tons of ore. 

The Sinter plant upgrades the flotation concentrate to 43%. This sinter 
is sent to Dallas. jome fines, from Powers Bros. (Cibola) and Speake­
Appleton (Dome Rock Area) were treated, recently. These ran 43% Mn 
and 52% Mn, respectively. 50 tons from Powers and 150 tons from Speake­
Appleton were treated. The sintering plant treats 40-50 tons daily. 

30 men are employed as follows; 

Doyle Mine 5 
Mill 16 
Sinter Plant 9 

This does not include the top supervision. 



Mine 

District 

Subject: 

.. _ r.. ,. ... __ 

DEPARTMENT OF MINERAL RESOURCES 

DASCO MILL (at Wenden) 
(manganese) ..,r 

YUNA CO. 

visit to Mill 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date 

Engineer 

October 8, 1957 

FRANK P. KNIGHT 

Visited 10-8-57 at quitting time. Harvey Morgan, Gen. Mgr. not there, nor was 
Mr. Moore, Sup' t ...... 

Had made first day's run with the usual starting difficulties and produced a 
couple tons of concentrates mr which the sintering plant was not quite ready. 

Flowsheet roughly - 50 ton bin to about l4"x24" crusher to set of rolls closed 
with about 5/16" screen. Crushing unit powered by two natural gas engines. Minus 
5/16 to about 300 ton bin. Conveyor to ~'x5' (approx) ball mill closed with 
6'x18' Dorr classifier. Discharge (about 100 mesh by the feel), to flotation 
unit of 18 Fagergren cells. Concentrates . to ~imco 6', 3 section filter to 
concrete platform then by skiploader to about a 20 ton bin. Then to spiral mixer, 
elevator to 1 ton cart over 6 section Mace sintering unit. Sinter cake discharges 
to concrete pit. Sintering unit not quite completed. 



DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine DOILI MID Dote October 16, 1957 

District sorA JUllIA , YUMA eoUlTY Engineer Frank P. IDight 

Subject: 

lUMralz Manganeee 

'fIhe DoTle Ki_, Santa Maria Diatrict, Y ... Ooun\7. t"Dty-elght 1111 •• north of 
w.mcs.n. 

Fcnmd. three JUJ1 at, work atripp1nc to .\ to a bed below the ore Jlined. b7 Stovall. 
(be .an operating a D8 closer aDd coll.eat1Dc .... broken .-1118-- ore tor .hip-. 
_nt to the II11l be.i4ea clo1D1 ... eleariDg tor the two lIeD drlll1nc. lad 
•• ])' I-I ca.pre.aor,. j_c'±zmer, pick-up \ruck and _11 idle 4_r. 

!he expond tloor of the pit lIhere being drilled vas aandatODe. r.rther aouth, 
~ntOld. t.e UDd.er17ing the eandatone va. expoaed autf1c1ent17 to 1ncl1c.te • ct1p 
or the beda to t.1» IE. !he ore ertdentq 1. • •• ociated vi th taTorable bede 
ancl with two parallel D-sw fractures dipping about 6SO 51 and rouchl7 200 t •• t 
apart. 

CD the 'tIIA7 back to Venden, _t truck with doser probabq going to the ))0718 
lline. 
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, , v K~ Engineer-Mark Gemmill - Jan. 30,1952 
12211;; 'Ij;ereriY' - Manga~~~e - A1 Stovall, operator. Locr~d 26 m. north of Wenden 

" :=:::::=:t, ---- V ( , . ' ... 

This was MY' second trip to ·the property.I was very pleased to find that a cut made 
through the deposit shows a depth of 20 ft or more with the ore continuing all a­
cross the bottom of the cut. Further stripping indicates distinct walls 'dipping at -: 
50 or 60 degrees. A the point where the cut is made the ore appears to have a width­
of about 40 ft. normal to the dip. There is about 2000 tons or broken ore piled up 
from the cut excavation. I was told that various sample taken from the excavated -, 
ore average 18%. This conforms with dlrill hole samples .taken previously. Stripping _· 
and other development work is being continued. 

'- "' j"" '4 " J '-~ /? \ 
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MACHINERY COMAPNY 
-.-,--~ ..... ...".----.- ...-------------

Feb. 24, 1960 

820 North 17th Ave. 
P. O. Box 6472 

Phoenix, Arizona Phone ALpine 8-8531 

~ 

Machinery and equipment located in the' ~Mines Mill 
in the Town of Wenden, Arizona 

1 - Heavy wood timber Ore Bin with Rail Grizzly - 50 lb. rail with 20 X 18 ft. 
spread, at" Spacing, 8 X 8 Timbers, lined with 3" wood. 

1 - Link Belt Heavy Reciprocating Plate Feeder, 30" wide 5 ft. long pan with 1" 
steel in bottom, 3/41t sides, with Gearmotor and drive. 

1 - 2411 X 42 ft. Belt Conveyor on channel frame, late tY];le cable troughing 
idlers, torque arm reducer, and 5 HP 220-440 motor on head drive. 

1 - 18" X 80 ft. Belt Conveyor on channel frame, late type cable troughing 
idlers, torque arm reducer, 7~ HP Motor, walkway. 

1 - Cedar Rapids Portable Crushing Plant on 12:00 X 20 Rubberj with 18 X 24 
Crusher, Plate Feeder with Hopper, Under Conveyor, and Gasoline Power Uhit. 

1 - Cedar Rapids Portable Screen Plant with 24 X 16" Rolls, 3 X 8 Vibrating 
Screen, sand wheel, side conveyor, top conveyor, and Gasoline Power Unit 
on 12: 00 X 20 Rubber. 

1 - 22 ft. by 18 ft. hi Bolted Steel Circular Ore Bin, on heavy Timbers 6 ft. 
off ground, with opening in bottom and tunnel for conveyor. 

I - 1511 X 44 ft. Channel Frame Belt Conveyor, head and tail drive, with Speed 
Reducer and small Motor. 

1 - 5 ft. Dia. by 6 ft. Long Colorado Iron Works Ball Mill, with heavy self'­
aligning trunnion bearings, spur gear and pinion drive, scoop feeder, 
steel scoop bOX, V sheave on countershaft, and 75 HP 440 volt, Slip Ring 
Motor, 720 RPMj with Grids, Controller and Circuit Breaker. 

I - Lot apprOximately 6 tons of new 3" Grinding Balls. 
I - Lot apprOximately 6 tons of used 3" Grinding Balls. 

1 - 8 ft. wide by 21 ft. long Dorr Duplex Rake type Classifier with hand 
wheel lifting device, with 15 HP 440 volt ball bearing Motor and Drive. 

1 ... 8" X 10 ft. Spiral Screw Conveyor with Small Gearmotor and. Drive for 
Classifier Conveyor to Ball Mill Scoop Box. 

1 ... 6 Cell Fagergren Flotation Machine size 56" cells, 3 two cell units join­
ed together, complete with 220-440 volt, 1750 RPM motors and V belts. 



Page 2 Wenden, Ariz. Equipment 

1 - 6 ft. 3 leaf American Disc Filter, with all vacuum ~uipment, with motor 
for filter drive, 2" Acme Roots Blower and Motor, l~" Filtrate Pump and 
Motor, V:Disture Trap, Vacuum Tank, 12 X 6 I.R. Vacuum Pump, with 15 HP 
220-440 volt MOtor and V Belt Drive. 

1 - 1" Denver Vertical Sand Pump with l~ HP Motor and Drive. 

1 - 2" Denver Vertical Sand Pump with 2 HP Motor and Drive. 

1 - 2" Denver Verti cal Sand Pump with 3 HP Motor and Dr! ve. 

1 - 2" Denver Vertical Sand Pump with 5 HP Motor and Drive. 

1 - 2" Wilfley Model K Sand Pump with overhead motor mount and 5 HP 220-440 
volt Motor and V belt drive. 

~ - ~~rr Thickener and Steel Tank, 28 ft. dial by 10 ft. high, with Dorr Low 
oeam ~teel superstructure, with overload alarm, checkered plate walkway, 
wi th 3 HP 220-440 vol t Gearmotor and Roller Chain Drive. With 4" 
Diaphragm Pump, with gear reducer and motor. 

1 - Hori~ontal Cylindrical Steel Tank, 9 ft. dia. by 24'-7" long, a.bout 3/16" 
metal, used for fuel tank or storage tank. 

1 - 36 ft dial by 10 ft. long Horizontal Light Weight Fuel Tank. 

1 - 36" dial by 12 ft. long Horizontal Light Weight Fuel Tank. 

I - Clarkson Model E Gearmotor driven Reagent Feeder. 

1 - Small Steel Hopper 8 ft. wide by 4 ft. by 6 ft. high tapered down to 
one side with opening for gate on side at bottom. 

I - Wood Mill Building approximately 36 ft. wide by 110 ft. long, about 18 ft. 
to eaves, wood trusses, covered with galvanized corrugated iron. 

1 - li-" Rotary Pump direct connected to 1 HP 220-440 volt, 1750 RPM Motor. 

Write or phone our Phoenix Office for Prices and Information. 

Phone ALpine 8-8531 

WESTERN MACHINERY COMPANY 
820 North 11th Ave. 

PHOENIX, ARIZONA P. O. Box 6472 



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

April 19. 1943 

~r. Robert N. Doyle 
? '). Box 94 
Pasad'3na, C~llfornla 

I not;;) tiL'.t .I' :) '-l ildh.:l r ·~1.'1r: tton th3 [l.gre~~zents 
on tIle })oyle-f3mi ·th :" :~l!lsaIlBs <:) ( 1.·~ ::~1C' ~ly tho Mu!!.ga;:nse 
~1ng Grou) and. haye 1\'n."Nard·:3u CQ:..:: idS to ~r. Harr"J 
~·1. ;J s bnt 1l2. 

I l:ilJ. e:-::'~: ,act illc, . W· . li.~~< ;3 L11) I' tly acl to ~~ ~~ )rogress 

being !!1 ..... 1.l.de on the ,la.r..:.s ;~...:.:..j ~':nc:'!i t i j, ;=;. t y0~ will OC 
k~:rpt a dviGml • 

..L am 

Vary truly yours, 

J. COU~U~J Diroctor 

JSC:kk 



'Robert n. cDoyle 
AND ASS[JCIATES 

ORES AND MINERALS 
P.O. BOX 74 

PASAOENA. CAI.IF"ORNIA 

April 17,1943 

Mr J.S. Coupal 
413 Home Builders Bldg. 
Phoenlx,Arizona. 

Dear Mr CoupEl: 

~----~ ... 

e E?"\. ~:, :: ~ ~ ~ 
n~ ~. :-: ~. ;i '; ~.~ 

PH<lENI X, 
__ • • __ .. ~4IM-- _-....- , . 

Yours of April 14th received with the two 
copies of the option to : H~ rry M.Osborne of P~rker. 

I have t 0ken the liberty of rewriting them 
and have forwa rded the ~ to Mr Osborne s.t Fa r~er. 

As there is a nother property in Arizona 
called the Manga::1ese King Gr .)up we have called our claims 
the Doyle-Smith Manganese property. I have also changed 
the royalty percent to 10%. ~ou had it from 7i to 10%. 

I trust the above is s a tisfactory, and that 
everyt hing is working out to yo~r satisfaction. 

~ith my best regards to you,I r emain, 



Mr. R. N. Doyle 
'3ox 74 

September 15, 1941 

Pasadena, California 

Dear IJ.r. Doyle: 

L. S. 3ackl:ey, 1]2 i10rt:::. Z:\.!nmor~3 Avenue t Los 
Ar:,ge1es, Culii'Jrni3., has 0xpressed an in+'er8st in Y8ur 

I.i' j'JU do llCt!(·S a CO;} tact wi til him that resu-:_t s 
in business Gorw) "lIe 140uld a:p:preci~te your advic(~ t.'or t::'e 
records of t:-~ c ,iep.'3.rtment. 

2o::;in;;; tl1:it y01:" will hear from ~lim f'urtller, 1 run. 

Chairman, Board of Governors 
Arizona D-?p3rtmerlt 'Jf Min9ru1 Resources 

GFW:L2 



14 Au~'Us t 1940 

Mr. Robe~t N. Doyle. 
P. O. Box 74, 
Pa~aden~, California. 

Dear Mr. Do~'le: 

I thank you for your lat ter of Aue;ust 12 
in which you advise ot.' tile option to purchase of your 
nanganese clai:ns in YWila GOUl1ty cy ~.'lr •. ;1.. E. VLU.:;hn of 
Phoenix, ~~i7.one. 

I am ~:l£.~ki:ab a L.ot ;::. t~io~ on. your Pepo:rt of 
t;r..is option, ;~~ n:i .sho~.lli Jot; 'iish to li:3t i :; ':'11th US 

aguin at 2:! L 1. tar date. J. shc.ll .. L;; ~lu !.i to La Vt? you ',IT1 te 
me. 

I am glu d you.ve2.'e a'..Jle to :nak e ~i d6 1:11 on 
the Mangane s e Kin.g. and :.:· PP1"::;ci a -:t; :-~our ~inj expressions 
rega~dl~g tte depd~t~ent. 

.TSC-j~f 

Yours ve=y trulj'-. 

J. S. Coupal 
Director 



3 July 1940 

Mr. ~. N. Doyle, 
P. O. Box 74, 
Pasadena, California. 

Dear Mr. Di,ie: . 

Replying to you~ letter c:' JU1"~e 21, I a~l enclo3ing 
harf3w1 th a blanr. ~!ine O~'/nern ?e;ort, wbi ch I should sug :·:est 
that yOt~ fill out in detHil tind return so that infot'mation 
may ~e a'1811301e concernin~ J'our :n2.n~an(3Se property. 

Upon receipt of tt~ s repcrt, I sLell suomi tit to 
in~uir*rs for mu~ganese prope~ties. 

JSC-jrf 
enola. 

Your~ v ~~ rr'.;' t :-:.:..]..y , 

J. ~.3. CC'J.:~ :..l 
1.J -lre.ct.or 



Mr. J. S. Coupal, 
Director, Dept. Mineral Resources, 
Capi tol Building, 
Phoenix, Arimna. 

Dear Mr. Coupal: 

, v . >\ -;> > ... 

P. O. Box 74, 
Pasadena, California, 
June 21, 1940. 

We would like to list, for sale or lease, our manganese propArty 
situated in Sec. 36, Township 10 N., Range 14 w. 

We have two main deposit s of manganese dioxide averaging around 
30% manganese metal content. Both ledges average 25 feet in thick­
ness and are exposed at surface better than 700 feet. They are of 
disseminated type, easily ~bject to flotation and sintpring, and 
have been tested favorably for this ~e of reduction by the Bureau 
of :Mines under the Strategic Mineral s Survey. They are close to 
water ample for any size mill; are easily accessible Over average 
desert roads, thirty miles from hig~y and railroad. Mining costs 
should be nominal inasmuch as both ledges are power shovel propositions. 
We estimate, due to difference of relief in the exposed outcrops, that 
there are in sight 200,000 tons of good grade milling ore that should 
concentrate about two to one to make a high grade steel concentrate. 

We ~uld consider any proposition that will help finance or place 
this property in production, ei tr..er by ourselves or on a royalty per 
ton basis. The properties are about three miles south of the Bill 
Williams River from near the TOw.Bsend Mill, thirty miles northeast of 
Bouse. 

Please address all communications to me at P. O. Box 74, Pasadena, 
California, and to those interested I ~ll send a co~lete report 
covering the property. 

v ~ ry trul y yours, 

ImD:RH 
~, ","-, V+ . 
(R. N. Doyle) 



1!r. R. i;. Doy13 , 
P. O. Box 7/ .. , 
Pasadena, California. 

June 17, 1940 

I ha~"6 yo~ lott;)!" ot JUYW 10 and ·.'lish to advise 
tha~ it is the DCf>a:'tn.ent o:f ~Jin'3~al ':-tosources a.nd net the 
Ari7?,t:;l:a ~al1 Uina Operators Association ".'!b.iah lists pro-perty 
f0r sal~ or 1:"'!tl8e. It is 11k~1is9 -t J.l0 J-!;ata .J8p.rJ."l"·tj,~ont~L (1.t 
reCei'!3S i::qi . .d~ies for p~.?e~ties. 

'::~ e ",'l .y!:'::.c or !?~.i t;ti::L .; bUy;:.~ -:·8 a.-r:.u 502.1<-3:"5 of :rr.J.:c.il:'; 
~)rO~oj:-t7 in con·tac t '-;i ~h :;)(1c1: :)t~:. ,=, ·:~ i3 jOL:~6 d~ne by tllo 
Al'i;;; ~r..a -Uepartm'Ju'c'Jf ~ .auer.9.1 Resources, .;.. .j. Coupal, .lJ1rector, 
Ca· ' .... i~ol 3u" i: .-li ·'> · ~ p1' ·""~ ;-",,V' .1rl·· " "1"~ ·'7~ ( ·1 1 ~-- ~t"l'-' "':)""!" 'l' " ,~~ .,"',..,.~ ~; . " -"-' ..... . -.. ';J t ...... .1. - ,--",40~""'~ J .... . 1 " ~, • ~~ . .. ~ '- . ............ .,:..,; -'.J. ...4 ~..lu J , ... n."'. 
le.;~ ·t :3r~o ~~;: 'J ,lepa.l'tment. T:'1oy -1il1 ~o:rrr:lun1c ::~ ~ .) '-;i'th ycu~o 
see 01' ~vl1a t asaistai')'ca tho:! can ~)e, and i '~ ~"J1 ,~:;ht in t r3rest you 
to :-:11·j"1tin t the depal"'tnont 1::33 3een 'VcrI 3~cces8f1l1 in its 
w('rr~ : ':)1' brin:.~ir.3 bUy9!S and selle~s ·~o,!.eth')'r. 

CFW:MH 

CHki!.7,S F. JILLIS, State Secretary 
Arizona Small Mine Operators Association 



Mr. Charles F. Willis, 

? O. Box 74, 
Pasadena, Cal ifornia, 
June 10, 1940. 

Stste Secy., Arizona Small Min~ Operators Assn., 
Title & Trust Building, 
Phoenix, Arizona. 

Dear Sir: 

Will you kindly list, for sale or lease, our manganese propp-rty 
si tua ted in Sec. 36, Township 10 N., Range 14 W. 

Vie have two main deposi ts of manganese diox.ide averaging around 
301~ mani·;anese metal conten t. Both ledges avp-rage 25 feet in thick-
ness and are exposed at surface better t~~ 700 feet. ~ney are of 
disseminated type, easily subject to flota tion and sintering, and 
have been tested favorably for this ~fpe of redUction by the Bureau 
of lanes under the Strategic ::inerals Survey. They are close to 
water ample for any size mill; are easily accessible ove r average 
desert roads, thirty miles from higm~Jay and railroad. Mining costs 
should be nominal inasmuCh as both ledges are power shovel propositions. 
Y/e estimate, due to difference of relief in the exposed outcrops, that 
there are in sight 200,000 tons of goOd grade milling Ore fua t should 
concentra te about two to one to make a high grade steel concentrate. 

\'Ie wO'J.ld consider any proposition tha t ~Ni 11 help finance or place 
this property in prodUction, either by ourselves or on a royalty per 
ton basis.T1.te properties are about three miles south of the Bill 
Williams Riv~r from near the Townsend 11ill, thirty miles northeast 
of Bouse. 

Please address all communications to me at P. O. Box 74, Pasadena, 
California, and to those interested I will send a complete report 
covering the property. 

Very truly yours, 

G\,'Q ,~~~. 
\ R. 1r. Do ~:rle) \.} 



"' 
........ _/ 

Arizona Dept. of Mineral Resources. 
Mr J.s.coupal, Director. 
Phoenix ,Arizona. 

Dear Sir: 

pasadena, california 
August 12,1940 
P .O.BOX 74. 

This is to advise your office that myself and associates have 
given Mr A.H.Vaughn of Phoenix an opt1on to purchase our 
Manganese claims in vuma,County. 

~his option was made through '!I .~r ,J2~mes '!'ownsend who has a mill 
and other mining property near ours. 

As the ~tan~anese property was listed in your office on a form 
sent out by the department to me, I thought you would like to 
be advised of its (temporary at least) ~ithdrawal from the 
sarlret. 

The Department of Mineral Resources is doing a marvelous job 
for the small mine owner so more power to you and associates 
in the department. Keep up the good work. 

--

\. ...... ~ . ...... 

7Jnc,:relJ ~~0l4g' 
/To~r£he /-

- ---=:----- ...... -...-. 



POBox 74, Pasadena, Calif., 
July 7th, 1940, 

Mr. J. S. Coupal, Director, 
Department of Mineral Resources, 
State of Arizona, 
Phoenix, Arizona, 

Dear sir: 

In aooordanoe wfth your letter of July 3, 
I am enolosing the Mine Owner' s R~port covering our manganese 
properties in northern Yuma County. 

Very truly yours, 

(R. N. Doyle). 



JulY' 14, 1958 

DASCO PLANT, Wenden, Ariz. 

v 
M. E. Roger has taken over. Details of 

organization and plans not yet available. 
y" 

He intends to operate the ROAD'S END MINE 

(40 Min. N ot Ehrenberg) r or main supply 

of Mn ore. 

T. P. LANE 



DASCO MINES CORP. v ' 
67 West Sedond Street 
Yuma, Arizona 

1957 
FPK 

¥ Harrison Doyle, President 
/ . Alfred Morgan, Mgr. 

Mines: -/Doy1e Vanadium (file) 
.. L1 t tIe Giamrt (file) 
. Doyle-Butler, Cu,Au,Bouse ;"'/ 
'I Doyle Mine,Mn (See-Doyle-Smith Mn.) (file) 
·B1ack Band, Wenden 

~' Little Cindy Group,Uranium,Mohave Co. 

Mill at Wenden":"Enlarging Mill-Double (8-1957) 
Flotation -200 to 250 tons addition. 

See: "MILLS-NORTHERN DIST." (file) 
(In Geology file) 

If· l, I I' .--f " /j 
'r) s Y7-
/ . 



DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

MINE OWNER'S REPORT 

y / 

I. Mine l!anganese King. X 

3. Mining District & County 
Santa Uaria-- Yuma County. 

4. Former name 

5. Owner V 
R.N.Doy1e, Harrison Doyle &: L.V.Smith. 

7. Operator 
Same. 

9. President, Owning· Co. 

I O. Gen. Mgr. 

I I. Mine Supt. 

I 2. Mill Supt. 

13. Men Employed 

I 8. Operations: Present 

Assessment work-cuts--trenches for 
sampling--exploration. 

19. Operations: Planned 

20. Number Claims, Title. etc. 

Three claimS, t~ millsites. 

Date July 7, 1940. 
. Sec.36,Ts10N,R14W Gila &: Salt R. 

2. LocatIon Meridian. 33 mil~s 1m Bouse, 
3 miles south Bill -Williams Riv~r near 
TO\msend' s ~:ill. 

6. Address (Owner) POBox 74,Pasadena, Ca Iii". 

8. Address. (Operator) Same. 

9A. President, Operating Co. 

14. Principal Minerals 

15. Production Rate 

1 6. Mill : Type & Cap. 

17. Power: Amt. & Type 

v-­
Manganese dioxide. 

21. Description: Topography & Geography The claims lie in medium rough country and cut by desert 
washes. Hang.King claim lies along side of desert wash exposing parts of the 70 degree ledge 
as much as 50 ft to top of outcrop. Resort claim lies fairly flat in ·out of detrital mesa cross­
section cut by wash on three sides. ~levation about eight hundred feet. Power shovel job. 
Both claims a little over three miles from the Bill Williams River in Sec.36 TsIO,R14W Gila, & 
Sal t River 1!eridian. 

22. Mine Workings: Amt . . & C<mdition 

Location Vlork, assessment work, cuts,trenches, etc. 

Difference in relief and erosion have exposed the outcrops deeply in sev~ral places 
and all estimates in this report have been based only on what is exposed. There is 
in. all probability much more ore bp.low ground. 

(over) 



23. Geology & Mineralization Type of mineraliza tion is not known. Evidently sedim~mtary. 
Lies on ycunger series red sandstones like some of Artillery Peak deposits some tem miles 

distant. Shows brecciated quartz. & chlorite fragments included and some sandstone, as tho there 
had been a later re~lacement of conglocerates wilh the manganese dioxide. Seams of higrade are 
larger with increased size of the included fragments. Overall average of Mang.anese metal 
n111S over 25~ thruout. 

24. Ore: Po~itive & Probable, Ore Dumps, Tailings :.:anganese Kl~ shows ledge outcropping abov~ wash 
bottom some seventy feet;is twenty ft thick, and 500 ft long. At 10 cu ft per ton this shov.s 
70,000 tons of milling ore...-in sight. Resort claim has same thickness, is roughly tricnular 
300ft on N end 100ft on Send" 600 ft long, about 150,000 tons of milling ore in sight blockpd 
out by nature. Power shovel proposition, easy to get out. Good ' camp site near by. Road making 
easy ove~ des~rt drifts aba~t a mile and a ~~lf. 

, Z4A. DimenSIOns and Value of Ore body 

On the two claims there is probably 200,000 tons of milling ore t ,}1..at will mill tv.o to one 
to a 52% concentrate.48% ore has sold lately to the ' Procurement Div. of ' the Treasury for as high 
as 90cents a unit, or $43.20 per ton. During the 1st world ~~r manganese are sold as high as $ 65.00 
per ton. If we rated the milling ore in sight at $10.00 a ton, there is $2,000,000.00 in sight. 

25. Mine, Mill Equipment & Flow~Sheet 

, The Jureau of Mines has furnished us a Flow sheet from a test run of the are at Rolla, 
Mo., for flotation treatment. Thei/ made a 52% concentrate and stated that we had a good grade 
of commercial ore. 

26. Road Conditions, Route The claims are si tua ted approxima tely 33 miles l·~. east of th~ town of 
Bouse, and three miles south of the Bill Williams River from near Townsend's :,:ill. Theyaro. on 

the old road to TIenden, the last half mile of whiCh is washed out now, and which will take a couple 
of days work to repair before cars can get thrtl to th8 1:a~ganese King claim. The H~s,~r.j: __ g;I.al~ is 
a~Jproxima. tely a half mile from the 11K claim ov~r about half of which a road must bp. scrap~d. Our 

~ngineerestil:.ates that it will take two men a week to build this s~ction of road suitable for 
27. Water Supply trl;lckS to use. 

There are two mill si tes about a mile from the Bill \"l1lliams River in the Fla ts. l.'7~llshave- nr.>vpr 
been known to go dry in these flats which are above a natural cofferdam in the river.a~~ra ~S a 
lSa"Bin in the flats about two miles square upon which water can be found at any pOint, and at any 
month in the year 

28. Brief History 

29. Special Problems, Reports Filed 

30. Remarks 

The Shipping point would be at the RR and highway at Bouse. The road in to the prop~rty 
from Bouse is in good shape, mostly over rolling desert drifts, and. has no appreciabl~ gra'des. 
The first 14 miles out of Bouse is over the Swansea road to near the neVi power line.Froe that 
point on, tne road has been scraped by the County, and there are no high centers or dangerous 

S90 jr.- If Qroperty for ale: Price, terms and address to negotiate. We offer the properties p.i ther singly or 
se-0ara tely on a 5;'~ gross, sales price can be ~id out of this 5% gross. 7,'e require a down pa;:;mpnt 
of $1,000 on each, or $2,000 on the two. Price of :!anganese King Claim,$20,OOO. 'Price of Resort 

Claim $30,000. ~ .:illsites andluded. or, 
~:,'e will consider a partnership with' or percentage deal wi th parti8s financially able to p.rl!'ct 

a 100 ton flotation mi~r2. as'i~n:t~~;.e~ins:kiltl'.~~~'Y}~£)~S~!UllY on a largo. scale. 

(R.N.Doyle) ?OBox 74, Pasadena, Calif. 
33. Use additional sheets if necessary. 


	Doyle-smithmanganeseLapaz5-1-0001
	Doyle-smithmanganeseLapaz5-1-0002
	Doyle-smithmanganeseLapaz5-1-0003
	Doyle-smithmanganeseLapaz5-1-0004
	Doyle-smithmanganeseLapaz5-1-0005
	Doyle-smithmanganeseLapaz5-1-0006
	Doyle-smithmanganeseLapaz5-1-0007
	Doyle-smithmanganeseLapaz5-1-0008
	Doyle-smithmanganeseLapaz5-1-0009
	Doyle-smithmanganeseLapaz5-1-0010
	Doyle-smithmanganeseLapaz5-1-0011
	Doyle-smithmanganeseLapaz5-2-0001
	Doyle-smithmanganeseLapaz5-2-0003
	Doyle-smithmanganeseLapaz5-2-0005
	Doyle-smithmanganeseLapaz5-2-0006
	Doyle-smithmanganeseLapaz5-2-0007
	Doyle-smithmanganeseLapaz5-2-0008
	Doyle-smithmanganeseLapaz5-2-0009
	Doyle-smithmanganeseLapaz5-2-0010
	Doyle-smithmanganeseLapaz5-3-0001
	Doyle-smithmanganeseLapaz5-3-0002
	Doyle-smithmanganeseLapaz5-3-0003
	Doyle-smithmanganeseLapaz5-3-0004
	Doyle-smithmanganeseLapaz5-3-0005
	Doyle-smithmanganeseLapaz5-3-0006
	Doyle-smithmanganeseLapaz5-3-0007
	Doyle-smithmanganeseLapaz5-3-0008
	Doyle-smithmanganeseLapaz5-3-0009
	Doyle-smithmanganeseLapaz5-3-0010
	Doyle-smithmanganeseLapaz5-3-0011
	Doyle-smithmanganeseLapaz5-3-0012
	Doyle-smithmanganeseLapaz5-3-0013
	Doyle-smithmanganeseLapaz5-3-0014
	Doyle-smithmanganeseLapaz5-3-0015
	Doyle-smithmanganeseLapaz5-3-0016
	Doyle-smithmanganeseLapaz5-3-0017
	Doyle-smithmanganeseLapaz5-3-0018
	Doyle-smithmanganeseLapaz5-3-0019
	Doyle-smithmanganeseLapaz5-3-0020
	Doyle-smithmanganeseLapaz5-3-0021
	Doyle-smithmanganeseLapaz5-3-0022
	Doyle-smithmanganeseLapaz5-3-0023
	Doyle-smithmanganeseLapaz5-3-0024
	Doyle-smithmanganeseLapaz5-3-0025
	Doyle-smithmanganeseLapaz5-3-0026
	Doyle-smithmanganeseLapaz5-3-0027
	Doyle-smithmanganeseLapaz5-3-0028
	Doyle-smithmanganeseLapaz5-3-0029

