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AMERICAN SMELTING AND REFINING COMBANY
Tucson : Arizona
Sevtenber %, 1950

MEVMORANDUM FOR T. A. SNEDDEN | A, C.H.

MISSTON ORE BODY

Apalyses of Molybdenum
- Bod {they Blcments -

Composite Semples

This deseribes a collection of composite sample analyses Pfor wolybe-
gGenvm and other metals through the entire Mission ore body. This bhaslie ine
formation bas, for the most pert, already been used Ly you and others in
your wetaliurgleal congideratiors. The deta is compiled here werely to
get 1% all in one place for the record.

Sometime ago 1% weo determined by Mr. Boss ab Silver Bell thakb, due
to the presence of bungsten, wost of the molybdenum assays made during the
eourse of the main drilling campaign were in error, or &t least suspech.
This was due %o the obscure fact thet in conventional spelybicel debermina-
tions of woly, any tungsten preszent tends to produce an ervatic woly wvalue,
usuelly on the high side.

Early in the driiling program 1% was observed in the core that moly
was in spolby ocouwrrence end not in sufficient abundence to warrsnt systemetic
assaying of all individual core zaumples for mely. Occasicnally, dndividusl
semples were assgy®d for mely in order o gain s gensral idea of the grade
range. The fact thabt these rendam semples are now thought to be in error
is of no perticuier consequence. The valuves for these yendon sanples are
recorded only on the "Dedll Assey Logs" which are om £ile at the Mission lLobe
oratory.

Eventually, & method for accuzaie eralysis of woly was worked oul
by Silver Bell and checked. Couposite semples then were wede up to determine
the average amownt snd digtribution of wely in the ove body. These composites
had the following speeificetionsg: : T

All semples weve jnside or within & veasonable distance of the
ultimate pit 1imit. ALl ore lenses of more then 30° in drillhcle
lengih were ilneluded. Each compoplte pulp was made up by coublining
welghed amounts from pulps of Individual core semples, proportionsd
secording to length of core run. Each composite covsisted of ore
lemses fyvom several holes depending on ares and ore type.. - The areas
were selected as being strucbural units in a genersl sense. They
are shown on the dbtached map {Adt. A}, whereon Aress A through D
represent the eostern one~third of the ore body, and 8 through X
the western two-thirds. The ore in cach ares was further subdivided
aceording o the followlng ore hLypes:



PR

Te A, 'Snedd.en . w2 . ' . Septembeyr &, 1959

1. Tewkite-Hoxnfels

2. Axgillite {Papago formation, px'lncipally)

3. Mixed inkercepts: tactibe-horafels with argillite and
gypsum (1 ntruded in part by thin metsporphyry sills)

!l-o Quartﬁ'te

The nurber of composite samples was limited dve %o the complexity
and expense of the moly determinations.

Attechment B is a tabulation (1) of the individual core intervels
constltuting each of the 28 composite samples, (2) of the percent Cu of the
composites as calculated {weighted) from originel, individual core sabple
assa.ys {Silver Bell), end {3) of the MoS2-Cu-WO3 assays of the composite
samples by Silver Bell, using thelr yevised and checked anelytical procedure
for moly and tungsien.

The drilihole intervals sre plobted on a working set of the 100-seale
Geologleal Sections in wmy office, and also on thet set of 100-seale sectlons
in Mr. Schubel's office which shows the ore blocks and yearly pit cubtlines.

_ The compogite semples individually represent blocks of oye ranging

in size from 0.5 %0 7.8 million toms. Although the distribution of moly
within each of these large blocks of ove is not knovn with any precision, by
vigual ingpection of core it is erratic. The woly rrobably is somevwhelt cone
centrated in emell zones sporadically dlstribubed through the ore blocks.
This condition is fuxther evidenced by the fact thet the atbve-sversge moly
composiie samples represent only one-third of the total ore body. Moly does
not follow the copper; that is, higher grade copper ore does not necesgarily
contein better wmoly value, snd sowme small oceurrences of moly, up to .7 or

&% in grede, are in waterisl which is belew ore grade in coppsr. In some
instances these small pockeis of relatively high grede moly mgh‘t be milled
regerdless of their sub-ore Cu counltent.

There appears o be no consistent favorability of woly for any one
of the principsl ore types, es showk on the following teble:

Drillhole Weightted
Ore Type length : _% MpS2
Pactite-Hornfels ThET O 02k
Argillite 3403.9. 023
Mixed hop.2 075
Quartzite 1246.8 021
Total and Average 12,520.8 L «025

.

Although the lenses of "mixed” ore types on the above tebulation are
errabically high in moly conbtent, they constilute enly & small poriion of
the ore body.

- The following hable groups the cﬂmpeaiﬁes according 4o %he aress
shown on Atbtachnent A:
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. September &, 1950

Driilhole Weiglted
Axen, Length . % MoS2
A 176.5 0%
B 1023.5 024
¢ Ja62h.3 01k
D 6.2 018
B 1202.,3 035
¥ hih,2 .030
G 193? ‘7 no.ll"
" i232.2 025
I 768.4 .028
J 88305 ' -Ol&l"
K 1912.0 _.021
Totel & Average  12,520.8 o .025
Eastern Aves ' ‘
{A theu D) b,140.5 025
Western Aa;'ea _
{€ thru X} _8,380.3 026
- Tokal & Average 12,520.8 ' 025

The above data suggest thel the higher valves in area A are related
+¢ the BEast vein, and those in aveas I end J are asscciated with mebaporphyry
sills. Othervise, there is no clear xelation betveen the distribubion of moly
and those structures which ere believed to influence copper distribubtion.

The composibe sample Viocks are re-calculatled to corresps}nd 0 the
yearly ove production intervals of the ore veserve report of Mowch 2, 1959,
as follows: .

Weighted Welghited
Tberval % MoS2 _%hou
Pl’e"lﬁnje 0030 egé
it Yeay 020 «95
2 025 -5
3 -023 Rerg
‘h‘ 002? luw
5 026 1.30
6 031 ' 1.07,
T 027 Ol
8 ‘ v 027 oT3
Ulbimate .023 T8

Average . 025 .80
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¥hen applied to the yearly open pilt outlines, sach composite sauple
becomes subdivided, and the asssy velve wey appesr in veighted proporbion in
several yearly imtervals. A5 cen be noted above, this hos the effect of smoe-
thing the moly velues. This would seem to indicate thet the wmixing effect of
mining will provide 2 wniform ucly cobbent in mill feed. However, this applies
only vhen averaged over lsrge production intervals. It is important to recog-
nize that in short intervals of days or weeks the moly conbent of mill feed
woy fluctvete redicslly.

All of the composite samples have been anelyzed spectrographically
by our Central Research Iaboratories. As o mebter of recond these results
are ipelvded ag Attachment €. Mp. Courtright end ¥ dlscussed these date with
Messzs. Welss and Vincent. 1% was coacluded thed, with the excaption as
noted below of Pb and Zn, no clewents obher than moly are in sufficient abun-
dance to bé of present concern from the stendpoivt of exbractive melellurgy.

Abtachment D is a ftsbulaticn of the Zn-Fb-Au-fig values in the composite
cemples, as reported by Jacobs of Tucson. He told me that sccoursgie determing-
tiong of Zn and Pb in such smell amounts eye difficuls, bub that he book all
possible care with these determivations. The Au-Ag acsays wers uade mevely
to conflimm the opinion thait no significent concontrations of these melsals
occur within the ore body. » :

With the exception of cpe smell composite, J1, which containe O.4G%H
7n, the Zn and Fb assays venge from trace 30 0.06%. This dempnstrates that,
az en average through the cre body, these wetals exist nelther in recovera-
ble nor in delelerious quanbities. Nowevey, there are e number of irregulay
pols sad lenses which contain from 1.0 to 10.0% of both Pb and Zn. Most of
these bodies probsbly are small -- up to o fev thousend tens -- and auly yerely
eomdedin wore than 1.0 ov 2.0 Fb and Zn. Bub bheve is one occcuwryvence in the
eastern part of the ore body vhich might consist of es much as 100,000 tons.
This is penctrated by drillbole 152 vhich shows 10.5Y with an avevage of 8.3%
To and 129 Yn. (See EL Paso Flotablon tesb 6127, 10/4/57.) Alse, et the
bottom of the ere hody in the western peart there is a faixly consistent layer
containing spinlerite and lesger palens vhich yvenges fyom 1 Yo 10 Peet in
thickness. This layer usvelly cowtaing less them 4.0 or 5.0% Zn«Fb combined,
but cccasionally it will cavey wmors. - .

- Although Whese various En-Fb occusvences sre of no ctnseqguence in
‘terms of the whole ore body, they way poSsibly seem big for an oscesicnal
day's or veek's mill xun, say, unless this material is sorted out {stockpileds:)
during mining in order 40 avold short-term metalluvgical difficulbies.

. In ansver to a request from the Smelbing Department for chemical
snelyses of the verlous ove types, six of the composite samples were selected
es belng representative, and were smelyzed atthe ¥l Pasc Unpire Leborebory.
These yesults have already been veported in your letber of Jue 12, 1959 Lo
Mr. Pope, bubl they are repeated heve becmuse they provide additicnsl infor-
metion on the distribution of clements in the ore body.
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' Composite

- HNo. Cu 8302 _Fe. Ga0 /1203
Ael’ LA %0.68 10.15 2486  5.53
Cwl 1,01 k.06 8.66 £5.82 3.93
c-k L3 .27  8.0% . 13.85 8.23
-2 S 0.8k GL3h 5.k 505 10.09
Bl 130 b5.35 2043 200 3.3
1-3 0.48 14,18

Attechments - A, B, C, D

KR/ds .
ec; with atiachmenis:

DIFope

CPPollock

Wréeiss

JOVincent

ACHEall

Rideen '
File Copy roubed to: -

HoSchubel

SViay
JEinnison

31T .

15.08 .83

Origina! Signed By
K. Richard

KENYON RICEARD

Septenber b, 1950

5,35

7.70
3.51
2,88 -
6.65
3.k5
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MESSTON CONPOSITED

" Calenlated

ATTACHMENT &

Grigined " Composibe & Core
Wo. DDF luterval Lenghh % Pim 9 MaSs % Wia  Recovery
A-1 125 288 k.k3n.5 kB
133 h‘lEé} L 3@‘"5‘%‘1& » fﬁ 6& ® 1
125 538.5-565.7 hy.2
128 210.8-258.8 bt i
128 zon.bokis,s  ash.a
128 sob.i-G10.8  106.7
130 226,3-505.8 177.5
158 306,1-k23.5 2T ol
13k 50h.0-Shb,T ko7
13k 582.5.703.8 121.3
L3 503.2.686.2 122.9
TOBEE 1.56 1,55 043 008 o5
Aol 13k 243.0-306.1  153.1 180 .21 015 L06 96
B-1 62 200.6-512.3  231.7
].16 2&)&6”3&9&%‘ 3‘1'9 9E‘;"
186 267.4-365.7  99.3
126  558,.b-588.2 35,8
136 22h.B.273.1 .3
136 3315' [ l%’“"!{“la &G 83 L] 6
148 286.,0-152.2 166,82
1 505.5-5T3.1 67.6
178 270.3-511.9 2k.56 :
: 0835 1.Th 1.61 Lok 005 95
G-l e  213.2-308.9 05,7

339.7-424.2
225.6.263.8
367.6-106.9
l@\f’Z’Q ‘?“535 & 2
993.6-43h,.3
493,6-576.8
34054200
1!~T 3.T=515.1
2% 02-298@3.
395.3-433.3
553:5-591.0
631« 8«-‘?9‘? -
215.2-310.4
31%7 L] 1"396 L l
220 L] 8"'308 09
351!. .,0~1+95 .6

L -] - ®

L]

L)

®

UBREISERYe 2

\D‘“J
G
@

L]

58

X
12
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. . ATTACHMENT B

Mission ¢ J.meﬂ:iccz - Page &

Galoulnbed
fidednel Composite ¢ Cove
Ho. DDH  Inberval Lengih % cu G % Mobe G W03 Reegvery
(a2 180 375.6-886.5 50.0
l:’:?.'?t' &;3 )n‘u;"'& f’ ot R’ii; mvg
175 jﬁ?ulu;‘;ﬁ(}sm _ha,a
6.8 100 N L0 ekt 93
Gl 389 heo,0.hT73. 7 53,7
120 Gh1.0-687,0 ha.g
iz 2oB1.3959.3 9.2
WOTH 128 .9 023 L8 a6
Dol 5k 20808400 Wy 3
8@ 35") swr:.’u"“‘ j{'}n T _3 Mﬁ;
2L 518, wwi,,u he,n
33_38 eq Lo L"’ ! ?aii gfm:‘)}
15k 27985308 8.0
204 3...{3 « D3P0, ‘_; €013
RS %a53 el 018 Roxls) 5
Bl 63 hap.sehEv.e  RELT
63 bgo. 8-~i* 37 3.9
7k 33; Jefadid, 6 1L 5
76 ..w a7 o 3645
76 m:ag «,fm G380
ﬂ? 62@ “‘&“‘@‘.\@0 ?,l 03
ok op2.5 m%.” 0.8
107 3&9 5 o LSl 0 2{5 o5
118 31’*:":;5\2&{3“"‘7 ?29‘;? Y "ﬁ q
1‘?"? zé‘f&%&z‘}“ﬁ.}.:.n ::‘) ?;}ww
155 bOS.0-E28.2 20,2
3"55 lkJu{:’“}?k’a 3 .‘lf @5
16&':’ Z{l‘.’ e 0-"‘",}(“;»5‘- l:g z“'ozg
7L R kb6 ww.s ,
TEENE 1.0 1.61 Bakis 05 g%
B-2 63 35;3"1«&@%,., §5,ﬁ
?L}- ,alf*“?ufj“ l )e" {"ﬁ m:‘..
&7 31.%.‘,.;_«.,6: 7 53.a6
i3 ,3)» e 3500 3 5.5
66 385, .%L:a.gxg::a 2,6
TBEE.L C W67 .55 Keal 08 o1
-1 66 361 m“pulw.,a 3965
€9 - 337.9-380.73 LT
1 3{3@ B3 pé?» 26,5
156 317.9-354,7 5.5
158 © 30b.5.300.5  76.k
159 305.7-3h4.8 0.4
185 a57.8.405.8 B8.0
m:‘iﬂgwﬁ Q & é?-‘f:‘; "032,‘; mC*Q»E? (_:;};?



. . ATTACHMENT &

Mizsion Composlics ~ Fage 3

Calowlated

Orlginel  Composite % Core
No. DDH Toberval Tengih % v Gu 9% Mo % WU Recovery

?"‘2 Ql 238 L] 3"5@85 ® ?’ 3{‘? ® E&.
109 262.8-200.8  28.0

31..58 235 @2"3}}. ik 55 03

L1312 1.07 L.06G L0080 U

ol

S

S, 32 380,.7-860.5 TO.5

32 BLILE50.5 5763

36 593.6-635.2 1010.6 |

k3 3h7.9.385.8 353

68 352.1-L98.8  148.7

83 &1 .2.51k.5 33,3

83 588 s@ﬂﬂéﬁf} seg 35 na‘g:;

o2 308.4-hsk.2 658

113 323.6.385.5 BL.9

168 hsk.s5.578.1  123.0

163 BI9.T-hS0.3 30.6

163 W7r.8-509.9 22,1 :
TR 101 1030 Rk LO06 ok

Gl 36 obb.o.bik,0  189.1
B3 236.7-30%.6 £8.9
68 238.0.%h.2 B,z
83 24k,9-352.F  107.%
89  228.7-266.7 3,0
89 '5383. @& 5*’33& L3 ES‘ Ei‘g @ .j..
92 2%30.0-268.F  37.5
9&2 31.@ . 6“"‘ 38% # g“:‘ ?‘T @ %’3
118 2R0.6-0%.6 103.0
162 250.0-345.0 9540
163 36B.T-210.7 B, 0

vespeigmanermor y
‘a‘.ﬁf‘}&’ Y o g‘g N 53?:' w ﬁg?‘f’ SO0 9&

G- 36 B3W.0.hE85.3 . 51.3

68 h,2.358.1 AT G

68 508.0.558.1 b6

162 35.0.455.5  109.5
TERELE .06 .33 L3 LC0L

Hed o 20 278.1-335.%F 57.3
23 281.5.326.2 54,7
23 375.8-505.1 129.3
26  286,1-336.2 50.1
26 382.1-433.0 5069
88 £70,1-330.7 &b ‘
28 368.1.85%.0 87.0
06 263.8-325.8  62.6
112 285.3-280.8 55.5
160 12.0-345.0 33.0
6L 327.0-411.8 BL.B
161 b3g.8-sih2 7rub
16%  380.5-430.0  50.5 :
857 102 .59 L0319 002 9L

W2
L
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Mission Couposites - Page b

faleulsbed.
Originel Composite % Core

No. DDE  Inbervel Iength 4 Cu T WS“;; % Wow  Recovery

BEe2 23 233.6-281.5 47.9
65 23R.6-307.8 75.2
106 232.9-863.2 0.3
160 280.8.312.0 2.2
161 BBE.C-2T0.T  85.7
161 286.0-337.0 1.0
16k sa7.be-380.F 530
2ok, 3 79 78 .oh3 002 g0

.,,“2;' s% 23? * f}‘ w&'?ﬁ L] 3— 5“4@ w 6
23  3%6.2-375.8 _ 39.6
85,8 50 A8 087 002 &9

Tol 18 590.0-678.8 80.8
. 19 a7 k&,
93  £51.8-337.9 k.7
g3  386.0.440.1  73.2
97  W7L.5-572.5 1010

e 27 2013 002 Gis

Tt 18 232.5-306.9  T3.0
19 828.3%.860.0 32,1
g6 837 He311.0 T35
9’5 33%8 L] ‘x‘ "'39}. # 9 15'% ,5{.

H
£

g Sl 95 022 002 TS
-3 96 391.0-4808.0  96.1 N K7 081 L00L g1

I-% 93 337.9-386.9  19.0
97 30B.0-37.h  b5h
ﬁég' @ Eg‘. »,5’2 ] 68 - %g{"z{" mO&l 95

d=1 78 s56L.b-6%.3 @ 66,0
T8 TLIISTHR.S 30.8
88 Gh7.7-699.5 518

157, 1.16

J-2 27 #heb.287.7 bg
T8 876.5-400.6 132,21
8{3 33%{}’ 0 ""‘kc‘? ® &' 6’? & ‘3’:’
88 B.8-k81.3 2.5
' R 1.03 JOhL 2003 87

J=3 2T P6U-500.8 106.1

56 Bon.0OWh81.0 0.0

3 IF0O0-010.0 0.0

33 1\*‘9&@@"'5&(} ﬂ@ 3{3«1@

C6  L450.0-500.0 _ 50.0
TEG.L Sl H73 003 sh

Lo
3
ft
o0
a

—

2003 on
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Migsion Composites - Page 5

fadoulsted
Original Conposite. % Core

Mo. UDE  Tuberveld Length % 0009 WoBs 6 Woe  Recovery

Cdel 20 hB0.0-501L.B  Bl.h
78 593.2-56h 0 TL.2
mnil.&?;m ‘ ! 3 67 468 e035 amg 93

K-1 48 hB8s5.0.588.2  ha.lb
b  h87.9.013.8 1259
53  hh8.0-478.8  30.8
53 595@&““&5% n‘g 26@6
108 B2.8.531.9 &9.1
1:11 @ﬁﬂ?ﬁ“ﬁE&&? 5‘803%'
117 5E5.0-59k.5 k9,5 |
R 90 027 .003 90

E:""EE 37 383{" L) 8"”&'11 a4 G 26 Y 2
h8  220.5-813.0 192.5
o IO, 1-467.8 58,7
53  2852.0-310.1 57.2
50 bB80.0-567.8  87.8
108 373.2-Bhe.8 6.6
131 308.1-516.5 208.h
137 25.0-5485.0  150.0
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AMERICAN SMEZLTING AMD REFINING COMPANY
Tusnon Arizona .

R
od

Br., Do J @, Anslietant to Visce President
Aworican Bmeliing ned Refining Comp

120 Browdway

Hew York §, New York

Dear Biv:

‘ Yeur letter of May lat rogquested chesiconl snnlyslis on varicus
types of ore in the Wismios pit. The followinmg tabulation shows
the results on six samples handled by the Uspire Laboratory in

Fe Gad Aly

&8 8.1 24.28 $.68
€1.08 B.80 25.8% 2,93
48,37 B.04 13.88 B.23
81,34 B.14 B.48 18.08
45,38 .12  20.0 3,43
i=3 .48 44.18 3,17 18,08 4,83

8108

Attached ie a copy of & memorandun from Yeovem Richard dated
June 18, 1860 deseribiang the meterial saeayed., Pron the sbove
tabulation of assays and from other nssays om the ¥ission ove body,
it iz dovbiful that we will bo able (o producs anything for direet
ehipment the smelier will bo ilnterested in. :

I% will be possible te draw out a 3/8 to 374 product fvom
the closed olreuit proposed in the latest desigs of the pecondary-
tertiayy crushing plant by elevating this mazerial on addificnsl
¢ ar 8 fset gt the tranefesr terminal and then plasnisg to later
izatall » stoeking belt. This would give an idesl sise product
but kes the follow & dleations.

1. Omly the msterial desired sould be produced from the pit
wkile ths stoekplle is belsg replenished:

g, The intermediets storage srea would have te be pailed ows
50 that the desired melerizl would funmel through o the
B Py mystes;

#.  All material travelling in closed cireuit would have 4o bs
@lavated about € to B feet in height to provide the accese
sary room for tranefer to o wtacking bolt;




wfes June 13, 1359

iag through the
givevit fros
seired size.

@@%ﬁﬁi&gwgyﬁﬁﬁﬁv@$ﬂiﬁ @@ ﬁ@ Ehae
the tertiaries and

should be

ed, 8o wllowance

%&ﬁ% in %&% ﬁ@@.

Very truly yours,

% A, BE
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