S /" %4‘

s A Ldg

o 2?,0 /'07

PR Sidde S
LT A <Pl
D _

: f//"’m 5{/ 5M/k/ Ot

2t ffsssom /
W

;‘ﬂ\n/ 2 1311t "z é“'\———




Banner DDH's, for which need weights of core and sludge, and number

of times sludge split before weighing.

212

242

243

246

248

249

250

251

257

263 to 600' depth only.
264 726 - 766 only

266

267

268 Below 800' depth only.
245 Below 740' depth only.
265

272

270 Below 800' depth only,
260

254 Below 975! only.

John



Aa~16.19.138

ANMERTCAY EMELTING AND REFINING COMPANY
Tucson - Avizons
October 17, 1960

FILE MEMORANDUM

BATNER MINING COMPANY
Eisenhovwes Group Drilling

Courtright and I briefly examined some of the recept drill
cores, east of Banner's Palo Verde shafi, October 17, 1960.

oH 2k2

203 - 736" Avg. Some cpy, low-grade
736 - 766" Tactite. Weak cpy, .
766 - 800' Arg. ZLocks like Papego f -~ but may be
; the calec. arg. of the Pima.
800 - 867' factite. Wesk cpy. Andesite at botiom contact.

867 - 971! Mb.
/0 97 — Boltton
DDH 246 _
Logged from 840 - 1075' Arg, -- pebbly. Mineralizetion
very weak,
Bovtom

DoH 248

Togged from €00 - 6h0* Arg. Week cpy, no ore-grade.
640 - 738 Tactite and dicp. hf. Spotty cpy,

748 Iitbocally plus 1% Cu est.

Botton
DOE 2o
Logged from 580 - 670 Arg. Wesk cpy == probebly no ore. :
670 - 800* Tactite. Calena-sphalerite near bobiom.
contact. Spotty cpy, locally 1% Cut {(est)
800 w S05° Mb. -

Botton




DDHE 250
Logged from 562 6381

Meta-por. Some Weak cpy.

638 - 98kt Arg. Weak cpy (possibly .3-.68)
to 840*. Below 840' about 1% Cu est.
98h -1027' Tactibte. Strong bornite and cpy.
Plus 2% est.
1027 -1086' Mb.
Bottom
DDH 263
Logged from 500 - 560 Arg. Weak cpy. No ore.
- 560 -~ 566' Tactite. Py plus e little cpy.
Trace sphalexite.
9o -1116' Sandy avg and arkose. Tr. Dy.
oh0! - 960' shear zone.
1116 -1129' Black limestone.
1129 - 1171' Granite, sheared.

DDH 265, driliing

At about 100 - 450 maw metapor. and arg. weak cpy.

JOHN E. KINNISON
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AMERTCAN SMELZTNG AND REFINING COMPANY
Tucson Arizons.
March 13, 1958

Mr. Novoen Welss

Milling Engineer

Americen Smelting and Refianing canpmz.{
600 Crandall Bullding

Salt lake City, Utah

TABT PIMA
Metellurglizel Ore
Types snd Distribubion

Dear Sie:

, Enclosed 15 o memorandun by Mr. Kirmilson with attached diagrame
uetie se-c':.ion and tebulation giving relative percentages among ove types.
’}.‘hm ore ig subdivided Inte these physical types which seem to have faire
v ddstinctive metallurglical chazecteristics, particulsyrly as regards
g‘aﬂmding and crushing. (As stated in the last sentence of Kimnison's,
weworandun, the ore body cannck yeb be subldivided into types having
clearly contrasting flotation characteristics.) |

. A% one time T indiemied to you thet we possibly could determine
the tonnages of the various wedballurgical ove types within specified
production pericds. It now is apverent thet this cannct be done accu-~
retely because the physical differmmces src oo subtle snd tend o vazy
too widely within each cmall, individvel stratigrephic e.nd structural
unl% of the ove body. However, when compared with his diagrammetic

scetion showlng ove in reletlon 4o the 2-year, S-yesr end ultiwate
shape of the pib, Kirnison's tabulation provides 2 genersl idea of the
proportions of the ore types and the periods during which the prineipel
ones will predominate in the mill feed. . Bvem though these data ove no
wore than generallzations, thev may be of belp in the mill planning.

Ag we discussed d.urinr' yorir lusv., visit here, the phﬂlc&T chag-
acter (in terms of grinding end crushing) of ore mined Tyom this depo-
git will vary much mcie widely than o Silver B2ll or sny of the other
lsrge-scele disgzuinated deposits. This sppliecs when censidering hourly
and daily oroduction units s well o3 wonthly and yearly intervals.
Among the so-called porphyry plants, the Kemnecott mill at MeGill has
. probably handled the greateut vaviety of oxe types during the past 20
Cyears. Thls mill hes fYreated large tonneges of meterial similar o
scme of The Fesl Plma ore types, paxticularxly tactite and hornfels.

Of course, MeGill'es major tonnag: hes been ordinary porphyry ore, and
T would not know the scheduling and mixing procedures. In any case,
1t womld seem to me that the MeGill mill feed may represeant the elosest

L%




Worwan Weiss ' -2 - Maren 13, 1958

physical comparisen to scme of the East Pima cenditions, although it
will not veflect the ewtremes during short vime intervels which should
be anbicipated ab Hast Pima.

B 5 B e e R T HT OO e s T WO A ) D O D e e G S S G A% W W G Wi WD CH O OF 4T B 46 WS G s AD KD @D 4 et 3 €I RO T N ST 6

A set of 18 speciumene of typical oras has been selected and
thin sections, pelrogrephic deseriptione and photemicrographs are now
heing prepaved with emphesis on wetslluvgical problems, in accordonce
w#ith our discussions with you. These will be sent Lo you soon.

By his copy Mr. Pope will be advised that e suite of typical
cre gpecimens will be sent to him shortly.

Yours very wruly,

HENYON RICHARD

Attechnente

ce - all with atvtachmenta:
DIPope
18t
TWelss - 2 exbtre
JDVincent
Badellen
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AMERZCAN SMELIING AND REFINING COMPANY
Tucson Axizons
March 10, 1958

MEMORANDUM TO K. E. RICHARD

EAST PIMA
‘Metellurglcal Ore
Types and Distribution

Fhe at‘aached. diegram and tabulation of rock distribusien illusivaites
the securrence ond proportions of the different types of ore ‘naaring rocks in
the East Pima copper deposit.

The host rock twes gshowm on the disgram and tabulation sheet constitute
over 95 per ceat of the material which will be milled, and with bubk slighd
wedification are clessified in the same menner as used on tho geological gece
tions prepaved last susmer {both Mr. Hart in the FNew York office and Iir. Iacy
in the Salt Leske offiee have a set of these 100-scale sections).

The per cent distribution of the hcs‘c rock types was esbimated visual.Ly
by studys.ne; the geological erofSs sections, and by ultdilizing general familisvity
with Eagt Pima geology. As such, this estirate is not. s preaise measuvrement bub
is ‘the product of perscnal Judgment guided by the deta recorded on the geolo- '
glcal cross sections. Furthermore, only ore bearing vocks within the ultimate
pit (engineer's design of 1957} vere consideved, and any chenge in the shape
of the pit will change somevhat the ecstimabted per cent distributicon.

The tests conducted at EL Paso (Sexial 612) have made appavent the fact
that differant rocks {rom Bagt Pima wveast ve.:cicmly to grinding and z'equire
different fleotation treatment.

From a me’cahu.cg:.cal viewpoint, the folloving rock types are thé west
Lapertant:

1. &rgillite. A genevally very hard, siliceous vock, bub combniy frac-
tured. In part 1% contsins sbrimgers of chloyite ond sovpentine. It is essen-
$1ally o silt-sized arkese with a varisble quentity of cmall (less then 3/
mn) sand grains. The grade of ore In this rock Hype is normally less then 0.8
per cend copper.

2. 'Q_%Airtzi'he. ‘A pure, fine-grained quextuite, with silieh cement.
The grede of ore is normally less than 0.8 per cen® copper.

3, Peldspar rock. In the castern ore body coaree-to fine<grained felds-
par, with some gquarts. occurs as hest to o smell tomnage of better grade ore.
It prebebly would cempare metallurgieally te the argillite.




e

lemo %o K. Richard -2 - ' ~ March 10, 1958

.

L. Tectite. A garmet rich rock whick varies from euhedral friable %o
structureless masses. I% comuonly conteins edmixed goft dicpside, sowetimes
eonstituting o major portion of the rock. Some of the iactite ic extremely
hard and tough, but the diopside~rich type 1z a hybrid rock contalning both
hard and soft minerals which may produce a diffevential grinding problem.

5. Hornfels. ¥he hornfels varlety of hoat rovtk is more variable in char-
acter thap are most of the other rocke. It is dominently a diopside woek, with
minor gernet, but exhibits 3 physical types.

A. Hoxd, dense. This vock is washive ond uniform, and nicyoe-
scoﬁc Work suggests that this type my contain more ivén
Vhan types B. or (., and possibly it gvades toweyd a fing-
grained bedenbergite rock. This type may be hard %o crush,
but way grxind wore easily then tsctibe.

o B. Fine-goined, grenular. This type sppears "sandy.” It
¢ons: amsive diopside. The yaek crushes

Pfaiyly eesily, and es iudiested by Bl Faso mill dest
grinds essily also.

C, Fine-grained, pulverent. Similar to type B., bub is finer
' grained and tends o disintegrate eosily. This type moy
- be expected to crush and grind easily. '

~ Of these rock types, the taotite and siliceous rocks (argillite, quazt-
zite, feldspar reck) ere bard vocks, end the hornfels types ave sofier amd Te-
quire less grinding time. However, thé hornfels types a3 & group show a wide
range of physical properties. .
There is a8 yeb no clearly definable velatien between the host roeks
described above and the coppér vecovery or grede of concenbyate.

JOREN E. KINNISON
JEK/ds
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A o ' R : DESCRIPTION OF STRATIGRAPHY AND ROCK: . TYPES OEOLOOGIC sl L. S  AND. ABBREVIATIONS : STRATIGRAPHIC COLUMN
| EL A ST PIMA ORE BODY EAST PIMA AREA
SAN "XAVIEEEEIND] AN R o YA PR
5. s y . P
- - - - - - - - - - - -
N Y gsl 30 s - ABBREVIATIONS
36:3| ' A The rocks penetrated to date by drilling at East Pima represent (1) originally chemical (limy or gypsiferous) sediments, (2) clastic sediments, and FORMATIONS MINERALS
| (3) igneous. i e v
‘ Papago formation — Pgf = =
605 196 03 ol10 The sedimentary rocks have been grouped into three stratigraphic units which occur structurally from top to bottom as follows: f Pif g;:g;:;rm:ld { ;A:,?::mepwg TUCSON MOUNTAIN
Pima formation - P - ! - y
) ) ) . T : . ’ Gypsum - Gyp Chalcopyrite- Cpy PIMA -
‘ I. Papago formation — Cretaceous or Tertiary. Principally massive argillite with varying amounts of conglomerate, arkose and quartzite. Kino formation = KF ) ’
| The rocks are oltered ond locally recrystallized in the ore zone. Thin lenses of tactite have resulted from silication of original sedimentary limy zones Wollastonite — Wall Chalcocite - Cc WEST ORE BODY EAST ORE BODY SAN XAVIER
! 99 = < : and sor areas of hydrothermally introduced carbonate. e Garnet - Grnt { Molybdenite- Mo DISTRICT
i ° ¢'76 ¢'88 6 o3 ETA-SEDIMENTS Diopside - Diop | Sphalerite - Sph
“ o 2. Pima formation — Upper Paleozoic. An originally limy series, in part gypsiferous, now consisting principally of lime silicate minerals , !
I i with interbedded quartzite and argillite, and o thick unitls) of marble. =
i T 7
BANNER MINING COMPANY ; | Arkose - Ark ! OTHERS - Qloternary " Besan
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i ! ( ° L ° or welded tuffs, and pyroclastics. Argillite- Arg Gouge - Gg Silicated - Silct P -/ volcanics
1 { | | Clastic £ . Breccia - Bx Gypsiferous-Gyp Quah p oinaats S/ Conglomerate,
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