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FILE MEMORAWDUM

BANNER MIWEING COMPANY
Eisenhower Group Drilling

Courtright amd I briefly exemined some of the recent dyill
cores, east of Banmer's Palo Vexrde shefi, Oclober 17, 1960.

DpE 2h2

203 - 736" Arg. Some cpy, low-grade
736 - 766  Tacktite. Week cpy. :
. 766 - 800"  Arg, ILooks like Papego fm -- bub uay be
the cele. arg. of the Pim.
800 - 867" Tactite. Weak cpy. Andesite at botiom combach.
867 - 971i B’ib’w

Botton

DDH 2i6

Logged. from 880 « 1075' Axg. -- pebbly. Mineralizeticn
Yery weak.

Bobton
DR 2h8
Logged from 600 - 6U0' Arg. Wesk cpy, no ore-grade.
640 - 738% Tactite and dlcp. hf. Spotty opy,
lgeally plus 19 Cu est.
738 - 817° 1b.
Botion
DDH 2k9 _
Logged from 580 - 670° Arg. Wesk cpy ~- probably uo ore.
670 - 800° Tactite. Celens-sphalerite neer bobbom.
contact. Spotby cpy, loecally 1% Cus {est)
800 - 905 b, -

Bottom




-8 ow
DDE 250
Togged from 562 - 638° Neta-por. Some Wesk epy.
638 - 98kt Avg. Wesk cpy {vossibly .3-.6%)
to 8k0*. Below BLO' sboub 1% Cu est.
98h -1027! Tactite. Sivong bornite and cpy.
Plus 2% est.
1027 -1086¢ Mb.
Bovbon
DDHE 263

logged from 500 - 5607
560 - 565°

ok -~1116¢
1116 -1199°

Arg. VWeak cpy. o ore.
Tactite. Py plus o litiie cpy.
Trace sphaleviie.

. Sendy ayg and avkose. Tx. RV.

oliy? - GG0' shear zone.
Black limestone.

1129 - 1i7L°

DDE 265, drilling

Granite, sheared.

&% aboub 200 - L50° saw wmetepor. and arg. weak opye

JOHN E. KINWISON
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th@ set of composite logs when they are completed. However, I

wlcar sumvring am reriwinc@ueany o
Tucson . Axizmona N
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American Smelting and Refining C@mp&my
Southwestern Mining @epag&mﬂnﬁ

Tucﬁ@m, &z iz@ﬂa

_E%H&ER DRILEL ﬁ&?ﬁ,
R iSennoHor L iaile

Beaw er~

_ ﬁ%ﬁ&@h&@ is a m@m@f&n@mm by Mr. @@a tright which o=
teing 2 detailed avalysis @f Banner's core and. slu@ge recoveries
and, &asay%e
3% is concluded that the "a@@egtﬁd" assaye derived by
Banper using the Longyear formula are too low. Ve are upgrading
th@ 30 ABEAYES on Cuomposiie 5@g5'&ﬂw being @w@p&xaﬁe :

Courtright’s memayanﬁum was intended for aitachment to
am éisﬁr&bm%ing coplies @f it now beegause it points out that
Banner's drxilling and samplimg procedures should be lmproved.
S8ince we doubtless will have %o use their data evamahaiay im
makiag detailed open pit mining plans arnd ove veserve estimates,

should asttempt now o persus d@ Banner to change their drilling
amﬁ sampline techriques. Bssentially this would comsist of Q?E
using svivel barrels, {2} increasing &h@am gore size from AX a
BEX to NX, and {(3) using mud gxxcuzatiwn entively with aba nﬁ@nm@mﬁ
of sludge recovery. Although this will increase their costs
somevhat 1t should &mpr@ve %heir core recovery in low-grade ore
to the peint that sluge assayz will rnot be uceeded.

Y@ura very ©x ulyg

y’
KENYON £ICHARD
KR:S C
Attach: Courtright Memo
cc: DJPope - W/Atk.
CRPoliogk - W
EBMeen - 7 {3)
ACEall -

JHCourtright- * “&j
g‘v‘@w%y - [}
JEKinnison = 9



AMBERICANY SUBLTING AND REFINING COMPANY
TUCSOn - Arizona
July 7, 1960 ‘

FILE MEMORANDIUM

BANNER DRILL DATA

Qur studies of Banner drill information indicated that
many of their combined {core-sludge) assay values were errcnecus-
iy low. Certain adjustments have been made by us to correct
this condition; these revised values are incorpovated in the set
of Banner composite logs which we are now compiling. The upward
g@g}g&@@é@ﬁmva;ues apou.ts to as much as 20% in a2 single drill
“iptercept, but the overall effect is an increage ©0f DO more TRAD
.03% copper in the average grade of the ore in the Eisenhower
group. General informatios én Banver’s saopliag practice and on
our anzlysis of their results is given in the following:

'BanaarQs,DEilling_aa@ Samgliag’?xactic@

o . {1y ALl holes for which we have loge were drilled with
standard AX or EX size bavrrels.

(2) Siuvdges were collected in 3 compartment steel tanks
(15" desp, 21" wide, and 72" long) holding about 80 gallons. The
sludge sample was passed through 3-tier splitter (churn drill
type). This 1/8 product was filtered and dried, then passed twice
through o Jomes splitter. The assay sample thus represented 1/32
.of the original sludge. Sludge weights (dry wt. of 1/8 split)
were recorded for part of the drilling,* but recoveries were not

caleulated by them.

{3) According to MacRenzie, Eann@r“s geclegist, a second
sludge tank was normally used as a sump from which vater was pimpe
ed baeck dows the hols.

{4} Perceniage cOre recovVery was deternined by linear
pessurenent. (ores were logged, then split, one-balf golpg to
storage, the other boing crushed and split for aseay. The weight
of the crushed core sample was recorded im all but The earlier
holez, a8 in the case of the sludge samples.

(3} For each drill intercept Banner’s logd show a core
assay, a siudge assay, and an "accepled assay”. This latter value
was determined by combining ¢ore and sludge assays according €O
the Longyear formula in all cases where the core recovery was less
than 85%%%., Where cove recovery was 85%, or higher, the core
assay became the accepted assay.

ffé?é“ﬁéféiﬁé“ﬁéﬁ“’éTéﬁ“Eéf*méﬁes g2, 84, 89, 8L, 92, 23, 8%, 96,
104, 107, 108 and 110. _

saVery approximate. In mény cases, the cutoff point was either
higher, or lower, ranging beotween 80% and 90% recovery.
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'Bagney ﬁgigi Data =B July 7, 1860

Guz Anaiyﬁxc&l Procedures

_ As a Eizst stepg aEi available cors and sluﬁge weights
were obtained from Banmer. Specific gravities were assigned £o
ths varﬁaus rock types as inﬁﬁc&ted by Mission data. These,
and the seaple welights, were used te calculate sample recoveries.
it wns found that many of Banper's core roecoveriss (based on
lin@ar m@asuremenﬁ} we&e err@&eously high. B

To evaluate sample accuracyg sarpies haviang core assays of

.30% copper, OF mMOYe, {292 a&ﬁples represénting 6754° of drilling)
vers s@g&@g&teﬁ inte grouwps répresenting variocus core recovery
ranges -- 100%, B3 to 99%, 70 %o 84%, eéte., For oach group the
différence between the average of the core assseys apnd the average
of the sludge assays was reocorded as a percéntage. For example,
in Table I there are 59 EX sampﬁes having 100% cove recovery; the
agsays of sludges in the group average 14% leses than the cores.

In Table 11 the samples over 1 @% copper axe gf@w@ad se@&rately

}ﬁr@m those under 1.0% @@pp@ru'

‘ Table I reveals = bias in the sor@mdludg@ assay rela&i@nu
ships the’ 81u§ges being c&m&x&%enuly low in - all core TBCOVEry
ranges sbove 80%. Now, the core sample baviang 100% recovery is
the theorétically perfect sdmple. In any oné interval the cors
resp@n@iﬂg sludge sample might be high or Aow, but these differ-
ences should balaunce out in the average of =& nunber of samples o
if the sludge samples are aceurate. Thus, the AX and EX 100%
recovery groups indicate a sludge error of 12% to 14% on the low
side. The discrepancy is soméwhat greater, om the average, be~
twesn 98% and T0% recovery. Belew 70%, there is a shkarp break
in &he %rend the difference becoming negligibie under 50% recove
eryn Table IE shows that the siludge error occurs principally inm

the sﬁx@ngex c@ppﬁramnuraliga@a@n and that it is actually 24%, "
rather than 12% %o 14%. In the low-grade €mamug 1.9% Cu), core
and sludgé are in close corséspondence {(in all ranges of core -
regovery, including 100%). it is also awpaveaﬁ that the m%rong?y
mau@%&la@e@ rock cored mueh bw%%er thap &he &@wmggade rogk,

Eanaer sludge @@c@ve? ies were genemazgy poor, ranging
meinly betueen 50% and 80%. The errocecusly 1w sludge values
are pr@habzy due in part to loss of sul@hidea through cracks in
the walls of the drill hole; ‘That is, when sludge velogity is
reduced to & certain point by 2 leak in the hole wall, the sule
phides, being heavier, tend to settle anﬁ be drained off while
the gangue ‘continues o rise,

It is io be noted tha& the relationship between Banner
sluge and core values is just the reverseof that commonly encounter-
ed; that is, the sludge usuvally essays higher zhaﬁ the core. . In
nost ¢ases, however, the principal ore miperal is ehalecocite (Silm
ver. B&ll, Bagdad, Toguepald, eic.), a rela%ivezy soft mineral
vhich is suscepﬁxble to selective grinding in the core with com-
s&quent earichment of the sludge. Also, chalecocite, particularay
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the saa%y variety, mlnwies wiﬁh the slime im the sludge and is
not subject to claﬁsificaticm as in the case 0£ chalecopyrite
particles.

R@cireul&ﬁi@n of silimés may have been in part responsible
far Banner’s sludge error. As noted on one osceasion in the field,
slime=bearing water was being pumped down the hole from one end
of a tank while sludge Zrom the collar of the hole was being dige-
charged into the other end. Also, Banner's drill logs show nuped-
ous instapnces where the 31udg@ assay values "lag behind" the core
values. This ls evidence of incomplete cle&a&ag of the hole at
th@ ond @ﬁ a2 sliudge run. .

: As noted in the zwﬁegmingg the analysis iﬁ@acaﬁed that the
sludge erroy was confined largely to the atyamgey copper mineral-
ization., Thus, only 2 minor part of the assay resulte needed
revision. Ve employed a rather simple method wherein it was _
assuned that core samples Baving recoveries as low as 70% were
more reliable thanm the c@r?esp@nding sludgée samples. Accordingly,
in 711 results representing core recoveries of 70%, or higher, the
core assay was substituied for the conbined, or aacspted assay
used by Basner. This involved only those ganples between 70% and
85% recovery, as Banner bad axready appliad this meﬁheﬁ to those
in %h@ 35% to 100% rangs.

The@retically, the a@curacy of o c@@@ sample decreases as
%he rec@vary £21is below 1@@% The Longyeayw fornula takes this
i&%@ sceount; but it makes no allewamee for possible inacurracies
in the sluﬁg@ {all =ludgs samgles are assuped o be perfect)}. In
disseminated deposiis such as the Mission Qamﬁ Banner) where the
ore miuer&l& are not r@l&%&ﬁ@ly s0ft and ﬁri&bze, 28 compared to
the’ waﬁgu@, loss ©F core is n@% apt 1o bs acc@mpamied by selective
grﬁ&di&g 6f ore minerals; e@nsequeﬁtly, the gore samples may be
within sn acc@pﬁabl@ range of ascuracy even&hough the coxe rec@vezy
iz guite 19@.

@bv&ouslyg eur seleciﬁon of 70% r@ca@ery a8 the dividiﬁg
liu@ betwecn the use of core asaays alone and the use of combined
as3ays was sonewha ¢ arbitrzary, Ve do not reé&rd the roevised
resuﬁ@s as beipg 100% accurite, but comsider ¢them Lo approach
mor@ cloaely the true value. R _

J. H: COURTRIGHT
&t ach- Tables I and I



"' TABLE I : ‘..

EX HOLES
Core Rec. HNumber of Core Aasay Sludge Assay Difference iear@mskuég@)
Range = Samples % Cu % Cu . { - 3
L@G% 59 1.7 1.00 =14%
85% to 98%% 53 - 62 .63 =08%
70% to 84% 20 .82 - S8 =2%%
51%t6 69% & -85 Y p S =16%
Ghto. 80% 7 : 88 .94 - $06%
| AX HOLES ,
100% 40 -89 .78 =12%
83 to 98% 182 - TL .58 =17%
0% to 84% 127 .88 .65 =24%
51% to 89% 126 - 56 : B2 <07%
0%%@ : 5% : 358 ° 47 . . ° ‘}S? : @
TABLE II

PLUS 1.0% CU, AX & EX HOLES COMBINED

100% 25 2.16 1.8 =24%
85% to 99% 45 1.59 .98 -38%
70% to 84% 38 1.94 1.17 -40%
51% to 69% 22 1.68 1,21 | =287,

0% to 50% 32 1.43 .91 ~36%

MEINUS 1.0% CU. AX & EX HOLES COUBINED.

106% 4% + 56 - 36 Y
85% to 9%5% 143 B3 48 ~038%
70% to 84% 72 <43 » 44 +02%
51% ﬁ@ ﬁg% 122 052 cég “@%

0% to BO% 278 <47 .42 «11%
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_ ” This wiil aﬁknawlk*f% ra@ai@t @f your 1e%ter of Juna 8
with %ha aﬁt&ﬁh@& veport on oré reserves of the Banney property
1 rgr@g&ﬁe@ ﬁy ﬁr. W ﬂ, sahubel.

o %his‘i% 8 v%ry g@eﬁ aﬁmmaﬁy reﬁev% and w@ awa giaﬁ ﬂa
,ujhawe it. SRR

eas %hing %hat a%an&ﬁ ou&, af’e@uwam 1ﬁ tﬁﬂ ﬂigh strﬁpping
ratic in connéchbion with the BEanner ore which has been drilled so
far, I suspect thaet this same tendéncy will contlaue in the une-
drilled scastern portion of their Elsenhower group of elaims., As I
have meﬁkianga,by telephone, o really sppraise this metter a little
betber, I £ we néed aﬂé&ﬁianai deﬁail@ﬁ infermatieﬁa inaluﬁiﬁg ‘

1, In(ﬁﬁﬂaa mient “a” ﬁwu Behmbel has inc&aﬂeﬁ
the ealoulating methods of Bammer, bub 1% was nob @ntirely
clear to me whether he himﬁalf &a& used these game methods,
although further study of the report indicates that this 1s
not the case, in view of Np, Schubel's remarks on pages 1
and 2, Howsver, I would like to be assured sboub this, In
desoribing the methods used in the veport, I would like also
- %0 be sure that sufficient dilution sllowance has been made
where the polygons of ore Jjoln polygons of waste. A8 we
 have discussed in the past, there are several ways of doing
. this, and for Miseion we Pinally accepted a method of cale
aulatiﬁg a dilution based on geologiecal. inﬁerpyabatiens,
. whiah z %aiiev@ gave e a@a&r@#& %eaalt.

' 2‘ B wuuzﬁ;lixe tﬁ ba suwe ﬁhaﬁ‘ﬁr. Riﬁharé has checksed
the calaulaﬁiana aﬁffieianzly tu~en§¢r®e tham aa being

gyg’re@rraaﬁ. R




“Jure 15, 1960

- 3. It seems that the ove in the upper levels is of
much lower grade than that of the lower levels where cer-
tain high-grade plums occur. In order to estimete how we |
will come out on any deal with Bammer, which will no doubt b
~ 4invelve cash advancées, we need especlally to know the tonnage
- and grade of ore on ¢ach level, and even the distribution in

- different parts of each level. Thevefore, in addition to &
susmary of ore and waste by levels, we alse need the level
plans with grade of each polygon shown thereon., This will
- also bring out whal allowante has been made for dilutien,

N In the present stabe of negotiations, Bamner is

to ggree to mine only & limited tonnage of the highegrade

underground ore from the Pale Verde shaft, so on the level

plans we shall eventually wish to define carefully which
avea they will be allowsed to get this tonnage from.

. - Another reason that we need the level plans is to
determine how wuch of the minlng elaim area is included in
- the present ore reserve, and how much of 1t remains still to
bé drilled outside of the present ore reserve. You mentloned
 that we could get this from the composite plt plan mdp -
Attactment “A", but I find that this pit plan does not ineclude
the Banner ore but includes only the ore of the Asareo claims
with the pit slopes extended back Into the Banner ground,
' ¥, A I menbloned, we need Lo have Mr, Richard's opinion
“and recommendstion un,%ﬁ@ ore possibllities of the eastern
ares as soon as posslble, It 1s my understanding thab it is
expected that this will be sent during the present wéek so
Cthat I willlave 1% the first of next week.

' 5. We have no way of telling whether or not the Banher
Company really wieans business now, In the past they have
delayed and changed their minds continuvously. I got the im-
prassion at our last meeting thet we are approaching the time
when they really mean %o gev down bo business, FParticularly,
I yish to stear them toward the weést frvom thelr shalt away
from the area of the lknown open pit ore. I belleve they have
drilled some fairly good grade ove to the west, in addition
to what they had before starting thelr Palo Verde shaft. So
I think thet they are sgain more interested in leéasing the

- underground ore which may occur in the State No. 1 and Je-Jo
No. 3 mining claims, In connection with leasing these two
elainis, I would like your opinion on whether or not we should
1imit the upper elevation at which they will be allowed to
mine. If any other limitations on these two claims occur Lo
you, please let me know about them also.,
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You are o aﬁvime me>hﬁw 1@3@

to g@ﬁ the level maps and the rest of the above information in
 ghape to send on to me so that I will be in a gasitian to fix the
fsésne ef ma am making mim ivfw. @zﬁaﬁﬁ. '
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Brill Hole 100, which vwas nob meluﬁgti in
dem nize. The covo showed direct similarity %o

' i:yg;ea. “Casval conversebion with'F. D. MacKenuie
j }ﬁ? i.%% lﬁmﬁeé he%’éan “i,he Pz,m gri't anid *f:ha

| eoldgy nest the "mzmm ai’ m ‘mla may e m;emeem
in &migmm -t;ha relationships bebnem %%se m ore zome and the
._,Miﬁ:aifm &re mca. A 3@% @f‘ ﬁm nole is abached, sho prela
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: BANNER MINING COMPANY
) Tucson, Arizona
August 29, 1959
TO : General Manager o

. FROM : Mine Engineer

SUBJECT: Methods Used in Calculating Ore Reserves in the Eisenhower Group

------------------------------------------- LT " . " O G S - - S0 S - D - -

GENERAL: Diamornd and churn drill holes are being drilled on approximately 250 foot
centers. By the polygon method described below, each hole is given an area of
influence and the volume of ore is calculated from the thickness of ore cut by
the hole. The various factors applied in these calculations and the methods by
which they were obtained are as follows:

DILUTTION: All mineralized sections were expanded to a minimum thickness of 25'. If
the section would not exceed the 0.50% cutoff selected, it would be classified
as millable capping or waste, millable capping being between 0.36% copper and
0.50% copper. Millable capping and ore are then combined by tonnages to give
an average grade of about 0.82 to the orebody.

POLYGONS: The method of construction was to erect a perpendicular to each line drawn
between a hole and the other adjacent holes, at the midpoint of the line.
In connecting these perpendiculars, the polygon is formed. As the polygon is
not a perfect hexagon, a planimeter was used to measure the area.

TONNAGE FACTORS: The tonnage factors for each of the rock types carrying ore were
calculated from the core and sludges of 5 diamond drill holes and averaged. A
beam balance and a 500 cc graduate were used to compute specific gravity by
Archimede's Principle. Factors are: Graywacke, 12.15 Cu Ft/Ton; Tactite,
10.89 cu Ft/Ton; and Porphyry, 12.48 Cu Ft/Ton of ore in place.

GRADE: Drill sludges and core were weighted by Longyear tables for a combined assay
for each run. For core recoveries over 80% drill sludges were not considered.

The following formula was used in connection with the tables:

FcAc + FsAs
AW = ‘*‘155—‘“““, where Aw is the combined or weighted assay,

Ac and As are the assays of the core and sludge respectively; Fc and Fs
are the factors for core and sludge obtained from the tables knowing the
core recovery in % and the size of bit used.

Each ore zone was averaged separately by weighting the footages of the runs.

Tonnages were computed for each ore zone and the final grade obtained by
weighting with tonnages.

/8/ Norman Harvey
Mine Engr

NH:d4
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SUMMARY AND INTRODUCTION

This paper, which describes mining methods and practices at the Mineral Hill
copper mine, is one of a series being prepared by the Division of Minerals of the
Bureau of Mines on mining methods, practices, and costs in various mining districts
of the United States.

The Mineral Hill mine is situated on the northeastern piedmont of the Sierrita
Mountains at an altitude of 3,650 feet in sec. 35, T, 16 S., R, 12 E,, and sec. 2,
T. 17 S., R. 12 E., Pima mining district, Pima GCounty, Ariz. (fig. 1). The claims
(figs. 2 and 3) are in a gently rolling area with only scant desert vegetation. The
average annual precipitation is about 11 inches., The nearest surface water is the
Santa Cruz River, an intermittent stream 8 miles east of the mine, The property is
owned by the Banner Mining Go., a Nevada corporation.

This report presents a brief history of the mine, describes the geology of the
area and the ore deposits, outlines methods of prospecting and exploration, and gives
methods of sampling and the estimation of ore reserves and values. Development and
stoping methods are explained, and methods of underground transportation, ventila-
tion, mine drainage, and safety measures are described. The concluding section of
the paper is a section on milling.

The Mineral Hill mine is an old mine that was reopened in 1951 after having been
closed for 30 years.
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permission to publish this paper and for their valuable assistance. Special acknowl=-
edgment is due Boyd W. Venable, mine superintendent, and Wallace Boyd, mine geologist.
The assistance of mining engineers of the Bureau of Mines Southwest Experiment Sta-
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HISTORY3 4/

The lode-mining claims at the Mineral Hill property originally were located
about 1882, The Emperor Copper Mining Co. developed the copper deposits from 1882
until 1884, when the decline in the copper market forced it to close. It 1s reported
that the Mineral Hill Mining Co. was formed in 1889 and took over the property. In

3/ Wilson, Eldred D., Arizona Zinc and Lead Deposits, Part I: Arizona Bureau of
Mines Bull., 156, 1950, pp. 39-50.
4/ Weed, Walter Harvey, The Mines Handbook: The Mines Handbook Co., Tuckahoe, N. Y.,
vol. 13, 1918, p. 548; vol,., 14, 1920, p. 292; vol. 16, 1925, pp. 107, 385.
Neale, Wo G., The Mines Handbook: The Mines Handbook Co., Inc., New York, N. Y.,
vol. 17, 1926, p. 319,
Rand, L. H., and Sturgis, E. B., The Mines Handbook: Mines Information Bureau,
Inc., Suffern, N. Y., vol. 18, 1931, p. 375.
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1894 this company consolidated with the Copper King Co., which operated the mine
until 1897. 1In 1897 the consolidated company was reorganized as the Azurite Copper
& Gold Mining Co.

In 1898 the Azurite Copper & Gold Mining Co. constructed a small furnace at the
Mineral Hill mine and produced copper for about a year. The mine then remained idle
until 1904, when the company was taken over by the Mineral Hill Consolidated Copper
Co., which operated it until 1907. It then was closed because of the financial
panic of that year. The mine was operated again in 1912 by this same company but
was closed again in September 1913, 1In 1916 the old smelter was enlarged, and pro-
duction was resumed for a few years until the mine finally was closed in 1921, It
remained shut down until 1951.

About 1914 the Barnsdall Corp. of New York City acquired control of the Mineral
Hill Consolidated Copper Co. The last production evidently was done under the di=-
rection of this company. In 1929 the charter of the Mineral Hill Co. expired, and
the total assets were taken over by the Barnsdall Corp.

Early production records for the Mineral Hill property are scarce. Copper ore
was produced from the mine by the Mineral Hill Consolidated Copper Co. Ore also
was produced from the nearby Plumed Knight mine by the Pioneer Mining & Smelting
Co. This mine was sold about 1917 to Barnsdall and later acquired by the Mineral
Hill Consolidated Copper Co., which he evidently controlled at that time,

It is reported that 9,000 tons of high-grade copper ore was produced before
1889. From 1889 to 1894, 4,000 tons, averaging 12,5 percent copper, is sald to
have been shipped to El Paso; from 1895 to 1897, about 2,500 tons was shipped,
reportedly ranging from 10.7 to 20.0 percent copper. From 1898 to 1899, 9,600
tons of ore is sald to have been smelted in the small furnace of the Azurite
Copper & Gold Mining Co. This ore is supposed to have produced 800,000 pounds of
copper matte, ranging from 65 to 70 percent copper.

No production records are available from 1899 to 1915. It is said that from
1915 to 1917, about 46,000 tons of ore was mined, which averaged 3.8 percent copper
and 0.77 ounce of silver a ton. ¥From 1917 to 1921 the lower levels of the mine were
developed, but evidently little or no ore was produced.

The Mineral Hill mine remained closed from 1921 until 1951, when the Banner
Mining Co. obtained an option on the property and reopened it with Government ex-
ploration assistance under the Defense Production Act of 1950, From August 1951
to December 1952 this company pumped out the mine, rehabilitated most of the old
underground workings, and thoroughly sampled them, With indication of enough ore,
the company started to construct a 400-ton flotation plant in 1953 with the assist-
ance of the Defense Materials Procurement Agency. It was completed and placed in
operation in June 1954, The Mineral Hill mine began production early in 1953, the
ore was stockpiled on the surface until the mill could be completed.

Meanwhile, the Banner Mining Co., had located another ore body by geophysical
means some 3,000 feet east of the Mineral Hill incline and had explored it by sur-
face diamond~drill holes, 1In 1953 a vertical shaft, the Daisy, was sunk in this
ore body. A considerable amount of oxidized copper ore was shipped to Intermational
Smelting & Refining Co. Inspiration smelter. Sulfide ore from this shaft later was
treated in the company flotation plant. The concentrates are shipped to the
American Smelting & Refining Co. El Paso, Tex., smelter.



GEOLOGY

5 o
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General Geology=

The Pima mining district is on the eastern margin of the Sierrita Mountains 18
to 30 road miles south-southwest of Tucson. It includes the subdistricts of Mineral
Hill and Twin Buttes. A plain, ranging ir altitude from 4,500 feet on the west to . '
about 3,000 feet on the east, slopes gently eastward toward the Santa Cruz River
{(fig. 3)., However, this plain is surmounted by Mimeral Hill, Helmet Pesk, and Twin
Buttes, which rise prominently above the piedmont. Drainage is eastward to the
Santa Cruz River.

In general, the Sierrita Mountains are composed of a granitic core with meta-
morphosed sedimentary rocks on the west slope and much less altered sediments on the
east {fig. 4). Coarse-grained intrusive igneous rocks, ranging from granite and
quartz monzonite to granodiorite, underlie much of the eastern piedmont. Scme in-
trusive dikes cut the sediments and probably are related to the granitic intrusionm,

The regional structure has been complicated by folding, overturning, low=- .
angle thrust faulting, and steeply dipping faulting; however, much of the complicated

structure has not been worked out,

Cre Deposits

Sedimentary rocks, ranging from Cambrian to Cretaceous in age and consisting
principally of limestones, shales, and quartzites, outcrop in the wvicinity of the
Mineral Hill mine (fig, 5). Farther eastward these rocks are covered by surface
material, which is some 150 feet deep at the eastern property line, These sediments Ik
have been intruded by granite, which underlies much of the area, and cut by several

porphyry dikes.

A large east-west preore thrust fault, the Mineral Hill fault, transverses the
claims for almost 5,500 feet. At places this fault strikes alwmost northwest, but
its general trend is east-west. It dips about 35° southward. Ore mineralization
occurs along this large fault, usually at intersections with cross faults, or at
or near intrusive contacts with limestone or quartzite.

Copper-ore deposits at the Mineral Hill mine are of the contact metamorphic
type; the deposits msually occur sporadically alomg shear zomes in the limestone
and alsc disseminated through the contact silicates. Chalcopyrite is the principal
ore mineral, although small amounts of chalcocite and bornite also occur. Some
magnetite, pyrite, and small amounts of sphalerite, molybdenite, and scheelite are
found., The gangue consists of limestone, quartz, pyrite, hematite, calcite, and
contact silicates,

Two ore bodies are being mined at the Banner property, the Mineral Hill and
the Daisy (some 3,000 feet east of the former),.

At the Mineral Hill deposit some of the ore om and above the 300-~foot level
is very fractured and chloritic, and the ground is heavy. Below the 300- and above
the 500~foot level the ground is better in some sectioms, but stope walls still re-
quire support. On the 600-foot level some of the ground is fairly strong, and some

5/ Work cited in footnote 3.



-

mine

‘,/Mineral Hill |\ NDIAN

@
SAN XAVIER

"RESERVATION

S5
SCALE-MILES

Tucson N

1S,
K\
g

Y

- e e e e e e

~ - =« - -FOREST - .

Qv - Quaternary volcanics

TKv- Tertiary volcanics

Kgr - Cretaceous intrusives

Kc - Lower Cretaceous
limestones, etc.

CDr- Devonian limestones

gr - Precambrian granite

Figure 4. - Regional geology.



n\/\\\.n__-_....-u-.-.....h.hd..n..n.d.a..e..a..n..&‘
I\ it i i s oy e e e e e e o o e e Granite
AT v L EEE R I R
el i T S SRpppet B L e T T T T S TP IRV IR W)
_—‘y‘“;-"“\‘-h—---«-g. 4..4.....4.-!--——---;.*...‘_:_‘.\
R . PR - - be -
— N e ATt L D T Contact zone
RN R e 3} 2 § M,_l_—l--l——--q,-l_-l—:u
PR Ot iy ng,,q/-p_ —— e e
et —— e aa
i e = -
5t T Ly, 7o e —am e 3T Quartzite (Permian)
- '-,'l.'/f.... e o ey
\ S e My
N / "% = g
AN % Bt Limestone (Permiam)
w % Xy —
I’ "
5 ] } | Xy
N ) Mineral Hilt ") Quartzite (Parmian)
| r_ - ir; Inclined &haft
i
A\ Sl e .
* -""”‘;{V(»L\“ Limestona (Pannsylvanian)
N |
I .
| 5 LS INe. 2 shaft
i Pl U H Limestone (Miscissippian)
! -
" i AN A
P g S N
g ¥ \H\\ | 1- J L L Limestone (Cambrian)
' . sLAS= ey 4 *
N %, (Ul
Al A k ' =
K ) PN - ) -
“ i "'””’/5,’,”’{/4'?44- Sy e J‘_N Ll / ~ — o Quartzita (Cambrian)
%""In\\\%’ﬁ“ (RN A hadt ™ i LT ¢ - o]
g v/ . ~Ll r -f‘;;l,
N e ;
s ~
‘”J“ | [ ’ ~ ~ o Mineralized area
Alluvium -
2 % | Faults
;
7y
S 2,
e <
\'_Tl 1,
0 100 200 300
-FEET-

Figure 5. - Surfece geology at Mineral Hill. (Courtesy, Banner Mining Co.)

N




stopes stand open with only chain pillars on 35-foot centers and roof bolts on a 5-
foot pattern on the hanging wall to hold the back., The ground in chloritic areas
on all levels is soft, weak, and heavy; in clay-garmet areas the ground is medium
in strength but still requires sand £ill to support the stope walls; in garnetite
areas on part of the 600-foot level the ground is strong, and stopes may stand open
after ore has been extracted.

Many ore shoots dip about 35° and are very erratic, both in dip and strike.
Many shoots do not continue from one level to the next but pinch out, usually
against a fault (see fig, 6 and 7).

The Daisy ore body was developed first by diamond~drill holes from the surface,
then by a 450-foot vertical shaft, Bedrock was covered by 25 feet of overburden,
mostly sand, gravel, and caliche. Ore came within 25 feet of the surface. It was
localized along a northeast to east striking fault, which probably is a segment of
the main Mineral Hill fault. Ore cccurs in sedimentary rocks in a zone near the
contact between Permian limestone and quartzite; the best ore is in the limestone.

PROSPECTING AND EXPLORATION

The Mineral Hill mine originally was located in the 1880's and by 1921 had been
developed by several shafts and several hundred feet of underground workings. It
would seem that all prospecting and exploratory work before 1951 was done by actual
shaft sinking, drifting, and crosscutting.

The mine was reopened in 1951 and 1952 by the Banner Mining Co. after it had
been idle since 1921. The water was pumped out, and all principal underground work=-
ings were rehabilitated. Since that date considerable exploratory work has been
done by drifting, crosscutting, and diamond drilling, chiefly on the 600-foot level
(fig. 8).

The area east of the Mineral Hill mine also was explored by diamond-drill holes
before and after a geophysical survey had indicated possible ore in that area. Ore
was discovered by this drilling under 25 feet of surface alluvium, about 3,000 feet
east of the Mineral Hill mine. This ore body then was developed by the Daisy shaft.

SAMPLING AND ESTIMATION OF ORE

When the Mineral Hill mine was reopened and rehabilitated in 1951-52, all
underground mineralized areas on the several mine levels were carefully cleaned and
sampled. The assays of these samples then were plotted on large=-scale level maps.
From these sampled areas a number of ore bodies were outlined and plans made to
mine them.

After production from the Mineral Hill mine began, only mine cars and develop-
ment workings were sampled. Samples from mine cars, as ore is pulled from stope
chutes, are taken for stope control. No actual samples are taken in the stopes, as
all ore areas merely are checked "by eye." Channel or chip samples are seldom taken.
Drift or crosscut faces may be channel-sampled, although much reliance is placed on
car samples from those workings.

In estimating ore: (1) Plans and sections are drawn on each ore body on each
level; (2) the area of ore on each level is measured; and (3) the cubic feet and
tonnage in the block between levels are calculated, using 10,5 cubic feet per ton
of ore, Many ore bodies pinch out between levels, but company engineers and
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geologists have found that enough new ore usually is discovered to make their calcu-
lations nearly correct.

DEVELOPMENT

Two separate ore bodies have been developed at the Banner Mining Co. property =
the Mineral Hill and the Dailsy deposits. The former was explored and developed be-
fore 1921 by at least 1 inclined and 4 vertical shafts, with many hundred feet of
drifts and crosscuts; the latter was developed only recently by a 450-~foot vertical
shaft and some 2,500 feet of underground workings (see fig. 2).

Shafts

Shafts 1, 3, and 4 were sunk on 3 different mineralized outcrops at Mineral
Hill for exploration purposes. Shaft 2 and the 54° inclined shaft were sunk to
develop the main ore body. The former is a 2~-compartment vertical shaft from the
surface to the 500-foot level, a distance of 468 feet. The latter is a 2~-compart=
ment 54° inclined shaft from the surface to about the 800-foot level. Four levels
have been developed from the inclined shaft - the 300, 500, 600, and 700, Only 2
of these levels, the 300 and 500, join No. 2 shaft. The 300-foot level is 348 feet
vertically below the inclined shaft collar and 316 feet below the No. 2 shaft collar;
the 500-foot level is 152 feet vertically below the 300; the 600~foot level is 100
feet vertically below the 500; and the 700 is about 90 feet vertically below the 600.

Both No. 2 and the inclined shaft have two compartments, the second compartment
in each contains manway and pipes. The main compartment in the inclined shaft con-
tains a 2-1/2-ton self-dumping skip running on 20~pound rails; the main compartment
of No. 2 shaft contains a small cage used for men and supplies and sometimes for
caging cars of muck to the surface. Both shafts were sunk before 1921 (the inclined
shaft was sunk an additional 100 feet in 1955) and only recently were rehabilitated
by the Banner Mining Co, Neither is completely timbered, the rock section in No. 2
being too small in places to hold anything except stulls for cage guides and for
ladder and pipe supports. The inclined shaft is completely timbered only where the
ground is heavy, otherwise track, ladder, and pipe are supported by stulls or sills
across the incline bottom, or footwall,

The vertical Daisy shaft was sunk by the Banner Mining Co. after the ore de-
posit had been explored by surface diamond-drill holes.

Drifts and Crosscuts

All drifts and crosscuts are at least 5 by 7 feet in the clear. Haulageways
usually are 7 by 8 feet. Timber is used only where necessary. Roof bolts are
used where the ground is not too heavy but where some support is needed.

In developing the No. 1 ore body on the 600~foot level (fig. 6) a 12- by 12-
foot haulageway was driven along the hanging wall of the ore shoot. Roof bolts,
1 inch in diameter and 6.5 feet long, were used to hold the back. They were spaced
on the corners of a 5-foot square pattern, with 3~ by 12~ by 36-inch headboards and
8- by 8~ by 3/8-inch washers. The bolts were of the slot-and-wedge type and were
tightened by an impact wrench on the l-inch nut. Roof bolts also are used in the
smaller drifts and crosscuts where some support 1s necessary but where timber sets
are not needed.
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All drilling in drifts and crosscuts is done with medium-weight jackhammers on
3- and 4-foot feed legs. 1In both the Mineral Hill and Dalsy mines, 7/8 inch, hexag-
onal, alloy-steel drill rods are standard and are used with 1 3/8-inch, detachable,
tungsten carbide, 4-point star bits, Some drill steel has 1 9/16~inch tungsten
carbide chisel bits formed directly om the end of the rod. y

Drill rounds vary with the kind of ground encountered. Usually a burn cut is .
used, although a bottom or side wedge cut may be used in difficult rock. Forty-
percent ammonia gelatin is used with 9-foot fuse and No. 6 blasting caps in dry
headings. Where much water is encountered, regular-delay electric caps are used.
Usually a 5-foot round is pulled in 7~ by 8-foot drifts and crosscuts, All mucking ¢
is done by mechanical shoveling machines.

Raises

Raises at the Mineral Hill mine usually are driven at a wery flat angle, so
are stulled only. Manways and chutes through stope £ill are cribbed, the inside
of each being &4 by 4 feet in the clear on the inside.

MINING {STOPING) .

At least four different methods of stoping are used by the Banner Mining Co.
At the Mineral Hill mine both ore and country rock vary from soft and fractured to
very hard and dense. On and zbove the 300~foot level much of the area is soft and
badly brecciated and contains considerable soft pouge and chlorite. Between the
300- and 500-foot levels the ore and country rock are more firm ocutside of chlorite
areas., On and above the 600~foot level much of the ore is hard garnetite=-
chalcopyrite.

In chlorite ore a system of slot mining is used; the clay-garnet ore is mined
in long, narrow, cut-and-fill stopes; and on and above the 600-foot level in the
No. 1 ore body a modified system of shrinkage stoping was used.

At the Daisy mine the ore is fairly hard, so it is mined chiefly by cut-and=-
fill stopes.

During December 1955, 12,800 tons of sulfide ore and 1,600 tons of oxide ore
were mined, A4bout two-thirds of this tonmage came from the Mineral Hill mipe, the
remainder from the Dalsy., The average daily production is about 550 tons of sul~
fide-oxide ore,

Slot Mining Method

Much of the ore that remains above the 300-foot level is fractured and broken,
with much chleorite and gouge. To mine this ore with least danger to miners, a slot
system of mining was devised (see figs. 9 and 10).

First a 7- by 8~foot haulage drift was driven near the footwall side of the
ore body. Next, square-set slots, 2 sets wide, were driven om 30-foot centers from
the footwall for 35 feet, or to the hanging wall 1f the ore was not over 7 sets wide
(it was seldom over 35 feet)., The pillar between the two slots then was drilled and
blasted out and the broken muck removed with a scraper attached to a double-drum
slusher hoist. The slots were raised ancther set, a chute and manway were built imto
the first set off the haulage drift, then the haulageway was carefully lagged, and
the two sill slots and the pillar were filled with sand prepared from will tailings.
Mo floor was used on this type of fill,
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The slots now were advanced 1 set upward; then the pillar was drilled and
blasted (see fig. 9) in successive vertical slices, the pillar face being kept about
normal to the slots. The broken ore in the pillar was scraped to one of the slots,
then moved to the chute by a second scraper, operating within the square sets, This
cycle was repeated until the top of the ore body had been reached. Only alternate
pillars were mined and filled as the slots were raised; the other pillars were re-
covered after the slots had been completed, '

The chute and manway were carried up on an incline so the bottom usually rested
on the square-set caps, as shown on figure 10, Figure 9 shows a plan of this type
of stope, and figure 10 shows a cross section through one of the stopes.

Medium=size jackhammers with feedlegs were used for drilling, the same as in
drifts and crosscuts. Hexagonal alloy-steel drill rods (7/8~inch) were used with
detachable, 1-3/8-inch, tungsten carbide, 4~point star bits. Forty-percent ammonia
gelatin was used with No. 6 caps and fuse for blasting. About 0.15 pound of powder
was used per ton of ore broken. Production was 10 tons per man-shift, including
mining, stope filling, and repairs.

All broken muck is scraped to the chute with scrapers pulled by double-drum
holsts. When the distance for the muck to be moved is less than 40 feet, a 5-hp.
double=drum air hoist with a 30~inch scraper is used. When this distance is over
40 feet, a 15~hp. double=drum electric hoist is used with a 36=-inch scraper.

Cut-and~-Fill Mining Method

Between the Mineral Hill 500- and 300~foot levels the ore and country rock
stand better than in the area above the 300; but the wall rock still needs some
support, as does the ore. 1In this area horizontal cut-and-fill stopes are used
with roof bolts to temporarily hold up bad ground, and sands prepared from mill
tailings to f£ill the stopes as the ore 1s being extracted.

On the 500~foot level a 7- by 8-foot, timbered haulage drift was driven length-
wise through the ore body; then raises were driven up on the approximate dip of the
ore body to the 300-foot level, A 20-foot pillar was left above the haulage drift,
then a stope was sllled out from the raise, 20 feet wide, 8 feet high, and approxi~-
mately 100 feet long across the ore body. A 15-hp., double-drum electric hoist with
a 36-inch scraper was used to scrape the broken muck to the raise, Medium-weight
jackhammers on feed legs were used to drill horizontal holes, first from the raise
to start the stope and thereafter from the stope face. Drill steel and bits were
similar to those used in drifting.

At first conventional detonators were used in the stope blast holes, but con-
siderable trouble was encountered as the ore broke with many large boulders. These
large pieces of ore caused trouble in slushing in the stope, in the chute pockets
above the haulage level, and also at the grizzly over the shaft pocket. Millisecond
electric blasting caps were tried and solved this problem. Much finer fragmentation
resulted from the use of these millisecond caps, thus speeding loading at all points.
Powder consumption in these stopes is about 0,65 pound per ton of ore broken.
Ammonia gelatin, 40 percent strength, is used.

After the stope was silled out about 20 feet above the level, another 8~ or 10-
foot cut was taken, starting from the raise. The chute and manway then were raised
to within 3 feet of the stope back (see figs, 1l and 12), and the stope was filled
with sand from mill tails to this level., Chute and manway were cribbed, the chute
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being & by & feet on the inside, and lined with 2~ by 12-inch boards. The chute-
manway usually was inclined at about 55° with the manway above the chute. Produc-
tion was 14 tons per mane-shift, including mining, filling, and repairs.

Horizontal cut-and-fill stopes also are used at the Daisy shaft, although the
hanging wall usually is very weak., Ordinary waste rock and alluvium are used for
stope fill instead of sand from mill tails, as at the Mineral Hill mine. 4 floor
of 2= by 12- or 3= by 12-inch boards, 5 feet in length, is laid on the waste £fill,
Production here was only 7 tons per man-shift.

Shrinkage Stopes

The No., 1 ore body on the 600-foot level of the Mineral Hill mine was mined by
shrinkage-stoping methods, as the ore was a hard mixture of chalcopyrite and garmet-
ite, The ore body was sbout 300 feet long and 80 feet wide and dipped at about 30°,
It was developed by a 12= by 12=~foot, double-track haulage drift along the hanging
wall (see figs. 13 and 14), with raises near the ends of the ore body and sublevel
drifts connecting these raises about halfway between the 600~ and 500-foot levels.
The main 12- by 12-foot haulage drift was rocke~bolted and did not require timber.

At 30-foot intervals along the drift, as shown on figure 13, 8« by 8-foot stope
openings were driven into the ore about & feet above the track level. These open-
ings were widened to 25 feet and continued to the footwall of the ore. Broken muck
was scraped from the stope with a 42Z-inch scraper pulled by a 3-drum, 25-hp. elec-
tric slusher hoist. This hoist was set up on the outer track in the 12- by 12-foot
haulage drift and fastened temporarily to the drift wall by rock bolts. A portable,
steel chute plate then was placed from the stope opening out over the inmer track,
so that muck could be scraped directly from the stope opening into l-tom cars on
this inner track.

After the stope had been silled out to a height of 8 feet, a second slice,
about 6 feet thick, was taken from the stope back, Enough broken muck was left in
the stope for miners to work upon., Jackhammers on feed legs were used for drillimg;
8=-foot horizontal holes were drilled after the cut had been started., As shown in
figure 14, about & such 6~foot slices were taken from the stope back. Only enough
broken ore was scraped out to allew working space above the muck pile. A 45° cut
then was started a short distance from the stope opening and drivem up to the hang-
ing wall. This cut was enlarged the full width of the stope; then successive cuts
were taken, as shown in figure 14, until the hanging wall had been reached. The
hanging wall then was roof-bolted for safety., Only enough broken ore was pulled
from the stope to allow space for miners to work. Access was either from an adjoin-
ing stope or from the inclined raise at the end of the ore body.

After this hanging=wall ore had been mined, slices again were taken from the
back of the footwall sectiom until the ore body had been mined out, The excess muck
in this section was scraped down to the haulage-level cpening, but difficulty was
experienced with the heist cable when broken ore was scraped from near the footwall,
Because of this, some footwall ore was left in the stope and will be recovered later,
Openings were broken through the pillars that separated the stopes for access and
ventilation,

Forty=-percent ammonia gelatim was used for blasting im these stopes with milli-
second electric blasting caps. About 0.75 pound of powder was used per ton of ore
broken.
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Stope Fill

Horizontal cut-and-fill stopes at the Daisy mine are filled with waste from
development openings and with alluvium. In the Mineral Hill mine stopes are filled
with sand from mill tails,

On the surface at the Mineral Hill mine, mill tails to be used for stope fill
are pumped to a l4~ by l6-foot tank near the collar of the inclined shaft. The
tails first go to a 10~inch, single~stage cyclone mounted on top of the tamk and
are pumped into this cyclone with a 3-inch sand pump at 30 pounds per square inch.
The slime part of these mill tails, containing about 97 percent minus-325-mesh, is
taken off in the cyclone and returned to the tailing thickener for transfer to the
tailing pond. The sand part, or underflow of the cyclone, containing about 50 per-
cent of the total tailing to the cyclone, falls into the 14~ by 1l6~foot tank, which
is equipped with a heavy-duty, propeller-type agitator. Sands are kept in agitation
before a pour into the mine at about 78 percent solids.

A 2-inch, victaulic pipeline leads from the agitator tank down the inclined
shaft to the several mine levels. Only one valve is in this line; this is a rubber
pinch valve at the tank to control the sand flow. All pipe bends are of the sweep
type to keep pipe friction at a minimum and lessen pipe wear. An independent tele-
phone line leads from each level to the agitator tank, Underground portable, Army
field-type telephones with long extension cords are used, so that they can be taken
into stopes.

When a stope is ready to be filled (either one of the square-set slot stopes
or a cut-and-fill stope), the 2~inch victaulic pipeline, which already has been
run up a manway to the stope, is extended into the stope. The cribbed chute~and=-
manway, which has been raised to the proper level for the fill, is sealed thoroughly
all around with burlap. Quick-setting cement is used for sealing difficult joints.
The man in the stope then telephones the man at the agitator tank, and the fill is
started, Water drains from the sand fill quite rapidly, so a man may walk out on
the f£ill within an hour after it has been poured. Within 8 hours the miners can
begin work again as the fill has solidified by that time,

Separate water and compressed-ailr connections have been installed in the
sandline at the surface, so that more water may be added to the sand if needed and
the line may be washed out; compressed air may be used to clear out obstructions
in the line.

TRANSPORTATION

At the Mineral Hill mine ore is hoisted in a 2~1/2-ton skip in the inclined
shaft. Men and supplies are hoisted and lowered in No. 2 vertical shaft, and
occasionally some waste rock is caged to the surface there.

The inclined shaft is equipped with a 250-hp, single~drum hoist and a 2-1/2~
ton self-dumping skip, which can hoist 50 tons per hour from the 500~ and 600-foot
levels, A 100~ton ore bin and a 75~ton waste bin are installed on the surface at
the inclined shaft headframe, Material from these bins is loaded into 18-ton dump
trucks and hauled either to the mill or to the waste dump.

No. 2 shaft is equipped with a 75~hp., gear~driven, double-drum hoist and a
l-car-capacity cage. A 45~foot wooden headframe has been constructed over this
shaft.



Underground, all transportation on the levels is by trains rumning on 18-inch-
gage tracks, with 20-pound rails. One=-ton, 20=~cubic foot, side-dump cars, pulied .'
by 1-1/2-ton storage-battery locomotives haul the muck to the inclimed-shaft loading
pockets, which are belew the 300-, 500« and 600-foot levels; one is now being con=- '
structed below the 700-~foot level. Each such pocket contains a measuring pocket

for loading the skip, Battery=charging stations are on each level near the No, 2
shaft. a1

A telephone on each level at Wo. 2 shaft conmnects directly with the hoistman,
Electric signals also are used to signal the hoistman from each level.

VENTILATION

Forced ventilation is provided in the Mineral Hill mine by a 36-inch fan driwven
by a 30-hp. electric motor on the 500-foot level near the No. 2 shaft. This fan has
a capacity of 25,000 cublc feet per minute. Air is drawn down No. 2 shaft and blown
out through the 500-foot level and down to the 600-foot level through ralses, then
back to the surface up the inclined shaft., Dead-end workings and some stopes are
ventilated by small blowers with vent tubing, .

MINE DRAINAGE

All water in the Mineral Hill mine drains to a sump below the 600-foot lewvel,
then is pumped to the surface by either of 2 routes, Ome pump is installed so that
water may be pumped directly to the surface. An alternate method is to pump from
the sump below the 600~foot level to one at the 300-foot level, then from there to
the surface, Average water pumped is about 140 galloms per minute although water
pockets often are encountered by development workings, especially on the 600-foot
level, which increase this amount to approximately 400 galloms per minute.

SAFETY MEASURES

At the Mineral Hill and Daisy mines a first-aid box is provided on each Level
and a stretcher at the collar of all shafts. The Banner Mining Co., owns an up=-to~-
date ambulance, which is staticmed at the company office a short distance from the
Mineral Hill mine and about 1 mile from the Daisy shaft, This ambulance contains
complete first-aid equipment, stretchers, ete,

All key personnel has taken firsteaid training and is qualified to give aid
to the Injured.

MILLING

As has been previously menticned, a 400-ton flotatiom plant was constructed
during 1953-54 at the Mineral Hill mine with the assistance of the Defense Minerals
Procurement Agency. Recently the daily capacity of this mill has been increased to
500 tons by the addition of a middling regrind umit.

Ore is trucked from the Mineral Hill and Daisy mines to a 50-ton truck scale
onn the hillside above the mill. The ore is weighed and dumped into three 180-ton
coarse-ore bims through grizzlies spaced 11 inches apart. From these bins, the
ore is fed by three 36-inch apron feeders to a 30-inch conveyor belt feeding a 2-
inch vibrating grizzly. The plus-2-inch material goes to a 30- by 18-inch jaw
crusher, The minus-2~inch joins the crushed gre on a belt passing under both the
vibrating grizzly and the crusher and is carried to a 4~ by 8-foot, double-deck
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vibrating screen. The top deck carries a 3/4~-inch scalping screen and the lower
deck a 3/8~inch finishing screen. After passing an automatic sampler, the minus~
3/8-inch material goes to the three 500~ton ore bins by means of a bucket elevator
followed by a shuttle belt conveyor. The plus-3/8-inch material 1s returned to a
4-foot cone crusher discharging onto the belt passing under the vibrating grizzly

and the jaw crusher,

Each fine~ore bin is equipped with a volumetric feeder, so that ore can be fed
from any bin or combination of bins. The feeders discharge onto a collector belt,
which in turn discharges onto the ball-mill feed belt, This belt passes over a
weightometer and discharges into an 8 by 6 ball mill, A 5-foot classifier is used
to close the mill circuit,

The classifier overflow is pumped to the flotation section, which consists of
sixteen 44~ by 44-inch flotation machines divided into the following subdivisions:
Cleaners, 2 cells; first roughers, 4 cells; second roughers, 3 cells; and scaven-
gers, 7 cells. The concentrate from the first roughers goes to the cleaners. The
concentrate from the second roughers goes to the head of the first roughers., The
concentrate from the last seven cells (the scavengers) goes to the regrind, as does

the cleaner tailing.

The regrind unit is a 42~inch by 7-foot ball mill operating in closed circuit
with a 6-inch Dorrclone., The reground middling is returned to the head of the

first roughers.

Final concentrates go to a 30~foot thickener from which they are pumped to a
6-foot~diameter, 4~-disk filter. The filter concentrate discharges into a storage

bin.
The final tailing goes to a 60-foot thickener, then to the tailing pond.
Water from both thickeners is returned to the mill steady-~head tank,

Automatic samples are taken of the classifier overflow, tailings, and final
concentrate,

About 95 percent of the copper 1s recovered in a concentrate assaying 25.50
percent copper.

INT.«BU.OF MINES,PGH. .PA. 83086
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Apﬁil 1, 1953 on the %p;wf Gueen mine, in the Twin Buttes area,
: hﬁl& ﬁy the Banner Minin WW%* .

The wﬁeni: ﬁm@wwy in thé Q en mme by &rillmg h&a
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‘Mr. T;A-Sneddencb el ST TWIN BUTTES DISTRICT
o : B '_. e N Copper Queen Mine

. On March 29th Mr Kblth Papke and I made a trlp to the
Tw1n Buttes area to examine a new. showing of copper ‘ore recently
?opened up by the Banner Company in the Queen mine, previously
reported by Reed Welch on FeBruary 27, 1953. Mr. Alan Bowman,
) Manager, spent the day w1th us on surface and underground

o 7& The Queen is one of flve llmestone replacement dep051ts
;(the other four: Copper Glance, Minnie, Copper King and Copper
“Bulllon) Whlch occur along an edst-westerly: trendlng granite
~contact over a “distancé of 9000 feet. The mines have been
. 'plotted on the attached property map compiled by L. K.Wilson.
'vReported total productlon"

300y OOO tons at 6 O% Cu
':hlPrinclpal producers 1n the past" o

Tons

_\.‘ e 1
rO ;

Copper Glance. . 118,000
Copper Queen ;..;; 75,0004 7.0
_Minnie 1,..«.k 62, 000 ‘ﬁ.?

Max1mum vertlcal depth of worklngs'-- 700 feet

o 7 THe: Banner Company recently opened Up the Glance vertical ‘
”»‘shaft and the 500 level extending some 1800 feet to the Queen shaft,
fQueen terminated on the west: agalnst a ‘steep, north-strlklng fault.

“Four holes were drllled southwesterly to prosEect for a possible
dlsplaced segment of the ore; two ‘holés’ cut O-foot ‘dntercepts of
5.0% copper, ‘according to ‘Mr. Bowman. To date they have driven

"~ a distance of 22 feet westerly beyond the fault apparently along
“‘the hanging wall of “the dre, which is a more or less massive pyrite
‘replacement of chloritic 1imestone _ Copper occurs as intermingled
~ chalcopyrite; “"drift assays. average 4.75%. copper.  No maps were
available, but Judging from the positions and .angles of the drill
.holes arid the exposurée in the prospect drif't, the ore shoot is at
deast 25 Teet thick, dips steeply south with undetermined westward

.and vertical extent. The fault shows post-m1neral movement and

d’Athere seems to ‘be 11ttle doubt that the ore is a dlsplaced segment
sof the main ore shoot mlned out in the past o .
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Memorandum to T.A.Snedden  © -2-  April 1, 1953

Pre-Mlneral flssures were also noted "These cut at various
,angles across the contact zone  and may have exerted some conftrol on
ore deposition. ‘Steep- -dipping fissures striklng nearly parallel
to the contact 'appear te be the prlncapal ore controls.

. Currently, a diamond drill is belng used to explore the
- granite-limestone contact zast of the main shoot No ore has

"-ffbeen encountered here 80 far

The old. stopes in the Glance and’ Queen mines are for the most
part still open, In the Queen the stopes are as much as 50 feet ‘
. wide, extending ‘horizontally some 400 feet and vertically about 200
: feet (dipping south 50 to 70 degrees) ' Those in the Glance are
somewhat narrower . , : ,

' The mlnerallzation (pyrlte chalcopyrite replacement of
metamorphosed llmestone) is similar to that at Mineral Hill and
iElma, however, the ground is more firm 1n the Twin Buttes mlnes

On the surface around the Queen and Glance mines there is
,little or 1o evidencd of gossan. derived from sulphides. Apparently
" these "blind" deposits 300 to 400 feet below the surface were
discovered by s1nking on small copper carbonate seams in garnetized
limestone near the granite contact. At the COpper King a carbonate
vein two or three feet wide has been’ stoped to the surface. ~This
‘ reportedly bottomed at 300 feet depth h ’

. In general, oxldatlon extends to around 400 feet depth,
_the present ‘water ‘table.  According to Mr, Bowman, "the Glance
- shaft. ;s making less than 50 gallons per mlnute :

The Morgan mine, another ‘contact” type copper deposit lylng
one mile southwest of the Queen, and the Mlnnie were operated by
’ the A S &. R Co around 1917

: The Banner Company is continulng magnetlc and self-potentlal
‘surveys by S.H.Kelly. ‘At Twin, Buttes proper (one mile northeast of
the copper Queen) they have found a strong magnetic anomaly over
alluvial cover, running west- northwesterly across the southwest
_ eorner of Section 30. The width of the - anomaly- is 150 feet;
,length plus 1000 feet; magnltude 400 to 500 gammas

. In: the Mineral Hill area a series of magnetlc anomalles
have been obtained, " extending over alluvium 3000 feet northwesterly

from their first drill hole Tocated Jjust west of Pima's property

- and west of the - Alpha shaft. As reported by Reed Welch, the

first hole cut 40 feet of 5.0% copper ore. A third hole is now

drilling in’ this area which is covered by 140 to 150 feet of gravel,

Information on the second hole, other than. that "it cut low grade

"*copper mlnerallzation Was not obtalned : ‘
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L

Memorandum

Eagle Pleher has reportedly engaged Unlted Geophy31ca1
vto survey their ground around Helmet Peak. ~

S Concluding, it seems a rather safe predlctlon, assuming
‘continued heavy" demand for copper, that addltlonal new discoveries will
be made in the Pima and Twin Buttes Districts. While no one of these
ig likély to be particularly large (judging from the ore habits
‘characteristi¢ of the area) the aggregate may reach a 51ze of con-
,is1derab1e 1mportance - : : ‘

M. Bowman stated that he Wbuld inform us after consulting
‘with members of his company regarding our request for permlssion
: to make a- detalled examination of thelr holdlngs.

abattadhing pfoﬁéﬁﬁy mépszf i'Vm‘;r"t*' /s/’Jiﬂtqeurtright

. DIPope (2)
S KRichard{1l) - .,
.7 JHCourtright (1)
File .
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%riﬁﬁﬁa L
| ganﬁ&ry lﬁg 4@&3

. me fﬁlﬁﬂﬁiﬁ& ln$$rmm£iﬂﬂ'waa éhﬁaﬁ’%& during our visit to
the-gidjeet property on December 29, 49527

%he ﬁ@wmama ﬁ@uﬁf@@ the pray%y%g abﬁuﬁ o yuaﬁs Bz and jusﬁ
?““ﬁﬁﬁly have completed uwnwatering and sampling of old warkiwga on
- the 300, 500 azzé 600 levels, Hew Development Has been sterded on
T the 700 1&v% N &aeaaa tm the fiu? lavela iﬁ *ﬁrmugh a ﬁhafﬁ
'*wﬂﬁl ﬂ%ﬁ 5 L . - _

‘ ?h& m’31 ras @ﬁ@ﬁﬁﬁxmp a?mumﬁ 1§%® Fr@ﬁuc%%am ammmmﬁaﬁ £o
‘%ﬂmsyhlgg 1@@ iﬁhaﬁ 1@5,@%@ tﬂmsg wa&* of whimh was oxide ore frmm

Zone of garnetized limesténé dipping sround 50° south. In plan the
pone 1 about 100 by 360 feet, with the long axis perallel to, but

. uw&i& ;nbﬁhanaﬁgim@ Wali &f the sasb-west Minsral Uil Pault,

. Qnﬁﬁ&r Vul%ﬁﬁ oocur pr nciyal ; as Qﬂ&it@%er%e In an %rrEgglgr R

In a@tail uh& ove {2 te u% ﬁm} afﬁ&n presents a Eanﬁaﬁ aﬁgaafanee,

?K&ﬁﬁu@ﬁ by parallel QhaE?%$Vr*té and magnetite speswms which ovoupy local
zones of hﬁaﬁknga ‘fome of the eopper is disseminated through the
Cgarnet. In gan&@&z, chibritized limestone {weaker alteration) ocours

. in the transitionsl zongs between ore and barren limestone, The dis.

~ %rihufi@m of aag@ﬁw *s guite ivvag&iar an@ ﬁywﬁﬁyé

ﬁﬁﬁfﬁ%i?@ gr&ﬁﬁta %rﬁﬁwa %h@ ?aaﬁwail of ﬁhe ore bﬁ&y‘%ﬁ pa?ts
but no ?&?ﬁi“ﬂl@ﬁly slosd Bpabial ?ﬁl&ti@ﬁ$ﬁi§ to the ore zone is
aviﬁentq Principal contro mf ore deposition sppears to he éffected

ﬁx&&aﬁi@n extends to th@ %?5 lavel, covresponding approximately

to the weber table, Most of the copper was converted in place to oxldes

bux gone was carried downwerd as evidenced by occaslonal chaleoelbe
£3lms on ahalﬁﬁpywi@e iv the sulphide zone, This chaloseite may aebeumi
&1% gﬁt&g hgghﬁﬁ‘ﬁhaﬁ avar@ga graﬁe on the 200 level,

: ' ﬁ&ﬁ&f am@unﬁ ax mﬁtyﬁéamita &ﬁd 3Qﬂ&¢§4ﬁ@ soour ﬁitﬁ the
copper. “%w Sah@ali%@ ia’mmv@ abmaﬁanﬁ in areas of @ﬁ&&ﬁﬁ»?ﬁ‘ﬂiﬁga

%&m@i@% ware aaﬁ %f%er pﬁﬁtwmine oxidation 9ﬁﬁ§u¢%s ‘had been
clganed off the rock surface. Non-gulphide copped determinations

' _Awar% mﬁt a€&¢1%@1ﬁ hﬁm@%&@ axida%iaﬁ cﬁher ‘than post-mine apyeafg to

- ) by eri =3 Of P&ﬁﬁwwﬁﬁﬁ &auabs cuﬁ b; Wumﬂraﬂﬂ cr@&qw@vﬁak;n& f?aa*nw@am"ﬁ
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w‘ﬁtwaré ﬂmt@mﬁzqn @f ﬁhe ?£ma ni“inv‘umyg”my*s &ﬁ&@ﬁiﬁg

' ith the @‘ agﬁgan az,ﬁhlﬁ @ﬁpiﬁ?atYﬁﬁ %@ﬁ&tb*l g pr@agéa%a
for a pﬁa?iﬁ&bi@ operdtion on the Banner ﬁrﬁumd are mach the same Now ag
apprai zls have Awﬁﬁeateﬂ in the pagt -- rather slim. The ground i3

ot uuffleéantly fivm to perwmit uge of 3%@ low-cost ninine methods
%GLE&Emry o the vafﬁ“ahzﬁ grbrastion of 2.5% copper. - fowsver, the
Bownans have secured & %&ﬁ ;000 DB.EA, Ysan and arve m&gmtim&ing 7
a@mﬁfaﬁt fop %@ﬁger @ﬁi@%‘ uwp %w 3@@ Shraugh 1§§§ |

ﬁz@h this %ﬂﬁiﬁt&%ﬁ& £ 13 gilte possidble %ha% the mzra will
produee some 3.0% to 1,58 copper sre iF mililng Pacilities becoms
available on Ene ad joiving Plma DProperty. The iwo depoalts are similar
mim@%&i&gia&iig gnd should be amensble o the same process, Including
ﬁ?ﬁ?&ﬁ% ion ﬁf mmigh@@mum amﬁ ﬁhngst@v values.
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