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Hillton and Hilltop

biect and Panse of Studies
The purpose of the range of studies included in this
determine ths geologlezl facls veprecented by this ground
surrcundings, to arrive at an wnderstanding of the geoloz
to formlate & practical statement covering L a
able behavior af the ore deposits, &1 of these items fall
general geclogicsl report, the explanations and cancluuz
with equal force to both prepertiss. Ceriain spesizl g
and treatment, howdver, are more limited in their asslicat
a statement appliecable to one part of the ground or to one
Tit another r&rt at all, and bthersfore these spezcial probl
in separate nemoranda or suprlimentary resorts as indicate

1, General Statement

a. Loeation
The HEilltop and @

enort has been to
and itg innediste

i cloziczl conditions, eand
he nature zad origin and ezpect-

inte the scheme of

propuroy Bay not
orns will be treated
d in the introduction.

iilltop ZExtension properties are loeated in the Chiri-
cahug noLnualvs in the extresse easlern nurzin of Cochisae County, the last 7
county in the extreme southsasbern cornsr of Arizonz. The nearest railroad
station is Podeo, Hsw Jexico, on the £l Psso eand Southwestern Reilway at a
digtance of about 22 nmiles by wagon road,

The prorertlcs lle alonz the nmajor mountein ridge which extends in a
gereral H,W, and S,B. direcction belween JEJS Canyon end IHands Pass, just south
of the line botween the San Sinon Caodrsngle on the north and the Chlrlcahun
fuadrangle, The grouw nd thus lies wholly within the Chiricakua toppgraphiec
sheebt of the U.S, Geological Snrvay near its rorthern margin at one of the
narrowvest parts of t‘e Chiricahua Mountain Rangs,

The top of this mountain ranzs lies considerably sbove 7000 fest and the
rroperty lines on either side in places reach down to about the €000 foot line.
Redeo, which has a elevation of about 4100 feol, thus lies elimost 2006 feel
lower than the HNillton rlant. The oudlet by wagen road is on an easy and
prac ic llv coutiruaus grade, a 1’”% of rmuch importance in the furthe" davelop-

vhich are of standard
idge more than seven
ght line from end to

central portion where

& nile, 4t the two

The Hil ltop geound includes 35 wmining claims, most of ¥
gizes The maximum length of this property lies along the ric
clzims long or about 10,500 fest acbuzl meesure in a strai
end - approximaiely 2 m;las, The maximam width is in the
9 claims cover a width of 5750 feel, cor a little nore than
ends, however, this property ls mueh rarrower, 1375 feet at the extreme north-,.
west and not more than 500 feect al the extreme southeast. .

The total area




A A

therefores is eo“_”%ﬂ* more than a square mile but it is stretched oub irreguler
1y along & stretch of two miles over snd zlong an excsedingly rugged mountain
ridge.

The nlWIEOp Zxtonsion ground liss in two widely separated tracts, cnz at
either end of the Hilllop ground and lsnping partly erouvnd thess ends. The
nunber of elaims involved is 36, of which 19 lie along and at ths northwest
end of the Eilltop ground and 17 at the souih end, These cluins are more
irreﬂu arly plsced than are the {{iiliop claims butb tcgather with them the total
lengti o* territory coversd emcunts o 17,250 fest, or nearly 3 1/4 miles,

At the zane time the clailms sre located in sueh a mznner as to make the averazs
ile,.

width more than half a n

The total area of both progerties is thus congiderably more than 2 sguure
miles,

Ce PFrelimin:

The genaral ge: ures T are practically
ident c&l. Dn this aeceount the whole srsa coversd by tne two holdings together
vith some additional adjacent ground is trsated as a single geological problexz,

The Chiricehua Mountains represant a partielly eroded series of Fault
blocks, tilted snd crowded against each other, cut by a considerable variety
of Igreous intrusions, which in places zre covered by lator lava flows and
voleanile tuffs, the ?rc1e complex muss stonding considersbly higher than the
s~“roard1 g eountry. The surrcunding counbry, which formerly must have bsen
much lo r than it is now, has besn £il1led in by the wash from this end other
neig E ring nosses, - 11 of ths waste from the mounitains being deposited in
the ﬁ rvening valleys or basinz until these plsces have become broad and
comparatively flat lowlands, above which the Chiricahue mountains sitard as =
cemp at ively isolated group representing a series of tilted and injected fault

bloc

The Hilllon propertiss lis on one ththese series of fault blocks consti-
tuting the Chirieahnua group, Noane of the ground of either properties reasches
. beyond the limits of this single fault block,

_ The particular b ich might wsll be called ®the Hilllop BlockR,
is made up chisfly of sedimsntary rocks formations including cquaritsites, marble,
lirestones, sandgtonss and ghales, in a gresat continuous serieg which fron
bottom to ton merasursd at lesst 10,000 fest of total thickness, Thece sedimen-
tary beds ere cut by numerous intrusives in the form of dikes and larger aasses,
most or all of which rrobably are simply the upward or outward extreze reach
of off shoots from a gtill larger bathylithic igreous mass lying beneath the
vhole district.

ffuch of the sedimentary rock, eapecially the shaly lim esto“es, have been

metancrphosed by these igneous invesions with the development of ?;eut guan= -
tities of silicified and sillcatea rock; but in most czses the original nature
of the rock is fairly well preserved in spite of these chenges, :

This whole series of rocks was baaly tilted at the time that the region
brock up into blocks; and in asubsequent crowding the east side of the block
was jammed over to such amount that the oeda now atand overturned along this
margin, In the middle of the block the beds stand in places almost vertical,

v
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On account of the complexity of the geolozical ¢

the district it will be advisable o discuss the gsolegieal features and condi-
tions urnder many separate beads, %his necessarily leads to some repetition butb
it cannot be weil aveided. The c¢hisf larpe headings are,

Ae Ceneral Geologic Featurss

Bs, Local Ceslogical Detail

C. Stud

D. Dan 8

o cal e mont

F, SBumrmary of the Ceslogical Cconditions

These are teken up in order.

1. Relation to Older !

i Studied Districts.

41though the geology of thes Chiricakua it is not well known,
the location suzgests o possible similarity to ths Bisbee roglon and districis
2lso within easy reach in Hew Fexl Hothing has been studied in detail,
howsver, nearer than Bisbe es digtant, There it is well krewn that
a graat series of sedinentary beds ronging {rom Cambrian to Cratacsous occecur
and that intrusive: in connection with the ores snd their
origin, d be reasor 2pt that as far as the sedimentary beds
are concernsd, that & very ilzr serieg might be expected here althouzh
considering distence 1t would be very unlikely that identical formations
wonld be found, &s will be gsen in later discussion, this expectation has besn
fullfilled, but there is 50 much ninor difference and so much more mstamorphic
modification at Hilltcp that the general similarity is much obscured.

-

Fo oth by dicstricts have been deseribed in enough detail to be
~ ¢

of any pariicular

M

o

]

H O

€]
(¢}

2. Structur of ¥ ird ounteins -

The Chir fly of the eroded remnants of
e secries of tilte cks which hove been cut up
snd injscted by i individusl blocks have bzen
raized avove ithel have also been indursted
(81licified 2nd o eeict ercsicn with considserable
succsss, where as z have zlso bedn more easily
eroded, Thus it k v 3 locks, now cut up by erosion
so much that it 1 difficult to see thelir boundaries and the way they
are attached to e form the nore eleovated tracts of the Chiricahua
Hountains, Still essad blocks doubtless lie in the valleys batwsen
this mountain gro its noivhbors on all sides, and the sedinments eroded
from the mouniain carried out by the streams and deposited over these
deprossed arsas o eldes, covering them completely. Thus we have z rugged
rountain area star out alone surrounded by comparatively unifornm gravel
covered couniry. i

The Hilltop Block
One of these very elevated blocks forming a portion of the Chiricahua
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cut that type has not been discovered on & large seale in q@§tlon5,.
r. It can be seen, however, in the Eurelka workings a“’¢%éV'
on and elsc in the ¥asper Tunnel at ceriain places in t%ecgé yEp

ground, l3§;
The minerzlization habit and orizin together with the bea riﬁﬁ?
geclogic structure of the tlock on possible edditional distribution is &
o s h g vte i 1
3

@ o

= l
eme Importance ven more extended discuasi®nCp
ction by themse its -

[ IR R N
oM
@
in
M fn

7. Present Condition S sy

The rocks for th are in aboubt assound condition as they
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ed to sulphatez and to oxides,
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uas:rag and modify the material lying
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8, Physiographic Ex;rsssion

The relisf is rugred., The erest of the ridge runs mearly parallel to
the beds., The crest is formed by ﬁvc formations chiefly, the Hilllop Quartzite
and & very massive cherty blue limostone lving sbhove it. These are the mosit
resistant beds in the vhole series and st:nd up in greatest relief, Structural
weaknzsses such as crushed zones and faults heve in soms places helped to guid
the location ravines er sma2ll canyons, bubt on the wholes these erosions deprsssions
are not a very satisfactory evidence of structural conditions. Thers are egually
pronounced canyons or vullie whare ne such structural wes

knesges seem to be. in
evidence at all, Alllstreams are eroding actively and all stream bottoms are ’

narrow. - Only Vhite Tall Canyon chows
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9. General Historical Statemsnt.
The oldest Fformstion is pre-larmbori

is to be geen anyvhere. Thils is the ancient Pinsl Schist of the southwest.
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id eds (Tocabrosa Limestone)
ds Iyingz ncxt below ars mors massive and in places are extremely
crystalline and evidently. formerly very fossiliferous., Fhersver the beds er

5]

not too badly meth_ortno"ﬂd, traces of crinoidal mske-up afe abundant, sons beds
epparently being made up of erinoidalt fragmends entirely. Such bods elitsrmate
with more or less massivs coarsely crystalline end bluish or gmay beds, These
alterations are repsated & grealt number of tinmes, bub their v#riabzllny of nebit
and of metamorphism make it particular difficult to trace their boundariss.
These becomes even mors obscurc and indefinite azs one passes down in the series,
It is judgad that 21l of these belong to the ¥Yississipnian and probably corres—
pond closely to the Escabrosa limestons of Bisbee., There is no way of deter-
mining the exact linmits sither above or below, The whole is essentielly a

13 es and division intc separate members of this kind is distinctly

ads
#arbles {(Martin Formation in part)
n

3
s 1% PP e B e s
tha U VO"$L3 is exactly respresented 1

1l 8

exhecu da tuuu this o
cannot be mapped separ
tion or iderhificati
tain,

3 £
reation would also be rapresentec here, It certainly
¢ and no importancs should be attached to its separa-
ately, and no imp Pt should ttached to its separa
on, but that the forma ation is represented is reasonasblyrcor-

5. Lluri&n Beds
here is no way of delermining vhether anything of this age is repre-
sented but the fact that the beds appear to be continuous and from the fact that
there is no evidence at all of a hiatus, it is likely that at least a small



z,:% o

developuent of this age 1s present,

<
: . ) l{‘cﬁf’?&gf% :
6, Cezbro-Ordovician Beds. RN N
(a) The Tapestry Limest i o limestone) 0/_:; ”O/VOP;?
On the basis of conporicon with Bisbes and the siwil&?ﬁ%;ib,ﬁﬁaality
of beds represented ot Hilltop there seems to b2 no considerable é@p‘DQgﬁl t
beth the 4ibrigo limestone of the Bisbee distriet and the Bolsa ¢“artzﬁagbﬁ i
their equivalents arc both representzd, ito & total thicknasss of €00 foot g & Q@&
moxre. ' 7y oy
4 thin bedded verypeculiar ityps of banded limestons is developed to a
thickress of perhaps three ond oven four husndred foete It in very variable and
does not exhibit the featuroes described equally well thouglh its whole thickness
but it hebitually gives a riboon structure or a peculiarly streaked appesarance
and when silicified, as it somebimes ig, it weathers out very unevenly aloang the
different sireaks. This effect is evidently due to selectlive silicification and
subsesuent differentizl weathering, ‘
This peculiar limsstone deubtless is the eguivalent of the Abrigo of Bisbea.
&t ths very base it is masgsive instesd. of banded and at least 20C feet is of

this characier.

uartziteo and conglozerate from thres
to four bhundred fest g it is variable in thicknass, but
it is so deformed by 3 this eastern limb of the block that
measurenents are more or less uncem it the best expesure there is not much
doubt of thickness of about four hundred fest, The basal portion for & few
feet is conglomeratic with pebbles two or three inches in diamelers, but usually
smaller, The quartziie is umusually purc and very obscurely bedded., This is
undoubtedly equivalsnt to the Polsa fuvertzits of the Bisbes disiriet.

7« Prao-Cembrizn beds,

Pingl Schist

Beneath an unconformily separating the Bolsa gquarizite from everything
oldser, lies the complicated and very bsdly metamorphosed and litile expossd
Pinal Sehist, It may be scen at two or three places along the east side of
white Tail Canyeon just bereath the qunriziie., It is made up of guartzose and
micaceous aschists of complicated composition and gtructure, but apparently of
original ssdimenltary origin, modificd by regional and perheps even ignsous
metanorphisn having gone through e much mo mples history then any of the
formations listed above, Although it is sement on which ail of the others
were laid dowm and therefore is the most £ ontal formation in the district,
it is exposed in sueh swmall spobts and is so insignifiecant, in the present
geolegy of the district, ithal it cannct be mapped at 2ll and needs no further
attention,

This succession of formations with thelir age relations and an azttempt to
indicate the moat characteristic members is figured in colummal fora in the
accompanying sketch on the following pege showing relative positions, thicknesses,
and somelixes of the guality of the rock, ;
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FRANK R. WICKS
CONSULTING MINING AND INDUSTRIAL ENGINEER

315 WEST FIFTH 8T., LOS ANGELES 13, CALIF.

%/\ THT HILLTCP GROUP MINTS,
d " Cocnice County, Arizona.

G4N¥RAL DESCRIPTICH, and
PROGRESS REIPCRAT OF CURREXNT OPERATIONS.

Date of this Report: Hovenbder 3, 1948.
Dates of most recent exzmination:

Preliminary Statement: The information ¢
based on personzl knowledze o the

developnent since June 11, 1847, in
of resicent supervision as enginee

Type of Orest Lead, =zinc, minerals;
rnaned in the order of als

County, Ariz.,

b/ .ee
g%g§@. 26 miles
Goy wiytance northe-

Location: In the east-central por{fign
which is in the southeast c
scuth of San Simon, Ariz., gn

east of Rodeo, New lexico. (Nu SaStipy gnd 33 of
T=106~-8:11-30-8:Gila & Salt > g §§§?Approximately
adjoining the easterly b g%§$onder1and of Rocks
Hational HMonument. In th

Holdings: 28 claims in or
1500, 211 of which

contiguous group. 2
and were all locateg

de locations, as one

een napped and surveyed,
ear 1920, and the identity
nce that year.

ate
t been surveyed. These

other ownzerships, but
e

'x recent location covering ground

in the original group, upon
gsedprior to 1947, but relocated and

§§§bst 1,000 acres, covering about three
ong the main ore zones.

Area: Combié%égggéggys
1

miles in 1ow a
Titles: Under _u§' ase lezse to Gould & Watscn, and being oper-
ated by Piedmont iines, Inc., an Arizona company controlled by
FE them, Chain of titles has been well established and is of
record and all title papers are in escrow pending completion

oi purchase payments.

(1)
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<.
e
Roads: Paved highway to San Simon, Route #86. Thence graded, &&
gravelled, road south 20 miles on slight grade. Thence é?é){v
6 miles westerly on mountzin road with moderate 1o steep Qy;rg*
grades to camp buildings at lower edge of property on ST

FPost

~
the Empress and Empire Claims. Additional side road abouE?Q o
five miles up Vhitetail Creek Canyon to upper workings N
on Hiiltop and Hidden Treasure Claims.

Office Address: PFortal, Arizona. Reached by RFD daﬁsﬁ>o
mail deliveries to Hilltop, Arizona. Former postofﬁ&ége
at Hilltop could probably be reopened if desired. & &
Telephone line to hsadguarters house on propertie &
nearest present paone serviee is about two mile84? %§9

&EL

Shipping Points: BSan Simon, on the main line of thgYdeudhern

Pacific R. R., where there is an existing leagBdor a
loading ramp and where local freizhit and express can be
sent and received. S&an Simon is zbout 20C miles from
the El Paso smelting works.

Concentrate mill products and ore can be shipped by
truck from the properties to a milling plant at Lords-
burg, Kew lexico, a distance of 50 miles, of which 30
miles is on main paved highway. This is referred to
later in this report. , . ' : '

Rodeo, Hidalzo County, Hew lMexico is also an alternate
shipping point, being the same distance from the mines
and slightly nearer the swelter.

Willcox, Arizona is an alternate shinping point for ores
from westerly portzals of the property, a distance of
abott 40 miles. 4 loading ramp there is available on
rental if ever needed.

Supply Foints: San Simon, 28 miles for camp supplies. Tucson

150 miles; E1 Paso 200 miles; Phoenix 265 miles. Lords-—
burg 50 miles.

Elevations above sea level:

San Sinon 3811 £t.
f~3

Hilltop Townsite 5840
Rhem tunnel 8050
Gray tunnel. 845 ;
Hhagepniihnadrkinaysda g portal 7200
Blzzksmith workings, west portal 7130
Apex above Blacksmith workings 7300
Highest point on property 7550 ft.

ct
.

i)c
e

L

Ny My
|

-

i b

et ot o

Uining District: California. Forest Reserve: Coronado.

- (2)




-

-

FRANK R. WICKS

Timber: Small timber for camp fuel and ties on the ground. é?*
o large timber. HNearest saw mills at Duncan or nearby sisg
on the Arizona-New Hexico line, northerly from Hilltop. 4§Q9¢¢

, Fod

Climatic Conditions: Properties can be operated all year €y¢7$$‘

: Q-
from lower tunnels; upper workings are frecuently snom{&d?cP
bound for short periods in winter. :

date, as it is understood that a projected line 8o
cross directly over the claims. lay and probabduiell
be?converted to a three-phase power line soon Fhgrgefter.
. Transcontinental compressec gas line passes y@pFi@ 10
miles of the properties. It is believed thdk-éég for
both power and furnace processes could be 3&ned
therefrom at prices that would make the cOhFideration
of loczl smeliting and local power development attractive..

Present Operations: UNow in operation with a small crew on
opening, sampling and repair of main workings and on
the installation of equipment. No ore sghipmenits or
direct ore mining has yet been atiempted but prepara-
tions for doing so are nearing conpletion.,

Total Underground Dsvelonment: These are approximate but
conservative estimates, showing the magnitude of the
developrent and mining program that the properties
have experienced:

Main cross~cut tunnels and adits, in excess of

12,250 feet or about 2% miles,
Hain driftc on ore zones and now accessible, in

excegs of 10,000 feet.
Hain drifts now not accessidble, but most of which

can be reopened if decired, szbout 2500 feet.
Stopeg, raises and chutes cpen for uce about 2000 feet.
Stopes, raises and chutes closed by caving, about

3000 feet. :

Shafts, winzes and wmiscellaneous about 1,000 feet.

Deepest underground penetration cn ore: %350 feet below
the outcrop on vertical line, eqwgﬁzgent to 2bout
1700 feet on the éip of the vein. _

From the above it will be noted that almost five
niles of underground w
examination and use. iisaz

T 11 crosscut workings
stand and are in good cond

tion without timber.

Water: About 125 gallons of water per minute natural flow
from the lower, or Rehm tunnel, though this varies
slightly from season to season. All the remeinder
of the mine is dry excent for an underground spring
on the main internediate tunnel, the Kasper, where
a smzll basin is provided for use on that level.

(3)
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Mininz Equipment: 3 to 4 miles of nine track underground and
on mine dumps, installed and in use.
About 20 mine cars, of which most are servicable.
One Deissl driven alr compressor on wheels.

Air tools for two nmining crews, drills, hose, tanks, steel
and miscellansous items.

Two trucks, both late model and in good condition.

- Electric lighting plant 15 k.w. gasoline portable type.
About 14 to 2 miles of water and air piping.
Yiscellaneous stoc of small tools and parts.

¥illing mquzpment: Cne Universal semil portable crushing plant
complete, with extra coarse crusher, extra Deisel drive
for same, and with two two-compartment roughing jigs for
making bulk, rough concentrate, installed below lower
rine workings.

Spurface Zgquipments

There is one steel building, 40 x 80 in area, 20 feet high
for power plant and shops, with heavy overhead crane.
There are 29 additional buildings of frame construction,
corprici g a 8-roon hﬁadaubrtaru house and office, ware-
house, store, laboratory, cabins.ranzging from two rooms

to four rooms each. Nearly all zre in usable condition
and nmany have recently been partizlly overhauied. Water
system in townsite and lighting systx,,to wost of the

buildings., 4.0
'14’4:’?/?
General Description of the Properties: 0 4’c%i
These Hilltop Drooe;ties taken az a rﬁﬁ%gﬁ%x w one of
the largest 2ll-tunnel development prsjecfébﬁg % izona.

The principal claims, on which the cutcrops 2 %o 32

lie zlong a high ridge of the Chiricehua Mountaife 4,
N 5 ) N 5 . : = ‘?,f

and the bordering claims cover areas on both sided4p X

at sl 3 £ the Rs Thus to et £ am -,

gteep slopes of the nge,., Thus, to get from theca (

on the northeact cideline to the Xasper portal, near Ehgf >

southwest edge of the property means a climb of 1500 4@vq9Q?

feet by road or trzil and a descent of 900 feet.

% *‘7023'

To illus trate the mining »nroblem and mineralization
raphically in terms udacrktSﬁﬂabla by perzons not
versed in wining terms, it is best to picture the
section of the mouqt.la under discussion as a tent-
shaped structure, with a ridze of the tent, along the
cutcrops of the vein, ncarlj tvo miles long, and the

WLch 3/4 of a mile

The m_neral zone can be represented by a partition,
roughly 100 feet tﬂlc:‘extczdlﬁv from the ridge down-
ward through the workings for 1700 fset to the lowest
of the three tunnsls and probably far below. This
partition-like ore zone leans or dins southwesterly
at about 15 degrees from the vertical in the upper
sections but graduallygfi?ttens to 18 or 20 degrees
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on, in and iumediately above the lowest workings.

2

To continue the illustration in similar terms, the miner-
al zone, or vartition, is made up of a series of up-and-
dovn bands, like vertical stripes in an amming. The
whole of the zone is mineralized, but only certain bands
contain enouzh minerzl to be of commercial value. These
are called ore shoois. They may be wide or narrow
horizontally, and they may continue for long distances

-

up or down, or they may be rzlatively shcrt lenses.

Extencive crosscu utting was donec in order %c get at the
ore hodies without hoisting. In retrogpect this seems
to have been ill-advisesd, but from the present stand-
point it is ceriainly of »rimary importance for im-
mediate and fuiure operations. It makss for very 1lo7-
cost operations a2g compared with convention; 49"h:¢t .
mihing with the result that mach lower grad %9 can
be considered commercial than would otherw 15=4@€QPOSQ1ble.
%205
is reported to me that the original di $csS
of lzad and silver in the District were uade nea® %,
present Blacksnith or upper wo_.;:m:*s, on this progaiﬁﬁﬁav
in the ysars of 1880 to 1390. Some mining was done &iég?b
The main intersst apnears to have been in the high gregd é' '°
gilver sulphide mineralsz. There are many shallow snufﬂg@f) Y,
and other hand drilled openings along the outcrops where,© ﬁ%
cre was mined and sorted. i 000 ,
Subsequently, =a dlnucvmry of corper ore on what iz now Vo
the Birthday Claim, caused the Xasver uannel to be driven ¥

from what is now the eouthwest portal. The Kasper was
later driven 18C0 feet to the main ore zone and extensive
mining was begun, with almost two miles of drifting and

‘miscellaneous work. A further extension of the Kasper

crosscut was eventually made, 1500 feet beyond the ore
zone, tC an ooening on the easterly side above the present
totmsite.

Two long crasscuts below the Kasper were driven later

and used for mzin haulage ways for Xasper ore in addition
to serving for more limited mining overﬂtlono on unooe
levels.

The Blacksmi tq nroperty with its upper tunnels and workings
comprising the Hilltop Claim and those immediately ad-
joining, was under separate ownership for many years. It
was inactive and did not become a2 part of the project until
later years. Thus substantially all of the past production
of ore came from the Kasper workings or 1mmed1ately above
and below the 8750 eleva tion.

(5)



The old company which

claims et the tims
mnent
The production

lead sulphide and to oxidized lead-~silver cres which had
relaﬁlv*ly high silver value and little of no lead. The
remainder of the ores encountered during that worX was
not attractive to them because of the lack of proccsslng
equipment and because of very low metal prices.
The averaze price of lezad bullion ut Vew York, upcn which
smeltsr settlements are basad, during the 11 year period
of 1928 %o 1938, inclusive, was undzer five cents per pound.
This is ecual to avout I cenis per pound at the smelters
and not more than two cents for contained lead in the ore
at the mines. Silver prices during the sg period were
approximately half of the current price pégsﬁ ﬁce. Thus
this is one more instance where condition apart
from the mining property itself de%erwizo éﬁ% nce
between success and failure, or determine wh ﬁgf if
property may be operated.
4/» fv,ﬂ,.

After the origzinal company sbhandoned the properﬁﬁp)ﬂ'gbe
were nunerous sampling and examination prograns bnggggﬁb.
One CO“D‘GEG survey and sampling project is reported A0 7,
have cost 314,000, Zxcellent mzps and assay records Qgﬁb?%
‘this work are now available to us and have proven cuite,X ¥
accurate. Reports were generally unfavorable as to the quyﬂQ
shipnent of crude ore tut favdrable as to mill processing 4@¢%b
even in the face of much lower metal prices than are now 2
in eifect. ’
This means that it is nsceeszrzy to re the calculations
as to commercial value of renaining ores, bazed on current
prices for metals aznd current operating and surply CoSts.
In doing so, it is rezlized that the huze amount of prior
deve-Opcht waich was theretofcre un&rc”it able, is now of
very gresat iﬁpo_tance from the standpoint of beth time and
production cosits.

tallurgical Discussiont First L4 is well t0 know that the
Hilltop lines ore carriesz but little gold; no pay quantities
are present in the genersl run vut gold does occur in spots
in connection with couper ores. I have the impression that
there is z definits %tendency for increase in ¢ olﬁ content
with depth but date are too limited as yet o be definite.

2

i

FRANK R. WICKS

wned the group, comprising 38
n 1938, spent hugk sung on develop-

That company mined only about 12,000 tons of ore.
WO li

19

nade

ted mainly to hand sorted clean

~
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In recent ronths, mainly because of intensive investi-
gations mede by Dr. Yateon, it has been shown that the
primaryy ores carry substantizl anmountz of tunzsten,
Lostly as scheelite but siso as wolfrzmite. Infornation
on this eubject is not yet complete, but the tungsten
ninerals appeazm to be dirzctly essociated with the banded
ores as & pars of the originzi minerzlization and als
occur separately in placez guite apart from the sulphide
rones. Mo definite percentrges can bhe stoted as yet, but
the wide distribution o these minerals in the lover
and second tunnels indicate that tunzsten may be a very
impertant product in mill processing.
Yuch of tioe zinc nineral ores is wmarmafite, which
is a black zinc cesulphide Tying proporgzgps of
iron sulphide in solid so A linmited a¥gyi of
the normal zinc sulphide, rite is noted <§pe
primary ores. There is N ite reiationsid 0g%, to
propartlonk of lead and zi srals. It is shheDcant
to note however, that the minerals carry ved f§§; le
if any of the silver or : The silver secnms td@p j%b
associated almost entirel it lead nminerals. 4515%9
s % 2 £ b i o 4 Sl F1 . e R g OIOO’& OA
From thisg metailurgical discwgszicn, it will he seenm tu&%jré?
 mill processing, Zor the separation of the several usel 445?$
ninerals is paramount. ¥o revenue whatevsr can be realisz X%
from either zinc or tungsten if ores contzining these qgf,fk
me tals are shipped fo lead smelters even thougn they may %oo%o
and probebly do Te zaent ot lezget half f $5m theoreti 1 /“}\o 'pu
(9 M e .;.J [ete .‘.a.,pI' fene a lazge nali © vials e0revica > fY (;
aosay value. Likewise, lead smeliers and processexs do N %
not like to handle high zinc crude ore 2t 211, and a2pply
direct or fiadirect penaliies accordingly. ““ﬁﬁ soriing
of crude ore, such ag was formerly tried, is now mors or
ess out of the question because of high 1 brv costs for

so doing.

crder to tzke care c¢f this problem, and
to meke it possible to get into early pr ochtwon a plan
has been worked out, for at least temporary Operatlon,
wvhereby. cride ore can be given a wrelim‘nary or rouzh
concentration at the propertiss; the product resuliing
from this roughing operation wi hen be trucked to a
EOuuolOﬂ, concentration plant 2t Lordsburg where sep-

rate prod uets of lsad d, zinc and tungsten m “crﬂls will .
¢ made for shipuments to sultat

(\I"

3 g-ru.
J

1
2

¥

&
b

ble finishing

Some of the highly oxidiged ore znn and will no doubt
be shipped direct because of hip ilver contant, but
these must in mos% cases be mined at the same twnc that
the mill ores are tzken out, so that for the most part
the whole progranr hinges on mill pmecessing.

(e)
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The most notable feaiurs may be described as a é%n~ é%p-
sLoot which may be followed from the surface down < ﬁ&ﬁgﬁ

the workings of each of the nmzin levels for a total” &
distance of alimost 2,000 feet on the wezterly rake oﬁaﬂaﬂy
shoot, and which appearc to be wider, sironger and thicker S
&t -the lowest known peint than in xo:;ings above., This2x 7%,
shoot which is well over 130 feet in width and 30 feet &R OX
in thickness in a raige just above the Echm or lowest B«
tunnel, was extensively nined from the Hasper level to Q<
- near Vhe suriace and from the same level GOVleTd for

avout 100 feet. It was scmevhat less mine rom the
intermediate CGray level but has only bsen buc:na by the

Rehm workings. At this point the 0V1m;ry, anded ore

1s over 20 feet thick znd a2 Zew feet ahove there is a
parallel deposit of 8 to § feet of oxidized ore such

as previgusly described.. Thig showing ie at the head

0o a raise 178 feel above the Rehn tunnel. Turther ez-
tension of the wmain adit will almost certainl y show this

same chute at the tunnel level, bubt it hzs not yet besn
opened at that poins.

ouuuly pulalleling thisz huge shoot, and zpparently ale-

u@ut adjoi plrg it at the lowexr level, is a zimilar but
swaller shoot. Extending both ways fronm these main

snow1nbu throughout e mine, znd particularly on the

(agper level there y orz shoois on which extensive
mining wag done during early operations but v=ry little

ore was taken bhelow the Xazsperx, leaving some 900 to 1,000
feet of oxre on the rake of the shoots that is open and

ready o0 nmine,

ey
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CONSULTING MINING AND INDUSTRIAL ENGINEER
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January 20, 1949.

Dr. BE. W. VWatson, , :
Hilltop Mines, (Progress Report.)
Portal, Arizona.

Dear Dr. Yatson:

- Since the completion of nmy rather lengthy report,
dated Noveyber 3, 1948, in which the main features of the
Hilltop Xines were discussed, it Las been suzgzested by you
that periodical progress reports should be submitted from

time to time as a matter of record. Accordingly, I was at

the properties and in the mines during the period of Jan. 10th
to Jan. 13th. This report covers briefly the matters of main
interest which have developed during the six weeks intervzl
since the previous examination..

During the last few days of December and the first
part of January, exceptionally severe weather forced an al-
most complete suspension of zctivities. In due time, when
eguipnent is placed undsr cover and proper preparations for
winter conditions have been possible, delays of this kind are
not likely to.ve experienced.

AN

- Early in Novenber, bad air prevented adsguate access
to the outlying portions of the Rehm, or lower level, and the
Gray or #2 level, so a fully satisfactory study of the workings
could not then be made. 8Since then, the fresh air circulation
in the mine workings has been substantially improved, so that
essentially all of the Rehm workinzs and all but the southerly
drift working of the Gray are now accessgible. This was ac-
complished by clearing ore, waste and debris from the mzin
vertical raise connecting these levels that was formerly used
as an ore-~transier chute from upper levels to the main haulage
facilities on the Hehm. This rzise is well opened but has not
yet been retimbered or reconditioned for manway use. It can,
however, be used as an emergency exit if necessary until better
arrangements are made and is of very great iwportance in the
control of mine ventilation.

was an exceedingly
ree months during which

The opening of this mzin rais
difficult underteking, regquiring some t

[~
e
h
L -y

“some /700 mine carloads of materizl was removed, and while this

work was in progress very little other constructive work could
be done, Tne useful results accomplished are worthy of special
comment. '

On January 13th the work of laying 3,000 feet of 4%
pipe in the Rehm tunnel had been completed, or nearly so. An
additdonsl 3,000 feet of 3" pipe had been delivered to the
portal of this ftunnel and made ready for distribution in the
workings. These two sizes of pipe are to be used for cdmpressed
air lines to mine workings for operating drills and umine eguipment.




FRANK R. WICKS

In addition, about 2500 feet of 1! new gzalvan {zed
pipe had been laid in the Rehm tunnel for a water line, leading
from clean underground springs to the townsite water system.

In this manner good domestic walter for camp use and fire protection
is being provided, Storaze tanks needed for this system have been

purchased and are at the freight station for delivery to the mines

as scon as roads conditions permit.

During the disturbed condition of water supply while
tb clearing of the raises = in progress and wnile the Rehm
unnel weas bemnr recond 1tlunea ior use, it was not possible to
eupy*y steady flow of clean water for the milling plant, and cold
weather also made it impossidle to operate the Dlent stul factorily,
so no serious attenpt was made in the production of jig concen-
trate from either dump ore or mine ore from the main raise.

UJ

The diesel driven air compressor which had been pre-
voiugly used at the upper or Blacksmith workings has been brouzht
down o:i the mountain and reset at the Rehm portal. This is to
be used to furnish compressed 2ir fox “iﬁlﬁg until delivery has
been obtained on a luv"e 10-drill compressor recently purchased
irom a nearby property. The present cowpressor will serve very
well for a month or two until ¢ l%r;ﬁ“ ong is reazdy for use.

l

cal diesel znd electric

A 300 h.p. Pairbanks llcrse verti

generating plant has also been purchased for installation in the
mein powver plant ouildzvg a2t she townslite. It will likely re-
guire three months for movinz and setting this power unit, and
perhaps sonewhat longer to get transiormers that are needed in
connection, but eventually this will provide ample and econonical
power for sigzzble mine and mill operations. 4 smsller power unit
for lighting purposes and numercus other items of eguipment have
"been purchased but cen not now be listed in detail.

03

During my most ;ecen trip, it was possible to study
the conditions in the Rehm and Gray levels in greater det2il than
hag herenoLorc been pozeible, and o plan a more or less definite
imediate and long range program Ifor nine operation. After con-
sidersble discussion with you and your uperinuenaeqt, it was

de termined that r*1:111'1;: could be begun in the No. 1 and Ko. 23

ore raiges from the ?ulm level scon after the large compressor is

in usge, vut in the nmeantime it secems best to concentrate mainly
on an access raise stmrbznr ar noint #115 in the weSUerly Rehm
workings. This raise will oe neaded about N-402W on an angle

cf avout 57 cdegrees of slope, to connect with the Grhy working
and suboeﬂuently to continue in more or less the same line to the
Kasper and Blacksnith workings.

This planned raise *111 start in ore, will continue in
or near ore in one of the best developed and best known ore zones,
and will come up under known ore of bood grade on the Gray levsl.
The most inmortan+ feature, hovwever, will be that it will serve
as a transfer chute from the urper levels to the main hauluge
point on the Rehm and will avoid immediate installation of ex-
tenzive trackage and air piping, etc. on the upper levels, such as
would be needed if we atiempied to use the o0ld transfer chutes.

o8 AN AR A e B 0 OB
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I stronle recommend that this nsw acceazs raise be
begun as soon as possible and drlvcn with 211 reasonable speed
without side stoping therefrom until it is connected with the
Gray workings, a distance of sbout 440 feet. Hove ver, in con-

ection with this work, it will likely be advisable to run an
auxiliary raise about 50 feet to the west or thereabouts, on
ore. This auxilary raise need not ve kept straizht but can
follow the ore body, and by making cross connections at inter-
vals, it will serve for safety and ventilation purposes as well
as being a source of ore. This secondary progranm may require
some alteration as the work pro"rvases.

We also discussed a gzeneral but linmited program for
furt ‘er extention of the main Hehm workings to get under and into
other known ore bodieg that were mined on the upper levels bul
not yet encountered in the RHehm. Am inclined to recommend that
this development work be deferred Ior a time, at least until nmy
nexs examination trip. The work definitely planned will fully
employ all facilities now available.

v

: I am much pleased by the accomplishments in recent
wesks.

Yours very
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FRANK R. WICKS
CONSULTING MINING AND INDUSTRIAL ENGINEER

315 WEST FIFTH ST., LOS ANGELES 13, CALIF,
T4 b A
larch l‘* , 1948,

7= (Progress Report #2.)
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During the period of larch 7th to 1ith, I was =2
Hillton properties on z routing trip wo fcliow up the work
at the propsrties tust wasg discussed in wy réport of Jonvaxr;
20th, 1949, representing an interval cf some two menths.

Exceptionally severe winter wesather conditions during
February 1nterfered seriously with 2ll cutside work for =z time,
even to the extent of blocking main highways in the valley are
and along the railircads azt both 8zn Simon and Rodeo. That this
situation was exceptional isz evident by the fact that the total
precipit tetion, as rain and snow, is said to have exceeded that
of the previocus five years combined. Reascnably good weather
has preveiled in March to cdate.

Since the previous report, eszentially al
existing workings of the lower, or Rehm tunnel have
cleared, drained and made ready for inapection and
dinor caving nad occurred at soms poinids during the
since serious work had been done, but only 12 oxr 15
tunnel sets were reguired %o recondition and safegu
which is 2 rather remerksbly good situation. Inepe
two vertical 1 1ises nesr the inner end of the Rehnm,
tend up into the No. 3 ore zone, chovs that theze w
in good condition except for water control znd can
ready for use. '

The work of layi: C0 feet of 4% pipe for coupressed
ailr was nearly couplieted tw 1wtz agzo but some of it had to b
reworked hecause oI having ped 2ir leake. It 1z now in
700d snzpe. An a”itionai feet of 3" pipe has now been
1=24id extending out to the r¢ ralse znd out near working
faccs in the northwest arm Renm workings. From these
points 2% lines will be us needed, which will consist of
some old pipe that ie alre in place and 400 to £00 feet of
new pipe whica hasg just bs nurchased and delivered.

The 1i% pine lin cuestic water for camp use
has bsen placed in service ¢f the surface lines recuired
renewal but ncY appear o wite good condition. The wate
for this gyctem is taken € nderground eprings in a now-uilne
area anl is not contanminat it any way by the water flowing Iz
the main workings.

o
v e
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Génerally the flow of water from the Rehm tunnel is
on the increase, partly besc-use of better drainage brought about
by the work tnau has been done and parily becwzse of the heavy
precipitation during recent months. Water in anrple crantity
is now available for the operation of the jig plant that has
been placed at the fcot of the Rehm dump.

ElectriCI@bOLS nave been proviced for the driving of
the two jigs and accessory apparatus ﬂu this miiling plant and
these were being installed during wy visit. To drive thece
notors and to furnish power for 11 zhting and for shop needs,

& 25 k.w. dizsel electric 33?9“"t1n unit has been purchas ed
and instzlled in the main peower house buildlnD This is 2 very
good unit; it will be ready to run in a few days, as soon as
the wire lines can ve run fren the main building to the nill,

Considerable ore of v~rious ki
accumulated at the Rehm dump cad of th
can nowbe run through for me
duction of coarse 31g concentz:
shivping grade as a rougher co
aration between lerd and zinc m
this jigzing plant remains o be s
sufiicient data upon which %o base

nd
is milling plant which
lurgical testing and for pro-
e, which will likely b2 of direct
entrate. Y¥What degree of sep-
qerﬂlg can be accomplicned in

ee .8 we Go not yet have
tinete of results.

Yeather conditions preventsd thes moving of the large
air compreasgor and the 300 h.: snerating plant that
was purchased a coupnle ol mon er, arrsnzenents for
this vork are now being &k Aude. 1 truck of the 4-wheel
panel body type was purchased uce at the properties

" during the past month.

The o0ld powder houss near the Rehm portal has now been
reconditioned and brou~nt into required, stendard use ﬂov storag
of explosives and numsrous otﬁer surface joos have been comolated.
These jobs, in addition %o the laying and relaying or rebuilding
0f much wmine track in the workings have azounted 10 &n enormous
amount of detail work, necessary but troublesonie because of the
time and attention 1nvo¢vcd.

3 on tour, it was posgible
> mining program on and above the
existing f ehu vorﬁ: Zs and t‘ methods recuired to reach the
no’

ores in the levels avove. t h:d t been poessgible to begin the
work recommended in my lzst report, for ralsing from near point
#1315 as shown on the main mapsg, to connsct with the Gre Y lavel
in the Fo.. 1 ore zone, but piping =nd prcliminary work has been
completed to this end. As an alternative to this, consideration
wes and is being g:v n t0 & proposed raise ¢r01 a point known

as "D", somevwhat farther in on the norihwest arm of the workings

9

[2

where ore ie in sight for « distance of sowme 100 feet along the
drift and where it is thought pozsibly a cuicker connection to
the uraj level mizht be acaomrlis? ed. Vvhile I prefer the original
plan, it seered best to do some preliﬂiaary work at point "D®

to breal into known ore zné see what the exact situation is.

l

,.

rp——— AR
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well to bear in nmind that

Rehm workings have been

1y under watc- at times.

e zones, formations or
o |

Y

v
derable time and work

all existi
exnoscd £

Thus it i
tynical r
to freshen up o0ld
t arm of

in such menner that
exanined and sampled. The

results as yet' after
n, no to " “af +then I
workings ?¢on co-ordinates
20 feet but followinz ore.
nd will be irportant in

s ]

the Rehm

0 o
B e

the

some worz alo 5

would recommnend the ext
25-43 to 26«42, southwe
This will furnish some
certain geological analy:

, from noint
nsion cf the
terly sbout
rocduction &
sis work.

nax au unt importance
end of the main
ied on simltaneously if

There are three jobs that are of
in the vicinity of the No. 3 ore zone 7
Rehm crosscut adit. These can e cary
men are svailablel

1. The main heading should be extended siraight ahead for a dis-
tance of about 400 feet, or until the coverlying blanket ore-
structure is exposed and cut through to the hanging wall. Hinor
cross faulting way bring thais ore into the main aaﬁt somewnat
less than 4C0 feet from the present face. 7This is very inportant
as it will likely aiford z main w ing point for large scale '
and econonical mining in the near r

U €

2. Ore raise Mo. 1 needs minor work, ladder repalr and some means
of diverting ground water to keep it away f:om lzadders end out

of the ore bvin zection of the raise. Temporarily, this raize
will sefve as an access 1o goaf nill ore, buﬁ eventually should
be used only for selected hizh grade

3. OQOre raise ¥o. 2 also need der repair, ater diversion
end a little timber work. Wh g8 is completed, then the
goutherly face of the drift a head of this raise should be
extended southerly or southes t0 a connection with the
existing workings in lo. 1 rs This is necessary for safety,
for ventl_ation and as a MeEns zetting &t exposed ores at
this point. Until this conne is estavlished, it will not
be safe to begin actual stopin either Fo. 1 or Ho. 2 raises.
App rox-mabely &0 feet of drlv necessary at thie point.

Yot of it, and probably all wi

The whole situaition in these nines has now reached the
point where definite and careful consideration mast be given to
the instellation of a commlete milling pl?ﬁo on the properties..

The work accomplished durvnv the past few months has gquite de-
finitely proven the former estlm tes of 200,000 tons of avail-

able ore is conservative and well founded. It will be possible
: ;L\, \3’ ‘:1‘ (:) !‘:) f/m ﬁl!/‘/,_‘r,) f /1,,11[1“’] .
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and cuite advisable to shipn a few cars of crude ore direct to
smelters in the near future, but it st be fully realized that
crudv ore shinments will net lezss than half of the profit that
could be realized by mill processing of the same ore. Likewise,
it is unecononical to attermnt to extract nneoially selected,
isher grade ores for direct shipment unless and until the mlll;
O&uc: crc can be taken at the same time frow the same locations.

The present Jipzing plant will serve very well for a
brisf time, but this plant will not and c¢=n not be expected to
make z hi extraction or a satisfactory senaration of ninersls.
Likewice zx not too sure that the operation of the Lordshury
mill for inishing separaticn plant will prove to be nrﬁ&itﬁble,
or will cnouzh improvement over the work OL the jiz-roughing
plaﬁt to tify the expense of retrenting at Lordsburz. It will
of course T szinal purpose of ‘orkln" out 1~L 1lurgical

roblens furnish so e commercial vroduct for a time, but it
will not replzace or obviate the necessity of having a complete
plant on the pronerties. At least that is my precent analysis
of the subject until more data are aveilable.

In the re\“tzﬂe, some preliminsry flotation concentration
tests made in the Terry laboratory heve shown cuite well that we
can cxpect an excellent recovery of all sulphide minerals and
a very Isir separation into several products, but the work als
shows a reasormbly roed extraction of the lead carbonate and
lead sulphate minerals iﬂxnd in some considerable proportion
in the principal ore zones. Tils work should be continued on
a systematic bagisg, as an 2id to ulitimate mill deeizn althouch
I do not anticipate any real serious metallurgicsl dirl Alwultles.

Taken 18 a wnole, I am very much imprecsed with the
progress that has been w=ade in the vork during the past four
winter months, oOCOH\liShed uncder cdiificult conditions and at
a veéry considerable personsl risk %o véurself and your men.
That these results have been accomnlished without injury to
anyone is worthy of specizl commendation.

Qégsulting dining =Zazineer.
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FRANK R. WICKS
CONSULTING MINING AND INDUSTRIAL ENGINEER

315 WEST FIFTH ST., LOS ANGELES 13, CALIF.

ApTil 20, 1949.

Dr. E. VW. Vatson,

Piedmont Kinee Inc., : (Progress Report #3.)

Hilltop lines, ¢
Portal, Arizona.

Dear Dr. Vatson:

" For record purpose
review of uy observations &ud vr moutual discussions during
my most recent visit with you at the Hilltop properties,
during the pericd of April 11th to the morning oi April 1l4th,

this letter is submitted as a
5

There are as yet no new devalopients that would tend
in any way to modify the variocus sugsestions and recommendations
embodied in my previous progress repnorits, and thus it is not
necessary to review these.

compressed air supply in

Egsentially 2ll pining for
the Rehm workings is now in place to the headings where immediate
work is contemplated, ayce:z that which will uliimaiely serve
the No. 1 main raise and the main adit heading. This portion is
partly in place but not yet connected for use.

o actual ::nln; has been done during the interval
since ny pfeVlouo visit, because the orlglncl air compresgor
available for this puruose took fire and partially burned when
placed in service. mnediately after this occurra nce, a sub-

stitute air comﬁre¢so“ wasg located brought in and installed

in the main shon Dulldlﬂ”, and this was about ready ifor use

last week, This unit is an oléd type sitraizht line Diesel driven,
plate valve single cylinder compregsor capaole of furnishing air
for about four machine drlllg, and when adjusted properly, it
should serwe for all necessary purposes until the larger unit
can be set up. 0Old ﬁype compressors like this one may not be
cuite so economical on fuel, but they are much less trouble

to maintzin because of relatively slow speed and heavy build.

Substantizlly 21l of the parts have now been delivered
to the property for the larze two cylinder air cormpressor and the
300 h.p. Diesel electric plant referred to in my previous reports,

require dlsmantllnb for trans-

Hy 0 eF ofF
AV @]

1
i
1
These wunits were s0 heavy as
t
n
de

portation. It will take at least two months to place foundations
and regszemble the equipment for use. In the meantime, mining
work can proceed without 1zy.

It was decided to move the 25 k.w, semiportable

Dlesel electric generatlng unit, mentioned in the previous
report, over to the 31g—n11ling plant for greater operating ;
convenience while mill tests are underway, and this has been done.

The jig-mill and accessory ecuipment has been in
operation intermittantly. Chawyes in Jlg speeds, screens and
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the like were necessary as might be expected during test work.
Samples of products from the mill have been submitted for anal-
ysis. This plant is now ready to run. I sugzest that the first
shipments be made direct to the smelter without further mill
treatment, at least one or two carloads in order to, definitely
determine what net returns can be obtzined in that manner, be-
fore expending any considerable amount of money for regrind and
flotation finish concentration.

FRANK R. WICKS

In connection with the latter problem, it mizht be
well to look into the possibility of running some flotation
tests on both ore and jig plant concenitrate at a2 custom mill
that is now operating at Tombstone, Arizona. That plant is
now treating lead-zinc ores and is ecuipped for selective
flotation, as well as being abvle to receive and grind crude
ore. Tests there would have to be made in lots of not less
then 150 tons and would require complete clemnout of tanks
and bins before and after test runs and would reguirz a truck
haul of some 70 miles from Hilltov to the mill, but even so,
it might be worth considering in lieu of preparing the Lords-
burg plant, as originally proposed. This Tombstone plant has
been equipped for some moaths but has not heretofore been
available for such test work. -

, Also, I suggest that investigation be made as to the
proposed custom milling plant which I uncderstand is to be in-
stalled at or near Deming, UNew exico, by the A.85.&R.Co., on
which work is expected to start shortly. If the prelinminary.
information is correct, this might obviate the necessity of
any milling at Hilltop. I was unable to get any information
as to type of equipment proposed for that plant or the terms
upon which custom ores would be taken. Am advised that 2ll
such information will be made available soon and may then be
obtained either at the smelier plant at ElL Faso or at the Ore
Purchasing office at Tucson. '

Before this information came to me, I mades a study
during this last trip, concerning a plan for lodating a mill-
ing plant on a very suitavle site on the Hilitop properties,
in & canyon immediately northwest of the portal of the Rehm
workings. If a large and permanent plant is found to be re-
guired on the property, then this proposed location seceus
best for many reasons, even though 1t would involve the driving
of a 350 f£t. tunnel through the hill, from a point near the
present Hehm ore bin to the new mill site.

This suggested plan would place the new plant entirely
out of the way of waste dump storage at the Rehm portal; it would
make possible the continued operatién of the temporary jig mill
for dump ores; it would facilitate tailing disposal and water
recovery if such should be needed, with wany other advantages.

It would add about 500 feet to the ore haulage distance, as-
compared with a site near the portal of the Rehm tunnel, but this
is not & serious matter as compared with the distances otherwise
involved. Careful consideration of the plan is recommended.

(2)
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Coincident with the study of the tunnel work recuired
to reach the proposed mill site, some data on surface geology
becawe availavle for future use in the study of regional fault
mogements which will be of great importance in due time. The
proposed ore-haulage tunnel may quite 1ikely cut through an ore
zone that is related to the zones known in the upper workings
on the Hilltop property, but upon which very little work has
as yet been done at lower horizons comparable to the elevation
of the Hehm tunnel. The strike of this pos=zible ore bearing
structure places it entirelynorth of the ground penetrated by
any of the Rehm workings, and while the immediate problem is not
one of developing additional ores or ore zones, this situation
is well worth serious consideration on a long range basis.

In connection with this general investigation, we had
intended to further explore ore showings in the northwesterly
vortions of the Grey tunnel, but fouand that & swmall cave-in had
closed the Grey at a point 2bout 1400 £%. from the portal, where
three sets of old timbers had fallen. Th:s is not too serious
as the timbers can be replaced when convenilent.

. A small cave also occurred at the east portal of tae
Blacksmith tunnel, similar to the one that came down during the
vrevious winter and which was only partially cleared at that time.
However, the new cave has exposed & sizable amount of good ore
at the surface that is now in view and adjacent to very old work—
ings about which very little is now known. This is not of great
importance at this time, but will be of use eventually afier the
proposed raises underground reach the upper workings.

The whole property is now =
the beginning of production when the immediate prooWE 1§ be-—
come those of ore processing and marketing. The long program
of underground preparation and unde erground ecuipment and mine
planning has been accomplished and for the most part completed.
The beneficial results of this work 3uc 1d soon become cuite
apparent to all.

» . \mﬂiyvv"L g mining en”incvr-

(3)
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Septenber 27, 1950

Tos The American Zine, lead, znd Smelting Conmpany
Paul Brown Building -
St. Louis, iissouri

From: Barrison Schmitt

Subjects &ppralsal of the Riiltop mine, Hilltop, Arizens

Pb’ zu’ ﬁu

IRTRODLCTION

I herowith submit the results of my examination of the Hilltop mine,
Arizena mede during the pericd of dugust 10 to Septembar 27, gy instructions
essentially wers tc eppraise the mine, This reguired esphasis pa rticulafly
on the undsrgroundi geology, the distribution of, azmount of, and cause for
the localizaltion of the ore formerly mined; the grezde and quéntity of
the cro in placs, and the collection of data pertinent to the prospects
for and search for new ore.

The field work was done during the period of Zugust 10 to Septexmber 9,
1930, A surfece trensit survey wzs run for the conirol of & surféce
reconnaissance. The geology of several miles of underground workings
vas mappged. Seven undergrcund sanples were cubt in order to check sazples
taken by F, He Lerchern, Thesse had been cbiainsd for the Eagle Pitche

Y

Compenys The pericd Septsuber 11 to 28 was spent in drawing maps and

The Hilltop mine is located in the Chiricstma mountains about 23.5
ailes west of Rodeo, iew Zexico on the 5¢ ut‘. 1t Pacific railroad and

sboud 27 miles south of san Simon, Arizona which is on snother branch of
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the Southerr Pacifle, The claims comprising the proporty lis across &
major northwest trending limestone mountain ridse which hes a relief

of about 2000 £t, The
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railroads are down-grode and are usually in good shape except for pericds

northezat base of the mountain ridgze at an elevaiicr of around 6000 £%.

& fine climate is feund at such altitudes and at similar latitudes

)]

in the Southwest, The mean annuel rainfall is around 18 inches. The

2

vegetation on the lower slopes is largely bear grass, cak, pinon, juniper,
cedar, and mountain mshogany., On the higher slopes pondercea pine is
prozinent, There is fine renge grase at most altitudes, This 21l adds up

to an astiractive countrye

General Deseriotion,

The m;ne is developsd by ons minor and three principal adits. There
ers no iKUOYtaﬁv shafts, The upper principzl adit, the Kasper, was
driven from the southwest side of the mountain end was the first important
develepasnt of the mine, This was finally pushed through to the northeast
gide, The early camp was on the southwest gide., Later the Gray and the
Behn adits wers driven from the northeast side and all thres were connected
by a through-going raise or ore pass. The elovation of the Rehz is 60555
ft., the CGrey é465.1, the Xasper northesst porial 6757.5 f£t. The Blacke-
smith adit is at 7220 f£t. At pregent the only way to get to the upper
workings on the northeest side is by faot or horseback, The southwest
Kasper adit entrgnce zay be vreached by a 26 mile good road around the
mountain ridge via Paradise end Piney canyon. & seven mile short-cut om

the northwest is et present passable by jeep only. The main plant, just

B



below the Rehm edit, includes & number of dwellings, z large power house,
and a maoager's quarters and office,

The property at present is supposed to be controlled by a company

c2lled Pisdmont ¥ines Incorporated. The clainms {lep E) said to be held

|87

by then inciude the following list submitted by L. K. Diffenderfer, the

preseat managers

in the Californis Mining District, in Cochise Couniy, State of Arizonas

Nsme of Claim ' ‘ Hecord of Hines
‘ Bonk Prara
Zopive 30 593
Empress 30 595
Imparial 30 594
Enterprise 31 30
Portland 31 325
Ye Co 35 %8
Galena Queen 39 114
Spar 49 595
H3ill Top 32 113
Hidden Tregsure I 109
Floronce ¢ &Y 241
Birthday . 52 172
Hard Luck it 324
Surprise - 39 112
Tunnel FAY) 597
Outlook 3 105
Four Point 49 535
Victor 39 110
Rocky Ford 29 598

Long Dump ' 18 194 @

&

Right to obtain title to the following unpatented mining claims

not yet conveyed to the corporaticn:

Fams of Clainm Book Pacy
“&lice ¥, Ho. 1 75 S1
u w3 75 382

. ® 3 9 383

= " L 75 384

@ 2 5 75 ' 385

w LIS 75 336
Fill%op Lead Yo, 1 75 287
® ®” 2 5 75 288

e - 3 75 289



Bare of Claim - ) Book Pane

Eilltep Lead Fo. 4 ' 75 30
" % 5 75 291
® ® 6 75 292
L u 7 75 293
B 8 8 5 294
b " 9 75 255
2w u 10 75 296
N ® 1 5 305
Rw 12 75 306
o o i3 75 307
® # 14 75 312
8 ¥ 15 75 313
® w 1% 75 321
7 u 17 75 332
& w 18

75 333 ®

The first group of claims whern plotted seexm Lo zdegquately cover the

importent and critical ground (See map D).
Former Shiozments sf Ore.

e Be Larchen are as followss

Year Tors Az P fu  Ing  Fe  Ca0 #m (%) 8wl
1924 L2377 5.5 240 o225 27,0 12,5 4.0 70 3.0
1925 4305 5.0 23.0 W40 32.0 10,06 2.5 9.5 2.5
926 2830 4.5 2040 55 32,0 12.C 4.0 8.0 1.0
11372 '

These are supposed to be neariy the total shipments. &1L the ore
was oxidized, Iy measurement ol the accossible siopes give a ainimunm

of OO0 fonsz,

4% the Rehm 2dit there is a welter of <lid and new equipment, including

a 300 HP discel electrie plant szid to be in fair condition, a battery

equipment, drilling machines, elc.etes 4&n invenlory way show sesme useful
material, but mxch of it has been badly used.

313 Datz Avsilable,

Data pressntly available on the mine ireludes 4 composits plan of
the entire mine nearly up to date and apperently accurate but with no

-l



accompanying survey unotes, sample localiions and assays by the Eagle

Pitcher Company, a geclogical repcrt of good quality by Lre Charles B.
T
G A & R
Berkey with scveral scatiered meps belonging to it, various notes and .
4 ?—‘ (NS

skelches by Ira B, Joralemon, surfacs iopographic and claim maps and a - dr 2

)
£
w
-t
[5]
2
Loa
Y
2
3
[
cr

mzp of thoe now cave a1 2dit workings by Charles A. Rasor. My

office Piles contain notes takern in 1674 on the Blackszith workings.

The purpose of this report does not eppear %o require an extended

- discussion of the general geolozv. Iy observations, limited on the

surface, but extensive urderground, largely coniira Dr, Berkej's ¢con=
c¢lusions as to the age and character of the rocks and their broad structure.

2 com £ 3B - 1
Sedinentery and Vetanorchie

Y]

b
3t ~1
DCXSe

Ead

The rocks of Hilltop mounizin

(¢

re largely limestone and ghaly lime-
' stones with a straiigraphic thiclmess of arocund 5000 fi. They may vary
from lowsr ¥ississlpplan or even Devoniuzn on tho northesst side of the
mountain Yo upper Pennsylvanian or even Pernlan on the southwest side,
The first beds with comspicuous fusulina come in about 200 £i. northeast
of the Grzy adit. This point, thsn, could bz near the base of the Lover

Penngylvanisn sin

[¢]
@
ot
£y
[6]
[¢2]
@
’-&,
O
¥
13
w

gre not found lower than upper Hisslssippian,
although rocks of this age may be present locelly. & Permian (2) brachiopod
is praminsﬁt at the top of mountain ridge in the massive limestone with
sccompanying pick chert just ebove the Hilltop quartzite, Limestone cone
glemerates can be cbeserved on the southwest slope.  The general character
of the upper beds with their thin sandstone and quaritzite membeﬁs and limee
étaze:conglomsrates regenbles the uppsr Pennsylvanian or iagdslena limes§0n9
ia southwestern Hew lexico,

The Hillteop quartzite is arourd 65 i, thick, In general it is & hard
denss quartzite, but in places is limy. The lower half, when not greatly

-5-



metamorphesed, Is a sandy limastona wilh reddish and greenish phases. Just

sbovo the quartzite is the massive gray cherdy linestons,  Just below the

quartzits is g soft marliy phase about £0 £%, thiel

and below this occurs

ressive to medium £2ided gray limestone. In ths lower part of the section

ve nmarbies at the entrence to the Gray adii, &

©

nass
£ around 1400 ft., there ere thick massive porcellanites (hornfelses or

hormstores)e Porcellanite is perheps the prefe

2

are baks

shales and shaly limestonss., Thick coarse rarbles are prominent

from the Gray adilt entrance on ftoward the norihesast.

-

Teneous Books,e

-~

In the mine workings smell exposures of izneou

form of 6iAG3 gnd possibly sills. The couwonest type has been called

locelly Pbirdeeye® porphyry. This may be a cuariz monzonite porphyry or a

granocdiorite porphyry. Northeast of the Rehn adit

gy WL

porpliyry outerops. In the Hard Iuck claim area & large dike of fins grairned,

dense, nearly vhite rock is exposed in the workings

rhyolite (felsite}e It may be or may have been largely ccanosed of glass

0

and is doublless related to the late volcenie rocks
of ths zrea.

Geolovie Struetura,.

The feosil znd 14 ogic evidence indicstes that the oldest part of

the gedimentory sectilon is on the northeast. Sincs

slopes the beds dip mortheast thev are overiurned.

of the valley still farther northeast there is a ms

at lezst 1800 ft. wide in the northeast dir ction.

porphyry may have been responsible for the erowding

gdcdizentary beds that ocecur toward the southwest.

-6 -

on the lower northesst
At and near tho botiom
ss of birdseys porphyry
The intrusion of this

and overturning of the
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has been near the intersection of faulls with the Hilltop quarizite and

mogt of this kas becn mined Trom the interssciion of the Bizckszith feult

along the bedding and bedding-nlzne foulls adjacent to or c¢loss by crogs-
faullse. ©On the Gray level, es will bs noted laler, a esmall ore body lies
betueen limsstons walls on a strand of the Blackszith fault,

{n the Hard Iunck clain on the Haspor level there has been a modsrately
important production of oxidised lead ore 10D £t. west of the principal ors
at the Blackamith feull intergection. This ore also is largely oa fauld

irtersscticons with the Hilltor quarisiis, To the southeast 1000 ft. from

-

the main ore some producticn of oxidized lead ore was had from the Xasper
“level from the Galena Cueen end Spar claims and aboub 1000 £6, farther
southeast on the same level from the Oullosk and Four Poini claims. The
ore 2t these places is largely on bedding planes and/or bedding-plane faults
near cross-faulis,

On the southeast Gray level (Map H) thsre werc several small oxidiged
ore bodies in the quartzite where this bed is cubd by cross-faulis.

On the Rehm level two raises, Hos. 1 end 2 (Map I) were put up to the
quarizite and disclosed minor showings of oxidized ore end scaltered patches

of sulphides, The localization appesrs to be caused by a wide northwest

On the Long Dump claim aleng a bedding plans near a cross-fault in
the Hilltop quaritzite there has been some minor production of oxidized lead
ore said to amsunt to ebout 20 tons, The vein is up to 6 in, wide and looks
unimportant besides being on the nearly inaceessible main mountain ridge.
The Blacksmith adit, 460 ft. sbove the Kaspor edit, is said to be the

place of discovery of Hilltop, The ®ore" is mized sulphide and oxidized



s

-

and contains oxidized copper minerals. Obviously it would bs difficult to

nill, It is of a good grade {See section fe. 1). It follows the contact of

s,

the hanging well limestone and the Hilltcp quartzite at the intersection of

the southoasteromost strand of the Blaciksnmith feuld, the sems intersection

that is the most important on the Kasper and Gra" isvels. The strike length

the adit level by & winze for 50 ft. The probable relationship of this

2]

SoreR to the main ore on the Heszer level is shown on szction Hoe 1.

Tho only important exposure of nillebls sulphide ore iz on the nord
Gray level., Here wnost of the ore roplsces beds in the Hilltop que rtz¢te
adjacent to the southsasternmost strand of the Blacksmith fault. There are
at least tmo mireralized beds and probably & third. & fourth ore body occurs
in the above menlticned strand of the Elacksnith fault in limeslozne walls,

The apparent preference of the ore for the Hilltop quartziie at least

in the upper levels is of eritienl interest. 8o far as can be cbserved

now, exceot alonz the Blacksmith Tault, the expocures of melallic minsralil-

horizontal distance of 1000 £t., balt 1itile if any of this More® has been
or can be zined. On the Pehm level, roughiy below the ore on the Gray level,

a 12 in, vein of high grade sulphide in limestone on one of the sirands of

the fault has been followed by a 17 £, raise. i//
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elthough not too

uncormorly sozme other rock is preferred. Since the possibilities for ore

along'the Blacxsmiv fault have been adequately tested on only one level,

the Xasper, it may be premature to say that corsidersble ore cannot oceur

in limesione at Hilltop., d&wey from fﬁe Blacksnith fault the relalively
- 10 =



.The opinion has been e sed at the mine thal a massive limestone bed
lying Just above the quarizite was probably the ore carrier and had not
been adeguately sxplored, I have scen no facis in ths field thaﬁ suppord
this opin;o&, elthough perhaps It may be justly argusd thal not enough crosse
cuts have intercepled this bed for a resl test. Host of the development

has been confined + &n ovaerdons.
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farlt zons seems to have bsen the prineipal ore channel,
Cre bearing fiuids were able o move along this fissure, for it was reopened

wany times, and vhile doing so replaced some of the lizestone with silicates

and then with snlphidesg; chlorite and carbopates. ¥there the Hilllop quartzite

is in contact with the foull z moderate munber of sxsll ore bod;es {@ap G)
were formed gs beddingepleone deposits and as irregular peds at the izler-
secbion of smaller faults with other faults including bedding-plane faulis.
The influence of the 3lacksmith fawli zons onm ore localization on the Kasper
level extended ﬁ&ﬁ £t, szoutheast from the interssciion. The southwssi
segmend end intersesticn of the Eilltop quarizite can be observed 600 £t
southwest on the scuthwest side of the nountaln., EHere cn the Eidden Trezsure
clain srs workings callad the Vest Blackszith, There is soms minor mineralie
zation at this point. 4 few tons of ore may have been produced, On this
segrent of the guarizite the only importent production to date has besen on

the Hard Luek claim gs previously noted and small workings still farther to

4s seems usually the ca:e, openings or broken ground was needed for the -

deposition of ore. Thisg seems to have been svailable in the crushed and
broken quartzite adjacent to the fuult zone and in the fault zone itself,

The massive limestones sdjacent to the guartzite, but not actuslly along the

"11‘



Blackenith feult, usually eppear tirht end uncrushed with ovidence that a
plastic cordition was coonon as revealed hy flew structure,

The greal muss of, and excosz of, limestons, around 90 per ccunt of the
mourtalin, may bave neulralized the ore bearisg fiuids and satursted then with
carbonate by the time they rozched the upper part of the mine where cerbongies
wers eburndantly deposited st least during the time of suiphide depositior,
This suggests thal in the upper levels the fIuids et this time could not
easily replace limesltore even when this rock wolled the channelways. 4long
the Blacksnith fauil ore sesms to have replaced only o zite and early
silicates.

The first exploralions at least should bs concentrated near the intere

secticn of the quartzilte with the Bl feult, on the =zcutheast side
of the fault, and in the queritzite. Certalir pessibilities favor certain
unexplored ground, The flesittening of the quartazite on the southeast side of
the fault zome introduces & new facter, Ths fairly good showing of two end
probably three beds of sulphide ore in the north CGray may be the top cf

better ground unexplored dowzn the dip of the quartzite and zlong the fault,

The flatteniang could have prozmoted a groeter cruching ard drag of the queartzite,
4nother possibility is alonz the Blacksuith fault., Oz the north Gray

levesl is the first disclosad Zmportant showing of ors on the fzult. This

iz fine sulphide ore of goocd grade, Silver and copper are higher in

proportion ts ihe load than they er
bedding, Conditions ngy improve
solutions were not so inert Yo limesion:

they had not passed through so much of

in depth on the

in the quertzite along the
fault possibly because the
t the greater depth for presumably

this type of rock,

THE ORE PESTRVES
The locatisns and assays of sasples takern by F. H. Lerchen for the

Bagle Pitcher Company are available,

These eanples were marked on the ground,



£

Hany were improperly taken. For cxanple, scue were cut slong the veins or

alongz veinlets. Neveriheless, otuers were cub across the velns with deep,

reguler channslse, 4 coriein muzbesy of these were seloeted, after careful

3
inspezetion, as being representative of the ore {izp X). Seven were recut as

ST e - ~epm Ty P § Yrrmd ] B - 2
checks by =8 porsonally end were kept in a locked bag until asssayeds A&s

across the vein as Lerchen's, as wsll as because
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they were cubt contains sowe high grade buaches or kidneys up to 2=3 ft, in
diemeters

The assays and mepping revealed four ninesble ghowinzs of ore on the
north Gray level {Zaps X and i These have been mumbered blocks 1 o 4.
Bicck 1 appears to bLe tﬁe replacenent of a bed of quarizite, The positive

zeetion of this ore is 35 x 3.8 £ (strike lenzth by true vein width)

2

making 10,2 tous per dip foot, but the strike length may be 55 £i, greater

{iZaps H 2nd ¥). The grade averages &g 1.39, Pbo 11,14, Zn 3.54, Cu 0.19.

Block 2 is the replacement of & sscond bed of quartzits next toward
ing wall, The positive and probable secltion is 100 by 4 msking 30,7

tons per dip foot., This ore averages &g 0,49, Pb 9.9, Zn 6,59, Cu trace and

Block 3 appezrs to be the replacensnt of 2 bed farther toward the

hanging wall, in fact at the contaclt of the top of the quertzite wilk the

»

&

karging wall limesione, This contact is favored by ore st seversl places

higher in the mine suck as on the Blacksmith adit level and on the Kasper
level; nevertheless, since the orc is adjacent to & mireralizing strand of
the cross-{enlt ard is not exposed for more than a few feet slong the siriks
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of the bed, only a few tons per din foot can be ealled positive, say not
over 15. The “bed“ agncars to be 12,5 ft. thick. The grade is 4z l.44,

Fb 8.2, Zn 6,2 and Cu .C9. Such & grade, since it is low in silver ar

$ha

[ o)orecha is more comparable to the bedded thzn to the fissure ore, Thus
compare Blocks 1 and 2 witk Block 4.

Blo&k 4 is ore along st“cﬂ‘ G~1 of the cross-feult (ieps B and X).

The positive ssction is 80 br 3627 making

20 tonsz per dip-feot. The average
grade Is &g 3.0C, Pb 12.2, 24 103 and Cu .40, It is clezn sulphide ore.
Thae vein stands nearly va*t‘ca;1j5 the walls are linestone arnd a raise of
unknown height hes been put up on the southwast end of the shoot.

& showing of ére can ba seen at point YRR (Hap H), but it does not seen
izportant,

The totael positive tons per dip-foot of blocks 1, 2, 3, and 4 is 76,
The aversge grade of the exposed sceticns of blocks 1, 2, and 4 iss Ag 1l.45,
Pb 10,85, Zn 7.32 erd Ca 0,15, The average width is 3.7 ft. The assays
of Block 3 were not averaged in bseause only three shmples were u;eable. The

aversge asgay, howsver, is ncarly the same as the average of the othe three

ore blocks of 100 ft. azd calling this positive and probable ore. This

ancuats to 7&00 tons of the above grade and width, u//
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2

notes by C. & Raszor in addition to some of my own show that the Yore® lies

glong the top contact of the Hilltop guartzite, It is 35 {t. long and 4

4

to 6 £t, wide., Ono end sbuts 2z sirand of the Blacksnith fault zore. The

O

tons per dip foot ar@.arcund 13, A winze haz followed this bed down 50 fts
so there is a positive tonnage of 650 and say a like amount of probable
tonrags. OCross-sceticn Ho. 1 suggests that on this interssction this ore

ney extend to the Xasper level for a similar locslization occurrence is found

on the latter level {fiap F). At the bottom of the winze Lerchen's sample



o, 28 essayed as followss 6.5 £%., 4z 6,00, Pb 21,30, Zn 12,60, 4s before

2

and contains oxidized ecopper minerals,
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The metals probzbly cannot be separated and concentrated by known methods,

sane as on tho corresponding ares on the Kasper vwhere the tons of oxidized
ore per dip-foot were arcund 80, This eouparisony the appearance of minesble

ors on a fault strand in lirestone and the mere favorzble structiral conditions

®
[
c]n
o
2.;»
N

due to ths flattening of the dip of the cuarizit Justifies optimisn
as to the geological possibilities for additional ore in the category of -
Qgoologically prosgective®s 41 least 300 £t, of extension on the dip ean

be expectsd for the quartzite, dssuming the bedded ore would extend that

£ £s

far wo have 8200 tons for blocks 1 and 2 in 2ddition to the positive-
. L 56O
probable category, If block 3 1s in fact a bed we can add 125350 tons
g

o wp . 60
gssunming & section of £x 100 equivealent o £35 tons per dip~-foot,

I ax especially optimistie about the figsure ore. Just below block 4
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on the Behm level s nev
Y,

exposed one foot of high grade sulrhide ors. I think we are warranted in

assunming & 300 £%. vp and down &ip extension for block 4. This asdds 4000

Pogitive & Probable Geologieslly Prospective Total

Zlock 1 C 1,000 . 2,600 3,050
Block 2 3,100 €,26G0 9,300
Bilock 3 1,500 16,500 18,680

- Rleck 4 2,608 : - Ao500 6,C00
Totals 7,E00 ( 28,7060 36,300

ke average grade of positive and probable of Bloeks 1, 2 and 4 is

width 3.7, 4z 1.45, Pb 10.85, Zn 7.32, Cu 0.15. There is no appreciable
tungsten or bismuth, Tkis is= all clean sulphide ore.
The woakest itez in the asbove tabulatiocn is block 3, ones of the largesi.

olru
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Poasible Rehabilitation Vandad,

----- 48

The rehebilitation necded and machinery and equipzent roguired for the

ninizum re-entry of the mine = say ths developmont work recommended in the

north Gray level = of course needs a gpecilal study that did not seexn

i

pertinent during this partl

It would sesn, however, that

3

the mine showld be werked from the Rehn level ss the main haulsge level,

This lsvel is sround 4C0 It. below the Gray which, of course, poses special

&

problsms; ineluding the difficuliy of carrying raises through to completion

for such & height, and the problem of getiing =en back and forth to the Gray.,

»

For man and material the only facility for mceess nmow is g trail. Then the

td

ength of the Rehm sdit and the branch deift its under the ore in thevngrth
Gray, a total distance of 3800 fest, raises fornidible questions of ﬁipe
line, track.and haulsge, These problems would be unimportent should there
now be & lsrge reserve of positive ore, bubt ihey look serious for an eniere-
prise not fer Eeysad the prospect stage. The scale of the mine is appropriste
mors for & large going mime than for a prospect.

The track in the Behm is, I believe, of i2 1b. weight oniy. It could
be reconditioned so &s to carry the ballery lscomotive abt moderate speed..
The grade is znot too bad, zround .7 per cent, it is said. Thers is & 4 in,
gir line on the sawe lovel, but a Uoslt iz needed to raveal its itrue condition,
¥o one ssems to know the condition of the ore pass to the Grays Uost of the
tinber has probebly fallen out, which if so is @ good thing, since it would

in any case be rotien. The {irst cars of waste should knock out any remaining

-

[

timbers Once the raise 1s cleansd out, it would appear that a bulkhead

Eu

with & chite eouid be bullt and the bass of ths reise allowed to £ill in
h

wit g

waste to the angle of repose., Then, later, the ors could be passed
through and the wesie then teken oul the Graz edit by mule drawvn trains.
There is 12 1lb, rail throughout most of the Gray levely but no alr line.



The question of getting cozpressed sir to the north Gray seems difficult.

Pogsible alternates include: (1) 4 pipe line up the slope to the Cray

Tals would be expensive and require hardebow-ged pine. {(2) If the four inch
line on the Rehr can be used, possibly a large diazmond drill hole put up to

the Gray should be drilled and used to connee’ the air lines betwecen the

levels, ©Or g linc could be installed tenporarily in the ore pass with or

without special protectiom. {3)

o

power line couid be run up and into the
Gray and an underground comp sressor installed, but this is with the difficulty
of gotiing the equﬁnment up the hill, (4} A portable compressor could be
installed at the Gray portal zad pipe laid to the £a a distance of 3300 £i.
but this would save only 1600 £i. of pipe cohpared with alternate (1).

The above are the possibilities thel occur o me., Since slr way be

even u~111 needsd in the Rehn

f?

rvuaw method 2 may be the best, The first

[N

methods uvsed, it goes without ssyingz, may very well be provisionsl. The
men puy need to walk or ride up the hill.
If the progerty finglliy justifiss it an interdor shaft doublless would

VS

s raised frow the Rehnm to the Grays The holst would be set on the Rehn,
T_his ghaft might v el; be used for lowering separabte classes of ore and waste
4 dividing the naln ore pass. The pressnt ore pzsses ars sz2id to

Z P ¥ 2

have off=zels in them or at least are varicusly inclined, If so they carnot

There are enough houses and buildings near the Rehm adit portal to take
care of fairly largs operation,

45 the explcrationyis advanced considerable underground and surface
surveying will be nceded. Yore geological work should be done and 2 survey
end appralsal of bor&eri g and oullying mines and prospects'shculd be made.
In gome of these ore repla es 13 Legtoqe. Sone ars mesr large intrusives,

-9~



nt few difficulities,

.
ce

hould pre

a¥
'

th Gray

2 of the ors on ths nor

in

The =ill

are ore

1881

Thae £
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sive plans will hinge on

¢ Reha 4 ing alr line ba tested

pipe be installed

2,030 £t

in the north Gray.

t and then carried on to the area o
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in

of 2

hat we cannol use eny

of the e

of L3

The cost

s be rcented or purchased,

37‘

it
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O en, T, canac
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s

of starting

$ 1,000,00

10,000,00

1 QCaigpiller
429 cus £te

850,00

or (3)

B

£50,00

330,00

3,000,080
;15,630,00

&
W

Iation

§ 2,400.00

ingtallation

"
irs,

1

200 ghifts @512,00

an up repa

ary cle

d

1,500,00

Contingen

2, 000,00

$ 5,900.00

2
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Total for 5 months

NeBe

nericd to do

#ost of the equipment
this work was done and 75

to 500 shifts 12,00 % 6,000,00

1, ete, 236 2,400.00
e eqguivalant to aboud LR0LE0

< - &,
~ three months

5,000,00

$18,400,60

$40,130,00

would be only slightly used afftsr
per ceat of the original

price should be recoversde

ZWETIHAMIITY MDY AT AT
ESTIULTED 2UICNTE O OB

Yr, Js He Taylor says that ore of

Blocks 1, 2 and 4 {ig

the following outcome where

2 s
u?ie

sverage greds aad character of
Cu 0.15) would give about
of the silver, 85% of the lsed, and SOF

are 17,5 ceata for zine

tform would

Szmall scale mining cost

-can be done in open stopes with

mile, dowm hill, truck

Royalties could be 10%

haul to Szn Simon at 8¢ per ton mile would be

of the net mill return or 52.50.

s ghould nob excesd 310,00 a ton for the bresking

i, The 27

only stull gnd plank tinber needed.
$2,16; "
Several additional

100 £t, raises in ore will be needed when nining starts but thess should pay

their WeYe

-21 -



Hining . $10,00 e

4 -
e

Truck heul o L .
Hoyalties 2:50 ‘

Thus there is @ balance of 210,43 for profit after the rohebilitation

and devslopment {espital charge 7} is subtracted, If this early capital (2)

-

charge is distributed to the 7400 tons of positive and probable ore it
amounts to $5.28 & ton leaving £5.15 for profit, This, of course, would be

of 1ittle inlterest on such 2 snzll tomnege considering the risk. Bul

2 sl - o 1.2 223 . I N T 5
snmalleyr capilsl write-olf per tom. This will depend somewhat on a diffieclt

Factor to sstimalte: the cont of developnmend of new ore,
2 &

1, The Hillitop mine formerly produced & little more than 13,000 tons

.

of oxidized lead ore averaging about 235 lsad and 5.0 o2, of silver fron ore
bodies sceattered over several miles of mine workings., Few stopes excesdsd a

hougand tons of production and.moat produced under 500 tons, Most of the
production was frox the Xasper édit lévelo

2, 4in extensive cxanination and appraisal by me indicates that the

gensral geclogy is aboubt as outlined by Ine C. B. Berkey in 1920. The ore

iost of the ore mined ard in sighi is in the guertzite zdjacent to the éouthp
easternmost-sﬁrand of the Blackszith fault. This intersection is favored
by ore from the Blacksmith adit down through the Xasper adit level and down ..
to the Gray edit level, The intersection is not present on the Relm or
lowest level beczuse the bedding there latiens to zero degress, The

Blacksmith fauli, however,; cuis the Hehm level and there it is still

- 22 -
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for confirmsticn of someg of the ore in

at 250 £4, of drift, Tae cost of doing

rehzbilitstion is estimated at $40,130,00.
n case of an uvnfavorzble outcome some of this expenditure could be salvaged
by seliing the eguipment,

6, On the present msritet of 16 cents lond and 17.5 cenls zinc the ore

is worth epproximately 725,09 Fo0.B. cars at Sen Simon, Arizona, This is

charged wilth the rehebilitaticn; eguipment, dovslopzent, store preparation,

royalties at 107, and mining costs there is lelt a zmet of around 5. 15 a
ton, If & larger tornege can be develorad & larger net uheuld te realized,

This might amovnt to §7.50 a ton,

C/‘,M’A* TN
L3I e R

I think everycring conzidered et this time, end assuming:an arrangement
can be made with the ovners that would mean & comniimendt nob exceeding an
equivaient of a 10 per cent royality on zay the 36,000 tons of the ore
QSUiEEuG, that is to say, not exceeding 3100,000,00, that the property is

worth controlling for a time st lezsi, and that the minimum dsvelopment work

ghould be done as outlined,

Very truly yours,

Hi3seje _ Harrison Schmiti
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4. Samples taken by F. F. Lerchen for Fsple Pitchaer Csurpany,
© their locatlon and assay rezulls,
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Cut Samples Taken in

&

 Assay

>
jru

¢

L

Results
P<

vest VWorkings CGray

Tunnel-Hilltop Mines February-March-April 1936

by

F. H. Lorchen
(Sample cuts surveysd and mapped and marked in workings)

: Sta. Ft.  Ag. Pb, 2Zn. Cu.
Sample ¥o, Description ¥o. Cut Oz pA A %
201 Horizontal 8, Side 15% &, W. Sur 0212 4o 09 90 1580 1.00 e
202 L a 8 gt L L B 5.10 1.00 3.60 2.80 +e0s
203 2 2 7 X w @ " 570 0.30 11.40 9,80 <ses
204 w w w74t 3, B, ® 0211 5,00 2.80 5,50 1.00 L06
205 ® L R 127 " H 0212 5.C0 C.02 £.,10 1.10 +05
206 n i #0350 u & ® 5.00 b 0.40 0,60 7Tr
207 7 N, =©® i5Y S.'W, ® # 5,20 1.00 20,40 9.20 +senes
208 &l - ® nor 3ot n ® w 5.00 0,80 11.00 11.80 ..
209 Across Back 13¢ 8 0 ® 5,20 T» 5.20 3,40 .0,08
210 L St 5, E, *© " 6,00 0.10 2,20 2,40 Nil
211 Across remp floor Raise #3N. 4:00 2,00 317.20 3.80 1.38
212 L 5% above Sam, #211 3,00 0.50 6,20 3,40 0,36
213 ® . Face above 9(S.E. #212) 2,90 0,05 11.20 4.80 Tr
214 Back cutwidth ore Sur 0212 3,90 0.70 12.80 8,60 Wil
215 ® w19t S, E, 470 Hil 1.060 13,30 Nil
216 Horizontel W, 3ide 20 3, B, Sur 0212 490 0,30 1.20 0,40 Tr
217 ® weooa o 251 R # a 5,70 0,30 3,60 0.60 Kil
218 B * .m 30 " n " 5.10 1,10 16,90 4.10 0.37
219 n w n 348 0 L i 4,10 1.20 7,10 3,60 Tr
220 u 8 ® .38 - = u n 5,10 2,30 28.80 3,40 Tr
221 Ll LI AR Ae ) # ? w Le®0 1,40 23.10 7.G0 0.10
222 ® CHE E A4l n " " 5,40 0,20 4,80 2,70 Tr
223 n L A a a 5,00 0,60 6,60 7.60 Tr
224 AcroBs Back:® ¢ 428 w n w 6,60 1,00 5,70 0,60 Tr
225 u ® 27‘ w # L Z‘,.;A.O oo 20 5 .10' 2030 Tr
226 " u g5t " " # 4.S0 0,10 1.10 0.40 Tr
227 a g 19t g, 0y, ® o 4e20 0.10 0.50 0,30 Tr
228 Horizontal E, Side 10' 8, B, ¥ 0211 5,00 0.60 4430 7,10 Tr
229 Vertical I, v LY 8, W, 0208 5,80 2,30 1,70 0,70 Tr
230 ; B g, & P "8 w 0216  5.00 1,60 1.30 0.20 Tr
231 ® S. ” 15t n L 0205 5610 0.80 3.80 0,40 Ty
.232 L E, n it w t 0210 L:90 1,90 ..0.60 0.50 - Tr
233 " N, u 1a¢ Wog ® 0206  4.80 2.30 1.50 0.40 Tr
234, ® E. Roop5t woowm 0210 5,60 10,80 7.90 0,50 Tr
235 & Buyii . M 201 n § w 0206. 5.40 5.90 9.90 1.60 Tr
236 dcroBs Back . "3t 8, B ® 0210 5,00 2,10 - .1.80 1.30 Tr
237 - on ; 16t 8, W, 0w 0208 6,00 Q.40 Q.50 0,60 0.8
238 L 8 13t ¥ " 0210 5,50 2,30 2,40 0.30 1r
239 Brow Back Dr. Reige 4n, n 0213 4.00 1.30 9,60 5.40 0,46
239 Check Qut _ 400 2,70 11.20 2,40 0,83 7%
240 Vertical S, side 9'E (near) 0215 . 5,70 3.60 6,30 2,60 0,64~
242 dcrogs back Spad #1 37! E. 0215 3,40 4.00 3,70 1.80 0.64.
242 ® w T 31'E, - 0215 3.00 6,60 5770 2.40 0,28
243 7 . Vertical S, Side 25! E, 0216 3,30 480 ¢ B.90 -5.80 Q.36
2L, 4dcross Back 18' E, " 0215 . 3.50

None of these samples give more than a trace of Gold.

10.40 6,30

0.20 it



Gray Tunnel, Hilltop Yine, Assavs Feb,-April 1936

: Sta. 'te ... 8gs . Pbe - Zn, - O,
Sample XNo. Description v No. Cut 0z. % % %
245 Across ramp Raige #4H. 42 0215 2,00 1,20 12.60 11.90 2,12
246 dcross back and Vert 43'F 0215 3,70 5,50 20,00 23.60 1l.54
247 Leross Back 5210 02i5 3,10 3,10 1.50 0,03 0.08
248 YVertical E, Side 15%E% 0215 3.10 0,60 8,80 5,50 1,28
249 Vertical S. Side 3ts 0215 5,00 0.90 9,206 1,10 0.C1
250 u i v oy 0213 5,60 1,20 5,50 1.00 0.54
251 " n " 12'E G215 4,00 0.0 9,00 5,50 .0,18
252 4 B B, Z21'5 0215 5.40 3,50 6,10 2,50 .0.01
253 w E 15y 0213 3,10 -1.60 7,10 0,90 .0.10
254 w v 209 oo 0213 3,40/.71.,40 11,80 1.20 0,08
255 u ® L3 iy 0216 4,10 0,60 6,40 .3.60 0.41
256 ‘Raise #3 ¥ up 13" N, side. . 4,00 0,80 13,80 97,90 0,10 .
257 L% 45 N oup 15 N, side | 4e20 3,10 13,70 21,00 .0,15 ..
258 “Vertical arnd back E, side 25VE. 310 1,90 13,90 -:1.70 .0,14 -
259 .oon S, 8ide . . 11'E . 021 3.00 - 1.20 12.5 9,80 G.,13 .
260 Leross back 6'E, ' 0219 2,50 1.00 13.90 7.30 0,15
261 Horizontal S. 8ide ' . 12'E 0215 5000 0.60 7.60 5.20 0,82
262 Vartical S, side'1/2’ _ : 0219 5410 9,10 8.20 0,90 0,07
263 “Across Baek .- ... 8'E_ ., 0215 ' 3,10 ~ 1.00 :7.80 7,10 0,27
28 ' w oon 63w 0219 | 2.80 1.30 "3.40 0,30 0,08
265 T LT 30t% 0213 3,60 1.80. 2,50 .0,20 0,06
266 Vertical ¥%. Side . . 35'Yq 0213 3,70 1.70. §,60 0.50 0.1
267 ‘Across E, Side Raise #5 N up 20° 3.0 3.00 21,80 27,80 0,6, .
268 L A n.#3 Nauplét 2,00 0,90 12,20 11,80 1.66
289 * W, ® ®  #5 N oaup 20 2,90 2.30 20,40 12,70 0,17 .
270 Forizontal N, side 1' E 0212 1,02 ¢&,20 8,20 3,80 0,10 -
271 Vertical S. Side 30% 8 e 0202 6,10 0,80. 6,60 7.00 0,06 .
272 iy, 5" B B35 B 0202 - 5,20 2,60 1,40 0,50 0,11
273 W URLD5 S 0202 5,00 2,70  11.20 6,00 0,09 _:
274 . ®w.w W oog1 g C202 2.50 0.50 9.60 4,60 0,08
275 - B #OGRAZYR T e - 0206 - 8,60 1.80° 12,50 12,70 -0.80 %
276 dcross back 46 S, . . 0202 4,90 1.00 5.0 5,20 0,05
277 Vertical S, Side &' W, , i 0206 6,70 0.80 7.50 9.40 0,05 .°
278 u S IR E L SR 0206 6,20 1,80 6,20 8,70 0.04 ..
A9, LR e B T 0206 ~ 5,10 2,80 19.30. 17.00 0,31 -
2€0 : I S Eh i L 0206 2,60 0.80 3,90 5,50 0,06
.. 281 - keross back - BYR - 3 0206  4.60 2.40 6,00 14.20- 0,08
282 Vert, & across back side 10'E 0206 5,10 2,00 5,90 6,20 0,10
283 Vertical S. side 15' E ; 0200 5,20 0.90 5.60 3,40 0.06 °
284, " & back 10' W ; 0219  4.80 0,50 0,30 0,50 0,05
285 4dcross back 65' B 0217 3,60 5,00 6.40 11.00 0,05 -
€6 ° Raise 5' N, up 27! ¥ side . . . 5.10 1,60 14.50 12,30 1.36
287 H,o® R oWy g 2,70 1,60 4.80 4,00 0.94
288 Ore selected from gob from R. 1 ¥ course 12,00 27.80 0,80 . Tr
2897 i " po® W KR 2ERE OB 3.50 14.40 2,10 0,07 -
Hotes Average of 87 cut samples - cw JRT8 - 156 - 05,22 0,24

Samples 293 RCheck cut® and 268 and 289 were excluded in determining average above. .

By F. H. Lerchen, May 20, 1938
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Assay Results of Ch
Samples Taken in the Kasper Tun
£

2, Farch-ipril 1933

By - F. H, Lerchen
(Samples cuts surveyed, and mapped, arnd marked in workings; stope-fill (gob)
samples consisted of selecied coarse ore and ¥grab® fines.s

Sanmple

Tt &u, &Z. Pb, Zn, Cu.
Ho. ' Deserinticn Cut Oz, Oz, % % z
301 Aceross vein bottom winze Sta, 0314  5.10 Hil  2.40 10.80 &€,60 0,09
302 . u w 251 Ti{winze) © i 3,00 W 9.50 20,50 0,70 0,14
303 " ®  20' (winge}) ¥ 2.00 0,02 12,20 20,60 0.30 0.47
304 - n ®  Collar winze 17' W ® 1,560 0,02 7.40 33,80 0,30 0.03
305 Dack cut 19' S. Station 0327 3.00 Tr 2.80 11.60 5,50 0,13
306 Horizontal W w w 3.0 Tr  -3.80 19.20 6.49 0.10
307 Selected ore from Stope #4i1Y. dave  0.02 37.40 £3.70 0,02 0.15
1308 Rl @ n wo fain aiss - Tr 6,40 20,50 7.50 0.27
309 o n n LI S eees Ir 11,20 36,20 0.40 0.10
310 v LI " W " #5 " e Ty 11.80 39,87 0.4Q. 0:16
311 Horizontal-wall 1C'E old Sur. Sta. o i
' . &g : : 86 5.00 Ir 2.40 13.00 0,60 0,06
312 Fon " 15t =w ® Sta. 5.00 Tr 5.40 18,30 0.50 0,42
. LT , &b ol e P :
313 Back cut 3'W Sur, Sta. 0328 3,00 P+ 3,20 11,30 0.20 C.11
"31 Horigontal Wall 16'YW 0328 5.00 Tr 0,40 8,40 3,10 1TIr
315 Pace drift 37! W, 032 2,00 Tr 4.80 18,40 0,30 TIr
316 Back out 15'E Sta, ® 3,00 Tr 9,60 27.10 0,40 0,05
317 R ® 51W ® u 3,00 0.02 6,80 35.40 0,30 '2,1C
338 Horizontsl 36' W @ 3.00 .04 23.40 38,10 0.8C 0,06
319 Back out 12' ¥ old Sur, Sta. 84 3.00 Tr 5,00 21,80 1.CC 0,32
320 = Fines from gob in #. N. stope ense  Tr 2,80 8,10 0.40 . Tr
321 Verticel cub-south %W, 110! Sur #7 1,060 Tr 0.30 7.70 10,8C 0.07
322 - ® % S, W, 3% Sur, Sta., #6 1,00 Tr 3.60 20.10 14.60 3.41
323 A @ oy wm.  owmo 1.0 Tr 3.80 20,40 24,10 4.21
324 , B ¢ B o, B3G5 W L 4 1,006 Tr 0.30 13.40 1.90 1.58
dverage 19 cut samples per ascays above 5,67 19.96 L.23 0.60

Control assay certificates of Hawley and Hawley, Assayers, Douglas, &rizona, in
the files in the office of the Hilltop iines, Hilltop, show shipments of 231 cars of
ore; principally from the Kasper Tunnel workings, made in the years 1923-25-26, show,
for the tonnage of 11,42/ tons shipped:

4z / Pb/ Zn. Cu. Fe.
T Ton % % s

. Note: The averags of 87 ®eut® sample
Gray workings give s S
_ carg of ore
(11,424) tons mainly from the Xasper _
workings 1924-1926 o 5,24 23,06 5,06 0.35 16,20
Blacksmith workings '
The average of 19 cut samples in 5,87 18,96 4.23 0,60
Kasper workings '

in Tr . 5,2 23.06 8.06 0.347
231 1,78 7.56  5.22 0.2

~

lemo. by F. H. Lerchon, Tucson, Arlzona, May 21, 1938
' /
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Results of
n Hilltop liines by F. H, Lerchen
937 to April 19,-1938

Assay
Character Sanmples Taken i
From December 14, 1

Sample &g, Ph. Zn, Cu. Fe,
No, Daserintion Ors, 4 9 g, w9
"1, In place lst E. Dr. Xasper tun, 16,00 85,80  0.20 '0.18 4.80
2. Buried in Kasper Tun. VWest side 9,00 32,10 28,60 0.09 3.00
3 7 Sulp. dump Rhem audit Garnet 34,07 9.60 0.40 0,08 20,10
b Base ore, garnet gangue Gray D. 3,00 15.80 3,30 2,36 11.18
5e ‘Heavy black sulphide Gray Dump 7.6 - 35.00 21,10 - 0.50 2,30
6, Float red, above Xasper tunnel 0,50 9.10  ~— — —_—
7. ~  Ore in place 29' (E Sample #1) 1.3 10,50 0.90  1.00 -
g, 5.5V cut NW face Blacksmith Adit 5.50 40,00 6,00  0.20 &.70
9. -+ 6,0' cut continuation Sam. #3 0.30 15,00 4.50 0.60 3.40
10. 5.0' cut back Dr. 6! 8¢ 8 & 9 2,10 - 22,30 7.10 0,07 2.40 -
11, 147 cut Ho W, 22 SW from € & 9 © 1,70 14.60 10.30 0,08 3.30
12, . . Chute 5N, W, Dr, Grey Audit 1.0 23,30 10,00 0,12 1.70
13. - MNear raise extreme N7, Dr, Grey T,  1.40 29,00 13.20 3.26 3,10
14. 3! cut outerop surface Blacksmith 1.4C 16,30 9,00 0,10 —
15, Selected dwmps surface : 2,60 23,30 6,10 0,08 =
16, Ore dump Fife audit 6,50 43,80 3.10 Tr -_—
7. Chutes G. 1 & 2 S, SE, Dr. Gray &udit 0,30 9,60 0.90 Ir 29,10
18, Carbonates red H.W. telow Gray 4sudit 1,80 40,60 1.30 —_— —
1234, 10% cut base raise ¥ Drift Gray T 30.40 10,70 2.30 3.20
19, Blotches side Dr, 150' EW #18 4 1.60 20,30 10.54 5.6 — ///
20, VDisseminated ore in dump Rhem 4dt. 0,80 7,00 1,10 Tr 0,50
21, - Confirmation rejects Sample #3 2,30 1,80 ~—=- — —
22, Confirmation rejects Sampls # 7.20 32,00 | — — _—
23,  A/Coned fines ceib plat. Rhem Dump 9.00 4,30 1.00 — —
2. Broken (over) froum above, coarse 15.80 0.20  1.20 -- 19,20
25, Pines loadirg platform Rnds Pase 10,30 34.40 ° 3.60 —_ -7
26, Coarse ore ® ®  Hands " _ 5.80 23,90 25,20 —_— =
27, - 10th shovel Sam., base ore Rhem :
. (workings - - - oub in dump 10.00 5,40 0,60 0.25 9.90 v
28, 50 depth winge Blacksumith 6 1/2! ;
{across SE face and winze) €.00 21,30 12,60 —_ —
29, Boulders ore in muck Chute #5 Sun Sta :
No. 23 SE, Kasper Drift 3.60 35,00 5.90 — —
30, -Ore in place FW ¥inze Chute #1 '
Station #12 SB, Drift Kasper 2,20 24,40 2,30 — e
31. From mucH¥ in Chute #2 North 41.00  48.,1C 0,40 (G,18 ==
32, Massive Pyrite badding plans to . _ . >,
A rates No, T Rhew o, 300 v~ T ef
33. 1//Selected ore place raise No, 1 , w
/165" Rhem tunnel 16,40 21,00 9.30 A
34 6% ore in place back stope near rais ' ‘
From Gray 4dt. Kas. Lvl. Se, 8.40 36,80 17.00 0.12

-5-



Sample ; : AT, Fo. Zn. Cu, Fe.
o, ._Description D28, % y % %
35, Under outcrop. Long Dump N, shaft 35,20 41.60 —- — CHECI -
3A. g cut ore M, sigde shm Long D 3.0 57,00 0,20 Ty ([HECK
3% Asstd, ore dump long ‘un. Clainm 27.20 13.860 0,50 — Gl K
38, Cutecrop -Sur., &bove SE. Dr. Kas. T. 0.50 7.70 0,20 —
39, & selected ore in place Sur, Sta.

0113 X¥¥ Drift Rhem Tunnel 24.40 19,90 4.90 — LpEK
40, Bedded ore in place, 18" cut extrene '

N¥, Workings Fhem Tun, 1.80 14.60 02.40 Tr cassk
41, Dumps old Workings W. side along trail ' :

. above ¢ mp—sk°llo workings 5,20 36,50 2.70 R

42, Shallow shaft Sur, Sta, 18, Blacks, 13.00 54.70 0.60 - =~ 2.
43 5% open cut Sur. Blacksmith 3,20 16,10 17,70 — — 7
LL Open chute and cheft dump ore Sur, ' _ CHEK

StatZlons 14~-15-16 Blacksnith 7.60 41.30 11,00 — — ° .
LA, 12% eut Oxi. S. side X0.SE Gray ¥Wrk. ,

Sur. Ste, 216 55 Deg. ¥W. 29.COf 5,60 39,80 17.20° 1.20
45, Narrow high (.5, side X¢,SE Gray Tk ’

Sta. 216 5.30 Deg., W. 39,00°

Control assay certificates of ‘“vley & Hawley, iAssayers, Douglas, &4rizones in the
files in the office of the Hﬂ‘ltor liines, Hilltop, shcw shipments of 231 cers of ore,
prineipally from the Xasper Eunnal Yorkings, made in the years 1924-25-26, show, for
ths tonnage of ll 424 tana sh 1nped-

ig. Pt 24, Cu. Fe,
Ozs, % % % 2

Shipments of 424 cars of ore (11,424) _ j
tons mainly from the Kasper wo rlingsy>xqg P S A Tk Corng )
19241926 5 2, 23,06 5,06 0.%5 15,20
The average of 87 ®ecut® samples inum™s.c 925 s90 T,
Gray workings give . l 7e 7:56 5,22 + 0,24
The average of 19 cut samples in
Kasper workings 5.67 19.96 4,23 0.60

Memo by F. H. Lerchen, Tucson, Arizona, May 21, 1932
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Y« We Hlatson
Zilltop-via Portal
Arizona.

July 13, 1948.

Mr. Joseph T. Terry

1318 So. Ivar Ave.
Rosemead, Calif.

Dear Joe:

Please accenpt my apologies for my delinguency in answering
your letter but I have been so busy putting things together
with the usual uncertainties. These are¢ now velnsg resolved
into a definite line gf proceedurs. ‘ '

Plecase let me know at your sarliest how scon you can come

up here and how much money you will need To have to bring your
equipment or at least the essentials of it 2long with you. Now,
Joe, I am in a touzh spot for the moment but I need you very
badly and_if you can come at once we can pro-ide accommodations
for Mrs. lerry and yoursell and we will get together and fight
this thing into productlion as we both have done many times in the
past. Let me know where and how much to send so that you can

cut loose and come stright up here.

({1(

YWilth old time sincere regards,



1318 3o, Iva
Rosemead, Ca
fuzust 23, 190

(handwritten)

Dr. 3. W« Viatson
111 Top, Arizona
VYia Portal.

T am writinas this at the Viicks of fice, wvho has just told ne about
D 3 J
i~

3
your plans and program regardinz the nroduction of a rougher Jig
concentrate at nllﬁ Top and milling the jis concentrate at Lordsburg

T W
Nellie

I have just returned from a three weeks Zag £
flotation process equipment at the Sutterlly “‘ine on

Kern, Co. Calif,

Mr. Franl VWicks maentioned that desire wy services in cperating
the selective flotation mill at r3. Lf so, please letl me

know at your earliest convenience at LI will not be held up by
taking on more ore testlng worlk. esent investisztions skhould be

con 070ted witiiin the nsxt tw
Please reply by air mail.
-

#ith kindest regards.

Sincerely yours,



ad, Calil fo rnia.

November §, 19l8.

r. Brnie VWatson
Hill Top Mine
Via Portal, Arizona.

< o

Ify dear Friend:

Mr. Wicks and I still talk about our enjoyable trip to
Hill Top, and sojourn under your hospitable roof.

I made a trial flotabtlon test on the Jig sample with apparent
good results but desire to check it belore mak;ng a deflnlte
statement.

d, I would apprecliate receiving about Te

Vith this idea in mind,
T2 baslet and hutech concentrate.

pounds of a composit
I have faith that your abllity and tenacity will overcome all
the adverse odds and thabt success wiil crowvn your efforts.

~nte

with very kindest re"ardu,



g : : f(»\ S TR S ‘(l‘

JOSEPH T. TERRY. .
1318 So. Ivar Avenue
Rosemead, Czlifornia.

December 16, 19L8.

Test No., 2 Piedmont Mines Inc. Jig Concentrates.

Assays. Vit. X Assay

Product . Weight in e ! Lead %Zinc. ° 100
Grams %5 .

Lead Concentrate 170.5 3,10 63.1 7.0 21.51 2.38
Iron Concentrate &0.3 12,06 3d B.5 3.75 1.02
¥Middling . 52.2 10.4L 15.3 9.5 ©1.59 0.99
Tailing 267.0 53.,0 2.5 .9 1.33 2.61
Heads 500.0 100.0 26.2 ©6.7° 25.18 7.00

Distribution of lead and zinc in products in percentage.

, Lead dinc
Lead Concentrate 73.33 311,00
Iron Concentrate ' 13.30 1)1.57
Kiddling | 5.6 1.
Tailing 7.63 50.02
100.00 T00.00

The material testsd by ¥lotation, is a jig concentrate in whi £
and zinc contents are largely in an oxidized state. Oxidlized zinc does
not respond to selective Tlotatlon and its rscovery in maries

by leading or other methods will necesgsitate considerable e

The Jig concentrate was ground in a laboratory ball mill to a wet pulp,
100 percent minus 80 mesh. '

By combining the lead concentrate, and the iron concentrate, plus a-
calculated recovery of 73.33 percent of the lead and zinc in the middlin

gives a calculaued total recovery of 90.76 pnercent of the total lead
assaylno bT.73 percent lead and 7.38 per cent zinc.

Respectfully submitted,

JOSEPH T. TERRY



id -Zisenhauver, Jr.
320-322 So. 3an Pedro
Los Angeles 13, Calif.
Phone VA 9328

Los Angeles, Calif. Dec. 16, L8

I hereby cercify that the samples described below, received from

J. T. Terry, assay as follows:

Qvner's mark and samnle FPercentazge of ~
Copper Lead . Zinc.
Heads 26,2 6.7
I'idds 15.3 9.5
Lead Concent. 63.1 7.0
Tailings 2.5 1.9
Pyritic Iron 31.1 8.5
Charmge: 312.00 =d Zisenhauver, Jr. (signzd)
Assayer
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1318 So. Ivar Avenue
Rosemead, California.

January 21, 19L9.

Mr. Erne iiatson

Manager

Piedmont Mines Incorporated
Hilltop, Arizona, via Portal.

Dear Mr. Watson:

I am sending you for inspection, samples of sulphidized lead
carbonate, iron pyrite and tailing from your jig concentrate
by my selective flotation process. ¥y process is applicable to

mixed sulnhides and carbonate ores.

Because of the.fact that the valusble minerals in Hilltop ore
are finely disseminated throuzh the gahsue matrix, it is nmy
opinion that your present equipment of a crusher, rolls and jig

are not adequate to effect a satisfactory recovery.

One cannot go wrong by duplicating the design and specificatlons
of successfully operating mills, built for exaM)le by the Denver
Bquipment Co. or Vestern Knepp Co.

Under my method of treatment thre
cells are required with condition
zinc and pyrite, respectively.

e separate banks of flotation
ing tanks between, for lead,

If you will let me know what tonnage mill you contemplate building,

I shall take 1t upon myself to send you plans, specifications and
data.

I am still hopi*’lfr that the day is not Tar off when Mrs. lerry

]
and I can join you at- HLlltOO. Incidentaliy, Mrs. T. 1s an excellent

cook.

We arc naving a dPlZleﬁ” rain at this writing.

Hoping that this finds you well and confortable,
Qe .
Sincerely yours,

JOSEPH T. TERRY

{
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JOSEPH T. TERRY
etallurzist - Ore Treatment
Mining - ¥illing - Leasing.

1318 So. Ivar Ave.
Rosemead, Calif,
Tel: Atlantic 65932

Dr. Erne Yatson
Hilltop, Arizona,
via Portal.

Dear Mr. Tiatson:

Herewith 1s The tabulated result of the flotation and
sravity concentration test on your jiz tailings based
on the re-Tlotation of the tailings from the previous
test reported. I owe ¥r. Disenhauer 51.75 for the last
assays.

1 was in ,Frenk VWicks office yesterday, and he mention:z:d
that theﬁg is still a chance that you may want me on your
staff at /the mine. Nothing would please me more than to
werk for and with\you. '

Trusting all is well with you physicnlly, spiritually and
financiglly,

AN Z

g ' » Sincerely yours,

Joseph T. Terry



Gravity and flotation concentration test on
{illtop jiz concentrates.

[

weilcht in wt. in Ounces per ton Percent

Grams 7 Gold 3ilver lead.

Goncentrate 197.5 39.50 tr . 6.00 60.3

iddling 1,3.0 28 .60 tr 2.02 1.9
Pyrite 7.7 1.8l tr 14,00 00.00
Tailing 151.8 30.36 tr 0.17 : 0.98
“Heads by Assay 500.0 100.00 Ty 333 20 L

Percent weight X assays equals Heads by calculation

R Silver Lead
Concentrate 2.607 23,818
Middling 0.577 _ 1. 261
Pyrite 061 0.000
Tailing ) .051 . 0.297
Heads by calcuation 3.290 28.376

Distributlon in per cent of total values

Silver Lead

Concentrate - v 79,00 83.93
Middling gt 17.50 15.01 :
Fyrite 1.85 00.00 /

Tailing - ‘ 1.56 1.06

B 100.00 100.00

Calculated recovery,

79.09 X . 17.50 plus 79.09 equals 92.93 per cent of total silver.

~

.

83.93. X 15.01 9plus 83.93 equals 96.52 per cent of total lead.

Retio of concentration.

Concentrate minus talling

—————————————— mmmmeeee—eeeeeee—w== Dased on silver 2.30 tons into 1

n " lead 2.16 " " 1
Heacds minus tailing ' '

This test was made on tailings from a previous test representing

33.59 per cent by weight of pulp and assaying 6.7 per cent lead,

by state sulphidizing and flotation. producing a tailing assaying
zold trace. Silver 0.17 ounces .5 lead 098 Previous calcuations
vere rectified to conform to the final tailing.
The flow sheet recommended is grinding the jig concentrate in a roé
mill, Classify on a 35 mesh screen and return the oversize to the
mill. Tan P ‘

j
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Table the 35 mesh pulp and take off a lead concentrate. Cut
out a sand middling on the table and return it to the mill.
Run the slimes table tailing to =

g a conditioning tank and then
by step sulphidizing recover flotation concentrate.

It is my opinion that this can best be done at the property.

On oxidized lead ores, classification on stainlesssteel screens,
and concentrators is superior to free settlin q classifyers

such as the Dorr, thereby avoiding over gri of the lecad
minerals.

JOSEPHZ T, TERRY

3/17/u9
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Min

Mol
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: Sls.'”?¥;;HTSecondary silicates

-LEGEND FOR HILLTOP MI}E

¥ine Vorkings

.Shaft

Winze
Raise-
Chute

Vorkings back of, or below section or plan

VWbrkings in front of, or above section or plan
Adit

v"_ ’Prospect

Rocks

Limestone (undifferentiated)

. Quartzite
% shale ..

i :Porphyry (Lndlfferenulated)

" ,1  ¥inera ls

fiCalena
»>  Sphalerlte
f?i pyrlte e
-Chaiff; f?f,

Chalﬂopyrlue

_"ﬁCarnet
':l Epidote .
Chlorite
: Carbonates (Pot lead ore )

"hlnerallzatlon '

Alteratlon uynbols 5
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' Omdlzed

| Fault

© Alteration Symbolé Nconty)

: Iorcellenlte (Hornfels)

Yo tamrphogeu

n.'\‘ >

‘ ;>lichtly dtcrcd

: Iffoderatély altered

‘Strongly al uered

H Ozidized iren minerals

1 Oxidized copper minerals

Low érude ore mineralization

& uulphlde ore

Oxidized ore §

Structural Symbols

'Gouge'

Breccia

: Fc..ult ghoning d...p and w:.m 2' of gouge
“ Dip and strike of beds

Broken ground not breccia, i.e., frag;rﬂent.a not romted
Jo:z.nb:m "thar“ or frac hurinq 's:n.t: dip
D.zrectlon and czip oi‘ gt.rlata.on.) on fault“

Known contact

B Inferred contact

An{:le a:vay i’rom plane oi‘ sectmn o

NoBe ’u‘he'-x above symbols are orange read prc-ore: ';':heh rad,
undifferentiated; v*hen green s pos’a-ore.

... Some abbrevmtlons are formed b;r dropping con.;oncmt.,

S oi‘ *bhe v:ords ¢




