the 410 HOWTH ORE BODY on the contrary shows & pro« \
. gressive decresse in value with depth snd between the 700" and 850°
levels it ie so poorxr that 1 doubt &f 4% will be workable, louwe ade
ditional exploration should be done before it is positively cone
sidered that the ore hes petered out, but in estimating veserves I
am not considering snything im the 410 Horth Ore~-thoot below the 700
level.

lie furth:y work has been done oo the BLUE BUCK ORY BODY
which so fer has been m@g:i‘gr g:n%hc 400" level, It is now prope
to extend the 250" lewvel v intersect this ore-body snd considering
the surfece indications wnd the general character of the ore-sheois,
i do net think there can be much doubt that good etoping ground will
be opened up Letwesn the 40C' level and the 200', There should olso
be mined, some good ore wbove the ZHG', wrkinz up through the sule
phides und the mone ¢of secondary enrichment and into the oxides,

The LLUS Bl ORK BODY has not yet been definitely proved
to exist on the 40U lovel (which &t thie point is sbout 50U feetl
below surfzoe). However, in the breast of the drift and the orosse
cuts, the stringers of oro sare now beginning to show carbonaies,
pxides and alwo & 1ittle sulphide. These indicetions meke it seom
sltogether probable thal the drift is approaching the end of the ores
shoot; just how Jarge the ore-shoot may be at this point, is luﬁ»:ﬂ-
ble %o may, ond this can only be determined after the drift hus prow
cceded throughout the full length of the ovesbody, < presumebly
matter of 100 to 300 feet., ‘he extension of this drift under present

conditions would be expensive and slow and it seemed best to suspand
development until this can be carried out under more favorsble cone

ditions, whioh sheuld be poseible within the course of the next two
or three months, 1 consider that there ie every probability that a

good pre~body will be opened up at this point,

e



OB B B.X B B 5&3’ 5 B
‘ The ore recerves of the Blue Bell line, I entimate as
follows, os st Hoveuber 1st, 101l3ies

Totel sll Ulssses: 154600 tone ¥ 3,58 Coppery end $1.50 per ton in

gold and silver.
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ORE BOLY GROTION BACGHER FOULPIVE HIGHRY FROBABLE
SLUB COST:
‘ 800 & 250 KLY IV
408 260 per SR
400 = HOU GO
BGa } AUOU 4200
60 17040 o
606 Houo 500
703 3100
851 400 BOOG J00C0
‘ Helow BOU 100U
418 BOVER:
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801 1000 000 000
701 160G 00
801 1000 4G00
Salow 830 SOG4
430 HUiTH:
89 ¥ 250 600
430 JBGO 2400
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410 only
proved e _
yet, 2000 :
: turfece
only.
TOT AL 14000 SJUGLG 71660 D000
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BUEEAGK:
Blue Coat “2R00 47600 000G
410 South yieie el 13060 OO
418 North 1480G0 LBOGO BUOG
Blue Buck ; : SO000 e
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in conneotion with the chove estimates 1t should be
poted that 14,000 tons of FUBITIVE ore is broken in the slopes, while
the belance, 30,UC0 tons is proved by the levels above and below, and

by raises ocutting the ore vertiowlly. It is, therefors, all exposed

on three and for the wost part on four sides,

Yhe HIGHLY PHGSABLE ore 1s exposed sbove and below and in

part on the sides and considering the continuity of the ore-shoots
a8 proved to dmte, this oclass of ore may be considered as being ale
moet poaitive,

The PROBABLE ore represents the vontinuation of the
proved oresbodies below and above the last point vhere they are
posi tively indicated. |

The BLUE C0AY snd 410 SOUTH sre estimated to continue
a® at present for approximately 5O feet greater depth. The 430
HOBTH e ocetimeted to continue {though considersbly diminished in
grade) between tneGOU' and 700" levels, The BLUE BUCK is estinated |
to contain o consideravle quantity of ore, considering the surfeace f
indioations and the ove shown on the 400' level. The estimate of
PROBABLE ore ia, of course, merely & personal opinion, but it is \
submitted that this estimote is conservative and there is & probes
bility thet future developments will very considerably inorease the
pquentity of your reserves beyond the figures which are givea above,

Regarding the grade of the ove entimaied, it is not
possible to give an exect figure owing to the incomplete sampling
of a large portion of the ou-bod& and wore particularly to the

/

cureless weaner in which the record of past sampling hes been kept.
The estimate is basaed on & study of sll the ssmples recorded and sleo
on the grade of shipment mude to date from vhich it would oppesr
probable that the broken ore will average close to 41 copper after
sorting and that the grade of all the reserves cntimated above will
average betier than 3.5% copper, and §1.50 in gold snd silver to the
ton;

-Pe
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these figures having been given as sn average for the above estimate.
in addition to these estimated reserves, it will be noted that there
considered

is a large emount of low-grade ore not VA in my estimate, much
of which will average 20 in copper and $1.00 in gold and silver to the
ton, Guch ore im not payeble under present working conditions, but it
ie believed that st mome time in the future, inecreased efficiency of
mine oyurationé and reduced milling end smelting costs will make it

possible to mine and ¥rpat a great part of this ore with profit.

Bince 1 estimated the reserves in February this year,
very encouraging developments have been made by means of cross-cuts

into the foot and hanging walls, more particularly the latter, and

these have proved the ore~bodies to be wider in general than previouse
1y estimated by me and it seems likely that in otoping out the various
blooks of ore, sadditional width will be gained at several poinis, , ‘

1 would recommend that the following development work
phould be underteken in the nesr future!

(1) Extension MNorth of the 250" level to the Blue Buck |
ore=shoot snd the subsequent raise frou 400" to 260" level in the
ore-body. .

(2) #xtension of the 400' level to tap and develop the
Slue Bell ore-shoot throughout its entire length and subsequent raise
to conneet this level with the old shaft,

{3) Extension Nerth of the 700" level to tap the Hlue
Buck ore-body end subseguent reise from 700" to 4V0' level.

{4) Deepening the shaft to 100U' and subsequent -crosse
cuts and drifte to develop the various ore-shoots on this level,

(8) COCrossecuts at various intevals throughout the
length of the mineralized zone from the 400' level amd other levels,
more particularly to explore the ground lying directly under ore-bodies
indicated on the uurfhét.
: The first of these developments should be carried on st
once a8 it is absélutely necesssry to permit the extraction from the

wiie




Blue Buek oreeshoot where & large reserve will probably be found.

The other developmenis, al though very jmportant may be deferred for

five or six months, until such time as the mill and smelter are oper-

ating on a regular and, as ve anticipate, @ profitable basis. After

that time I would rec

ommend that a fixed sum of money, say #15@0.005-

/ should be allotted each month for development and exploration work

and that & most vigorous and progressive poliey of development should

be continuously pursued.

WORKING COSTS.

The following is & table showing what the mining coets

heve been from January to August of the present year, end showing ale-

go what 1 estimate the working costs should be after the mine is

operating regularly on the besis of 200 tons OF more per day extrace

AR S

tion. These latter costs should be attained by May of next year. The

estimate given here has been shown to Mr, Walker and also to Hr.

Trengove, and boih agree that these figures can be etteained when the

new scale of operation goes into effect., Meantime, every effort ihéuxd

pe made to reduce the present working costs and to prepare the mine

TR

for breaking and handling the necessary tonnage in the most economical

e

Je e

and efficient mannersd

PER TON OF ORE MINLD.

5 PRESENT COBIS BETIMATED FUTURE

’5 (From Jan.to Aug.1913) : CGSTS.
Extraction t 2,04 i 1.63
Development ‘ .25
Heisting . 24 .35
Pumping k@ .08
Premming & Soriing on
gur face ‘ . 28 « 460
Operating Blecksemi th Shop +O2 : 02
Texes & Insurance 13 .09
Proportion Humboldt Expense 12 .07
superintendence at Mine <10 .05
Mine Qffice 01 0L

g gtable 02 .01

\ General Expense & Sempling + 25 )

\ ?TO0TAL 3,31 2,65

In sddition to the figures given above, e s . 14
freight on ore from the siding to Humboldt has been heretefore 35 ota.i
per ton. . ;
B
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1f this freight rete should be continued, the total cost of ore iaﬁd

down st fumboldt will be £3,00 per tom but we sre hopeful that the
keilrosd Company will decrease the rate to 25 cts. per ton in con-

% gideration of the larger guantity of ore which we expect to nandle

and this will reduce the cost to §2.90 per ton 1814 down at Humbsldt.
w ‘ o
Gertain matters in aonnwuon vtth the oynratinn of the

Blue Bell Mine appear to me to require sttention snd alteration both
in order to operate ilhe property efficiently on an imrttm-omt.
and more particularly in order to reduse the operating costs %o tm
ﬂgﬁtu estimated sbove, With this in view, 1 eall your particuler
uttmuon to the following points. » :
(1} SAUPLING & ABBAYING

in work!.nk s mine such as the hlue Bell, it is of great
jmportance te stope out all of the pay-ore and st the seme time to
bresk and handle as litile waste as possible. My experience has been
that uza recogni tion of copper-ore underground by the eye is a very
urﬂmu matter and the lmporiance of careful: and accurate mplta&
is generally recognized at all the large nines ar this cheracter. The
gysten of sampling the blue Bell in the pest and st the yrtmt time
is not sufficiently thorough eand results of samples have never been
properly tebulated, so it is very difficult to estimate the exact
1imits and average grade of ore developed in the mine. 1 recommend,
that as each new block of ore is opened up, it should ve yrﬂ“. at
intarvna. to ite full width end the whole block sampled in ﬂ"gs!‘ut
or ten~foot sections, a8 may be advissvle. This sampling should be
sarried on under the immediste directiom of! the Superintendent snd the
actual work should be done by one oY wore thoroughly competenti men,
one of whom should alse do the assaying B%
_ B are take The assay results of these samples, Lo«
gether with all data a8 “m width snd character of ore should be care-
fully kept and these :muu be gronptl; plotted out on the assay-plan
from which tm:uo may be made at sntmuh for Humbeldt and Hew York,

wlim




Such an assaye~plan will serve not only 3 & basis for estimstion of
ore reserves, LUt slse ss & guide for stoping ore and in boik rew
specis will be of grest practical velue, wore partioulsrly in cases
where the slieing snd filling method of stoping 48 edopted. By
following clesely slong the limite indioated by such a plan, mugh
lens waste then st present will be broken with the ore and the holating
sorting sod t.r@"mnmg cpsts will be reduced., Also there will be no
pessibility of leaving velusble blocks of ore in the wmine 0 be suboes
guently covered up with the filling and rendered inaccessible,
(2) SANEEX

fhe mine is not at present operated with due rngsré’ o
the éining Lews of Arizons nor th'e,reco‘anim precsutions goverining
safety in mining operations, The dynemite i® noi Kept ss it should
be underground, =snd i.a eften ocnrelessly handled by the minere, boxee
are sometimes left open st the stetions snd the sticks of }dyamu snre
dumped out on tue floor and become miked with the muek, It should be
constantly borne in mind that eny explesion, seide tm poasible lows
of 1ife snd injury te the mine, is likely to wreck the shuft end rene
' der cperetions difficult for several weeks, There is cbsolutely ue
excuse (o ly\iﬁf%ﬁﬁnﬂumx of the dynamite; striet rules should be
loid down in this respect und immediste discharge wetled outl te men
who nre guilty of breaking thess rakulati‘bm.

the open skips used for taking wmen in wnd osut of the
mine are on addd tionel mennce to life and Muﬁ ang the Meanegement plen
to subetitute covered akips which should be in operation in the very
near future. The laddere-way in the shaft §¢ in very bad condition end
practionily useless, Proper ladders should bo installed here ot onee
and kept in good condition snd ladder-weys should sleo be provided at
one or more additiconal wmonne of exit through raises and stopes on
oﬂher side of the shaft,

{3)

Since I lost visited the property in February, the sir
in the underground workings hae been materislly improved by the introe
duction of pipe Lines blowing l’zg&h air into verious drifts snd




stopes. These pipesn should be kept in good condition snd fresh iy
supplied bo the wen in all parts of the mine.,

Geni tary conditions in the mine are otherwise very
vad end thie matter can be remedied at smull eapense and should ree
ceive atiention vtthant\éolay. The bunk house is not kepti in very
good condition and it should be provided with a proper sysien of
ghenge roome, lockers, hesting sppuratus and shower baths., I would
alse suggest thet o few small houses should be orocic& on the propere
ty for the married men and rented for & smell sum wonthly, sufficient
te pay the cost of construction inside of chrio oy four years. YThe
food furnished to the men appesrs to me exceilent end J reoi certain
that sttention to the matters mentioned sbove will meterislly aesist
you in keeping & gbod cless of miners in the camp mud lowering worke
ing oosiﬁ through more otfiaient labor,
() ' ’

»

miners. -
the drill stesl furnished tho'gz at the present time

is very bod and broeskege ie exceseive, The drillesharpening machine
4% not in good condition and in the nesr future it will be well %0
purchuse a new sharpener, bul meantime I would suggeot thot meens be
teken to materially improve the sharpening snd tempering of the drill
steel.
(s) HINE TRACKS

he copt of tramming hes been excessive and one aaulc.
for this may be easily found in the very poor cendition of the trucks
underground, It should be the duty of the ¥Yoremsn to build the tracks
in the first place with proper ties and fish plates end with o upiform
grade and afterwsrds to keep them-in good shape whenever tramming ie
- going on, ‘The Foreman should plso inspeect and keep in vepair the
skipways, wenways wnd ore chutes and the various mesns of access o
the stopes,
(&)

At present some of the underground work is deme Ly
gontrect end thie system appears to work well st the Blue Bell and

hae generally found favor at most of the mines of the Southwest. 1
wlle :




would suggest that this sysiem should be extended as much es possible.
ALl of the matters mentioned above have been subjects of

verbal conversations between iy, Walker, Mr., Trengove and myself, and

1 beileve that these gentlemen fully spprecinte the advantage of ooﬁn

forming to the recomuendstions-mentioned and 1 trust that these ochanges

willi be put inte effecot without delay.

The heiasting equipmeni is suffieient for present purposos
and will reise 20U toms or rore of ore per day without difficulty. The
hoist hes resched its 1imit st the 850' level and when it becomes ade
vienble to sink to the 1000' level it will e heuuaw to wwm;n a
now and stronger holst, otherwise the skips csnnot be filled te fulld
gapneity and the expenze of hoisting will be heavy, This matter s
one that will come up for stiention in due course of time and need not
be considered st the present woment. '

Yhe hesd Trame ami landing arrsngementis are satisfeotory
at present and the eserial ropeway o llue Bell siding coatisues to
work falrly well, Gowe repairs are necessury on the towers on this
ropevay wond these repuirs should be mode during the next few monthe
befere the plant sterts operating on the inoreased tonnage baais. At
Biue Bell siding the equipwent for sorting ore is ample and with slightly
ineressed lebor, the loading fucilities will be sufficient to eanable you
to Bondle econvmicelly 200 or even 250U tons of ore per dsy.
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The operation of the mill has on the whole been disap-
pointing, ‘"hie is true more parsicularly, of the mechenical railber
then the metsllurgionl operations snd in e lerge part this fuct ie
due o the poor arrengement of the mill, the fuulty charscter of the
01ld equipment ané the large smount of repsirs and renewals which have
been negetsary. The Yonagement hus tried to bettsr the eperations
by making e nuwber of chenges in equipment and additions to same end
these have been & heavy cherge a@n:lmt epereting expenses., 1in looke
ing ever me oporating coste during the pest few months, it would
appear that rauther more than 5UY of the totel expense has been
chsrgesble to maintensnce and repedrs. |

tu the whole the metallurgiosl operstion hes been grod
although the saving of vealues in the slime, a» antlceipsted, hoe not
veen very satisfeotory. The recovery during the monthe of April to
September (inolusive) hos been 75% copper; 58,88 gold; 60,55
silver, end comsidering the equipment of the mill, this work sppenrs
to me to be very ovediteble., It must of course be aonaadgrod that a
very low rotis of oconcentrstion everaging 2.6% to one, has been mede,

The cost of concentration during thies period hos been
mn $2.11 per ton {ieptwsber scost nol yet cemplete) snd so far no
subatantial gein hes been made in this respeot; in faot, the expense
per ton hee been higher during the lost few months than in April or
May. The only explanstion for this thst I oan find i the poor
ﬁamn:lcsl condition of the mill =26d the large omount of repairs
which heve veen haoumry; pd#o the rather poor olase of millmen ome
ployeé and the poor work whioh thay heve done due in part to dust
and water and the general sloppy condition of the mill and muoh of
ite equipment.

in planning & new equipment for the mill, we heve
earefully gone dver sll the machinery ai present operating and es
far us osn be told, ithe worstmechsnical defects should be eliminated

lle



at the same time ss the metollurgiocel equipment is inpioud by the
nddition of new muchinery., Such being the osse, there is every rea-
son to believe that operuting on the new basis of inereased tonnsge
and with the flotetion plant meking & better saving in valuee, the
working coste will fall from &#5_.’11 par ton to approximetely $1,35
aet including the flotetion roysity, and with this royslty added, the
cost should not in any case exceed $3.47 per ton 0:!!#::;“ treated
or ;z.:42."" ets. per 1b. of copper recovered i-n the concentrates snd
2,51 ctés péy Liw.orcgp:.e;roduocd.' sorking corts similak to these
guoted sbove sre being uttetium by several other mills operating
under similar conditions snd with similer capecity and I am confident
that with the new muchinery end efficient operations, these figures
should easily be reached.

The totel cost of the new mill equipment on which we
have decided amounts %o 11,000,000 and the details of this have been
covered by Wr. Welker in his verious reporte. The flow-sheet of the
will will remain unchanged until after the moterial hes all passed

- the Jigs snd the subseguent clussification will make .wv products; a
coarve materisl which will be treated as st present on %ilfley Tebles
and ﬂni product which will go to the teparation plant after having
been all ground to pass 40-mesh, The tailinge from the ¥ilfley Ysbles
will be returned for reclusaification and ell material coarser than
4Csmesh will be reground in the Hardinge ¥ill and then sent to the
ineral Seperation Flant combined with the fine materiel mentioned
sbove., The tallings from the Heparation plant will be allowed to go
entirely to waste. .

it ie proposed also to treat dally sbout Hletone of the
odd tailinge in the Jepsration plunt snd special equipment will be
provided for reclaiming these tailings, the conrser pevtion of which
will be aleo ground in the Hardinge Hill, The Huntington ¥ill which
has coused so much trouble in the past, has gone to pieces and i¢ is
expected that the liardinge 131l will operate by the 16th or l6th of

the present month and soon after it should be possible to slightly ine-
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orsese the toonege of the mill feed ond by treating s more silicfous
ore to incresse also the percentage of copper in the concentrates
thereby ensbling s elight inoresse in production of copper mwonthly.
ihe flotetion plant with scoessories has been ordered and
it i ‘owoatc& that thies will arrive ibwt the end of lovember and
that same will be in operation early in December, A full month
should be mllowed for the proper tuning up of this plant; ne great
production from same cun be anticipated before the month of January,
nmm during all of Liecember s stesdy improvement should be noted
in results of deily eoperations,

Sarly in Januery the mill should be in all respects cae
pable ef' treating 20U to 250U tons of ove and old tailings per day.
““'Conditions at the smelter may meke it appesr insdvisable to put
through #o large & tonnoage Tor some little tiwe, but it is my expecta
tion that it will be found wise to trest as lerge a tonnage ns pose
sible and to store the excess of concentrates until the new rwuiiw
eratory ie in operation. After the flotetion glont i opersiing
siendily anccording to the plens mentioned, it will be 4in order to
experiment and determine whether ultimate cconomy will be gnined
(conmidering the cost of operstion snd the royalty) by eliminating
sltogether the tuble treatment and by crushing all of the jig taile
ings for direct treatment by némucn. The Wilfley Tables mr; rather
old mnd sre not doing partioularly good work, end it ie my opinion
that after the operators become skillful in handling the flotatien
plant at lumboldt, these tables cen be eliminuted from the trestmont
o i S “”{ ark gt present working nicely and meking &
good product and while it mey be well to experiment almo with the
trestment of the millefeed ,M-rcct by flotation and withoul jigging,

1 do not expect that you will be ready to do eway with the Jige for
some Aittle tiwe to come, If 1t should uém advantageous to /omuau
Jigaging the ore, it mey later be expedient to subatitute Voodbury
Jigs for the present Harts thaﬁ ue the former will require less pows
er und less water and un troat an unclessified product more advane
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tageously than the Hartz. The Wpodbury Jigs were soen at Clobe md
Korenci und ore giving moet excellient satisfaction st these mille.
in dewatering the concentrates from the flotation plang,
conaiderable trouble csn be expected as these concentrates will cone
siet of very fine particles and will contein 20% moisture buadu
froth from the separation process, ir, ¥alker has deecided to attempt
the dewatering by means of tanks fitted with porous felse boitoms
under which a» suetion will be oreated; if this does not sufficiently
dry the concenirates to m&m« suitable for pleacing on the nﬁpﬁ ‘
or drying hearth of the Wedge Jurnece, it may be necessary to use
some 'tam of filter press or as a last resors tp full back on the
¥hite liowell oylinders which might be used aj dryers, I am quite
sure that after s little experimenting, wome comparatively ocheap and
satisfactory method of drying these concentratés will be d4iscovered.
3 In the operation of the mill 1 would suggest that meens
be taken to at once save the dust which 48 now sucked out by the fanm
and to eliminate further the floating dust frowm the mill itself and,
by dampening the mill feed,to reduse the production of such dust as
much ms possible, Further; the mill should be oleaned up snd Kept
clesn and good repair men employed continuously to prevent leaks,
overflows, sto. A little later it may be possible to simplify the
mechanioal arrungewments and do swey with some of the unawh which
&t present ere & grest souree of trouble and expense.
. In general; although the operation of the mill has not
been satisfactory %o date, I oconsider that it conclusively proved
that concentration is the logionl method of treating a great portion
of your ore and when the isprovements which mi have planned are oome
pleted I feel absolutely confident that the mill ocen be so opsrsted
as to give complete satisfeotion and make » total recovery of 857 of
the velues,in a concentrate that will be nesrly selfefiuxing (efter
proper roasting) und for a total operating cost of §1.47 per ton or
say Z.5lote. per 1lb. of copper recovered.
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The smelter equipment operating ot present consists of

two White Howell Cylindricel fioasters, one 40' xl4' reverberstory

furnsce followed by Bessemer Uonverters fitted with basie lining.
¥r. Yalker has fully expleined the difficulties with these rossters
end I confirm everything that he hss said on the subjeot and am
positive that no satisfeotion could be obtained from their operstien,
This type of rosster is essentielly expensive and unsatiefuctory for
the clase of work which you are deing at Humboldt, snd the expense
for fuel in roesting is eastimated at §1.60 per ten of concentrates
roacsted, equal to §18U0.00 per wmonth., Under present conditions,
these roastere are badly overloaded, with the result that they fail
te romove more than HUE n!‘v the sulphur conteined in the concentrete,
lesving the sulphur content in the clacines so high thet & very ilows

~ greade mette is of neesssity produced in the reverberatory furnnce, to

the great detriment of the reverberatory iteelf and subseguent opere
ations,

fo relieve the ronsting =i tuation, we plan to eliminate
the hite Howell lossters eltogether and te substitute & 22" x 6
Yedge Cylindrical mossting Furnace having 7 hearths besides a top

hearth which may be used as » dryer. With this Wedge Furnave we expect
to make an 80% or better desulphurisation of the concentrate, reducing

the sulphur from 3U% todfor 6%. I sm confident that 80 to 90 tons of
concentrate can be romsted per day sheolutely without the use of fuel
«nd ghould it be necessary io roast 100 toms or even 120 tons dalldy
this furnace will do the work with the addition of & small amount of
fuel oll coating in sny cese not wore than 1Y ots, %0 20 cts, per
ton of meteriel roamted. By reducing the sulphur to the peroentage
mentioned, you should be sble to make a much betier concentration in
the rewerberstory furnace than at present ahd the resultant matte
should eontain approximetely 407 of copper. This mette will be mede
with much less demage to the lining of the furnsce and with o sasller
proportion of flux than cen be used at the presest time, sud the sube
wlle



‘sequent convertion of the highegrade watte inte Blister Copper will |
be more qusm:v ond economically done,

] The capltal expenditure inveolved in the purchase and
erection of the Wedge Furnance with scoessories is estimated atl
£18,000,00, and I am thoroughly setisfied that this de the most eb-
sntial portion of the new plent and that tuken in connection with
the other improvemente it will repay ite own gost in & very shortd
time eside frow tresting & much iﬁ'cor tonnage w@» at present which
is absolutely essentisl to profiteble operation.

The reverberatory when skillfully handled has operated
well and this type of furnsce is guite suntisfactory. 7The size of the
present {urnece, is however, teoo small to permit smelting the muoch
larger quantity of calcjnes whkich we expest to moke in the nesr fue
ture. 4ite capacity is approximutely 6¢ tons of marginel material
per dsy while we anticipate producing from 80 tems to 100 tons of
calcines snd may wlse be in position where s« cortain smount of ore
could be smelted in addition to the celoines.

in order to alter the present furnsce and give it the
necesssry capacity, it would have to be lengthenmed some 10 or X0 1%,
snd this would invelve rebuilding the roof snd fleor, as well “8 the
ends of the furnsce; also the erection of & new flue. To meke these
changes, the roasters would have to be tuken out as coon ue nlterae
tions were commenced and it is mafe to say, that the entire plant
would be shut down for st least one month with the incidental loss of
revanue.

Frowm wll pointe of view it is better to go to = somewhat
greater expenpe in order 1o have & new and larger furnsce Lullt salong
improved iines, better placed and oporating wore economically. Yhere-
'tore. we have planned o erect & new reverberstory furnsee sbout
65" m 16" , plecing seme in the position formerly occupled by the
Yorthern one of the two original reverberatory furnaces, and slwost
directly buok of the Sterling Beilers. This will smply tske care of
all celoined concentrates whnioh the mill and rosster will be sble to
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produce ond it will eiso have cspuciiy for some crude ore should 1t
be found possivle to smelt . wdditional tonsage withoutl sffecting
’thn smel ting mixture, Banapua of greater width, the consumption of
© fuel odl per ton should be redueéd’ while the waste htaf going into
. the bonilers will effeect an &Adi;ional economy in power which I have
estimated will amount to $1B0C,CO per month.

The capdisl expenditure invelved in erecting the mew
reverberastory is estimated at §16,000.00 and this oan be built at the
same time that the Yedge Furnace is being vet up, ta'ﬂhnt both fure
paces should be finished swbout the end of Warch, permitiing the new
plant to bogin opcrat&oas in April snd to rtadh its full eupca!tr by
Hay lst or slightly before that &utc.

By this plen you will be equipped with two aonwlet‘
smel ting plents, & new rosster nnd reverberatory cspable of handling
up to 12U tons of concentrste per dey, snd the present plant which
gan olways be utilised in onse of nmecident and which, if eircumstane
ces pern&t,might be temporsrily run in conjunction with the new plent
materislly increasing your preoduction of copper without sdditional
capi tal expense,

in the meantime the operation of the old roaster und
the reverberatory will hove to be continued sz at present, ulthough
some slight changes may possibly be made with advontage, lli Beens
fensible to opase roasting & large part of the converter slag skulle
an¢ change these in the side doors for fettling the reverberatory
furnsge. I am personally of the opinion that same might be done with
the lime rock which ie used = flux and I have suggosted to ¥r, Walker
that experiments should be made in that direction with a view to relieve

ing the present roasters of their heavy tonnage burden.
1 am elso of the opiniun that when the new roasting

equipment ie installed, it should be possible snd adventageous %o

charge all of the converter skulle sand limestone flux into the revere

verstory independently of the roaster, always provided you tlnd the

Wedge rosster is charged with concentrates up to ites maximum capoelty.
wlbe




From now on it i anticipated that with the Hardinge Mill
snd subseguently the flotation plant in operation, » somevhaet higher
grade of concentrate can be made througn ukilizing some of.thovunro
silicious ores from the Alue Bell and the De Soto Wines; such being
the case, we should anticipate a siightly higher grade of matte and &
subsequent inorease of copper production per monih, This jinorease
will be slow at first but should be Rontinuous until maximum proe
duetion is renched in Ney,.

The converter plant appesrs to be alibgether sotlisfecto-
ry and considexring the conditions under which they have been operas
ted, these convertere have been hundlid well snd economicnlly during
the past few months, With the ordinery repairs snd renewals, the
converter plant chould anewer azll your requiPrents Tor months to come
and no Aifficulty need be anticipeted oven if the produstion of 250
tons to 300G tons of blsl%ci copper is desired uduthly.

When the rovarberatory and roaster sre in operation,
the converters will receive a much higher grpde of mette then they
are now getting. The present metie carries from 12¢ to 18% copper
and it is often necesnary to blow to white metal only snd reosmelt
sume in the reverberatory, With the 4U% matte, the converters con
blow blister direet in very muoh less time snd 8t very much less exe
pense and with much less detriment to thelr lining then at present,

ihe total operating expense for ronsting snd reverbere
etory smelting snd converting was $4,90 per ton of marginel material
smelted from April to August incluspive, and we confidently eipeot
thet the new plent will reduce thip to =round £4.00 per ton. This ree
duction will correspond to @& decre¢aee in the prezeat cost of ronattnc &
snd emelting from 3,7 ots, per 1b. of copper fivelly recovered to 2,85
ote., end the goet of converting should be aleo reduced from 1.l ot.
per 1b., to G,57 ots. per 1b., of copper, fpkins a total smelting nnd
_ vonverting coet under the new plen, 2.92 ots. perlb. of copper pro=
\duoad. which 1 consider will be vory reasonable.
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o XA B AT I XS S0 8%

E0T8: (In this seetion of the report, the value of gold snd
eilver in the ore snd in the resultant bullion is
neglected, becouse when treating Plue Bell ore, the
bullion contains from §30,00 to £40,00 per ton, wvaele
ue irn gold snd silver, averaging say $30,.0C per ton,
The charge for freight and refining 4w 1.4 ote, per
ib. or say $30.00 per tom, fThe bullien ruae from
88,70% to 99% fine mo that there are conteined from
1974 to 1980 lbe. of copper slus the $85.00 dn gold
and eilver, from which must be deducted the P30, 00
for freight and refining, These verious factors on
Bn average balance almost exactly, so thet to sime
plify csloulation, I have figured that operating on
Hlue Bell ore, your bullion st Humboldt is worth the
liew York market price of gopper = with 2000 lbe, of
copper te the ton; 1 am then able to negleat the
credit which you would receive for precious metal
contained, and also the debit whioh should be
charged sgeinst the bullion for freight, refining and
impurities in the copper, j :

- Yeur bullion at Humboldt with copper et
14 cte, is worth {250.00 per ton, at
i » . » " SCC.00 , AL
T SR L 320,00 » & 0w
10’ W “ L3 34__(;.(3(; L] L] N # :

Yhersver 1 have figured on profits of ODArae

tions or remultent returns from production, 1 have
asoumed copper at 15 ots. per 1b, in this report,
These figures may be sdjusted at any time to meet the
asotual merket conditiens,)

in estimating the cost of present operations at the Cone
solidated Arizons Gmel ting Gompany, 1 take as & basis the sccounts for
April, Hay, June, July and August end i havt.aaﬁpuzcd the cost of each
particular operation over these five months, “The working costs for
January, Vebrusry snd March are neglected, beosuse at that time the
mill wus not in reguler operation end hence conditions wre =ltogether
different irom those whioh prcﬁa&l 6t presant, The accounts for
September and October sre net yet made wpe

Puring the five monthe mentioned, your production of
ecopper in the form of bullion emounted to viauea.zbn.

Appended sre two stetements showing in detail, (Al what
the costs have been during the perios mentioned and (B}, vhet we
estimate the costs 'will be after the mew schedule goes into effact,
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Ure mined, 15474 tone, conteining 3,338,004 Ibe, ve o b
"ton & 3,004 copper. = | pppow { » SOpper per

Gre milied 10011 tonw containdng 1,084,080 lbs. copper, reweversd B0S0 uu
soncentratan vmm:gw'waéu ibse, .uw:-.‘

% of veoovary © g 758 of copper
rotie of conseniynte o 2,66
B43% lews B

Sarglual material smedted & 7002 wne eonteining 965247 1be. eopper, : @
Geppsr vecovered =0 bullion - 740588 1bs, ® 858 vecovery (mmelter loss 104}
Piaad regevery 63.V84 of copper vslues in ore mined,

soul per
dost per Cost poyr Uest per 3mwu. - f:“ ‘
ton of orve ton of b, of reoovered per ree "
mined, moteriol ocoppor o proe soversd in

LEpenBe treated. trested. ocess, bullien.,
wdndng )
: ‘ }@4513& Ze 9D 290 o D4UG e O8O3
ievelopsent | '
Freight & :

- Reagiving Aile8 L Q.78 « 0200 »ORGG « DRBG
Eilidag @049 .87 £33 el SO0 « G380
Ure purchased 16u4l A +GRLY
Gmel Wng _ : a, 8o

| L3 v Ly 33 : $e WU » GRGT U47L 473

| WW“M : 1.39 ;
poune LS U8 »GAEY
¥oraks 1956108 At N0 » 003

® hm The loss is in reality somewhat less than this, due te

absorbtion of copper in furnece bottom from which it
will eventually be recovered.
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Cre mined, eneé tone conteising 415000 Lbs., sversge 3,20 copper 5 64 1be,
of gepper par ton. :

Teilings recleimed, 1500 tons conteining 45000 1be, sepper,

HiLl Treating 7500 tons ore & tails contaln 440000 Abs, couper recovery 88§ S
&Ni% lhni mpgar. in 8500 tons concentrate, Ratio of concens
tration = 3 1o 1,

émalter treating 2bUC tons concentrste & BOU tons silicious sre, contsin
: 94000 Lbe,. aopper, recovery slmost 90f, (Finel recevery 7¢f off
copper mined in ore end tuilinge trested)

[lieververatory production 438 tons 4U% ecopper matte contain 347000 lbs, sopper |

Converters tresting 438 tons of matte snd sbout 200 toms of Silieious ore
‘ for flux wnd making 1756 tone of blister copper sontaining egulva-
lent ic JuOK coppsr st full ssrket value, i.e, JDOLGO Lbe,

copper; value &t 15 cte. » $H2800, 060, 1 \
/ Cost gmijy
Cont par / Ao, of | Cost per
ton of Cost per Cost per aqopper | 1b, of
ore ton of  1b, of | recovered coppEy yee
‘ wined moterisl ocopper  in proe f! covered in
GRSt Expense 6500 tons, treated, glﬁ“%g‘ 9905 1 : buliion, _
' ::.m.tn:: * ' , 4 :
! & sort « W | &
| su:‘ BLOUCT R0 62,26 §.0386 | G.UB36 | B.04CO
Developpent ABUC e 23 o« 2D ﬁb}% ; | U056 » —:%
m'?t & Hew -’ﬁ/y | e )
illing & tedl- por | g o
ing r::wwy B8OG 1.36 i,wé;.an JOa0h 242 | 0000
' WoE {ore : , ]
imel ting | 8200  1.86 3'm§ﬁ' L0207 | L0234 | 0238
won !
| 4 Goncens __
| s ~,§ trate., 1
Gonverting Bo0C 0.8 Y fgfm 008 L0007
: 4 /
pense BOGO  G.B) : \/ G087
H, Y. sxpense 2800 . 0,36 NRRBRRR <o - L0073
YOTARS 42600 6,54 | 1204
BOTE: ‘The figures of tonnage, losses and recovery in process
are of vourse spproximete and will vory espe iy age
sording te the exaot grade of the siliclous ore andie
respective swounts of such ore shioh will be used for
fetiling and for converter flux., It is belileved thai
these eatinmates are clom® ¢nough for all practical e
PoORen, ‘
b e
»fb‘,&rn.};,,» g \ ‘




8. 2 A T R X R B T AR . O N |

CUST & PROFIT PER TON ORE ( AND ZAILS)
(Gonnidoring copper only. Copper at 15 ots. per 1b.)
(Bee NOTE)
Valuc per ton ore e---- £6.60 (64 1lbs. copper per ton)
¥ tails ~<~ 4,50
Ure 6500 @ &9.60 emewee G62400
Tails 1500 ©@4.50 eww=ew= 6750
$6§i50
Value in concentrates ~$38777 =85% revovery
* ¥ bullion-$52500 nogrly 90%

Average value all héads 8000 tons @ 8,64
Recovery " 8000 " 6,56

Cont of ore: iine, fioidht, mill & &melter,

General & New York §5.88 per ten
Cost of Teils, Will & Smelter,{2.95 per tom.
6500 tons € $5,.88 «-- {38220

%%%%_ R 2,90 e z%%%%

Deduct 145 credit for ore
smel ted without
il milling.
42500 = total cost all
operations,

Average cost per ton -« $5.31
Average recovery value - {6,56 n'r ton

" COBL eercmwns - .- .3
4‘701‘&83 pmf‘t . e e - - ) ‘2 " ‘

8000 @ §1.26 -~ {10,000, total monthly profit,

«25=



the resulis of thess figures show o totel working coet
of 20,85 ote, per 1b, of copper produced; in other words, you heve
loet approximately nearly 6 ots. per 1lb, an every pound of your
production during the time mentioned. Xor has there been sny de~
grense in this loss during the last few months of opuration; in
foct, Ceptember will show up very badly and Cotober will meke only &
elight improvement, 1t is evident from these figures that something
hes been rudicsily wrong snd that the continued operstion of your .
property under similer conditions could only leed in the end to fie
nancial disastaer, it has been uy effort toe discover Jjusi vhatl the

trbuble has been wnd to devise menus wheredy these difficultiies

wight ’hi’ vemedied snd the lose converted into o working profit.

‘ . A& careful exwminution of various departments of your
property wnd of the cosis chargesble Lo each of these depuriments,
lesds me to place the blume at sevoral different points, Susming up,
i consider thet first of all your policy hes been correct in method
but wreng in 86816, Yith o mining, concentrating snd smelting
plent such a8 you hove et lumboldt, i do not think that it would ke
possible for you to opsrate profitably on & basis of 150,000 1bs.
of copper production per wonth, norx for that matter, vn & basis of
G00,000 Lbe. It sseams sbsolutely necessary o inoreuse the output
of your plant, which con certainly be done without anything like &
proporiionate increase iu the coat of 0msuann,umé- at the present
time a large part of tsan ot is chargecble to overhead expenses,
up~kesp of plent, insurange, iaxes ssd other items, which will be
1ittle or not ob slli iscreased Ly doubling your capscity for pro- |
ducing coppsr. ' | ,

The second csuse of high opersting cosis has been ine
efficient machinery, ihis does not eppiy to the mine except o &
emall extent, but it does apply vely f;ﬁimm Jo ghe mill and even
more mo to the rossting depurtment of the smelter. At the time that
the #ill wes otarted, no person at ilumboldt spprecisted just how bad
the condition of much of the mechinery was, ¥rom a persconal ine
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spaction of the wiil in February, 1 realise that neariy uz of this
maghinery appesved 4o be iu good conditiom =né mo one . gould well
anticipute ithe great muat of trouble which has Lesn experienced in
the concenirstor, | & E\ﬁ“

A% to the roasters, these machines had nuarﬁ\wm tried
out under conditions similar to those under whioh they have worked
ﬂuﬁm the lest Tew months and while the resul te of opersting them on
songentrates xich in sulphur should hsve been 40 some extent foreseen,
it could probubly have been securately foretold only by some person
extramely familinr with tke operation of White Howell thﬁru. A
stated ecluewhore in this report, the oot of repaire and upskeep st
both the will and the swelier hos besn dieproportionately high, and
it is fair %o estimete that Tully 4 ots. per 1lb. of copper produded
is chargeable direotly or indireotly to this cause.

in planning with Mr, velker for opersting on o new and
larger #cale, we huve oarefully considered esch separate plece of
muchinery sad when your new plent is in operation I believe that all
of the machines with which we will work will be in very fairly goed
condition snd the coed of meintensnce and upekesp should be groatly
reducad,

The third gpuse of high cost hus beon the lack of effi~
cient operation, JFuulty machinery is & stonderd excuss for peor
operators since the breaking or bucking of & machine is slwoys made
responsible for poor resulis end 4t is often very difficult to kuow
where the deficiency of the mechine ends and the defiofency of the
operator begins, lence, both st the will and omsiter a great deal of

 poor work has been done and this has been allowed to pass partly bee

csuse it woe difficult to ftell Jjust where the blame should be placed.
in future, this will be changed, because sll new machinery is of stune
dord make and of & high groade asnd -oxcnpt for the fieotation plant, the
epat of opersting sume is closely known. Mt'ar this machinery ie
properly erected and operating, there should be no possible exouse for
ite giviag an undue amount of trouble and the cosnt of opefating et
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both the mill and smelier snould compare favorsbly with the cost
at other similer plants treating spproximatcly ihe sume tonnage.

i am obliged to say that I consider it highly impore
tant that the general efficliency of both the staff and the general
isbor should be considersbly inoreased in order that the working
gost may be reduced. it is necesssey that every member of the staff
ghouid not only be conscientious, bui cepable snd resourceful and he
should maintein stridl dicipline among the men working under him, A
eertain standsrd of operations should be set and insisted upon and
& olose wateh of both the metallurgical results and costs should de
kept deily and monthly. ‘Yhe standards which ere set forth in this
report are not any higher then those which wre mméntaincd ;:ia{hnr{
p&untu fockknxxinkrityxand boring unforeseen sccideats, iNcaé,ace-uw

'no renson why they cennot be reeched and muintained continuously st

fumboldt,

in reducing opersting costs the excment of effioclency
of lebor is of the utmomt importance and this hae Leen considered at
length by ¥r. Walker, snd myself., 1 frankly admit that the estie
msted coste csnnet bLe sttained unless there i3 o greet improvement
in this respeot., ihis stelement is perticularly frue of the operas
tions 2t the mine and it is aleo true at the mill, end until very
recently st the smelter slso, Just how much of the past working
1088 has been due %o faully equipment and smuall tonnage and how much
to faulty operation, I am not prepured o definitely atate, but with
the new ecquipment and the larger tonnnge the operating costs will
depend within certain limits on the economy and efficient operations

of your new plant.
The labor situstion at Humboldt haa net been the best,

but I believe that it will be quite poscible to stesdily improve
matters in sthis respeot by sitracting to the comp o good class of

men ond retaining the best of them at the seme time weeding out proupt.
iy the inferior elqunht. Living conditions and climete are excellent,
fhe wages are high; such being the cuse there is no reason why you
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should not obtain a8 good men a8 any camp in the Houthwest; in faot
it sppears to we that you hove a distinot sdvantage over ajmost every
other cemp in Arizona, 1t should, therefore, be possible to set a
high standard of work and to stesdfustly insist that this stenderd be
mainteined,

ihe exsot method of obiaining the best lebor results is
& metter on which opinions may differ wvery raedicslly, but under the
present cliroumsiances this should be left entirely in the hands of
your General Nanager, whose methods, provided they accomplish the dee
sired results, should redeive the ungualified support of the Direoe

tors,

All of the estimates in this report in reégurd to tonnage
and costs have been made after full consultetion and discussion with
Nr., Welker, and as stated in his letter to you of Cotbhber 31st, these
gstimates meoet with his approvel snd confirmation., The working costs
which we hope to obtain sre figured after a csreful review of costs in
other campe in s fer os these are obisineble, snd with partioular
reference to our local conditiome and equipment, 1 am confident that
there is nothing impossible or difficult in the attainment of these
figures, slthough in many depertments it may be necessary to make
radical changes in the personnel in order %o bring sbout the dee
sired results. . '

Under present conditions, the elesotric powar for operae
ting the mill, the water supply, lights, converter plant, eto.,
ie purchased from the Arisons Power Company at 1.5 cente per K, W,
hour. With the conetruction of the new plant, we hope to moke a
radical reduction in the cost of power, The smount required is ape
proximetely 150 X, W, for the present scale of operstions and when
250 tons of meterial are treated delly, this reguirements would vary
wi»



from 200 to 260 XK, W, 1t seems, howaver, wise to radically alter the
power arrangemente in connection with the aquzmnt of the plant,

The blowing engine runs only while the Converters are in
operstion (an aversge of say & hours per dey) and the power for this
engine is furnished by boilers using waste heat from the reverberatory
m also burning » considerable quantity of oil edditional., fThe
waste hent from the present reverberatory, becsuse of the long and
badly insulated filue smounts only to about 40 h, p.; the flue is 60
feet long and the goses entering same are reduced in temperature from
1300° ¢, st the end of the furnsce to approximately 700° C. at the
inteke for the boilers,

in erecting the new reverberatory, it is planned that
thin shouwld be placed almost immediately behind the boilers mad with
a good tight flue connectien; the waste heat should serve to genmerate
approximately 250 h.p, In order to utilise the resultant h.p., it
is planned to run one of the old ¢m§ut¢n in the power plant, each
one of which is capable of generating 300 K. ¥, and this should be
ample to operate the plant st 8ll times, The blowing engine will
run by stesm as at present, und if running non-condensing as it does
now ‘u would reguire 250G h.p. but it 1o planned to hook up the old
condenser snd connect same with both the blowing engine snd the gens
erator, The total power required to runs both of these machines cone
densing, should not exceed 5UC h, p. which will be eanily au_pplud
by the twe 350 h.p, boilers, which during the great part of the time
will operate only with ihe wuste heat from the reverberatory furnace
snd when the blowing engine ie running with a wertain ﬁmmﬁ of fuel
041 additional]it is not believed that more Suel oil will be Recded
then et present, ond this cost I estimate will be approximetely the

same as now; say, §700.00 per wonth, ,
Under the new system, the foroe will have €0 be incressed

by two Wmuzn'md one Pireman daily smounting to an additionasl
expense of §20,00¢ per dey including all the extra labor, oil, waste
sod repalrs, The daily saving in electrioc power as purchased from the
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Arizsona Fower (ompsny is eetimated at $70,0C per day whioh will make
a net saving in Fower of §{50.0U0 per day or FABOO.OUG per sonth, thie
is an economy which should ba sought for just as guickly as possible
after the new plant goes into operation and the new reverberatory is
blown in., The total expense for fiXing up the gemerator end the
condenger wiilh necessary pumps, eté. is eatimated not to qmcd
§500,00 and 1 recommend that this matter should have the sarnest ate
tention of your krnsgement.

(In this connection it should be noted that the Company
mist use at least $000,00 worth of electrio power per month in order
to keep the present ratis with the Ariszena Fower Uompony, but no
difficulty need be snticipated on this sgeount as the power used at
t&c Blue Bell ¥ine now amounts to from 900,00 to §1,000,00 per month
and working in a lerger scele it will rum §1,200.00 or over per month)

The present nfmm rate from the Blue Bell siding to
Humboldt » & distonce of cleven miles = is 35 cots, per ton. Nr,
¥alker ond I had a conference with lr. Dreke, the Viee ¥resident of
the Gante ¥4, Prescott & Fhoenix Hailroad ond proposed that in cone
sideration of our agreeing to ship a larger tonnege of ore we should
ve grented a reduction in rate to 25 cts, per ton for thie 4istence.
%r, Droke appesred favorably impressed with our srgument and the re-
sult has been thet the locel Officials of the Hante ¥ have recome
mended to their Ceneral Lensgement that our rate be reduced to the
sbove figure provided we ship 6000 tons of ore monthly from Blue bell
to Humboldt, This reduction if finally obtained will amount teo
“ﬁﬁ.w per month, thet is, {7200,00 per sunum] & very important item
on considering the cost of operation on the new basis,

in view of the possibility of developing snd opening up
the le Soto Mine, we also requested from *r, Drake that “fh. rate ‘frn‘
Pe Soto miding should be reduced from §l.20 to B0 ois, per tom. 1
understand that this reduction was alse recommended, Ve can, there
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fore, probably consider that the freight rate will be 50 ots, Ve

mentioned to ¥r. Drake that in cuse we decided to open up this

property, it would probably he on the basis of lU0 tons per day.

The yuestion of the De Goto is ome which need not ooccupy your ate

tention at the present moment, but in June 1914 after the new equip=
ment is operating »t llue Bell and Humboldt, I trust thet you will

give this matter due consideration.

GEFIOB & ACCOUNIING DiPs
In the past this department has been hadly handiocapped

and ever singe the fire, which destroyed the old sogounts, it has
been nry far behind in ite work., The attempit to operate shori-
hended hes resulted in no direct benmefit nor economy, and much of
the detsil work has been forced upon the Chief Clerk snd the Gemeral
hgnager and has served to keep their attention a.m from other more
important metters. To remedy tuis, 1 hove slready recommended that
the Office should be provided with & proper staff and at the same
time have tried to make the routine work as easy as possible. Guch
work us remaine should be prompily brought up to date snd not ale
lowed, under any sivoumstances, to fall behind again at any time in
the future,.

in consultetion with ¥r' Welker snd ¥r, Hendersonm, severe
sl changes of = lubor saving charaoter were suggested and these will
be brought te the attention of the Fresident and Directors. The
effeot of these chonges is merely to simplify und reduce the smount
of cleriesl work st Humboldt in waking up returms for the New York

uffice.
fhe moet important recommendation in regard to the Ace

counting Department is thal sccounts should be kept -meuy’ up to

dote apd sent forward from Humboldt to New York about the 20th of

each succeeding month or before that day. This matier is netl only

important for the New York Uffice, but it appears impossible for the

Seneral Vonsger st Humboldt to operate efficiemtly if he is not ine

formed of the cost of each deporitment very scon after the first of
30




every month and is thereby able to know exactly whoat the results of
his work have been and the comparative efficiency of ssch depuortment
of the plant,

IHRATMENT OF QBE IE STOCK.

It is somewhat difficult to forecast the exact results of
your operations during the next few months ou account of the alierae
tions whioh will be in progress st the plant, the unceriainty eof
detes of delivery snd the time required for ereoiing and properly
sdjusting the new machinery. 1 have, however, made the following
estimates which 1 believe Lo be conservative,

Puring Leptember and Uetober your operations weke not
profiteble due to the smell tonnsge treated and the high coet of
meking copper. Iin November en excellent etart was made and during
the first five days, 36,000 lbs, of blister ooypér wan produced.
Unfortunately & bresk in the furnsce roof caused suspension of opere
astions and the production for this month will undeubiedly bi*unn&l.

‘ “he Goncentrating Hill at present ie well shesd of the
Gmelter, and 4% is to be hoped that every effort will be nadnAip
rush the mlﬁn@; end of the plent to catoh up with the concentrator
if possible during the letter pert of Hovember mnd eurly DLecember;
but in sny cawe there is likely to be a deficit of approximately

$5,000,00 Vo $L0,000.00 as Tesult of Sovember operations,

The mill equipment continues to be gradually improved.
The Huntington %41l broke down on the firet of this month but this
wus rather fortunate than othg&vito, and the Hardinge Hill should be
installed and opersting by the middle of this month. 1 can see no
reason why the will should not trest 350¢ tons of ore during the pres-
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ent month and gquite & lot of concentrates should be sceumulated in
the bine., 1n December you wmay expect to have the . fletation plant

on hand end this should begin to operate durdag the eerly part of

the month, slihough for some weeks the operations will be of en eas
perimemtol charmoter and no lerge tonnage oun be trested properly
until Jenusry 1st,, by which time the Dorr Thickener should elee
be installed, Meantime we hope to be eble to trea} the Fennell Ore

which will very sensibly incrense theﬁfinaneial returns from operations.

, in January it is espected that the flotstion plant will
be working properly asnd the De Bote ore ai present stlooked at
Humboldt can be run through the mill in counnection with the Blue Bell

3 7
ore . Quring January, February snd perhups a part of Yarch, The ess

timated resulis of upcrationd%i%hoﬁn‘more pertioulsrly on a stsatement
asttached to thie report, in which it is  mssumed’ thet permission i
given to trest the Vesnell Ure and to defer payments for sume 0

 Huller Gchall & Company for & matter of six ~onths, in April the new

equipment at the smelter should be in operstion and your ore stocked
at Husboldt will be practiocally exhausted, saide from the old taile
ihgn which will last for a ysar or more. You will then begin to
operste entively on the uiw basie of treating 2060 tons of ore per dny.
in the wmill and produce 176 tons of vlieter copper per meuth. 'rhu
details of ihis plan of operstion are treated in snother section of
this report, ‘

Below i® tabulated the stock of ore usnd moaterisl which
is at present on hend at Humboldt end which, with the exception of
tailings should sll be treeted within the next few months of operae
tion. '

“ne eptimate os to tonnege and values is given me by ¥r,
walker, and the estimated cost of treating the various ores and the
losses inoident thereto are niso his figures in a large parti

e



Eatimae
pod ted axe
Yolue ¥ se of .t to
doldd & Volue Groan Total reatmert  Consolides
: Bidver sopper Value Uross & lose in  ted Axinge
ne d net Fer ten: Fer tont Fer ton: Veluei treotment: — msi 1
vrmﬂx C:m:} 1500 $ROLO0 §8.,00 @ §EB.00 (34800,  $B4BOO, ]
De Coto Cre G280 1.86 = 6,10 AU, 00 68171, 6885, 3286,
‘Blue Bell Ure Lo 1,50 8, 80 8. 00 aooe,  suo0, 2000,
W11 Tedlings A80C0 0,95 4.50 B85 10750, 150s......
Toted: 23720 , %Mm.‘

in conneotion wiih the sbove iitim%ﬂ it should be
understond thet there will be appreximetely @m.u‘.m.m mubxo to
Huller Gohall om secount of the Femmell Ure and  $2,500, 00 peyable
to the ssme firm on asgoount of the e Zoto Ore.

¥rom the trestment of the Fennell Ore o very smull
profiv eonly will be reslized by the Consclidated srizons and in faol
there may be no profit st ell after paying the cost of milling snd
smelting, ¥row the De Soto. Ure & very substantisl profit will be
reslized provided the vulues nre e given in this estimnte,

in vegerd %0 the tailings, the profit hes bLeen made very
low en socount M’» past difficultise in trecting w»lmwﬂﬁ and ole
se the uncertainty of the averege eseay. I belleve, however, that the
net yﬁoﬂ; pon be made somewhut greater then estimated in the tadble
shove.

¥or varioue veasons 11 will not be precticel to treat
old tuilings until sfter the flotetion plent is operating in a
thoroughly efficient manner nor until after the De Sote Ure and probs
sbly alse the silicious Blue Bell Gre in stock has nll been used up
and hepoe 4t will probebly not be wise to begin tresting tailings une
til Pevruary or Harch snd possibly wot before April.

The Fennoll Gre on the contrary should be utilized
just a8 guickly es possible, both on account of the wmoney which will
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be received for ssme and beoocause this ore uilllunaeubtadiy be haﬁhlct
better by gravity concentration and smelting than by any attempt to
treat by floiataoa. We hove planned to crush this ore and concentrate
by gravity, dukzng e rether foul concentrate and at the aome time ime
pounding all of the tailings. The concentrate will be rather silie
slious for smelting but we should be sble to handle it without any
great difficulty in the furnace. The teilings will be very silicious
indeed and cean be used for fettling and converter flux snd these taile
inge should be put through the plent Just s fest as poesible, but
even w0, some months will pass before they are ;niirniv used wp, Gn
account of the cheracter of thies ore the concentratiog alanoytill be
unsatisfoetory snd probably not more than 60% of velues 'ill\bt rae-
govered in the concentruates, liowever, by smelting sll of the taile
ings as well, the values should be recovered except for smelting
losses end it is estimated that eventually ¥0E of all values will be
recovered in the bullion,

in regard to the De toto ore, this should be treated just
as soon as the flotation process is installed snd working in ﬁ:opcr ore
der, I have assumed thet you will begin %o treat this in Junuary and
will put through » iittle more than 20¢0 tons per month for three
ponths, Nr. Walker has estimated thet the met profit after paying
treatment costs and Huller Behall, will be §5.03 per ton of ore amounte
ing to $31286,00 for the entire stook now én hand and said profit
should be realized during the next four or five months,

Statements "C® and "L* follow, showing the estimated date
of payments for new equipment end the estimated financiol results of
o}arat&na snd smelting from NHovember 1913 to June 1914, assuming thet
we handle the ¥emnell snd Blue Hell Ores as ocutlined above; the ste
rangement of the finances has been outlined by Mr, Cumnvok and Hr.

Jansen.
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ELAN OF CREAATIONS ANDNN KAY, 3924,

With your new plant antira;# completed snd operating in .

April, you should on Eay let, be able to enter upon sn entirely new

‘soale of operstion., At this time you should be wining &t the Blue Bell

upwards of 200 tone of ore per dey and shipping seme to the concentrator
which will hendle in =ddition 50 tons of old tailings deily. The copw
per content in 211 the materisl trested will smount to upwerds of :
460,000 lbe, per mnnth, A11 of thinm materiel should be handled without
difficulty in the newly equipped mill making a grevity congentrate snd
alse & concentrate by the flotation:pwoaesa and the resul tent concentra
tee will be ronsted in the Yedge Furnace, smelted in the new raverberae
tory end coaverted, resulting in s production of at least 350,000 Lbe,
of coppur per month, As a fundemental basis for your operations, I
make the following statement! |

The necessary ore is already developed in your mine and
your mine equipment ie2 such thet you can produce and ship 650C tons of
ore monthly, of whigh, B5UU tons will be used for fettling snd converter
flux., The ore which you have shipped during the past few months hnn'
averaged 5,65L copper te the ton. The average grade of the ore reserves
se determined by ssmpling is 3,54 copper. The sverage of the pro-
duction ie estimated at 3.720% copper to provide for intermixture of
wagste whioh moy result in Wandling & larger tocnege, You will have on
your dump 15,000 tons of old teilings whioh oen be sent to your mill
at the rate of 1800 tone per month snd treated therc far 8 good recovery
of values, ihe average content of these teilings is eauiaattd to ve
1.8 copper, through sampling shows an average 0! nnsrly 1.?5%.

ihe ylana which we have laid down for the new eguipment
of the mill snd the smelter will enuble you to hendle all of this mate«
rial regularly snd efficiently. The mill should recover 8535 of the
values and the smelter shoudd make » Detter than 88% vrecovery; the final
recovery being under the circumstences 76% of values in ore and old
teilings. In connection with this estimate it should be seld, that the
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recovery in the mill is still somewhat uncertain since we cannot tell
what the flotation process will do, butl we do know whet percentage we
can recover by gravity with the jige and tebles and considering the
experiments which have been made with flotation ~ 1 think that the
estimete i® & safe one and I am hopeful that eventually a 90F% recovery
will be attained,

As to the losses in smelting; “‘,"' is good remson to
believe that at present when running steadily you do not reach 12% ale
though the average for the past months has been 15% and I feel very
confident that with the small dust loss which may be expected from the

Wedge Furnace and with the operation of the new rncrbnraury.yoﬁ'ﬁul

eventuslly be able to make from 92% to 94% in the smelter recovery. I

~ therefore consider that the new plant ought to in every respect handle

the tonnage mentioned and that the metal losses should be no greater
than those which are given in ithe above uumita. leaving a production
of upwards of 360,000 lbs., of copper per month,

There remeins the question of the cost of production and
this matter has been fully treated in ether parts of my report. %The
proportion of working cost which will be made up of power, supplies and
other known items have been crnrefully considered snd there will not be
any greast devimtion from the figures esssumed in this revort. The last
emd most importent item is lsbor and it is dn this connection that the
Hanagement will have to exercise their very best effort to improve cone
ditions, arrive at snd maintein 8 high standard of efficiensy.

it yill be noted that in this report no sccount is taken
of expension beyond the scheme laid out for operating after May. The
main objeot of my present exsmination hus been to dﬂth a means of
operating profitebly with the least possible outlsy for the n‘v equip-
ment and I have attempted to plan for one thoroughly efficient unit with
capacity of 250 tons of materisl per day. JFuture plans of operation
will depend very largely on results of developments at the Blue Bell
¥ine and at the le Boto, and vlso on the success which may attend the
operation of the flotation process end the new equipment, If the mining




ent.,

. pound of copper eventuslly recovered s bullion,

developmentis sre satisfactory during the next twoe years, 1 enticipate
that you will be in a position to inorease the size of your plant by
adding another unit similar to the one which we are installing at pres-

Attached is statement "E" giving the flow sheet of the

plant as it will be after Yay, together with the amount of material
treated in each operation and the cost of each step in the process per

I.e
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Cost per 1b.
of copper ree
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Hullion, !
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+ 03006 . Traomed & soyted & shipped to lumbolds,
‘ , 650C tons ore, cant&\ﬁnwa 415000 Lbs. eopper,
| : RORUNBTRATIRG Kilie
281 hecelve 6UCU tonn ore containing 388C00 lbe., Hilloious ore for

aopper, end , fetiling, ete, BUG
1800 tens teilinge, contalining 45G00 tons sontnining
lbe, Jdopper, Yotsl feed 2000 lba. copper.
FEGT tons oo tasdning 440000Lba. copper. ;
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EXTRACTS FROM REPORT BY
Ge My COLVQCOHESSE&
Hovember 19, 1913

- s e .

BLUE BELL MIVE

The principal development during the past ten months has
been the opening up of the Blue Coat Ore Body on the 850' level
rendering as positive and probable ore an additional reserve of
38000 tons averaging well over 53% copper. The ore-shoot on the
860t level did not at first appear to be quite as long as on the
700* level and in the above ealcuiution has been estimated at
215' length against 282' on the 700' level, Iowever, it would appear
t0o me that the limits of pay ore are not as yet defined on the lower
level and there is evidence that good ore still exists in the hanging-
wall and it may be possible by careful sempling and seleetion to
stope as far north as the dykes The evidence is entirely favorable

- %0 continuation of the ore body downwards and I consider it reason-
ably certain that you will at}ill find a goed ore body on the 1000
level when this is opened up, and very likely on still lower levels,

The 410 South Ore Body has so far inereased in quantity
and quality with each successive level end shows better on the 8501
level than anywhere above this points There is every probability
that this ore=shoot will also persist to a considerable depth and
should certainly be encountered on the 1000' level.

The 410 North Ore Body on the contrary shows a pregress-
ive decrease in value with depth and between the 700' and 850* levels
it 1s so poor that I doubt if it will be workable, Some additional
exploration should be done before it is positively considered that
the ore has petered out, but in estimating reserves I am not consider-
ing anything in the 410 North Ore-Shoot below the 700' levels

Ho further work has been done on the Blue Buek Ore Body
which so far has been cut underground only on the 400% level, It is

A now proposed to extend the 250" level to interseet this ore body and

 considering the swrface indications and the general charaeter of the

%
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ore=shoots, I do not think there can be much doubt that good stoping
ground will be opened up between the 400" level and the 250%', There
should also be mined, some good ore above the 250" working up through
the sulphides and the zone of wecondary enrichment and into the oxides.
The Blue Bell Ore Body has not yet been definitely proved
%o exist on the 400 level (which at this point is about 500 f£t,
below surface), However, in the breast of the drift and the eross=
cute, the stringers of ore are now beginmning to show carbonates, oxides
and also & little sulphides These indications make it seem al together
probable that the drift is approaching the end of the ore-shootj Jjust
how large the ore-shoot may be at this point, is impossible o say, and
this can only be determined after the drif¥ has proceeded throughout
the full length of the ore body, - presumably a matter of 100 to 300%,
The extension of this drift under present conditions would be expensive
and slow and 1t seemed best to suspend development until this can be
carried out under more favorable conditions, which should be possible
within the course of the next two or three months, I consider that
there is every probability that a goed ore body will be opened up
at this point,

RESERVES
The ore reserves of the Blue Bell Mine I estimate as
follows as at November lst, 19131 =

ORE BODY SECTION BROKEN  POSITIVE  HIGHLY PROBABLE
Blue Coat: 200 & 250 3700
405 2000 2600
400 = 500 5600
501 4000 4200
602 1700
605 3000 3500
703 3100
851 400 8000 30000
Below 850 10000
410 south: 501 up 3000
601 1000 4000 1000
701 1000 4000
801 1000 4000



410 3500 2400

400 - 602 700 4600 12000

800 =~ 700 6000
Blue Buek:

gurface &

410 only

proved as yet 20000
Blue Bell:

Surface only
TOTAL 14000 30000 71600 39000
Blue Coat 228200 . 478600 10000
410 South : 7000 12000 3000
410 North 14800 12000 6000
Blue Buek 20000

Total all Classes: 154600 tons @ 3.5% copper and $1.50 per %on in
gold and silver.

In connection with the above estimates 1% should be noted
that 14,000 tons of Fositive ore is broken in the stopes, while the
balanee, 50,000 tons is proved by the levels sbove and below, and by
raises cutting the ore vertically, 1% is therefore all exposed on
three and for the most part on four sides. |

The Highly Probable ore is exposed above and below and in
part on the sides and considering the contlnuity of the ore-shoots as
proved to date, this class of ore may be considered as being almost
positive. ; e
The Probable ore rcgruin’ss the continuation of the proved
ore bodies below and above the last point where they are pesitively
indicated.

The Blue Coat and 410 South are estimated to continue as at
present for approximstely 50 feet greater depths The 410 North is
estimated to continue (though considerably diminished in grade) between
the 600 and 700! levels, The Blue Bueck is estimated Yo contain a
considerable quantity of ore, cénaiﬁcr'ing the surface indications and the



ore shown on the 400' level, The estimate of Probable ore is, of course,
merely a personal opinion, but it is submitted that this estimate is
conservative and there is a probability thet future developments will
very considerably increase the quantity of your reserves beyond the
figures which are given above,

Regarding the grade of the ore estimated, it is not possible
%0 give an exaet figure owing to the incomplete sampling of a large
portion of the ore-body and more particularly %o the careless manner
in which the record of past sampling has been kepte The estimate is
based on & study of ell the samples recorded and also on the grade of
shipment made to date from which 1t would appear probable that the
broken ore will average close to 45 copper after sorting and that the
grade of all the reserves estimated above will average better than
B3.5% copper, and $1.,50 in gold and silver to the tonj these ﬂgmu
_having been given as an average for the above estimate. In addition
t0 these utipm reserves, it will be noted that there is a large
amount of low grade ore not considered in my estimate, much of which
will average 2% in copper and $1.00 in gold and silver to the ton.
Such ore is not payeble under present working conditions, but it is
believed that at some time in the future, inereased efficiency of
mine operations and reduced milling and smelting costs will make 1%
possible t mine and treat a great part of this ore with profit.

gince I estimated the reserves in February this year, very
encouraging developments have been made by means of cresscuts intoe
the foot and hanging walls, moye particularly the latter, and these
have proved the ore bodies to be wider in general than previously
estimated by me and it seems likely that in stoping out the various
blocks of ore additional width will be gained at several pointes

Nozking Costs
The following is a table showing what the mining costs have
been from Jamuery to August of the present year, and showing also what
I estimete the working costs should be after the mine is operating
regularly on the basis of 200 tons or more per day extractions These



latter costs should be attained by Mey of next yeare The estimate
given herc has been shown to Mr, Walker and also to lir, Trengove, and
both agree that these figures can be attained when the new scale of
operation goes into effects Mecantime, every effort should be made to
reduce the present workingx costs and to prepare the mine for breaking
and handling the necessary tonnage in the most economical and efficient
manner:

PER TON OF ORE MINED

PR, g« oty WOTN iy~ st
Extraction 2404 1463
Development A «25
Heisbing .t 24 o185
e .28 | 26
Q-‘p:arating Zheksmith chop +02 02
Taxes & Insurance 5 S «09
Proportion Humboldt Expense 12 «07
Super intendence at Mine 10 «05
Mine 0ffiee 01 «OL
Stable 02 #Ql
General Expense & Sampling «25 . «15

TOTAL 3431 2465



EXTRACTS FROM REPORT BY G, M. COLVOCORESSES
to CHARLES A KITTLE
February 15, 1913

1 consider that recent developments at your Blue Bell
Mine have been distinetly encouraging and that there is good reason
to feel hopeful as %o the results of additional development now in
progress, You have aevelopéd in the m\x; Bell property, positive
and prebable ore reserves t0 the amount of 124,500 tons, averaging
§1450 in gold snd silver and 3,5% in copper. There is every reason
to expeet that the ore shoots now partially developed, will extend
downward and if such proves to be the case, yowr developments will
in the next few months inerease your ore reserves by approximately
75,000 tons, assuring yowr mining and mill operations for a period
of somewhat over two years, I advise that development work should
be continued vigorously at the Blue Bell iine and probably at the
De Soto, end I believe that there is every prospeet of proving up
additional ore reserves sufficient to assure your operations for a
period of several years 10 come.

GEQLOGY & ORE ¢

In the immediate vicinity of the mine, the country is
sericite schist, known as Yavapal schist and formed during the
Algonkian period, These schist arve cut by dykes of eruptive rock
and by travertines of limestone. In the sehists, there are found
zones of silicification and 1t is in these zones that the ore bodies
oeccur. The ore deposits are of the replacement type and are found

as lenses, varying considerably in size and apparently having a muech
greater length vertically than horizontally, with a width of three
to fifteen feet, These lenses are frequently near the edges of the
silieified zones.

on the surface the outerops are quite prominent; the schists
being stained with copper carBonates and cheleocite is occasionally
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noteds Below the outerops there extends a zone of oxidation down
toward local water level and below the oxidation there is a compara-
tively unimportant band of secondary er‘wi\ehman’s denoted by bornite

and chalcocite and succeeded in depth by the primary sulphides, mostly
c¢halcopyrite, which constitute the main ore body. Assoclated with the
chalcopyrite there is a quantity of iron pyrites varying fram qum:u.ty

to double the amount of chalecopyrites There is also considerable quartzj

all of these minerals having replaced the sericate and chlorite schist.
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‘The silicified zone extends for a length of 2500 feet and
for a width of 600 feets The strike is North 20 degrees East and the
dip epproximately 70 degrees toward the West, There are six distinet
lenses or shoots of ore noted by outerops on the surface or underground
and referred to as follows.

"Blue Coat", "410 VWest or South", "410 East or Northn,
"Blue Buek West", "Blue Buck HEast", "Blue Bell",

0f these ore shoots the "410 East and West" have no well
defined oubterops, while "Blue Buck Zast" is so far unproved underground
and "Blue Bell" though possessing an excellent outerop and proved to a
depth of 180 feet, has not yet been developed inte the zone of primary
sulphides. These lenses of ore oecur in two parallsl bands striking
north and south and separated fram each other by about 40 feet of the
schist rock; the western band is close to the edge of the silieified
sehists Through the ehtire zone of silicifiecation, there is a certain
amount of mineralization and both copper and iron pyrites are found, but
not in suffieient quantity to be of commercial value outside of the ore
bodles mentioned above,

Blue Bell Group has been worked, but not continuously, for
the past 12 years and a large tonnage of ore has been producedj the
average grade of all shipments made since 1907 appears to have been 35.5%
copper with gold and silver to the value of {150 per ton, Aside from
surface indications, the mine has been developed in one place to a
depth of 850 feet by shafts and drifts, while diamond drill holes have

4/
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gained an additional depth of fram 50 to 100 feet, The development
work to date is best shown by the tracing aceanpanying this report,
and as will be noted, the property is only partially devel The
"Blue Coat"” ore shoot is proved to a depth of 700 feet. The "410 South"
%0 a depth of 850 feet and by drill holes to a depth of 950 feets The
"410 North" to a depth of 700 feet and the "Blue Buck" to a depth of
400 feet,

From a brief study of the general geoclogy of this district
and sueh information as I was able to gather regarding the behavior
of similar ore bodies, I can see no reason why these deposits should
not continue downward to a much greater depth than has been gained up

%0 the present time. In your own mine the indications are encouraging,
for none of the ore bodies so far developed show any tendency to become
pinched or impoverished down to the lowest point at which they have been
proved, It is true that the drill holes did not give encouragement re-
garding the continuanee of the Blue Coat to a greater depth, and it may
be that this particular ore depesit will not extend below 850 or 900
feet, hut' I do not consider the evidence conclusive on this point and
it may go down much deeper, The "4l0" ore bodies were apparently blind
on the surface and so far as developed, they show an improvement with
depth and, considering the mine as & whole, each succeeding level has
proved up an equal 'or greater gquantity of ore than found on the levels
aboves It should be taken into consideration that the lenses or ore in
whieh you are at present working were undoubtedly deposited at a time
when the surface of the country was from one % three thousand feet
higher than at present and therefore that this ore was once at a very
considerable depthe The upper portions of these lenses have been carried
awey by the erosion and it may be that other lenses have been altogether
destroyed by this same influence, but conversely, new lenses of ore nay
nli be discovered at any depth in the silicified portion of the schist,
and it is my opinion that as long as this silicificabtion continues
downward, you will continue to find ore bodies similar to those in
which you are now working, The largest ore bodies of similar type in



this distriet, are found at the United Verde Mine, which is at present
_developed to a depth of 1500' and in which I am reliably informed that
the ore in the 1000 and 1200% levels also in the 1§00' level is of
exgellent quality end quantity and better than mything found below
the original zone of saeondarj enrichment,

ORE RESERVES
From present development I am able to estimaite the ore
reserve of the Blue Bell lilne as follows: :

Positive Eigily Probeble Prebable

"Blue Coat" 39,000 tons at 12,000 tons @ 2,80% 9,000 tons @
3450% Cu (14,000 ©Cu 350% Cu
tons broken in
stopes)
"410 South" 7,000 tons @ 5*50% 6,000 tons @
Cu 35450% copper
410 North" 21,500 tons @ 10,000 tons @
copper 4% copper
"Blue Buck" 20,000 tons @
5420% copper.

Total 39,000 tons @ 3450% 40,500 tons & 3450% aag% tons ©
-

In connection with the above estimate, the ore classed as
"positive" has been blocked out on three or four sides. The ore classed
as "Highly probable" is developed by two successive levels being not yet
traversed by raise or winze, The ore classed as "FProbable", remﬁhw
the continuance of the ore shoots for a distance of approximately 100
feet abbve and below the last points of developments This extension may
be fairly assumed to exist, considering the nature and proved extent of
the ore bodies,

The average content of all ore at present developed is put
at 3450% copper, in addition the average value in gold and silver is
$1.50 per ton, representing an average of 05. ounces in gold and 1.2
ouneces in silver (value $2,60 in 1941)

In addition to the reserves estimated above, there is a
large smount of ground containing from one to two percent of copper.

.
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Under present conditions, this cannot be mined and treated at a profit,
henee 1% is not considered as ores It is possible that at some later
date, deereased working costs combined with improved metallurgical
practice may permit you to inerease your tonnage by mining certain quen=-
tities of this low grade stuffj but for the present at least, it is most
essential that the grade of production should be mefntained at 3.50%
coppery and in order to dotthis only the ore bodies estimated can be
profitably mined, and furtherjcare should be taken to maintain the

grade of produetion by the use of selective stoping, prevention of wall
rock slides in so far as possible and hand-sorting of ore at the tram~
way terminal.

As stated above yowr property is only partially developed and
additional development should be prosecuted vigorously. If the known
ore bodies continue downward you will develop from 30,000 to 40,000 tons
of new ore for every additional hundred feet gained in depth.




- During 1914 the Bluebell Mine produced 56,058 tons containe
ing 2,064415 ozse of Gold, 71,520448 ozs. of silver and 4,078,021 1bs,
of coppers The average grade of the ore produced was:i Gold ,0368 ozs,
Silver 1.276 ozs, and Copper B463%. In 1915 the total production was
364792 lbs. with average grade as follows: Cold 40465 ozss, Silver 1.330
0zZssy and Copper 3.7587,

The lower grade of production during 1914 may be attriduted
in part to the inereased tonnage, but more partiemly to the largexr
proporfion of milling ore which was extracted in 1914, The smelting ore
at Bluebell constituted nearly one half the produetion in 1913 and
practically all of this was taken from the No, 1 Ore Body which is the
richest ore in the mine, particularly in reppect to gold values,

An examination of the results for 1913 show that operations
were conducted with fair regularity throughout the entire yvear while as
stated above the operations at the Bluebell for the first six menths of
1914 were irregular and comparatively smell, During the last six months
the Bluebell produced 38,520 tons, or nearly 2000 tens more than thii
entire produetion for 1913 and the average rate during this period was
64420 tons per month, while the production during the last two months
averaged 7,500. tons.

On January lst, 1914 no estimete was made of the ore reserves
in the Bluebell but for comparison with the estimate accempanying this
report I take the estimate which I made on November lst, 1913 from which
there asppeared to be 34,000 tons of "Positive" ore, 71,600 tons of
"Highly FProbable" ore, and 39,000 tons of "Probable ore, a total of
154,600 tons, estimated to average 3.5( copper and (1,50 in gold and

silver, equivalent to 80 lbse of copper per ton of ores. 7The above estimate

was largely based on old samples and assay maps and the data available was
not nearly as complete as I could have wished but nevertheless this es-~
timate has so far proved to have been fairly accurate,
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During the past year 56,000 tons of ore included in this
estimate were mined and shipped away but on the other hand development
work added new ore reserves and the estimate which accompanies this
report, which is based on fairly complete infommation, shows 74,500 tons
of "positive" ore, 26,500 tons "highly probable", and 50,900 %tons
"probable, a total reserve of 151,900 tons, estimated to contain on the
average 76 equivalent pounds of copper per tons Fer purpeses of general
comparison 1t can therefore be seid that the development work during the
last 14 months proved wp Just about as much ore as was extraeted, =0 that
in effeet the ore reserves held their own although this statement is not
strietly adeurate oming to the different conditions under which the two
estinmates were made, It will be understood that development work does not
always serve to inerease the ore reserves estimated in & mines, The ore,
as notedy 1s divided into three classes, end after it is first indicated
additional development is necessary to put the "probable™ ore inte the
"highly probable™ cless, and agein more awaluxmmf work is necessary
to bring the "highly probable® inte the "positive class", In these
respects we have gained considerably as will be noted by comparing the
figures given above and especially the relative tonnages of "positive"
ore figured in the itwo estimetes. On the other hand, it should be
congidered that we are now operating the mine on a basis of more than
double the average production made in 1913, end therefore the reserves:
which at tha end of that year represented approximately four years ore :
supply may now be considered as ﬁmunting. at best, only two years ore
supply and it must further be taken inte consideration that at least 40%
az the ore estimated will not be available for me’dan for several
mntha yet to come so that in more senses than one we are operating the
mine from "hand to mouth", and 1% is most essentiel that the amount of
ore reserves, and particularly the amount of available ore reserves, should
be very considerably inereased,

The development work in 1914 was cauposed of 63 feet of cross-
cuts, 555 feet of raises and 798 feet of drifts, making a total of 1411
feet advanee against 1299 feet advanee in 1913, The direct expenditure



for development amounted to $11,751.65, practically $1,000 per month,
and representing an average of 18433 per foot of advance, The upmdxm
for development work was govérned largely by outside conditions and much ;
of the development which had been planned had to be postponed with the
outbreak of the Turopeen War and was not resumed again until nearly the
close of the year, It ie a matter of deep regret to me that we were not
able to expend more money on development of the mine during 1914, and we
find ourselves with the beglnning of the present year very far behindhand
with this work,
The very foundation of every mining and metallurgical enterw
prise lies in the ore reserves and if these are allowed to fall below a
gertain figure a very dengerous condition: immediately arises with future
operetions all hinging upon the uncertain results of additional discovery
of ore bodies end under these conditions no great security can be fels
el ther by the management or by those finaneially 1ntorest? in the company,
Now that we have largely inereased the Qm. of our mining operations
our ore reserves must frankly be considered es pitifully and dangerously
small and it is very vital thet every effort should be made to inecrease
these ore reserves at the carliest possible moment, It is with this
objeet in view that I have urged so strongly the sinking of the Bluebell
shaft (work on which has fortunately been begun in Februery of 1915) and
aleo for this purpose that I enm pa-;'tieularly desirous of reopening the
De Soto Mine, where approximately 30,000 tons of ore can be estimateds
From this time forward then it is absolutely essential to
the suceess and security of our operations that a larger monthly exw
penditure should be made for mining development, and during the present
year I hope o expend approximately {2000 per month on this account and I
trust that the results of this work may be satisfactery and that at the
end of 1915 after a yearly production of 70,000 %o 80,000 tons of ore
we shall be able to estimate at lesst 200,000 tons of reserves in the mine.
There 1s at the present time every indicetion that our Blue~
bell ore bodies will persist in depth but even assuming that Nos 1, Nos 3
and Noe 4 ore bodies continued downwards as at present the amount of ore
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which we may expeet to develop in these three ore bodies will be approx=
imately 40,000 per 100 feet of depth so that in order to keep up with the
produetion of the property it will be necessary for us to sink at the
rate of 200 feet per annum,

During the past year the results of ouwr development have
been good and satisfactory, with one exception, in that we have falled %o
prove up so far any commercial ore in the Noes 6 Ore Body on the 5th level.
Although this particular work has so far been rather discouraging, I de
not consider that it should be discontinued and am entirely confident
that we shall eventually find the ore at this points Many of our ore
bodies heve been faulted and thrown both laterally and vertiecally for .
some diahnn and we have only recently, after several months of worlk,
succeeded in loecating the Noe 4 Ore Body sbove the fault in the 340
stopes Undoubtedly the No. 6 Ore Chute has heen displaced and we shall
simply have to keep on looking for it until the location of the 5th
level is definitely determined.

The main accomplishments of owr development work during last
year were as follows: :

(1) The Noe 1 Ore Body was proved to be valuable above the
0ld stopes and on either end of the Glory Hole south of the shaft. 4
considerable amount of good ore was mined from both ends of the Glory
Hole and run down into the 410 Stopes

(8) We proved good ore in the Nos 3 Ore Chute above the
2nd Level and at this point we opened up one of the best stopes in the
mine, in which over 10,000 tons of excellent ore were Lroken, We have
also proved ore in the No, 3 Ore Chute on the 3rd and 4th levels and we
are now stoping above these levels with good results,.

(3) wWe developed some commercial ore in Nos 4 Chute between
the 8th and 9th levels and are now raising up to conneet thege two levels
prior to starting a stopes This ore is only fair and unfortunately
indications are that Nos 4 Ore body will not extend very far below the
9th level,
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(4) We proved ore to exist in Noe 5 ore chute on the
3rd level and proceeded  to comneet up the 5th and 3rd levels by means
of a raise and we are now preparing to stope the lo. § Ore Body upwards
from both the 5%h aad Srd levels.

(6) In the ore reserves already partially indicated we
worked upwards above the 3rd level in the No. 4 Ore Body and are getting
some very exeellent new ore at this point although unfortunately it is
all exidized and suitable only for converter flux, Ve also conneeted
up the 8th and 9th levels in Nos L Ore Body and in Noe 5 Ore Body and we
connected the 7%h and 8th levels in Noes 5 and Nos 4 ore bodiess

A considerable amount of work, not strictly development,
wes also undertaken in the old stopes and workings and a great deal of
valuable ore was discovered at these points, e¢lther covered with waste
or left on the hanging or foob walls of the stopes The faet that this
ore was left by former managements was undoubtedly due %o the faet that
‘1% could not be suitably handled by the plant which vwas then operated at
Humbodt, as most of 1t is foo siliceous for direct smelting,

To sum up then the results of our development, we have held
our own in point of tennage during the past year bui having doubled the
rate of production we have reduced our ore swply to 50% of what 1%
formerly was in point of time and in future our development weork must
also be doubled if we are to keep our bre reserves from passing out of
existence altogether. I consider that we should make every effort to
inerease these ore reserves until they amount % at least a three years
ore supply on the actual basis of operations and that we should from
this time forward end«nm: to meintain the reserves at approximately
the amount of a three years supply. As stated above 1f we do not
gucceed in developing altogether new bodies we will have ® sink approx=-
imetely 200 feet per year in order %o keep up with our extraction end
it 1is of course to be expected that No. 1 and Nos 3 Ore Chutes will grow
poorer and disappeer altogether at same peint in depth although I am
glad to say that there is no reason to believe that either of these ore
bodties will not go down several hundred feet deeper then proved up to
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3w the present time, We must also meke every effort to follow down the
Nos 5 Ore Body which so far is only developed to the 5th level and which
unfortunately appears to be decreasing in value as 1t goes downward,

end we must meke speciel effort to locate and @evelop the Nos. 6 Ore
Body about whieh very little cen be said except that it has an excep~
tionelly strong and promising surface outerop, It will also be owr
effort to discover and develop ore in other places where indications

are favorable but where no exploration work has yet been attempted,

Until the end of 1915 the stoping at the Bluebell had
always been done by the shrinkesge system but near the end of that year
several stopes were sterted by eubt-and-fill, The cut~and~rill method
al though possessing some advantages has not proved economical and has
now been abandoned exeept in the cese of one or two stopes where the
walls of the ore body are particularly bad and we have reverted to tle
shrinkage metho d wherever poassible, The ore from the shrinkege stopes
is not as clean or free from waste as thet which 1s taken by the eut-
and~-£11) methods but the additionsl expense involved in sorting this
shrinkage ore is more than compensated by the decreased expenditure in
wmderground minings it being particularly difficult to secure waste for
£illing the stopess In both cases the ore is broken down with hammer
drills and we now use piston ari.l),a only for drifts and cross-cuts and
Jack hammers are used for sinking, all of owr wark being done therefore
by one-manx drills.

In 1913 the sorted ore F.0.Bs Siding, cost {2,9853 per ton,
The average cost for the year 1914 was $2.3759 per ton, while the aver=
age during the last six months of 1914 was {1.79 per ton and as has been
stated sbove, the last six months during which time the mine was opera=
ting regulerly fermed the only fair basis of comparison. Ixcluding the
developuent work in each ease the cost figured at 2,72 for 1913 and
$1430 for the last half of 1914, This very large reduction in working
cost has been due in part to the increased tonnage which we have handled.




1y, I think, to & better organization and better diseipline of the work-
ing foreces To some extent the last cost figure has been influenced by
the valuation which we put on the increase or deerease of broken ore in
the mine and the figure given above is probably about 10¢ lower than it
should be but even so it is pleasant to report thal we have decreased
our actual mining costs to 50% of the mining cost in 1915,

As te the cost of mining in the fubure there are several
things that must be considered, In the first place we must double the
amount of development work which we have done in the past and 1% 1s to
be expected that the cost of development in 1815 will aversge ®¢ per
ton of ore shipped, Aside from this e larger proportion of our ore will
have %o come from the deeper workings and from the stopes which lie at
some considerable distance from the shaft and these causes will tend to
ineresse the cost of operations, To offset this we hope to get away
almost entirely from the cut-and=-fill method of stoping and we also
expect $0 open up owr new stopes in a bebter menner %than was done in _
the past and %o meintain and if poesible improve the efficiency of the
working foree, I believe therefore that the cost of our ore at the
siding should only inerease in proportien to the added amount of
development work whiech we shall do end I would estimate that for 1915
our average cost of ore should be {2400 per ton at the 5iding, including
the development work, which would make the cost of the ore at Humboldt
approximately 2435 per ton.

- During the past year we have not been able to devote as much
time and attention as could be desired to & study of the geological
conditions at the Bluebell and to the possibilitles of discovering and
developing entirely new ore bodiess I hope, however, to devote conslder-
able atudy to this question during 1915, :

An examination of the surface indications at the Bluebell
Mine would seem to indicate that there are two parallel ore zones, in
which ore chutes of commercial ore may be expected to occur, Thﬂn wo
zones lie approximately 125 feet apart in an east and west direction



and appear to continue nearly perellel and I helleve that by cross=
cutting from the ore chubes whlch we have at present developed there
may be a good possibility of discovering the mes 'paral;.u ore chutes in
the other zone, For instance, we have now clearly proved that the
outeropping of the Nos 4 Ore Dody lies in the bed of the creek, and
directly west of this outeropping, 140 feet, we have another strong
surface ouberop which should represent an unknown ore body lying that
distance to the west of the los 4¢ In the near future it is my inten=
tion to eross-cut in the hope of developing this ore underground, In
the same way we have found a rather weak outerop lying approximately
100 feet east of the Nos 5 ore bodys, and ® fthis also we hope 1t cross—
ecut in the near future,

As %o the possibilities of discovering ore outside the
limits of the present nine workings very little can yet be said, If
we sbould have good suceess in developing the Noe 6 Ore Chube 1% wo uld
seen advisable to do some prospeeting and exploration further north,
although work done several years ago in that direction did not meet
with suecesse About helf a mile south of the Bluebell shaft we have
the outeroppings and swface work on the Blue Thunder Claim and during
the past year we seraped up a few tons of surface ore from this propem.{
The work which was done here in former times and the little assessment ‘
work which we did during the last year have not proved up anything of
comnercial importance but nevertheless the Blue Thunder presents rather
an interesting gmeological problem, and I am inclined to think that here
also some exploration will be well justified and that there are good
possibilities of discovering commerciel ore in this section of our
property.

@



EXTRACTS FROM SPECIAL REPORT

BLUE BELL MINE
April 27, 1914

By G. lis Colvocoresses
Results of Past Operations

During the year 1913 the Bluebell Mine produced 36792

tons of ore, containing 1711.42 ozs gold, 48920.8 ozs. silver and
2,765,166 lbse COpper. The average content of this ore per ton was
0465 ozs of gold, 1.33 ozs. of silver and 3.76% copper, which on the
prices of meta;s prevailing throughout the year meant a gross value of
$13423 per ton, the aggregate gross value of the production being )
$486,838449,

November 19th, 1913, I made a report of the Bluebell Mine
to the Board of Directors, estimating the ore reserves as they existed
in the mine on November lst., Since that date the mine has produced
10.Q82.55 tons of orej 489,31 ozse gold, 153,296430 ozs of silver, and
766,123 pounds of copper, The average content of this ore per ton has
been .0486 ozse g0ld, l.32 0Ze silver, and 3.8% copper. The market val=-
ues of copper and silver have been lower sinece November, 1913 than
during the average of the year, and the gross value contained in the
ore mentioned above was only $12.80 per tan although in point of metal
contents it was getually a trifle richer than the average of all ore
produced in 1913,

The Bluebell Mine was closed down almost entirely during
the latter part of Decembér, ;913. and operations were recommenced on a
small scale in February, 1914, increased to over 100 tons per day in
March, and at date of writing ore is being broken, hoisted and shipped
at approximately 180 tons per day.

The figures quoted above in regard to value and grade of
ore are interesting, not only as showing what the mine has actually
done, but as an indication of what may be expected from future output.
To the best of my knowledge no attempt was made in 1913 or since that
“time to gouge out the richer portions of the ore bodies and the pro-
duetions represent the average run of mine material as broken in the

stopes, and approximately the average material which remains in place



in these same ore bodies and from which we shall largely draw our
production, It is true that there are certain portions of the mine
from which a similar grade of ore can be obtained only by selective
stoping, or by sorting out a considerable amount of waste, but allowance
for this has been made in calculations and the poorer portions of the
mine will be seen to average with the richer portions and to show a
large reserve of very good ore awaiting extraction,

I believe, moreover, that the figures quoted above go to
show that both in tonnage and quality of ore the estimate of reserves
made by me to Mr, Kittle in February, 1913, and ggain in the estimate
which I made for the Directors in November, 1913, were conservative and
have so far been justified by the results of operations; and I further
believe that the estimate made in this present report after more care-
ful investigation than was possible on either of the other two occasions
will be found to be also conservative and approximately accurate in so
far as accurate knowledge is available at present, .

In calculating the tonnage I have personally, in so far
as possible, measured the width of the ore independent fram the widths
posted on the plan. In some cases, where the ore appeared to be of
unirerm.gradq I have ©stimated the full width as of the grade represented
by the assay. Elsewhere this grade has been reduced by means of hand
camples or approximate allowance., The estimates of tonnage and values
are therefore not absolutely fixed nor accurate but I believe that they
are as accurate as present knowledge will permit and that they are
uniformly conservative and as the sampling and assaying proceeds,
additional revisions of the estimate will be made and foarwarded to you.

In the former reports which I made on the mine I assumed
from rather incomplete data that the average grade of the ore was 3.5%
copper and that the gold and silver had an average value of $1450 per
ton. I have now been able to improve on this method somewhat and have
estimated each block of ground as ore of a different value based on
the available assays, and figuring gold at $20.00 per oz} silver at
58¢ per oz; and copper at 14.,5¢ per pound. In making these XX estimates



I have made use of a good meny assays which are not posted in the plan,
and also of the records of ore mined and hoisted fram the various stopes.
In considering the prosant‘estimnme you will note that the

aggregate tonnage estimated in the mine has been considerably inereased,
and now amounts to 190,720 tons, as sgainst 154,600 tons estimated
November lst, 1913, The 1neréase in Probable Ore amounts to 13,000
tons, and the inerease in Positive and Highly Probable ore accounts
for the difference, namely, 23,000 tons. All‘er these inereases are
due to the inereased widths of various ore bodies as proved by the work
done during the last four months, During that time we have not
devoted any money %o exploration proper, nor have we discovered any
new bodies of ore, or any substantial increases in lengths of ore
chutes, but we have proved for instance that the width of the ore
body at 930 is ten feet instead of five, as previously estimated,
and in many iother places we have been able to develop additional
widths 1In nearly every place where we have carried on developments
along these lines, the resul ts have been successful and encouraging.
The one exception is the No, 5 (Blue=buck Ore Body) where it now
appears that our ore is lower grade than expeeted and the tonnage
of pay ore is doubtful, However, I cannot say very much about this
ore body one way or the other until we cut same on the 250 level, as
we hope to do in the course of the next two or three months. After
that we shall have some accurate data upon which to base our
estimates.

; A% the present time we are starting again to explore
the No., 6 (Bluebell Ore Chute) and we have every expectation of find~
ing a valuable ore reserve at this point, the results of which will

be recorded in duve course,



as at April lst, 1914:=

ORE RESERVES

The ore reserves of the Bluebell Mine I estimate as follows,

Highly
Ore Body Seetion Broken Positive Probable Probable
' Above 300' Level 1000 $12 ——=—wmew 3000 @ $15 3000 @ $15
No, 1 300t =~ 400" ewmmm—e= 2000 @ $12 2600 @ $12 - e o o o e
iBlue Coat) 400* -~ 5007 1000 @ §12 4000 @ § 4200 @ $l8  mmmmm————
South End) 500" -« 600!? 1000 @ 912 3000 @ § 3500 @ §l2  emewwe————-
600* = 700° 2000 @ §. 1000 @ gl2 -
700" = 8501 1000 @ $14 10000 @$ld 15000 @fld  =w——mmewww
Below 850! - — -~ 15000 @ $12
' Above 200! 3000 @ $11
Nos 2 200" = 300! ——— 2500 @ $10
Blue Coat) 300! = 400! 1000 @ $10
North of 400' - 500! 1950 @ $ll =mmmm———— -
Dwka Mbat- 500 = 600°* - - e e e e
700 - 850! - 4000 @ $10
g Above 600! 100 @ $12 2000 @ $10 3000 @ $10 -
Nos 3 600 = 700°* 5000 @ $1l - .
(410 south) 700! ~ 8501 G 5000 @ $14 5000 @ $13 -
Below 8501 - - 8500 @ $12
¥ Above 250 2500 @ $l4 i .
Nos 4 250' = 400' 1350 @ §l2 -~ 2000 @ $l8  —=—mm—————
600" - 700" ——- B500 @ $12 e
700t - 8501 e ’ . 6000 @ $10  =ewmmmm————
"~ Noe & Above 400! 320 @ $9 wmwm——=-= 2000 @ $9 12000 @ $9
(Blue Buck) Below 400* ‘ : 3000 @ £9
Nos. 6
(Bluebell) w=e=memwm- - = e
TOTAL === 12420 @ 45500 @ 80800 @ 52000 @
$12.35 $12.60 $11.43 $10.96
SUMMAR
| Highly Total all
Ore Body Broken Positigye Probable Probable Classes
In Bins 200 200
1 (Blue Coat,; South 6000 20000 28300 18000 72300
2 (Blue Coat, North 1950 - 29500 10500 41950
5 (410 Bauthg 100 12000 8000 8500 28600
4 (410 North 3850 13500 13000 ——— 30350
5 (Blue Buck) 320 ——— 2000 15000 17320
TOTAL & 12420 45520 80800 52000 lQOZﬁﬂ

classes ore =

nd Total al

Gra
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Working Methods and Future Problems :
The method of operating the mine is, to my mind, greatly

improved, and the results are also shown by the cost during the last
two months, In places we have substituted for ghrinkage stoping the
method of "gut and T1ll, which has many advantages where the ore bodies
are wide an@ the walls bad, o ‘ |

In fabmry, with only B59 tons shipped, the qost wé.a
naturally high, = $3,34 inclusive of freight., In March, with 3528
tons shipped, the cost had fallen to $2.,05 per ton, inclusive of
freight. Indications are that April will show an even better result.
After this months we firmly expect to handle 6000 tons or better per
month, and ta keqp the entire cost éoll below $2.00 per tan.v In this
connection ;t'may be interesting to note that the average cost for
1913 was $3.38 per ton, and thet the best month record was made in
November, with a cost of (2,62 per ton agains 3918 tons shipped.

In general, I believe that I can say that the condition of
the Bluebell is healthy and encouraging. We are mining & good grade
of ore at p:esent and we are developing more ore of equally good
grade, We te§1 confident of more than two years' reserve on the
basis of 6000 tons per month and ineluding the "Probable Ore" and with
the additional reserves which we ah311 a1m0st eertainly develop within
the next few months I think there is very little doubt that the Mine
will continue to furnish for several years to comes, Our working
costs have already decreased considerably and there is every reason
to expect that this decrease will be maintained and bettered as
our work progresses, and thaﬁ the ore y;ll reach Humboldt having a
gross value of over $12,00 per ton and with a cost against 1t of §2.00
per ton, The subsequent treatment of this ore in the Concentrator and

Smelter has been and will be the subjeect of separate reports.



Durigg 1915 we accompiished 2,743 feet of developuent work
at a cost of $22,391.74, This included the sinking of the shaft 150 )
feet and the opening of the 1000 foot level; the drifts on the 400 4,
and 700 ft. levels were also extended northwerd and important discoverw
ies of ore were made by these extensions., The development work rep=-
resented a cost of 0,375 per ton of ore shipped and the new ore dev=-
eloped mamounted to 165,000 tons,

Froduction:

We produced 82,171 tons of ore containing an average of
$1.40 per ton in gold and silver values and 2.97 per cent copper. The
comparatively low grade of ore produced was mainly due to lack of
sufficient development during previous years and during the last three
months of 1915, the production averaged well above 3 per cent, copper
as 11 may be expected to do during all of 1916,

The 1915 output should be coupared with 56,000 tons produced
in 1914, and 37,000 tons in 1913, Ve expect to produce over 100,000
tons during 1916,

Working Costs:
The cost of Bluebell ore f.o0.be. Humboldt including develop=

ment, mining, hoisting, ropeway trensportation, sorting, freight and
general mining expense was {2,629 per ton in 1915, against {2.,38 per ton
in 1914 and $3.35 in 1913, During the year just past we have been
mining from greater depth than in previous years and also from ore
bodies located further from the shaft, the average rate of wages has
also been higher and meny supplies such as dynamite, fuse, and drill
steel have greatly increased in priece, These factors have all tended
to inerease mining costs and the outlook is that ore will be produced
during 1916 at approximately the seme average figure as during the

past year.



Ore Heservest

The reserves of positive and probable ore January 1, 1916
are estimated at 235,000 tons, average grade $l.50 in gold and silver
values and 3,5 per cent copper. Of this reserve 11,000 tons was broken
in the stopes ready to hoiste This reserve compares with pﬁnvinus
estimated reserves of 152,000 January 1, 1915, and 154,000 tons January
1, 1914, If developments are successful during the present year we
should have a reserve of 400,000 tons by January 1, 1917, and it may be
mentioned that the reserve at date of writing (February 2lst) is
estimated at 280,000 tons,

General:

The mine is in better condition from every point of view
than at any time during the past three years, the ore reserves are
larger and better opened up and so far no one of our six produeing
ore shoots bhas been bottamed. There are particularly strong reasons
to expeet material additions %o our reserves in the No., 5 and Nos 6
ore shoots wh;ch we have only just begun to develop in depthe The
equipment of the mine, in the main, is in good condition and the
excellent new hoist recently installed will enable us %o work down
to a depth of 2000 feet,
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EXTRACTS FROM » 7

SFECIAL REPORT ON BLUEBELL MINE BY Go M, COLVOCORESSES

September 26th, 1914

RESULTS OF MINING OPERATIONS DURING 1914

During the first eight months of this year we shipped from
the Bluebell 28,918 tons of ore, containing 1158.34 0zs. Of gold,
37,902,18 oms of silver and 29192,539 lbse of coppers This represents
an average content per ton of .04 oz, gold, 1.3l ozs. silver and 3,78%
coppers The value of the ore based on the low prices which have prevailed
during the year has been a little better than $12,00 per ton, 8ince the
lst of April, at which date the last estimate of ore reserves was made ,
we have shipped 24,332 tons of ore of spproximately the same average
composition as mentioned above, From the above statement it will be
noted that the grade of ore is just about the same as the average grade
produced during the year 1913, The gold and silver are just a shade
lower, and th¢ copper content is precisely the same as the average in

the year 1913,

Since reopening the mine 1n Fabruary and up to the lst of
August a steady program of develnpmant was pursuved and an effort was
made to inerease our ore reserves as much as possible. We were not able
to devote as much time or money to this development as I could have wished
but in the main the results have been satisfactory, al though, as will be
seen from the estimate of ore reserves, our new developments have not
really kept pace with our extraetian of ore, The prineipel work along
this line has been as follows:

No, 1 Ore Chute: Developments near the surface prove that a

very considerable body of ore existed between the 210 Stope and the surface
and on either side of the cave which we have referred to as the Glory Hole.
A portion of this ore was considerably oxidized and was used for converter
flux. Another portion was fairly basic end passed as direct smelting ore,
while the greater part is suitable for milling, We have already mined

the ore reserve left on the south side of the Glory Hole and we are now

Just beginning to mine on the north sides The total reserve on September
lst amounted to 829 tons of broken ore, and approximately 3000 tons Positive



and Probable ore in place, ‘The gross value of this ore mey be considered
as a little better than $12.00, and the cost of breaking seme and hoisting
it is comparatively cheap,

Aside from this point there has been no attempt to develop
an additional ore reserve in No. 1 Ore Chute. In several of the old stopes
there remain large pillars of ore and also a good deal of broken ore
nixed with waste, and/:Z gradually work down from above we expeet %o rob
the pillars and sills and to sort out the broken ore from the waste, in
s0 far as it is economical to do so. It would appear from the mep that
there is really a large block of ore left at the south end of the 611,
This is at present inaccessible but in due Gourse we expect to extraet

whatever reserve may be left at this point.

No, 2 Ore Chute. No development work was done here but a

large amount of sampling has resulted in proving that much of the ore

1s low grade and under present conditions can hardly be mined at a prafit.x
Aside from the 420 stope (which is now worked out) there does not appear
%o be any continuous body of ore averaging better than §8.00 to §9.00

per tons I have estimated that under present conditions it would hardly
be profitable to mine any of this material but I consider that in all
probability we should be able to handle this with profit in 1914 and have,
therefore, continued to include the ore from this chute in the estimate

of camercial reserves although it will be understood that this ore is

not really available at the present time. There seems to be good reason
to believe that oceasional pockets or chimneys of fairly high grade ore
oceur through this chute and by careful and accurate sampling and selec-
tive stoping, we shall undoubtedly be able to eventually extract practically
the entire tonnage estimated, ‘

Noe 3 Ore Chute: The most important of our recent develop~
ments have been in conneetion with this portion of the mine, On the 2nd
level we have opened up a length of 200 feet of excellent ore, averaging
nearly 10 feet in width and have a value of better than $12.00 per ton,

We are now beginning to stope at this point and although we do not know
how far upwards the ore will extend it seems fair to assume that it should
extend at least wup to the oxidized zone, which is probably 100 feet above
the back of the level,



Below the 2nd level the developments have no where been as
good and while it is quite certvain that we shall get same good ore between
the 4th and 2nd lévaln the amount and vaelue of this is rather problematical
The grade of ore continues to decrease down to the Bth level and then
increased again until we find most excellent ore along the 8th level, and
more particularly along the 9th, We are now getting some of the best ore
in the mine from the 930 stope and there is every probability that below
the 9th level a very excellent reserve will be developed in this cute,

No, 4 Ore Chute: No developments of importance were made

herey, In the back of the 340 stope the ore is so badly faulted as to
become unworkable, and we have not been able to extend our work upward
to the oxidized zone although I believe that it will pay to return %o
this point later when we have more time to spare for exploration. We are
mining good ore in both the 740 and 840 stopes and it seems quite certain
that some ore must exist between the 8th and 9th levels and on the 9th the
indications are that the ore has been carried over into the hanging wall,
and this is a matter which we mean to investigate more throughly in the
course of the next few months.

Noe 5 Ore Chute: We are without much definite information

concerning the value of this reserve since we have only cut it on the
5th level and our 3rd lpgel still lacks about 100 feet of reaching the
point where it should intebseet with No, 5 Ore Chute, I had intended to
push this work more speedily but a variety of causes have made it difficult
%o go ahead here and therefore no additional infarmation has been gained
since last April,.

No. 6 Ore Chute - Bluebell: I am particularly disappointed
not to have any definite information to give you in regard to this ore

body. I continue to have the highest opimnion of the probabilities of
developing a large reserve of ore at this point and have been most anxious
to push the development work but as will be noted this ore chubte is a long
way from all the other workings of the mine and progress is slow and
expensives It has not yet been possible to push this work as I could have
wighed or to actually strike in %o the position where we believe the ore :
body must lie on the 5th level and which apparently is locaited same



80 or 90 feet to the east of the present heading in the drift., We are
now reéuming developments at this point which were interrupted in July
and I shall hope to have same definite statements to make in regard %o
the Blue Bell Ore Body in the course of the next two or three months.

In general it is my intention to prove up the No., 5 and Nos
6 ore bodies as quickly as possible and also to endeavor to locate Noe 4
on the 9th level but it should be noted that aside from these points the
mine is now pretty well developed down to the 9th and that we cannot
hope to prove up any extensive additional ore reserves in Nos, 1, 2, 3
or 4 ore bodies which up %o the present itime have been the mainstay of
the property., There is an opportunity for considerable exploration work
and a possibility that parallel ore chutes may occur east or west of
main line of workings. This exploration will receive due attention as
time permits but it should be considered secondary to the development of
additional ore reserves at points where we have every redson to believe that
they actually do exist.

By examining carefully the estimate of ore reserves includéd
in this report and by comparing it with the estimate attached to the
report of April 27th, it will be noted that although we have developed
approximately 18,000 tons of new ore we have extracted and shipped same
24,000 tong during the same period of time so that our reserves at date
are approximately 6000 tons less than they were on April lst. This state=-
ment is not strictly accurate because in revising the estimates in the
light of the latest sampling of the mine it became necessary to
materially change some of the figures given in previous estimates bub
novertheiesa it can be teken as a statement of fact that we cannot expect
to prove up any considerable bodies of new ore in the southern portion of
the mine above the 9th level and that in this seetion of the property our
ore reserves from now on will continue to decrease unless we immediately
begin to deepen the mine, and start about the opening up of the 1000 f%,
level., We may of course find some large reserves both in Noe 5 and par=
ticularly in Noe. 6 Ore Chutes but these are at best uncertain quantities
at the present time and I consider that the time has come to seriously

consider the necessity of deepening the mine and gaining new ore with
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depth on the ore bodies which we have so far followed down to the
850 foot level,

I% is my desire to deepen the shaft by approximately 150
feet, put in the usual station, sump, ore pocket and exitend a level
at a depth of 1000 feet from the collar of the shaft, this to be known
as the 10th level, From all indications which we have up to the present
time 1% seems reasonably certain that we can figure on No. 1 and Noe 3
Ore Chutes extending downwards below 150 feet below their present known
limitss It 1s also possible but not probable that we shall find commer—
cial ore in Nee 2 and Wo. 4 Ore Chutes and as yet I have not sufficient
knowledge concerning Noe 5 and No, 6 to do any figuring for or against
their continuance to this depth. Bubt assuming that Noe. 1 and No. 3
continue downwards with approximetely the same quantity and quality as
proved on the 850 level we shonld develop by the 10th level an addi=-
tional reserve of approximately 50,000 tons of ore which on the present
basis of production would keep us running for samething like 8 months,
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During 1916 we aceanplished 4819 feet of development work
at a cost of $63,197.,00, representing an average cost of {13.11 per
foot of advanee, or {0.,84 per ton of ore produced during the year,

The main features of this work were the lateral extension nortlward of
the 4@0; voo; and 1000 foot levels for the purpose of proving up the

#6 and 6 ore bodless The general results of this work were suecessful
and we developed 519,570 %tons of new ore, the cost of development work
amounting to $0.20 per ton of such new ore developeds As the production
from the mine during 1916 was 75,070 tons, it should be noted that
during the year we have developed more then four tons of new ore for
each ton of ore which has been mined.

During the current year (1l917) it is ow intention to
continue actively the development work and more particularly to sink
the mein shaft from the 1000 foot %o the 1200 foot level and to extend
the 1200 foot level under all the ore bodies known to exist at the
present times In addition to this development at a greater depth we
shall meke special efforts to fully develop the #6 ore body on the 700
and perhaps on other levels and it is also pmtia.hla that we shall
explore the country lying to the south of the main Bluebell warkings
and in the direction of the new discoveries on the Blue Thunder elaim,
at which point good indications of ore are found 1600 feet south of the
workings from our main Bluebell shaft.

Broductions

The output of the Bluebell mine was 75,070 tons of ore
containing on the average {1.70 per ton in gold and silver values and
B4278% coppers This is a distinet improvement over the grade of the ore
produced in 1915, That produetion was not as large as in 1915 was due
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to the inereased output from the DeSote Mine, which produced approz-
imately one~third of the domestic ore treated at Humboldt during the year
and the produetion of both mines was limited by the ecapacity of the
Concentrator and fmelter at Humboldt. I‘ﬁ should also be stated that ﬂu
Blue Dell ropeway, three miles in length, was in wery bad shape during
the early part of the year and it has been practically rebuilt end
completely equipped with new cables, this work necessarily intmmng,
Yo some extent, with the ‘tonnage handled.

The rope-way, now entirely renovated, is in excellent con-
dition and capable of handling upwards of 500 tons of ore per days The
capacity of the Concentrator and Smelter has been increased (and will
be still further increased during 1917) so that it is reasonably
eertain that the production of the Bluebell will show an increase from
this time forward.

The cost of the Lluebell ore f.o0.b, Humboldt, including
development, mining, hoisting, rope-way transportation, sorting, freight
(36¢ per ton)3 general mining expense, taxes, etc, was {3,565 per ton,
Tables included in this report show that the cost of producing ore at
Bluebell has been steadily 1mmi.ng during 1915 and 1916, but sueh
inerease has been, to a large extent, caused by the greater amount of
development work carried on during these two years and particularly
during 1916, and the large inerease in ore reserves which has accom=
panied this expenditure has, I belleve, been excellent justification for
sames Other factors entering into the inereased cost of operations
have been the inereased cost of labor and the advancing prices of all
supplies, especially explosivesj also the difficulty of operating the
rope-way during the reconstruction period and the faet thaet the large
stopes in the #5 ore body were being timbered and prepared for active
production at heavy expense.

We are now working at greater depth than we were in 1913
and 1914 and in ore bodies located further away from the main hoisting
shaft and in spite of the greater production and the economies which
are constantly being effected it is altogether probable that the cost
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of mining at the Bluebell cannot be greatly reduced in the future,
exeept as the falling price of copper may reduce the cost of labor and
as the cost of mp%pliu may fall due to other conditionsj and, also, as
it mey be advisable to reduce the amount of development work which is
carried on in connection with the aetual production, The outlook for
1917 is favorable for a slight reduction in costs because of the larger
tonnage that we expeet to produce and beecause of the better condition
of our mining and tramway equipment.

The reserves of positive and probable ore are estimated as
of January 1, 1917, at 479,500 tons and the average grade $1.60 in gold
and silver and 3.,30% copper and of this reserve 21,248 tons were broken
in the stopes ready to hoists I desire to call particular attentim %o
the ore reserves at Pluebell and especially in comparison with past ore
reserves as shown in the accompanying table, Ore reserves are the
foundation of all suceessful mining operations but on the other hand
en excessive tomnage blocked out in advanece means the investment of a
large sum of money on which interest is lost until such time as the ore
is actually mined end, moreover, ore that is opened up by drifts, raises
etes tends to oxidize superficially and to become less suitable for
concentrations It is, therefore, a question that must be decided in
each individual case as to how far it is Jjustifiable to develop ore
reserves in advance and many large companies only carry a reserve of
from two to five years ahead of their production, feeling confident,
nevertheless, that additional development work will serve to maintain
these reserves at approximately the same level for a long perioed of years
%o come, On the other hand, the companies operating the perphyry coppers
and other deposits of similar nature have frequently developed from
twenty to fifty years' ore swplys but this development is done by
drilling and at mtinitciy less expense than is necessary in the case
of a deposit like our owne |

After careful consideration it would seenm that the mines of
the Consolidated Arizona Smelting Co, should be developed to a point
where approximately five years ore reserve can be counted on with
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definite assurance and it is towmrds this point that I have been aiming
during the past two years.

Generali
It may be sald that the condition of the Bluebell Mine
has continued to steadily inprove and that progress has been made
from every standpoint exeept in the reduction of working costs, The
five main ore shoots of the mine are now developed to a depth of
feet and although there have been some local impoverishments these
ore bodies generally appear to have held their own and there is every
indication that they will continue %o do so for a considerably greater
depth, Should development prove as good on the 1200 foot level as
on the 1000 foot level we shall add approximately 200,000 tons to owr
reserves of ore, and moreover, there are probabilities that additional
lateral development will prove up more ore, this being particularly
true of the #6 ore body and also in the case of the ore which is
indicated t0 lie south of the main workings and in the Blue Thunder elaim,.
We still possess a considerable amount of unexplored terri~
tory in the Bluebell group of claims, much of which is of a promising
nature, and which 1ittle by little we hope to explore and develops
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Developuent: |

During 1917 we expended for development $59,339.993 this was
all charged against operations and represented $0.,577 per ton of ore
shipped, The development work consisted principally in sinking the
main shaft from the 1000 %o the 1200 foot level, a total of 215 feet,
accomplished at a cost of (18,5028,94, equal to {5845 per foots In
addition, drifts, crosscuts, raises and winzes were run 3,461 feet at
a cost of $46,747.,05, equal to $13,51 per foot of advance, Aside from
the sinking;. our development was mainly aimed to prove up the extent of
the /5 ore body on the 8th, 9th and 10th levels and %o develop the ore
bodies en the 18th levels This latter work was only started at the end
of the year,

~ The new ore developed during the year is estimeted at 160,

073 tons, the cost of development amounting to $0.37 per ton of new ore
developed, which is unduly high on account of the heavy expense of shaft
sinking and because of the faet that only a portien of the ore which
we anticlpate developing on the 12%h level can as yet be included in
the above estimate.

During 1917 we found one entirely new ore body which is
apparently a blind shoot, its upper tq&mtian being 50 feet above the
700 foot levels, This discovery is particuwlarly interesting because it
demonstrates the exlstence of blind ore shoots in the Mine (i.es ore shoots
which are not represented by any outeropping) and in all probability
other similar shoots may be located as we explore more thoroughly the
minerelized zone.

Zélde from the above discovery we developed considerable new
ore in the southward extension of the #5 and this we have proved up on |
the 850 foot level, the 1000 foot level and in part on the 1200 foot level.
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The work of sinking the shaft was delayed beyond our expecta=
tions and the development of ore on the 1200 foot level only began at
the first of the present yeor, At date of writing this report (Feb, 20
1918) we have encountered only two of the ore bodies, the #2, which is
now proved wp for a length of 76 feet, and the #5, which is proved wp
for a length of 185 feet, We confidently expeet to prove up in due
course of time and within the next six months the balanee of the #2 and
#5 and also the #1, 3 and 4 ore bodies,.

During the coming year we have lald out an extensive plan
of development intended to thoroughly prove up all the known ore bodies
on the 12th level, also to explore by means of diamond drilling, the
hanging and foot wall seetions of the main veins from the foot level
and to explore the southern extension of the ore bearing zone for a
length of 2000 feet south of the #) ore body and %¥m particularly under
the Blue Thunder GMOFPLB{;Q where shallow werk has proved up the
existence of some ore.

In general it may be said that development work during 1917
‘m o a very large extent preparatory to the 1918 development, therefore,
the actual increase in ore reserves is small compared %o what we may expect
to show if 1918 work results successfully.

Eroduction:

The output of the Bluebell Mine was inereased 374 during the
past year and 102,773 tons of ore were shipped to Hw‘naﬂt. The average
grade of ore produced was {240 in gold and silver and 5.176% coppers
The copper content was & little lower than in 1916 but this was more
than compensated by the higher average values in precious metals and in
general it may be sald that although the Bluebell ore appears so far to
remain constant in copper values as depth is gained the gold and silver
have steadily increased and the average grade of the ore developed in
the lower levels has shown improvement rather than the contrary.

8ince the beginning of 1918 we have been px-;oaming at the
rate of nearly 400 tons of ore per dey and the outlook is that this year's
production will show a very considerable increase over the production of I
1917,



The cost of Bluebell ore f+0+be« Humboldt,; including development ,
mining, hoisting, rope-way transportation, sorting, freight and all
general mine expense and local taxes, was (3,35 per ton or 21 cents l-sp
then 1916, The cost of mining proper (excluding development & freight)
was Y2442 pr 7 cents more than 1916s The conditions under which we

have been operating for the lagt three years have all tended to steadily
inerease working costs, but we hope to approximately maintain the
present mining costs, compensating by a larger production the faet

that owr ore will come from deeper levels, The charge for development
work will probably be higher in 1918, but this should be justified by
the tonnage of new ore developed,

The estimate of ore reserves presents peculier difficuliies
gince we are just beginning to open up the downward extensions of the
ore hodies on the 1200 feoot level and although each dally advance in-
ereases the reserve tonnage this work has not yet progressed sufficiently
far to Jjustify more than a partial estimate of the 1200' level ore bodles
The total estimate of positive, highly probable and probable
ore as of Januery lst, 1918 is 536,800 tons of which 206,967 tons was bro=
ken in the stopess Thies estimate shows an inerease of 57,300 tons over
the estimate of 479,500 nade ‘nt the end of 19164 and as we shipped during
the year 102,775 tons of ore, 1t results that a total of 106,075 tons of
new ore were developeds In addition %o this estimate I think it fair to
say that there 1s a large quantity of prospeetive ore representing the
downward extensions of the #3 and 4 and the north end of #5 and "55"
ore bodies which in all prebability will be proved up by the 12th level
during the next 6 mose No definite figures can be placed on this tonnage.
It is particularly important to note that the #5 or principal
ore bodys ineluding the 45" and "55" ghows continuous improvement as
depth is gained, This shoot represents 543 tons of ore per vertical foot
between the 600 and 700! levels; 747 tons per vertieal ft. between the 700
and 800' levels and 1209 tons per foot between the 850 and 1000' levels.
The average grade of all developed ore reserves is estimated
at 98.90 per ton in gold and silver values and mm coppers.



CONSOLIDATED ARIZONA SMELTING COMPANY

ANNUAL REPORT

Il ana uvevelopnen

During 1918 we started a campaizn of exploration by means
of a diamond drill and 5112 feet of drilling were accanplished at a
cost of §9,142.,35, equal to $2,938 per foot., The exploration planned
at the outset was only half completed during the course of the year

and fully justified the expenditure made since it resulted in the
discovery of three new ore bodies, two of which have since been opened
up and put on the producing basise Both of these ore bodies are located
in the hanging wall of the main vein and have been productive of a

good grade of ore although, unfortunately they are of limited size,

Development work wes carried on in the usual manner by drifts,
erosscuts and raises but no sinking of shafts or winzes was undertaken
éuxfifns the year, The total expenditure for this work emounted %o
$0694874462 for which we advanced 4,638} feet at an average cost of
#14463 per foot of advenee. The entire cost of exploration and develop-
ment amounted to $77,016,973 this wes charged against the mining opera=
tlons for the year and emounted to $0.6875 per ton of ore shipped.

'fhe' meain objeet of last yeart's development was to prove up
the full extend of the ore bodies on the 12th level and also the extent
of the new ore bodies found with the diamond drills This work was only
partly completed and results were falrly satisfactory except that some
disappointment wag experlenced in the #6 ore body on the 12th level,

We also started e long drift southwerd from the main workings
of the Mine to prove up the cre indicated by surface work on the Blue
Thunder ¢laimy thie work did not advance as fast as expected and the
drift lacked 400 feet of attaining ite objeet at the end of the year, and
shortly thereafter the drop in the price of copper made 1% necessary to
temporarily discontinue this advances

Development work was retarded throughout the year by the
neeessity of preoducing the maximum tonnage from the Bluebell Mine which
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frequently made it impossible to handle the waste from the development

and exploration work, We were also handicapped by shortage of labor during

the greater part of the year and b& the general inefficieney of much of
the labor which was avallables The new ore developed amounted to
69,290 tons against which the actual cost of exploration and develop=
ment amounted %o {l.ll per ton. This figure may seem extremely high

as compared to the cost of development work in previous years, but

in this conneetion it nust be remembered that the long south drift
which represented a large proportion of the charge made on this account
in 1918 has so far been absolutely unproductive of resulis, slthougzh we
have every reason to hope that the Blue Thunder ore body will be dev=
eloped in 1919 and will eventually justify all the expenditure involved.

3_Reseryes

The totel regserve of ore estimetod as positive, highly
probable and probable on January lst, 1919 was 470,000 tons, of which
15,593 tons was broken in the stopes, The estimated reserves show a
decreass of 66,800 tons during the past year, during which peried 151,000
tons of ore were produced and shipped from the mine, The fact that the
reserves have decressed must not be considered as indicating any really
serious condition or any material falling off in the future prospects ‘
of the mine bdbut thic condition is simply brought about by the fact
that development during the past year could not proceed at a rate to
keep pace with the productions If we are able to carry on more extensive
or more fortunate development in 1919 it is probable that the ore re=
gserves will have agaln increased on the lst of Jauuary, 1920 although at
the present time with development preectically at a standstill the reserves
are continuing to gradually decrease,

The aversge grads of all ore included in this estimate is
figured at {2450 in gold and silver and 2.80% copper.

The Bluebell Lilne made a record produetion of 131,090 tons
of ore containing an average of (1426 value in gold, {1.50 value in
silver, and 2,771% copper, Dy comparison with production of previous
years, 1t will be noted that the tonnage increased 307 over 1917 output
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and was more than double the output for 1914, It will elso be noted
that gold and silver have shown a sﬁndy inerease in values since the
end of '1915; while the copper values have been somewhat erratie, but have
generally tended to decrease sinee that year, this being due to the
fact that as a larger percentage of the Mine produetion is drawn fronm
the lower levels we find that the average grade of ore is riched in
gold and silver but correspendingly lower in copper, = the ageregete
content of the three metals being practically the same.

A% the present time the output of the Bluebell Mine is
- #lightly less than 400 tons per day which is about the meximum that can
be efficiently handled by the present Mine equipment and during this year
1% is probable that owr production will fall below that of 1918 since
econemie conditions do not meke it advantageous to push the Mine to the
limit of 1ts capacity.

With labor receiving a higher compensation then ever boi’m,
supplies at top-noteh prices and with the workings of the mine being
carried on at greater depth the cost of producing ore at the Bluebell
showed a considerable inerease and amounted to $3,786 per ton of ore
produceds This cost ineluded all exploration and development,; also
sorting and freight trensportation to Humboldt (and in passing it may
be remarked that the freight was inereased July lst, 1918, from 35 to
40 cents per ton)s Since the beginning of the present year, the scale
of wages has been somewhat reduced, and if (as expected) a reduction is
experienced in the price of certain principal supplies such as powder,
steel, etec, there is every reason to expect that mining cests for 1919
will show & material decrease and work back again $o the average of less
than §3450 per ton maintained during the five years precedings
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Our expenditure on this scepunt amounted to only {26,157.40
equal to $0.2143 per ton of ore shipped, against a normal development
expenditure of 50 cents per ton, We put in 1594 feet of diemond drill
holes at a cost of {2.595 per foot and 1287 feet of drifts and cross—
euts at {17,947 per foot,s INo sinking was done during the year. We
¢onsiderably extended the limits of some of the known ore bodies and at
the end of the year found some ore in the Blue Thunder claim, half a
mile south of the shaft, The importance of this discovery cannot yet be
determined but 1t may eventually prove a very valuable addition %o our
reserves.

A% the end of the year it is estimated that there were 390,
000 tons of ore developed as positive, highly probable and probable.

Of this tonnage, 54,548 tons were broken in the stopes. In making up
this estimate several blocks of known ore which have figured in previous
estimates were thrown out sinece it will probably be impossible % recover
them at any profits. Also there is a considerable tonnage of fairly low
grade material which is not considered as ore under present market
conditions elthough 1% may be so considered if the price of copper

should advance to 25 cents per pounds The average grade of the estimated
ore is $2.80 in gold and silver value and 2.65% copper.

The reduction of the Blue Bell Ore Reserves during the past
year is due %o the fact that development work did not keep pace with
production and not to any actual failure of the ore bodies, There is every
reason to belleve that the ore will continue downward considerably deeper
than 1% has been proved to date; also that we shall find additional
ore reserves laterally, and particularly in the Blue Thunder Claim, If
we are able to carry out diamond drilling and sufficient development work
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during the present year and also %o sink the shaft to the 1350 foot level
it seems reasonable that the ore reserves will again inerease by the first
of 1921, Otherwise we must expect an additional decrease since we are
taking out approximately 10,000 tons of ore per month and there is no way
to maintain the reserves of the mine except thru exploration & development,

The Blue Bell iine produced 122,068 tons of ores 7The average
grade was 2,82 in gold and silver and 2,582% coppers The grade of ore
in copper was exceptionally low and represented a lower grade than the
average of ore remsining developed in the mine., Certain conditions
mnade 1t necessary to work out this low grade ore and we were also un-
fortunate in encountering several faults in the bigger stopes, and in
suffering from falls of wall rock which seriously contaminated the grade
of the ore drawn from the chutes, I think it reasonable to expeet that
the production for the present year will show at least equally good
values in gold and silver and approximately 4% higher value in coppers
In spite of every effort to economize, a continued inerease
was noted and the average cost of all Bluebell ore f,0.be Humboldt was
$4.,0063 per ton. Here again, in addition to the general inereases in the
price of all supplies we were adversely affected by certain local end
temporary conditions, I would especially point out the large inecrease
in the resegves of broken ore which amounted to nearly 40,000 tons, it
being necessary to pile up this large reserve in order to pmmrﬁ; wo rk
oub oud big shrinkage stopes. The broken ore is only credited on our
books at a cost of 50 cents per ton but actually costs us over {l.50 so
that ow working costs for 1919 have been inereased by sore $40,000,00
on this account, |

As the operations of the Mine continually bring us teo
deeper workings and also, generally speaking, to ore bodies which are
located further away from the shaft, our costs naturally tend to increase
and moreover, we must teke note of the faet that the efficiency of men
underground has certainly fallen off during the past few years and
particularly during 1919, Everything considered, I see very little

N
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Pm«t’or materially decreasing the cost of producing ore from the
Bluebell, and we must hope for inereased profits from these operations
rather beeause of the higher grade of the ore which we expeet te produce
mﬁ the higher price which we expect to receive for our product, = than
from sny expected decrease in the costs of mining.
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BLUE BELL MINE

(Taken from U.S.GeS. Bulletin 782) by Waldemer Lindgren (1926)

History:

The Blue Bell mine has for meny years been the property
of %he Consolidated Arizona Smelting Company and has yielded a
large quantity of low-grade pyritic copper ores It is now held by
the successor of this company, the Southwest Metals Co., which also
operates the Humboldt Smelter. Jaggar and Palache in 1901 menti oned
the property briefly, but it was not until 1906, when the mine was
transferred to the Consolidated Arizona Smelting Co., that it began
to acquire importance., Since then it has developed into the largest
producer in the Bradshaw liounteins. The total production of ore to
1921, inclusive, was 800,000 tons of copper ore, with an average
gross value of $10 a ton. In common with many other mines the
property was idle in 1921, but it reopened in 1922 at the same

time as the Humboldt smelter.

Development:

The Blue Bell mine is 4 miles south of Mayer, at an al-
titude of 2563 feets (see Pl, 18, A.) It has modern, electrically
driven equipment and is connected with the railroad siding by an
aerial tram/i miléylong. There is a concentrating plant of 350 tons
capacity at the Humboldt smelter.s The developments consist of a
vertical shaft 1400 feet deep in 1922 with almost 30,000 feet of

workings north and southe There are five smaller shafts.

Geology:
The deposit is contained in the Yavapai schist, which

here is a complex character, including ledges of quartzite, biotite
schist, small lenses of crystalline limestone, chloritic schist,
clay slate, and schistose quartz porphyry. The strike is N. 27 de-
grees SO'kik and the dip 70 degrees W,

The reef of brownish quartzite crops out prominently at

the village below the mine, and close by is some light-gray fissile
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// clay slate. Quartzite also occurs on the 1400 foot level. Another

|
|
|

s,

specimen collected from the same level is a dark green dense schist
which looks like hornfels and contains dirty green biotite, magnetite,
zoisite, chlorite and quartz mosaic. Still another specimen from the
same level is a greatly erushed quartz porphyry with miecrocrystalline
groundmass of quartz and orthoclase, with some microcline, albite,
and sericites The quartz phenocrysts are also greatly crushed.
Veinlets of calcite and quartz are abundant in the mine.
A persistent dike is exposed on all levels and is not affected by
schistositye A thin section of this dike shows partly idiomorphic
augite, brown hornblende, some of it with kernals of augite, lathlike
labradorite, magnetite, and apatite. Secondary chlorite and sericite
are present. The grains average 1 to 2 millimeters in size. This
is a granular dike rock related to camptonite. This dike is generally
vertical and intersects ore about 200 feet south of the shaft, It
shows no mineralization.

The ore body:

The ore body is essentially a silicified and mineralized
zone that conforms to the schiste The width is about 100 feet. The
ores form a series of six flat lenses within the zone; in part they
overlap and they pitch about 75 degrees S. in the zone. These lenses
are as much as 40 feet wide and occur on both foot and hanging walls.

The stopes stand well; some of them are 80 feet high and
20 feet wide. Relatively to the walls of the zone, each shoot keeps
its position well. MMost of them continue from points near the surface
down, The surface is generally barren, probably as a result of leach-
ing. The fourteenth level was just opened in 1922, The developed
length of the deposit is 1600 feet. (see ple 16).

Structure:

The ore bodies are intersected by several faults that
dip 30 degrees - 40 degrees NW., thus intersecting the lenses at an
obligque angle, The faults are of the reverse type and show a slip
of 50 to 100 feet, One fault observed on the 500 foot level strikes

east and dips 60 degrees S., and the fault plane shows striations
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parallel both to strike and dipe The faults cut the ore cleanly and
show no mineralization;

The walls of the ore shoots are mostly well defined, but in
some places they show transitions to silicified country rock. Locally
on such walls a groove structure is noted which conforms with the
southward piteh of the shoot,

The Ore:

The most common country rock is a chlorite~biotite schist,
Within the silicified zone it may, however, be difficult to recognize
the original character of the rock, The silicified material may
contain sparse sulphides, but as a rule the ore is well defined, The
ore is classified as heavy smelting ore and siliceous concentrating
ore and averages 3 per cent in copper. The smelting ore contains
also 1.5 ounces of silver and 0,05 ounces of gold to the on, As a
rule the siliceous ore contains a little less gold and silver than
the smelting ore.

The smelting ore is usually massive and rather fine=-grained;
it consists of pyrite intergrown with more or less chalcopyrite and
containing spots of quartz and imperfeectly replaced schiste. A little
calcite is universally present, but a fine-grained quartz mosaic re=-
placing the schist is the prineipal ganguee. The siliceous ore usually
shows the schistose structure of the original rock and contains streaks
of replacing sulphides., The minerals are pyrite and chalcopyrite,
with very small amounts of arsenopyrite, sphalerite, and galenae, No
tetrahedrite was observed.

Polished sections show rude erystals and rounded grains of
pyrite, fractured, cemented, and replaced by chalcopyrite and the
other scant sulphides, among which dark sphalerite is the most
abundant., (See pls. 9, B; 17, B) :

The ore shows less ankerite and more quartz than usual
in the schist replacement deposits, but the sucecession of minerals
is the same; quartz and carbonates are the oldest, followed by pyrite
and later by chalcopyrite. The same dark green iron rich chlorite that

was observed at Jerome appears here again in placese



Oxidation and Water:
At the surface the ore is leached and rusty brown; there

is no chalcocite zone proper, but a little chalcocite may be found

in places down to the 1200 foot level, On the 400 foot level a little
oxidation is observed, and 1800 feet farther north on the 3500 foot
level the drift encountered a 2 foot vein 6f chrysocolla and cuprite
fully oxidized and containing no silver. The workings are rather
warm, and the mine water is acidic and contains much copper. The
original water level was probably at the &00 foot level; the mine

makes little water, say 150,000 gallons in 24 hours.
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- These properties are located in Yavepal County, Arizona
and were worked for msny years by the Consolidated Arizona
Smelting Company end its sueecessor, the Southwest Metals Com=
pany which is still their owner of record.

The reesons for considering their acquisition end re~
opening are set forth in the following statement which can
be amplified by further uum; maps ete.

Bluebell iine: The Bluebell Mine, loceted on a group
| of nine patented claims, is & replacement

deposit in Yavepai schist. The ore is a mixture of chaleopy=
rite and iron pyrites with e siliceous gangue and occurs in
lenses of varying Jidngth and width hﬁt uniformly with long
vertical axes end the shoots ere continuocus from the surface
to the greatest developed depth.

The mine was operated intermittently from 1885 to
1938 and has produced eltogether sbout one million two hundred
thousand tons of ore with & recorded velue of over 014;000;000.
One million tons of this ore were teken out from 1913 to 1930
under my menagement. The meximum ennusl production of 131,000
tons was made in 1918. The mine hes been developed for a
length of over one mile slong the vein and to & maximum depth
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of 1570' end it was equipped for operating on any basis up to
400 tons per day. Subsequent to 1932 the equipment was re=
moved and the water has been allowed to rise to its normal
level, which is about 800' below the collar of the shaft.

The average value of the ore produced to dete has been
$2.35 per ton in gold and silver (at present prices) and over
%% copper. The positive and probeble ore reserves including
the more rgccnt developments in the Blue Buck Claim are approxi-
ma tely 100,000 tons of similar grade and an equel additional
tonnage is partislly developed., Future developments should
materially add to these reserves since it was never the
policy of the management to open up the workings very far in
advance of actual production and only one of the six ore shoots
has actually been bottomed.

The profits earned from the operation of this mine
fluctuated widely in accordance with the merket price of copper
but in the aggregate they were very substantial, The cost
of producing copper after crediting gold and silver values
varied from a fraction over 9¢ per pound to & considerably
higher figure when wages and commodities had risen during
the world war period. The ore is very suitable for concen=
tration and if e flotation mill were built at the mine (where
a sufficient water supply is obtainable) and modern equipment
provided, I think that copper might again be produced for from
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8¢ to .9¢ per pound considering tho%?igﬁs for gold and
silver at present prices.

The cost of reopening the main sheft and deeper work-
ings and providj.na equipment for large scele operations would
be considerable, and I do not advise any such procedure at the
mt but since I believe that a higher copper price will
some day min‘uin, I consider that this situation offers an
exceptional opportunity to secure at a very low price the
ownership qr a property with great potential value,

DeSoto Mine: The DeSoto Mine, comprising a group of 18
patented claims, is also a replecement in
Yavepai schist and the geology is similer to the Bluebell.
The lenses are smaller and located very irregularly in the
mineralized zone which has been developed for a length of
about 1000' and to a depth of 900', The width of the mineral-
ized zone is considerably greater than the Bluebell and ex-
tends on both east and west sides of a steep ridge., The
lenses on the east slope of the hill, which have been prin-
cipally worked to date, do not appear to carry much value be~
low & dopth of 800' where barren quartz repleces the sulphide
minerals,. but there is good prospect of finding lateral ex-
tensions of these ore-shoots in the upper levels of the mine
end also chances of opening up additional ore bodies, some
of whiech are indicated by outerops or shallow uprkinga. Very
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1ittle work has ever been done under the large outeropping on
the western side of the hill which would appear to have great
promise with depth. : !

 This mine was operated on a small scale from 1890 to
1905 when quite extensive work was underteken, interrupted by

thie panie of 1907 and renewed again from 1915 to 1921,
Lessees aubnquently operated with success until the drop in
the price of copper, coupled with the burning of the lower
tramway termnul; forced them to discontinue in 3optcnb9r. 1930,

Total production of ore appears to have been 300,000
tons with value of about $4,000,000 but at no one time have the
developed ore reserves been large. Exploration was naturally
neglected by the lessees and the quantity of ore which can
now be measured is relatively cpnll but indicetions point %o
the discovery of additional ore, perticulsrly under the WHALE
CLAIM and a small expenditure for development work nﬁght greatly
inerease the present reserve,

The average grade of ore produced to date has been
$2.68 value in gold and silver (at present prices) and 3%
copper. Some ore of similar grade remains and in addition
there is a very substantial tonnage of lower grade material
whieh cannot be considered commercial under present condlitions.
This ore should all be conecentrested and the recovery by flo-
tetion is excellent but little or no profit could be expected
except when the price of copper exceeds ll¢ per pound.
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In 1921 the Bluebell and DeSoto Mines were assessed
by the State Tex Commission at $1,751,558 and the developed
ore reserves are now only about 2564 less than they were at
that dete.

P ed %) tion:

After clesring the title and aequiring complete owner-
ship of these two nnn; I should propose to conecentrate
attention upon the Blue Buek ore body. The workings of the
Bluebell passed through this shoot and a considerable tonnage
of ore was mined below the 300' level but above that point the
veins brenched into the foot-wall of the ore-bearing-zone and
only one of them hed been located before the large scale op=-
erations of the Bluebell were discontinued. Konnr; a reise
had been put up %o the surface th;'ough which waste, broken
in e glory hole, was dropped down for filling in the deeper
stopes.

Just prior to the depression of 1930, lessees took over
the Blue Buck and using this reise es a shaf¥, carried for-
ward en exploration in the course of which they discovered the
foot-wall ore shoots on the 100' level end mined a small.
tonnage of excellent ore, This vork was resumed in 1336 and
| the developments opened up similar ore in two parallel veins

- in the foot-wall of the raise and addi tional ore in the hang-
ing well vein previously discovered.
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The 1500 tons which were mined and shipped from these

upper Blue Buek workings had an average assay of 0.044 oz, gbld,
2,00 ez.;sil#ar‘and 846% copper equivalent to a gross value of
over $16,00 per ton with gold at $35.00 per oz., silver at $0.71
per oz, and copper at 1l0¢ per pound.

The tonnage of positively developed ore in the Blue Buek
workings is small but indications very definitely point to its
extensions and it seems certain that at least 50,000 tons fram
this and other neighboring seetions of the mine would have a gross
value of about $13,00 per ton (with copper @ 12¢ per lbe).

Mining and Milling this grade of ore at the rate of 100 tons per
day should yield a net profit of over (4,00 per ton,

The recovery of copper #n Blue Bell ore by flotation was
in excess of 92% and there is an excellent site for a mill close
to the eollar of the main shaft from which ample water can be
secured and right over whieh runs the electrie power line of the
Arizona Power Company.

In view of the present and probable future demand for
copper the resumption of operations at Blue Bell should obviously
be attractive to any company which can afford to make the initial
investment and two such coneerns have already made inguiries
regarding the opportunity to take over this mine under bond and
lease with usual 10% royalty payment to the owners.

The future of the DeSoto is obviously more uncertain
for either a sprficient tonnage must be developed to justify a
local mill or one can only anticipate small secale operations by
lessees from which, however, with a copper price of 1ll¢ or better,
the royalties should normally be more than sufficient to cover the

carrying charges and net a small snnual income %o the owner,
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&&ﬁﬁ!_EEé Financial: Exeept for the work of lessees at the mines,

the Southwest letals Company became inactive
in 1930 and during the next five years sold all of its real and‘
personal property except the 27 patented mining claims in the
Blue Bell and DeSoto Groups. The Delmware Charter of the Company
and its license to do business in Arizona have been rendered
subjeet to forfeiture for laeck of payment of taxes and fees and the
eompany has long since ceased to function as a corporation,

Meantime, — and after having failed in ell my efforts to
revive and refinanece the company iteelf, whieh would have required
a very substantial outlay, = I have so arranged matters that I can
acquire clear title and ownership to all of these mining claims for
an additional cash expenditure of about $3000,00, After title is
secured it will only be neeessary to make the upper workings of the
Blue Bell acecessible in order to be in a position o make a Tavor=-
able presentation of this property to interested parties,

I hardly need to add that there is always a risk in=-
volved in any and every mining investment but sinee the purchase
priece of these 27 patented claims will represent so small a figure,
I sineerely believe that either through lease or sale there is far
more than a substantial probability that the owners will get back
their prineipal plus a iery tangible but quite unpredietable profit.

4. Cmﬁ
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21 1, @%fTherlast Specisl Report on the Bluébell Mine was written on

April 27th of this year, snd efter five months additional work and a
considerable smount of development, as well as & pretty thorough sampling
of the entire mine (in so far as it is now accessible), it‘seems well to
go oéér this ground agaein end report on the condition: of the property

at the present date.

| . The fundemental basis of all our operations at Humboldt

must (et leagt for some time) continue to be the production of ore from
the Bluebell Mine, 'and hende thid subjeet becomes one of pdramount
importance. It is very perticulerly my desire in this report to outline
and, ‘to wecommend ‘a certain programief: ‘development which must be carried

on in the near future, in order that the production of the mine mey be

.increased, or eren gontinued, on the present scale. Accompenying this

report and forming part of 1L , 8re blueprints showing the outline of
th?,workings on September 1st and also the latest aasay plan of the
mine. I have embodied in the report glso & revised estimate of the

ore reserves as of September 1lst, and this should be considered in con=

junction with the estimate found on page 7 of my report of April 27th.

%
N

RESULTS OF MINING OPERATIONS DURING 1914

During the first eight months of this year we Shipped from
the Bluebell 28,918 tons of ore, containing 1158.34 ozs. of gold,
.y 902.18 ozses of silver, and 2, 192 539 1bs. of ooppar. This represent
an average conteht per ton of .04 .0zs. gold, '1 51 ozs. silver. and 5.76%
copper. The value of the ore based on the low prices which have pre-
vailed during the year has been a little better than gla.OO per ton.
Since the lst of April, at which date the last estimabe of ore reserves

was made, we have shipped 24,332 tons of ore of approximataly the same

average composition as mentioned shove. From the above statement it will

s N
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be noted that the grade of ore is just about the same as the average
grade produced during the year 1913+ The gold and silver are just a
shade lower, and the copper content is precisely the ssme as the average

in® theiyear 1913.

RESULTS @F DEVELOPMENT WORK IN 1914

Since reopening the mine in February, and up to the 1lst of

August, s steady program of development wae pursued, and an effort was

mede to inerease our ore reserves as much as possible. We were not able
to devole as much time or money to this development as I could have wished
but in the main the results have been satisfactory, although, as will be (

seen from the estimate of ore reserves, our new developments have not

really kept pace with our extraction of ore. The principal work along
this line has been as follows:

No« 1 Ore Chute: Developments near the surface prove that a

very considerable body of ore existed between the 210 Stope and the sur-
face and on either side of the cave which we have referred to as the Glor
Hole. A portion of this ore was considerably oxidized and was used for *i;

_converter flux. Another portion was fairly basic and passed as direct

smelting ore, while the greater part is suitable for millings We have
slready mined the ore reserv<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>