Estimates of Ore February 15, 1915. :
124,500 tons @ 0,5 oz Aug: and 1.2 oz.. Agis. 5.5% Cu.
Advised further development to mine to depth of 850' and drilling
was in progress (See extract A. ahd B. ) Surface of country was much

higher thean at present when ore was deposited. .

From Report November 19, 1915.

Blue Buck (#5) had-been found underground only on the 400' level

which did not extend as far north as the #6.
Ore now developed by 850t level., Estimates of ore reserves.
154,600 @ 0,05 Au., 1.2 oz. Ag and 3.50% Cu.

Note additional tonnage of low grade ore which could not be worked

with profit. Note C.

Aprili27, 1914. Note D, ,
Estimate April 1, 1914, 190,720 tons @ «85 oz. 4u is §$1.00; 1.0 oz.
Ag @ $.58 is $.58 and $.5% copper @ l4.5¢ per poung. Mine mostly cpened

on 9th level (850') andintend to sink 150' to the 1000' level.

‘Report for 1914. Emtimete of ore reserves June lst, 151,900 tons

@ Same grade as above.

Shaft sinking from 850 to 1000*' started in Febauary, 1916, 500! level
extended under #6 ore body but found no ore. Stoping to end of 1913
was all by shrinkage but theng started to eut and fill in the wider
stopes. Note E. TNew hoist installed.

Annual Report for 1915. Ore reserve January lst, 1916, 235,000 tons
@ 3.5% copper with 0,05 oz. Au and 1.2 oz. ig.
Annual report for 1916 . Ropeuay rebuilt during year which reduced

produetion,

}
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Ore reserves at end of 1916 479,500 tons @ 3.30%4 copper, Q.@anz.
Au. and 138 oz. Ag. Five main shoots of ore developed %o depth of 1000'

and shaft going down to 1200' level.

innual report for 1917, Produetion 3.176% copper but higher on gold and

silver $2.40 and 0,06 oz. gold and 2,00 oz. silver.
Estimate of ore 536,800 tons which was probably too high.

Average grade 0,05 gold, 2. oz. silver and 3.10% copper

Annual report of 1918. Proved up ore on 12th le#el and started long
south drift on 800' to prove up Blue Thunder and advenced to within -
400 of.shoot. | ‘
Estimate of reserve‘470,000 tons at end of year over 2.80% copper and
0,06 0z. gold and 2.60‘023 silver.

Produetion for year 1918 contained only 2.771$ copper but 0.063 oz. gold

and 2.5 oz. silver.

Annual report of 1919. Estimated reserwe at end of year 390,000 toens

with 8.65% copper end 0,07 oz. gold and 2.5 oz. silver. Only low grade
ore found in Blue Thunder Shaft. Started sinking %o 1350 level (l4th);

Annual report of 1924. Sinking conducted below the 14007 levél (see

" dlery and letter) Rework #6 shoot, Shaft sinké in 1923 %o 410' level.
ore developed on 300 and 400° levels with faults ét the north and south
end of the shoot. Oxice and carbonate ore found on 300' level but ore
does not appear to extend much above that level, On 400°' level there
is 500! of virgin ground %o #5 which should be prospected. Later efe

was found on the 5th level and mined 60' below where it had a width of

31, length of 40' and over 8. 00% copper.
Shaft finished to 1500* level with 40t sump by an, 1985 and 1530 ore body

found in September, 1925 with average width 14' and 5% copper but gold and



silver values were low.

By December of 1925 the 1560 had been opened for length of 90
wifh width 10-15* and 3% edpper'and low gold and silver.

In 1545 found basic ore badly bfoken up.with 0,07 . pz. g&lg,&pﬁ
2.00 oz. silver and 2.5% copper. Raised up and found better ore in
plaee but badly fraetured and faulted. 750 ore body was'developing
well at that time and produeing 3% copper ore.

In September, Igzé‘the winze.below 1530 had a depth of 32' and
averaged 3.44% copper while on the 1500t level it had develoﬁeé for

a length of over 1007,




 exlsted in the mine on Hovember lst. Singe that

53 a small seale in February, 1914, ingra&aad 1o evhr 100 tons par any
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3 past few months you h w$ been kept advésed
by weekly reports I am ¥r. Walker and myaalf fi ﬁhﬁ genaral progress

During tf -

made at the Bluebell. The purpose of this r$ 

3 h, hewaver, is to
summarize these de lepnents ané 10 shew in defail the present con-

ditian of the min#, mare parnieularly in Eﬁg&?d&tﬂ ore reserves and
outlook for fnture @parati@n&. ‘i

' xﬁ%mxm OF PAST OPERATIONS |

During the year 1913 the Bluebell X e produced 36792
tons ef ore, containing 1711.42 ozs Gold, 489820. ﬁ-a&a, Silver; and

2,765,166 1bs Copper. The average content of ihils

-

ore par ton WAS
+0465 ozs. of Gold, 1.33 ozs. of ilver, and 3.?ﬁﬁ Gopper, which,
on theeprigﬁﬁ of metals prevailing throughout tn;‘
gross valus of {13.23 per ton, the aggregate grﬁﬁg
duetion being 2486.858.49. /'

November 19th, 1913, I made a report \;a the Bluebell

|
Mine to the Board of Directors, estimating the @## ?aaar?aa as thny %

¢»$a thg mine has ;
produced 10,082.83 tons of ore; 489.31 a&a‘ Gelﬁ, 115,296.30 ozs. of %
Silver, and 766,123 pounds of Copper. The avevaéw content of this i
ere per ton has besn .0486 ozs. Gold, 1.32 as..5§lvar, and 2,87 copper.

&
¥
!
£
;

The market values of cepper and silver have bﬁ&ﬁ!lﬁ&#? since Emﬂﬁ&hﬁ@,é
1913 than during the average of the year, and th# gress value aantainad%
in the ore mentioned above was an&y $12.8ﬂ per tﬁn, although in point
of metal contents it was aﬁtnally a trifle rinh&g than the a#a@&gﬁrﬁt
all ore produeed in 1913.

The Bluebell kine waaeioa«d éawn.a&nﬂah entirely éuring |
the latter part of December, 1913, anﬁ.agarﬂziank were rwwnmawneaﬁ on Fg;

'-~.“
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in Mareh, and at date of writing ore is belng broken, hoisted
and shipped at aprroximately 18C Lons per day. !

i

The figures quoted above In regard o valﬁé and grade

of ore are interesting, not only as showing what ﬁ%@ mine has
actually done, but as an indication of what may hﬁj%xpaﬁted from
future out-pat. To the best of my knowlsdge, no %tt«mpt was nade
in 1913, or since that time, Lo gouge oul the riaﬁ%? portions of
the ore bodiss, and the productions represent the ;v@vage run of
mine material as broken in the stopes, and apyr@xi! tely the
average material which resalins in place in these sém@ ore bodles
ané from which we shall largaly draw our prmdna&iag.- It is t%ga
that thsre are ¢ertain pértians of the mine fror whizh a similar

only :
grade ol ore can be obtained/by selective sioppng, or by seriing

|
|

out a2 considerable amount of wasie, put allowange fér this has
been made 1in e¢aleulaticns, and the poorer portions of the éinel
%11l be seen to average with the richer portlons, and 1o show a
large reserve of very good ore awaiting exirastion.

I belleve, moreover, that the figures quétad above go Lo ?

ghow that both in ionnage and quallty of ors, the aaziéata of ; )
reserves nade by &é to Mr. Kittle in Februaryp, 1913, and again in .5
the estimate which I made for the Directors in Roverber, 1913, were |
conservative, and have so far been Justilied by the resulis of

operations; and 1 further believe that the estimate nade in this
present report, aiter more uaraful invastigaﬁisn than Jf was pos-

sible on either of the other two cecasicns, will be found 10 be

also conservative, and approximately aecurate, in so far as {

accurate knowledge i1s avallable at present.

RSTINATE OF ORE RESERVES o
Aceompanying this report and forming part of ii, are two

blueprints of the Bluebell iine, as prepared by ¥r. ¥hite, Engimeari
' :

at the Bluebell, under the direction of Mr. Walker &nd myself.

Heither Mr. walker nor I have had the opportunity to check up all

of the samples and measuremsnts shown in these blueprinie, but

from sueh work as we have been ablé 1o check up we feel that Jir.
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¥hite iz an accurate and careful Engineer,; and that the work whieh
he has done can be ageepied with full confidence. |

The first of ihe ﬁluepyinﬁs}is a section of the mine
{exeepting thainortheﬁn portion), showing the workings in detail

@& of April 1lst, 1914, and the various siopes, drifis; ralses, et

cetera. The stopes and drifte are all degignated by numbers, snd
you will note that since the last plans of the mine were made we

have entirely altered the sysiem of naming and mumbering the ver-

‘ious workings. Henceforth we will use the new figurss which we

belia#e to be much slapler and leéa aﬁnfﬁsiag'than tha old méth@ﬁ
of dssignating the various portions of the mine. |
The new sysionm may be axﬁlainéduaa fgilﬁws: Beginning
at the souih end of the mine, we have called the main "Bluscoai
Ore Body®”, "No. 1".
Immediately adjoining this, and faﬁ Law‘mmst pari just |

north of the Dike, lies & slliclous and somewhat deiached portion -

of the Bluecoat Ore Dedy which we now eall "No, 2". ¥e think
well to differentiate beiwesn these two ors ehutes, ag "Ho. 2" 1is

much lower in grade than "Ho. 1%, the widih of ore is less, and the

character is more silicious and disiinetly diffepesnt,

The ore body formerly called "410 Eouth", we now call
"Ho. 8%, A :f

The Gre body formeriy called "410 ﬂ@rtﬁ we now call “ﬁa,é”

The Bluebuck Ore EBody we eall "Hio. 5", ]

The Eluebell (re Body (1if éavnlaped). Wwill bﬂ called "No.86".

In designating the stepes and V&riaus W§rkings, we use
three figures.  For instanee, "420%, "830%, %ﬁﬁ", ete. The first
figure refars to the level ilmmediately below zﬁa stopes _?ha,gaﬂmnﬁ
figure refers to the ore body as specified awvs, The third figure
is a zere, except in cases of raises, s#easmﬁhms, or other speeial
work, which we will designate as "421", ﬂsaz%‘,k m. A few moments'

‘study of the blueprini in cenneatieﬁ,wizh hhia axplanatiﬁn will I

believ: make all these éaaignatians guite el&a#, and they will be
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much less confusing than the old comblnation of names and numerals,
which were frequently mizxed up even by the Hine Superintendent.

The gseeond blusprint represents a seetional assay plan of
the mine, =as far ag thisz harp been made up to date. I regret Lo
state that it ia far from being complete, but this work is now
progressing steadlly, and it is my iantention to aﬁmﬁlaﬁe the
assay plan as soon as pogsible, bring 11 up to dats, and kaepbit
up to date at all times in the fulure. ¥any of tha:assa§ﬁ ghown
have heen posied frcﬁ old records and partial assay plans mpade
in the pagt by Hr,. Ganmah and Hr. Trengovs, under thé direetion of
¥r. Bsnnette and #r. Yalker., fome df the asgays have recenily
been made by ¥r., Thite who only begsn his work on darch 1565th.

In many portions of the ore bodles, ne assays at all have been
posted | . elther Decause these navﬁ been lesi, or the samples
were never iaken, or elce because they ape\sa incomplete asg to
be considered entirely uahrugtworthy. %e are still working
sver the old records, and belie#e that we shall be able to I'ill
in same'bf these blanks, particulévly at peinis where ithe ore
has been stopgd out and additional sampling is impossible. Flse-
where we shall recommence a new sampling of the mins, and coms
plete the assay plan from tlhe new records. As the sanpling pro-
ceeds I shall have eagh res:li noted up on the maps, and frém
time t0 time will send you revised blueprinte bringing these
resultse up to the last minute.

The system employed on the present assay plan is as Iol-
lows: The points at which the assays were taken are represented
by small circles, from which 2 line is run to the record of ihe
sanple. The first figure represents the width of the sample In
feet.(Unfortunately this does not reprasent.tha widih ot the ore).
The second fizure ragrgaenta the ounces of gzold per ton. The
third figure represents the ounces of silver per ton, and the

fourth and final igure represents the percentage of copper.

G
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As mentloned above, the widih of the ore is noi indieated by the
width of the sample. The former Superintendents at the Bluebell
only in rare Ilnsiarices sampled the full width of ore developed,
and in faet they rarely developed the full width of ore at any
one point. The drifts wsually had a width of five 1o six feet,
with no eross-cuts or drill-holes run out from the‘walls, and in
many instances we now find by breaking into the walls that the
ore has a width of ten, twelve and even seventeen feet. In future
as we go along wé shall endeavor to develop the full width of the
ore bodiss,'at least at frequent intepvals, and wé shall sample
thesae in seétioua for a composite result representing the full
width of the ore. |

In ealculating the tonnage I have peraenaliy,'in so far
as poesible, measured the width of the ore independent from the |
widths posted on the plan. In some cases, where the ore appeared ’
tc be of yniform grade, I have estimated the full wiﬁtﬁiaf the

grade repreosented by the assay. Elsewhere this grade has heen

reduced by means of hand samples or aprroximate allowance. The

estimates of tonnage and values are, therefore, not absolutely
fixed nor accurate, but I belleve that they are as accurate as

present knowledge will permit, and that they are uniformly conser-

vative, and as the sampling and assaying proceeds, additional

revisions of the egtimate will be wade and forwarded to you.
In the former raporis which I made on the mine, I assumed

from rather incompleie =data that the average grade of the

ore was 5.5% copper, and that the gold and silver had an average
yalue of £1.50 per ton. I havé now been able io improve on this
method somewhat, and have estlimated each bleck 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 coepper at 14.5¢ per
pound. In making th@ge egtimates I ha%e made use of a good many
assays which are nctlpeatad in the plan, and also of the records of

ore mined and hoisted from the various stopes.

——




 earried on developmonis along these lines, the reswulils have been

‘eut same on the 280 level, as we hope te do in the ccurse of ithe

‘next two or three months. After that we ghall have some agourate

( Page Six )

In considering the present estimate vyou will note that
the aggregate tonnage aatimatéd in the mine has'bsan<ﬁﬂaaiaerably
increased, and now amounts to 190,720 tons, as against 154,600 tons
estimateé Hovember 1st, 1915. The increase in Probable Ore amounts
to 13,000 tons, and the inerease in Positive éﬁd Highly Er@bablﬁ_ara
accounts for the differancﬂ, namely, 23,000 tons. All of these

increases are due to the increased widihs of various ore bndies as

proved by the work done during the last four months. During that ;
time we have not devoied any money to exploration proper, nor have

we discovered any new beodies of ore, or any substantial increases in
lengths of ore chutes, but we have proved, for 1nsta&éa, that the
width of “the ore body at 930 is iten feeil instead of five, ag pre-
viously estimated, and in many other places we have been able 1o

develop additional width. In nearly every place where we have

successful and encouraging. The one exeeplion is thiﬁﬁ. & (Blue-
buck Ore Body) where it now appears ithat our ore ls lower grade than
expected, and the itonnage of pay ore ls doubiful. However, I cannet

say very much about thls ore body one way or the othﬁr, until we

data upon which to base our estimates.
At the prasent Lime we are starting again to explore the
¥o. 6 (Bluebell Ore Chute), and we have every expectation of finding

a valuable orse r@servé at this point, the results of which will be

receorded in due course.

y
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- The ore reserves of the Bluebell Nine,

as at April lst, 1914:--

' (' Fage Saven ) i

ORE RESFE

RVES

1 estimate as follows,

PROBABLE

S UM MAR Y

ORE BODY SECTION BROKEN  POSITIVE  HIGHLY
| ' PROBABLE L
Above 300' Lavel 21000 d412 ———————— - 3000 @ 815
(BLUE rcgwg4oo' - Boo! 1000 @%12 4000 @ §12 RRNENE Fdb 0
(% UTH BHD)BOO' - 600'. 1000 @¥12 3000 € 12 3500 @18  —~w--ea- -—
600! - 700° 2000 @12 1000 @ §12 i
700" - 850" 1300 @714 10000 8 14 15990 @@14 -
Pelow 850! = emeeceemee cecceemeee - mm————— 159&§.@5$$$
Above 200' Level —m-emme-- 7
200'- 300" USSR —
RO, 2. 300" = 400" = ~;ccmecmm cceeemaeea—
{(BLUE COAT)400' - BOO! 1950 @%11 &
(BORTH OF )800' - 60C° e i 0 @ ———a
- (DYKE HOST 600 -~ 700" S S———D a "
LY. ) 700" - 850" S 11 1s I "= 3 U @ooo @~$1o }
Above 600" Level 100 @f12 -2000 & -$10 3&&0 g 10 ~f~~~~~~~~ |
HO. 3. 600' = 700" eme-- —eme 5000 8 $11  emmmoeee S —
(410 SCUTH)T00' = 8BO' = eemme-ee- 5000 @ %14 5000 @ @ka —————
Below B8B0' = csmememcs cemmmeeeen cemmeeeee 8800 8 812 |
Above 2B0' Level 8500 814 wmem-memee commemno- o ‘E
260" - 400" 1350 ™ 5 ¢ 2000 @ 1B  —mmm—mmmam %
HO. 4. 400' - 600" = eeemmeee-- BOOO & £13 5000 @ §13 wemememm==a |
(410 NORTH)600' - 700" s 5600 @ $18 ~vomommms  sesana s }
7007 « B50' 20 aececseons SRR,y 6000 @ $10 BURRERORES
NO. 5 Above 400! Level 320 @ 9 ~e-recmea- 2000 @ & 9 12000 @ i 8 'g
(BLUE Below 400" = seesmmmen cmcmmeeeee e 5000 8 v
BUCK. ) .
RO. 8
(BLUEBELL) ~m=m—=e=ee  secee———- ——mtetsen mmrmeemen —— —————
IN BINS &C ——c——mwwme 200 812 ~e-cmc-mew  weeemeemee ememme—ee -
TOTAL —=w~ 12420 @ 45600 & 80800 @ wem @

' PROBABLE TOTAL ALL

ORE BODY BROKEN  POSITIVE HIGHLY 1
} PROBARLE CLASBES |
In Bins o _ ) 0
#1 (Blue Coat, South) 600 20000 28300 18000 128
#2 { * , Horth) 19560 et 29800 10800 41950
72 (410 Soutn} 100 12000 8000 8500 28600
4 (410 North) 3850 13500 13000  meemme 30350
#5. (Bluebuck) 320 —e-mo _2000 15000 17380
TOTAL -- 12420 48500 80800 52000 190780

Grand Total ali classes ore - 180,720 téna_@ $11.76 per t@m@

W



1&fter this month we {irmly expeci to handle 6,000 Lanﬂ or bﬁtt@r‘ﬁa?

_ { Page Eight)
WOREING HETHODS AND FUTURE PROBLEHS
The methaﬂ of eperating the mine is, te my mind, graatly

improved, and the :r*arultﬁ are also shown by the costs duri% f,m 1&&4:.
two months. 1In places we have substituted for ghrinkage xt&ping, ihe
method of "ecut and fill", which has many-adv&nhagaa'wnﬁva the ér&
bodies are wide and the walls bad. We have been to canaidm#&blﬁ'&x-
pense 1In preparing ithe mine for this system, but 1t 1s now beginning
to operate steadily, and glve good results. FRlsewhere we 8till cone
tinue to stope by shrinka@a, which, when the ore chute will parmit,
iz the cheapest method of breaklng and extracting Eluabell O,

' ¥r. Wirtz, the new Superintendent, hag taken hold of the
mine with an excellent spirit and plenty of push. He is essentlally a
practicai xziner, and spends a great part of his time unﬁargrﬁund, gﬁt-

ting the most work possible out of his nmen, and for the most part h@

.has employed a new orew, ./ new Foremen and Shift Bosses. The resulis

of this are reflected by Lﬁa working costs, whiah'x Tesl confident '.,_\
will improve steadily. In February, with only 1209 tens shipped, the
cost was naturally high,-$3.34, @sclusive of freight. In‘ﬁgﬁéh,_wiﬁh
3528 tons shipped, the casi_hgé fallen &0@2.@%? per ton, in&lﬁaiv& of

freight. 1Indicatlons are ithat April will show an even better result.

month, and to kxeep the eaitire cost well Lelow ﬁz.ua per ?am. In this

connection it may be lInteresting to note Lhat the average cost for 1813

was £2.38 per ton, and that the best month record was made in November,

with a cost of #2,.62 per ton against 2@918 tons shipped. Te have sp&ﬁi
considerable money 1o improve the sanitatlon and safety” oi the mine, and
feel gr&tifiéd that this has been ép?reciatad by both the Inspector for

he Insﬁrénce Company and the State line Inspector, from sach of whom we

have received favorable reporits on the property within the last few

weeks.

¥r. Thite,huarxsrg as Inglneer, has started in with a diffiemlt

task, and iz keeplng the surd¥egs, measuremenis, and the samples well up

~ to date, at the same time catching up with some of the back work, which

will enable him to gradually c¢ouplete ihe entire agsay plan of the
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property. The velue of sampling and assaying 1h'p@mmitbiﬂg’an#@% -
ful stoping, is mest important at the Bluebell, and if wﬁ‘%rﬁ,@hi¢ “
to produce i high grade of ore at a reducsd cost continuously, & v
large part of our success in this respect ean bs atiributed to
prompt and carelful engineering. 7
The system of records and timekeeping aceounts has been

changed, simplified, and made partly self-checking, naﬁar'th# dié&e~
tion of Hr. Hendersonjand ¥r. Freeman, Timekesper at tha Bluebell
| | is doing hils work in a consecientious and acceplable mamer. |
i . The equipment of the miné is not altogether what w@
i could wish %%, but we have spent considerable wmoney inAkmpraving
j the shaft and the skips, and also on the trapway to Bluakﬁll Siding.
| e have found it abaolutely nécessary'ﬁo purchase a new Drill Sharp-
| ener, and with thins in working order our sain equipment will suffice

for some time to come, with the usual repaire and malatenance.
| In the future we shall have =any problems to face; more
; particularly in reference 1o thé varlous methods of stoping thé are
| to best.advantage. The questlon of ‘HAURAGE from the No. & & No. 6
ore bodies, the differentiation betwesn the milling ore and the ore

whibh is best sulted for smelting direct, ihe determinatiion of

stoping wildth, and the low limit of pay ore. But many of Lhese
problems can best be deferred until after the mill and smelter arve
cperating on a regular basls, and the cosis of treating the ore can
‘be accurately determined. FHven on the basls of last year's high
working coéts,_the Bluebell Mline in 1taaif wag operating on what
ahaulé have been a paying basls, and we feel confident that with.
the decrease In concentrating and smelting costs, and the deerease
also in mining costs, a very comforiable margin of prmfitvwiil be
- assured in the future. -
| | , A In goneral, I belleve that I can say that the condition
| A of ?he Fluebell 1s healthy and encouraging. %e are mining = good
graé? of ore at present, and we are developing more ore @f\équakly

i \ )
"4 good \grade. We feel confident of more than iwo years' reserve on

Ll
Ly
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the;a?sis of 6,000 tonms per monith, and inciuding the “Pr@babl&\@#ﬁ“_
with i ‘
and /the additional reserves which we shall almost certainly develop

within the next lew months, I Lhink'thsra is dvery Little doubt that

the ¥ine will continue io furnlsh for several years Lo ¢ome. Our
working costs have already decreased considerably, and there is
every reason to expeci that Lh&é decrease will be maintainsd and
bettered &s our work progresses, and that the ore will reach |
Humboldt having a gross value ol over £12,00 per ton, and with,a |

cost againsi it of £8.00 per ton. The subsequent treatment of

thisg ore 1in the Concentralor and Suelter, has been and will be

the subject of separate reporis.

yours very truly,

General Hanagoér.
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ESTIMATE OF BLUEBELL MINE ORE RESERVES
SEPTEMBER 1ST, 1914
AVaVg
Broken: Pesiti‘ve Prt;‘bable : ,Exqbable ‘
. NOD.1 ORE Above 300 level 829 @$13 1000/ @%12 1000 & §12 1@091@@;2 | 272
s CHUTE 300 - 400' " 2000/% 2600 @/ % L=
I 400 - 5007 " 320 @§12 40007 4000 & " 20 @ " | >0
i 500 - 6007 " 1000 . " 3000~ " 3500 & * - /5
I 600 - 700! " 1280 @HIL 1000 N 1330 -
700 - 850" " 100 GF13 10000 @§13 10000 @@;w K00 & cai] 63520
| Below 850' v 7"” 15000 @ @12
-~ NO.2 ORE Above 200' Level { Pransferred tc #3 Ore GhnteL.. | EE Ry
| CHUTE 200 - 300' ™ 1000 @§10 zme e $10]—
300'< 400" " 300 @§10 -, - 1000 " 10008 " | Eow
‘ 400 - 500, - N M}fji \ : ‘Mg -ﬂ--——-~r».....h.._ L Nosclle S
500 - 600' A Y . Y000 @3 9 X
: 600 - 700 " v/ eeogege | aq | N
4 - "‘r’ " r\ /'\ f
2007 Level 120 G§12 5000 @12 1@:}00 /gl 671
300" 19 » -~ B0OO @ 11 500@ Il V.
1 n O !»
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No complete data on this gub jeet is available. The general
oceurrence of the higher grade ore may be deseribed as a serles of
pods or lenses with varying dimensions and spacéd along the strike of
the ore zone throughout a length of 1500', Some 1800*' further to the
south there lies the Blue Thunder ore body which proved too low grade

“to mine on the 800! lgval.whera there was alse noted an intermedliste

body of low grade ore. Since the full length of neither the Blue
Bell Shoot at the extreme north nor of the Blue Thunder at the south
was develeoped, it may be stated that the mineralized section of the
at least 5000,
Blue Bell vein or veins is known %o have a length of/%888t, The
greatest depth to which this ore has been develeped is 1570' where the
1530' ore shoot is proved by a winze and crosseut fram which samples
averaged a little under 3% copper and $3.00 Au. and Ag. over a Wl ath
of 23', There is every reason to believe that this ore will extend
nuch deeper, B |
The greatest width mined at ény point was 40! in the #4
ore shoot and an average width4af all the stopes would probably be
12%. The mine has produced 1,200,000 tons of oﬁe_uith‘aver&ge over
3% copper, 0,06 gold and 1.5 oz. silver (value of gold and silver
being $3.1% per ton with gold @ $35,00 per oz, and silver @ 7Ly},
Considering the tonhage of developed and prggggiftbra now

left in the mine it mayfba roughly stated that the Prxdxmiixn has
of ore

represented 1000 tons/per foot of depth. The cut off for pay ore

X

during the period of my management when about 1,000,000 tons of ore
was mined was kept at 2.5% copper except in a few stopes when the
gold and silver were exceptienally high, - sometimes, but rarely,
reaching a value of §5.00 per ton at old prices.

_ The eut off point prier %o 1814 is reputed %o have been
3.50% copper and we know that a considerable quantity of 3% and 2.5%
ore is left in the upper 400' of the mine.

Generally speaking nearly all of the shoots had a core or

center in'which the richest ore was found, surroundd#d by concentrie




iﬁf &% ore for a width of 107 but if M ckinital
: ‘t}i of %ﬁ? and & wmﬂ& ﬁf 154 the &W?&g& :
88 low a5 2,56 if the stope had been carried %o a lﬁﬁgﬁhzﬁf 300 and
£ width ot 8%y ‘

footewall and henging wall

between the foot-w
- M the henging wm mm was sometimes _ ‘
*“’ not thﬁv@ﬁshlw"mwy&@mwam Al of this area was mgﬁawﬁgjk:;j3;, 
@r&mer or less extent mﬁ frequently we drilled or ¢
‘not ‘attempt to mine low grade veins which g nera Ly
| PYMW but in whmh the copper content was usue 1y not over 1. _
i‘m’ gold and Bﬂ'wz values in the pay ore B & v
| ima m&ﬁmiﬁa rather $hen the chaleepys ites For ﬁmka e »?’1

;mi’shw very. basm
?wa th the cepper,

ALy éammmm. ;
x '{.;ijrw& in cervain sﬁ&p@a & length of 2001

? el seetions of ore :m which the v’axma mwv«--
‘we might hm*a

Pur mmmg to mmﬁrim
be 3% and

wn as the
mm,; %ha #1y 8y 4y and 6 shoots were in
the mwm and #m 45 and 5 w&m in the hmg&ng wally The wimh
. these foobwwall M‘ka anﬁ th@ hanging wall

The pay ore shoots lay in tue snyarats aﬁ’ﬁﬁ’ﬂf

rosseut but 44
carried mush iron

| ;?3 shoots which were’ very basic contained much higher val:
: maé silver than .s.s.m of eqm copper content fram ﬁm aumww shoots
kmam as #5 and #h Ewww, in ’ehe a?-i* #45 and’ ﬁﬁ mhmta; which were
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T ” g@m and gv%’ %’5 Iﬁl@ﬁ'}f”ﬁ'ﬁ

‘ %ia:'i*iéam From sugh &a‘m a8 2 have found én this &ﬁ‘b;&% and wh&ah U

& a&mimm quite 1mm1;&.mm I fesl Ju&-j'é.“:'{:? od in |

the ore mmm m,,
X M%m than $1400 1a gold and silver,

Lng mm; all
Wgwm m ‘mueh as ,“Lﬁ in awgw msum mwmsar

The developed zone




»wmﬁ.g if this 90! gho ¢
‘$he average for the entire widih weuld
man 1.55% if the 90t «amm aww 1% e»mum |

the distance from true foobs

~ of this country is barren of values.

wﬁu

ing from the sﬁﬁth end of the #1 ahﬁm% o the nerth end of #& thmwﬁm

jf;f;j:m mey be sald %o have a mm of abw’a 500

a}w;a; xluately 100 feet and I think that there i »
‘that a large portion of this entire area will aversge better than
3*% fu and §1.00 4w and Ag de n to the 15001 1@%&,&1& for an

halm even ﬁ@ﬂﬁiﬁériﬁg %haﬁ th@ higher gmé:a o

mﬁa#emimﬂ distane

At Blue Buek shatt’ and glory hole the surface WWJWN
aiw erosseuts on 100* level shew mineralized ground for width m{*

?4 m* of whieh 20¢ in three veine will #M&‘y akb‘a‘b 4% copper and awﬁh&r

W’ will carry 2% copper therefore if the ami:w m,z,mw of gfm
s absolutely barren it wo .

pper as sﬂm m@hly @mhab_‘f..f
 be Mﬁ#ﬁ% coppery or better

Around 'ﬁha 4@ m' ﬁﬁa mm bmﬁmm 1% is w w&_‘*agi
ali ¥ the true hasging wall s ,
mm 190 en the ammga with.some 40" of stopedbout-ore and mv ofr

Mm grade or waste whwh ma;y or hey not carry &% fm but chences are in

iﬂavﬂr of its doing sos ‘

', Nearer te the main shaft there xs an &xtamim of #1 and #8
m shw% in the fw”j m ﬁ!ﬁ% and there is also an extension of

" ‘ ‘ : 1 these exwxsmﬁﬁ vere tw low
&W&a %o be mined e wﬂ:_?ww I think that the wmm of m gr 2

| wﬁm be at least 60% and. pmha%aw 80t but doubs if theve is much
‘available evidense as te the wem@a grade, |

Between #55@21& ﬁ&m Buck x rec¢all the -'ﬁmmg ‘ézﬁ’ @‘W&&ﬁl
w@n stringers in #ha wm roek and further mmmtim on these is
ntained in the log of the drill h;i,

11 ﬁmwese; it appedrs that muh
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The veins developed in the Blue Buck shaft appear to be
';;ff}mg-.wall,-ftsa the north and & narrow fmﬁ,,;;ﬁ:z’:,}agie‘ﬁ?&m then ‘

i . Wag ﬁie;h*k

¥ level cens paasme that here the

> 1 M found around the 600% level, It 1s Lkely
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nk that M ahaum averags
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L4 probably not pey te run althnu@h portions M‘
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uld average we
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;Qw this material baek to the site of the new mill,
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‘gbeem drop down the can

“tumel 10,000¢ long skigw)
Its cost might be around $%00

The flow in the &@m E‘,ria Woul

4 be ai:‘;mmm; to mlw up

¥ thﬂ defiolt but the nearest distance is elght miles from the mine and
there might be trouble over water rights. Therofore; it appeavs that
the weter problem must be @imﬂ' serious consideration in eonnection

; wit;h may proposed mzsmlla'ﬁﬁ.ﬁn af fihizs mgmwam

Elevation of Blug B@?&l Mine shaft is BO0OT and there is a

/88 »__i;w o @Mﬁ%ﬂ and inte Turkey amak wfﬁfr&
clevation of 3500' Wguld be reached about 2 miles frem the mine.

‘ » 4 tap the main vein under ‘$he Blue mm&w.
per footy equals %;;{“ 00 ;0004 and it ww‘m

‘eut the vein s8 15001 belew the surfaee, A new shaft sunk to this
depth would cost «saw&;
‘fons of ore at B¢ mere than the cost of hauling in the tunnel wowld

) é';*emsm'k $1.,500,000 and i*@ would seem that the best losation for the
imm might be down in Turkey Ore
i i‘tsmam in the same _ff-f:jf';f-};~:-fj";:.'
: @iﬁ%ﬂ%% 8 |

0 but the expense -of helsting 30 millien

k as the De Sote ore could then be
n which it would be about four miles

Ea.i;s.a of ammmﬁmﬁm of this low gméa ore. srwwﬂa be 10 te

13. and if mill were mam near reilway grade et mr&am siding the
i@@ma&%m‘keﬂ sheuld be f;migmsm to Humbeldt by the @Wm‘b’ ing company
3:!’3(@3 3% or less per on, '

W@W@ cosrs:
! "@4;59

re to MM | |
0440

xw. o @m* zw ' 0402

'13@’5@ |
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Reopen. @J.é ahaﬂ ‘and’ :Lrwta;tl egui:;mmt ‘ L
for development | - $85,000400

- 10y faet a &&sﬁwiv‘fw# Wy
;""j,‘?'_,ﬁ_s as above, - 30,000,400

mrmgw msmnw etes, | 104000400

a wid$h of 100" and from s )
4@,! (Bloek A)y (2) oOwe my with length 15005 width 106 and

Extending 1200 and 15001 level drifts

@1@%«%@&9 :
‘This work m@ght serve to. éwez.e;s (1) an ore Mﬁy w:ﬁ.ﬂh
rface o 800* &ﬁ@th.m;m & le f"ﬁf&h of

&amh vw* from a@@* Z%eml to l&@@* 1&7&1. 18) &mi& blhmzk: m '
153:@ ore body w:m 1500¢ ;Lawl» |

Tetal ore

Tonnage of wwlapeé area @ 12 cus :ﬁu iser %mw

Blegk A =~ 50400000

Less Orve mine
and lost ia
caving, say D288 ﬁ

to be mined wﬁ% ;@@@

Totel. tavestmons required to put mine on eperabing basisi =
Cost of property end reerganization §  20,000,00
1 iminary &awwmmt ( as above ¥ £ 1@%@&%@@: |
levs,l from Tm?my greek i 5
Mn haumsa arifes
Main mine equipment




o

Pipe Lines and pumping plants, mag Frla 100,000,00
FT1 wm mﬁnﬁmy &:i m wr day 3;%@ 0400

Smelter m HW@M% ﬁm* aw&ammws
and custam ore - i

Railroad o mill, T _ mw&nwa
li}anaml aauipmm . camp bullﬁiﬂgﬁ ' ew* 2804000400
Incidentsls and working capital ‘ 53"33& |

‘ ” m@"g@@ﬁ mﬂ
‘.a tons of ore ‘ea be mined and mama

Assuming 30,000

3w1ﬁh a net profit of %l.ﬁ mr ton over a peried of 20 y@w$ ﬁw worit
fw‘lla be y%@;;ii‘ﬂ,ﬁ@ afﬁw repayme

ent of the inms*ma wm%l

(negleoting Uxﬁer%t)' . There w’wﬁ.ﬁ be an exeellant ‘ehanes to ﬁmb.‘w
. j?.n‘:u,a tonnage by further aa‘valﬁamam at Blue. B&Il and at De aaw

' (ineluding the Whale ore b@ﬁy‘) end Arizona Binghsymp

f@m; etes For all such additionsl tennag

Rge per: %ma as d be nue
ba. ;higtem :




[ BLUK WK ORE BODY

"emf,ng due to the Mm of one shwh of rieh copper=gol
”‘P'i the average grades oximate average analysis of other gonponenmts

awxm ore was as follow

0402 1490 6ul1
L7 SRR 540
08 1.7 4460

0401 10 Bk
0,08 1490 5u92
0408 280 6460

, ¢oppery m Mg&w values
L ore which brought

¥o 18

8 100




- 8o

An approximate average

analysis of metals paid for in all
the shipments was as follows: ’

M = 0,044 ox, gross valus  §1.54
Ag = 20002y v % led2
U = G876 @ lz¢ 16,01

Total cross value per ten

111 ve noted ﬁm the grade of the shipm
well exceps for lot 410 in which the miners put

the éimw ‘The oxe had ‘W 'M hauled Yo Mayer w

tony mwaa by m& %o Hayden or Megue

fi’h& uhiwma mwnmm ore 9:' 8 h&gm srade than 1
average which was broken beesuse the operators found 1% adventageous

sort the ove o some extent in order to hring wp the grade for shipuenty

however, the average of all ore broken and hoisted Lyom bl »
certainly close to B% copper and showings of lower grade were not

Rt




| LIST OF DOCUMENTS RE BLUE BELL AND DE SOTQ
o FURNISHED TO @HIQ COPPER COMPANY .

EREEdee E; B« Gs 8¢ Bulletin #?ﬁa, by Waldemar Linﬁgren;lsaﬁ
| (Copy ‘glven Mr. Snedaker)

éﬁxﬁats from Berkeys Petrographic Report lgﬁg" do iV%B
"ﬁi’#%@ﬂ&k&lﬁ ’ g : i W :

1 (8] List ef Blus Bell Patented

| (4) Extrests from report by Gy M G@1V$aam&saaag to Chass s
| ! ';Kiﬁﬁﬁt Fa‘bg 1.5: 193. &

(6) BExtracts frmmxﬁeparﬁ by G. M. Colvocoresses, November 19,1913,

(6) Extracts from Special Report, Blue Bell Mine, by G M Golvo-
goresses, April 27, 1914+

! i; (7) Extracts frmm Speeial Report by G. M, Colvocoresses, September
By 26th, 1914, : :

(8)  Annual Repert, 1914,

(9) Conselidated Arizona Smelting Go.s Anmual Report, 1915,
(10) Consolideted Arizons Smelting Co., Annual Reporty 1916
(11) Consolidated Arizona Smelting Cos, Annuel Report, 1917.

(12) Consolideted Arizona Smelting aa,, Annual Report, 19184
(1) Conselidated Arizona Smelting Co.s Annual Repert, 1919
(14) Shipments by Leasers from Blue Buck Ore Body in.;£$?,

| : é- (L) Assessment Returns for Year 1928

(2) Extract from Us S Go S Bulletin, #9782, by Weldemar
Lindgren,; 1986,

(3) Extrects from Report by Ge M. Colvocoresses to Cherles As
Kittlag Febs 15, 1915* !

Special Report, Jana&xy 284 19184 by Gs Mas C¢
Censolidsted Arizona Smelting Cos , Annual Report, 1915.
Ce As 8+ Co. snnuel Report, 18161

Co Ae Se Annual Report, 1917

-~ Ca As S ug L R@:@Qﬂtt lﬁ}sﬁ
Qo Qu Ao B¢ dnxi Report, 19&9 . o
Report to Ga U by Ha anks on Spe¢ial Sampling.

" i
Estimate of Ore R;:axvaa, July 1y 1980, Revised Jans 1, &Qal* -
Report on S&myiing &b De Soto Mine, May, 1930 by G Ja Harhanar
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GEORGE M.COLVOCORESSES
MINING ENGINEER
43 EXCHANGE PLACE
(rooM 1407)
NEW YORK CITY

TELEPHONE HANOVER 6940

Yew York, Feb, 15, 1913,

#y, (harles A, Hittle,
43 Mxchsunge ¥lece,

Hew York, Bew York,
Denr Biv ‘

I herewith beg to submit my report om the Nines and
Uperstions of the Conmselidated Arizons Smelting Cempsny, which I
exomined in sccordence with your instructions during the lstier
part of Janusry and early in Debrussy, 1013, Atteched to this
report ond foming & part of it, is & tracing of the weikings of
the Blue Bell Wine, ‘ '

it i» net intended that ﬁ)i« repert shall osever the
pest operations of your company ner have I gone into details in
regard to equipment, plant, eta, fﬁ’h& report ie counfined to a ree
view of the present condltions at mine, will sznd smelter snd an
estimate of the probable resulis of future operntions,

I consider that reesnt developments ot nﬁx;g:i&nd have
been distinetly enceureging ond that there is good reasen to feel
hopeful a» to the results of ﬁﬂdﬂtém development now in proe-
gress, You have developed in the Blue Bell ww;mm;-‘ poaitive

and probable sre reserves to the amount of 124,500 tons, avernging
31,50 in gold end silver snd 3.87 in copper. Thers ip avery vess
son to expeotl that the ore shosts now particlly developed, will
extend downward snd if such proves to be the ounse, your develops

ments will, in the sext few months, increase your ere reserves by

Q”matuhly 8,000 tons, sssuring your mining end mill operstions
for & period of somewhat over two yesrs, I ndvise that develepment
work should be comtinued vigorously at the Blue Bell Hine and

probebly st the e Seto, end i believe that there is every prospect




of proving up additional ore reserves sufficient to assure your
eperations for s period of seversl years to come,

In my opinion, your ere is logically a concentrating
proposition snd the trisl runs of your mill have been most ene _i,
gouraging, leading me to expect that you will make a concentrate in P
the ratio of at lesst 5 to 1 with the recovery of 70 to 75% of the
values in the form of a nearly selfefluxing concentrat .L;\ ﬂm" )
near future I believe, it will be found sdvissble to incregqse the
capacity of your mill and alse to adopt improved means for fine
grinding your vre and sdditional saving of values, I believe that
you will find it advantageous to opemte the mine on the basis of
260 to B0¢ tons daily produotion, snd further ineresse may be juse A
tified at a loter date.

Your present smelter equipment while not altogether sate
isfactory, is sufficient for the moment and may be enlarged and
improved after the smelting of concentrates becomes a regular opers
ation. I do not think that there is any adventage in attempiing
to do custom work st your smelter, except, in so far as it may be
necessary to procure a small quentity of outside ore for fluxing
your concentrates, and I believe thst your best poliey will be %o
congentrate and smelt your own ore almost exclusively.

After mine snd mill are opernted to full cepacity, 1
believe that you will be able to make matte for & cost of $5.00
per ton ore milled, =nd (excluding the New Yotk Office expense and
depreciation) your profit with copper at 15 cente should be §l.44
per ton of ore milled or approximately 2k ots. per ib, of copper
marketed, I figure thet you will be able to market copper for a
totsl cost of 12% ots, per 1b., end I believe thet additional
economies will, in the nesr future, reduce this cost to 11¥ ots,
or 11 wets, per 1lb,

Your future results will, of course, depend very largely
on the results of exploration and development et your mines, and
if these results are fuvarublé. I believe that this cost cen be

maintained for several years to ocome,



The property is located in thé Bradshew kountain Diee
triet, Yavapail County, arizona, The Gum is operating the
BLUE BELL WINE near Heyer, and Concentrating Mill and Smelter nt
Humboldt., ¥The Company slmso owns the BLUE THUNDER CLAING and ﬁa
DE BOTO HIRE which was operated prier te 190Y., Yhe Hante V&,
Prescott snd Phoenix Lailroad passes through Humboldt end alse
within three miles of the Blue Bell and Blue Thunder and within
ene mile of the De Joteo Mine,

W & % Bl iu
In the immediate vicinity of the mine, the country is

sericite schist, known as Yevapei schist =nd formed during the
algonkian period. These schist are cut Ly dykes of eruptive
rock and by travertines of limestone, In the schisets, ‘there are
found zones of silicification and it is in mu zones thet tae
ere bodies coour, %The ore deposits are of the nplum% type
and are found ae lenses, verying considerably in sisze snd apparents

1y having & such greater length vertically then horiszontally, with

& width of thru ta ﬂnwn Teet, These lenses are frequently near |.
the edges of the silioified sones, ’ ' '

carbonat?
sochists being sisined with mppu;{am 6l cocl be, is oecssionally

noted, Below the outorops, there exitends & mone of oxidation down

5 Un the surface the outorops are quite prominent; ihe

toward looal water level and below the eoxidation, there ie & come
paratively unimportant band of secondary enrichment denoted by
bornite and nih&uoua end succeeded in depth by tie primsry sule
phides, mostly chaleopyrite, which constitute the main ore bedy.
’ Aseociated with the ohelsopyrite, there is = quentity of iron pye
w rites varying from equality to double the smount of shaleopyrite.

P
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: There is Mn iamuoi-abh quarts; Aan of these minerals having \
replaced thl sericate and ehlaru( schist, ' :

Avide from oo;m;r, the ore carries Mx values in gold

. gnd silver, ihe aggregate of ithese two metals varying from §1.00
to w.fw‘por ton., There im also some lead and a 1little zine; the
gine ie not in suiffieient quantity to be ruu&m& in mu;tnd

the ore,

: L
Ythe silicified zone extends for a length of 2,500 feet \
and for & width of 600 feet, ihe strike is lorth 20° Eset end the
dip approxiwately 70° toward ihe Wemt, ‘There m six distinet
lenses or shoots of ore neoted by outorops sn the surfasce or dn&w-' r
ground and referred to as followsi
- *Blue Coat", "41l0 Weat or Houth®,
410 Rest or Herth™, *"Slue Buck
wn*% "Blue Buok Hast®, "Elue
Bell, ;
¢f these ore shoots, the "410 Zast and Vest™ have no well

defined outeropes, while "Blue Buck Best® ie so far unproved undere
ground, and "Blue Bell® though possessing an excellent outcrop end
’X proved to a depth of 180 feet, haw not yet been developed ints the

\ zgone of primary sulphides, These lenses of ore oceur in two pere

. @llel bands striking nortn snd south unéd separsted from each other
?\ by sbout 40 feet of the schist reck; the weetern bend is close to
the edge of the silicified sehist, Through the entire sone of sili~ |

eification, there is & certain amount of minersliszstion end beth
copper and iron pyrites are found, but not in sufficient gquantity ’

|
to be of commereinl veiue cutside of the ore bodies mentioned sbove. |
\ Blue Bell Group has been worked, but not continuouely, for

{w pest twelve yesrs and & large tonnage of ore has been produced;
{thc everage grode of all shipmente made since 1907 sppeers to have
| been 3.5% copper with gold and eilver, to the value of §1.50 per

\’wa. Aside from surface indicetions, the mine has been developed

iln one place to 2 depth of 850 feet by shaftis and drifte, while
b&#



Diasmond Drill holes hove geined an additionsl depth of from 5C to
160 feet., The development work to date ie best shown by the
traoing eseocvmpanying this report, and as will be noted, the propere
ty ie only paxtially develophd. The"Blue Coet”ors shoot is proved
to & depth of 700 feet. The "410 South" to & depth of 850 feet
end by drill heles o & depth of 950 feet, The "410 Forth" to a
depth of 700 feet and the “Blue Buck® to a depth of 400 feet,

From & brief study of the genersl geolegy of this dise
triot and such information as I was able. to gather regarding the
behavior of similar ore bodies, I can see no reason why these de«
posits should not continue downward to & muoh greater depth then

 hes been geined up to the present time, In your own mine the ine

dientions are encouraging, for nome of the ore bodies so far dee
veloped show eny tendency to vecome pinched or impoverished down to
the loweet point et which they have been proved. It is true that
the drill holes did wot give encouragement regurding the continue

snge of the Slue Cort to & greater depth, and it may be that this

particular ove deposit will vnot extend below B350 or 800 feet, but

I de not consider the evidence conclusive on this peint and it may
go down much deeper, The "410" ore bodies were aspparently blind
on the zurfoee 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 grester quantity of ore than found
on the levels abeve. It should be teken into considerstion that
the lenses or ore in which you are st present working were une
doubtedly depasited 2t a time when the surfsce of the country was
from gne Lo three thousend feet higher than at present, and, theres
fore, that thigorewss once at & very considerable depth, The upper
portions of wuese lenses have been carried cwey by the erosion snd
it 'm be that other lenseés have been altogether destroyed by this
same influenee, but conversely, new lenses of ore may well be diew
govered at any depth im the silicified portion of the schist, and
it is my opinion that s long as this silicificetion continues
downward, you will centinue to ﬂnd ore bodies similar to those in

B
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whdoh you sve now workimg., The ladgest ove bodies of similar type
in this distriet, sre found w% the United Verds Kine, which fe st
prowent developed to " depth of 1500 feet snd in which I sm reliably
hrem“. thet the ore fa the LOGU and L1200 foot levels, also in the

A5G0 foos level, 4= of amcumi quelity snd quantity sud better them
. saything found below the originsl zome of secondery enrichment,

ncm present &nvﬁumt. i am able to estimnte m ore
reserve ."” the Blue Bell Hine, se followsi

" v NG ik
W‘ W :

"Blue Comt* B9,000 tons et 3.50% 12,000 tens ¥ 9,000 tons @ -
oo:p;n {14,000 tons aﬂﬁ copper. S;M aoppe T,
vroken in stepens)

%410 South® T4O00 tons &
3,607 eopper, 6,000 tons %
3,804 copper,
"410 Horth" 21,500 tones & GO0 tone W
4% esopper, % aopper,
 "Blue Buek®

in connsation wiiln the ebove estimate, the ore clussed
B¢ *positive” has been blocked out on three or four sides, Tue ore
clmssed 85 “Highly Probable® ie developed by twe successive levels
being not yet troversed by relse or winse, Iihe ore clussed o8 |
*Probable”, represents the continusnce of the ore shoots for » dise
tenee of approximately 1lU0 feet sboeve Wnd below the last points of

development, This extension may be fairly sssumed to exiet, consider.

ing the noture end proved extent of the sre bodies,
ihe pverage content of =il ove st present developed i
put et 3.50% copper, in sddition ihe average walue in gold snd sile
ver 4 {1,580 per ton, representing en uwnu ol 06 ounces tu gold
and 1.2 ounces in silver, </'%la// 2080w [T ‘fl)
-l
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Avgording to dnmtruotione, I 4id 20t sample the ore
podies wymelf; & oconpletes sampling would heve required several
woek's time and wouid, I believe, have been sltogether superfiucus
snd & partiel sampling would have been of no partioulsr velue and
the results might have appesred misleading, I setisfied myeelf that
e ore bodies hod been thorpughly sempled by the menagement at the
mine and i believe that this seupling has been conduated vith oavre
snd judgment snd the results ars fairly well cheeked up dy the ase
psys of shipmentis made to the smelter. In order to ebtein dste for
the sbove estimmte of the grade of your ore, I obinined ansay results
of several hundred semples and fros these, computed the aversge

grode) in mome caser unfortunately full a-ml coensepning the samples

wee not obteinsble, more perticulesrly, the width snd exect point at [
‘which the samples were token; but I fesl satisfied that the sbove
estimnte ie & conservative cne snd will be fully borme out by the

production from the mine,
In sddition to the reserves estimated sbove, there is »
lerge smount of ground contsining from one to two percent of copper,
Under present cenditioms, this csunot e mined snd treated at a
profit, hence ie not considered ss ere, It ie possitle that et some
. later date, decressed working eoeis combinmed with improved metallurs |
ghosl practice way pemmit you to inocrease your tommsge by mining :
gertein quentities of this lowegvade atuff; but for the present st
 lesst, 1t is moet essentisl thet the grade of produstion should be
meinteined &t 3,808 copper, und in order to do this, only the ore
bodies uuuta oan be profitebly mined, sad further: cere should
be taken to maintain the grade of producstion by the use of selective

utoping, prevention of wall vock slides in s far ae possible, sand

hondesorting of ere at the tramwayelereinal.

oped snd ndditional development should be prosecuted wigorously.
developments which I consider moet importast ere as follows:

P ™



{1) SExtension North and South of the drift on
the 850 fooi ievel through the "41¢ North®
ore bady and the "Blus Ceat®,

{28)] 7The extension northward of the 400 foet ' M
level to tep snd develop the “"Bilue Hell" /
ore shoot., o

{8) 7The extension novthward of the 700 foot
level to develep the "Blue Buck” gre
shoot.

d:ﬂ-

You may quite reasonably expect ig lind ove in all of

these drifts, and if such should prove the afau,_'ymr reseYves may

 be inoressed by spproximately 75,000 tone posi tive and probsble "”“

which reserve will be further inoressed by gainiag additional depth
oun the ore shoots nemed. ]

, At the time of my vieit, there were approximately 14,000
tons of ore broken in the stopes, nnd 124,500 tons developed, After
your mill 48 in steady operation, I believe that it will be found -
oipoduat and possible to_proauoc ‘fmn 250 to BJ00 tons glnily trw_l
youy mine in order to supply the m;u and smelters, esnd ae nna (1]
regular production on this bueis ie atnrtid. it would seem prudent
to keep & minimum of 40,000 tone broken in your etopes snd 200,000

' tons develioped in advence.

After the Blue Bell ore body hes been cut on the 400 Tt,
level, I would recommend that erosseuts should be run eastwsard ot ine
tervele between the main sheft and the Blue Bell ore shoot; it is

particularly importast to explore under the surface outcrop known s

the "Elue Buek Zast®, end there also seems a possibility of discovers
ing entirely blind ore bedies at say point in the silicified sres,
Gimilar crosscuts may be run out frem the 700 ft. level and from
uirp‘r levels as these are driven. I would not regommend any furthﬁr
Piamond prilling of your property, e i do not consider that Diemond
Prills are well suited to explore this pertioulsr ¥ind of ore body,
and such work is nearly se expensive as crosseuis or drifis,

Aside from tho}euumu mentioned, 1 believe that your
most valusble exploration will consist in deepening your shaft and
developing at a greater depth the various ore shoots which you hm

D p S SR
proved in the upper levels, /IT the known ore bedies continue down- l
e ‘ :




wnrdﬁ«at=Iillﬁulnqv-,wv!tIt. you will develop from 30,000 to 40,000
tons of new ore for every additionsl hundred feet geined in depth.

EUEATION OB JXNE. .
1 annnid:r_that your mine is in the main, well operated
snd thst care and skill are evident in the conduet of operstions.
In some respects, however, thewxe is yoom for luptnvlhnatz the venw
tilation of the lower levels is very had snd this will be in pert
remedied by the ventilstion system which your menagement plans to
install and whioh I should sdvise to have completed with all poseie
ble haste. I would suggest that in general, more ¢are ghould be Lo
"~ ken of the senitery condition of the mine and the safety of the worke
men. fihe fenoing of sbandoned wnd unsafe stopes and arifts is sde
. wisecble and the removal of all old timber from dpifts and crossouts
is en excellent precaution agsinst fire; great care should be taken
o1 the explosives stores underground, I would olso suggest that a
otat:or covered skip should be used for soﬁhias‘noa up snd down the
ghaft at change of shift, ;
The wells of your ove bodies are bad und sosle continue
ougly in the stopes mixing s good desl of waste with the ore and al-
- 80 ceusing adﬁiﬁ&qncl tremming and haiat;ng. i1 believe that Judie
cious use of stulls ss the muck ie lowered in the stopes would cone
siderably decrease the sceling of the waixn and the filling of
worked out stopes with waste will be found advantageous. "
As soon es the Dlue Bell ore shoot is reached, it would
be edvisable to copnect at once with the surface or the old #1 shaft,
assuming of course, that ore ims discovered in the Zlue Bell ove
ghoot. A raise from the 400 ft, level could be run up into the oi‘
ghaft going up in ore practically all 6f the way, thus exploring ell the
upper part of the ore body, as well as serving for a new eonnection
with the surface., It appears to me that your old inntt is located too
for south to be ueeful for heisting ore from the Blue Buek snd Blue
Bell ore bodies and rether than install = iyut.n of electricsl haule
age i would suggest that the new Dlus Bell sheft should be used for

hoisting ere from this portion of the mine and the aserial ropeway
nﬁh



shmz.d. be tap,nd 80 a8 to permit ore frem this shaft to e sent over
it to the tevminal, '

Bewring in mind that your ore shoots may extend to a
very considerable depth, i would sdvise thet the equipment of this
Blue Bell shaft should be made extremely substantisl and capsble of
nendling meterial from the depth of 1500 to 2000 feet. |

The present method of hundling Blue Bell ore is by
~ Bleichert Ropewey for = distonce of three miles to a rellroed siding
gnd thencs by railroad to mill and smelter, The ropeway operates
fairly well and if kept im good repair, should be able to handle up
to 300 tome per day., 7Thie is undoubtedly the best method of transs
portation that could be uud under the circumstances, and the termie
v nal at the raileway is well nrnn“d ané permits a sertain. amount of '
hamt-wr'uns of the ore; this handesorting pypmn to me to Dbe d
A particularly mpdrmt matter since your margin of profit on ore
ruaning less than 347 copper is extremely emell, and I would suggest
that & slight amount of additiomal time and labor devoted to serting
would be more than repaid by the sgarouaid value of the ore treated.
in so fer ss possible, your menagement should insist that
the railroed Gompsny furnish you with hoppef-botiom cars for the
transportation of ore from the terminals to the mill, 88 theu are
unlosded much more cheaply than the stmdard freight mt and 2180
when & larger tonnage is handled, it would seem as if the mnrws
might be induced to give & better rate of freight than they are
charging at the present moment; the zctual figure of 35 gente per ton
for the haul ot/i miles lis extremely high, ‘

/ BuU ZHUNDER: i |

This portion of your property is merely & prospect. It
is Mwm south of the lue Bell Claime, epproeximetely 2000 feet from
the maio shaft. 7The ocuterop consists of s surfece conglomerate '
found in the bed of & creek, the pebbles being cemented with irom oxe
i ide and copper earbonates, '

«1l0m



The prospect has been developed by short edits mnd
testepits, Go for ae development has gone, the only ove found im in
the form of asrrow atunsoré seatiered more or lese thiough o miners
alized zone sbout 40 feet ﬂd«e.. ¥o commercisl ore bedy has yet
proved up end it ie doubiful to my mind shether any euch will exiet,
At the preseni moment, I would net recormend any sdditional develope
ment ot this point, but at & leter date, it may seem sdvissble to sink

: the testepits to moMewhst grester depth end eromseut the minerslized
: W. it wula net be necessary to go to any great depth, se the
.'{kutar level Lu comparstively near the surface at this peint, and the

pﬂm mlph“n should be encountered at rather less then ma fut.
, : T B ; )7‘;

This mine is looated e#rmiha south, - 2&9 ennt of the
Hlue Bell Gmp. ihe geolegy nnd ove eecurrence are entirsly simie

lar to the Blue Bell, (he lenses outerop en the summit of = mountain

and the preperty has been nﬁiaopud vy mt levels to = depth of 600
xut aud by unu and drifte for an additional depth of 200 faet,

“ha ore from this wine was sent by aerial ropeway to
¥iddleton »u the railromd, s distaznce of one ;mtw: ropoway ie
sti1l in fair conditfon, sliiough the terminels would heve to be res

| .htu.' ' fne vails m‘uic‘&quapmnt neve been mostly removed snd bee

g v m—_

fore operations could be recommenced, it would be necesssyy to errenge

for slectric pewer equipment. I understand that the Arizons Power o

vonld be willing to build & line to the mine if asssured of & Otnt!‘lﬂi
 eevering a eertain perioa of yeary; the adéitional cost of equipping
b the mine and putum mn ‘in opcration should not Qmu §16,000.,00

et the start, snd further equipment could be added ss conditions rene

der seme justifisble, L
ihe mine hee not been worked since 1907 snd nelther Mr,

Welker nor eny other person in the vicinity was familier with mm
014 workings or with the ore bodiece developed in sume, The present
uind!ﬂm of the mine renders s thorough exsmination impossible, as
the upper workings sre ceved in, snd the two lower levels are full of

water, Vrom visiting all the mccesevible portions of the property, I
wlle ;




gather & rather favorable impnninn and I bcixm that the mine \
thoroughly warrants the small expense which would be necessary in or-
der to make & thorough examinstion for the purpese of determining if
it is advisble to rtmiunlnms eperations, '

fhe outorop on the susteos is large snd extends for a
iength of menrly one-hslf mile, 'nz- earbonates and oxiden of copper
predominste over $he iron gessen snd the general charseter of the

copper ore is silicious and suiteble for concemtration, . From the une
uumud workinge, it would appear that the mmn ore umﬂ

tn- small lenses, three of them very well defined and having e Mnm
width of 30 feet with s length of somewhat less than 200 feet. The
averpge ﬁa.ao of all ore extracted from the mine appesrs to have bi«
4% in sopper with §iR.00 of gold and silver per ton, 4 could find no
seourate regord of the totsl tonnage produced, but estimate that it
"'3 have been between thirty and forty thousand tons,

it is not possible to give any figures as to the ore res
- serves left in this mine,/ I have it on good suthority, that apyﬂu:d

imstely 3,000 tons of broken ore was left ian the stopes snd sside
from this, & very mnu«mu tonnage mey remain in place, 1 would
suggest that in the nesr future, & young Ingineer mon:db cM v
to sample and estimate the reserves in ths mine sbove the 600 foot
level, and at the same time, that the main winse should be pumped out
by means of & small gesoline pumping outfit, and the lowek 200 feet
’jai the mine unwatered; sv thet the examination might be carried down
| to the lowest level} &t vhioh point especiel c¢are should be taken
with the samples, The nmh of this Wum would give a basis
| for estimate as _te whether o mot it wWill psy te veopen the De Sete)
the total cost o ) vn:.ﬂ not exeeed §1,R00,00, :
As a prospeet, I consider the De Dote promising and tﬁ-rt"%t
is good reason to believe thet the ore bodies on which you have \
worked may extend downwards to & oconsidersble depth and there would

(e

also suppear to be good chences of discovering other lenses of ove, It

‘) ghould be borne in mind that because of the development which hes ale
k ready been done, the ore from the upper workings could be mined very
wlie



reserves (judging from the upper levels) between twelve to fifteen
thousand tons of ore,

3 2 v L b
g At the time the mine was formerly worked, the high cost

of transportation vas & very serious handicap, The railrosd charged
§1.25 per ton to heul the ore from Widdleton to Busboldt mnd before
opening the mine, it would hn most essentisl to get & new and much
better freight contract; I believe that the freight should not exe
cesd 50 vents per tom, to which would be mdded the cost of operating
the gravity ropewsy approximately 10 cents per ton so that ore fyom
~ the De Soto would cost sbout 10 cents per ton more then ore from the

@mx ‘agsuming the mining costs to be the same,

The concentirating é&lx had only begun operation at the

. cheeply end each additional hundred feet ppened up will add to your

tme of my visit end no positive statement cam be made in regard to
its operntion for seme weeks to come, The old mill building hed been
2 _gﬂl,ﬂod wnd the old machinezy rearranged with some new muterisl ade
gu. m mill ren smoothly Mm -thi mechanigsl point of view and from
, the metallurgical stendpoint, the first runs were mﬁdimﬂy ene |
couraging. - ‘Ihe method of concemtration consiste essentially in crushe "
ing thn ore, sizing with troumels and grinding iho' over-size with
rolls until ell materisl passes three mesh; the ore is then jigged
and both over-sise snd the hutch concentrates are ;pndnud. the
tailes from the jige are classified, the coarser product reground and
reclaseified and the sande wre tremted on Wilfley Tsbles, the slimes :
on Frue Vanners, The nmdl_i.usi from the tebles are ‘reground and ree
trented on a speoisl Wilfley Teble, the tails fres beth Vilfleys and
Vanners go direetly te wasie. This system of mnémtuttm appears
to be logical and so far se I could tell, it a}- working out very well
in practige. Although much of yeur ore containe o groﬂ denl of iren
pyrites, it is none the less suitable for concentration, snd I think
it unfortunate thet milling operations were not undertaken a long
_time age. During the £1mt few rune st the mill, there waa some

'\ trouble im .+ elassification of the pulpand also some diffigulties
«lde
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were experienced with pumps, ete., but t-,hauf matters have the atiene
tion of your management and will unquestionably be rectified in a
short time; the chief difficulty will, I think, be found in the fine
grinding, for which your small rolls and Huntington Mill are poorly
adapted and I believe that these could be advantageously replaced by
Herdinge ball and pebble mills which are doing similer work at many
other concentrators in a most efficient manner,
There seems to be every reason for believing that Mr,
Walker's estimate of a 707 recovery will be borne out znd in my epine
don, there is & good chance thet you will romvi’r»uy to 75% of the
/‘ values, . I also think that the ratio of aenanntraua’n will be tr@m

\;';_;f& to seven 1nto om, elthough it may be found advantageous not to

/ attempt to push the ratie of concentration. It should be borne in

f, mind that from the smelter . standpoint, you are anxious te make
. your comcentrate as nearly self-fluxing as possible, and it may be

‘pélicy to make a comparatively lowsgrade concentrate reteining enough
g£ilica to balance the high iron content of the concentrate and thus

minimize = the flux necessary for the furnace,

The tmelter as at present operated, consists of two White

Howell revolving rossters 30 feet in length, Following ihuo is the
reverberatory furnace 40 ft. in length - capacity 60 tons of ore per
day. Both the rossters and the reverberatory are fired by oil which
is at present mixed with steam, slthough in the near future, it is
planned to mix air instead of steam with tho 911.

The orc%&r”&% éféeaf;nta 'trho rou;lnc furnsces and
roasted ore passes d&rectly in the reverberatory and is  mixed with
silicious fettling, the resulting matte contains approximately 38% of
copper, ‘The ulo.g ﬁ&%iﬂrmﬂ a little less than 10# of the wvalue.
The matte from tho reverberatory is taken to the Hessemer Converter
{ & basic converter now being in use ) and is there blown up to
Blister Copper in about five ho‘urt' time, Up to the present, it has
been customary to blow three or four times per week; the converter

glag goes back to the reverberatory furnaoce,
01‘-
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The present plant has been made over from the old smelter
and unfortunately ( slthough the presemt outlay reflects a great deal

of credit on the ingemuity end hard work of the present menagement )

the arrangement is bad snd the handling of matinu very expensive,
' The chief drawback to economical operation consists in the two sets of
" bins, the first being located directly under the railway tressel.

From these bins, ore is drawn by self-dumping ceble cars end conveyed
to a eruthing and sampling plant, then after crushing it goes to the
main storage bins from which the material is drewn for the smelter,
This double or triple handling is expensive and a cdrta:ln amoﬁnt of
mechanical loss results in handling the ore and 1.:3 the blowing away
of dust, After the mill is in continuous apomtim[&ho main portion

of the smelter feed consists of concentrates, there should be an op-

. portunity to graduslly improve the system of handling the mtorid and
%o reduce the cost of these operatioms, it will then, I mnﬁ. 'lu |

possible to crush all the material for the smelter at or near the miil

and to handle same direct to the main storage bins by meens of belt

conveyor , as plenned by Nr, Walker, or possibly by Wringing the

charge cars for the smelter directly around te the tressel bins.

g0 8 18,

The Office at Humboldt was destroyed by fire last QOotober
and this, combined with subsequent lack of office staff, has made it a |
very difficult matter to ohtain the exaset cost of operation, At the
time of my visit, Mr, Jansen was just getting the books in shape for
April and May of 1@12, he costs of past operations which I have ob-
tained ; will serve as a rough basis for estimate of future working
costs., Because of concentration, you are now entering on an entirely
new system of operation and your costs in future should show a very
marked improvement over what they have been in the past, WMining costs
in 1911, 28 given me, were as follows per dry ton: '

,ﬁ’"’ Stoping & Drifting .......... $1,5562
Development .....so0vss0snuns . 5438

HOAORINE coivsnnsnnpobvisssnny 2

@,5 Wﬁ& "Y(\ Water Disposal ..cssvsvessecs « 1450 7J";"-
. . v/ ?“‘7 "

"&m Nj’) W%ﬂ,..n ._CW ‘ﬂ%ﬁ;

0w Totel at ine ,..,.. $2.847H L T 0

g‘f ‘X ' “ s agiod \
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1.9 517
amount brought forwaerd from Fege 30 covenonsaen B 8.8477
Aerial Ropeway to Tevminel .... & 1876
Loading & reilway freight i
to0 Humboldt sovsesensnssvsnnnns _uggz.&g,
Totel cont of ore st Numboldt,. § 3.0808 V; L“f)
PR 3
m}.uug cosis over s pnunl in 1912 smeunted to aa.am
per “% & d ‘(ﬂ. cont of &5.%38 plus the cost of converting
and marketing, which was figured at {.025per 1b, of copper, During
thie time the working cests very nearly balanced the valus of copper
produced from the ore, and as far as I could gether from the beoks, no
profit wes mede from materials smelied at Huwboldt. On account of the

oustom work dome at the smelter, it is hard to figure exeotly what the

‘results of operatione on your own ore were, and lately the better

grede of ore has been shipped to Gwansea =nd has yielded e profit,
As to the future, 1 estimate that onee the mill and mine
are operating on @ steady end continuous basis and up to their full
mazimum cepaoity, the working costs should be , a8 Tollows}
Total ¥ining & Development ......» ¥2.060 ;pcr ma
Transportation o HALL Jisevnnens W50 :
BOPEING cvsvasvonsaserrsnsssssans -;a ' e
ﬁ‘olltu SESRABBANSSEEREAEREE BT OENS lq.lﬁ W e
W‘t‘m R R R R R R S omnm
‘ %m:»¢0106‘5¢aﬂ"“ o
Assuming thet the sversge grade of ore milled is 3,508

copper and containing gold and silver to the velue of §1.50, the re-

TR
=

sults of your operstions will im. ss follows:

wltie




GG, COPPER COPVER COPPER
153 15.8¢  16f 16,04
Gold & Bilver §1.50 §2.80  $r.00 §1.50

Velue

Gopper 70eibs,
Groes Value per dry ton

] g
{ Wot including New Yaﬂ: uffice mnnnn or Depreciation)
:

Ure 12,00 18,35 2. % 13,086
Cencentration Loss 304 s 80 3,708 3.8 s 838
Value of Concentrates 6.40 B.645 8.89 9,138
Smelting Loss 10% W84 - » | |
Yelue of Xatte 7. 66 7.780 8,00 8. 220

{Containing 44-1lbs,lopper)
mu‘ur“ng & lurktﬂng

charge (2u¢ per 1b.) ___ 1.12 218 J...M&._._..MM

6,44 6,66 6,88 7.10

Cost of Nining, Milling
& fmelting to Ustie

Het Frofit l.44 1,66 1,88 2,10

Figuring the gold and silver ss equivalent to an equal
velue in pounds of copper, the total cost of your productien ie 12
. eents per iv. ”mr ml&. ' :

e

I would tu;nhar #ay, that there is reason %o hope that
the sbove coste mey be gradusily reduced to a small exteat end if
your ore bodies hold good in depth, I believe that after the next year
you should be able to produce copper for 11% cents, possibly 11 cents
per pound,

¥rom an exemination of your properiy, 4t would sppear
that peet managemente have considered thet your best pelioy lay ltu
purchasing ae much ore =s poseible and emphasising the custom end of
your smelting business, I believe thie to have been s wietake, it
does not seem poesible that you cun compete for outside ore with the
larger and better plants which are in the market] this will be more

P
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porticularly the esse after the new United Verde Smelter starts operee
tions, as it will within the course of & yesr. The pest history of
your company certainly shows that no profit hu beon made from custom
work, snd I believe thet it will be your poliey %6 neglect entirely,
or slmost muény. the custom swelting snd to operate your own mine
and concentrete and smelt your own ore, Your ore, ut lesst ﬁa‘m great
portion of it, 1s better suited to concentraliou tham to dlrect smelts
ing since the excess of Hilica iu'tha ore has slways obliged you to
purchase, ot heavy expenss, ores wi.ﬁh high lron content to give &
proper wixture in your furmsces, By concentration, you net only in-
eresse the copper content of the fuimsce feed, but you sise desreane
the Silien snd increase the proportion of irem )md yeur concentrate
should be neerly or guite selfefluxing, 4% & later dute, I think it
will be wise to meke provision forx mmmn & larger tonnsge of mae
®riel by opening up the De Soto %ine and possibly ssquiring some oute
side prospecis or mines which appesr to give promise, Ubviously,
the lsiger the tonuvage whigh you handle, the lower will bs your worke
ing costs, and there would seem to be in your vieinity aﬁuru& Prose
peots which might develep into producing nines snd enable you to obe
tain for the miil and swelter & mucn larger supply of ore then is at
present available,

With ¥r, Welker, I visited two prospects near Humboldt,
the “Qopper (ueen Gold Nine® and the “Singhawpton®] the former appesrs
te be of no velue but the latter is & fairly promising p:_t—'o'Wt and
=4 ght m.uy inte a smell producer of comparatively highegrade copper
ore. v, Yelker hss already reporied to the Company concerning the
“yiger Gold Kime" mesr Crown King, which he considers promising and I

© would suggest that if your own developmeni snd concenirating operss

tions result fevorably, special attention should be paid te the possie

bility of soquiring other prospects and mines in yout neighborhood emnd

thereby eveatually enlerging the secale of your operations,
Hespeetfully submitted,
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Humboldt, Arizona.
February lst, 1916

To The Board of Directors of the

Consolidated Arizona Smelting Co.,
No. 15 Broaﬁ Street,
New York, New York..

Gentlemen: -

I perewith beg to submit the following dats on
the operations of the Bluebell Mine, for the Fiscal Year,
ending December 3lst, 1915, and corresponding figures for
1913 and 1914:-- |

TONNAGES OF ORE SHIPPED - (Dry Weight)

1913 1914 1915
January 3,387 tong @ ~m==- tons 7,498 tons
February 3,214 tons 1,058 tons 6,693 tons
March 2,354 tons 3,528 tons 7,378 tons
April 5,336 tons 5,826 tons 6,325 tons
May 3,356 tons 3,963 tons 7,588 tons
June 2,439 tons 5,164 tons 7,209 tons
July 2,957 tons 5,287 tons 7,435 tons
August 3,184 tons 6,102 tons 7,031 tons
September 3,320 tons 5,266 tons 6,129 tons
October 3,748 tons 6,821 tons 6,411 tons
November 3,918 tons 7,405 tons 6,291 tons

December 1,679 tons 7,648 tons 6,183 tons

T0PALS 36,792 tons 56,068 tons 82,171 toms
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- METAL CONTENTS OF ORE SHIPPED

R i e et et b

1913 1914 1915
Gold 1,711.42 ozs. 2,064.15 ozs. 2,795.43 ozs.
Silver 48,920.8 " 71,526.48 " 91,118.8 »
Copper 2,765,166 lbs. 4,078,021 1lbe. 4,887,469 1bs
AVERAGE ASSAY OF ORE SHIPPED
1913 1914 1915
Golad 0465 ozs. .0368 ozs. .0340 ozs.
Silver 1.330 " 1.276 " 1.109 "
Copper 8.768 % 3.637 % 2.97 %
DEVELOPMENT WORK PERFORMED IN 1915
343 Raise Advanced 548 feet n v
361 Raise Advanced 188 feet v
941 Raise Advanced 113 fee S
Shaft Advanced 164 feet
345 W. X-out Advanced 94 feety
560 N. Drift Advanced 12 feet i
560 E. X-~cut Advanced 5 feet 1
1000 X-cut Adwanced 1569 feet x
1000 Station Advanced 10 feet 12
500 X-cut Advanced 23 feet X
732 Raige Advanced 25 feet R
1000 8. Drift Advanced 595 feet
568 X-cut Advanced 5 fest x
565 X-cut Advanced 32 feet %
600 N. Drift Advanced 62 feet ol
1000 . Drift Advanced 71 feet L.
569 X-cut Advanced 67 feet »
1031 Raise Advanced 62 feet .
570 X-cut Advanced 43 feet X
571 X-cut Advanced 47 feet x
532 X-cut Advanced 20 feet *
800 N. Drift Advanced 303 feet .
651 stopeu\ﬁ Advanced 35 feet it.
1011 Raise Advanced 60 feet | .
TOTAL ADVANCE 2,743 feet
Total Advance 1914 1,411 feet
Total Advance 1913 1,299 feet

The total money expended for Development work during the
year 1915 amounted to $22,591.74 (exclusive of overhead charges)

as ageinst $11,751.65 in 1914 and $9,361.01 in 1913.




COST OF MINING AND FRANSPORTATION - 1915

et o e

Total P. 2. Ore 2. Lb. Oh.
Shipped Shipped
from Mine
Development : $ 22,391.98 $ .273 ' 458 ¢
Extraction 79,484.10 +967 1.626
Water Disposal 2,834.38 . 034 .058
Hoisting 12,267.80 .149 .851
General Suppiies 6,383.34 .078 « 181
- General Surface Work - 17,685.67 .215 . 361
Pramming, Sorting & Loadg. 23,4056.11 .285 479
Gen'l Exp. & Gen'l Suprwn. 17,709.11 .215 . 862
- TOTAL 182,101.256 22216 3.726
Credit Operating Revenues 5,452.10 .066 318
TOTAL NET EXPENDITURES 176,649.15 2.150 3.614
Dacrease ore brkn. Mine ete 10,207.50 124 «209
TOTAL COST OF ORE SHIPPED 186,856.65 2.274 3.823
Freight to Humboldt 29,217.89 . 366 .598
TOTAL COST OF ORE SHIPPED
F.0.B. HUMBOLDT $216,074.54 $2.620 4.421¢

(82,171 tons) (4,867,469 1lbs)

COST OF MINING AND TRANSPORTATION 1915 BY MONTHS .

1-9-1-56

Month Total P B
January $ 18,384.07 2.452
February 16,610.32 2.482
March 18,735.47 2.539
April 16,823.24 2.660
May 18,799.41 2.477
June 17,965.73 2.491
July 18,579.11 2.499
August 20,169.92 2.869
September 17,1569.056 2.800
October 17,006.70 2.6563
Hovember 18,615.28 2.959
December 17,286.24 2.788
Total 216,074 .54 2.629

The average cost of ore shipped (F.0.B. Humboldt) during 1914 was
$2.8759 p. ton, ineluding 29.96¢Pp0r ton for Development Work; -and
&nring 1913 was $3.3403 p. ton, ineluding 25.44¢ per ton for Development
Work.

I am also enclosing & diagrem showing Tomnage Shipped, and
the cost per ton F.0.B. Humboldt.

Very truly yours,

€.C. 70 NR.G.M.C. Ludkor.




BLUE BELL MINE

1915

Tormzx;z Sbippzd (Dry Weighf)

Tons

Jan.

Fe b,

Max

Apr

May

June

July

Flu(g.

Sepl.

Qet’

Nov.

Dee,

7600
7300
7400
7300
7200
7100
7000
6800
6800
6700
B600
6300
o400
6300
8200
8100
G000

Hverag@ Cost o’i Ovre
Ton Shipped (f.0.b. Humboldt)

Jan.

Feb,

Maur:

Apr.

May

JUJ’]Q

July

Auss

Sepl:

Oelt”

Nov.

Dec,

3.00
2.89%
2.90
R85
280
.75
R.70
RGeS
260
2.55
2,90
2Aa5

240
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Humboldt, Arizona
FPebrusary 1lst, 1917.

To %he Board of Directors of the
Consolidated Arizona Smelting Co.,
No. 15 Eroa&lstrest,

Hew York, New York.
Gentlemen:~

I herewith beg to submit the following date on the
operations of the Blue Bell Mine, for the Fiseal Year ending December
Zlet, 1936, and corresponding figures for the years 1915, 1914 and
1918:-

PONNAGES OF ORE SHIPPED (Dry Weight)

1913 1914 1915 1916

Jan. 3,887 T. - 7,498 T. 5,188 T.
Feb . 3,214 T, 1,068 T, 6,698 T, 6,982 T.
Mar . 2,854 2. 3,688 T. 7,578 T. 6,864 T.
Apr . 3,886 I. 3,886 T. 6,326 T. 6,566 I.
May 3,856 T, 3,963 T. 7,588 T. 6,687 T.
Jun . 2489 T. 5,164 T. 7,809 T. 5,625 1.
Jul. 2,987 T. 5,287 I, 7,485 T. 6,195 T.
Aug . 5,184 T, 6,102 T. 7,081 T. 5,609 T.
Sep. _ 3,320 T. 5,266 T. 6,129 T, 6,695 T.
Oet . 3,748 T, 6,821 T, 6,411 T, 5,871 T.
Rov. 3,918 T. 7,405 T. 6,291 T. 5,291 T.
Dec . 1,579 T. 7,648 T. 6,183 T. 7,800 T.
Totals 36,792 T. 56,068 T. 82,171 T, 756,070 T.
Average

Per month 3,066 T. 5,096 2. 6,848 T. 6,266 T.

(11 months only)

o

CONSOLIDATED ARIZONA SMELTING CO., HUMBOLDT, ARIZONA.




1913
1914
1915
1916

1913
1914
1915

1916

METAL CONTENTS OF ORE BHIPPED.

G~g-1-d

1,711 .42
2,064.15

028 .
028 .

2,795 .48 ozs.

3,411 .57

0Z8 .

8ei-l-v-e-1

48 ,980.8 ozs.
%1 ,526 .48 ozs.
91,118.8 ozs.
90,048 .5 ozs.

AVERAGE ASBAY OF ORE SHIPPED.

G-0-1-d

L0465
0368
.0%40
0454

0%8 .

0Z3 .
0Zs .
0Zg .

DFVELOPWMENT WORK PERFORMED IN 1916.

Blue Thunder
1065 X eut
868 X cut
351 Raise
1000 N, Drift
BOO N, Drift
700 N. Dprift
1011 Raise
845 X Cut
846 X Cutb
845 N. Dyift
51 Raise
1046 Raise
900 N. Drift
1040 P11. X Cut
343 Sub Drift
1040 8ill
850 Bill
1010 A 8ill
1011 Raise
851 Raise
612 Raise
B62 Raise
750 8411
1041 Raise
281 Wingze
1046 X Cut
1045 8il1l
845 N. Drift
750 H. Drift
850 Pil. Raise
1046 Reise

Adv&need

"
"
It
"
"
w

S5-i-l1-v-e-r

1.330 ozs.
1.276 og8.
1.109 ozs.
1.200 ozZs.

45 feet

4

30
145
516
1082
£53
30
11l
21
25

1"

C-o-p-p-e-r

2,765,166 lbs.
4,078,081 1lbvs.
4,887,469 1lbs.
4,921,367 lbs.

CONSOLIDATED ARIZONA SMELTING CO. HUMBOLDT, ARIZONA.
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1046 Raise Advanced 12 feet
1040 Pil. Raise » 32 :
751 Raise b 37 )
900 N. Drift " 193
945 8ill . B3 :
g5l Raise " 128 . .
1085 X Cutb " 16 ,
950 8ill " 31 .
1060 Sill i 83 }
Total Advance ~3%i§ 4819 feet
Total Advance 191D 2143 feet —
- Total Advanee 1914 1411 feet
Total Advance 1913 1299 feet

The total money expended for Development Work during the year 1916,

smounted to $63.197.01 (exclusive of overhead charges) as against i

00ST OF MINING AND TRANSPORTATION - 1916

BY MONTHS.

Month p . N, [ 1w, =B

Total P. T, Total P. 1.
Jan . $ 18,384.07 $ 2,452 $ 17,327.27 $ 5.372
Feb. 16,610.32 2 .482 19,567 .63 21,823
May . 18,7%5 .47 2.539 24,359 .39 % 549
Apr. 16,823 .24 2 .660 22,109.15 3.375
Moy 18,799 .41 2,477 £5,%518.11 3 .482
Jun. 17,955 .73 2.491 24 ,395.90 4.417
Jul. 18,579 .11 2,499 23,901 .88 3 .868
Aug . 20,169.92 2 .869 21,400 .41 3.885
Sep . 17,159.05 2.800 22,996 .44 % .435
Dot . 17,006.70 2,663 24,089.88 4.103
Nov. 18,615.28 2.959 19,765 .00 3.7%6
Dec . 17,2%6.24 2 .788 24,482 .54 %.159
Totals  $ 216.074.54 $ 2.629.81 $ 267,713.60 $ 3.565 //)(/

The average cost ofnore shipped (F.0.B. Humboldt) during 1915 includes
$0.273 for Development Work, and costs for 1916 include a charge of
G0 84174 Tor development. The average cost of ore shipped (P.0.B.
Humboldt) during 1914 wes $2.3769 per ton, ineluding 20.96¢ per tom
for Development Work:; and during 1913 was $3.3403 per ton, including
25 .44¢ per ton for Development Work.

CONSOLIDATED ARIZONA SMELTING CO., HUMBOLDT, ARIZONA.
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1---9---1---5 1--=9---1---6
Totel Cost 2. T. Ore 2.Lb.cg. Total Cost P. I. Ore 2. Lb, eun.
Shipped shpd .from Shipped gshpd. from
Mine Mine
Development in Waste $(22,391.74 $ .2713 458 o $ 28,060.39 § .37374 57017 ¢
Development in Ore ( 35,13%6.62 46800 71386
Extraction 79,484 .10 987 1.626 80,743 .54 1.07545 1.64087
Fumping 2,834 .38 034 .058 1,880.80 02505 03822
Hoisting 12,257 .80 149 251 15,005 .58 .19986 .30491
General Supplies 6,382 .34 .078 131 11,098,79 .14783 .225B2
General Burfece Work 17,635.67 215 361 24 ,599.60 32765 -49985
—Iremming, Sortg. & Loadg. 23,405 .11 .285 479 24,936.34 .33213 50670
Gen'l Bxzpense & Gen'l Spvsn. . 17,709.11 215 362 27,944.60 -BT220 56782
o0t al 182,101 .25 2 .216 3.726 249,406.26' 5.32191 5.06782
Credit Operating Revenues 5,452 .10 066 112 4,756.56 06335 09665
Total Het Expenditures 176,649.15 2.150 3.614 244 ,645.70 3.25856 4.97117
%2§crease Stock in Mine & %r. 10,207 .50 1z4 -~ .B09 3,545,650 04722 07204
Total Cost of Ore Shipped 186 ,856.65 2.874 3.823 £41 ,104.20 3.21134 4.89913
Preight to Hamboldt 29,217.89 . 356 598 26,609.40 554428 54069
TOTAL COST OF ORE SHIPPED N s
FOB HUMBOLDT $ 216,074.54 $ 2.629 4.421 ¢ - § 267,713.60 § 3.56576 5.43%2¢

' * o * kK Kokok K
* (82,171 tons) : 7 | 7

ok (4,867,469 1bs.)
o (75,070 tons)

TR (4,921,367 1bs.)
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}ﬂ COMPARATIVE STATEMENT OF MINING COSTS
l

|

BLUE BELL AND DE S0OTO MINE3S - 1916.

Cost Per Ton Sv;jbe&

Cogt P. L. Cu. Pred.

| Blue Bell De Soto Blue Bell De Soto
I
! Exploration $ $ .26024 . 38550 ¢
i Development in Waste 51374 09639 57017 .14280
| Development in Ore 46800 14658 .T1396 21714
P Bxtraction 1,075645 1.24756 1.64067  1.84809
! Pumping .02505 00512 .03822 .00463
| Hoisting +19986 30491
i Heoist . in winze & Trmg.to
¥ Upper Terminal ' 1764 L7428
| General Supplles 14783 12373 22552 .18328
| General Surface Work 32765 .28118 .49985 . .416b3
I Sorting Ore, Operating ' .
| Ropewey & Loadg. Ore 53213 25231 50670 37376
i Gen. Exp. & Gen. Spven. 37220 476000 561782 70510
| Total 3.32191 3.00475  5.06782  4.45111
|
| Opsrating Revenues 06835 .01203 09665 01782
i Total Net Expenditures 3,25856 2.99272  4.971Y7  4.43529
} Increase in Stoek in Mine
| and in Transit 04722 14383 07204 21306
i Totsl Cost FOB Mine  3.21134 2.84889  4.89913  4.22023
§ Freight to Humboldt 35442 70912 54069 1.05046
; Cogt FOB Humboldb § 3.56676 $ 3.55801 B.45982¢ B.27069 ¢
S A b
7 \ ) { ,;'""._'A

------- \q:00000~—~~~~——f¢w”” 4

N

|

I am slsc enclosing a disgram showing Tonnage Shipped, and

the cost per ton, F. 0. B. Humboldt.

Very truly yours,

CONSOLIDATED ARIZONA SMELTING CO., HUMBOLDT, ARIZONA.

SRR




Preight to Humboldt

. SWEAL Gunt Ten 1

&=t ok
Wit et g 7 Ve

(1) (2)
102,773 tons | 3 W&
44483 ta&s.§ 1 Hee
6 ,528 ,635 1bs.
2.700.478 1bs .
~~~~~~ 0000000 -~ ===

I am also enclosing & disgram showing Tonnage Shipped, and

the Cost Per Ton, F.0.B. Humboldt .

JBT DM

Very truly yours,

$ 5.55096

$ 0.35444 §0.70899

$3.16012

CONSOLIDATED ARIZONA SMELTlaNG, CO HUMB’

VAR5 B

0.55796 ¢

5.27505 ¢

{(3)

i |
5 !
k |
I |
| i
| COMPARATIVE STATEMENT OF MINING GOSTS |
I BLUE BELL AND DE S0T0 MINES - 1917
‘:f e ; i vt o ki 08 X ; 1'9
i §098t Per Ton Shpd . ﬁeoat P. Lb.Cu.Pred. !
fg | e L _—
% tgﬁlue Ball De Seto  Blue Bell §De Soto i
lj Expl oration 1§ --  $0.0B536 - -e- 0.05826 ¢
. Development 1n Waste . 0.288561 0.04767 @ 0.37089 0.07858 i
. Development in Ore 1 0.34178 0.05091 = 0.53803 0.08386
. Extraction | 1.22684 1.16633 | 1.95129 1.92122
 Shaft Repair L 0.00m2  -.- - 0.01120 - {
. Pumping . 0.01420 0.00433 = 0.02235 0.00714 |
. Hoisting 058641 =+~ . 0.24465 P i
- Holsting in Winze and ; : i
| Trmg.to Upper Term. -t=  0.15508 = ~.- 0.25546
| General Supplies . 0.13662 0.06766 = 0.21587 0.11144
| Genersl Surface Work 0.83537 0.28168 & 0.52794 0 .38155 I
. Sert. Ore, Opertg .Ropeway i |
| and maamg Ore | 0.877%4 0.26827 = 0.43752 0.44190 f;
| Genl .Exp.& Genl .Superven. . ..Q.:..“a@??of. 0.40264  0.53350  0.66384 |
PTOTAL 1§ 5.06979 $2.42988  4.83244 ¢ 4.00258 ¢ |
; Operating Revenues 0.08477 0.04608  0.13345 0.07591
if TOTAL, NET EXPENDITURES %5 2.98502 $2.38380  4.69899 ¢  3.92667 ¢
Do) U8 1n Feamsit. ° _ 0.01150 0.05755  0.01810  0.09443
i i : !

. TOTAL COST FOB SIDING - $ 2.99652 $2.44113  4.TL709 ¢

4.02110 ¢
1.16787 ¢

5.18897 ¢

(4)

™, ARIZONA.
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Humboldt, Arizona,
February 1, 1918.

To the Board of Directors of the

Congolidated Arizona Smelting Co.,
No. 15 Broad Street,
New York City, N. Y.

Gentlemen: -

I herewith beg to submit the following data on the opera-
tions of the Blue Bell iMine for the Fiscal Year ending December 31,
1917, and corresponding figures for the years 1913, 1914, 1915 and
1916:~

DPONNAGES OF ORE SHIPPED - (Dry Veight)

e

1913 1914 1915 1916 1917

Jan. 5,387 T, ~e-- 7,498 T. 5,138 T. 7,069 T.
Feb. 3,214 7. 1,058 7. 6,693 T. 6,932 ©. 9,091 IT.
Mar. 2,354 7. 3,628 . 7,3787. 6,864 T. 8,820 T,
Apr. 3,336 7. 3,826 7. 6,385 T. 6,565 T. 6,734 IT.
ey 5,356 T. 3,953 T. 7,588 T. 6,697 T. 9,067 7.
Jun . 2,439 T, 5,164 7. 7,209 7. 5,625 T. 8,085 T.
Jul. 2,957 . 5,887 D. 7,436 T. 6,195 T. 8,592 T.
Aug . 5,184 7. 6,102 7, 7,081 ?. 5,509 T. 9,217 T,
Sep . 3,520 T. 5,266 T. 6,129 T. 6,605 T. 8,686 T.
Oct . 3,748 *. 6,821 7. 6,411 T. 5,870 T. 9,722 T,
Nov. 5,918 T. 7,406 T. 6,291 7. 5,291 7. 8,370 T.
Dec . 1,679 7. 7,648 . 6,183 T. 7,800 T. 9,520 T.

?. 56,058 T. 82,171 T. 75,070 T. 108,775 T.

bkl SR 1)1

Average "
Per month 3,066 T. 5,096 ©." 6,848 T, 6,256 1. 8,564

L]
R

* 11 months only

CONSOL IDATED ARIZONA SMFEITING CO  HIIMEROIL.DT ADRI7AOMA
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HMETAL CONTENTS OF ORE SHIPPED

Gold 51l ver Copper
1915 1,711.42 ozs. 48,920.8 ozs. 2,765,166 1bs.
1914 2,064.15 ozs. 7L,526.48 ozs. 4,078,081 1bs.
1915 2,795 .43 ozs., 91,118.8 ozs. 4,887,469 1lba.
1916 3,411 .57 ozs. 90,048.5 ozs. 4,921,367 1lbs.
1917 ' 6,062 .01 038 . 150,115.6 ozs. 6,688,630 1lhs.

AVERAGE ASSAY OF OHE SEITVED

G0LD SILVER COPPER
1913 0465 oz8. 1.330 ozs. - 5.758 %
1914 0368 oz8. 1.276 oza. 3.687 %
1915 0340 ozs.  1.109 ozs. 2.97 %
1916 .0454 ozs. 1.200 ozs. 3.278 %
1917 069 ozs. 1.461 ozs8. 3.176 %
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DEVELOPMENT WORK PERFORMED

Total Advance 1913 1,299 feet
Totul Advance 1914 1,411 feet
Total Advance 1915 2,745 feet
Total Advance 1916 4.819 fTeet
Total Advance 1917 3 ,676% feet™
* Exploration 21 feot S\,..\.%JW%.“
Dev. in Waste 1,164% feet
Dev. in Ore 2,491 feet

The total money expended for Development Work in 1913 amounted to
49,361 .01 {exclusive of Overhead Ghargas as againgt $11,761.65 in
1914 - $22,891 .74 in 1915 - $63,197.01 in 1916 and 59 339.99 in

CONSOLIDATED ARIZONA SMELTING CO., HUMBOLDT, ARIZONA.



Month

Jan.
Feb.
Hax .
Apr .
ey
Jun .
Jul .
Aug .
Sep.
Qet .
Now.
Dea .

The average cost of ore shipped (FOB Humboldt) during 1916 ineludes

e e

|

Total

17,327.87
19,567.63
24,359 .59
£2,109.15
23,818.11
24,895 .90
23,901 ,88
21 ,400 .41
22,996 .44
24,089 .88
19,765.00
24,482 .54

$ 267,71.3.60
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1

]

‘Per Ton,

$3.312 §
3.549
3-3?3 ‘
3.488
4.417
3 .858
3.885
3,435
4.103
5.736
3.139

1 9

Teoeteal

21,017 .89
25,579.22
25,598 .51
26,844 ,01
27,509 .18
29,567.60
30,431 ,72
32,475 .48
30,845 ,42
34 401 .09
30,820 .36
30,202 .97

- § 3.565 § 344,388.45

COST OF MINING AND TRANSPORTATION - BY MONTHS

1 7

|

1

|

Per Ton

$ 2.973
2,7918
2.9018
3.9121
%.0340
3.6822
3 6265
3,7388
3,5466
3.5385
3.1726

$ 8.8501

a charge of $0.84174 for development work, and costs for 1917 in-

clude & charge of $0.57739 for development work.
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COST OF MINING AND TRANSPORTATION - 1916 AND 1917

1 9 1 %

'WNOZIMY ‘LO7T08NNH 0D SNILTINS YNOZINY QILYAITOSNOD .

1 9 1 6
Total Cost 2.T. Ore ?.ILb.Cu.shpd.  Eotel Cost P.T. Ore P.Lb.Cu.3hpd .
i Shipped from Eﬁner : Shipped from HMine
Development in Waste ' $ 28,060.39 § .37374 B7017T 4§ 84,214.12 $ .23561 .37089 ¢
Development in Ore 35,136.62 46800 .TL%86 ; 35,125 .87 .34178 53803
Extraction 80,745.b4 1.075456 1.64067 - 126,086.37 1.22684 1.93129
Shaft Repair - - - 731 .60 00712 .01120
Pumping 1,880.80 02505 03822 1,458.96 .01420 L2855
Hoisting 15,005.58 .19986 30491 15,971 .98 15541 24465
General Supplies 11 .,098.79 .14783 .285b2 14,040.93 13662 21507
Generel Surface Work 24,599.60 32765 .49985 34 ,467.16 58537 .52794
Pramming , Sorting and ‘
Genl . Exp. & Gen. Supvsn.  27,944.60 37220 56782 34,830.02 33890 55350
-
Total 249,406 .26 3.52191 b.06782 515,491 .81 3.06979 4.83244
Credit Operating Revenues ~ 4.756.56 06335 09665 8,712 .41 .08477 L5345
Total Net Expenditures 244,649.'?0 3 .26856 4.97117 306,779.40 2.98502 4.69899
In)creasd Stock in Mine _

De) " gna Transit | 3,545.50  .04722 07204 ©1,182.00 .01150 01810
Total Cost of Ore Shipped 241 ,104.20 3.21134 4.89913 307,961 .40 2.99652 4.71709
Preight to Humboldt  26,609.40 354428 .54069 36 ,427.05 .55444 55796

TOTPAL COST OF ORE SHIPPED . _ . ‘
""FoB mUMBOLDT  § 267,7.5.60 § 3.56576  5.45982 ¢  § 544,388.45  § 3.35096 5.27505 ¢

(75,070 7,) (4,921,367 1bs)

{102,773 T.)

(6,528,635 1bs.)




COMPARISOL HUMBOLDE COSTS »HD ESLIMATED COSTS

YOSTS FOL YEAK | COSTS ESTLMATED IK COBTS FOn YEAR | COSTS ¥Uh LasST L SPIMaTED COSTS
MY REPORT OF LiOV., 1914 ( SEELTER QUARTEL OF
1913 1913,90 4~PPLY AFTER | COSTS FUR LAST | YEAR 1914 FOR 19156
COMPLERION OF THE 8 MOKTHS)

LBw PLANT

cost P.|Cost P | Cost per | Cost per Cost P.[Cost P ¢ost P.|Cost P. |Cost P. | Cost P.
Ton of |Lb. of _
Mat'l Cu.liec- Ton Lb. Ton Lbe Ton Lb. Ton Lb. \
Treated| overed \
i Bul.
MINING,INCL.DEVELOPIRG,

SORTING & FREIGHT $3.350 0600 2750 0500 2.376 0440 1.847 0300 2+ 350 0360
CONCEETRATION 2.090 | .04G0 ' 1.470 7W:925;77W77ﬁ;3§}§,7W.0529v 1 ;,5@@ -0200 1.250 ~«0R00 ¥
RECEIVING,CRUSHIEG,ETC, 0.685 0103 Included with Min- 0863 0100 (709 .0060 0600 «0050.

; ing &Swelt'g Costs : -
SMELTING, IliCL.ROASTILG ETC. | 4.100 0440 3. 280 0278 4,687 0456 _4.282 0357 ' %000 0300
CONVERTING r— L0137 | ~~—=- L0057 | =m==- 0061 | --==-= | 0047 | =-==- L0040

_GEE'L EXPENSE,INCL. MANAGE-

MENT & FIXED CHARGES | ——=~== JO1l38 | ~wme= $OOBT | semmss w18 | =we—= +ODT0 | mmmem .0060

TOTAL HUMBOLDT EXPELSE, , ‘
INCL. CUSTOM MAR'L, ETC. | ——=-- <2060 | -=-=~ .1143 | -—m——- YWdBTT | e 1084 | ===== -1000

Yhe comparative fipures shown in the above table are really only fair as far as the total cost per 1b. of copper prod
is concerned, since the method of cost keeping was radically changed in 1914. : J

The costs for 1915 were complicated by shipments of ore to Swanses, while 1914 costs were complicated by ship-
ments of concentrates to Hayden, and Ly the fact thut the smelter only operated during & portion of the year and the
operatiors of both mine and mill were iunteraittent and irregular during the early part of the year.
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Gold Ozs:

1.m1.42 | 48,920.8
2,064.15 o 71,626448
2,795.43 o |
3,411,567
6,068.01
8,261.06
=7 5560'5 75

Gold Ozs., ¢
+ 0465
. 0368
0340
.0454
069 -
.0689
- 0603
Wi

1913

71914

1915

1916

1917

(0 51918
57919 ¢

% Inelunding 2153 ft.
k% 5 B62%

£t. in waste
2,086 ft, ore’




4,998.70
5,252,865

S e

_8,261.05

- AVERAGE ANATYSIS (

‘Dry Tons

- 70,005
L 61v085

181,090

iy s
. TONS OF ORE_SHIFPED T0 HUMBOLDT '

21 ﬁ}l. : ‘0_58 .
48,762 | 3,828.22
78,507 | 3,582.53

-

. _AVERAGE AEALYszs ox~633-sﬂx
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< Production of DeSoto Mine,(continued)
YEAR TONS AVERAGE GOLD AVERAGE SIEVER AVIRAGE 73 COFFER
(0Z.)PER TON (0z.) PER TON .. PER TON
1921) 20,000 % 4050 1.20 "¥5.00

1930) Worked by leasers.

TOTAL ABOUT
300,000 +050 1,20 3,00

(Average value in gold & silver at 1936
prices $2.68.)
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ggzggratggn and Development:

Our expenditure on this aceeunt 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 diamond drill
holes at a cost of %2.595 per foot and 1227 feet of drifts and cross—
cuts at $17.947 per foot, No sinking was done during the year. We
considerably extended the limits of some of the known ore bodies and at
the end of the year found some ore in the Blue Thunder ¢laim, half a
mile south of the shaft. The importance of this discovery cannot yet be
determined but it may eventually prove a very valuable addition to our

reserves,

re Reserves:

At the end of the year it is estimated that there were 390,
000 tons of ore dquleped as positive, highly probable and probable,

Of this tonnage, 54,548 tons were broken in the stopess In making up
this estimate several blocks of known ore which have figured in previous
estimates were thrown out since it will probably be impossible to recover
them at any profit. Also there is a considerable tonnage of fairly low
grade material which is not considered as ore under present market
conditions although it 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 to the fact that development work did not keep pace with
produetion and not to any actual failure of the ore bodies. There is every
reason to believe that the ore will continue downward considerably deeper
than it 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 to sink the shaft to the 1350 foot level
1t seems reasonable that the ore reserves will again increase by the first
of 1921, Otherwise we must expect an additional dnereané sinee 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,
Eroduc td on:

The Blue Bell Mine produced 122,068 tons of ore. The average
grade was $2.82 in gold and silver and 2.582% copper. The grade of ore
in copper was exceptionally low and represented a lower grade than the
average of ore remeaining developed in the mine, Certain conditions
made 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 produetion for the present year will show at least equally good
values in gold and silver and approximately 4% higher value in copper.

_Earg&gg Costst

In spite of every effort to economize, a continued increase
was noted and the average cost of all Bluebell ore f.0.bs 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 and
temporary conditions., I would especially point out the large increase
in the resezves of broken ore which amounted to nearly 40,000 tons, it
being necessary to pile up this large reserve in order to properly work
outt owr big shrinkage stopes., The broken ore is only eredited on our
books at a cost of 50 cents per ton but actually costs us over $L.50 so
that our working costs for 1919 have been inereased by some $40,000,00
on this account,

As the operations of the Mine continually bring us to
deeper workings and also, generally speaking, to ore bodies which are
located further away from the shaft, our costs naturally tend to inerease
and moreover, we must take 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



prespw’s‘of materially decreasing the cost of producing ore from the
Bluebell, and we must hope for inereased profits from these operations
rather beecause of the higher grade of the ore which we expeect to produce
and the higher price which we expeet to receive for our product, = then
from any expected decrease in the costs of mining,
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SLUESELL MINE

Exploration and Development:
Buring 1918 we started e campaign of exploration by means

of a diamond drill and 3112 feet of drilling were accamplished 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 sinece it resulted in the
discovery of three new ore bodies, two of which have since been opened
up and put on the producing basis., 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 was carried on in the usual manner by drifts,
crosscuts and raises but no sinking of shafts or winzes was undertaken
du:;ng the year. The total expenditure for this work amounted to
$67,874.62 for which we advaneed 4,638% feet at an average cost of
$14,63 per foot of aavange. The entire cost of exploration end develop=
ment amounted to $77,016,973 this was charged against the mining opera=
tions for the year and amounted to $0.5875 per ton of ore shipped,

The main ob jeet of last Year's development wes 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 drill, This work was only
partly completed and results were fairly satisfactory except that some
diseppointment was experienced in the #5 ore body on the 12th level,

We also started a long drift southward from the main workings
of the Mine to prove up the ore indicated by surface work on the Blue
Thunder claimj this work did not advance as fast as expected and the
drift lacked 400 feet of attaining its objeet at the end of the year, and
shortly thereafter the drop in the price of copper made 1t necessary to
temporarily discontinue this advance,.

Development work was retarded throughout the year by the
necessity of producing the maximum tonnage from the Bluebell Mine which



frequently made it impossible to handle the waste from the development
and exploration work, We were slso handicapped by shortage of labor during
the greater part of the year and by the general inefficiency of much of
the labor which was available, The new ore developed amounted to

69,290 tons against which the actual cost of exploration and develop=
ment amounted to $l,l1l per ton. This figure may seem extremely high

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

in this conneection it must be remembered that the long south drift
which represented a large proportion of the charge made on‘this account
in 1918 haa go far been absolutely unproductive of results, although 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.
Ore Reserves:

The total reserve of ore estimated as positive, highly
probable and probable on January lst, 1919 was 470,000 tons, of which
15,593 tans was broken in the stopess The estimated reserves show a
decrease of 66,800 tons during the past year, during which period 151,000
tona of ore were produced and shipped from the mine., The fact that the G
ressrves have decreased must not be considered as indicating any really
serious condition or any material falling off in the fubure prospects
of the mine but this condition is simply brought about by the fact
that development during the past year could not proceed at a rate to
keep paee with the production. If we are able to carry on more extensive
or more fortunate development in 1919 it i1s probable that the ore re-
serves will have again inereased on the lst of January, 1920 although ab
the present time with development prgotically at a standstill the reserves
are continuing to graduvally decrease.

The average grade of all ore included in thig estimate is
fizured at $2.50 in gold and silver and 2.,80% copper.

Prgduetgggz

The Bluebell Mine made & record production of 131,090 tons
of ore containing en average of $1.26 value in gold, {1l.50 value in
silver, and 2.771% copper. By comparison with production of previous
vears, 1t will be noted that the tonnage increased B0% over 1917 output



and was more than double the output for 1914, I% will also be noted
that gold apd silver have shown a steady increase in values ginca the

end of 1913, while the copper values have been somewhat erratie, but have
generally tended to decrease sinece that year, this being due to the

faet thet as a larger percentage of the Mine production is drawn from
the lower levels we find that the average grade of ore is riched in

gold and silver but correspondingly lower in copper, - the aggregate
content of the three metals being practically the same,

At the present time the oubtput of the Bluebell Mine is
slightly less than 400 tons per day which is about the maximum that can
be efficiently handled by the present Mine equipment and during this year
it is probable that our production will fall below that of 1918 since
economic conditions do not make it advantageous to push the Mine to the
limit of its capacity.

Working Costs:

With labor receiving a higher compensation than ever before,
supplies at top-notch prices and with the workings of the mine being
carried on at greater depth the coest 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 transportation to Humboldt (and in passing it may
be remarked that the freight was increased July lst, 1918, from 35 %o
40 cents per ton)s Since the beginning of the preseat year, the scale
of wages has been somewhat reduced, and if (as expeected) a reduction is
experienced in the price of certain principal supplies such as powder,
steel, eic, there is every reason to expect that mining cests for 1919
will show a material decrease and work back sgain to the évaraga of less

than $3.50 per ton maintained during the five years preceding.
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BLUEBELL MINE
Development:

During 1917 we expended for development $59,339.,99; this was
all charged against operations and represented $0.577 per ton of ore
shipped., The development work consisted prineipally in sinking the
main shaft from the 1000 to the 1300 foot level, a total of 215 feet,
accomplished at a cost of $12,592.94, equal to $58.+43 per foots In
addition, drifts, crosscuts, raises and winzes were run 34461 feet at
a cost of $¢6.747.05. 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 to develop the ore
bodies on the 12th level, This latter work was enly started at the end
of the year. :

; The new ore developed during the year is estimated 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 portion of the ore which
we anticipate developing on the 12th 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 tqzinatian being 50 feet above the
700 foot levels This discovery is particularly interesting because it
demonstrates the existence of blind ore shoots in the Mine (i.e, 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
mineralized zone.

‘ K@ide 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.



' 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 year, At date of writing this rapopt (Feb, 20
1918) we have encountered only two of the ore bodies, the #2, which is
now proved up for a length of 75 feet, and the #5, which is proved up
for a length of 185 feet, We confidently expeet to prove up in due
course of time and within the next six months the balanece Ar the #2 and
#5 and also the #l, 3 and 4 ore bodies,

During the coming year we have laid out an extensive plan
of development intenﬂed to theroughly prove up all the known ore bodies
on the 12%th level, also to explore by means of diamond drilling, the
henging and foot wall sections of the main veins from the 700 foot level
and to explore the southern extension of the ore bearing zone for a
length of 2000 feet south of the j#l ore body and %dm particularly under
the Blue Thunder out-cropping, where shallow work has proved up the
existence of some ore,

In general it may be said that development work during 1917
was 10 a very large extent preparatory to the 1918 development, therefore,
the actual inerease in ore reserves is small compared to what we may expect
to show if 1918 work resulis successfully.

Production:

The output of the Bluebell lMiine was increased 37% during the
past year and 102,775 tons of ore were shipped %o Humboldt. The average
grade of ore produced was $2.40 in gold and silver and 3.176% coppers
The copper content was a 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 eappears 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.

Since the beginning of 1918 we have been producing at the
rate of nearly 400 tons of ore per day and the outlook is that this year's
production will show a very considerable increase over the produection of

1917,
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Working Cost :

The cost of Bluebell ore f.,o.,b. 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 lasm
then 1916, The cost of mining proper (excluding development & freight)
was $2.42 pr 7 cents more than 1916, The conditions under which we
have been operating for the last three years have all tended to steadily
inﬁrease working costs, but we hope to approximately maintain the
present mining costs, compensating by & larger production the faect
that our ore will come from deeper lsvels‘ The charge for development
work will probably be higher in 1918, but this should be justified by
the tonnage of new ore developeﬂ'

Ore Reserves:

The estimate of ore reserves presents peculiar difficulties
gince we are Just beginning %o open up the downward extensions of the
ore bodies on the 1200 foot level and although each dally advance in=-
ereases the reserve tomnage this work has not yet progressed surtiaiantly
far o justify more than a partial estimate of the 1200' level ore bodies

The total estimate of positive. highly probable and probable
ore as of January lst, 1918 is 536,800 tons of which 26,967 tons was bro=
ken in the stopes. This estimate shows an incerease of 57,300 tons over
the estimate of 479,500 made at the end of 1916, and as we spipped during
the year 102,775 tons of ore, it results that a total of 106,073 tons of
new ore were developed. In addition to this estimate I think it fair to
say that there is a large quantity of prospective ore representing the
downward extensions of the #3 and 4 and the north end of #5 and "556%
ore bodies which in all probability will be proved up by the 12th level
during the next 6 mos. No definite figures can be placed on this tonnage.

It is particulerly important to note that the #5 or principal
ore body, including the ‘"45" and "55" shows centinuous improvement as
depth is gained, This shoot represents 543 tons of ore per vertical foot
between the 600 and 700' levels; 747 tons per vertical 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 #2.00 per ton in gold and silver values and 35.10% copper,
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BLUEBELL MDVE
Development:

During 1916 we accanplished 4819 feet of development work
at a cost of $63,197.,00, representing an average cost of $13,.,1D per
foot of advance, or $0.84 per ton of ore produced during the year,

The main features of this work were the lateral extension northward of
the 400, 700, and 1000 foot levels for the purpose of proving up the

#0 and #6 ore bodiess The general results of this work were suceessful
end we developed 319,570 tons of new ore, the cost of development work
amounting to $0.20 per ton of such new ore developed, As the pr oduction
from the mine during 1916 was 75,070 tons, it should be noted that
during the year we have developed more than four tons of new ore for
each ton of ore which has been mined,

During the current year (1917) it is ow intention te
continue actively the development work and more particularly to sink
the main shaft from the 1000 foot to the 1200 foot level and to extend
the 1200 foot level under all the ore bodies known to exist at the
present time, In addition to this development at a greater depth we
shall make special efforts to fully develop the #6 ore body on the 700
and perhaps on other levels and it is also probable that we shall
explore the country lying to the south of the main Bluebell workings
and in the direction of the new discoveries on the Blue Thunder clainm,
at which point good indications of ore are found 1600 feet south of the
workings from our main Bluebell shaft.

Production:

The output of the Bluebell mine was 75,070 tons of ore
containing on the average $1l.70 per ton in gold and silver values and
3.278% coppers This is a distinet improvement over the grade of the ore
produced in 1915, That production was not as large as in 1915 was due



to the inereased output from the DeSoto Mine, which produced approx=-
imately one-third of the domestic ore treated at Humboldt during the year
and the produetion of both mines was limited by the capaeity of the
Concentrator and Smelter at Humboldt. It should also be stated that the
Blue Bell ropeway, three miles in length, was in wery bad shape during
the early part of the year and it has been practically rebuilt and
completely equipped with new cables, this work necessarily interfering,
to some extent, with the tonnage handled.

The rope-way, now entirely renovated, is in excellent con-
dition and capable of handling upwards of 500 tonsvor ore per day. The
capacity of the Concentrator and Smelter has been inereased (and will
be still further inereased during 1917) so that it is reasonably
certain that the production of the Bluebell will show an inecrease fram
this time forward.

Working Costs:

‘The cost of the Bluebell ore f.oe.b. Humboldt, including
development, mining, hoisting, rope-way transportation, sorting, freight
(35¢ per ton)j general mining expense, taxes, etc. was {3,565 per ton,
Tables included in this report show that the cost of produecing ore at
Bluebell has been steadily inereasing during 1915 and 1916, but suech
increase has been, to a large extent, caused by the greater amount of
devala@mant’work carried on during these two years and particularly
during 1916, and the large increase in ore reserves which has accom~
panied this expenditure has, I believe, been excellent justification for
same, Other factors entering into the increased 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 that 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 then 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



of mining at the Bluebell cannot be greatly reduced in the future,
except as the falling price of copper may reduce the cost of labor and
as the cost of supplies may fall due to other conditionsj and, also, as
it may be advisable to reduce the amount of development work which is
carried on in conneetion with the actual 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 end tramway equipment.

Ore Reserves:

The reserves of positive and probable ore are estimated as
of Jenuary 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 to
the ore reserves at Bluebell 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
an execessive tonnage blocked out in advance means the investment of a
large sum of money on which intgrest is lost until such time as the ore
is actually mined and, moreover, ore that is opened up by drifts, raises
etc, tends to oxidize superficially end %o became less suitable for
concentration, It is, therefore, a question that must be decided in
each individual case as to how far it is justifiable to develop ore
reserves in advance and many large companies only carry a reserve of
from two to five years ahead of their ﬁroduotian, feeling confident,
nevertheless, that additional development work will serve to maintain
these reserves at appraxima&ely the same level for a long period of years
to come, On the other hand, th@ companies operating the porphyry coppers
and other deposits of similar nature have frequently dovelbpad from
twenty to fifty years' ore supply, but this development is done by
drilling and at infinitely less expense than is necessary in the case
of a deposit like our own.

After careful consideration it would seem 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



‘4“
definite assurance and it is towmrds this point that I have been aiming
during the past two years.

It may be said that the condition of the Bluebell Mine

has continued to steadily improve and that progress has bcan.mgda
from every standpeiht except in the reduction of working costs, The
five main ore shoots of the mine are now developed to a depth of
1000 feet and although there havd been some local impoverishments these
ore bodies generally appear to have held their own and there is every
indication that they will continue to do so for a considerably greater
depth. Should development prove as good on the 1200 foot level as
on the 1000 rcot level we shall add approximately 200,000 tons to our
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 to lie south of the main workings and in the Blue Thunder c¢laim,

| We still possess a considerahle amount of unexplored terri=
tory in the Bluebell group of claims, much of which is of a promising
nature, and which little by little we hope to explore and develop.



CONSOLIDATED ARIZONA SMELTING CO., 1
ANNUAL REPORT

£15) levelopmeny
During 1915 we accomplished 2,743 feet of development work
at & cost of §$22,391.74, This included the sinking of the sheft 150
feet and the opening of the 1000 foot levelj the drifts on the 40 ft.
and 700 £t+ levels were also extended northward and important discover=
les of ore were made by these extensions. The development work rep-
resented a cost of $0.273 per ton of ore shipped and the new ore deve-
eloped mamounted to 165,000 tons.
Eroduction:
| 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 copperes The
comparatively low grade of ore produced was mainly due to laek of
sufficient development during previous years and during the last three
months of 1915, the production averaged well above 3 per cent., copper
as 1t may be expected to do during all of 1916,

, The 1915 output should be compared with 56,000 tons produced
in 1914, and 57,000 tons in 1913, Ve expect to produce over 100,000
tons during 1916,

The cost of Bluebell ore f40.bs Humboldt ineluding develop=
ment, mining, hoisting, ropeway transpertation, sorting, freight and
general mining expense was {2,629 per ton in 1915, against {2.,38 per ten
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 price, These factors have all tended
to inerease mining costs and the outlook is that ere will be produced
during 1916 at approximately the seme average figure as during the
past years




Ore Reserves!

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 coppers Of this reserve 11,000 tons was broken
in the stopes ready to hoiste This reserve compares with previous
estimated reserves of 152,000 January 1, 1915, and 154,000 tons January
1, 1914, If developments are aumomi during the present year we '
should have a reserve of 400,000 tons by Jamuary 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 has been bottamed, There are particularly strong reasons
to expeet material additions to our reserves in the Noe, 5 and Noe 6
ore shoots which we have only Jjust begun to develop in depths The
equipment of the mine, in the main, is in good condition and the
excellent new hoist recently installed will enmsble us to work down
to a depth of 2000 feet,



Genersal Results of Operations: :
During 1914 the Bluebell Mine produced 56,058 tons contain=

ing 2,064,15 ozs, of Gold, 71,526.48 ozs. of silver and 4,078,021 1lbs,

of copper. The average grade of the ore produced was: Gold .0368 ozs,
Silver 1,276 ozs, and Copper 3,63%. In 1913 the total production was
36,792 lbs. with average grade as follows: Gold 0465 0zse.s Silver 1.330
0ZsSey; and Copper 3,758%.

The lower grade of production during 1914 may be attributed
in part %o the inereased tonnage, but more particularly to the larger
proportion of milling ore which was extracted in 1914, The smelting ore
at Bluebell constituted nearly one half the production in 1913 and
practically all of this was taken from the Noe. 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 condueted with fair regularity throughout the entire year while as
stated above the operations at the Bluebell for the first six months of
1914 were irregular and comparatively smell, During the last six months
the Bluebell produced 38,529 tons, or nearly 2000 tons more than the
entire production 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.

re Reserve

On Januvary lst, 1914 no estimate was made of the ore reserves
in the Bluebell but for comparison with the estimate accampanying this
report I take the estimgxe which I made on November lst, 1813 from whiech
there appeared to be 34,000 tons of "Positive" ore, 71,600 tons of
"Highly Probable" ore, and 39,000 tons of "Probable ore, a totel of
lﬁ&.GOQ tons, estimated to average 345% copper and {1450 in gold and
silver, equivalent to 80 lbs. of copper per ton of ores The 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.



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 a@ded new ore reserves and the estimate which accampanies this
report, which is base@ on fairly camplete information, shaws 74,500 tons
of “posit;vo" ore, 26,500 tons "highly probable™, snd 50,900 tons
"probable, a total reserve of 151,900 tons, estimated %o contain on the
average 76 equivalent pounds of copper per ton. For purposes of general
comparison it can therefore be said that the development work during the
last 14 months proved up Just about as much ore as was exiracted, so that
in effeet the ore reserves held their own although this statement is not
strietly adeurate owing to the different conditions under which the two
estimates were made, It will be understood that development work does not
always serve to increase the ore reserves estimated in a mine., The ore,
as noted, is divided into three classes, and after it is first indicated
additional development is necessary to put the "probable” ore into the
"highly probable" class, and again more development work is necessary
to bring the "highly probable® into the "positive class", In these
respects we have gained congiderably as will be noted by comparing the
figures given above and especially the relative tonnages of "positive"
ore figured in the two estimatess On the other hand, it should be

considered that we are now operating the mine on a basis of more than

double the average production made in 1913, and therefore the reservess
which at the end of that year represented approximately four years ore
supply may now be considered as representing, at best, only two years ore
supply and it must further be taken into consideration that at least 40%
of the ore estimated will not be available for extraction for several
months yet to ecome zo that in more senses than one we are operating the
mine fram "hand %o mouth", and it is most essential that the amount of
ore reserves, and particularly the emount of available ore reserfaa. should
be very considerably increased.
Development Works:

The development work in 1914 was canposed of 63 feet of cross=-
euts, 555 feet of raises and 793 feet of drifts, meking a total of 1411
feet advance against 1299 feet advence in 1913, The direct expenditure



for development amounted to $11,751.65, practically $1,000 per month,
and representing an average of $8,33 per foot of advance, The expanditurﬁ
for development work was govédrned largely by outside conditions and much ;
of the development which had been planned had %o be postponed with the
outbreak of the European War and was not resumed again until nearly the
close of the year, It is 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 beginning of the present year very far behindhand
with this work. '
The very foundation of every mining and metallurgical enter-
prise lies in the ore reserves and if these are allowed to fall below a
certain figure a very dangerous condition immediately arises with future
operations ell hinging upon the uncertain results of additional discovery
of ore hodies and under these conditions no great security can be felt
either by the management or by those finaneially 1nterast?gn the company.
Now theat we have largely increased the scale of our mining operatians
our ore reserves must frankly be considered as pitifully and dangerously
small and it is very vital that every effort should be made to inerease
these ore reserves at the carliest possible meoment. It is with this
objeet in view that I have urged so strongly the sinking of the Bluebell
shaft (work on whieh has fortunately been begun in February of 1915) and
also for thig purpose that I am pa:t;eularly desirous of reopening the
De Soto Mine, where approximetely 30,000 tons of ore can be estimated.
From this time forward then it is absolutely essential to
the success snd security of our operations that a larger monthly ex=-
penditure should be made for mining development, and during the present
year I hope to expend approximately $2000 per month on this account and I
trust that the results of this work may be satisfaetory and that at the
end of 1915 after a yearly production of 70.000 to 80,000 tons of ore
we shall be able to estimate at least 200,000 tons of reserves in the mine.
There is at the present time every indication that our Blue=
bell ore bodies will persist in depth but even assuming that Noe 1, NOs 3

and No. 4 ore bodies continued downwards as at present the amount of ore



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
production 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 our development have
been good and satisfactory, with one exeception, in that we have failed to
prove up so far any commercial ore in the No. 6 Ore Body on the 5th level.
Although this particular work has so far been rather discouraging, I do
not consider that it should be discontinued and am entirely confident
that we shall eventually find the ore at this point. Many of our ore
bodies have been faulted and thrown both laterally and vertically for
some distance and we have only recently, after several months of work,
succeeded in locating the Noes 4 Ore Body above the fault in the 340
stopes Undoubtedly the No. 6 Ore Chute has been displaced and we shall
simply have to keep on looking for it until the location of the 5th
level is definitely determined. '

The main accauplishments of our development work during last
year were as follows: :

(1) The Noes 1 Ore Body was proved to be valuable above tm.
old stopes and on either end of the Glory Hole south of the shaft. A
considerable amount of good ore was mined from both ends of the Glory
Hole and run down into the 410 Stope.

(2) We proved good ore in the No, 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 broken, We have
also proved ore in the No. 3 Ore Chute on the Srd end 4th levels and we
are now stoping above these levels with good results.

(3) We developed some commercial ore in No. 4 Chute between
the 8th and 9th levels and are now raising up to connect these two levels
prior to starting a stopes This ore is only fair and unforiunately
indications are that No. 4 Ore body will not extend very far below the
9th level.



(4) wWe proved ore to exist in No, 5 ore chute on the
3rd level and proceedéd - to conneet up the S5th and 3rd levels by means
of a raise and we are now preparing to stope the o, 5 Ore Body upwards
from both the 5th and 3rd levels.

(5) 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 execellent new ore at this point although unfortunately it is
all oxidized and suitable only for converter flux, We also connected
up the 8th and 9th levels in Nos 1 Ore Body and in Noe 3 Ore Body and we

connected the 7th and 8th levels in Ne, 3 and Nos, 4 ore bodies,

A considerable amount of work, not strictly development,
was also undertaken in the old stopes and workings and a great deal of
valuable ore was discovered at these points, either covered with waste
or left on the hanging or foot walls of the stope, The faet that this
ore was left by former managements was undoubtedly due to the faet that
it coulq not be suitably handled by the plant which was then operated at
Humbodt, as most of it is too siliceous for direet smelting.

To sum up then the results of our development, we have held
our own in point of tonnage during the past year but having doubled the
rate of production we have reduced our ore supply to 50% of what it
formerly was in point of time and in future our development work 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
increase these ore reserves until they amount % at least a three years
ore supply on the aetual basis of operations and that we should from
this time forward endeavor to maintain the reserves at approximately
the amount of a three years supply. As stated above if we do not
gucceed in developing altogether new bodies we will have ® sink approx-
imetely 200 feet per year in order to keep up with our extraction and
1%t 1s of course to be expected that Nos. 1 and Nos 3 Ore Chutes will grow
poorer and disappear altogether at same point in depth although I am
clad to say that there is no reason to believe that either of these ore

bodies will not go down seversl hundred feet deeper than proved up %o
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im the present time., We must also meke every effort to follow down the
Noe 5 Ore Body which so far is only developed to the 5th level and whieh
unfortunately appears to be deecreasing in value as it goes downward,

and we must make speclial effort to locate and develop the No. 6 Ore
Body about which very little can be said except that it hqs an excep~
tionally strong and promising surface outerops 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.

thod of St 123
Until the end of 1913 the stoping at the Bluebell had

always been done by the shrinkage system but near the end of that year
several stopes were started by cut-and-fill, The cut-and=-fill method
‘al though possessing some advantages has not proved economical and has
now been abandoned exeept in the case of one or two stopes where the
walls of the ore body are particularly bad and we have reverted to the
shrinkage method wherever possible, The ore from the shrinkage stopes
is not as clean or free from waste as that which igs taken by the cut=
and-fill method, but the additional expense inveolved in sorting this
shrinkage ore is more then compensated by the decreased expenditure in
underground mining, it being particularly difficult to secure waste for
filling the stopes. In both cases the ore is broken down with hammer
drills and we now use piston dril;s only for drifts and cross-cuts and
Jack hammers are used for sinking, all of our work being done therefore

by one-manm drills,

Working Costs:

In 1913 the sorted ore F.,0.B. 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 end as has been
stated above, the last six months during which time the mine was opera=
ting regularly formed the only fair basis of comparison, Excluding the
development work in each cage the cost figured at §2.72 for 1913 and
$1450 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,



and in part %o new methods of stoping and tramming, but mnra?ﬁ?rtieuxar-
1y, I think, %0 a better organization end better diseipline 6f‘ths work=
ing foree, To same extent the last cost figure has bdeen influenced by
the valuation which we put on the increase or decrease 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 that we have decreased
our actual mining costs to 50% of the mining cost in 1913,

As %o 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 it is to
be expected that the cost of development in 1915 will average ¢ per
ton of ore shipped. Aside from this a larger proportion of our ore will
have to come from the deeper workings and from the stopes which lie at
some considerable distance from the shaft and these causes will tend to
inerease the cost of aperationa. To offset this we hope to get away
almost entirely fram the cut=and~fill method of stoping and we also
expect to open up our new stopes in a better manner than was done in
the past and to malntain and if possible improve the efficiency of the
working foree, I believe therefore that the cost of our ore at the
siding should only 1ner§ase in proportion to the added amount of
development work which we shall do and I would estimate that for 1915
our average cost of ore should be $2,00 per ton at the Siding, including
the devslopmunt'wark; which would make the cost of the ore at Humboldt

approximately $2.35 per ton,

Exploration Work:

During the past year we have not been able to devote as much
time and attention as could be desired to a study of the geological
conditions at the Bluebell and to the possibilities of discovering and
developing entirely new ore bodiess I hope, however, %o devote consider-

able atudy to this question during 1915,

oS
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éﬂ{ Mine would seem to indicate that there are two parallel ore zones, in

An exeamination of the surface indications at the Bluebell

< which ore chutes of commercial ore mey be expected to occur. These two

' zones lie approximately 125 feet apart in an east and west direction
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'and appear to continue nearly parallel and I believe that by cross-
cutting from the ore chutes which we have at present developed there
may be a good possibility of discovering the zx=: parallel ore chutes in
the other zone, For instance, we have now clearly proved that the '
outeropping of the No. 4 Ore Body lies in the bed of the oreek, and
directly west of this outeropping, 140 feet, we have another strong
surface outerop which should represent an unknown ore body lying that
distance to the west of the Nos 4+ In the near future 1t is my inten=-
tion %o 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 No., 5 ore body, and t® this also we hope % cross=-
l\fﬁé in the near future.

As to the possibilities of discovering ore outside the

limits of the present mine workings very little can yet be said, If
we should have good success in developing the Noe ¢ Ore Chute 1% wapld
seenm advisable to do some prospecting and exploration fuither nort ,
although work done several years ago in that direction did not meet
with suecesss About half a mile south of the Bluebell shaft we have
the outeroppings end surface work on the Blue Thunder Claim and during
the past year we scraped up a few tons of surface ore from this propertyg:
The work which was done here in Tormer times and the little assessment :
work which we did during the last yeer have not proved up anything of
commercial importance but nevertheless the Blue Thunder presents rather
an interesting geological problem, eand I am inclined %e think that here
also some exploration wiil be well justified and that there are good

possibilitlies of discovering commercial ore in this section of our

property.
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September 26th, 1914

During the first eight months of this year we shipped from
the Bluebell 28,918 tons of ore, containing 1158,34 ozse of gold,
37,902,18 oms of silver and 2,192,539 lbse of coppers This mmaata
an average content per ton of 404 ozs gold, 14351 ozse 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, Since the
1st of April, at which date the last estimate of ore reserves was made,
we have shipped 24,332 tons of ore of approximately the seme 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 the copper content is precisely the same as the average in
the year 1913, '

Sinee reopening the mine in February end up to the lst of
August a steady program of development was pursued and an effart was
made %o increase our ore reserves as much as possible, We were not able
to devote as much tine 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 owr extraction of ores, The prineipal work along
this line has been as followst
)e 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 and passed as direct smelting ore,
while the greater part is suitable for millings We have already mined
the ore reserve left on the south side of the Glory Hole and we ere 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 FPositive
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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 same and hoisting
it is comparatively cheap.

Aside from this point there has been no attempt to develop
an additional ore reserve in Noe. 1 Ore Chute, In several of the old stopes
there remein large pillars of ore and also a good deal of broken ore
nixed with waste, and/:: gradually work down from above we expeet to rob
the pillars and sills and %o sort out the broken ore from the waste, in
80 far as 1t is economical to do sos It would appear from the map that
there 1s really a large block of ore left at the south end of the 611,
This is at present inaccessible but in due course we expect to extract
whatever reserve mey 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
is low grade and wnder present conditions cen hardly be mined at a profits
4side from the 480 stope (which is now waorked out) there does not appear
%o be any continuous body of cre aversging better than $8.400 to $9.00
per tone 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 coumercial reserves although it will be understood that this ore is
not really available at the present time, There seems to be good reason
%o belleve that oceasional pockets or chimneys of fairly high grade ore
oceur through this chute and by cereful and accurate sampling and selec~
tive stoping, ve shall undoubtedly be able to eventually extract practically
the entire tonnage estimated.

Hoe 3 Ore Chute: The most important of our recent develop=
ments have been in comneetion 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 tons
Wie are now beginning to stope at this peint and al though we do not know
how far upwards the ore will extend it seems falr %o assume that it should
extend at least up to the oxidized zone, which is probably 100 feet above
the back of the level,




Below the 2nd level the developments have ne where been as
good and while it is quite certain that we shall pget some good ore between
the 4th and 2nd levels the smount and value of this is rather problematical
The grade of ore continues to decrease Hown to the Bth level and then
inereased again until we find most excellent ore along the 8th level, end
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 excellen® reserve will be developed in this cube,

: Nos 4 Ore Chute: No developments of importance were made
heres, 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
$o the oxidized zone although I believe that 1% will pay to return to
this point later when we have more btime to spare for exploration. We are
mining good ore in both the 740 and 840 stopes and 1t seems quite certain
that some ore must exist between the 8th and 9%h levels and on the 9th the
indications are that the ore has been carried over inte the hanging wall,
and this is a matter which we mean to investigate more thwroughly in the
course of the next few monthse '

Noe 5 Ore Chute: ve are without much definite information
concerning the value of this reserve sinee we have only cut it on the
6th level and our 3rd lewel still lacks about 100 feet of reaching the
point where it should intewseet with Noes 5 Ore Chute, I had intended to
push this work more speedily but a variety of causes have made it difficult
%o go shead here and therefore no additional infarmation has been gained
since last April.

Nos 6 Ore Chute ] I am particularly disappointed
not to have any definite information to give you in regard to this ore
bodys I continue to have the highest opimnion of the probabilities of
developing a large reserve of ore at this point and have been most asnxious
to push the development work but as will be noted this ore chute is a long
way from all the other workings of the mine and progress is slow and
expensives It has not yet been pessible to push this work as I could have
wished or %o actually strike in %o the position where we believe the ore
body must lie on the 5%h level and which apparently is located some
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80 or 90 feet to the east of the present heading in the drift. We are
nah resuming developments at this point which were interrupted in"Juldy
and 1 ma.:. hope to0 have some definite statements to make in regard to
the Dlue Bell Ore Body in the course of the next two or threi nonthsae

In general it is my intention to prove up the Noe & and Hos
8 ore bodies as quickly as possible and alse to endeaver to locate Nos 4
on the 9th level but it should be noted that aside fram these points the
mine is now pretty well developed down to the 9th and that we cannot
hope to prove up any cXtensive additional ore reserves in Hoe 1y 2, 8
or 4 ore bodies which up to the present time have been the maingtay of
the propertys There is an opportunity for considerable exploratian 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 reason to believe that

they actually do existe

By examining carefully the estimate of ore reserves includgd
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 tons during the same period of time so that our reserves at date
are spproximately 6000 tons less than they were on April lsts This state-
ment is not strietly accurate becsuse in revising the estimates in the
light of the latest sampling of the mine it became mm;iry %o
nmaterially change some of the figures given in previous estimates but
nevertheless 1t can be taken as a statement of faet 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 deerease unless we immediately
begin to deepen the mine, snd start about the opening up of the 1000 ft,
levels Ve may of course find some large reserves 'bath in Noe 5 and par=
ticularly in Noe 6 Ore Chutes but these are at best uncertaln 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,

' CONCERNING 1,000 F0OT L

It is my desire to deepen the shaft by approximately 150

feet, put in the usual station, sump, ore pocket end extend 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 Nos 5
Ore Chutes extending downwards below 150 feet below their present known
limitss It 1s also possible but not probable that we shall find commer
¢lal ore in Nos 2 and Hoe 4 Ore Chutes and as yet I have not sufficient
knowledge concerning Nos 5 and Noe 6 o do any figuring for or against
their continuance to this depths DBut assuming that No. 1 and Nos 5
continue doutw with approximetely the same quantity and quallty as
proved on the 850 level we should develop by the 10th level an addi~
tional reserve of approximately 50,000 tons of ore which on the present
basls of production would keep us rumning for samething like 8 months,




SLUS BELL MINE
April 27, 1914
By Ge Mo Colvocoresses

During the year 1913 the Blusbell Mine produced 36792
tons of ore, containing 1711.48 ozs gold, 48920,8 ozs. silver and
2»765,166 1bss coppers The average content of this ore per ton was
+04065 ozs of gold, 1,35 ozse of silver and 3,76% copper, which on the
prices of metals prevailing throughout the year meant a gross value et
#153.23 per ton, the aggregate gross value of the production being y
$486,838449,

November 19th, 1913, I made a report of the Bluebell Mine
%o the Board of Directors, estimating the ore reserves as they existed
in the mine on November lste Since that date the mine has produced
10,082,553 tons of orej 489.51 omse gold, 13,296.530 ozs of silver, and
766,123 pounds of copper., The average cantent of this ore per ton has
been 0486 ozs. gold, 1l.32 oz, silver, and 3.8% copper., The market vel=
ues of copper and silver have been lower sinee 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 1t was actually a trifle richer than the average of all ore
produced in 19135,

The Bluebell Mine was closed down almost entirely during
the latter part of December, 1913, and operations were recommenced on a
small scale in February, 1914, inecreased to over 100 tons per day in
liareh, and at date of writing ore is being broken, hoisted and shipped
at approximately 180 tons per day.
| The ngurea 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 outputs
To the best of my knowledge no attempt was made in 1915 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 owr
production, It is true that there are certain portions of the mine
from which a similar grede of ore can be obtained only by selective
stoping, or by sorting out a eonsiderable amount of waste, but allowance
for this has been made in caleulations 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 guoted above go %o
show that both in tonnaze and quality of ore the estimate of reserves
made by me to Mr. Kittle in February, 1913, and again in the estimate
which I mede for the Directors in November, 1913, were conservative and
have so far been justified by thb results of operations; and I further
belleve that the estimate made in this present report after more care-
ful investisation 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 presents, ’

In caleulating the tonnage I have personally, in so far
as possible, measured the width of the ore independent from the widths
posted on the plan, In some cases, where the ore appeared To be of
uniform grade I haveestimated the full width as of the grade represented
by the assay. Elsewhere this grade has been reduced by means of hand
-amples 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 forwarded 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 345%
copper and thet the gold and silver had an average value of $1.50 per
ton, I heve now been able to improve on this method somewhat and have
estimated eaeh block of ground as ore of a different value based on
the aveileble 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 esiimates




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 present estimate you will note that the

aggregate tonnage estimated in the mine has been considerably inereased,
and now amounts to 190,720 tons, as against 154,600 tons estimated
November lst, 1913, The inerease 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 of 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 to exploration proper, nor have we discovered any
new bodies of ore, or any substantial inereases in lengths of ore
chutes, but we have proved for instence that the width of the ore
body at 930 1s ten feet instead of five, as previously estimated,
and in manycether places we have been able to develop additional
widths In nearly every place where we have carried on developments
along these lines, the results have been successful and encouragings
The one exception is the Nos, 5 (Blue=buck Ore Body) where it now
appears that our ore is lower grade than expected and the tonnage
of pay ore is doubtful, However, I cennot 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 ascurate date upon whieh to base our
estinates.,

: At the present time we are sterting again to explore
the Noes 6 (Bluebell Ore Chute) and we have every expectation of find~
ing a valuable ore reserve at this point, the results of whiech will
be recorded in due course,.




as at April lst, 19141~

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

Highly
Ore Body Seetion Broken Positive Probable Probable
: Above 300' Level 1000 $13 o e 3000 @ WG e} m
Nos 1 300' = 4007 2000 @ $12 2600 @ $l: :
im.ue Coat) 400' = 500°¢ 1000 @ 4000 @ 4200 @ §128 = -
South End) 500! = 600¢ 1000 @ ¢12 3000 @ 3500 @ $12 :
800Y = 7001 2000 @ §. 1000 @ :
700" - B850° 1000 @ . 10000 @.
Below 850' - v :
Nos 2 300' - 3001
iBlm Coat) 300' = 400" —
North of 400' - 500° 1950 @ $11
Dyke Most-= 500t = 600 -
1y) 80QY = 70017
700" ~ 850"
: Above 600? 100 @ ¢12
Noe 3 600Y = 700" -
(410 BSouth) 700' = 850° o
Below 850¢
: Above 280 " 2500 @ $14 \ v sl oo
Nos. 4 250% = 4007 1350 @ — 2000 @
(410 North) 400' = 600? - 8000 @ 5000 @ e e
600t = 700! 8500 @ ,
700t - 850 - mr——— 6000 @ $10
Noe 5 Above 400t 320 @ §9 emesm———— 2000 @ §9 g
(Blue Buek) Below 400t : oo MOG e $9
No, 6
(Bluebell) -
In Bins & O 2000 §12 - aummmn  memememeeee
TOTAL wes= 12420 @ 45500 @ 80800 @ 52000 @
$12435 $12,60 $11.43 £$10496

In Bins (
'l (Blue Coat, South, 6000 20000 28300 18000 72300
2 (Blue Coat, North, 1950 —— 29500 10500 41950
3 (410 south 100 12000 8000 8500 28600
4 (410 North 3850 13500 13000 ———— 30350
5 (Blue Buek s




The method of operating the mine 13. %o my mind, greatly
inproved, and the results are also shown by the cost during the last
twe months, In places we have substituted for shrinkage stoping the
method of "mt and £111, which has many a&vuitngas where the ore bodies
are wide and the walls bad.

In February, with only BS59 tons shipped, the cost was
naturelly high, ~ $BeB34 inclusive of freightes In March, with 3528
tons shipped, the cost had fallen to {2,056 per ton, mluahc of
freight, Indications are thet April will show an even better result,
After this months we firmly expect to hendle 6000 tons or better per
month, and to keep the entire cost well mm $2+00 per tons In this
connection it m 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 §2462 per tm agains 3918 Mu shipp.d;

In generaly I believe tha:t I can say that the condition of
the Bluebell is healthy and encouraging. We are mining a good grade
of ore at present and we are developing more ore of equally goed |
grades Ve feel confident of more then two years' reserve on the |
basis of 6000 tons per month and ineluding the "Probable Ore" and with
the additional reserves which we shall almost eertainly develop within
the next few months I think there is very little doubt that the line
will continue to furnish for several years to come, Ouwr working
costs bave already decreased considerably and there is every reason
to expect that this decrease will be maintained and bettered as
our work progresses; and that the ore will 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 Conecentrator and
Zmelter has been and will be the subjeet of separate reports,



EXTRACTS FROM REPORT BY
G My COLVOCORESSES
November 19, 1913

- e e

Recent Developments

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 33% copper. The ore-shoot on the
850! level did net at first appear to be quite as long as on the
700! level and in the above calculation has been estimated at
215! length against 282' on the 700' level, IHowever, it would appear
to 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 end it may be possible by careful sampling and selection to I
stope as far north as the dyke, The evidence is entirely favorable
to continuation of the ore body downwards and I consider it reason~-
ably certain that you will s?ill find a good 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 and shows better on the 850!
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 is so poor that I doubt if it will be workable, Some additional
exploration should be done before i1t 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' level, 3

No further work has been done on the Blue Buck Ore Body
which so far has been eutvundergrouna only on the 400" level, It is
now proposed to extend the 250' level to interseet this ore body and

considering the surface indications and the general character of the



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 secondary enrichment and into the oxides.
The‘Blue Bell Ore Body has not yet been definitely proved
%o exist on the 4007 levgl (which at this point is about 500 %,
below surface), However, in the breast of the drift and the cross-
cuts, the stringers of ore are now beginning to show carbonates,; oxides
and also a little sulphide, These indications make it seem altogether
probable that the drift is approaching the end of the ore-shoot} just
how large the ore-shoot may be at this point, is impossible % say, and
this can only be determined after the drift 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 it 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 good ore bedy will be opened up
at this point,

ORE RESERVES
The ore reserves of the Blue Bell Mine I estimate as

follows as at November lst, 1913: =

ORE BODY SECTION BROKEN POSITIVE EIGHLY PROBABLE
PROBABLE
Blue Coat: 200 & 250 3700
405 2000 2600
400 - 500 3600
501 4000 4200
602 1700
605 3000 3500
703 3100
851 400 8000 30000 :
Below 850 10000
410 south: 501 up %000
601 1000 4000 1000
701 1000 4000
801 1000 4000

Below 850 3000
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(Cont'd)
Highly
Ore Body Section Broken Positive Probable Probable
410 North: 250 3600
410 3500 2400
400 - 602 700 4600 12000 '
600 ~ 700 6000
Blue Buckt
surface &
410 only
proved as yet 20000
Blue Bell:
Surface only
TOTAL 14000 30000 71600 39000
SUMMARY:
Blue Coat 22200 47600 10000
410 South 7000 12000 3000
410 North 14800 12000 6000
Blue Buck 20000

Total all Classes: 154600 tons @ 3.5% copper and $1l.50 per ton in
gold and silver.,

- In connection with the above w’aimafes it should be noted
that 14,000 tons of Fositive ore is broken in the stopes, while the
balance, 30,000 tons is proved by the levels sbove and below, and by
raises eutting the ore vertically. It 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 continuity of the ore-shoots as
proved to date, this clasgs of ore may be considered as being almost
positive. ‘

The Probable ore represents the continuation of the proved
ore bodies below and above the last point where they are positively
indicated.

The Blue Coat and 410 South are estimated to continue as at
present for approximately 50 feet greater depth. The 410 North is
estimated to continue (though considerably diminished in grade) between
the 600' and 700' levels, The Blue Buck is estimated to contain a

considerasble quantity of ore, considering the surfkee 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 that 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
to give an exact figure owing to the incomplete sampling of a large
portion of the ore-body and more particularly to the careless manner
in which the record of past sampling has been kept. The estimate is
based on a study of all the samples recorded and also on the grade of
shipment made to date from which it would appear probable that the
broken ore will average close to0 4% copper after sorting and that the
grade of all the reserves estimated above will average betier than
B45% copper, and $1.50 in gold and silver to the ®n; these figures
having been given as an average for the above estimate, In addition
to these estimated 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 payable under present working conditions, but it is
believed that at same time in the future, inereased efficiency of
mine operations and reduced milling and smelting costs will make it
possible to mine and treat a great part of this ore with profit.

8ince I estimated the reserves in February this year, very
encouraging developments have been made by means of crosscuts into
the foot and hanging walls, more 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 points,

Wor Costs
The following is a table showing what the mining costs have
been from January to August of the present year, and showing also what
I estimate the working costs should be after the mine is operating

regularly on the basis of 200 tons or more per day extraction. These



latter costs should be attained by lay of next year. The estimate
given here 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 effeet. Meantime, every effort should be made to
reduce the present workingm 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

WO o B0 e - s

Extraction 2.04 1,63
Development _ «25
Boistingent «24 «15
Punplrigs | 12 05
Trapiing & Sorting on

surface 28 16
‘operating Hheksmith Shep .02 02
Taxes & Insurance o1l 09
Proportion Humboldt Expense «12 «07
sﬁparintendonaa at Mine «10 : «05
Mine Office 01 .01
Stable 02 | 01

General Expense & Sampling «25 1B

TOTAL 3 051 3165



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

GENERAL CONCLUSIONS

I consider that recent developments at your Blue Bell
Mine have been distinetly encouraging and that there is good reason
to feel hopeful as to-the results of additional development now in
progress, You have developed in the Blue Bell property, positive
and probable ore reserves to the amount of 124,500 tons, averaging
$1.,50 in gold and 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, your developments will
in the next few months increase your ore reserves by approximately
75 ,000. tons, assuring your 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 Mine and probably at the
De Soto, and I believe that there is every prospect of proving up
additional ore reserves sufficient to asswe your operations for a
period of several years to come,

GEQLOGY & ORE OCCURRENCES

In the immediate vicinity of the mine, the country is
sericite schist, known as Yavapal schist and formed during the
Algonkian peried. These schist are cut by dykes of eruptive rock
and by travertines of limestones. In the schists, there are found
zones of silicification and 1% is in these zones that the ore bodies
oceur, The ore deposits are of the replacement type and are found
as lenses, varying considerably in size and_apvarently having a much
greater length vertically than horizontally, with a width of three
to fifteen feet. These lenses are frequently near the edges of the
silicified zones,

Oon the surface the outerops are quite prominent; the schists
being stained with copper earﬁnnates and chalcocite is occasionally
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noted, Below the outcrops there extends a zone of oxidation down

toward local water level and below the oxidation there is a compara=
tively unimportant band of secondary enrichment denoted by bornite

and chalcocite and succeeded in depth by the primary sulphides, mostly
chalcopyrite, which constitute the main ore body., Associated with the
chalcopyrite there is a quantity of iron pyrites varying from equality
to double the amount of chaleopyrites There is also considerable quartz;
all of these minerals having replaced the sericate and chlorite schist,

SLUE DELL MINE
Description
The silicified zone extends for a lenfgth of 2500 feet and

for a width of 600 feets The strike i1s North 20 degrees East and the
dip approximately 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", "41l0 West or South", "41l0 East or Northw,
"Blue Buek West", "Blue Buck East", "Blue Bell",

Of these ore shoots the "4l0 Bast and West™ have no well
defined outerops, while "Blue Buck East" is so far unproved underground
and "Blue Bell" though possessing an execellent outcrop and proved to a
depth of 180 feet, has not yet been developed into the zone of primary
sulphides. These lenses of ore occur in two parallel bands striking
north and south and separated fram each other by about 40 feet of the
schist roek; the western band is elose to the oage of the silicified
gsechists Through the entire zone of silicification, there is a certain
amount of mineralization and both copper and iron pyrites are found, but
not in suffieient quantity to be of canmercial value outside of the ore
bodies mentioned above,

Blue Bell Group has been worked, but not continuously, for
the past 12 years and a large tonnage of ore has been produced; the
average grade of all shipments made sinee 1907 appears to have been 3.5%
copper with gold and silver to the value of {1.50 per ton. Aside from
surface indications, the mine has been'dsvoxoyoa in one place to a
depth of 850 feet by shafts and drifts, while diamond drill holes have
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gained an additional depth of from 50 to 100 feet., The development
work to date is best shown by the tracing accaupanging this report,

and as will be noted, the property is only partially developed. The
"Blue Coat" ore shoot is proved to a depth of 700 feet. The "410 South"
to a depth of 850 feet and by drill holes %o a depth of 950 feet. The
"410 North" to a depth of 700 feet and the "Blue Buck" %o a depth of

400 feet.

From a brief study of the general geology of this district
and sueh information as I was able to gather regarding the behavier
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
to 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 1t may
be that this particular ore deposit will not extend below 850 or 900
feet, but I do not consider the evidence conelusive on this point and
it may go down much deeper, The "41l0" ore bodies were apparently blind
on the surface and so far as developed, they show an improvement with
depth and, considering the mine as a whele, each succeeding level has
proved up an equal or greater quantity of ore than found on the levels
;biej It should be takenbin’ca 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 to three thousand feet

higher then at present and therefore that this ore was once at a very

considerable depth. The upper portions of these lenses have been carried

away by the erosion and it may be that other lenses have been altogether
destroyed by this same influenee, but conversely, new lenses of ore may
well be discovered at any depth in the silicified portion of the schist,
and it ig my opinion that as long as this silicification continues

K downward, you will continue to find ore bedies gimilar to those in
\\ which you are now working., The largest ore bodies of similer type in

- o
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this distriet, are found at the United Verde Mine, which is at present
developed to a depth of 1500' end in which I am reliably informed that
the ore in the 1000 and 1200' levels slso in the 1§00' level is of
exeellent quality and quantity and better then anything found below
the original zone of secondary enrichment.

ORE RESER
From present development I am able to estimate the ore

reserve of the Blue Bell Mine as follows:

Positive Highly Probable Probable
"Blue Coat" 39,000 tons at 12,000 tons @ 2.80% 9,000 tons @
3.50% Cu (14,000 Cu 3450% Cu
tons broken in
stopes) ‘
7410 South" 7,000 tons @ 3.50% 6,000 tons @
cu 3450% copper
®410 North" 21,500 tons @ 10,000 tons @
4% copper 4% copper
"Blue Buck" 20,000 tons @
3420% copper.,

Total 39,000 tons @ 3,50% 40,500 tons @ 3.50% 45,000 tons @
Se

Grend Total alLl classes = = -

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 yes
traversed by raise or winze, The ore classed as "Probable", represents
the continuance of the ore shoots for a distance of approximately 100
feet abbve and below the last pecints 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 3,50% copper, in addition the average velue in gold and silver is
$1.50 per ton, representing an average of ggépouneos in gold and l.2
ounces in silver (value $2.60 in 1941)

In addition to the reserves estimated above, there is a

large emount of ground containing from one to o percent of coppers



Under present conditions, this cannot be mined and treated at a profit,
hence it is not considered as ore, It is possible that at same later
date, decreased working costs combined with improved metallurgical
practice mey permit you to inerease your ftonnage by mining certain quan=
tities of this low grade stuffj but for the present at least, 1% is most
essential that the grade of production should be madntained at 3.50%
copper, and in order to dotthis only the ore bodies estimated can be
profitably mined, and furtherjcare should be teken to maintain the
grade of production 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,
FUTURE POSSIBILITIES & DEVELOPMENT

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 geined in depth.






GEORGE M. CO].VOCORESSESII
MINING ENGINEER

43 EXCHANGE PLACE
(roomM 1407)
NEW YORK CITY

%ﬂl/ | ‘Hew York, ¥ev, 19, 1913,

#r, Viotor 1. Cumnock, »resident,
vonsvlidated Arimona Umelting Company,
15 Broad Gtreet,

Hgw ’r’ﬂi’k, . ¥,

Denr Bir:

in aceordance with your instructions, I proceeded to
Husboldt, Arizona, on Uctober 8th znd between the date of my are
rival and Fovember 8th, i made a thorough and gareful examination of
the mines, plant and equipment of the Consolidated Arizons Gwelting
Company, ound herewith beg o submit report on same

dince the concentrating mill was started in February of

/ this year the results of operations have boon nteadily unprofiteble

/ snd the main objeot of my examination wue to go carefully iato all

the conditions st Nuwboldt snd Blue Bell and in consultation with

/‘ your Oeneral Superintendent, tv devise if possible & pian whereby

| with the smallest additional ocapital expenditure, your property could

%  be so equipped and opersted se to yeild sn operating profit instead

". of & loss, ky exsminotion hae resulted in the following conclusions,
('l) Your mine hes developed well and you now have &

reserve of positive and probable ore amounting 1o 154600 tonm average
ing 3.5 copper and {1.50 in gold ind silver, and there i»s every
probability that sdditional development will matsrially sdd to these
reserves, .

{(2) Your present method of tresting the ore by concens
tration, roasting the ooncmtﬁul. and reverberatory smelting is
gorreot; but the scale on which these operations were carried on hes
been too smsll to yield s financisl profit. the emall output is due
to the unsatisfactory condition of the concentrating and smelting
equipnment, both of whioh ere faulty in seversl vital respects and
which have limited your preduction to 9C tons of bLlister copper per
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month on which basis an operating loss has necessyrily been mede,

{8) & totel expenditure of §485,000,00 (§7,000,00 of
whioh has slready been mede) will ensble you to eguip your plant
for the efficient treatment of GBUU tons of ore and 1500 tons of
tailings per month., This new equipment should be completed by Hay
iet, 1914, JVrom thet dete you should produce & minimum of 175 tons
of blister copper per month, worth , st 15 cts. a 1b,, 82,500,00.
The total Humboldt and Jew York expenses on this busis of operse
tione should not be more than $42,50G,00 per month lesving you & net
profit of §10,000.00, This profit with copper a% 156 ots. is equel
to nearly 3 ots, per 1lb, of copper produced, or §1,25 per tom of ore
and teilings treated.

{4) Yhe treutment of De Hoto ore now in stock snd of
the Yennell ore belonging to Huller bDohall & Company would ensble
you to make a good opersting profii beginning with the month of
Decenmboer and owing to the improved equipment of the plant, from now
on & steady inorease in production of coppor and resultant profits
should be mede, owlnunating in May, 1914, when you begin to operate
on the basis mentioned abovc;

&11 of the - essential cost estimates in the repori,sre
made after full consulistion with your General Superintendent, Mr,
Yalker and with his confirmation, The conts are estimated after s
careful comparison with the working costs of several properties sime
ilerly situated und with similsr eguipmsent and full consideration of
all the loocal conditions governing ot hlue Rell and Humboldt., 1t is
aasumed thet constant antisntion will be given by the Hansgement to
the efficient operation of all the mechinery in the plont and thut a
foir return will be exuncted from all the laborers smployed.

fhe main recommendatione which I would make are as fol-
lows:
{1} 7That the recently ordered laxrdinge ¥ill, Flotation
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Flant, and Torxr Thickener, should be installed in your mill with
all possible haste and put inte operstion ae quickly s possible,

{2) ‘hat the reclaiming insisllation should be set up
on the tailings dusp and put into operation as soon as the plant
will handie tailings in addition to the ore,

(3) ‘hat a 22' 6" Vedge Noaster should be ordered und
ereoted at the point decided on by ¥r, Welker in the vicinity of
the reversbrasory furnace end thut this Yedge rosster should be

utilized to desulphurize the concentrates from the mill.

(4) That & new reverberatory, approximately 6O' x @
should be ereated West of your Sterling bollers and that this revere
beratory should be used to smelt the calecines from the mew rossting
furnece and t» nmake approximately a 40F matte which will afterwards be
blown to blister copper in the present converter plant.

{8) That during the next few months you should trest
the #ennell ore (provided permission to do 80 can be obtained] also
the 6200 tons of De Soto ore now lovated st the plant snd also the
1000 tone of Hlue Bell ore in stock at Humboldt, and that while ope
erating on these ores your labor snd working expense at the Blue
Bell should be reduged t¢ as low u figure as posaible.

(6}) T™hat g2 soon as the new equipment is sll erected
and operating smoothly, you should arrange to mine and treat 6500
tons of orc mé 1500 tons of tailinge monthly, resulting in the
pmdwuon[uﬂndc of 175 tons of blister SOPPET.

{7) That specisl attention be given to the economiond
and qfﬂohht operation of ail portions of your plant, more particu=
larly of the ming and the gonger 1) end thet s continuous
endeavor be made to immedistely reduce tﬁo working ocoats far below

the present figures and to attain and surpass the figures estimated
in this report.
nespestiully submitted,
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level and there is evidence that good ore still exists in the hanginge
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A full desoription of this mine was contained in my

report of February 15th, 1913 to ¥r, Kittle, copies of which were
ploced at the dispossl of the Directors and since that time the dee
taile of development and progress of work have been fully reported

at intervals by Ur. ¥alker, and especially in his letter of Ueptems

ber 1lith,
In the present report it is merely wmy intention %o
summarisze the most importent matters in connection with the mine,

The principul d«vnop_mat dQuring the pset ten months
has been the opening up of the i&m COAT ORE BODY on the BBOY level
rendering ss positive end probeble ore on additional reserve of
38000 tons uveraging well over 344 copper, The ore-shoot on the
850" level did mot ut firet appear to be quzu‘u leng u on the
700" level end in the above caloulation has beon estimated at 206
length against 2682' on the 700" level. However, it would appear to
me that f.m limite of payeore are not as yet defined on the lower

wall snd it may be possible by careful sampling and selestion te stope
as far Horth ns the dyke. The evidence is entirely mwrgua to
continuation of the ore-body downwards and I consider it reasonsably
esrtain that you will atzu. ﬁmi'a good oreebody on the 1000' level
when this i® opened up, and very likely on still lower levels.,

the 410 SUUTH ORE BODY has sp fer inoreased in quantity

and quality with each successive level snd shows better on the 850"
level than snywhere sbove this point. There is every probability thet |}
thie ore-shoot will mlso persist 3o o considersble depth and should

\ ¢ertainly be encountered on the 1000 level.
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