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ARONA RANCH & METALS co

18 W. MAIN STREET
SCOTTSOALE. ARIZONA

George M. Colvocoresses

Mining and Metallurgical Engineer
1102 Luhrs Tower

Phoenix, Arizona

January 18, 1943

Swansea Development Company
Bouse, Arizona

Report on Swansea Mine

Gentlemen:

In compliance with the request of your officials I have re-
visited the Swansea Mine in order to go over the property with
Mr. Lane and to refresh my memory concerning former operations and
familiarize myself with recent work and present conditions. I heg
to submit the following report which is partly based upon informatien
recently obtained but mostly on my personal knowledge of the mine wid
its operations from December, 1913, when I first visited the property,

until the 8wansea Lease, Incorporated, whose operations I directed,
discontinued its activities in 192u.

EROPERTY AND LOCATION
. The present holdings of the Clara-Swansea Company on which you
now hold the lease éompriseasixty—one (61) unpatented lode mining claims
(about 1220 acres) situated at 8wansea which lies twenty (20) miles
north of the small town of Bouse, Yuma County, Arizona. A very good
road 28 miles in length connects the mine with Bouse, which is on the
Parker Branch of the Santa Fe Railway.

The elevation is about 1400 feet and the country is rocky and
rugged with extremely scant desert vegetation and no large timber.
The climate is very hot in summer and very dry at all times of the year,
the mean annual rainfall being about 7". Water for both domestic and
industrial purposes is obtained from a pumping plant located on the
Bill Williams River some four miles distant from the mine with which it
is connected by a 6" pipe line in good condition. The company ewns both
pumping plant and pipe line, as well as all necessary water rights seo
that an adequate supply of excellent water is at all times assured.

All supplies must be brought to the mine from Bouse to which point
the outgoing ore or concentrates must also be trucked, the current rate
being $1.25 per ton;‘.

The living accommodations are exceptienally goed for a mining camp
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and with minor repairs could accommodate some two hundred (200) men.
There are also a well constructed office and laboratory (assay Office)
with complete equipment. Reference to the power plant and mining and

milling machinery will be made elsewhere in this report.

GEOLOG D ORE_OCCU

Country rock is coarse-grained, light-colored granitic gneiss of
igneous origin with considerable chlorite and epidote. More compact
phases of the rock resemble quartzite or quartz porphyry with nearly
flat schistosity striking to northeasf and dipping 10 to 20 degrees to
northwest. In certain sections, particularly west of the outcrops, tﬁe
gnelss is capped by dark brown limestone, also seme light colored sili-
ceous rock which appears to be a quartzite and of sedimentary origin.
West of fhe mine and south of the office there is chloritic-amphibolite
schist conformable to the limestone and farther west and north the forma-
tion is cut by diorite which probably.occurs as intrusive dikes and along
the contact of which quartz Yeins have been formed.

Above the granitic gneisé and diorite,--which are pre-Cambrian age--
is found a series of shaley limestone upon which rests a flow of andesite
with fragments of other rocks and volcanic ash and tuff, all of which
are of comparatively recent origin, probably of tertiary age.

The ore deposits are replacements in the limestoﬁa containing much
hematite,--partly crystallized as specularite,--also chalcopyrite.

Here the limestone overlies the gneiss (footwall of ore body) and is
often intimately associated with the amphibolite schist. Large bodies
of hematite usually form the hanging wall of the copper ore with schist
and/or lime lying directly above them. The strike of the ore bearing
zone is north 55 degrees east and the dip is to the northwest, about

45 degrees. Two mgjor north-south faults have been noted and several
minor ones, and the ore deposit lies in one or more faulted blocks of
country rock thus being essentially irregular replacements of limestone
by epeculafite and chalcopyrite.

The ore body pitches in the. zone to the northeast and the lateral
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width of pay ore is from 10 to 40' varying in accordance with the amount
of replacement in the country fock. Lenses or shoots of ore have so
far been developed at intervals throughout a length of over 2,000',

the longest single shoot having a length of over 506' on the 600' level
of the mine. ‘

The origin of the primary ore, consisting of pyrite and chalcopyrite,
has not been fully established. By some geologists it has been attributed
to solutions resulting from the grédual alteration of the iron and copper
minerals which normally occur in the diabase dikes and associated basic
igneous rocks, and after thése minerals had been deposited as replace-
ments in the limestone at high temperature and pressure & subsequent
alteration liberated sulphuric acid which converted the iron sulphide to
oxide, or--when the action affected the limestone,--to soluble sulphate,
crystals of which are found scattered throughout the deposit. This
condition is similar to that which may be observed at the Planet Mine
and elsewhere in the district where in all gimilar cases the ore is
closely associated with the amphibolitic and chloritic rocks in which a
certain percentage of copper normally occurs, but since the copper at
Swansea 1is all in the form of sulphide, it must be assumed that oxida-
tion did not affect the copper to a similar extent, or more probably,

that the copper represented a different and later deposition than the iron.

HISTORY AND ORE PRODUCTION

According to available information, ores in this district were dis-
covered probably during the 1870's and a little desultory development
was done by‘J W. Johnson and others prior to 1908, when several holdings
companies were combined by the Clara Consolidated Gold and Copper Mining
Company, including the Signal Clara Gold and Copper, Crown Princess
and Crown Queen Mining Company thus bringing under one ownership the
Signal, Morro and Clara Groups aggregating about 200 unpatented mining
claims. Stock and bonds of this Com pany were largely sold in France,
Belgium and Holland.

Active mining and development was then stafted on a substantial

scale and a railroad was constructed 22 miles from Bwansea to the Santa
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Fe Railway at Bouse. Water was p{ped four miles from a newly constructed
pumping plant on the Bill Williams River and a 600 tons smelter (second
hand) was purchased and erected with blast furnace and converting plant.

In 1910 there were six shafts all on or near the Coppef Prince
Claim and extensive development was in progress but regular production
does not appear to have begun until after March of 1911.

The management as this time was both extravagant and inefficient
and the price of copper was low. The Clafa Company failed in May, 1912,
and to avoid bankruptcy its assets and stock were then acquired by the
Swanse& Consolidated Company which continued active operations but an
operating loss was consistently sustalined and the Swansea Company was
put in bankruptcy in November, 1913, with C. ﬁ. Souden as Trustee.

The smelter was never operated subsequent to that date, prior to which
about 40,000 tons of ore had been mined, mostly under the direction of
Ernest C. Lane as mine foreman and mine superintendent. Souden leased
the mine to Judge ihomas in 1914 and shipments to Humboldt and other
smelters were begun around the first of 1915 and were continuous from
that time forward for severalayears. The above mentioned lease to
Thomas expired in October, 1916, prior to which date Judge Thomas had
died and C. M.'Souden operated the property as Trustee and E. C. Lane
as manager. These operafions were very profitable and served to
greatly reduce the indebtedness of the bankrupt company.

From the shipments made from 1914 to 1916 the Humboldt Smelter
alone received over 80,000 tons of ore containing about five million
(5,000,000) pounds of copper.

On May 12, 1917, the property was again leased, this time for a
period of ten (10) years to the SwansealLease Incorporated, which organi-
zation was financed and controlked by Charl;s M. Clark, who advanced
about$ 120,000 to pay off the remaining debts of the Swansea Conéolidated
Company in order to permit it to be released from bankruptcy. Clark
continued to actively operate the mine and put down a new vertical shaft
(known as #7) and also, after thoroughly testing the ore, he erected a
300 ton flotation mill and began concentrating the ore in 1918, during

which year the Humboldt Smelter received 5,441 tons of ore and 110 tons
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of concentrates containing altogether 155,566 pounds of copper.  Ship
mente of ore were also made to the United Verde Smelter at Clavikdale,
Sanco Smelter, and other plants.

During the early part of 1920 the low price of copper resulted in
samewhat reduced activity and in July of that year Clark sold the
Swansea Lease to the Consolid;ted Arizona Smelting Company of which I
was then Manager and which owned and operated the Humboldt Smelter which
received during the latter part of 1920, 3,050 tons of ore and 2,756 tons
of concentrates containing altogether 1,697,004 pounds of copper.

During all of 1921 and the first few months of 1922 the copper
amelters of Arizona were closed and no shipments were made From Swansea
but development work was cont inued in the mine and the mill was revamped.

Active mining was resumed before the middle of 1922 by which time
the Southwest Metals Company, of which T was also mﬂnagér, had succeeded
the Consolidatéd Arizona Smelting Company and from that time forward
a lavrge percentage of the ore was sent to the mill which regularly
treated 7,000-8,000 tons of orve per month making a recovery of 96 to 98%
copper. This procedure continued until the middle of 1923 when the
Southwoest Metals Company, having failed in its ellorts to secure a
renewal ol Lhe lease (Lor which it offered to pay a bonus of $100,000)
discontinuced all exploration and development work and after cleaning
oul Lhe best of the ore in the main shool between the 500" and 700
levels relinquished the lTeasce and tuwrned the mine back to the owners
in the early part ol 1920, At that time, the higher grade ore which was
then available for mining had been exhausted and with copper selling at
about 12¢ it would not have paid to mine and mill the lower grade material
which only averaged frem 3.00 to 3.5% coppev. Of this Jast mentioned ore
about 90,000 tons was known to exist in the upper workings of the mine
and a somewha! smaller tonnage ol similar material had also been left
between the Uth and 7th levels.

The S“u\nf$‘u Consol idated Company was reoganized in 19206 as the
Clara=Swanscet Company and work wis resumed alb that time under the direc-
tion of M. Lane who miade some shipments and tater fook a new lLease in
which the Amevican Smelting and Refining Compant beeame intevested.

This compony propplly nede o iavoe iovestment Foooavaw mill, pewer



pooant .ocamp b Poas od equiipment . all ot which were utilized fcer a short
time in 1930 until the depression and exceedingly low price of copper forced
a shut down which continued until 1937 when mining and milling were resumed
bhut soon discontinued when the price ol copper uguiﬁ decelined.  The ALS. & R.
then decided to relinguish their interest in the existing lease which was
subsequently renewed on a more favorabhle basis in favor of your company
which under the ﬁanagemenr of Mr. Lane has recently resumed developments

and shipments of high grade are mined on a small scale from the upper

levels.

A complete record of production is not in my possession but the

following ia belioved to he approximately correct:
(Clara and Swansea (Company 1911-1H 110,000
Thomas l.ease and Condon operation
1915-17 100,000
Swansea lease, Incorporated (Clark)
1917-20 100,000

Swansea [,ease, Incorporated
(Consolidated Arizona & Southwest)

. 1920-24 200,000
(lara-=Swansea Company 1917-20 ~ 10,000
American Smelting & Refining Co.

1930 20,000
American Smelting & Refining Co.
1937 20,000

TOTAL (about) 490,000

The average grade ol Lhis ove, excluding some low grade material
from the old dumps, was close Lo U% copper. The heart of the main ore
body between the 500" and 650" levels, as mined by the Swansea Lease
Tncorporated averaged a 1ittle over 3% and ore shipped to Humboldt
from 1915 to 1920 aVeraged about 3.5%,--a somewhat better grade may
have gone to other smelters. The ore mined and milled by the A. S. & R.
is reported to have averaged just about 3.5%. The gold and silver

contents in all of the Swansea ore is negligible.

ESTIMATED ORE RESIRVES

At the time when my company took over the Swansea Lease (1920)
there were many blocks of ore left in the upper portion of the mine,
some of which were no longer accessible but most of which had been
seen hy me or my engineers on the occasion of numerous visits which
we made to the property subsequent to 1913. .In 1925 the ore in the
open workings above the 400' level was measured and sampled by my

engineers and the eslimate was 80,000 tons averaging a little below
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5.0% copper. Some of this ore was prohahly.mlned fn 1930 and 1937
by the A. 8. & R. The estimate did not include the remaining portions
of several ore bodies which branched off into the hanging wall but to
which the easements had caved in the heavy ground that lay along the
footwall of the ore zone. With all this section of the mine, Mr. Lane
who actually did the previous mining, is most familiar and his
estimates and statements, which in my opinion are most reliable,
indicate that much of this ore could probably be recovered with profit.
When mining the main ore body from the u00' to the 700" levels
the management of the Swansea Lease left a large quantity of lower
grade material in place and also a substantial quantity of ore was
lost since most of it was mined by the top-slicing method of mining
which we found to be somewhat cheaper than the square-set-system that
had formerly been employed. No accurat estimate of the tonnage or
grade of this material was attempted but 1t was believed that we left
behind some 60,000-70,000 tons that would average better than 3%
copper. In view of the subsequent caving and present resultant con-
ditions of these workings, I do not think that any future attempt to
recovér this ore from between the 500' and 700' levels would bhe
justified,--unless an exceptionally high price for ooppér should exist.
This main ore body pinched out above the 7th level where the
hanging wall of iron and lime closed in on the footwall gneiss and I
believe that this shoot was bottomed but on the 600" level there was
a stringer or narrow vein of high grade ore with quartz which was
followed for some distance to the northeast and swinging to the north
and we felt that this might well lead to another shoot lying further
along the contact or in the hanging wall of the ore-zone. Further
exploration in this direction was discontinued when we were unable to

make a satisfactory arrangement for a renewal of the lease.

METALLURGY

The great excess of iron in the Swansea ore rates it most un-
suitable for direct smelting unless it can be mixed with a similar
tonnage of highly siliceous ore to form a self-fluxing mixture. This

fact was responsible for the failure of smelting operations at Swansea,
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but at Humboldt excellent smelting costs and results were obtained by
mixing in the furnace charge a suitable proportion of siliceous Blue
Bell ore.

However, the Swénsea ore is ideal for flotation concentration and
our recovery of copper was consistently in excess of 98%, while the
concentrates were élmost pure chalcopyrite and carried 26 to 28% copper.
The milling cost averaged slightly over $1.00 per ton.

Even better results should be obtainable today with modern

flotation practice and reagents.

EXISTING AND REQUIRED EQUIPMENT

Tn 1929 the A. S. & R. reconditioned the mining and power plant
and rebuilt much of the camp. They added new machinery as required
and constructed and equipped an entirely new mill, designed for the
treatment of 250 tons of ore per day and they replaced thé office
and assay office, both of which had been destroyed by fire, with
exceptionally good structures.

However, the old-steam power plant, consisting of four 250 h.p.

bhoilers ’
stirling-type builders can never be made satisfactory or economical and
the turbo-generator and condenser are in bad shape. Therefore, in any
future program, I strongly recommend that either electric power should
be obtained from the Colorado River Power Line which passes about nine
miles from the mine, or preferably.(in my opinion) the installation of
diesel engines and generators. The operation of the mine and river
pump will require clost to 500 electric h.p. and another 300 h.p.
would be required for the mill, and to accomplish either of the sug-
gested .installations a substantial initial investment approaching
$40,000 will have to be made.

To properly recondition the mill, it will be necessary to replacé
all of the belts (whjich have been sold) and some of the motors, and I
believe it will be important to replace the present flotation cells
with those of a different type employing mechanical agitation which is
more suitable for the heavy gangue of the Swansea ore.

The mine hoist should be altered to operate by electricity and a

new electric driven compressor with capacity of 500-600 cu. ft. should
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he installed. As to underground work; in order to make accessible the
remaining ore above the 500' level it will be advisable to repair,
unwater and clean out the #7 shaft to the 500' level and perhaps right
down to the bottom below the 700' level. The cost of this work is
hard to estimate but from my knowledge of the condition of this shaft
in 1934 and statements made to me by Mr. Lane,.plus my experience in
other localities where conditions were somewhat similar, I should ex-
pect that this would involve an outlay of from $12,000 to $15,000.

A station pump of about 300 gallons capacity should be installed at
the sump.

From this shaft some new crosscuts and drifts would have to be
driven to the known ore bodies especially to those which were left
on the 400' level southeast of the shaft and some of the old openings
would have to be cleaned out. In my opinion, about $20,000 will have
to be spent for these purposes. A working capital of $30,000 should
also be provided.

While time did not peérmit me to investigate in detail the avail-
ability and cost of the required new equipment and all expenditures for
work in the mine must in any case be estimated on the, basis of many
uncertain features, I submit the following recapitulation of these
costs after full consultation with Mr. Lane and careful consideration

and I believe the figures to be liberal:

(see next page)




Recapitulation of Expenditurenyto be made at Swansea Mine to permit
further development and operation of known or partially developed ore
bodies above the 500' level at the rate of 200-250 tons of ore per day:
Power Plant - Involving installation of either a

branch line from Government high tension
power line with substation and transformers

or
Diesel Engines and generators for 500 electric
horse-power (second hand) $ 40,000

Altering Hoist and purchase and installation of
new compressor and motors for both 7,000

Repairs to river pump, power and pipe line
to camp buildings. Also miscellaneous

equipment . . 7,000
Mill
New crusher and flotation cells, motors, belts,
reagent feeders, thickener tanks, ore
feeders, etc., with installation of above 25,000.
Mine
Repairs to #7 shaft and mine pump 20,000
About 1200 feet of drifts and crosscuts on 400’
and 500' levels @ $15.00 per foot 18,000
Raises, winzes, and general repairs , 3,000
$120,000
Working capital 30,000
TOTAL $150,000
EXPLORATION

For the future exploration of the mine and the search for new
ore bodies in the hanging wall, and also in depth below the 700" level,
one might either lay out a comprehensive program of churn drilling
with say 40 holes to be drilled to a depth of 1000', located at the
corners of 100' coordinates; or a new shaft could be sunk at a point
which Mr. Lane and I agree should be almost directly above the end
of our 700' drift. From this shaft cross-cuts and drifts could be
run out to explore the locations at which it seemed most likely that
ore shoots would be found.

Since the drilling, if successful, would in any event call for
the new shaft and drifts to the ore shoots, it would probably be more

economical to sink the shaft as soon as the drills had proved up pay
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e in sublicient quantity to justify such a procedure but since. al
the present time, there is no positive assurance that such ovve bodies
actually exist and no definite clue to their location, I believe that
it would be more prudent to start the exploration campaign by doing

a certain amount of drilling which could always be suspended at any
Ltime that either thpvposjtivg or negative results appeared to be
conclusive.

The cost of drilling, if carried out by itself; would probably
be in the order of $3.00 per fool but if this work should be done in
conjunction with regular mining operations the figure might be re-
duced to pnrhﬁps 52.:50;

There is, | believe, every reasonable ground For expecting that
new ore bodies will be Tound in the unexplored sections of the property
and also that some of these will have a substantiafly higher value than
the average of the ore which is known or believed to remain above the
500" level and thus serve to permit a veduction in the cost of pro-
duc ing copper and to increase the profits beyond present justifiable
expectarioné. The completion of such a program will necessarily
involve a further outlay of from $100,000 to $150,000 and the future
course of’ the copper market will very obviously influence the return

that will accrue from such an investment.

GENERAL CONSLDERATIONS AND FUTURE OUTLOOK

The present condition ol the Swansea Mine is largely a reflection
of ils past history in which two Factors.ave outstanding.--namely
the frequent changes in the operating management and the tremendous
variations in the market price of copper during the past 30 years. The
second condilion has nffewted all copper mines bdr more particularly
those which, liike Swansea. must be classed as comparatively high cost
producers.

The olnnacter and size ! the Swansea ore-shoots, their lenticular
shape, dip and vake in the ore zone, long underground haulage and the
very hoavy chavactor o) the are and porticos F The hanging wall have

all combined to make niving costs relabively high. while expensive



transportation, water-supply and operating the steam power plant have 1
disproportionately added to the total cost of producing copper.
Treatment of the ore in a local concentrator since 1920 effected a
substantial economy as compared to direct shipment to a smelter,--the
installation of diesel or hydro-electric power should serve to reduce
the power cost from 3¢ to 1¢ per hour.

As far as 1 have been able to judge from tﬁe records of our own
operations and from such information as has been given me concerning
the work of others, coﬁper From the Swansea Mine has never been pro-
duced for less than 12¢ per pound while during the greater part of
the operating period the figures were nearer 1lU¢ or.15¢.

In any future operations, the saving in power cost and improve-
ments in mining and metallurgical equipment and methods will make for
further economy but as long as labor and supplies remain at a higher
level than at any previous period I do not believe that one could
figure on any reduction below the 12¢ minimum except on the chance
of finding a higher grade of ore than has been produced in the past
over any extended period of tiﬁe and reasonably profitable operations
at Swansea seem likely to require a market price in the order of 15¢
per pound.

Aside from the fluctuation in the market price for copper this
mine has suffered to an exceptional degree from frequent changes in
operating management and because,--aside from the ill-advised work of
the owners from 1908 to 1913,--the mine has been continuously in the
hands of lessees who did not have any great incentive to insure the .
future situation by extensive exploration and development and who
quit work in some cases just as soon as a depressed market made
current operations unprofitable.

Had one well-financed and efficiently managed concern conducted
the affairs of this mine from 1908 to date I am satisfied that both
its past record and its present condition would be far different and
that in all probability a steady and substantial production would have

been made from the date when the 17¢ bonus price for copper was

established.
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But in facing the actual facts it must be recognized that the
present condition of the mine is very unfortunate in that a large
amount of money must be spent to reopen and equip it for operation
while even after it is reopened, no very large tonnage of ore will
be exposed in such a manner that it can be measured and sampled.

The nature of the Swansea ore bodies is such that even when the
mine was working to capacity and under the most favorable market
conditions no substantial ore reserve has ever been blocked out in
advance nor is this likely to happen in the future unless a very
thorough campaign of drilling should be carried through to a finish.

However, a large quantity of the 3.5% ore in which the A.S. & R.
were working in 1937 will certainly be available and portions of the
higher grade stopes on the 400 and 450' levels in which Lane mined
prior to 1918 can be made accessible by reopening these old workings
and through a comparatively small amount of new development.

A further continuation of the last mentioned ore—ghoots into the
hanging-wall country seems highly probable but the tonnage and grade
which they will produce ean only be estimated from past experience.

1 think that it may be reasonably assumed that the mining and
milling of W% ore with new and efficient equipment can be conducted
with an operating profit of $5.00 per ton while the present bonus
copper price of 17¢ érevails and therefore the production and treatment
of 50,000 tons of oré of this grade should serve to repay the prelimin-
ary outlay of $150,000.

The chances that such a tonnage will be found on or above the
500' level of the mihe appear to be excellent and on that basis I
recommend the said expenditure and the above outlined program.

The results of the suggested exploration for undiscovered ore
bodies is obviously uncertain but as a matter of opinion I think that
such ore bodies exist and can be found and that the question of their
profitable exploitation will be mainly dependent upon the future
course of the copper market after the war.

Yours very truly,

(signed) G. M. Colvocoresses
January 18, 1943
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Subject:

DEPARTMENT OF MINERAL RESOURCES

TYPE NO. 1 .
ks ”_”,ST“"E°FA s B PRODUCTION POSSIBILITY
SURVEY
Mine = SWANSEA COPPER MINE 9/28/42. -
District Swansea M. Dist., Yuma Co pativineer  Elgin B, Holt

PHOL IR

PRODUCTION POSSIBILITY

LESSEE: * Swansea Development Company;)E. C. lLane, Presldent, Bouse,
Arizona; Dr.'E. P, Palmer, Secretary & Treasurer, Phoehix, Arizona.
METALS: * Copper,

LOCATION & HISTORY: The old Swansea copper mine, 1s'located 26 miles
north of Bouse, Arizona. Various companies operated this property
during the last 50 years; the peak of this work being during World
War I, dufing whiéh-time the mine was connected with Bouse by means
of a railroad, which later on was abandoned and torn up. During 1929-
30 a new company was formed and a 250-ton fletation plant was built,
whieh-sﬁill gtands 1ntact at property; but for several years has not
been operated. This plant consists of a bulk flotation unit, inas-
much as the ore consists of copper sulphides, with no other metals,

of importance, present., The mill is poweredby a 600-KW sfeam turbine
engine, ali units in the mill belng driven by motors. Other equipment:
four 250-HP boilers; pumping plent on Williams River, 4.5 miles of

6" pipe line, with 450-foot 1lift. .Pumping plant and mill are in fair
‘shape, and these could be put in first class running order, per lane,
for around $40,000.

PAST PRODUCTION

At the time of my visit to this property, June 10, 1942, Lane advised

me that the past production of propérty, during its higtory, approximates
1,000,000 tons of ore agsaying frop 3.5° per cent to 4,0 per cent copper.
1942 PRODUCTION

Lane also stated that the property was taken over by his company dur-

ing September, 1941 and that one of the working shafts was reconditioned*
-] '




‘'wansea Mine

-

to the 175-foot and 200-foot levels, from which ore was being mined, 4
from veins around 14 feet wlde, at the time of my visit above mentioned;
and two car loads of ore had been shipped, assaying 10 per éent cCopper.
Lane also stated his company was planning to lnerease produetion, dur-
ing July, 1942, to around 300 tons dally of ore assaying about ‘10 per
cent copper.

DEVELOPMENT WORK

There are several working shafts at this property and several mlles
of underground work, concerning which I have no data, as this report
ispbeing prepared.

CAPITAL NEEDS

As stated above, Lane estimated that it will require aroun& $4@,©00(
to put the 250~ton.flotation mill in first class running order. At
this time, I have no data at hand as to what it would cost in the

way of reconditioning some of the old mine workings as weli as block-
ing out new ore reserves, of sufficlent volume to supply the saild
mill with continuous ore; but, as a rank guess, I would say atlleast
$15®;OOO should be provided for that purpose. Hence; total capital
needs for mine and mill would approximate $190,000.

REMARKS |

It would seem that this old copper mine should be taken over by some

- financially responsibe company and refinanced with a view to ecarry=-
ing out extensive new exploratory work, with the prime end in view

of inereasing the ore output to around 1,000 tons per day; and also
with a view to increasing the milling capacity to the sald 1,000 tons
per day. Roughly, such a project would probabiy require the invest-

- ment of around $2,000,000 to carry oﬁt. According to thﬂpast his~
tory of the property, probable mill heads for a 1,000-ton plant should

approximate at least 2.5 per cent copber.

Elgin Be. Holte. -2
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Address: Bouse, Arizona.

SWANSEA MINE
Located 26 miles north of Bouse, Arizona, in Yuma Co.

1941 production: none.

1942 production: Just started to ship ore. Two cars have so far been
selilpped assaying 10 per cent copper - no gold nor silver,

PAST PRODUCTION:
Lane estimated past production at around 1,000,000 tons assay-
ing from 3.5 to 4 per cent copper.

Mine was closed down for a number of years, but resumed oper-
ations in a small way, under Lane, during September, 1941, -
Chalcopyrite and bornite ore, of above grade, now being mined

-+ on the/l75-foot and 200-foot levels from veins around 14 feet
wide, occuring in schist.

MILL:
Property equipped with a 250-ton flotation plant, built in 1929-30,
powered by one 600-KW steam turbine engine, mill units being ’ '
electrically driven by.motors. Other equipment: 4 250-HP boilers, A
pumping plant on Wiilimems River, 4,5 miles of 6" pipe line, with _
450-foot 1lift. Pumping plant and mill in fair shape and these By
could be put in first class running order for around $40,000, per
.. Lane., , ' - - ‘ : ) "

At time of visit, mine was belng examined by T. A, Dodge, Min-
ing Engineer, representing the International Copper Co.

PLAN TO INCREASE PRODUCTION: : T
Lane stated his company plans to increase production during July .
to about 300 tong daily of ore assaying about 10 per cent copper. !

It would seem that this old property should be taken over by some
large company, refinanced with a view to carrying out extensive
exploratory work and erection of suitable reduction plant or
plants at mine. The mineralization is extensive and large ore
bodles indicated by past worke.

JERH:

Elgin B. Holt
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INTRODUCTION

The Swansea copper-iron deposit is an epithermal, detachment fault-related
mineral deposit with a drill-proven ore reserve of about 5,500,000 tons grading
0.81% Copper and 6.0% iron in an open-pittable configuration. In addition to the open
pit mine reserve, there are about 5000 tons of tailings which are virtually pure
Micaceous Iron Oxide(MIO), and about 250,000 tons of dump material which will
average between 20 and 40% iron. Both are readily amenable to extraction. Total
copper resource is about 87,804,000 Ibs and the total MIO resource is about
889,000,000 Ibs.

LOCATION

The Swansea Mine is located in the Buckskin Mountains about 20 air-miles east
of Parker, Arizona. The mine is accessible by about 30 miles of paved and all-season
gravel roads. The property is situated in sections 20, 21, 27, 28 ,29 ,30 ,31, 32,
and 33, in T10N, R15E, La Paz County, Arizona. The mine is at an elevation of 1350
feet.

LAND

The property consists of 52 unpatented mining lode claims in a contiguous
block. The claims are staked on land administered by the Bureau of Land
Management(BLM) and cover about 2300 acres. The claim names and claim numbers
are listed in Appendix |I.

LOGISTICS

The mine is accessible from Parker, Arizona which is served by a spur of the
Santa Fe Railroad. A small natural gas pipeline crosses the property and the gas may
be utilized(if available); additional inquiries are needed regarding the availability of
the gas. Water resources are limited but water rights to water from the Bill Williams
river may be acquired. In addition, water for limited use is available from the flooded
underground mine workings with a water-table at 250 feet. A work force would be
available in Parker and from the small community of Bouse, about 30 miles south of
the Mine. Major supply centers are Phoenix, Tucson, and Los Angeles.

ENVIRONMENTAL

The mine is located in the Lower Sonoran life zone of the Sonoran Desert.
Rainfall averages less than 4 inches per year and vegetation consists of a cacti-palo
verde-creosote association. Temperatures range from near freezing in the winter to
120 degrees in the summer. A year-around operation is entirely feasible. The area is
classified multiple-use by the BLM. No environmental problems are anticipated.

PREVIOUS WORK

Swansea Mine Joe Wilkins
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The Buckskin Mountains were initially mapped by Blanchard in 1913 following a
geological reconnaissance by Bancroft who visited the Swansea and described the
mining operation in 1911. During operations, between 1910 and 1937, a number of
private reports were completed by various groups. The report by Colvocoresses in
1943 summarized previous work and outlined a plan for further exploration.
Following exploration by a number of companies and individuals, a report by Sharp for
Redford Mines Inc in 1975 detailed the results of all the drilling, the sampling and the
geophysical work at Swansea. Sharp calculated an ore reserve totalling 5,500,000
tons grading 0.81% copper in an open pittable configuration.

The geologic setting was not adequately known until Shackelford's work in the
Rawhide Mountains in 1975. Following Shackelford's work, the metamorphic Core
complex setting, the extensional tectonic setting and the role of the detachment faults
in the Buckskin and Whipple Mountains was established by Lingrey and others, (1 977),
Davis and others, (1977, 1980), and Frost, (1981). The relationship between
mineralization and detachment faulting was derived from work at Swansea and
adjacent properties by Wilkins and Heidrick, (1982), and Wilkins, Heidrick, and Beane,
(1986). An update of the geologic setting, edited by Spencer and Reynolds(1989)
includes geological maps of the Swansea Mine area.

MINING HISTORY

The Swansea deposit was discovered in 1886 by Johnson, West, and Halpin but
not developed until the Arizona copper boom in 1905-1910 when the railroads built
spurs to isolated areas of the state(Spude, 1976). In 1907, T. J. Carrigan of the Clara
Gold & Copper Mining Company enticed George Mitchell of Cananea Copper fame, to
become involved with the Swansea. By February, 1910, the town of Swansea with a
newspaper and a population of 500 had been established and served by a 22-mile
railroad spur from Bouse, Arizona; a mine and a smelter with a 700 tday capacity
had been built. However, the mine capacity was not sufficient to handle smelter
demands, plus the copper price was responsive to a worldwide depression and the
operation went into bankruptcy in 1911. The company was re-organized as a France-
Belgium-Netherlands backed operation and limped along until World War | began in
1916(Spude, 1976).

During WW-I, the operation became profitable under the management of E.C.
Lane. Lane continued as manager intermittently for the nest 20 years and under
lessors, the mine was intermittently profitable. The final lease-operation was by A.S
& R (parent company to Asarco) in 1937. During the life of the mine and mill, the
Swansea produced 544,911 tons grading 2.43% copper with by-products of Ag at
.061 oz/ton and Au at 0.0009 oz/ton (Spencer and Welty, 1989). Total production
was about 26,000,000 Ibs Cu, 33,100 oz Ag, and 507 oz Au. In addition, during the
A.S. & R. operation the copper was concentrated by flotation which also separated out
and concentrated the MIO tailings.

The property was acquired by John Challinor in 1959 and has been held under
one ownership since that time.

Swansea Mine Joe Wilkins
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REGIONAL GEOLOGY

.

Regionally, the Buckskin Mountains are part of the Buckskin-Whipple Terrain,
an area composed of mid-level crust, uplifted and extended during Tertiary
time(Wilkins and Heidrick, 1982, Spencer and Reynolds, 1989). The Swansea Mine,
and all mineralization in the Planet-Swansea-Cienega Districts, is located within ENE-
trending synformal troughs consisting of a variety of upper plate lithologies
juxtaposed onto a mylonitic gneiss lower plate by a regionally developed detachment
fault( Wilkins and Heidrick, 1982, Spencer and Reynolds, 1989). The regional setting
is illustrated on figure 2.

The lower plate consists of mid-level crustal rocks which have undergone
dynamic and thermal metamorphism which created a distinctive mylonitic fabric. The
mylonitic gneiss has a sub-horizontal foliation with a penetrative lineation and
consists of augen and compositionally-banded, quartzo-feldspathic gneisses.

The upper plate is a collage of cataclastically deformed units varying in age
from Precambrian, to Paleozoic and Mesozoic, to early Tertiary. The Precambrian,
Paleozoic and Mesozoic units are metamorphosed but the Tertiary is not.  Units
present in the Swansea Synform(from Spencer and Reynolds, 1989) include the
following:

AGE LITHOLOGY

Precambrian: _granite, granite breccia

Paleozoic: limestone marble, dolomite marble,
sandstone, shale-phyllite

Mesozoic: sand- and siltstone, volcanics

Tertiary: arkose, siltstone, mudstone, lacustrine
limestone, conglomerates, volcanic flows
and tuffs.

All upper plate units are rotated, complexly faulted, and have been transported
laterally from their depositional sites.

STRUCTURE

The dominant structures in the detachment terrains are the ENE-trending
antiforms and synforms shown on Figure 2. The antiforms and synforms are mega-
grooves associated with extension and control the position of the upper and lower
plates, the detachment fault, the upper plate structures, and the mineralization and
alteration(Wilkins and Heidrick, 1982).  Within the synforms, thick packages of upper
plate rocks are preserved and host mineralization.

Swansea Mine ' Joe Wilkins
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The detachment fault is a low-angle normal fault which has accommodated
extensive displacement(up to 40 Km) and is characterized by a thick ledge of flinty
microbreccia. Below the fault, the mylonitic gneisses are brecciated and altered by
pervasive chlorite alteration. Above the fault, the rocks are a brecciated and gougy
package of rocks with enhanced permeability. Upper plate structures include listric
normal faults which flatten and merge with the detachment fault, large open folds, and
intraplate tear faults which are subparallel to the direction of movement of the upper
plate.

ALTERATION-MINERALIZATION

The alteration and mineralization throughout the area is spatially and
genetically related to the detachment fault as shown on figure 3. Alteration consists
of chlorite veins, vienlets, and replacements in both plates; minor clay development
in the upper plate rocks; massive calcite replacing fault gouge, and remobilized calcite
in gash veinlets in upper plate rocks.

Mineralization is dominantly specular hematite and earthy hematite with lesser
amounts of copper sulfides and their oxidation products, very minor pyrite, rare
galena or sphalerite, and manganese oxides. Associated gangue minerals include
quartz, fluorite, calcite, and barite. A crude and poorly defined metals zoning is
present with copper+iron zones surrounded by a manganese + barite zone and a
copper+gold zone associated with but above the copper+iron zone(figure 3).

Mineralization occurs in 7 different sites within the detachment fault complex
as illustrated on figure 4. The principle sites at Swansea are (1) along the detachment
fault, (2) along subparallel faults and listric normal faults in the upper plate, and (3)
as replacements of carbonate host rocks.

SWANSEA GEOLOGY

The geology of the Swansea deposit has been derived from detailed and
reconnaissance mapping on the property and on adjacent properties by the author over
a 25-year period. Numerous reports by previous workers have been reviewed and
the logs (and some of the cuttings) from 50 drill holes have been studied and
examined. The geophysical survey data, consisting of VLF-EM lines and an IP-
Resistivity survey, have been reviewed and interpreted. The following discussion is a
result of these reviews, studies, and field work.

The Swansea Mine is located in iron and copper metallization associated with
the Buckskin detachment fault. The detachment fault juxtaposes an upper plate
sequence of Paleozoic carbonates and Mesozoic clastics which overly a Precambrian
granite onto a mylonitic gneiss lower plate. The fault strikes N 60 E-S 60 W and dips
about 45 degrees NW. Micaceous specular hematite with copper-sulfides occurs along
the detachment fault, in subparallel fault zones above the detachment, and as
replacements in reactive units in the carbonate sequence.

LITHOLOGY ‘

Swansea Mine : Joe Wilkins
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The lower plate sequence is quartzo-feldspathic gneiss with a K-Ar reset age
of about 15 to 18 ma(Spencer and Reynolds, 1989). The gneiss varies from augen
gneiss to compositionally banded gneiss, is well foliated, has a strong penetrative
lineation, and a mylonitic fabric. Foliation trends are orthogonal to the detachment
fault trend but lineation trends are strongly unidirectional at N65E. The protolith at
Swansea is a Cretaceous to Tertiary-aged granodiorite (Bryant and Wooden).

The upper plate rocks consist of a Precambrian porphyritic granite overlain(?)
by late-Paleozoic carbonates and clastics and Mesozoic clastic rocks. To the NE, and
to the SW of Swansea, Tertiary-aged clastic rocks with intercalated limestones are
present. The Paleozoic sequence has been identified as marbelized Martin
formation(Devonian) or Kiabab formation (Permian) and the quartzitic unit as Coconino
sandstone by Reynolds and Spencer, (1989). The schistose unit above and
interfingering with the carbonates was tentatively identified as Morrison formation or
Buckskin formation(Triassic) by Reynolds and Spencer. The units are complexly
folded and faulted into a ENE-trending antiform which is cut by the detachment fault.

Tertiary-age units adjoining the Swansea property include playa-type
sedimentary rocks of the Artillery Peak formation and coarse-grained clastic rocks
of the Chapin Wash formation. The Artillery Peak occurs SW of Swansea and consists
of thin-bedded arkoses, shales, felsic tuffs, and conglomerates with interbedded
lacustrine limestones and capped by a basalt flow sequence. The Chapin Wash
formation is a syn-tectonic redbed sequence of boulder conglomerates with minor
algal mat limestones, siltstones, mudstones, and arkoses(Wilkins and Heidrick, 1982).
Both units are rotated 35 to 45 degrees to the ENE indicating ENE transport.

The lithologies that are host to the Cu-Fe metallization are the Paleozoic
carbonates and to a lesser extent the Mesozoic schists.

STRUCTURE

The most prominent structure is the Buckskin detachment fault which strikes
ENE and dips to the NW at about 45 degrees, as established by drill holes.In the upper
plate, 2 subparallel faults have been mapped by Reynolds and Spencer(1989) and at
least 1 more is present in the underground workings. All of the low-angle faults
appear to host Fe-Cu mineralization. Although not well-defined, a series of NW-
striking, NE-dipping listric normal faults cut and rotate the upper plate; 2 such faults
are shown on Figure 5 and many more probably exist in the subsurface. The listric
faults terminate at the detachment fault and are loci for mineral deposition especially
where they intersect the detachment fault or other low-angle faults. However,
because the ore minerals were deposited snytectonically with the detachment and
listric faulting, mineralization is often apparently terminated by the listric faults
(Wilkins and Heidrick, 1982).

Intraplate tear faults are high-angle faults which strike in the direction of
plate movement and have a strong lateral offset component. These structures also
terminate at the detachment fault, are extensional in nature and commonly host ore

Swansea Mine Joe Wilkins
La Paz Co., AZ Tucson, Ariz.



mineralization or act as feeder zones for mineralization. Although none are mapped at
Swansea, they are common throughout the district(Wilkins and Heidrick,1982,
Spencer and Reynolds, 1989), and probably occur in the subsurface.

A post-detachment fault, the Swansea Fault of Reynolds and Spencer,(1989),
cuts the upper and lower plate and offsets the entire sequence about | km to the
northwest. The fault occurs about 4000 feet WSW of the Swansea Mine.

ALTERATION

Alteration is chlorite-dominant throughout the Swansea area. In the lower
plate, the section below the detachment fault surface is brecciated gneiss with black
greasy chlorite as veins, veinlets, microveinlets, replacing clasts and replacing
interclast gouge. In the upper plate, chlorite is present with specular hematite and
chalcopyrite along low-angle fault zones, and as irregular masses and vein-veinlets in
and cutting the marbelized carbonate rocks. Chlorite alteration commonly forms an
envelope above and below the detachment fault(Wilkins and Heidrick, 1982).

Other alteration effects noted in the area include minor silicification as weakly
developed jasparoids and minor quartz veins; and some clay development which is, in
part, supergene clay.

The carbonate sequences are marbelized to recrystallized limestones and
dolomites but appear to have been metamorphosed prior to mineralization.

MINERALIZATION

Mineralization at the Swansea consists of specular hematite and chalcopyrite
with very minor pyrite, chalcocite, bornite, and native copper. At surface, the
chalcopyrite is oxidized to malachite, azurite and minor chrysocolla. In the
subsurface, the chalcopyrite varies from massive to veinlet-microveinlet
disseminated. The massive ore occurs as replacements of carbonate units. Along the
detachment fault and in the subparallel faults, the chalcopyrite is semi-massive,
occuring as rounded grains to subrounded masses in a specular hematite matrix and as
brecciated clasts in specular hematite. Massive to semimassive chalcopyrite also
occurs replacing carbonate units; stopes in 28% Cu were encountered during
mining(C.B. Osborne, personal communication). Stockworks of veinlet and
microveinlet chalcopyrite are present in the carbonate and clastic units, and probably
occur in listric fault zones similar to those at the Copper Penny(Wilkins and Heidrick,
1982).

The presence of native copper was recognized during drilling by John Challinor
in 1979.  According to Challinor(personal communication), discrete grains of native
copper were present in cuttings below the sulfide zone. The lack of other oxidation
products with the native copper suggests hypogene deposition as native copper. A
similar native copper occurrence was noted at the Planet Mine by Cummings(1946).

The specular hematite was deposited as finely divided, micaceous particles
along fault zones, as irregular masses surrounding chalcopyrite which replaced

Swansea Mine Joe Wilkins -
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marbelized limestone, and as veinlet and microveinlet stockworks in carbonates and in
the schistose clastic rocks. The specular hematite was syntectonically deposited and
later movement along the detachment fault could have contributed to the micaceous
nature by brecciating and grinding larger particles. An example of this type of
communited iron and copper was shown by Wilkins and Heidrick(I982) at an adjacent
property and Bancroft (1911) noted and commented on the presence of extreme
faulting in the ore at Swansea.

The finely ground and micaceous specular hematite is an industrial mineral
used as a paint pigment and in other applications requiring ultra-violet light

protection. This product is known in the pigment industry as "micaceous iron oxide"
or MIO.

SWANSEA MINE

The Swansea Mine was developed by 7 shafts and 7 mining levels; the deepest
was the 700 level. Total workings, including stopes, exceeds 11,400 linear feet. The
deepest level with production stopes was the 700 level. The cut-off grade for copper
was 3.0 to 3.5 %. The location of the mine workings, compiled from a map filed with
the Arizona Geological Survey and projected to surface, is given on Plate 1.

MINERAL DEPOSIT

The copper+MIO deposits at Swansea occur as lenticular masses along the
detachment fault and as subparallel to subhorizontal lenses in the upper plate. The
lowermost ore zone was referred to by the early miners as the "footwall ore body"
(Bancroft, 1911) and occurred along the detachment fault. In plan(figure 5), the
Cu+MIO ore zones are elongate ENE-WSW, and appéar to be en echelon. In
section(figures 6 and 7), a series of 3-4 lenses appear to coalesce and diverge along
strike creating the en echelon effect. Total length of the ore zones mined was about
2100 feet with widths up to 300 feet. Ore shoots up to 500 feet long and as much as
40 feet thick were mined. However, the bulk of the mining was from much smaller
ore shoots(Colvocoresses, 1943).

The areas between copper-MIO deposits are also mineralized with copper and
MIO (probably as stockwork veinlets) as indicated by low-grade Cu and Fe values in
drill holes(.05-.15 %Cu).

EXPLORATION TO DATE

Exploration to date includes completion of 62 drill holes by various companies
and groups. The drill holes, the time interval for the drilling, the hole depths, and the
company responsible for the drilling is as follows:

Swansea Mine Joe Wilkins
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d MINE DUMP

Qs SURFICIAL DEPOSITS (Quaternary)

Tbf  BASIN FILL (Late Tertiary)

Mzs  SCHIST; MOSTLY DERIVED FROM
SEDIMENTARY ROCKS, BUT INCLUDES SOME
MYLONITIC CRYSTALLINE ROCKS (mostly
Mesozoic fabric and protolith) ’

Pc COCONINO SANDSTONE (Permian)

Ptm CALCITE MARBLE (Paleozoic; probably
Permian)

Pzd DOLOMITE MARBLE (Paleozoic; probably
Permian)

JXm METAMORPHIC ROCKS, INCLUDING
MYLONITIC CRYSTALLINE ROCKS AND

50'0 m
METASEDIMENTARY SCHIST (Mesozoic fabric;
Mesoroic and probably Proterozoic protoliths)
JXg GRANITE (Jurassic or Proterozoic)
mc MYLONITIC CRYSTALLINE ROCKS BELOW
DETACHMENT FAULT (middle Tertiary
mylonitic fabric; various protoliths)

——— -- CONTACT,; dashed where approximately located

L\A 10 FAULT, showing dip of fault and trend of striae;
dashed where approximately located

DETACHMENT FAULT; dotted where covered;
ticks on upper plate

,  FOLIATION, showing trend of lineation
—&— VERTICAL FOLIATION

Figure 9. Geologic map of the Swansea area, Swansea synform, central Buckskin Mountains. Boundaries
of the map area are at 34°9.64, 34°1037’, 113°50.10°, and 113°51.54’. Geology by J. Spencer and S.

Reynolds.

_developed foliation. The granite is locally associated
with finer grained, less megacrystic equivalents and with
pegmatites. The granite was informally referred to as
the Swansea granite by Wicklein (1980), who considered
it to be Mesozoic based on Rb-Sr whole-rock data on an
enclosed pegmatite. Alternatively, the granite could be
Proterozoic.

The granite is cut by fine- to medium-grained mafic
dikes and irregular intrusions (the Signal diorite of
Wicklein, 1980). The intrusions vary from medium-
grained diorite to foliated, dark-green aphanitic ande-

82

site(?).  Several generations of mafic intrusions are
probably present because some are strongly affected by
fabrics of probable Mesozoic age, whereas others intrude
middle Tertiary units.

The crystalline rocks are depositionally overlain to
the southwest by the basal sandstone of the Tertiary
section. The sandstone dips moderately to the southwest,
which indicates that the crystalline rocks have been
rotated during Tertiary detachment faulting.

Swansea, The main ridge at Swansea is composed
of Paleozoic carbonate rocks with less abundant Mesozoic

Reynolds and Spencer



Company-Date No. holes Feet

Magma-1968 11 6081
Phoenix Ventures-1968 14 5970
Bagdad-1968 4 1260
C.F.& 1,-1969 4 1275
Swansea-1943 to 1967 14 3513+
Redford-1974 15 3070+
Totals 62 21,171+ ’

Of the 62 holes, 47 cut significant intervals of iron- and copper-bearing
mineralization. The drill holes and the assays and footages are listed in Appendix |I.
The drill holes were rotary holes or in the case of the 14 Swansea company holes,
churn drill holes. Cuttings and pulps for virtually all the holes have been preserved
and maintained by John Challinor.

In addition to drilling, 2 IP-Resistivity surveys totalling 9 and 7 lines at an a-
spacing of 400 and 500 feet respectively, have been completed, and an 11-mile VLF-
EM survey run over existing lines. The results of these surveys have been
interpreted by the contractors(Mining Geophysical Surveys Inc, and Tri-Con).
Additional interpretations within the context of the mineral deposits are required.

ORE RESERVES

According to Colvocoresses, proved and probable ore totalling at least
145,000 tons grading about 4% was left in the mine prior to A.S.& R.'s entry. A.S.&
R. mined about 40,000 tons which would leave a reserve of about 100,000 tons at
4% Cu (in a matrix of massive specular hematite). This reserve is present between
the 400 and 700 levels.

Additional calculations of .ore reserves by Sharp(I1975) were made using drill
hole cross-sections, a cut-off grade of 0.10% Cu, and a tonnage factor of 10
cu.ft./ton. The calculations are as follows:

CATEGORY TONS Cu
Proved and Probable 4,358,000 0.81%
Possible 1,062,000 0.81

Total 5,420,000 0.81%

In an open pit configuration, a strip ratio of 3:1 is indicated. The area covered by this
reserve is a 1050 feet by 600 feet block between the no. 5 shaft on the east and the
nos. 1 and 2 shafts on the west and represents only 40% of the total drill-indicated
and underground mine-indicated mineralization. In addition, the 100,000 tons at 4%
indicated by the Colvocoresses' report are not included in this reserve.

The iron content is a bit more problematic because only 14 of the 38 drill holes
have iron assays. A review of the data shows that Fe assays corresponding to Cu
values range from 3.0 to 10.0% with an average value of about 6%. In addition, iron
values form a shell around the copper core with thicknesses up to 100 feet on either
side. At an average thickness of 20 feet above and below the Cu zones, the tonnage
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increase would be about 1.1 million tons. The resulting iron ore reserve would be as
follows:

Proved, Probable and Possible: 6,500,000 tons at 6% Fe.

If selective mining methods are used during open pit mining, the head grades for the
iron could easily be upgraded to the 7 to 8% range without a significant loss in overall
tonnage.

DUMPS AND TAILINGS

During the A.S.&R. operating period, about 40,000 tons of copper ore with a
substantial iron content was mined and milled using flotation methods. The iron, as
finely ground, micaceous specular hematite(or MIO) was separated from the copper
and dumped into 2 separate tailing ponds. The tails represent at least 5000 tons of
relatively pure MIO, easily extractable and readily upgraded by screening.

The dumps from the 1911 to 1937 mining operations contain about 250,000
tons with an estimated MIO content of at least 20%, with areas as high as 50% Fe.
These dumps represent an easily mineable, readily upgradable resource of at least
50,000 tons (and as much as 75,000 tons) of MIO.

The Dumps and the Tailings have been measured and surface sampled but
require additional sampling. The thickness of the dumps and tails should be measured
with an auger drilling program to provide assay data and the depth of the deposit.

TOTAL ORE RESERVE

The following ore reserve is an'estimate based on Sharp's calculation, a
review of the iron assays, and the addition of the dumps and tailings.

Category Tons Cu Fe
Proved+Probable 4,358,000 0.81% 6.0%

Possible 1,062,000 0.81 6.0

Iron increment 1,100,000 * 6.0

Tailings 5,000 90.0

Dumps 250,000 20.0

Copper total 5,420,000 0.81% 87,804,000 Ibs Cu
MIO total 6,755,000 6.60% 889,000,000 Ibs Fe

* Cu in the .05-.10% range is present and may be extractable.

EXPLORATION REQUIRED

Swansea Mine Joe Wilkins
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Although the Swansea Mine has undergone fairly extensive explor- ation, a

number of problem areas need to be addressed. A tentative exploration program
designed to address these problems is as follows:

1. The mine area needs to be re-mapped within the context of
the regional geological setting.

2. The Tailings and Mine Dumps need to be re-surveyed, sampled,
and drilled to fully establish the MIO resource present.

3. The existing drill-hole date, including drill hole logs and

cuttings need to be re-examined, re-logged, and sampled for
MIO content.

4. A series of cross-sections should be constructed following

steps 1 thru 3, to calculate preliminaryore reserves and then,
to design a drilling program.

5. Dirill additional holes as needed for Cu and MIO ore reserve
calculations

6. Recalculate the ore reserve, including the MIO, and design an
open pit mine to extract the resource.

Swansea Mine Joe Wilkins
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Mr. O. M. Souden, President,
Clara Swansea Mining Company

Previous to my first trip to the mine, during April last, your
lanager, Mr. Lane, had dewatered the mine workings, opened up some
of the old drifte and made new ones on the 300 and 400 Levels of
the mine, had rehabilitated both No. 7 ana N6. 2 shafts and
connected them in o manner that gave excellent ventilation %o the
mine workings. The new work up to this time hsd been the driving
‘of the 403 crosscut a considerable distance into the hanging wall
country, end the Zéi crosscut into the footwall territory of the
ore zone.

The object of this initial work was to so open the mine that
the known orebodies above the 300 and 400 ft. levels could be
eonnomically worked thru the No. 7 shaft. The objective of all
of the work during the year 1927 was to locate the extensions of
the several footwall orebodies that had been previously worked in
the vicinity of the Nos. 1 and 2 shafts, and particularly one of
these that hed been penetrated in several places by raises from
underlying orehodies. In each case the ore thaf had come dovn &t
these points was of a slightly different charatter than the general
run of ore, ond’ of a considerably higher grade. ULhe nature of this
ore, as of all ore in the footwall hematitve orebodies, ¢ ecuch thut
it cannot be worked from below v:iward, but must be worked downviard
by @ top slicing method, and for that reason this high gredé ore-
boay still exists practically intect.

ORKEODIES LOCAT=D.

The 201 and 303 crosscuts to the footwall and the respective
upraises cnd intermediate levels, and intermediate crocsscuts, have
positively located two of the footwall orebodies besides the re-
centiy located high grede oredbody, and have sufficiertly opened thenm
to determine their character and grade. A very little more work in
201 raise will probaebly chow an extra body of ore above the ore

that is now orened.



There are two more footwall orebodies in virgin condition,
thut are positively known &s to locstion and relation to these
demonstrated orebodies, thut were previously developed by an early
comrany's work under supervision of Lir. Lane. These can be cntered
by further work from the recently made openings. One of these is &n
orebody lying directly on the footwall between the 200 ard 200 foot
levels, and extending northeasterly from the 203 Raise. 'The other
lies above the high grade orebody that is desmontrated in 2C3 Infcr—
medaiate. It was stoped to a slight extent at one point on the ZCO
ft. level, and paesed thru No. £ shaft at 375 ft.

The orebodies of thkis mine hove a lenticular cross-section and
extend up thru the formetion es rather fletly inclined chimneys.
Such & character makes them difficult to locete at any certain
point and the experience in driving the 303 crosscut, which rassed

grade
13" below the high/ore that wse the pri.c oclect of search, shows
how easily these ore shoots can be missed in & method of development
that is restricted to drifts, crosscuts and raises. The extencions
of these orebodies vary in dip and reke so that but & rough estimate
@s to position can be made, snd the liebility of juct missing the

object of search is conciderable.
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This ic rarticularly true in the upper or hanging well vortions
of the ore zone in that territory thet lies wsst and northwesterly
from the No. 7 shaft.

HANGING WALL ORE BODIES ON_THH 4CO_FQOI LEVEL.

The first exploration was the 403 crosscut. This was driven onut
northwesterly from the No. 7 sﬁaft for 300'. With the exception of
& large body of schist cut near the present end of tnis croescut, the
rock passed thru was fractured dolomite lime. At numerous places
&long tre drivage, feult planes cud fractures were encountered on
which small deposits and bunches of very high grede copper occurred
that showed ccnsiderable secondsary enrichment. Three short crosscuts
snd two short raises on thesce ore .occurrences showed them to be
erratic and irregular and of limited extent, end the work at these

roints was very discppointing.



It is my opinion, hcwever, that the large body of schist en-
countered in the for end of this work will show ore if explored at
some distunce above this level; but the method of further development

and other
at this/points in the hanging wall area of the ore zone will be 7 5=
cussed later in this repart.
_404_CROSSCUT. This crosscut was run northwesterly in the hope that
it would intersect the downward extencion of the 302 orebody, but
s that ore did not go below the ZEO ft. level nc ore Wes encountered.

With the possibility of picking up snother such body of ore in

the dolomite, the crosscut was carried out at a diztance of 3Z5' fron

o

the main havlege drift. Wumberous stringers of high grale ore werc

2

encountered, &nd an upraise was made on the most promising
This rasise was carried up a distonce of B8T above the 400" level.
At 48 ft. the roise passed thru & contsct and entered the sendy
silicious schist (locally called porphyry) similar, I believe, to
the rock showing in the last 125' of Z04 crosscut. |

This raise (404 reise) is up to the 350 ft. level and 1is less
then 70' from the end of the 35FC crosscut. Between these two work-
ings is the contact with the sundy silicious schist on which ths
ore of the "Lane" shaeft occurs, cnd altho this "Lane™" shaft ore may
be much above this horizon there is & good p ssibility that an ore
deposit msy occur more or less continuously along this contact. At
this time & crosscut is being driven to connect these two workings.
The face of this crozscut from the top of 404 raise wgs in silicious
schist on January Zlst but a vefy consid erable amount of water
coming from the face showed that the contact was very close, and
& showing of ore is looked for. |

_FPOOIVALL ORLEODIES CN THE_4C0_ FOOT InvViL.

his level was

ch

Another importent prorosed development on
the continuetion of the 401 crosscut eastward to the point indicated
by Ho. 11 Drill-hole trat shows the continuation of what I have
referred to in my previous reporte sg the No. 4 orcbody. This ore-
tody was extensively worked south of No. 5 shaft in 1917. WNo. 11
Drillhole showed 35' of ore that asverasged 4.75% copper &nd this

ore should be encountered on the same horizon as tae crocscut.
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This work was proposged lust June but, due to the foot that the
302 crosscut had feiled to encounter the high grade orebody just
recently discovered, it was determined not to proceed with 1t until
the various bodies conld be more positively located on.fhe 3601
level, and we could then proceed with more definite essurance that
the North extensions of the orebodies would be found. The work dur-
ing the past 3C dsys has now given us the date fhat WSS NEeCeSSEry.

As the grade of the best of these orebodice cannot be expected to

be much better than 5%, it will not be adviseble to open them up
antil o much more fevoreble smelter and freight rate contract, then
you now heve, can be made, or urless milling tests on the lover grade
ore will shrow thst with the aid of concentration such ore can be
made profitable.
- BANGING WAIL ORE EODIES ON THE 200 FOOT LEVEL.
The 202 crosscut was etarted northeasterly with the object
of encountering the downward extensions of extensive orebodies that
were productive of excellent grude ore in the vicinity of llo. 1
sheft, and also to locete the extension of an ore body that is
desipnuted the "Lane Shaft" orebody that outcrops at what is
considered as the top of the ore zone, and lies in-a contact of
dolomite and a sandy silicious schist.
Before this work had encountered any schist it cut a stringer
o7 rich ore in the dolomite that, on drifting, developed an ore-
body of considerable ecxtent of a character dirferent from any

ore previously encountered in the mine. This ore lay entirely with-
in the dolomite lime and may be considered a replacement in lime-

stone. It showed & horizonmtal extension'of 90 ft. in its longest
dimension, end was followed for sbout 75! down an incline. The oxe
was & hard spongy ore composed'largely of secondary sulphides of
copper, bescides the chalcopyrite, and some cumples carried &5 high

as 20% copper. About 400 tong mixed with lower grede ore was

shipped and averasged 10.71% coppef. It was wore silicious gnd much
less ferruginous thaon the typical hemaﬁite copper-ore of the footwall

orebodies of the mine. This ore was extrscted &nd shipped and

somewbut more than $10,000.00 was realized. Quite & hit of prospecting
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wes done on the 350 ft. level to find the extension of tnis ore
without result, but the evidence of the occurrence of orcbodies of
this character within the doiomite is of consideruble importcence,
and vwith & less expensive method of prospecting these areas of
dolomite, numerous other bodies of similer extent snd prede will
undoubtedly be discovered.,

302 crossent was not extended further after the discovery of
this ore, but 204 ciosscut, that more directly connected ... the
200 raise, wus used to explore the ground further to thec northwest.
In that drivege, after passing thru the dolonite, & largc area
of chloritic schiet, showing traces of hematite copper, was cut near
the contact of the dolomite and the schist but no orebody. PRBeyond
this schist the crosscut passed thru £5' of dolomite ana, on
ﬁncounterjng a fault, entered what is probably the sandy zilicious
schist deﬁcribed above as the overlying formstion of the ore zone,
THE 350 LEVEL CROSSCUT. This crosscut was run northwesterly at this
horizon to cut the same formstion as did the 304 crosscut at 100
ft. north of thte latter, in thc hope that if the 304 crosscut had
pesced below the extension of the orebodies worked in the vicinit,
of No. 1 shaft,that the 350 ft. level crosscut would encounter
such extensions. At 107 ft. from the 350 1eve1.drift the schist
was encountered and showed 7 fect of excellent ore, scome of it
similar to the enriched ore of the 302 orebody. 4 drift snd a
raise is now teing run to determine the charscter and extent of
this ore. When I last saw it on January 3lst a certain amcunt of
black graphitic hematite ore éhowed in & -chloritic scrist zgainst
& footwall of dolomite lime. The high grade spongy ore, thet had
oc$urged below it, was not showing in the raise, snd conditions did

lea
rot/me to expect that this ore was the extension of the ore thut
was looked for, but it was probably a deposit thet had leached dovn
from the orebodies ahove. The muny careful computations that I heve
mede, lead me to believe that the extensions of the ore bodies worked
in the vicinity of No. 1 shaft, ond on the 1457 level, should be

found between 50 and 100 ft. above both of these crosscuts.



PROPCSED MiTHOD FOR FURTHER EXPLORATICN. ,
Within the past two years a special type of rock drill hao
veen developed and perfected for drilling holes from undergrourd
viorkings to & depth of from 100 to 200 ft. The direction of the hola
is at any ungle from horizontal to vertical, but the most effibient
sngles are between 10 degs. and £0 degs. sbove the horizontal.
This drill has been so sucecessful in exploration oi irregular ore
deposits in roughly parallel lenses snd narrow runs of ore trat
in districts like the Pitcher camp in the Tri-state distvrict of
Oklchoma-lfssouri-ionsas many mines that were congidered worked out
‘are being leased and redrilled.(l) (Underground Deep-hole Prospect-
ing at the Eagle—?itcher lMlineg, Trans. A.I.LE. Vol. 76. p. 35)

This method was originated amd perfected by the Chief
Consolidated Mines, Bureka, Utah. 2) Deep-hole Prospecting atl the
Chief Consolidated iines Trans. A.I.UM.E. Vol. 72, p. 677) und the
signal csuccess of this company in the lerge and profitable production
from very irreguler orebodies is attributable to this method of
rrocrecting., Holes &s desp as 270" have been drilled in the Chief
Consolidated property. The const per foot of hole in 1imestone et
this property aversged 97¢. In the Swansea grounddrilling should
not exceed this amount. The cuttings from the drills are ceught
when & sanmvle is desired, and it is found thot these samples check
satisfactorily with actual mining. 'he cuttinge as collected
clearly show changes in formstion, end indicate the position of
faults, bresks, mineralized stringers, and an average sample in
cross-section of the orebody,'and position of both walls. The
dri¥ing of 100 ft. of crosscut in the Swansea iline takes 20 days
and costs 21,000.00. A drill hole trat will shov the same formatinmn,
wrd chow the value of ore cut thru would tske four or five days
and cost A100.00.

The necessury; reguisite for this work is a certein amount of
underground workings from which holes cen be drilled to explore
adjucent ground. Your vresent openings are now of suificient extent
trut a deep-hole drilling canpuipn should not only definitely

delineate the various orebodiss, but accurotely sample them at the
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same timec. Tn drilling the nccessary rumber of noles to sample
thre oreboiies in the mine it is most probahle thut other bedies
of high grade orc, of the character of the 302 orebody, will
be locsted bty the drill.,
CENERAL CONDITION OF THE MIIL.
The main haulage way on the 400 ft. level, comnecting the
main winzes from the 200 and %50 levels with No. 7 sksft, i5 in

excallent condition, cnd capable of hendling & large tonncge with

(')

:conomy as soon &S the station at the shaft ig enlarged. luazimuamn
hauzl on the 400 ft., level is £OC feet.

The Z00 and ;50 raises are centrally loceted for harndling all
the ores to be mined between the 300 ard 200 levels, and betuween
_the 300 cnd 3F0 levels, with a maximum haul from the shutes to
top of reises of 400 feet.

Verntilation throughout the mine is good due to comnection
between Nog. 2 and 7 shafts. Iotor driven blowers drive cool,

fresh air from the main drifte to the fuces, and excellent

B

efficiency is had in all »arts of the mine.
MINING CORTE .

As most of the ore tuken from the mine since precent operations
started has teen largely from development work, there is no definite
figure as to cost of ore unier systematic production methods asyst
available. Your Mansager's bprevious experience in shipring a
number of trousend of tons of ore from this mine, under ver
unfavorable conditions, should allow a very close estimate of what

" .
could be dorne ?3;tb excellent facilities. And I believe, thst with
at least 4 stopes opened up in the footwall orebodies, that 300
tons per day could he mined und delivered at #3.00 per ton. On

& 100 ton basis prodnction costs would bhe within a $4.00 per ton
limit, andé probably wbout #3.50 ver ton.!

48 & shipping oropocition the present contract would zive nc
profit on ore of 6% and less copper content, when copper is 12¢ per
pourd. A 7% ore should give aprofit of approximetely 3£50.00 per

day .



In order to utilize the lower gruade Ores of the mine it : pears
necessary that a certain smount of concentretion be made on the &ver-
age run of mine ore, znd I would suggest thut tests pe wmwnde at
once on & sufficient scale for positive results. Irom laboratory
tests recently made it would sppear that an iron copper concentrate
can be had from a vexry éimple water washing process, thot vonld
run from 10 to 15% copper and should carry about 75% iron. Pro-
vigded you can be paid for the iron, &S well as the copper, & pro-
fituble business can be made, but if payment aclone for coppser is
the best that cen be hed, a higher retio of concentration would

he nocessery . This would mesn flotation and fine grinding, and

<

very clear proof.-in a test mill, thut profit cen be had on a &%
ore, will be necessary before the milling proposition can te
seriously considered.

ORE RACHRVES:

Az has been explained befors, in regerd to the charecteristic
oretodies of thisg mine, it is not possible to block out with
crosscuts thru the orebodies, zs the ore is too soft and heavy to
stund but for a short time.

Por this reason one must rely on generally known factors
relative to the orebodiess that have been located in the recent
development wori.

45 this work has showed the position of orebodies that have
been formerly opened up, either in the vicinity of Nos. 1 and 2
shafts above the 200 ft. level, or in the vicinity of No. &
shaft below the 400 ft. level, or between the 400 and 300 levels,
the knowledge of your lianager, ir. Lane, who was in charge of
operstions when ore was mined at these points, must be taken in
making s rough estimate of ore now mveilable. The reccent work in
the mine hac confirmed your Manaper's knowledge of the position of

these orebodies, and the extent and approximate grede of the

My samnling, in blaces thét have been opened have cheched
¢losely with ilr. Lane's estimates of copper content, snd having

diccussed the subject thoroughly with him, as to methods of
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avproximating probable tonnage in the mine that can be mude available

&3 soon as it may be wanted, L am confident that hic estimste is

©
3
&)

congervative as to tornage snd very nearly correct as to cs

(&3
3

rer

contents.

Without Mr. Lune's personal knowledge of these orewodie

]

y any
srrroximation of reéserves would be elrost imﬁossible with present
mine orenings. I believe, with the stoption of the deep-hole drill
that is suzgested, thut ore estimetes csn be made in the future with
& very considerable accuracy, and could we have had such data at
thie time, 2 much greater tonnuge could be concidered &g reserves
‘than can be allowed with safety in the approxims te estimste that
can now be given. .
ESTINATE OF ORI RISKERVES.
FOOTWALL OREBODY (35)

WIDTHE0= FELT
Iotimate 52,706 tone

2.5% to 3.5% copper.

v

Estimate necescary from B. C. Lane's knowledge when ore
was previously orened. This ore was &t that time delinested by
drifts and crosscuts for a distance of 250", but no ore stored
avove 300 ft. level.

0. 4 OREBODY

Width 17 feet to 20 feat.

Estimate 24,471 tons.

2% to 3.5% copper.

This orebody was crosscut in No. 1 Intermediafe level, where
it showed a width of 17' and sampled 2% as delivered to the surfaco
4 gample of first 10' gave a rssult of 6% when opened. In crosscut
I'o. 2 it showed a mixsd ore of low grade. Crosscuts 3 and 4 were
not carried into the ore. I believe that this <ame orebody was
crosscut in tne main 203 orossnht, where it showed a width of 12!
and sempled 5.26% copper, and st 13' ahove this poiat stowed &

width of 18', 9' of which sempled 3% copper.
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width 25 feet
Botimete 20,206 tons

e

5.5% to 4.5% copper

This body of ore has been opened recently in the Intermedlate
stope above 505 crosseutrand this ic tﬂe highest grade orc off any
of the footwsll bodicecs. Iy last sample from the two lead cets,
taken on Jenuary 2¢th, gave 4.99% &nd 4.40% copper recpectively.

RO, & CRERODY

v1idth 20 fees.

dotimete 44,270 tons

£.5 to 3% copoer.

It ic Lir. Lane's knowledge that this orebody wes cut ard
some ore extructed on the 200 level and the 200 level, cnd trat
;t passed thru the No. 5 shaft between the 200 and 4C0 levels.

Its further continuaztion between the 400 and 500 levels 1is
mentioned in the Reber report, mede during the Clark leuse, us
en =ddition to probeble ore existing al that time.

Orebodies Noe. 1 &nd 2 that ilr. Lane worked in the past inn
the vicinity of NMo. 1 sheft, und the extensions of which vere
locked for in the recent he ewall development, cennot yeb be
counted on for but a moderately small tonnuge sdjacent to where
the 0ld work was done. (lir. Lane estimotes 7,529 tons of 2.8%
to 5.F% ore.)

These orehodies are undoubtedly continuous but do not pitch
downward at as much of an angle &c do the orebodies necarer the
footwall snd tkhe three long chosscute that have bzen recently driven
towards the hangingw.ll ure undoubtedlv béneeth these extencions.

A resume of the aypproximete ore reserve &s indicsted is

W:TT|11PDZ

Tos. 1 & 2

To. &
Tntermediate
No. 4
Noe &

TCAL ) 149,147 torns @



(=]
—

PRODUCTIVN POSOSIBILITILS.
It is obvious that, wiven & certain tonnuge of availsble ore
in u mine, the lurger tkhe bhlock that can be worked from any one

rlcoce the 1«

o
i)
[é]

ig vhe cost, und if an entire orehody can be mined
ag it bresks the best cconocwy recults.
However, there are many factors thset control whst &mount of
.ore of an orchody can be mined, for there is o limit at wiich the
costs will equal the recovered value und beyond cuch limit the
operction will prove a loss. The controlling fectors urc the grade

of the ore, the cost of mining

O

truensyortetion and smelting in casc
the ore is shipped,and when the ore is too low grude te ckip, thers
will ve cost of mining, cost of milling &nd concentration of the
ore plus cost of transvortation snd smelting of the concentrites.
Recsides these costs, the ratio of the conbentratirn iz us important
a factor as the grade of the ore.

These numerous factors will control the grade of ore that can
be worked &t & profit. The cost of transnortation end smelting uare
fized within certain limits and cost of mining cen be estimsted
approximately on recent costs amd ﬁy rcst experience in the came
mine. The ratio of concentrstion, however, is the most importont
faector thet must be determinei by a mill test end such test should
be mude a5 coon as poecsivle for zltho the ore reserve estimates
show a very large tonnage of ore as approxim tely svailable there
it no average ore €t this time thet will return a profit on cshipring
directly to & smelter.

ﬁ concentrating mill can toke ore of and zbove a certcin
limit of vslue and by carr,ing awsy & large pert of the orec for which
the smelter does not pay will reice the veslue of the smull tonnage
of concentrztes thet remeins, ari elimincte the freight und trest-
ment cosct for the larger vart of the ore.

For estiméting wrut can be done with the ores of this mine we
have certein factors at the present time as follows:

Copper ¢notetion is approximately 13¢ ver pound.

m3 & . zones ~ .
tne average grade of the ore in the min is .07 sbrper
° v ja e



This ore ig assumed to carry £% moisture.

The concentrates from & mill would be zssumed to carry £%
moisture.

The extfaction in milling should he 97%.

The prod%ction of the mine is assumed at 200 dry tons per
aay .

Tre freight rote at pfesent is:

Swunsca to Eouse

.}1‘ . bols
Bousc to cmelter £.20

TOTAL on ore over #20. value.

The freight rute on lesg than $10.CO ore may be $2.72 from

mine to smelter.

The treutment rate at the smelter has been 53.00 per ton,
rut & *2.FC ver ton rate is expected.

The liquidetion is on & Dbasis of currert copper guotutions
less 2.5 cents per pound, and & deduction of from 10 to 1f pounds
rer ton'depcending on the grade of the ore.

There are three propositions to be concidered:

1st. Shipping direct.

2nd. A concentrstion by waching after coarse crushing and
fine grinding.

3rd. Concentration by flotution after fine grinding.

Mining costs on & pasis of ZC0 tons per day &llowing for the
necessary development of the orebodies is estimted at 25.E0 rer
ton of ore mined.

l1illing costs on same tonnage is estimoted at 65¢ in a
coarse crushing (10 mesh) and table ooncehtration. Sl.éﬁ per ton
with fine grinding and o0il flotetion.

PROTOSIMION NO. 1.

Skipping ore direct

200 dry tons (215.3wct !} Smelter nays 1Z¢-2.5¢ = 10.5¢
Grude of P rulue i

Pay on Value Treet- Ree'd per Cos £5
ore ' per ton. ment ton
4% 70 1lbs. @ 10.54 &7.35 32,60 w4 .85 lind

Vulue of duay outpus " 970,00
Loss per day WILEV00
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Grede or ore Pay on Value Treat- Réc'd per Coste.,
per ton ment ton
If freight rate was reduced to 36, %6, £.00 or fiz.72 i
Loss per day $316.C0
5% ave, 90 1bs.CLO.B¢ 59.45 $2.50 $6.95 liin 7CO.00
" Fr _‘8.00
Value of day output ’ 2¢0. O
PROFIT PER DAY 3 2.00
A reduction in freight rate to 02.72 would show
estimated profit per day o 105.24
6% orec &t 13¢ copper gives en estimuted profit of 1863.00 per duy.
The poscibilities of the mine as & shippetr depend cn 1te
ability to precduce a better than &% grade of ore of huve a
J ¥ &

better than 12¢ copper murk

PROPOZITION

Coarse grinding
Tor this
of eztrection must be as

will give approximotely

(10 mest
estims te the ratio of concentret

sumed until a mill test can be mode

~ 4
cu

0. 2.
)

and table concentration.

s

ion, and percentage

the

s
[%

these factorc.

(&)

200 dry tons per day of 3% ore Ratio of concentration 4 into 1.
¢7% extracticn or 48.5 dry tens o 12% concentrastes.

Freignt to be paid on £2.63 tons of concentrates with 5% moisture.
(i)

Grude of Pay on’ Value Treat- Rec'd Costs
concentrates ncr- ton. nent ver ton

1% 225 1lbs. @ 10.5¢ $23.63 #2 .50 321,

Velue per d y ocutput

*  Loegs per day B 21,50
% |

If «l1. the copper was saved loss would be «2C¢

D F
With copper gt 124 per 1lb. estirated profit is  3EBL.20
”ﬂtn correr at luﬂﬁ per 1b. extretion 7F% estinrted profit
i 122 .83,
Witk copper ot 147 ver 1b, estimsted profit is HE6.C0
{Z.)
<00 dry tong per dey of 4% ore. Ratio 4 to 1.
16% %1€ 1hs. ©LO.HY B23.075 D250 $30. HMining 700.CC



Cogsts
11lirg $1£0.00
Wreieght 2 20

~—10r6.20

Valve day output 1482.8¢
Profit per ¢y 5 426.59

A Z.5% ore would show an estimuted profit of 2172.00 per day .

The Arizona smelters will not pay for the iron content.

The iron content willlrun st least 7T0% which &t 7¢ & unit would
&dd *.90 per ton of concentrutes or H237.00 per doy .

The rourh concentration mill wes considcered perticularly with
the ides thot the smelter would allow us something for the hizh
content of iron ss hemstite thut thege concentrates will carry.

The Arizone smelters, however, do not need high iron con-
tent ores or concentrates, but if the Salt Take cmelters would
-need this iron snd could pay you 7¢ vper unit for irom it would
probably pey the freight rate to Selt Lake, ix which case thed%
ore would show & profit of %200.00 per day.

PRUPOSLIT ION 0. 3.

pig: grinding ané flotation. Rutio ¥ to 1. Extraction 97%/

The ratio of conccntration cnd percentage of extraction is
what wes done in overuting the Clark mill thet treated thils ore in
1¢20. Since that dote a prest advence hes been mede in the Ilotetion
nf most oreg, andvbetter results ot less cost should be exrected with
& modern mill ot thigc time. The milling cost excliusive of overneud
was et thoet time 51.2F per ton of ore milled. The Genersl EXrernse
was 1.20, snd if distributed one-half to milling would make miliing
charge of "1.83. Tris was hased on 100 tons per ds, . Cn & 2C0 ton
baeis it would not have been more than .J1.00 per ton end with a
moicrn mill the cost of milling with overhead would not exceed 51.:E
snd chould-be brought dovin to #1.00 per ton.

200 dry tons per day of &% ore would produce ' £38.67 tons of
éoncentrates. ©97% extrection would be £7.71 tons of 21 concentrates.

Preight on 28.57 tons plus B% moicture or 20 touws.

217 concéntrate or 440 1lhs. less 16 1be. would be 4CF 1lhg. O 10 .52

wonld muke ¢ velue per ton of B2 FER
Leze Trestment churge 280

Receive per ton 240,0ch
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27.71 tons @ 40,025 would he a production per dey of %1108.C0

Costs: Iining 200 tons @ SE.60  £700.00
)

IHlling 200 tong @ 1,25 £50.00
Freight on 30 tons @.<.Z0 12¢.00

Cocts per day 10ve.00
‘ Profit per day B 29 .00
4 &% ore with copper st 15L¢ would be & profit per day of #13%¢.00

noo

N &% ore with copper at 14¢ would be & profit per dsy of $190.00

1, ~

e o .
e S285.75.

s
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ore with copnrer at 13¢ would be & yprofit per duy of

21
TG Sy

7> ore with copper at 1€y would be & profit rer day of 5294.00,
Should milling costs be reduced to $1.00 per ton it would
4dd 50 per day to thc profits. A [3.00 mining cost which your
Lenager, ilr. Lane, believes is possible, will add 3100 per day to
estimated profits.

RiCULLL OF PRODUCTICN POZZIBILITIED.

43 ¢ chipring proposition under existing freisht wnd smelter
rates, a 5% copper ore will just about break even. A reduction of
freiglt rates on low grade ore to 52.72 would allow &n estimcted
profit of 10E per day with copper at 13¢. & 6% ore would allow an
estimated prorit of [363.00.

Chould you be fortwnate enough to locste ¢ number of high
grode orebodies cimilar to the Z02 orebody, the admixture¢ of such
ore ghould give a profitable grade of ore for cshictment, Ttut while
cther hodies of rich ore undoubtedly exist, their locstion cannot
be determined by uny physical conditions as yet noted, and the
shipping pocscibiliticese of the property must await the sccidental
discovery of these high grade bodies of ore that will undoubtedly come

large
during the exploration for the cxtencions of the/lower grade bodics.

The coarse grinding concentration consideraticn would meen the
minimum investment in milling, bﬁt the retio of concentretion is
not sufficiently high to show the possibility of ¢ vrofit on & %
ore due to the necessory charge for freight onm tre hegvy iron con-
tent of the concentrote. Should, however, it be possible to raise the

grede of ore milled to 4%, ihe estimate chows & satisfsetory rroiit,
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Sheuld it be possible that the Sult Lake smelters would take
the concentrate and pay sufficient for the ifon content, tr: vro-
tlem wonld undoubtedly be solved in a satisfactory minmcer.

With no rossibility for credit on ivon, but with perhups
slight reductions in freight and trectment churges and refinement
in milling, which a test may ehow, an ore running %1% copoer will
doubtless show a good profit (with present fectors (172.00) end by
minirg the ore g cleun as possiltle, this grode will tndouttedly
be mode, sltho the pussible ore tonnage as estimated would be
concidercbly reduced.

The third consideration. ine grinding «nd flotation.

On the avercgé mine grade of 3%, copper estimated at 1y
end with 2 tonnage of 200 dry tons per da,, tne opcretion shows &
ﬁrofit of but %29 per dey.

4 reduction in milling costs to 51.00 would add $E0 to profite
end & reduction in mining to #%. would meon the addition of (100
to dsily profite.

By reicing the grude %o ZL% profit is estimcted as 226.0C.
rer dey.

The differente between coarse grinding, provided mill teste
can give us the 4 to 1 rstio that we heve astumed, and the fine
 grinding plaent sppears to be sbout P60 per day, or a little more
tran EO7 & ton extre saving in fevor of the fine grinding mill: .

The results, then, of & test run on a 3% and 31% ore from
the mine should be the determining factor in the milling considera-
tion which it is evident will be necessary for a profitable

"rroduction.

It is my opinion that the extensions of the hanging well ore-
boﬁies can-be readily loceted in the menner thut 1 hsve suggested
by the decep drill hole metrod from the drifts and crogscuts thet
have recently been opened, end I anticirate that these orchodies
vill show & grade of ore thot will, when mixed with the lower grade
ore of the larre footwell bhodiews, give a reculting grade that will

mare & catisfactory production with profit.

(signed) Alvin B. Carpentecr, . l.

Pebruary 1, 1928
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vanses, 4rizond
Jupuary Elst, 1928.
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Ur., 0. I, Souwdenn, Precg.

Clara-Swunsea Mining Co.
Los Angeles, Califommia

Dear Ilr. Souden:

About the fifteenth of June, 1927, you requested me to make a
report on the pine up to that date, this report wag completed on
June 24th. In this report I spoke'of conditionsg of the property
vhen we Tirst started operetionsz, wlso giving you full description
of all ecuipment on the property at thet time. Abcout the time this
report wos completed we mode our first discovery in the SCL ore Lody
‘onn the 3CO ft. level. Thic lenze produced the richezt ore thut hus
ever been found on the property, in face, doubls snything trat has
ever been chipred. If L had not mixed from about 75 tons to 100

-tons of 3} and 4% ore with this material, the average'on smel ter
returnc would have been in the neighborhood of 10%. £:r mine cars
of taig miterill, which would represent 57 tons, carefully sampled

. Ffhcve were

vhen we first encountered thic lense, ascayed 16

=
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three sevarate samples taken of eavh car to get this averege .
The width of this lense voried from 8 inches to six feet, tre
lense occurred in & lime fracture, there ceemed to be no reimanent
henging or footwell, We drifted on this lenge 76 or 80 It. north
50 ecasterly direction. We run a raise on this lense of ore on the
Z00 ft. level 20 feet, this scencd to be the top ¢s near g we
could determine of tte lense. We stoped out from this raise in the
neightorhood of 76 tong of ore.

4t the end of the drift this lence pitched below us, cnd we

found it necessery then to sink a winze gbout 45K ft. l1n sinkin

an

tris winze we had uhout the seme condition &g we had in the drift,

ore varying ubout the sgme width. Ve stoped out consideralle on

@

the south side o1 this winze. At the bobttom of this winze the ore

pitched off to the northeast, we drifted about £7' on the ore.

Trc ore in this drift cveraged from 1 to £ ft. in widtih. At the
erd of thic drift the ore pitched down and we cunk another winze

about 12 ft. la this lust wirnze that wae sunk the ore pitched

atout 45 degreec, akout the sume as it was all thru the workings.
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In this 12 % . winze we wook out one-curloud of ore that cssayed
11.79%. This seemed to be the end of this lense tc far asg we could
determine from the «mount of work thet we had done.

a3 you know yourself, Ir. 3ouden, sinking wvinzes 13 u very
expensive metkod of miming. However, I think it was necessary to
sink these winzes in order to determine the extent of tniz ore
COAY «

aAfter checking over the number of cars that we had shipped

from thic lense ard the smount of monsy, #11,415.05, it wes

D

Iy

impossible for me to stop wvrospecting for this lence of ore. While
you were in burope I run & raise from the 400 ft. level to the
2EQ ft. level, this raisce is mrked on the map, 280 raicec. From
"the top of this raise we drove & crosscut 84 feet and connected
vith bottom of the second winze thet we sunk on the ore. Inis
cornection wes made for two reesons. First, for the ventilation and
to try to dctermine the course of thit 302 lense. From this point
we drove 97 feet of crosscuat in northeasterly direction. %We founi
in this work considerable bunches and stringers of high grade ore.
The last 47 feet of this work we seemecd to be drifting on the formationh
instecd of crosscutting und we founa throvghout this 47 feet qguite
a few tons of very rich ore. You will see on the map on this E50
level a crosscut Qriven nocthwesterly 127 feet. The icst 18' of

nis piece of work we were in contiact betweca the iime snd the

ot

gchist, the limc making the footwall end the schist meking the
henging wall. The pitch of these two walls ac near &s we con de-
termine was lLetween 12 and 1F degrcee. When we first broke thru this

contaet we had ehout three or four feet of ore. The first scsca

&g

teken from thiz ore went better than 7%. Ve took guite a number more
of csscys thut averczed botween 4 and B% and up as high cs 9%,
/This orxe continued thru this crosscut about 20 feet. This ore

szed below ug in the crosscut. We drifted nertheast and southwest.

w3
[
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In the northeact drift we driftecd 42 ft. From 2ll indications Wwe
nuacced over thie lense after the first 5 or 6 feet. After this worxs

was conrrreted we drifted 20 feet in & southwesterly .direction. At



the end of this &rift the ore seemed to lay above uvec. About 10

feet from tke end of thisc drift we are running a raisc at the

[y

rresent timc, but it is impossible to state what this reisce will
develop until we do & little more work.
You will find on the 400 ft. level 404 crosscut. This croscy

cut ie¢ run in southwesterly direction 235 feet. This crosscut

’.‘1

WGE

driven on thic level to develop the 302 ore body, as well as to
drive beck to the han L]ﬂ” wall and develop other lenses of ore

A

thst should occur in thic formation. A4 €13 feet we heve driven &
two compartiment ralse 58 feet. A4 38 feet we encountered 5 or &
feet of ledne matter, the stringsrs recembling the 302 ore. Alter
russing thru thie lédge formetion we encountered the hanging wall
which 1is the porphyry. W¢ raised in this 1F feet in the hzagling
welle At the 50 level in this roise we are driving a crosscut
in & coutheasterly dairection. This crosscut was driven to make
connection with the 350 level, as well es driving out to break into
the contact. The course of the hauginwall is north 16 cact, end I
¢mpect in the next day or two to bresk thru and fina the ore thut
we cncountered in the raise. 1 am confident we are close to this
centeet as the veter is pouring. from the left hand side at the
rrezent time. I have alweys contended, Ir. Souden, ever since I
heve opened this property, and I have baod, the advice of a number
of very able mining engineers, as well &5 mining men, that when
this rphyry was developed thet we would find our rich lenses on
the henging well side, which is the porphyry.

I think the ore will occur in lenses_uléng the strike of the -

of the vein

wall Jjust the suméz as it does on the footwall side/cnd I fully
believe thet drifting clong this woll that we will encounter in a
very short-time the 302 ore bhody and T also think we will find
other lenses of ore in doing this work. The work that has been
done on the west side of the property hus all been done in &
worknmenlike monner and I am confident if we develop along thi
hanging wull that all of this work will be used to a very good
advente

e in mining operstion. T would also suggest we cxtend:

the moin crosgscut in the 404 about 5O' further as I am coniident
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we will get ore on top of the »orphyry. I would recommend a
ruise atthe end of this crosscut ss I taink it would be oxnly a
short distence thru the porphyry. |

4 chort time before the property vwos taken over by this
compuny, I made you & }erort of the ore bodies on the footwull

side of the pronerty. I also made the stutement to you that

101

most of these ore bodies_had only teen worked by me in my

past operations of the properity. Lnout the time that my last
report wae written, I hed just completed the intermediute level
about 367 abovelthe 500 foot levei. I completed thic piece of
work which ie in_the footwall. Ou this intermediste level I
irove & crosescut every 26', The first crosscut I encountered
about 12 feet of ore. "The No. & cresscut was driven but & very
chort waye, but we did not get to the ore. The No. 3 crozscut
was just driven to the bpve. No. 4 was driven into the ore cbout 8T.
Thiz ore would assey from 3 to 4% copper. The ore at this point
will be about 12' wide. DNo. f crosscut showed sbout 12' of ore
that vould avercge & to 4% and there were placcs in this ore that
would go ©%, but it leid in lenses. Ho. 6 crosscut shows 25!

of ore thut will assay 2, to &.%. This work wzs done by me in
Sertember of last year. Ly intentions were when I did thicpiece
of work and started these crosscuts to develop a body of ore

that I had worked come 16 yesrs wgo when I was foremun of this
nine, end from the point thoet I hed this ore body on 300 ft. level

e

it was my intention when T drove thic intermediate level to top

siice this ore body and work down on it as I mined. 1In order to
locate the ore that I had 16 yeers agzo, the only record thet I had

in this of fice was an 0ld map or tracing thet hud been made sbout
4 (™

Cyears oy

, and tgking our neﬁ surveye from this map I find that
Lfter vie hud checred it out thet it threw ueg out on vur calculations
in the neighborhood of 50" snd I find th:t the ore I vorked on
intermecdiate wes not the lense 1 wag ¢fter when L first sturted

the development work.
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This intermediucte level und workings was not money throvn
avwey &8 1t bos developed ana will develop thousends of tons of
milling ore thet will run from 21 tc 21% copper.

AYter discovering that I had not digcovered the ore body thot
I was after, 1L drove a erosscut 303, which is indiceted on the
men e eneh.  This crogscut is 176 feet long. Driving this cross-
cut 1 cut thru & lense of ore on the footwall 25 feet wide. Qur

%

engineer hue sumpled this ore over five sets 28 feet and hic assay

—

wes 4,914, ur. Curpenter, our consulting enmineer, was on trhe prover-
ty a few deye wgo. ¥ic wmple scross this body of ore wee EL.Z67,
making an averared assay of the two somples 4.08%. From the end

of trhis crosscut I raised up in the footwell 16' und crozscut una
as soon &g my crossent got thru the footwall I encountered a hody
of ore trat hus &n asscy velue of 2.968%. This crosscut is marked
on our map <0Z intermediutec.

FTrom this point I c¢resccecut 40 feet at the end of 40 feet I cut
the lence of ore that T vwas after. 1 arifted on this hody oi oxc
<C ft. At the end of this drift I crosccut thru 25 feet ol ore.

The f£first four cors thet I shipped of thie stope, the avero
aseay vwas Z.98%. Ve huve shipped altogether from tiris stope 22 cars.
On the¢ sill floor we have vworked tnic ore 14 sets, which will

make 70 ft. inlength, some places firve sets wide, armd we hsave

three floors oren which will give us perpendicular thru tie vein

19 feet ana the width so fer is £F feet. 1In this orebod, I heave

Hy
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cncountered & condition thut I never encountered in this min

7o)
<

The ore thet we had mined wp to gbout Jamuary 23rd vitched [ust the

o

prrosite way from anything thet T hed ever encountered in the mine.
Thru thic lur ¢ vein we encountcred lerge pieces of ore thet would
run £00 or 600 rounds thet wondd wesaey € wund 7¥ corper. These

net we viould heve to tuke o machine wnd

ot

picces of ore were go hard
rlug trem before we could hreck trem. The only ws; that 1 can stote
nke cause of thic was from the lower rrade oere that other co.panies
mined undernesth this, o well ¢o ones that T had mined bhere in yeors

gene by, which would be vetlween this ore snd the footwull, the

Stowes being left open und allowed to cuve unt thig Jretedy bein

.
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4 other
& parallel ore body e¢nd only & short distunce from the/ore tLody
hus been thre cause of this ore body hrecking anl pitching devwn in

Just the opwosite direction from which we ghouvld cacounter it.

The lacst 4 or 5 days thut we worked this body of ore we Zound the
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altogether different, this ore being hard sad in plac
showirg no cien of & break”and the valueé were increacing each

day as we drove ahead on the 8ill floor. Theavertge asauy on the
lust day for 85 mine eaio, which would be in t

he nelghborhocd of

3% tons of ore assay 4.35% copper. Our asceyer took two sumples

£
)

fro m the face the day we stopped worling, which ran 4.26%H un

5, Bac
2 2

e

which makes an average of 5.04%. lir. Carpenter's sample on the lead
set was 4.97% snd his essay baclk of leud set was 4.40%.

I am confident now thst I hsd just entered the ore body that
I ststed was in the mine before I came on the proverty snd I believe
vhen we start extrecting cre from this point spzain thet we will
be more then pleaced with results, that we will get frcom extrzection
of this ore. 16 yecrs aéo I encountered this same ore tody on tre
200 ft. level., I clocuted thic ore bhody in s crosscut about EFH or
6.0 ft. from the footwall. 1 sunk & winze on this ore body &t thet

time 20 £t. The ore that wos taken from this winze &

ct

that t

e

me wes

ok

sacxed &¢nd put thru the'smclter wiiich was in operation &t thz
timz. The usssy on this ore was from B to 7% 6m this level. This
ore body at thiclevel was about 25 feet wide.

At that time there wus very little ore extrected cc it was
Just s short while before the vroperty was closed down. I would not
szy thet 2ll the ore on tiis 25 ft. would assay 5 to 7%, tut the
ore we took out of the winze showed thiis value. This ore is the
game as we huve in the intermediaste stopes as the charscter of this
ore wal jugt the some ag we ere mining at the present time. T have
never encountered in &ny lense of ore in tiris mine the same
charccter of ore as this. The orebody haes never becn worked from the
roint where T am working it und intermcdiste ctopee uy to the 200 ft.
level, The estimted tonuncge of this ore body i 20,706 tons. I
think this cstipate on thic ore bLody ic very conservative ve I am

cenfident that it cen be worked for guite a distunce above the LGOU



Tuke this ore body ut the vreseat time with & reuconunle
freight rate and a cmelter rate vhere you would get on iron credit
T do not think there is & doubt but what we ccnld moke this lence
of ore show a resonable profit. Freight, as you krnow, is $2.10
from Bouce to smelter at the present time snd the freight on our

our road is .90¢. We have a smelter rete of $3.00 per ton.

)

Yhen you ana I first started this property, I thim: thet we both

nlanned on the sume frelght rote and treatment charge thet we hod

when we opersted the property before, the freight rute from Zouse

of
to Bumboldt was ¢t that time $1.5C on %his grade/ore. V¢ ned <

M

freizht rate to Sasco of #1.65 from Bouse. We had an iron credit
from #1.75 to $2.00 per ton,. With this kind of a rate there would
be not & doubt in my mind but what we could ship the ore &nd make
a profit.

In 7y lsst revort to you on June 24th, 1927, I recommended to
v ou, which I will copy in tiis report "thet to my personal know-

ledge, from mj.past experience in this property 1 find thet we

have & very large tonnespe of 25 to 31 ore, in my judgment it will
take a good many yecrs of mining to cver exhuzust thic ore with
reasonable tonncge say from. 220 to 500 tons ver dcy, this ore uwnder
the present price of copper, freight rete and srelting charge will

not pay to ship. I hsve at various times made tests in a cmall

vay in wet concentrstion on tiis material and I find it works very

satizfactory for wet concentrstion. I would recommend thst we hove
a test of oné ton of thlese orés made for concentrstion-gnd if
tects are satisf&ctbry I would recommend counstruction of & 200
ton mill here onh the property, cometime this fall or winter, as
you kmow we hove our ovn power unit vor this plant, that could be
operated with ebhout the scme overhecd expense as we have now. I
find in devcloping the higher érude ore hodies here in the mine thet
I hove to rendle a cereuin amount as well as this  develop tais low
grade ore. This would lessen the cost of the shippiﬁg extruction,

as well oz the mill ore extraction, while all overheced eéxpenses

would be the sume outside the labor snd un edditionzl £5 or 20%

.
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cost on fuel o0il for the mill. I think, however, it +111 puy to
investigute und conuvider this metter."

Yecrs gpo when 1 vas cperating this pronmerty pefore I hed at
different times made tests o wet concentration. I have g friend,
by the name of Overstrom in Los ingeles, who is the inventor of the
Overstrom concentretor tuble. Hr. Overstron made a test of this
ore For me on wet concentration and he claimed 2t the time it wsg
senderful concentruting ore as well as wusking orc snd the loscesn

G 2 tol or 4 to 1 would he prectically nothirg on your toilines.

wi. Overstrom cleined at the time trat it would cost per raw ton

erywhere from FO to 76440 corcenirote this ore with the right king

-
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of rlent. Since 1 have operated the rroperty this leot time X

one or two punning tests and Mr. Yrite has slso modae- tests. Th

o

heud sample wee tulen from tre bin end showed 4.82% the weight of
86 ozg. efter wozhing allowing a stream of weter to run in the
pen without sny sgitation beyond occegionelly stirring the ore;
Z8% of this scauple was veshed -over the side, leaving a concentrute
wnich was by eight 62% of the original sample, which assuyed 8.:24%
corper, the asouy of the tailings wos no ver cent. This is the result
of Severzl tects, the best teot being mude from ore ground iC mesh
which wes the mesh of the ore in ahove tests,

It would be inpocsitle for me to stote in teis report juzt
“What the cost of your mill would be &nd I do not think that anyone
can malte u cost sheet on this until there ig a test made. I am not
S0 sure but what we could use Jiges here in & mill to very good
adventeze. I think thot the muiﬁ costs in this plant would he your
povicr unit. We huave plenty of boiler capacity already instulled.
Ve have our muin generatof. Ve heve one 50 hp motor that could be
uced probubly for crusher or mill. Ve bave another 1& hp motor
trat will carcy up to 20 horsepower. Ve huve a full set of
switchboards that we would need in the operction of this plent. Ve
algo have 170 hp. Hamile ton Corlis steam compound eéngine that
would have to be installed. The cost of installing this e

el grncrstor wnd getting equipment re:dy to run would be from
w1,000 to [1,£000. We also huve, T think, 811 the tenks we would
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need for the mill which is quite an item. W wlso have a lurge
Bleke crusker. Ve have yuite & lot of pulleys «nd line shafiting
thut could be used to adventage in this mill. There is one or %wo
nill sites thut could be used. OFf course this could be sone into
11 we decide to put up pluht at lster date.

I have hed our engineer muke & map showing location of ore

bodies that T know of here in the mine, zhowins the groso tonnage
, { ) o (&

cf each individwl ore body, also showing the sgsay valuc. I h
Leen very couservative in estimiting the tonage in Tthese different

lenges and s Tor oo the values of theve different lenzes, I think

thet, T wm competent to muke the stetement of their asses velue, ag
I huve worked into these ore bodies from & numher of olaces in

the mine, boti on the 14F ft. level, 200 ft. level, 200 ft. level,
/

s well ss the 350 level.

Petween the 200 ft. level sni the 14L Tt. level on my las
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= ¢t the property 1 encountered whot T called & ¢ross

fault. Trhis foult or fscture is albout 30T wide. One end of this

47}

ferlt was worked under my direction cnd called the glory hole ctop

nere in the mine. This fsult will He on the ore mar . The ore thet

-

shipped from this place I think you will remember was 4% copner.

Q

411 the main tramming drifts from #£7 shaft that conuneets with
the raises to £50 ft. level as well us the 300 ft. level heve all
been done as 1 stated before in this report and have been nassed
on by the State lline Insyector and other mining men s being first
cléss in every respect and this work will stand for u long t
without any revair work. Our ralses, ore and waste chutes are in
¢wcellent renair and ¢ll of this that has been done in these main
tramming drifts cen te ueed for the extriction of all mill ores.

T h&ve'indicnted on the ore.map cssay value and gross tonnage
and arproximate width., I -huve ulso outlined on this map proposed work

to develop thic ore in order to show & tonnswoe For mill. T will

o

etert with the 200 ft. level from +¢ she ft, by opening thig driz
it will give direct ventilation into the stopes from the 200 ft. level
and 4ll mine timbers will be handled from thet level for the stopes

below. This drift ie ceved in end will have to be mucked out und



retimbered. When this drift is cleaned out &nd retimbered 1ib' we
ter your +E ore body. From thet distance on to 201 roise you will
parallel thig 75 ore body, which is 103 feet. Thic will give you
an ovening of 4 stopes into the ore tody from thet point. From the
top of 301l raise we will drive & croszeut 60 feet. This crosscut
will vess thru jE ore body wnd penetrate intermediate ore body,

the one that we are working at the present time. The 301 rcise viill

have to be extended from intermediute level up to 200 ft. level.

b
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Trom the too of ZC0 foot raisc on the 300 foot level you will
on the map prorosed work of & drift running for £% ore body of

145 feet. A%t the 'end of thic drift we erossceut into the ore probably
28 or 30 feet, We will be aple to open up guite a numier of stopes
later on from trhic piecc of work.

At the top of 250 foot rsise you will find proposecd wori of

e
Hh

L00 feet. This will open up one or two ore bodies. This piece o

work will not be in my estimote, as we will not need it, watil the

’
vre is worked out from:  &bove.

I think sfter resding this report you will find that I have

gorie into everything in deteil. I ¥Inow that you are ascquainted

with 21l of the work thet has been done va the property up to the

v
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zcent time. Ve muy be questioned why this ore has not bcen orened
uy iz the last develorment work. There is two or three reasons,
first, as I stated in my last report, in order to handle these
orecs we would have to have a mill und at the voresent price of conter,
freight retes and handling charges it would be imposesible to handle
them with any profit.

In thiz report to you I heve been very conservative in
all my ectimates, the cost of putting the property in shape and
setting thé property developed wn to.a voint for a mill will cost
ebocut <15,0C00.C0.

The work that hos been done on the property under my manasgement

2
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I first entered the property hae sll been done with the

intention of getting a high pgrade ore to ship end I believe with

) <
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SVWANSEA MINIE
District: Swansea, Arizona

Owners: Swansea Lease, lIlnc. Chas. Clark and &associates

Date Visited: November 4, 1918, by J. L. White.

Notes: (This should rether be entitled "Imprescions of the Swansea
liine™ since White was only on the ground & few hours snd made a

hurried insrection of the open workings with B. F. Grant, Supt.)

Country rock; gneiss capred with limestone. The ore occurs on
or necr the contact which at this point has a dip of about 45Q, the
hanging wall being lime, the footwall gneiss. Near the contact in tre
hanging wall there occurs & certain amount of chloritic schist.

Lenses of hematite carrying chalcopyrite occur at the contact or near
it in the hanging wall. |

The henging wall itself is vexry bad as is the iron snd neither
can he held open even for a drift without great expense in timbering.
at sbout 60' the hanging wall gete good and drifts will stend withous
timbering. The footwadll is good on the whole and requires very little
timbering.

The ore hodies are either large, very irregular shaped lences,
or clusters of small irregular shaped lenses. The maximum widths
are aboﬁt 40' &nd the ore or ore condition hss been found for lengths
of 5CO'. Ore has been found continuous for depths of FOO'. Different
ore bodies have been found for several thousand feet.

Seven shafts in all heve been sunk end at present three are
o pen., Only one, No. 7, the newest, is in gond condition and all
operations are conducted thru it. .

At present the 400=nd HOO' levels are being worked and
practically everything above the 40C level is in bodies that have
alresdy been'mined. Apparently if wes formerly the practice to
crosscut blindly into this ground from the footwall eide and vwhe re
ore wes encountered to stert & stope, timbering very closely with square
sets., This stope was continued &s long as pocsible wntil timbers
feiled end the stope was lost. Then it was in order to crosscut cgain
and if ore was found start a stope. Sometimes these crosscubs ren

g 4 5
into mined out sections and no ore was ivund. "N other cases the old
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caved stopes were entered where the ore had filled them completels.
When this occurred they were mined successfully. Thic was a very
extravagant method of mining, as a very large vercentuge of ore was
not recovered. It was cheap however, asa large smolnt of ore was
obtained without timbering after the csve and at times no timbering
vas attempted. |
About 8 months ago a system of mining wes instulled that

ss great promise if it is given & folir triel. Ruises were driven
in the footwsll end at 16" verticel intervals crosscuts were to be
started for the ore and a 5ill mined and timbered forlthe full width
of the ore and each side for ubout 50', which is probably the safec
limit. When the sill is cut the ore abvove ic mined, retresting to the
crosscut without ti mbering the sill sets are peven feet high. The

231l timbering forms a matt for the slices below. The top cut is

mined first, of coufse. This stheme has been tried on the 400 level

in caved ground, where it did not have a fair chence. 10 rsises in

the footwsll cn the bou level H. are yrojected. The ground below 400
v‘s new and has never been mined. The footwall crosscuts on the level
have exposed ore in five places. 1In two places sills have been started
and in one of them ore is being stoped sbove the lcvel also. This is
where the ore ic coming from at rresent aund it is.going to ruin more or
1 ess the ground above, as it is only a question of time when the stope
will cave and loosen the hanging wall for the mining of slices above
in the future,

The system of mining with footwall raices looks good and when

once instelled will probably allbw & big production. If tke ore

bodies &re more or less continuous I believe it could he modified to

do avay with mo-t of the timbering in the ore, that is, by putting

in the reises at EO' intervals and caving in to staggered crosscute.



Note by G. k. C. 1Nay '28.
now

The Swansea Mine ig/>vmed by the Clara Swensea Co., a
Nevada Corporation with authorized Cupitulz-. Preferred stock
1,000,000 shares O $1.00 par--7% cumulative. A1l this stock
has been issued to pay for mining property and A. & S. Raiiway.

Common Stock, 2,000,000 ghares at #1.00 par, of which 1,600,000
hes been issued at from £5¢ to 60¢ per share.

In Treasury. 400,000 shares of common ttock end cash, %75,0CC.
(HOTZ:) It ic provided that when and if the curnings permit 7%
dividends on both pfeferred and comnon stock additionsl dividends
shall be cshared cqually between them)

Stock is largely held in Irance, dbut company is controlled
by 0. M. Souden, 1003 Great Republic Life Bldg., Los Angeles.

The Geveloped ore reserves in the Swensea Lline are too low in
grade to be treated with profit (in my opinion) excent thru ercction
and operaticn of a flotstion mill which will cost 100,000 after which
a rrofit of #1.00 per ton might be made on the developed orc--tctal
$#1£C,000, assuming a copper price of 18¢ per 1lb. There is also
needed & fund of at least $£5,000 for additional exploration and
probebly 325,000 to put mining plant snd reilway in good condition.

If new comrany could absorb Clers Swansea, it: might issue
at rate 1 shoare of stock (par §1.00) for each share of Preferred and
Common Stock outstanding and pay in stock at 50¢ for stock inm the

Treasury.
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SWANSEA MTHE

NOTE BY G. L. COLVOCQRESSES, NOVEMBER, 1937

Tnis well known mine hos been operated intermiitently since

1909. A great many reports nave been made of which I no longerhave
copies and which would heve 1little value at present, but the genefal
conditions are vretty well covered by those reports of which coples
are enclosed.

In 1910 oz 1911 a smelter woe erected cnd operated for zome-
thing over a year when the company was but in bankruptey bat later
leased by the Trustee under authority from the Court.

Brom late 1914 to 1920 1 purchased and smelted at Humboldt
some £00,00C tons of ore from this mine which avercged around &%
copper. There was almost no gold or sjlver, but the high iron con-
tent made it veluwable as & basgic flux.

4 good profit was realized during the war end in 1917 the
compuny wes discharged from bunkruptey end & new ten year lease wes
given to the late C. W. Clark (son of Senator Clark)

Clark built & 400 ton flotation @ill tut discouraged by the
low price of copper only opersted to & smll extent and in the
sunner of 1920 my company (Consolidated Arizonma) purchased his lease
anid Gouwipment.

Consolideted Arizons end its successor, the Southwest fetsls
Co., develoved a substentisl quantity of 4% and 24 ore snd mined up
to 1924 close to 150,000 tons with good profit but by thet time we had
vworksd ont the high grade shoont, which appesred to bottom sbove the
700" level and anticipating no further profit from the large reserve
of &% ore which was left in the mine we gave up our lcase and
removed the mill.

4 subgegnent dttempt was made to operate by the Swansea Co.
but proved unsuccessful and in 1927 a new comrany, the Clarsa Swensea,
took over the mine u«nd leased the mine to K. C. Lane (their iormer
Supt.) who released it to Howard ields and through him to the
Ao S. & R. in 1929.

The A. 3. & R. erccted & new mill and mining plant but only
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worked for a short time in 1930 before the falling vrice df copper
forced them to discontinve.

Operutiohs were not resumed until early 1937 when the mine and
wmill were active until July or Augnet. I understand tic o their pro=-
duction aversged about 35% copper but costs were hiph and they lost
m&ney and according to Lane they have ﬁow given up all of their
interest in this property and ILane is aguin the lessce, and bas becoms
the owner of the very excellent mining nd milling equivment.

Lane is now seeking to obtain financisl zssistance wrich wili
rermit him to start up sgain and tells me that he has found & new
body of high grade ore but the extent of ctme heas not been detérmined.

There is undoﬁbtedly a large body of &% copper ore remsining
in the Swansca Mine and small shootsof higher grade materiual &are
frequently encountered, tut in my judgment it vill always be, &s it
hes always heen, & high cost producer and I grestly doubt if the cost
of production will be less than 12-13¢ ver 1b. of copper over any
long period of time.

I have not perconslly visited the underground workings for
several yecrs, but from reliable information obtzined from s competent
€ngineer who wes entirely femiliar with the mine wntil August of this
year I find no reason to chenge this opinion.

have changed

I 4o not think that the underground conditions/since Carpenteor
and . Lane made their reports (of which copies are enclosed) in'27
eénd since Lane .nade the "ore map" in '28.

Lane is a competent enad czperienced miner and he knows the
Swensea lMine fur better than any one else, but he has alwéys been
an optimist and in the past severzl of the ore bodies which he hed
sampled proved very disappointing when check-sampled by my engineers

or when mined and sent to the mill.
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In compliunce with request of your officiuls I have revisited the Suensen line

in order to go over the property with Mr, Line and to vefresh my nemory concern-
ing former oparations and familiarize myself with recent work and prosent condi-
tions. I beg to submit the following report which is partly bused upon iniorma-
tion recontly obtained but mostly upon my personal knowledge of the mino and its
operations from December 1913, when I first visited the proporty, witil the Swunsea
Lease Inc., whose oporations I directed, discontinued its wctivities in 1924,

PROPERTY AND LOCATION:

The present holdings of the Clura-Swanssa Co. on wvhich you ncw hold the leuse com-
prise 61 unpatented claims (lode) about 1220 acres, situited at Swunzea, vilceh
lies 20 mi. north of Bouse, Ywra County, Ariz. A very good voud &6 mi. coanscis
the mine with Bouse, which is on the Parker brancih of the ATESERy.

Elev, is about 1400 ft, and this cowtry is rocky with ext: scant
deszrt vegetation and no large timber. The climats

3 iz 1y hot 1in suwimer and very
dry at all vimes of the year, the mean annuzl rainfall being abeut 7", vat-- for
both domestic and industrial purposes is obtained from a pumping plant loczted on
the Bill Williams river some four miles distant, with which it is connected by a

6" pipe line, in good condition., The coipany owns both pumping plant and pipe
line, as well as all necessary water rights so that an adequate supply of excellent
water is assured.

All supplios must be browght to the mine from Bouse to which point the outgoing
ore or ccncentrates must be trucked, current vate being $1.25 ton.

Living conditions are exceptionally good and with minor repairs could accommodate
200 man, There are also a well constructed office and laboratory with corplete
equipment. Reference to power plant wand mining and milling machinery will be made
elsevliare in this report.

GEOLOGY AND ORE OCCURRLICI:

Country rock is coarse-grained, light coloved granite gneiss of igncous origin with
cenoiderable chlorite and epidote. More compact phases of the rock resoemble guartz-
site or quavrtz porphry with nzarly flat soldstosity striking to northsast and
dipping 10 to 20 deg. to northwest. In coertain sections, particulerly west of the
ocutcrops, the gneius is capped by dark brown limestone, alsc some li;ht colored
silicoous rock vhich agpears to be a quartzsite upnd of secdimontury origin, iiest of
the mine and south of the office there is a chloritic-arphobilite schist crurorsuble
to the limestone and further west and north the formaticn is cut by cierite which
probably occurs as intrusive dikes and along the contact of which quartz veins have
been formed.,

Above the granite gneiss and dierite, which are of pre-Cambrisn uge, is found a
series of chaly limestone upon which rests a flow of andesite with f{ragaents of
other rocks and volcanic ash and tuff, all of which are of comparatively recent ori-
gin, probably of Tertiary age. '



The oro depwsits are replacements in the limcstone containi nz much hematite~--

partly erystallized as specularite--also chalcopyrite. 3 .. the limossone over— i
lies tho gneiss (footwall of or: body) and is olften intimately ascociated vwiith
the a:phibolite schist. Large bodies of hematito usually form the hanging wall

of the copper cro with schist and/or lime lying dirvectly above them, The strike
of the ore boaring zona is north 55 dog cast and the dip is Lo the northwest,
about 45 deg. Two major north-south faults have becn noted nnd severas) minor

ones and the ore deposit lies in one or more faulted blocks of country rocic

this belng essontially irregular replacements of limsstone by specularite and
chalcopyrite.

The ore body pitchos in the zone to the northeast and the lat2ral width of pay
ore is from 10 to 40 ft., varying in accordance with the smount of replacenent in
the country rock. Lenscs or shoobs o. ora heve so far been devaloped it intarvals
throughout a length of over 2500 fi., the longest single shoot having a length of
over 500 ft. on thz 600 ft. level of the mine.

The origin of tho primary ors, censisting of pyrito and chaleopyrite, hus not been
Tully established. By some geologists 16 has been attrivubed to soluticns reculb-
ing from the graduul altervation of the iton and copper ninerals which normully occur
in dicbece dikes and assoclatoed basic ignaous rocks and after these winerals had
besn depocited as replacements in the limestone at high temporature and pressurs a
subsequent alteration libsrated sulphuric acid which convertod the iron sul hide to
cxideo, or--when the action uffected the limestone--to s6luble sulphates, tals

ol which are found scattercd throughout the deposit. This condition is similar %o
that which may be obsarved at thé Planect iine and elocviiore in bthe district wheve

in «ll similar cases tlo ovs is closely associated with the emphibolitic and chlor-
itic rocks in which a cortain porcentage of coppor normally occurs, but since the
copper at Swansea is all in the fowrm of sulphide, it must be sssumed thut oxida-
ticu did rot affect tho copper to a similar cxbont, or moro probably, that the
copper reprosented a different and later deposition than tho iron.

EISTORY AND PRODUCTION:

hecording to availuble information ores in this district viere discoverad probsbly
during the 1870's and a little dasultory development was done by J. %W. Johuson end
others prior to 1908, when sevaral holding compunies wers combined by tlo Clava-
Consol. Gold & Coppar ¥ng. Co., including the Signal, Clara Gold & Copper, Crown
Princess and Crown Queen kng. Co. thus bringing uwader one ownership the Signal,
Morro and Clara Croups aggregating about 200 unpatented mining claims. Stocks and
bonds of this Company were largely cold in France, Belgium and liolland. )

Active mining and developmsnt was then started on a substuntial Dbasis sné a rail-

road waz constructed 22 mi. from Swansea %o the MESERy at Bouse. Water was punped
4 nmi. from a newly consbructed"pumpiug plant on the Bill Wiliiams River and a 600-

ton smelter (2nd hand) was purchased and esrectod with blast furnace and convarting

plant,

In 1910 there were 6 shafts all on or near tha Copper Prince Claim &nd extensive
development was in progress bub regular production Goes not appear to have bogun
until after March of 1911, ' '
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The managenont at this time was both extravugent and inefficilent und the price

of copper was low. The Clara Co. failed in May 1912, and to aveid bunkruptey

its assets and stock were theon acquired by tho Swanaca Consol, Co., which contin-
u2d active cperations bub an cperating loss vas consistently sustained and the
Swangea Co. was put in bankruptey in Nov.mbhr 1913, with 0. ¥. Souden as Trusteo.
The smelter was nevar operated zubscquent to thal date, pricr to which abouts

40,030 tons of ore had been mined, mostly under ths direction of Lrnest . Lang
as mine foreman and mine superintendent, Sonden leaasd the mine to Judge Thenug

in 1914 and shipmants to [Hunboldt wud othor smelters worc begun around the [irst of
1815 and wers: continued from that timo forward for neveral years. The above men-
tioned leuse to Themas expired in Oct. 1916, prior te which date Judge Thoiwss had
died and 0. M. Souden cperated ths property as trustee and F. C. Lune as Manager,
These opsrations ware vary profitable and served groatly to reduce the indobbtedness
of the bankrupt co.

From the ghipumants made from 1914 to 1918 Lhe Huaboldt Smeltar alone rscelved over
80,000 toiuis of ore containing about 5,000,000 lbs, of copper.

On lay 12, 1917, the property was again leased, this bime for a period of 10 years
to the Swansca Lease Inc. whiceh organization was financesd and controllied by Chas.
“. Clark, who advanced ahoub §120,000 to puy off the remaining debts of the Swinsea
Consol. Co., 1in order to pamit it to bs released Trom bankruptey. Clark continued
to actively operate the mine and put down a new vertical shaft (known as #7) and
also, after thoroughly testing the ore, he erceted a 300 ton flotation mill 2nd be-
gan concentrating the ore in 1919 during which year the Hunboldt Smeltar raceived
241 tons of ore and 118 tong of conconbrates co:ntaining altogether 155,566 lhs
of copper. Shipments of ore were also rade to the United Verde smelter at Clark—
dale, Saco, etc, Plants.

P
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During the early part of 1920 ..: low price of copper rasulted in somewhat wreduced
activity and in July of that yeur Clark sold tlhe Swansea Lease to the Consol. Copper
Ariz, Smelting Co., of which I was then ianager and which owned and opsratzd the
Himboldt Smelter which reccived during the latter part of 1920, 3330 tons of ore
and 2738 tons of concentrates containing altogether 1,697,004 lbs. of copper.

During all of 1921 and the first fow months of 192 tho copper smelters of Arizona
viers closed and no shipments were made from Swansea but development work was con-
tinued in the mine and mill was revamiped.

Active minirng was rosuned before tho middle of 1922 by which timo the Southwest
Metals Co., of which I was also Manag.r, h2d suceecded the Consol, Ariuz. Sultng
Co., and from that tinms forward a large perconbtuge of the ore was sent $o the mill
which repularly trzated 7000-8000 tons of oro per menth making a rzcovery of 96 to
9€5. This procedure costinued to the middle of 1528 when the Southuect Lietals Co.,
having failed in its efforts to sacure a ronewal of the lease (for which it offsred
to pay & bonus of $100,000) discoatinued all exploration and dovelcpmont work and

aftir cleuaning out the best of the ore in the wain shoot between Lhu 500 and 700 fri.
levels rslinquished the lease and turned tho mine back to the cwners in the early
part of 1924, At that time the hisher grade ore which was then availsable for mining
had bsen exhausted znd with coppar selling at about 12¢ a lb, it would nct h:ve paid
to mine and mill the lower grado materiul which only averagod aboubt 3.0 to 3,55
CODPET, Of this last menticr.. -9 about 30,000 tons was known to exist in thas
upper vorkings of the mine and a comewhat susller tonnage of similar material had
also been left betw-:en the 4th and 7th levels.

e
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The Swunsea Coasol, Co. was reorganized in 1926 as the Clara-Swunseca Co., and
work was rasnmed ab that time wnder the dircvection of Mre., Lune who iiade some
shiprents and later toox a new lease in which the American 8. & R. Co. heconae
interested, This Company prouptly made a lurge investment for a new mill, rower
plant, camp bulldings and equipment, all of which were utilized for a short
time in 1930, until the deprossion und oxcovodingly low price of conpor ¢
a shut-down which continucd until 19%7 whon nising and milling were rosunc
soont discontinuzd when the price of copper again declined. The A. S. & R. than
dacided to relinquish thoir interest in the exlating lease which was subszquently
renewed on a more favorablo basis in favor of your company which under the man-
agement of Mr. Lane has recently resumed dovelopments and shipments of high grade
ore mined on a small scale Ifrom the uppor levels,

A complets record of production is not in my possession but the following is bé-
lieved to be apyvroximately correct:

Clara & Swansea Co. - 1911-14 40,000
Thomas Lease and Souden oporation 1915-17 160,000
Swangea Loase Ine (Clark) 1617-8 100,000
Swansea Lease Inc (Consol. Ariz. and South.) 200,000
Clara Swanssa Co, 1937-2 " 10,000
An, S. & R. Co., = 1930 z0,0C0

Am., S. & R. Co. 1937 20,060

TOTAL (about) 520,000

The average grade of this ore, excluding some low grade matoriul from thoe old
Gunps, was closs to 4% copper. The haart of the muaia ore body betwsen the
500 and 660 ft. levels, as mined by the Swinsea Leaso Lne. averaged a little
over 5% and ore shipped to Humaboldt from 1915 to 1950 averaged about 5.57%
scuewhat bebter grade may have goms to the othor smelters. The ore wined and
milled by the A. S. & R. is reporbed to have averaged just about 3.55. The
0ld and silver contents ia all of the Swansea ore is negligible,

REGAINILG ORE RESLRVES:

A% the Yime when my company took over ths Swansca Loase (1920) thers ware muny
tlocks of ore left in the upper portlon of the mine, sowme of which were no loncer
zccessible but most of which had been =cen by we or my ciiginzars on the cceasien
of nimerous visits we mude to the preperty subsequent to 1913, In 1952 the ore
in the open workings above the 400 ri. level was measured and sampled by my en-
ginsers and the estimute was 80,000 tons averaging @ little below 3.5% copper.
Scme of this ore was probably mined in 1950 and 1937 by the A. 5. & R. The esti-
nate did not include the remaining portioas of scveral ove bodics whieh branched
off into the hanging wall but to which cross cubs had caved in tho heavy ground
that lay a2long the footwall of the ore zone. With all this section of the mine,
Mr. Lune who actually did the previous mnining, is most familiar and his estimates
and statements, which in my opinion are most reliable, indicats that much of this
ore could probably be racoverad with prolit. ‘ ‘

When mining the main ore body from the 400 to 700 f¢. lovels, the management of
the Swanseu Lease loft a large quantity of lower grado materisl o place unid ulso
a substantial quantity of ore was lost since most of it was won by the to slicing
method of mining which we found to be somowhal cheaper than the squars sit systen
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that had been formerly employed. No accurats cstimate of the tonnazse or grade
of this material wus attempbed but it was belioved that we left dbehind seme
60,000-70,000 tors that would averare-bstter than 5% copper. In view of the
subscquent “avxub and present resultant conditions of $hese worlinga, I do not
think that any future attempt to recover this ore betweon the 500 and 73D 1%,
levels would bo Justified--unless an exceptional high price for couper should
exist,

This main ors body pinched out above the 7th level where the hanging wall of
iren and lime closad in on the footwall gneiss and I believe that this shootl
wag bettomed but on tha 630 . lovel there was a stringer or nérrow vein of
high grade orve wltl quartz which was followed for some distunce to the north-
eact and swi Nz to thoe rorth and we felt that this might well lead to another
shoot 1lying lxr'hbr aleng ths consact or in the hanging wall of ths ors zona.
Further explorstion in this direction was discentinued when we were winble to
nake sutisfactory arrangements Tor rencwal of the lease.

METALLURGY

The great excess of ivon in the Swansca ore makes it most unsuitable for Cirsct
smalting unless it can be mixed with a similar tonnugo of highly siliceous ore
to form a self-fluxing mixture. This fact was responsible for the Tailure of
smelting cperaticns ab Swansca but at liunboldt excollent smelting costs and re-
sults were obtained by mixing in the furnzce charge @ suitable proportion of
siliceous Blue Bell ore. -

However, the Swansea ora is ideal for rlotztion concentration and our recovo“y

oi copper was consistently in excess of 964, while the concentribes were alnos
jure chalcopyrite and carried 25 to 285 coppsv, Tiuo milling cost averuges ullmnt'
ly over #1.00 a ton. Even better results should be obtained today with modern
flotation practice and reagents.

EAPLORATION:

thz futurc exploration of the mine and ths <earch for new ore bodies in the
;ing wall and also in depth below the 700 I't. level one might eibther lay out
mpﬂchanvau program cof churn drilling with say 40 holos to be drillezd tc a
fhoof 1000 ft. locatazd wt the coruces of 100 ft. ceoordinstes; or s new shalt
d vz swunk «t a point which Mr. Lune und I agree should e almost dircotly

avove the end of our 700 fi., drift. From this shalt croes cuts and drifts could
be rua out to explore the locdtiods ab which it ssemed mest likely that ore sheots
vould ho found.
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Since the drilling, if successful, woula in any event call for the rew shatt and
drifts to the ore shoots it would probully be more ecoscmically to sing the s

as soon #4s the drills had proved up pay oro in sufficient quuntity te justiyy such
a procedure but since, at the preSent time, there is no posgitive assurance that
such ore bodies actually exist and no definite clue to their locuticn I believe

it would be more prudent to start the exploration campalgn by doing a certain
emcunt of drilling which could wlways be suspended st any time that either the
positive or negative results appeared to be conclusive,

The cost of drilling, if carfied cut by itself, weould probably be in the orﬁJf of
£3,00 a ft. but Lf this work should by done in conjunction with regular mining
operations the figure might be roduced to perhaps #$:2.50,

5



Thero is, I nelieve, every reasonabls grcund for expscting that new orz bodies
will bz found in the unexplored sections of the proporty and also that scre of
these will have & gubstantially higher value than the averagpe of the ors which
is knosn or velieved to raemain above ths 500 't. level and thus serve to permit
a reductior in the cost of produelng copver and to inereuse the profits veyond
precent justifiable expectutions, Tho completion of such a progrext will neceos-
sarily involve o further outlay of from $100,000 to $150,000; and the fusure
eotlirse of the copper market will very obvicusly influence the return thab will
accrue from such an investment,

-

GENERAL CONSIDERATIONS AND FUDPURE OUTLOOK:

The present condition of the Swunses Mine is largely & reflection of its past
history in which two fuctors ure outstanding- nemely the freguent changzs in

the operating management and tha bremondous variations in 4he market price of
copper dQuring bthe past 30 yeare., The scecond condition has arfected all copzer

cemparatively high cost prbducors.

The characier wnd the size of the Swengea ove ghoet s, their lenticular
C¢ip and raks 1o the ore mone, long underzrcund ! z and tha very TV
characier of the ore and portfons of the hanging wall have all comb i to
make miting costs relatively high, whils expensive transportation, waber swoply
and operating the steam power plant have disproporticnately addsd to Lhse zosi
of producing copper. Treatmont of tho ors in & leezl cencentrateor since LYS(
efTected a substaatial economy as compared to a direct shipment to a smelter--
the Installation of diesel or hydvo-electric povier ghould serve to rzduce the
pewsr cost frem 3¢ to l¢ a kw hour.

Ths nabure of ths Swansea ors bodiss is such that even when She mine was work-
ing to capetity and under rost favoruble rrirket conditions ne substanticl ore
rzsarve hag ever been bloeked out in advasce vor is this likely to happen in
the future unless a very thovough campaign of drilling should be carried through
to a f{inish.

Howover, a large quuntity of the &,5% ove in which the A. S. & R. wero woriking
in 1937 %ill certuinly be uvailuble and portions of the high grade stopes on the
40C and 450 ft. levels in which Lune nined prior to 1918, can be made acceasible
by reopening thesedd worikivzs and throush a comparatively emall amcunt of noew
development, A further continuution of ithe last mentioned ore shoots izvo the
hanging wall country seems likely but the tosnage and grade which they will pro-
duce, can only Ye estimated from past expsriences,

I thirk that 4t may be reuconably assuned that the mining and milling of 4% cre
with new and efricient equipmont can he conducted with an operating profit of

¢3 @ ton while the present bLonus price of 17¢ prevails; und thereforo the pro-
duction and treatment of 50,000 tons of ore on this grade, should sorve to repay
the preliminary outlay of $150,000.

The chances that such a tonnago will be found cn or above the 500 f't. level of
said mine appear 4o be cxcellent; and on that basls I recommend the said expendi~
ture and the above oublined program, )

Ind of Colvocoresses Report)



Duta taken from othor reports, otc.:

Carponter: f11 drill hole showed Y5 t. 4.75% copper.
Cencenbration by washing, 10-15% copper, 75% iron.
In 1928 estiumated 149,147 tons 3.02% copper ora, above 400 ft. level.
Extraction - 974,
Obtaining an iron content of 70%, at 7¢ a unit, would add $4.90 per ton of
concentrates,

Chris Thompson: 195%: "Geologlets believe ore vody extonds mils or more, north
of purosent workings." Ore bouy near railroad track about 100 ft. wide x
aboub £00 f't. deep, 50 deg iucline; und ore body about 600 t't. under surfacs,

E. G. Lanse: Recomnends new shaft about 2000 ft. north of present #7 shaft.

Colvocoresses: Must believe wabtor in mine {now, 1949) up to 200 ft. level) as
recoumends £00 gpm sump punp.

",
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