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SATY UAITUEL PROSPECT
Ho . Steele and G. R. Rubly

This paper describes the exploration
by churn drilling of the San Menuel disseme
inated copper deposit in Arizona. The dis-
cussion covers tibe generalized geology and
mineralogy, tonnage apd grade developed to
dzte, and the drilling and sampling opera-
tions.

0



¢
SAN MANUEL PROSPECT

LOCATION AND HISTORY

The San Manuel oroperty is located in townships 8-south and
9-gouth, range lLb-east, Gila and Salt River Base and leridan,

State of Arizona. This ares ig in ﬁhe 0l1ld Hat miniﬁg distriet,
southern Pinal County, and is about 3-1/2 miles southwest of the
town of llammoth on the San Pedro River and one mile south of the
Mammoth HMine at Tiger, Arizona, The property consists of over |
150 contiguous lode claims.

The 0id Hat district was prospected prior to the Civil Var,
but there was little or ﬁb production until 18811. The chief
broducers have been the lMemmoth and lMohawk llines, now cdnsolidated
end operating as the S5t. Anthony Mining Development Company, Ltd.
Production to 1936 was 35,200,000, of which 83% was,goldz. Since
1940 the production has been chiefly lead and zinc, and some molybe-
denum and venadium. There are a few small properties in the vi=-
cinity that huve produced very minor tomnnages of coppsr ore.

In the San Manuel group there are claims, located in 1906,
that have been held continuously to the present time, and at least
two churn drill holes were put down on‘or near the outerop in 191i7.
No logs for these holes are availeble, but it is assumed that the
grade of copper encountered was not sufficient to encourace further
. exploration. -

A smell amount of ore has been shipped from open cuts on the
San lManuel outcrop areu, but there is no record of the tonnage or
grade. It is estimated that not more than 50 tons were mined.

These cuts, plus a few shallow shafts and some short adits indi-



.-
cate limited and unéenthusiastic prospecting at San llknuel.

In 1942, through the efforts of JamesEL Douglas,; R. B: Giffin,
Victor ﬁrickson, and Henry'ﬁ, Nichols, owners of the San Llanuel
group, the Reconstruction Finance Corporution and Var Production
Board suthorized the United States Geologlical Survey to investigate
the properiy, and by their recomﬂendation, the United States Dureau
of Mines was authorized toc éut down a limited number of churn drill
holes. The Burcau of llines drilling carried on from November, 1943
to February, 1945. OSeventeen holes were drilled, varying from 305
to 1990 ft. in depth. |

The property was b:ought to the attention of Magmalcopper Gomr.
pany in June, 1944, and an option agreement was made with the owners.
Subsequently, & group of claims lying north of the original group
and held by the Apex Lead Vanadium Mining Corporuation, and a group
to the east held by the uarelli family, were optioned. A drili-
ing progrem was laid out to conform to the Bureau of llines pattern,
and drilling started in December of 1944. San lunuel Copper Cor-
peration wés incorperated in 3epbtember of 1945, and has carfieﬂ on

the exploration program to the presgont time.

GEOLOGY

General

The mineralized outcrop, chief coﬁ%ar mineral of w;ich is
chrysocolla, is a triangular ares with a northeast-southwest base
of 380 ft. and with the apex of the triansle 400 Tt. to the south-
east. MNorthwest of the base is Red Hill, so called becuuse of the
prominent gossan coloration. Uith a few exqeptions, conglomerate
and alluvium cover the rest of fhe property. The elevation varies

from 2900 ft. to 3500 ft. above sea level. The area slopes gently

"



to the east, with the exception of a small rugged and precipitous
portion around the south side of Red Hill, and is cut by numerous
dry washes with easterly courses toward the San Pedro River. The
cover is sparse brush and cactil churacteristic of this nortion of
the state.

Rocks

Relatively few rock types are found in surface exposures or
are encountered in drilling. ‘'rhese formutions were mapped by Dr.
G. IlI. Schwartz of the United States Geological Survey, and thellog-

ging of all drill holes has conformed to his classification The

rocks are quartz monzonite, monzonite porphyry, diabase, feisite,
and felslte breceia, Gila conglomerale and recent alluvium.

The quartz monzonite found in the drilling area is granitic in
texture, showing varying degrees of hydrothermal alteration. Quartz
is abundant; the feldsoars and biotite are extremely altered in most
cases. Rutile is common, and the rock in general is sericitized und
kaolinized.

The monzonite porphyry hus a fine groundmass composed largely
of a mosaic of qﬁartz and feldspars. There is an abundance of bib-
tite but less cuartz than in the quartz monzonite. The feldspar
phenocrysts are usually well altered, and thevbiotite is often
bleached or chloritized. Secondary quartz flooding is fuirly come
mon, especlally near the ore zone. A distinct phase of dark grey,
fine-grained porphyry, containing an abundance of biotite in the
form of phenocrysts recrysvallized to aggregates of grains and much
disseminated secondary hydroblotite in the groundmass, is found in
the hanging wall of the ore body to the south of the outcrop area,

Alteration products found in thin section in both the quartz



monzonite and monzonite porphyry, as reported by G. M. Schwartz,
include the following minerals: +the hydromicas, allophane, epidote,
leucoxene, montomorillonite, dickite, ciilorite, potash clays, and
calcite.

Diabase occurs as dikes cubting both the quarfz monzonite and
monzonite porphyry. The rock is well altered, grading from fine
to coarse diabasic texture, and is mineralized with chalcopyrite and
pyrite, or with chrysocolla and iron oxides in the oxidized zone.

The felsitc, which is unmineralized and which cuts fhe diabase
and the nonzonites, is light grey to light cream in color, fine-
grained, with occasional small quartz and feldspar phenocrysts in
a finely crystalline groundmass.-

The diabase occurs infrequently, end the felsite, while more
abundant then diabege, is relatively unimportant in the overall
rockﬁdistributién°

The Gila conglomerate consists ef alluvial material'interbed~
ded with lava flows, breccias, and tuffs. The coarse cohglome:ate
on San Manuel is composed of boulders of acid and basic volcanics
cemented with clay. A phase of the Gila conglomerate, designated
as gfanitic conglomerate and composed lurgely of fragments of re-
latively unaltered quartz monzonite, has been found in drilliﬁg to
the southwest.

Structure

The structure &t San lManuel, interpreted largely through drill-
ing results, can only be generalized at the present time.

The Gile congloamerate, which covers the major part of 3un Lianuel,
strikes northwest and dips northeast at 20O to 450 . The San lanuel
fault, striking northwest, more or léss parallel to the strike of
the conglomerate, «nd diﬁping southwest gt 25° to 35°, forms the
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west fault, ané the acst esesterly us the sust fault. (Fig. 1).
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This step faulting of the conglomerate is fllustrated im Fig. 2,
and has been substanticted by Ariiling to the northeast. Liii«or out-

crops of hematite-stained, altered monzonite porphyry oscur at in-
tervals siong the surface exposure of the most northeusterly segment
of the San lapuel fault. Drilling ncrtheast of these exéosures in-
gicates that the contact of the conglomerate with the old erosion
to 25°, The indicuted vertical
¢iespiacement of the west feult is in the neighborhood of 400 ft.,
¢nd of thce east fault, 200 ft. The east feult has been considersd
to be the scuthwerd extsrnsion of ithe Memmoth Tault os mépped by
Peteroon, and others. A more compler feull system may be expecied
iliing, but correlation of evidsnce of
possible from the churn drill results.

e éuﬁarap arsa, as shown in plen in Fig. 1, is bounded cn
tae soutiwest leg by the Sen lanuel fault end on the northesst leg

by the west fault. The base, us indicatsd in crosg sectlon in

ebruptly cut off the northwestern extenslion of the ore body. Driile
ing ncrthwest of this line has indicated & gradutionel decrease of

zonc rather than faglit-

ot
L]
[ o]
8]
2
™
[

¢opper mineralizction in the ovrojecty

ing.



[l

, . . -
on both strike anc

;. Y
1

h ~ o) S ey AL fy T e 2 ] &5 %
gausual, apd it ls @ifficuit to visuallize @ low sngle normal

‘%)

feult of this magnitude. The most feasseble cxplunation, with the

iimitsd data at hand, can bz

.,,
ct
oy
[}

'T'

b3
(#)

n
]
)
¢t
m
faad)
(o3

v this possible se-
guence of events:

1. Intrusion of the monzonite on of the in-

o
=
o
B
'_l!
B
Q
L]
&y
2
i
0
14
ct
[N

trusive masses.
2., Deposition of the Giles conglomerate. {EZvents 2 and 3 may

. ’ &
‘ormed, dipping 60° to 65 to the south-

F
03]
o
o]
=
=
2
]
£
[
!—l
k4
£
$o-t
ct
h

5. Regicnal tilt of 25 ° 4o 35 to the northenust and develop-
ment of the fault system, which strikes northwesi,; and
dips to the eust. |

The Sen Manuel ore bedy hes besen deserlibed as a tabulex mess,

strik king north bD eagt, enl dipping southeast at 500 to 60o ; and
is shown tbis way in Figs. 2 and 3. It must be remembered, however,
that this strike end dip is lergely due to an assay boundary. Any
vitrery cuteff figure sclected would chunge the attitude of the
ore boCy. The strong p

vritic mineraclization belcw the ocutlined cre
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copper mineralizetion is encountered.
Copper minsralizatios has been proved by drilling for 5000 ft.
in the northeaste-gouthwest direction, and 1400 ft. in the northwest-

southeast direction. Pyritic mineralization is known for 2200 ft.



northwest of the ore zons.

Llineralogy

In the oxidized zone the chief ore mineral is chrysocolle; cup-
rite is present locally; malachite and azurite are rare. The chryso-
colla is'generglly found in joints and fracture planes.

Chalcocite is the predominate copper mineral in the secondary
zone. nesidual primary chalcopyrite, occurring chiefly as intef-
growths with the secondary minerals, and secondary chalcopyrite sre
found. Some nétive copper is found as well as minor amounts of
bornite and covellite. There is very conclusive evidence of one or
more stages of partial oxidation of the secondary zone in parts of
the ore body. This may be due to variations of the water table und
regional tilting.

Chalcopyrite and minor amounts of chalcocite are the chief cop-
per minerals of the primary zone. The proportion of chalcopyrite
to pyrite determines the footwall of the ore body. Slight oxlda-
tion is found reiatively deep in the primary zone, and is thought
to coincide with fault planes. The sulphide minerals are well dise
seminated throughout the monzonite, as well as occurring as veinlets.
Chalcopyrite and chalcoecite are frequently found as films on pyrite.
Molybdenite is present in suffiéient amount to be of economic im-
portance, and can be seen megascopically in a large proportion of
samples in the piimﬂry zone. Geold and silver are found in small
‘quantities throughout the dep@sit, but sufficient ﬁork hus not bveen
done toward determinétion of ;he £old and silver comtent to stute
the average assay at this time. Rutile 1is falrly abundant through-
out, and is thought to be present as an alteration product,pf bio=~
tite.

Polished sections of the concentrates, celected at intecrvals
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foot in cither direcction.

Statistics

-

nt the nreseuu time 67 holes heve beer completed, and 1l ere
in progress for e total of 110,854 ft. of drilling since exploraition
of the ﬁrcperty began. Ths Bureau of Mines drilled 15,824 ft., and
San lkenuel Copper Corpo stion hes drilled 95,030 ft. The deepest
hole drilled to dm*c has been 2600 £+t. ALl 4rilling is done on con-
tract, with the ccontracter furnishing all eguipment end tools.

The average drliling conditions at San llanuel are illustrated
by the following tabuletion of statistics for a three-month perilod.
Driliing shifts refer to time sctually spent in Qr11ling, total
shifts worked refer to drliling chifts plus the time spent moving

end setting up on new locations, repalrs, fishing, and niscellaneous

Best Poorest

Averags Drill Drill
Elapsed Time S1 days ¢l days 91 days
To. of Drills Operating : 6 \ 1 1
Totel Footege Drilled 13206 £t 2539 fh. 7 5 R o
Drilling Shifts ¢98.6 116.5 13.8
Advance per Drilling Shife 19.0 I't. 29.5 Tt 5.1 ft.
Total Skhifts Veorked 825 133.8 23.7
advence per Shift Vorked 16.2 £6.  25.7 £6. 3.0 Tt.

The averags time regquired to move to & new location was 4.6

b ~ PR ]

ghifte. This includeg pulling cesing from the completed hole, move
ing, and rigging up prevaratory o spudding in

Ecuigment

The selection of churn drills for exploring this property wesg

based on the rescord of accurate tonnage and grade estimates computed
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rom dete ¢bhained by churn drilling at other welleknown dissculings

-

ted copper deposits. u}plev°+ion by diamond drill was rejected bhe-
cause of probable low core recovery if the forma ations proved te be
‘nighly fractured.

Several types of churn drills are operating on the properiy;
Busyrus-Erie machines being in predominance. lodels 24-V, 24-L,
291, 29-T, and 36-~L, with drilling capacities ranging from 1500 ft.
to 3600 ft. are represented. These are all-steel machines, very
compactly built, and ideul for working in rough terrain. The space
required for a set up is comparatively smell, .and the machines can
be hundled over falrly steep grades. There ure four Tt. Vorth
Spudders in operatlion: Iiodels Super D, T, Jumbo H, and Super J;
having drilling capacities ranging from 2500 ft. to 5000 ft. These
are larger machines of woold ceanstruction, und renuire cougideruoly
nore room for & setv up, &8 tvhe engine 18 usually set buck Qf tlie
rig some 20 to 30 ft. Power trunsmission is by flat belt drivec.
They are nore awkward to'meve, and take longer te set up and tear
dowr than the Bueyrus-Erie meciiines.

The &rilline contractors, operetving under similar contracts
] $ 2 Sy )

]

hire all help required to run the rigs. L4 crew usuvally coansists o
r

a ériller, a ftocl dresser, and welde

« Sinece all bits are bullt up
by electrie welding, the tool dresser is more of a general helper
than his name implies. Some contractors work on a three 8-hr. snift
bagis; others on two 12-hr. shifvs, All drills arec now operating

2h-h1. per dey, and 7 days a week.

L

DRILLING

As the early drilling was comparetively shallow, holes 8-lin.



in dlameter were started, reduction to 6 wund A4-in. holes then nc‘ng
pogzible. Vhen 1t beceme evident that deeper drilling would be re~

guired, with the possibility of having tc cuse eand reduce gize of

hole sevsral times before reaching bottem, the starting hole_was in=-
creased to 10~in. and finally to 12-in. diameter. This permits run-
ning 10~-in. caSLng followed by &-in., b6-in., and Le-in. casing when
necessary.

There has been considerable discussion regarding the advisabile
ity of sbterting holes with 12-in. bits. It was thought that the
lerger dlomcter hole and the greater shock produced by heavier tools
would increasevcavingvin fractured ground. Tie drill contrnctors
preferred the 8-inm. blt because a larger bit would probably slow
the drilling speed in the upper portion of the hole, where contract

prices per foot are .re clativ vely low. % has been our experience,
however, that the larger sizsed hole does not decrewvse speed of
drilling greatly, and that caving wduld be encountersd at about the
sams pluce in the hole regurdless of size of bit usedc The larger
hole gives one better assurance of “eing able to drill to the depth
required. The 12-%fn. hole is never carried to more than 1200 4.,
and casing is usually required before this depth is reached. The
10-in., hoie is carried to 1500 or 1600 ft. if possible, allowing
the hole te¢ be completed with either an S-in. or 6-in. bit. The
Seevast hole, which was 2600 £t., wesfinished with a L-in. bit
efter hoving set 2 40O £t. liner of L in. pipe at 2400 ft. ‘Bome of
the ground seems to stend well, asg three holes, the deepsst of which
wag 2200 £t., have been drilled without the usc¢ of any cauing.

Drilil locations end access roads are constructed to mest the

requirements of the type of machine that will occupy the sitc. Tue



‘Bucyrus-Erie machines dump the sludge on the left side, faclng the
machine, while the ¥t. Vorths dump on the rizht side; thus neces-
sitating a different type of Tocation. All roads and locations
have been mede by bulldozer an& scarifier, on contract; Do drilling
and blesting have been required.

Tishing for lost tocls is teken care of by the contractors,
with the exceptibn of some lLong difficult jobs below 1000 5., in
which case the company has assumed part of~the burden of cost.
This situation has not come up often. _

Unless casing is ordered by the field engineer to shut off
~possible caving and the resultunt contaminution of samples, gspeci-
aily ipn or near the ore zone, its use is usually left to the dis~
eretion of the contractors. The contractor is required to make
every effort %o reac'ef all vathe caging, but there are times when
several joints have to be cut off the bottom in order to sulvage
any. This is eccomplished by sebting off a bomb, fired electrical-
1y &t e coupling near the bottom, or by using a "collar tustert; a
device lowerel on ihe string of tools to a predetermined depth.
which punctures end sllits the pipe until a collar is reached and
cut. The bombs are not too satisfactory because they tend to swell
the basing in one or more'places, making withdrawal of the pipe 4if-
ficult. ‘

The use of any drilling muds or Aguajell is, in general, »ro-
nibited. The exceptions to thls rule are to permit the use of
Lguajell, plastered on casing couplings wheﬁ being run into the
hole to make later withdrawal easier, and during fishing cperations
in caving ground. In crooked holes 1t is occasionally necegoary to
drop surfacc rocks in the hole and redrill in order to straighten

i1t. In any of these operations the driller is required to thoroughly
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qle&n the hole before sampling operations are résuhad,

In order to accurately establish the depth from which samples
are coming, the holeé are @easured frequently—with a special mea-
suring device coansisting of a reel of 3/32 in.gelvanized aircord
marked with lead buttons every 10 ft. The 100 ft. marks are identi-
fied vy a code of elonguted buttons. The measuring cable was calie-
bréteé by attaching a 7-1b. lead welght to the zero end; lowering
"1t down & vertical shaft; and marking off the units on surface.
When measuring, 8 very definite jerk is felt when the weisht is
pulled off the bottom of the hole.

Trequency of measurement varies. Holes are measured when they
near the écntact cf the conglomerate and monzonite, sc this point
can be closely determined. After that, measurements are made at
about 200 ft. intervals, and ageain when the hole is completed.
SAIIPTING

Touipment

Sempling equlpment consistis of a dump box, a 6-ft. launder, &
semple splitter, and S5«gal. milk cens to catch the samples.

The dump boxes are built of 2 in.'by 12 in. plank, lined vith
1/L in. steel plate Welded at the joints. The boxes are 12 in.
wide, 36 in. lomg, end 24 in. high--inside dimensions. The
launder is constructed of 1/8 in. stéel'pthe, én& desigred to fit
securely, with a 3-in. overlap between the steel lining and wood
exterior, at the open end of the dump box. The discharge end of
the leunder lies on the upper edge of the splitter unit. The slope
of the launder is adjusted to insure an even flow of sludge to the
splitter, which is a modification'of the Ray Consoclidated Company

splitterB. It is, essentlally, 3 or morec Jones splitters arranged



in series to facllitate gravity flow of the sludge through the suc-
tiers of slots of a four

The upper two
lower two tiers are 3/4 in.

cesslve individual units.
of the

cut splitter are 1l=1/i in. wide, and the
The sample portion

wide; the slots being staggered by 1/2.
sludge passes straignt down and is discharged at the front. The
rejects gather underncath and are discharged at the side.
geolo~
been

Personnel
It is desirable to have as samplers young cngineers oxr

gists. This type of hélp has not been available, so it hus

necessary to employ less skilled men, which in turn has meant
the sampling crew. AIAvery de-

character samples, and pannipg

special training and supervision for
Sampling is super-

tail of catoching, prevaring, washing
most cases.

for concentrates had to be taught in
vised by shift bosses and engineers who visit the rigs periodically

during sampling operations.

Techulgue
The churn 3rill hecles are sampled et 5=-ft. intervals, from the

contoet of the conglomerate and the monzonite, te the bottom of the
hole. Character samples are taken ot 20-ft. intervals in the con-
glomerete. | | |

The sludge is dumped from the bailsr into the dump box, «nd
The driller is cautioned tc case the
The sample portion

o’
- ¢
nd splash,

flows through the splitte

bailer into the box to avold surge o
is caucht in e 5-gel. milk can and a bucket of rejects 1s caught;

g portion of which is washed free of slimes and saved as 4 charac-
ter samplc. A uniform volume of rcjlects from eauch 5-ft. interval
is panned to cbtain a concentrate which is dried and saucked. An

engineer examines both the character sample and concentrate to de-
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termine, mégascopieally, the rock type, alteration, kind, and rels-
tive amounts of mineralization. Tﬁe chzracter samples are filed
for future reference, and the concentrate is sent to G. L. Schwartiz
of the United States Geclozical Survey for selected samples to be
polished and examined by'microscopic methods. ‘

‘The sampler #ills ocut & ¥"Caurn Drill Report™, noting the deptls
at which the samples ere csught, color of sludge, condition of hole,
depth at which water was encountered, fault zones as evidenced by
gouge, and any other nertincnt deta relative to the hole. The
spaces fbr rock type and minerslization are filled in by the engl-
nesr who examines the character and concentrate samples.

The size to which the sample is cut depends largecly on the size
of hole being drilled, and 'f drilling is under water. A 12-1/2 in.
hole may reguire a cut %é 1/256 of the total volume of sludge bail-
ed, and a 4 in. hole is cut to 1/8.or 1/L of the original volume of
sludge. The sample is cut so there 1s a minimum of ebout 15 ibs.
of dry solids.

Drillers are required to bail holes clean. Thils is relatively
simple above the water teble, and takes ubout 3 or 4 trips into the
hole. However, after the holes ere under water, 1t 1ls never pos-
sible to get a really clean hole, 8s thére is alwéys a certain amount
of slimes in suspensicn. Ik this case, a few tests are made to de-
termine how meny bailings ere required to pick up the lergest part
of the sample, and leave the hole relatively clean for the mext rum.
Qn numerous occasions i% haé been possible to obtain samples of the
slimes in suspension by carefully bailing a hole after 1t had been
shut down for periods of 2, %o 48 hrs. Assays of thils material have
agreed very closely with the assay of the last run made, 80 that no

serious errors are introduced by leaving this material in the hole.
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o attempt is made to shut the water off by cesing.

Dryving & Preparing Pulps

The samples caught in milk cans are gathered up, usually at
the ené of the shift,'anQAhauled to a centrally located drying rocunm.
Théy ere dried on a seriecs of 9 heavy steel drying tables, euch
ebout 3 ft. square. OSteam, which is generated to 20 lbs. gaugs
pressure in a manually-operated verticel fire tube boiler, using
diesel oil for fuel, supplies the heat for the drying tables. |

Other drying room equipment consists of a Jones dry splitter,

2 Braun type UA pulvcrizers, small platform scales, gnd & table for
rolling pulps.

The operaﬁing personncl of the drying room consists of a fore-
“men on day shift, with three dryers and grinders; ahd lead men on
efterncen and graﬁeyard shifts, with 2 or 3 helpers. The drying
room,operaﬁes 2l hrso ner day for 7 days a week.

As samples are brought in from the rigs, they are lined up in
sequsnce and dried on the steam plates. Since there.is such a large
amount of sludze to be dried, the time of drying is more than an houy
per sampie, ana may extend to 3 hrs. for exdeptionally heavy, slimy
samples. After drying, the sample is seraped off the table into a
large pan and gquarted by means of & Jones splitter. Three of these
cuts are put in paper sacks; the fourfb being set aside for pulver-
izing. Hach of fhese cuts will weigh from 2-1/2 to 3 lbs. Papser
tegs ere used, designating the sample number by hele as well as by
footege. The cut which is pulverized an¢ then thoroughly rolled,
1g divided between five di"ferent pulp sacks holding from 150 to
200 gms. each. One of these pulps is sent to the assay office of

the St. Anthony Mining end Development Company for field control.
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The a%her four are sent to the Magma Copper Company in Superior ﬁhere
one pulp jig agsayed directly for +otal and oxide copper; two are used
in making’up composites for total copper, oxide coppsr, gold, silver
and molybdenum determinutions. The fourth pulp ig held in reserve.
Two of the three sacks of rejecté are.stored in.tunnels at San
Menuel, and omne 1ls stored av Superior. These are held in reserve
for possible future examinations, oi for further assay.
_Records of the holes,‘listing each infividusl sample number,
depth of foptage, dete of semple, weight of éut; number of splits
made to obtein this cut, aﬁd'the name of the sampler arc kept im

the bucking room. These records are all filed.

ASSAYING

The pulp sent to the S5t. Anthony Miring and Development Com-
pany is assayed for total and oxide copper. The method of assay
used is e modified procedure of the short iodide method, wherein.
the end point of the sterch-iodine blue was made much sharber, and
gives results close enough for field contfol.

Lt the Magme Copper Company the total copper conteni is deter-
mined by standard electrolytic methods; oxide copper ié detenmined
by the long lodide method. Results of these &8:5aySs check very
closely with those of Tedoux & Company and Union Assay Office.

Gold, silver and meolybdenum are determined from composites.
These composites are made up of pulps rcpresenting portions of the
hole of the same general minéralization or assay charadter, but do
not usualiy exceed 100 £t. of hole.

If the average of inaividuel assays of tolal copper checks

within 0.03 percent with the total copper determinntidn of tne com=
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posite by llagma Copper Compeny and an umpire assayer, those values

5

26t .

ere accepted as being cor

L

4

Ia the office et

2

upsrior, records of each hole are compiled
showing all determinations mode on individual and composite samples,

the accepted assay, rock type, and mineralogy.

TONAGT & GRADE

Churn drilling to lay ist has blocked out epproximately
119,170,000 tons of orc, which will averagé 0.80 percent COpper.
This total contaiﬁs 14,600,000 tons of low grade oxidized muaterial
which averages 0.65 percent total copver, 0.36 percent oxide;
29,640,000 tons of mixed oxiﬁized and sulphide ore which averages
0.82 percent total copper, and 0.58 percent oxide copper; anc
74,930,000 tons of sulphide ore which éverégesv0.82'percent total
copper, and 0.05 percent oxide copper.

These tonnage and grade figures are of & preliminury nature,
and are kept up to date with the drilling ag closely as the re-
guired checking of assays allows.

The fcllowing procedurs is usad to.compute the tonnage and
grade: |

The drilling aree is divided into restangles and trianglos as
the spacing of drill holes &emand, with e drill hole_at each cor-
ner of the reciangles, =nd ¢t the apices of each triangle. Care
is taken to arrange the pattern of gebmetﬁie figures so that one
driil hole is not a common cormer for more figures than necegsary.
The area, calculated from the horlzontal distance between holes,
is multiplied by the average of the thickness of the columus of

ore encountered in the holes making up the corners of the figures.
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