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11'ri PRODUCT ION

This report covers the dril ling nd sampling pr aced re Anti
ec uipme t o the sample processing 3 and the costs of this wk on the
Mission (formerly East Pima) and the $an Xav e r Projects . Also in
chided are methods used In compiling and analyzing the sample data .

S ary 0 Drilling Per: ormance and Costs :

Mission San Xavier Combined

Y011-al Footage Core Drilling (1) 85 ,1 58 2 29 307 0 ~ 4 °S96 8= $

Rotary Drilling (2)4.6,875.6619.2 11,494 .6
CburDrilling 5 3 .0

asrsna-sz-sr:ahY.+amamszca~e nm-esxmxn-ba*cmvWa flm
5 13 0

.va~e.c .xrtlF4' MV6'/ 'JVaw

Total D it 4a 127 1977 .6 53,926 .3 1910904 .6,

Number of Moles Drilled 23 106 '4 .
Average Hole Depth 577•.31, 508 .7 556 ° 2
Ra ge o I le ep x+ s `~ ti_3 ~• B.aa y : .f -l5 p.,.~ .k. {~'E ..`•~ ' 775s9-1'6379 5 .9-1637 .9

Average Core Recovery :
Within are Bo . 9 1 . 2
Total (1) 86 .3

Average Advance per n.4.rs o Di il ?' ing T .!fine (3Y-.
Care Drilling (1) . 17 . 6' 20D ~~8d
Rotary k~ lling (2) .251 . 3

_
~.3s6 .3 129°4

21 . 4i

Total Drilling 25 .1 32 .8 26 .2

Average Ad -vance per 3 rs . Shift ( ) .
Cove Dr'sllingy (1 2313, 14 8 1 °?
110t3 : Drilling (2) 059 106 .0 10509
Churn Drilling 13 .2

vicexv'srnvsaforx9
-

eoCncq+vL{nv+i
13 .2
-C--.

Total r l ing 29 .9 24 .4 20 .2

Total Number of hit s Worked : 7 292 a a 210 .0 9"502 .9

Co tra. Cost per Foot :
Core Dri4 i g (1) $ .31 9 .6 9141
Rotary T"rIlling (2) 21, 6 2 .26 32s5
C.,"sua. n Drilling d`i a (1d~ ..•"

~y t~

,3
va~wrnra+ mrB

Total Drilling r .k3 6 .29 6,32

X direr Cost Per Foot (5) :
A-72 Dr .,.lling S5P 4 .03 p 71
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SS o ~ o'
Total Cost Per Foot : - ~ -~~

ore Drill z (1) 9 12 .90 13 .70 13 .12
Rotary Drilli g (2) 6 25 6 .29 6 .24
Churn Drill- 9 2 .42

___

-
.m,~ 'Waancay

12,42

Total DrillJng -w .62 10 .32 :10 .53

Total Contract Cost 970 ,34s 338,966 -1,309,314

Total contract-Plus- 1, 91 556,050 2,0219541
Indirect Cost

Capital Costs :
L b Building & Equipment 32,1 6 .1
Water el1• Pu: p , Tank,

etc . 10,931 '3,095

Total Contract-Indirect-Capita l Cost 2,064,636

NOTES

(1) All Core drilling ~~ including coring in the "scout" ole
(commonly termed `Trotary" holes, see page 15)

- (2) All drilling done with "rockhit" and mud circulation .
(3) Drill operation t . e only, includes rFi ning rods, etc .
(4) including casing, reaming, cement ing, repairs, moving, e .
(5) 1 direct costs as used in the foregoing and all ensuing cost

tabulations are a s follows :
San Q of

.
Mission Xavier Combined Indirect

Salaries- Geological
- YeYSnY+Cdlw.SHUfq.̂ 3 4tcCMS. .nStYa mnisN'ufiD

'~ ? u °hW .‚ ~ ~ ~ , 131, 697 . 0
~. Geophysical 56303. 10,205 15,507 2 .2

Payroll Labor ,

Geological ~; Eng t3 r~ 0 ; t3 33-4 ; 1 54. -46 . 9
Go nhys cal 4,436 13,5-n 23,029- 3 .2

Assaying 21,017 .3,lm 24,991 3 .
Preliminary

lurgical `posting 19,979 ~. 19 .979 2 .8
tiopl.ies 41 ~1 .2 9,"601 551L8 7 2
Auto obile and
Truck Expense 20,4186 1. .L , 312 31,792 4 r 5

Insurance 1,636 520 2,15 0 .3
Taxes 8,477 4,547 13,024 .E
Other 11,295 21,746 33 ,04 4 .6

$495,143 217,084 712,227 100 .0
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Mining operas ons of small scale have been n p "ogre s
In the genera l vicinity + Twin B, and r Hill r

latter part o the NineSe: s h Century . 3. 1951 Wted Gphy s+ " ,
Company drilled magnetic and ele ct y omagaot c a oma l ies east of
the Mineral Hill Mine, disclosing a eplaco: ent ore body in lime-
stone and disseminated mine, alizat ion. :gin argil lite a This pr operty,

Jknown as6r .J the Pima Mine, ;.~ 4̀a: . then by ~5 u. shaft • s~~z~i.: 1~. ~~ "' r~,a awss~{A..t. s. . developed :..8 y ,414~L.ia ~.i .. bl 4w ~^.

drifts on various levels . Features
observed' by ASARCO pevsonnel

dur ing a study of ha district indicated that the gravel -cb tired

area to the east and north o the Pimaa property might contact a
large zone of .isseiTm n t d m Claims Veto stakedv
and in September, 1951 d5 :a l1 s g and geophysical work were begun .

MY One drill rig was tsed fog the first several months
04•. preliminarys °s~,r .wrobi .n;̂:ya As ? v"' ~' •' s were ~~,,, '" ,+ $ drill. a ~ `C~3.S Le . .. ..a ~v L‚

rigs were ailed, as is shown on a chart, Attachment .I I several
instances the rate o : drilling was increased due to dis r" teo with
neighbors o ses the superposition of s c 3: faace rights aad mineral
rights ~' ~b .,~ t.a. ' 4~ r ;' -a C Gi par ^, c . .:2r,.., Wept during `~on ,f' S.-' ~'z :~ . . ..~ and ~~ S~ ~~'~.; C tD-[ . p .~ .~:~~:a.~r°.e ~ .

drillers strike of several w eks ' duration, drilling on the Mis

s of area ƒd > carried on.. co1? -.' 6 o :. ,. r until it was terminited in
37.'x.

Active drilling on tie San Xav „? er Reservation was .begun
''in August, -t a- o:,.4:F..s. ~: !:~ 'ncy erm' b .…

tained ~; `~~.`~' 4 . ~_~s_,s
11957 ~ .n.si~#~~ ~.r #. ..~ + sj~ ~ s~ac7, s ecE.. 3, ~ permits had been,, ~ik

t r+`9- . i
ob-

o°~'
.. `'' Jr n s P This drilling was ..~

rs ta ..
j,1

t!. a~. . i.in August, 1958 .

C a samples " °'z e' ƒ… H ` P s re
t .kem i3n the beg In ing to ?.l w e Bell how preparation and W S'^ °o

T csona nearer to the project, for preparation o"+ samples :'o'' saes °a

Construction of the p "re Gent l boratory on the Pima Mane Road four

4` °l 'L°'~ he M°~ †`s+
.~"~ a

y r' S e i ~s, 6'a. ..J Ia~4 ..,.~ ~:di was b ege.~w ~," NoveA.:er S l95G'~ x~ ".:+6u . ...e` sta.r ~. ?. ~. s,.. ....,v ~... _.. ~+~. .t~. w~"fi+ .. F~:~ ~~.~ PeJ~

an he labor .ory oper (Ives was mom ed to this bu:i ding in ecemhero

1956 .n A . sam le s orag sras c'anso dated in `#''his °: 1 ding at ' Cat

V0.

x '" "4 d 0 s ' ƒe `'se. f s- wr°ro dd g'a' 'w

l 57 toaccomasmoda to a n Xavie .' Res"erva 2. ion ss6 mpl es a

Geog a hy and eo logy

T r w x. n as
., ` F

S3 r`` s A-

ti3 ins, about ent'a, males sod. Mhwest F Tucson,, rz ni? .. I,.. is

s uated i n poi; t oar s . o : Section 31 , T . I6S ° a 3E e , an Seq. ti 3:, 6 4
T a .6 S† , O I B ‡, come b m mi . e s .:nest o : ', :. e U0, 0, Highway . See

6/a M1.. es+.+ "w9 i:4x Fƒ. .~. ~:3 °Mwpy!ndc Map At achne t B Th ~ Sa itn Xavi ~} S isY4: ì ervat on 'e.:p~~ j ~`yins ~/°

Misiio area ˆ P he north a s can e seen on Photograp Nom l4

T s e a ea inc ud in° b h projects ":. :y es on a relat `? vely
moo tb alb u 9 aumoco vfret p ed ment which s mopes gents y to he ant
C uz iver : ƒ e m : l e: o he ear : a he dep ;h of the a liuv um

411P a erages about 6 00 `r eet ? he M2 } s s io a F ea y i. . s so ewh f'a t n-

ne…. and %a o e v r iab_le on the Reties v? s.ion. There are no be ck
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outcrops ia the Mission area and only tm7o on the Ru erv'at ion q both
small and showing s one

The alluvial cover S co iipo ed of coarse and fine ,ravels
and sand occasional bands O cobbles . Some thin caliche
lenses are preso t , A :;ell con al c a t d layer of conglomerate
to-am-e. "c lic he c ng omera' ;ell, :aryl .g in thickness from a few
.9.n ~.+'ì  ate' s tGfi '"2a 3 ocev.rs immediate y abovee' .,+ edr. occk a it i+oa x aias wa
l e'l'ces a abundant •n o L-? c comer oxides and 'silicates . In the San

X .v .er Rese v t .°n . the gr ^ e ts. ave UT-14et ‚a ‚.n l certain 10c:a .ties
by a is series of post -ƒ=nino as vole n a cs and sediments .

The . !.51issicn and San Xav ier areas include an extensive ,o e

09 ydr therma a.L~:y 3 ~:?~ 3 4' r"C L . t .i2 sedimentary and in ru

sive rocks s isseminat d Ely r." ." and au.. con ri e pervade all pr M-
mmi "C al rocks „-'a 'h:. is zone, ' Tith the pr ..ne i gal o e grade
t io , occurring along certain, favorable limestone and arg 11ite
ho r on s :3 n the sedimentary sequence . These horizons form moderately
to steeply dipping tabular ore bodies ^s : ' ??g ." g from a few feet to
over 200, in 1"hickness .

The p W n a per, ! rock types o . .e sedimentary sequence are
a rg i i e . arhose ‚ quart-zit-_- and limestone . Limey members have
,been converted 'x.. `, a c tito . U lad hor fe ti , T': a4 ore occurs Principally
In ta . : .'.p.t:e, horn els and argi :.ate .. L,arge ; ll l ke bodies of
o sonit e porphyry and avb_"e dikes of ancie s . .e intrude the sec le ,

. 69 the area .. The moazon e is mineralized ti_~_,roughout,, b004" the copper
one : i gene…;ally law f : om3 0 .. 1-0 11-o 0 . E 0% and averaging
about .20% . The a'nde,,3iik es,being pos t-'?i2 neral in age , are

The ore minerals in the primary zone are chalcopyrite with
rare horn Yte ; is the thin, leached zone :. .ere are copper s l ato s
and o i des withh rare cupri e, and malachite ., .'4,we&.tiden
these two zones is a ,yr , disco-~ n=t nuors l 4keL of chalcoc i te, wrbich
Occurs mainly 'as Coatings on. sulphide P;6-rains .' . Al so present in the
deposit are galena, and with very minor. a ,tchwel-

a T cOe .r one, t. n mineralized fl ranges T 9 0 .10
o about m %o The ore a ,e ages app:?'oimimG te1,y ore

zone the sulphide oaten-; (Mainly pyritee and chalcopyritle) ranges
from 3 .0 , a 12 .0%, and aver , e a -round 7 ..0%,. Locally, within Short
drill i n a cepts,, the range n grade and sulphide 6ome t a` ay be
much wwider,

The shows that numerous Faults and slips
having various t .s,"?x ~ ` erse z. . sƒ ore zone . These fractures
range In thickness frot3 1/5" gouge seams p to e eral feet of

breccia and gouge, and arc considerod- to be mostly Post--mineral in
age . These thicker Zones are a kind that commonly Is difficult-1-1o
core with high recovery . The physical character f the ore zone
as a hole is such that it is ~r or t o core than the average
disseminated sulphide. deposit'- .

EAgIneering: '

Excepting the first 60 holes which were irregularly spaced,
the ission area was drilled on a rectangular grid . Holes were

spaced at 3009 n 3'^ .G rz.o rt'h- so t b a. 'ad 250 Intervals' Cast-west .
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Xn th..e e^ wera and . cent-%,l parts of the < re body, a number of .oless-
were spaced at 150 I3 tevads a.~ o33g : estle of he no? th-so lines .

The San xa ie: Rese tires ' ion was laid, out so hat holes dould
be spaced to form equilateral r ca al asg The has',o f euw:' wes .ires
were roads pti`t+ in 200W apart (see _PPbotogr*alph to 14 > it ', 'Stations

r .~along these roads 2,009 .4" apes - . These stations were
divided, 19 closer spaced holes were needed .. The a faced di. agram
shows the asa.~ce subdivisions (A' tarbment C) . Tb : s grid was surveyed
by transit and tape with Aria g lation control in advance of all
work on the e ervc t•one i3 was to provide a ,.ectang,' a
set o: accar # e y surveyedd points for g^ o9 IrI;i A ,°.s .3L surveys as well
as + o Permit '' he re. r K }3 , °~'>s` Ide-spaced r-.>'co°at holes o a triangular
Pattern to be sys gem .1ca l y pied in -with the zubse ueaa. closer
sated holes needed to define miaaralized zones .

Locations g or- drill setubs- were prepared b a local
heavy ecu-.pmen c Qort 'p i loss ., All road building a ad line brushing
was oone by the sane-, operator .

DRILLING MID SIUM LFMI

Drilling t hew' Mission property, e 9/28/54,
‚ under contract by t]he United Geophysical Ccm pan. y . The i it ial

drilling consisted f 9 shallow (161-2711) holes ,paced at Inter-
vals of about 2000" to determine the aze ul s Ue ; of mites i ;at'iou
in the a.l luvi -Go e decd : ock b This drilling was come a Ma y-
e i Model 1000 rotary drill,

011 1/10/55 the joy' A .:`a un;,.acSaur .'. g Company started dri l ..In

on the property, under co t.ract, s.~~: soon became s?, parent -that the
large Model 250 diamond d l being us6d would not give the de iced
results when coring ue tto l we ° Of se Ss -' V y of ƒ o 3.ro s h s
drill was replaced by a Model MEW (see P-hotograph No . 5) after
drilling one hole . The Joy Manufacturing Company continued to
drill on , project a . on the San Xa v.H ker ground using from on:
o, seven of these .ruck-mbtzYtted drills . °''h s contractor also used
`~ Model 75 (see Ph fir 11c," . 4 y type S

scout hole and foes deep rotary rock dr: . . n` throughh certain

blocks of !'Furst+-minex' 1 . Vo1c n ..5ca a.ad swa'Iman :.ts in the S aK v °'

sea

Several othe * contractors drilledd a 3 w holes each on e
p dtoocts __n unsucs . :e .c.Tz s, attempts, to mp .~, . o' ;c; .e on Sampling results
and/or reduce drilling * cobs . T eese contractors drilled core,
rotary and churn dr, , ‚ l es,,

The prepared drill sites cons : s feel „f flat-tapped mounds of
ear 30" .w 1 " with a` 20 , 03 pit, deep alongside (see tta "
meat D) . Due to the flat terrain, i t wa s necessary to dig pits
beside drill ~.e,,~ ' p4 ~` ~ ~a.2 kv ~r ab .~+.~F3 in order +: h'Srto~rq gainq~~44 ..'+ :L.:.

,~(~ ~. '~ r, e%' q,y.~ '~‚ rvyg equipmentL'L
ee
4a ~.A.a, ~`~~iSGr h$

and sump
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Water was supplied to the drilling contractors at ' e
Company's f eld Iabox z _a_ y, located approximately 4 miles east of
the drilling areas .

The Coat acto .'S supplied all r u s +3•'st aRd personnel n0ce$ °
sary 'a.o perform 'Ch o e llin5 a eratio.n . The p r2oa el include a
driller and helper for :sue r ` 4 , sa f , ; truck drivers, and
a foreman.for each s f • operatech

The rills were run on two-Shift her day schedule lor
most of the program . The c urn drill contractor and some o .he
others opera w-e three sh-12,115 per day .

A Company-employed sampler w ; assigned to each dr . each
s - ft m 'h s man look charge of the cow e I sludge I and character
samples ; measured hole epa ss and lengths oT Tuns ; and recorded
these data on various reports . The samplers were supervised by a
Company engineer .

Die on‚ Dr l ing :

Equipment , Lost o the diamond core drilling on o•
projects ~c+- e~ 3 -L the,ti.Ye Joy Model 2Zz~ m, t- x a The~.~~, :~ :~g ~..
coring was started size . The hole was reduced to X size only
when caving and/or %:',a or loss became excessive and could not e
controlled by hale Cionditioners or cement .

The s1 al series 101 core barrels were Used
in drilling a ll min eral :F.sed sock- hea rotary dr l l"$n,at the post-
mineral volcanic a aid sediments on the Son Xavier ground,, a core
sample was obtained "ma r: ~' as :4:r ~a ( -when needed for- r ockkƒ

ent : ; . : .an with a standard core barrel, with or withowt the
swivel inner tube . In these instances good pare recovery was not
requirement o

For most of the drilling, a three-waterway medium matrix
bit 09 b + n' 3 v d ti3 g 9.r s used . Face discharge bits w er'e
tried :Ln n effort t o improve core recovery 1-ti softer rocks . The
results showed low bit ~: fe With core recovery data be ug inc .
elusive as t any o va ! ,m ge ex is ing over conventional bits

Procedures she diamond drill holes were. stare by drill
In '‚ z o h he gravell •o o t. bw?den a red into the ca.l the conglomerate
us: . .g 4-1/X11 trig cone rock bits . B using -g 1 s ld
any a 201 drill 2t cm behind e rock bit 2 a c eon. hole. was drilled-
and held open, s . . e a' F easy passage o the I NIX cc s i ng r Tills casing
a ras U20 sd"-':, in u '-he cans l omen. a e and the s%' zd • mud washed out o ;,?
the casing . Coring was started a ` this point using one „9 two -
methods : (1) 'late-_,r c reina t :. on with very -11 sludge samples
as w s done in the bulk °f the Mission drilling,2 or (2) l ud circula-
tion ;pit our:, recovery a.l F sludge saamples, as was done in most o
the Ban X avier dr ii•l ngu .
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A cor ing run was sto ?peg. he eve • the dr ll er recognize
a block", regardless of the shortness of the run A unl orn
i exval of run was not ma nt ned because this would have promoted
"griading" ' y the dr ler and of ered. no advantage other than
clerical . Must 02 the Coring, ranged within 20 and 5°01 .
The average for all runs was 4,O8

Much o the mineralized rock In both areas S of the type
that is difficult to core - - highly fractured and non- i iform In
hardness, w.' numerous zones f gouge any b cc a < Conventional
drilling techniques with. standard barrels (or careless use o:
s lvel barrels) would probably result : n average core recoveries
of 50-60% (as obtained ` *."ing early coring ini the Pima ore body
by nilll"ed eopnys .‚c^ ..." Company) . rC'`{vk" y a bi.gb c ~~e?'e gc of recovc:y
was maintained throughout the Miss a ^ by joy, the principal
contract-or- This was largely due to e development of a special
drilling technique by Joy 's foreman, Ma? . Art Eck uud9 This involved
slow rotation speeds (100-200 rpm) and low ; preosu e> This
method was especially . livable to broken aTko e, argililte an .
quartz to a When h " g r'o t : "".-,t ion speed and pressures are used in t is
type of ground! 3 e 'niter barrel can be caused to rota e b being
jam against the outer barrel,. with consequent loss of core by

Convent ion ,.a1 T act iX- e ., involving water circulation. and
sludge col ec t I o , was employedpin drilling Mission 7 13 through

204 (wit some e Copt ion ) , and average core recoveries exce ded
: 90% . For the first- few holes ' n some of the mineralized rocks of

the S An v lev area, a?ov '`ure , t -his same method resin ed in average
core recoveries in 4. e 70-80% ranges iWud c :xc %~,l tion then was
adopted as general practice, -result-in- in increase I n average core
re., Ovary to 90 o bet Or . 1-t was foundd that i., a hale was started
and cony. hued with mud c rcula i less difficulty with o
fluid loss was had ' .bran whenƒ mud 3f s': cul S o was begun only a9ter
trouble was e coun o r. ed # The core : y er ' „ increase i attributed
t the lubricating e' e t i o3: 1,- T'Ho mud in he barrel and he am ea-
Ing e ffe c a, of the mud „.3: ! Subsequent drill holes
204 on the Mission area a X1 and X216 o w San Xaviex, all drilling
was dote Tw . .th mud No sludge was recovered in this
drilling-; howeve `` , 11-he loss 022 ;Z sample S of
is believed to have been „ .c . e than 7y' recovery g reliable

samples .

Drilling mud consisted of :3entoni `a:e which ?as m Aed to give
a v scos ' y of 4 to E5 econd l as measured by t e marsh .Run el

.
Mud visco ties as high as 62 second ~ ere used, but a I thicker mud
than that T,,!ould invariably . block off i?;n t ,he small Clekoxances of the'
‚ M" series care barrels,, et-c- min ition of the proper' mud Viscosity
by the rifle proved very s mp e ,,,i h a l ; ttl practices

t As noted before, all (D e were cased NT through the
b YS. de A..

over-
=d cored AXI ia '(lho bedrock as far as possible . C~ hitth few

_ exceptions, :he holes were ' tomed e t e ; or 3L sizes set e



holes had o be ;educed to
than that . In addit-ion to
diameters give better core
other swivel barr le .

SAX Size y
providing

3

L.i rt none ere bottomed Smaller
more sample bulk, la er core
6 use of 'lull, series or

When nece sar r, she holes wire con d to ed or cemented to
co 'ect '' da sad loss or cav .n6 N Conditioning, was done wi h rl to
or horse manure b morel y pouring a z ~h c mud of same into the hole .
sometimes , vaThen F could, not be --regained and. dodger were
not being saved , .the hale would Tie continued llbii.n r' as long c .s it
was not caving ; otherwise, ; t vrould be cemo t &'a Xn -many instances
the cement ai!od to set. nxloner: l y b It a k . -first believed that
b _ failures were a tri { :b e to t -id pre ic no ai in

in the mineralizedd ro L;k; however, laboratory tr.'s a showed :that V11,61
P ' of the ;=so ut' ow? n the hole seemed to h.-I've very little effect or'n
the Wdncss of the sate-. Although not deT . m .' ;ely pr6ven, -1-c he meal n
factor appears to v been oxce save di1xv,"ica OT the Cement Slurry
with wash water .

The procedure folios`' ed was to. pbur the slurry down the rods-,
or d rOic',13r i co O.e op o_^'` the hole . n7,tc:4 ,,as then, •sou z'e bo .. nd
the cement to wash it" on ` win the hole or -kf-1hrough the rods while
e e, being y;2 .1 ed up n

Less d lut. ion . can be taIned. 'b pumping a thick t"ment
` slurry through the rcc1s o followed b ° us of .:he rods with swe td ."

while removing them S. .L a.3Ali T e l u T's c rrn r d.,ry r

to use this method ;sin e t ,.̀_' :1x limited o
drill5 h,01-3 c ~wd~en '.~. ..N The o

. ; .
c.,~

,.,_ + t ng c i t `~ ng~e .~x~'4-i~F -F. .,~ fs'.~::ii~S::,x~3.~ .~.. :., .~ ~..~~~a'~~n t arise~. ~z'~F?ea
n~

t e efo e , Company men did not press co ;.'?. .~::a ctors on ,his Point .

The -following table the T :eouo$ cg and e feet : `s e-
uses o the cementing on e two projects-.

M s .n a` X v& o' ,'

Nu be 6 attempts to cement boles :221 1

!um of shi‚' s spent on come t;i. g 'x:843 7. Op

Per dept of total time spent on cementing 24897, 0'p 36%

FNuo- ber of successful o ~R l succes

Effectiveness of Cementing = 1. 6 306

@amp F "ng . trained Company s Sat +, ;'l s assigned to each
dr -.11 xdirz a ,m. t that .+'..fi o erateda Thie manes du ti_,,
o U Cot 1l t 0 ke charge o f 'both core and. sludge samples, -,Is well as
Character samples . ~+,~ H w meal O..'Ich run,, calculated the hole depth
and tagged all samples . 's 6Le also reported to the Company 6 agtnee

W a'~p~c ,~! ~-~~' ~ p { ?~s and used theCv.S.l obi Lao 6 ~ ~ ~7 ~k ~ Cƒ
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A s the car l l er removed the ooze ' o the arr i. f, 'she
_ Sampler placed thhe core n steel trays 1 long ( otog aph 7)
- The core was then washed to remove mud anti gr ease (gong Inter.

cOpt s Were washed very little :o prev an core l oss) ~ and placed
i core carrying boxes o 101 c pac _ ty . (PhQtog aph 10) . A
small wooden blockg maiking the hole n miber, core box number and
footage separated each run . The sampler the recorded the linear
m:'•as-mren ent of core recovered.

Perhaps the most ac=erate sludge sample is obtained whem,
the entire sludge run (no overflow) is c_o ected .i a a l ge Cane
bot am tank which permits more efficient settling and decautatJoa .
This requires a side hill en providing ome 15 o 0$ of
head room . The flay; to rain precluded our use o27 this arrangeme .1-at,
and :N t was necessary' -to use the flat, wide sludge "pan k v (Attach-
ment N) .

In: the beginning of the Mission program the sludge Haas
conducted directly 'ram the bole collar to the sludge tank which
was allowed to overflow. it was recognized L+ha~ this overflow
contained solids which ht affect adversely the accuracy oT the
k U t, it e sample but this as acceptable bec .use core recovery was

high, and the sm zae a a og gal Ire itt%re of '.-1he rock eras such 11-h at the
coa'ee assay was c ns'~~ deo-d to be representative o the rock .

When .stew it became evident that an ore body was being
_ measured, map l ittore we e made for all setups . These plit-
i ters pe m '.ted 001100 ion Of- . a epee sentatI ee po i-lign of sludge in

one tank without °,' e flow b This was a p ecaut on ry measure only,
because I5; had become apparent that core samples alone would ac
cur rely define the ire body . n oWhet words, to correspond with
e occasional. core recd ry inter al$ sludge samples were

obtained in case these assays might some day he needed After
coi ect i oar e sludge samples were processed only if recovery of
corresponding core was be l o'w 731;6 . Otherwise, they we-re discsrded
at the dribl site .

When a sludge sample as to be collected rather than discs d-
ed ,, the sludge was allowed to s` t z;,l‚e for several m inutes . . The water
wag then slowly decanted but of the sludge t anks; By using a. float
n flexible hose drain on the tank . The sludge and a small amount

o f remaining water ere them drained into a 5-gallon m ilk cam, a
rubber widow-was Ing I'squoe geell being used to clean all o -Z the
sludge o .at of the an

Prior to the use OX r ota, qy sp litter s, the entire contents
of a sludge tank acts reducedd to 1/4 by passing it through a Junes
s l tter before ouring it 'into 5-gallon milk cans for ransport
to the laboratory .

'`1' e rotary s l itter design s obtained from ` eaneGott-Ray
Division, 8‚ our modif u6,~at ~.t .l+.d .~ this as as S p~a o ~5` isA> s ~~,. ~ ?~y> . .] bi\ .P L~~T A'~ .1 s Attachment '~' ,

,~ Rotation is ace plished by the force o the sludge discharged
vertically onto the cu ved vanes . AAlthough e pensi e ` ;o fabricate,
this type of l tter = d uces an ao u• z cut and is ca

ri le,
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When drilling w water and cQl lec t i g sludges with the
rotary spl l Low', the dri l l and equipment were set up as shown in
Photograph 8,, Sludge r om the drill hole was conducted rough a
2-1/2" galvanized iron pipe to the rotary p.- ttez (Photograph 9)
The 1/8 cu taken passed to, one o the 150-gallon side sludge
tanks . T Fe 7/8• reject Isc arged into the_ center- tar-k. Over fo r
from- the center tan dropped into a 60 g .inn stock tank .

M e - one or -more core :Kiss reached or exceeded 5 1 , a,
sludge sample was taken .' Using this p o ed.[a e • wivas a 10' rre ,
iludge runs were limited `cud a maximum of 14 .91 and a nt him 3 of
5 .0? Each sludge run coincided in all ca es with i h one or more
core runs . On occasion,, such as loss of water re t, u, bottoming
a hole, etc ., a sludge dun might be shorter than 5 .0 . 10

When drilling with the rock bit, a c aarac z er sample was
collected in a kitchen strax.nor . Some of the drilling u from
the hole was parse through ° e screei- of the strainer during each
foot of drUling unti l about aa?00 grams of cuttings had been ob%Laindd
(' rin a 51 run. After S py Out tho' irzael ;̀dish water and drying,
I n the sun or over a o ei -a _` U e y Gibe ran-ji' C was placed in ag G'nve e

i ( Q Interval), was usually started it ' be gyavels about 2 Feet
above bedrock , and con - ,:au d_ in bedrockas far a ps hole w
drilled, w h the rock bit a

~.~ The sampler was required 5P:.1.1- -out a Complete tw post for
each drill shift a G-1) s This report showed depth and
c redit. ion o the holes; footage drilled ;a,-ad core recovered,, sludge
data, and all 6 er in' 3" ;tatio z ps t ; hen" io the drilling and
sampling operation during the s hi . -, 4 These data were used by
Company geologists and eng r,eors in constant cocking o Contractors'
performance e This latter is an mpo'~ functions Much o he

r -21.11 ing done by ooa:?tra ctow s is of a type which accura-te
samples only for certain short set men: s of a hole. Also, many
mining companies "n-re ' rit1h 50 or 60t,'% core recoveries . As
a result contract dri.lle& a Bend Co beg ame wa'e‚ess, if not under
core stant Company surveillance, on a job o; this type v-here cout?n w
ously accurarte samples are. equi r ed . In this situation the a .s-t
c rose Cooperation be teen. Company Tea . a. d con-,ractosvs l foremen
and dr llers The Joy peopl=e were particularly cooperative, as
were some o the other contw a, ; e s ƒ e were ,_ii: lling to oxperiment
a great deal at ourr suggestion ., and i t many instances Company men '
actually dictated operating pr cedu es . This is too complex a
relationship to be written •n' o 'ZI cont aac'r";, but it must be cultivated
it' contin ;ou ly accurate samples are to be obtaiaed4

W ir Line Dr ? _. During the early part of the Mission
Program

.ZMrte
. ' 1-936.41 were drilled by the Lore gyear

Company with wire line equipment, the purpose being to connpare costs
and results with _:h se of convent on I methods Upon completion of
three holes the contract was '' rr En tew as '' care vo-covery proved
to be relatively low and the cost per foot- relatively high .

"E"h s comparison, however, should not he taken c s a mea sure
of the efficiency of the wire line e mod because ti e p ncip



reasons for the relatively poor Performance on the Mission Project
• ere lack o properly trained dri.llers, and inadequate equlpmeM .

the past three years wire line drilling gas been adopted by
numerous contractors and the results reported indi cate that the
method is definitely superior to conventional dril ling In terms
of speed, cost and core recovery, particularly If mud circulation
is used with careful attention to character of mud .

Diamond Drillliag Cost and Performa tce (1) :

mission an Xavier Cobmined

Total Footage :
DrillingCore 82v676 .61

_
t27v931 .3 110606 .9

Rotary Drilling 380480 .5 12,887 .7 51 ,368 .2
Total Drilling

_
-II-5-6117T SM-9 MIKU D'97=571

Ta ber of Holes Drilled 190 72 262
Average Depth of Holes 637 .7' 586 .9 618 .2

Footage Cored with Water
ionCirculation and Collect-

of Sludge Samples 78,429 .91 51608 .9 84,038 .8

Footage Cored wit and
Circular i on (No Sludge Samples) 42245 .7v 22,322 .4 269568 .1

Average Core Recovery :
Water Circulation 89 .570 77 .4 88 .7
Mud Circulation 9" .9 0 .7 90 .8
Total MY-. 9 a

Average Advance per 8 Hours Drill ing Time (2) :
Core Drilling 17 .5" 19 .8 18 .0
Rotary Drilling 5 . 123 .1 1 *17 .3
Total Drilling -7379 27-IT

Average Advance per 8 Hour Shift (2) :
Core Drilling 13 .21 14 .8 13 .6
Rotary Drilling 99,9 98 .9 9986
Total Drilling 1-9= YT-2 T977

Total Shifts 6,637 .5 2,022 .0 8t659 .5

Time Distribution :
Drilling 76.3% 74 .9 76 .0
Reaming and Casing 8 .8 6 .8 8 .3
Repairs 4 .5 4 .1 4 .4
Cementing 3 .0 0 .3 2 .4
Moving . I 2 .2 2 .5
Other 4. 9 11,7 6 .4

.0' I . °o'
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Diamond DriILE,~
Mission San Havier Combined

Contract Cost :
Core Drilling
Average Cost Per Foot
Total Cost

Rotary D :filling
tAverage Cost per Foot

Total Cost .

Total Drilling
Average Cost per Fa,,~rz,
Total Cost

Indirect Cost 'per Foot (2)

Average Total cast per Foot.

Core Dr. it z-9 [ng

Rotary Drilling
Total. tilling

Noes: Includes ." re line

a See actes (3), (4)

$ 9036 9.7 2, 9,45
73 753 271585 1 ,045 318

2.71 2.29 2.60
104,257 9,543 133,800

7.25 7.38 7.28
878,010 301 V 08 1,179,11

•59 4.03 3.71

12.95 13.75 13.16
6.30 6.32 6.3

10.84 11.4 10.99

his° :M lly: ,g, ‚ ut ex6 .uƒ1w s "s-coin,."

and (5) ou page 2 .

ce ,Wire Line r # l i g Cost and

Total Footage : Mission
Core Drilling . .y ea

Rotary Drilling 603 .1
Total Drilling

„~

:J'3

Number oi'* Holes

Average Dopth Oi Y-,7010,3

Roc-veryAverage Core

Average Advance per 0 sours Drilling Time (1) :
Core pro: ll ng
Rotary DrilliaZ
Total Drilling

Average Advance per O-I-Iour Shift (1) :
Core r l ng
Rotary Drilling
Total Drilling

Total z 1--ber o $ : w .: ', s 'Worked

3

645,5'

80,6%

19 .0'
w

3.3
=. 71

158 .7
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Most 69 the drilling was done with the statdard paddle
bit put he star-type was used when boulders inn the over u de a
o hard portions of bedrock caused the hole to deflect . The
gauge and cutting edge o the bits were ai ta. ined by electric
welding at the rig .

0

s

Procedures . Holes were colt tired and drilled 1-3 or 16
in iame :e i the over burden . .d leached bedrock to . the
sulphide zone . Th boles were then eased and reduced to the
next smaller size . Snbsequentlyo the holes were reduced in
diameter and cased whenever- caving was encountered, or when the
hole passed through a zone o p particularly strong copper m r Bran -
i ation,• The holes were reduced b :o gh r iyes 10, So 6 and 5",
using iners (35 lengths) d: casing in most in;~tances If it
became necessary t case when drilling a 5" hole, one or more o
the liners was removed and the hole as reamed to the hottomm a

Occasionally, blast ng was employed to straighten de-
flected hole .

At the end of each ' of advance .he drilling was stopped
and the sludge was remove from the hole . Usually 3 to 5 parse
3 n he hole with the dart -valve bailer were , uff a.cien . , but the
dri ler was required o bail k until only' a negligible amount of
s udge remained in the ble m With the sand pump, which was fre-
quently subs. toted. for the da :t-valve bailer, two runs were
usually cuff 1c-len o clean the bole . The sand pump was also run
occasionally to determine the actual amount of sludge left ir, the
hole by the dart-vale bailer discussed under "'Sample Accuracy") .

The bailer was discharged into a dump bow and the sludge
conveyed by aa launder 1-1o a 4-tier Jones sp ? t er ( ttach ent F.) .
By varying -he number o splits, a sample weighing about 8 to 10
pounds when dry was obtained . Generally the size o the sample
and the number o f splits fox- different hole sizes were as follows:

Hole Size Splits Size of Sample

.01' g 13" and 1619 to 7 1/64 to 1/128

8" 1/32

6" and 5" 3 o 4 1/9 to 1/16

The split, portion o the sludge was caught i . a wash tub
and transferred to a 19" x 101, x 3-1/21, cake pan . The sample
was the placed ° ver an open wood o coal fire at:. '.he drill rig
for initial drying . It was removed from the fire when still
moist o prevent overheating with consequent sulphide roasting
and loss of water f r ecrystal l z u t ion om theclays . The still
moist sample was then sent .o t4 e laboratory for further drying
at a controlled temperature,

When drilling tT,

from the sludge discharged from the bailer . Those character
samples, from a depth o 150' to bed ock z wee placed on the



sludge boards as a pare: of the geologic record . Upon reaching
bedrock regular sa mpl T g procedures = ere commenced .

A Company sampler was a,ss ne o each churn drill each
,ke charge G: the samples from the holes., After ashift v ~

sampler washed the dump hoes ~ l aTmder , spli v Eer c nd tubs with
clear water . In additions the camp ar tilled out a complete
report of t e shift's drilling (At1-lachvient G-2) .

Churn Drilling Cost as d Performance

Missio

Total Footage 5,5mat

Number of gales Drilled 6

9 8 .8Average Depth of Holes

Average Advance per 6 .Hours Drilling T---me (1) 21 . 4

Average Advance per 8 : 1-Hour Sh:121111- (1) 13 .2,

Total Number of Shi w s o ked 418 .6

Time Distribution :
Drilling 61.4%
Reaming and Casing, 211.6
Repairs 5.
Moving 2.1
Other 9.1
Total TauX

Contract Cost
Average Cost
Tonal Cost,

Indirect Cost

Average Total

Note : (2) see

er Foot 8.83
48X692

per Foot 3.59

Cosy per V00-t 12.42

notes (3) ~ (4) and (5) on., page 2 .

Scout D - lling :

The initial exploration. on the Mission area had the
objective of obtaining a few feet of cove from the top of bedrock
gram holes spaced at intervals of 2'OOO' a-41-d mo ;.e . These sample
were needed as indica•ors of the c nd areal extent of
m °neralizationa 'L..4osre recovery, ‚Lhe e.:y rer was o no concerns

ƒ The method adopted - nvo ved heavy mud circulation with
rockbit (4-i/411 s; :‚i'cone) d Ai 'll-i ng :; oug the gravel to bedrock v
Without se z.tin casing, coring then vi-as begun with a. standard
double or single tube barrel, using the saxqe drilling mud . It
was found that this coring procedure could be continued for at
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~, least 20 o r ' into bedrock usually 9,11 that vas needed, eded, and
- o . occasionn it was continue 75 or 100' into bedrock

This proved to be a rapid and ine pensi. e -means- Of oh
ramming information on bedrock geology 4 The method later Ivas
used extensively for delineation of mineral :?zed zones in tile
Mission and San Xavier areas and for validat ion (discovery of
mineral .n place ) of maul outlying mine-'.l. claims -in the Yw ssio
z area . When iga v .̂s ' :mineral za ioi7 -%li s encountered, au
greater. hole depth with high. core recover became necessary, to
hole was eased NX and regular coring procedures a 22 drill
were undertaken .

This scout dr .1.l ing, usually termed ~ ~r 4a 3 was done
o 1t he two arc eGts by several different types of drills . A
Maybe w Model 1000 was used at the beginning of e Mission drill-
ing . The Joy Model 2s0 was 11-riled on one hole, and several of
the scout holes were drill ade by e * Joy Modo . 221:D ; however, the
truck-mounted Joy Mode 75 p row to be the kiss zc t is factory rig
With this drill, rates of 75 to 85, o hour were in the
g avels

In the San ^ Zvier area it" was found in places that post-
mineral volcanic and Bed montary formations e ,,ended 1-o considerable
depths . Scout holes 'Sere c r z.l led t o depths o`ff' over 1000' i peneQ•
t' atin these --racks . a M1, s in e Cuttings were screened
cont inuously for character samples -.n 5' segmments e tinterval's-
of around 50r,, one or more core runs wee made with .: standard
barrel in order 11-o got better samples for rock dent f cation 0

` ro of :the deep scout holes through the post-mineral rock
were drilled with the 2.2-10, rig . '°.2h '3 advance w th ._: .: ig
was Much less than ' e ' odel 75 Also . x * e NX rods
used by the 22ND proved excessive .

Before the drill '}'gas moved from each scout hole drill site
on the San Xa'ti ' e " c ; ea , 1. 2e hole collar ' as : eamed to 6-1/4" to
a depth o :f 40' ; 4" iron pipe was than °.usta lled ; and the hole was
pumped full of heavy mud . In a =be of instances, a the geo-
logy became better unders ,o'od, these holes subsequently were
deepened Sari h c 22 B) d it

The scout drill sampler was required to take charactersamples when drilling with the rockb t and to take 4tre of the corethat was recovered . His reports were sim l ar "o those on-the dia-
mond drilling andd ware made on the same : o=s .

Scout Drilling Cos tt and Performance :

Mission San Xav*ier Combined
Total Footage :

_! Core rilii g 2,,913.61 1,376.3 4;269 .9
Rotary Drilling 5,030 1 11,426 .3 19 r~45 4Tota)l Drilling
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Scout Drilling Cost and Per fo n ante (Coax ' cf .)

mission San Xavier Combine=

N the of Holes Drilled 42 36 78

Average Depth of IToles 260 .61, 355 .6 30414

Average Core Recovery 57 .6% 55 .8 .7 .1

Average Advance per 3 ' Hours Drilling Tie :
Core Drilling 4 .41 23 .9 24 .2
Rotary Drilling g 219 .4° 151 .9 174 .0

' Total Drilling ~_6~a ."% . a _W=

Average Advance per S . Hour Shift : .

Core Drilling 5.9 16 .0 16 .0
Rotary Drilling 148 .4 112 . 0 124 .6
Total Drilling

Total 'mbar of Shifts Wo •, 236.8 188 .0 424 .8

Time istTibrition :
Drilling 65 .9 70 .7 68 .1
Reaming and Casing 2 .0 4 .3 3 .0
Repairs 9 .5 11 .5 10 .4
Moving 9 .0 745 8 .3

- Other 3-3 .6 6 .0 10 .2

Contract Cost :
Core Drilling

Average Cost Par Foot 8, i . 8 .62 8 .27
Total Cost 23,630 .1,‚49 5,479

Rotary Drilling
Average Cost per Foot 2 .23 2 .22 2 .22
Total Cost 17, 909 25,364 43 .,273

Total D i I l ng
Average Cost" per Foot 3,90 2 .91 3 32
Total Cost 41,539 379213 78v752

Indirect Cost per Foot 3 .59 4 .03 3 .71

Average total Cost er Foot
Core Drillin 11 .713 12 .64 11 .88
Rotary Drilling g 5 .8 6 .25 5 . 0.3
Total Drilling 7 .39 6 .84 7 . 09

- In a effort to find A lower-cot met od of drilling
Scout-type holes, e-wwo coy r .ctors were allowed to d-i- wi air
as the circulating medium .



One attempt involved a drill rig that pumped air down
S . the rods,, Drilling was fairly last- but caving halt ed progress

at 1851 depth . A very - g• t 'e ight , 511, galvanized pipe casing
'aa installed and failed .

In another instance a F i ng Mode 50 rotary drill
r .th special ec ujpm nt for handling reverse aio circulation was
tried out . A vacuux.,i pump pulled air and cuttings from the rock-
bit up through the rods and into a system of cone separators
and filters. At a location In the Mission are e rig . an aged
to penetrate the g4 a, e l , but, progress was retarded by caving of
sand andd gravel on to of the bit Water .VaF, encountered at
bedrock . 2 and the pie vacuum oo Old not pull the cut f ..g a w: om
the hole unless the water ' jnflow was.s le,-;:,s than g,-pi 'e . At a. tG`au

Xav ier location nother hole was drilled with thib rig . 14
wa$ collared .ir- °? a, out "s.'op of bed . oo'& a Moderate progress was'
made ;- but dust s. ~:t v high ti ropor t i ons o:f the c .t ings was
lost t" separators and filters, and %',he recovered samples
'were therefore not reliable .

Reverse air circulation drilling no dour : o fan he applied
successfully under ce2rl'-z >n cone 'ions, i u . it does no ; wovk in
loosely consolidated sand and gravel or in wet ground . -

Experimental Drilling Cost an'. Performance (1) :

Footage Drilled 555.

Number of hole s

Average Depth of Holes 277.6

Average Advance Per 8 Hours Dri1 l z rig T me 38 .6'

Average Advance per 8 'oar . 12 . 15 .31

Time Distribution:
Dri,I l ing 39

.7%-Roaming andCasing 2 .2
Re airs 22.0
moving 4.7
other 3 1 . /1
of

Average Contract Cost per Foot 2.56

Indirect: Cost per root: 3.68

Total Cost per Foot 6.24

Note : (1) Reverse air circula.-t : on only.

Drilling ontra.ct s e

host Of the drilling was c w rI ed out: under the terms of
P mop:‚e-or Mƒ- :less standardd contract 7 L: e Joy Company; one which
pe f led a price per foot for rotary drilling and prices per
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foot for coring, depending, o he diameter and depth of hole .,
and

16
a price per 3 hour shift for reaming, cementing and for

delays not caused by :he contractors

Contracts with other companies varied eomewh t m or
instances In the case 91 `Hoaglan.d and Dodge, the drilling was
done under an arrangement wherein the con radar F,vAs paid a
price per foot drilled plus a price per foot of core recovered .
The two rates were proportioned so tha. ; the contractor would
receive a bonus for high recovery and a penalty for low recovery.
The Longycar Company operated under a cast-rental Agreement
whereby the contractor was paid for direct costs incurred plus
renal. r equipment, plus $0 .58 per foot dri 2l edv

The cbt r drill con`. Fact with the Win tgez •.ompaay con
tamed a : ecial provision whichh guaranteed the eo tra for a
certain sum new shift operated, amounting, to the approximate
total of his d irec . and indirect costs . This, tt e y
ated any risk o'yf lass v r thus permitted e: e eo_~Atractor to accept
a relatively low price per Loot for the dri lling . This arrange-
meats firs-I'..- Tied out in 19AS at Silver Bell, has worked out .
i°at s"fact or '.l y in a ll cases . Roger to Attachment I for a digest,
of the more 1 io:r-.ant i st em i n he c u. r rill contract as well
as t ese of the principal diamond drill contracts .

.Toward the end o f the drilling program our accounting
de L rwi ent learned :ha ; in development of certain cost
data and tithe' ' specie-It su !m a l s ing information, it would have
be helpful if t -he had been .ti equ'+ w ed (1) to niach
their billing pew ods with the Company's m, on hly accounting
periods and (2) to segregate all charge : em7. a(:cord ng- to in-
dividu"- holes . They suggest th e future drilling contracts
should i corpora e -,hose two features .

Drill Hole sorveyij"~g' :

lgi 6: drilling On the Mission Project, three holes Were
surveyed 1:o deter i4e the probable detiatio that might be ex-
pected some o the rupee holes . Holes number 137, 139 and
140 were selected -For surveying .

A Tropa ?. instrument recorded the bearing a nd dips o
the •i l l holes on 100 to 200' intervals . The resul t s showed
a maximh‚zm deft ect ion. o f one degree in holes 1.39 and 1140 and, 4
degrees i 137, The bottom of hole 137 al; 150 .1 .81 was determined
to he 42, out of posi .9 pan .

D H 137 200E a.60
400 o ~ƒ
600 88 S28(1VU
7 0, 0 88 -00311u,
300 88 South
900 9 321•

1000 88 O
1100 so S33 CE

88 2•W
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Drill sole Depth

a 139 220,
420
e20
820

900 -

89 MORE
,90

DH 140 . 300 90
500 . 90
700 90
900 89 OW

RWOO OO 90
a 100 89 586017

Plast ic Casing for Geophysical Probing :

Plastic casing was pl aced in certain f the drill holes
to prepare them for e ~~ e trica • prop nga Upon completion o a

hole 1-1/2" ED~ plastic casing was T. ~~~'~':.was serle ~1.3 a The casingmetal
was then removed gKom the hole, leaving the plastic pipe to
keep the bole open .

Twenty''*'lou:x holes in the Mission r'ojeca..'t and three on
the San spaver ground Sere cased in this manner. A total of
1?M ,g,0 S0 a 9I of plastic ca sing was installed,

The c
casing installed =L '~.... ~. the earlier holesMission~ . .. ~

s
.~d .'~.+ .r

was "Cawlaa-T" 1-1/4" ID pipe in 20i sections with solvent-welded
outside sleeve joins s .. Lat er in the Mission drilling and in the
S"~ "eholes, ~° last .~.- c pipe 1-1/2" r..a1D ( Es. . . .~Ps,.nr-5~3k~.~ rF~~,..~"~ ~3c sa ~ .~r `~7•~.2_.w‚a ~e~i_~';#:: z'~.J, ;.~S
Pho? `.x) was used ., This pipe would .• Y_ only in . N or larger site
holes because of the sleeve OD whereab the 1-1/1" ED
casing used i n the earlier drilling Yould Fit into an AX size
hole .

The casing was first perforated b drilling 1/4" holes

through both walls o We pipe on 2" centers alternated a 9900 .
The casing was laid out on the ground And welded into one long
string which was then beat into a re above the d:• it ler ƒ . lt.-
form and pushed down the hole (see Photograph No . 6) . About 10
minutes t ime was required to insert a 1000, string of plastic
p ipe

SAM LABORAT kR

General Descripttcn :
m.~,axe.~ ...o.~~,°eanrn„:z m+.w-smvaw+nr_,^....awv .. ~„e

The present ~P' .!°:a~5'd: Pima @ ~ ,.y J. ry ° qc:„•Ti~"e
a _

~a't,.Z'3i~'~4_…~ laboratory Iss .k.~`3f'ies.d.'~3~'~ f'a

• la'•'a~3:'f.W_ee- H T on ah ..e Pima Mine Road ;b„'?~ s.'~ Themiles C west S~x. CS :.~ 2,i~. .~ :~,.~~~1":'1`~.~~~,°, the:.~~
building is constructed of a prefabricated, struNufal steel frame,
with corrugated iron covering and concrete floors . Construction
was started in November, 1 056 and was completed in January, 1957,
with an additional sample storage room being built is August 1957 .
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The lab is divided into lou r main mart ttachme :
two for sample storag e, and work arc-as, a third for preparing
sa.m- or 7 .~"'i ' : ?m and " . E urth :Wr the o ffic o

Equipment installed in '11 -ho sample -preparation- room con-
sists of the apeas ' .c g :-Y r app 'R : .G3y scales for Weighing
core, sludge, and & e tt' ngs, o e Joy Model 90067-A core a l itter,
one 4 x 6 Masco j a;-T crusher, one 10" a cceo gyro roll reduction
crusher, o ~ ' i B s -'L-,'"P0 'iP puw_vg ri ser, four 2500 electric
ovens (locally ~`~ F7 ?" e ! y One B'h Bns l o e l 33-1005

air plus-spray gun, and two small Jones ; rpl i'--',ers used for `a•pl .t+.i g

samples after er :,s :h"h.g4. us control" -Is "raovid by a Power
35 `!f... .. _ ,~;.:. :'C... .me . .oirse, . :.SPr' : .' `+ cwn

veri-mer,trica ma t,'3 = 21-h'I'hoods over ..r usher s y the pu2

alad k k? ' cone, spl i te : table . (See Phot° 11 and 13 .)

Equipment in the Office coils iss' s of 4~ ' ous Computers , file
"""nst-r-L e .n s a and per agraphic andand s4orage cabi. 1- e-11

binocular' microscopes wilt index oils and m cro". ;them reagents .

Water s obtained _•yS om a well prior to construe-

Lion. of •" e lab ~ :~` ° a;` 'r"oi:al dep-Uln o:L the well is 713' ., 'z?' a.p-
-ur i o' primp and a 2000:ire " . includes c :20 - o‚"e c "' . . : dooo -w3, ƒ -'11

gallon storage tank,

ƒ Processing -CEe -for say :

h" core T'"~3 .• . : .v '=' LL $ 63 the lab in small boxes
(Photograph 10t . p elC sheets with a recor d o.f Vie coring runs
accompanied he core (Attachment 0-3)

4
The boxes were first

placed on benches outside he lab and linear meas2rements fo.'
compull i g per ac at recovery were made . Next the core as logged
(A' tachment `0-4) with respect to "~: oc! type, degree of alterations
str'uct re , and This -w done outside t ho building
~-9 .!~

.k.7n
, i •~ y'+ ~ ~~+'" , ; .~ tƒ

fs,.
'
/ry ~ ^., LJ 3.~ ^ryf. .t fi: . LK J65,~ '~.7. L.l ]'gp~ f~~.+. Z .nP A" er logging, thehe.„ 'x+3 .4. ~{Vƒ~ 'x+43 take L4`l+' ƒA.:.4 ~i.i w .k'. .w 'L. .4

core was moved inside ~L e field cos ebox s orage rack (A`i tach-
n t L)

I s was de' mined by selecting a repre
sene ta tive piece of -ore 4 to 6" long from each run, P-and determining

. ..
7` e g :.9 '* c …"s z ~ ~"tgrams .~.a'i-S ~ computations) . Totalits . . .. ~'~ z. .L% air and :~, ~.:e `~'~i a, u .G

weigh : of each run T ~? pounds ',,i s also determ ined a c. this point .
Next y the core -was Split and onc-ha 1 } s' ored (A t.'t..achmen M an

12) : i z~^ R~i f cardboard core hC xcs o he -rend . `t i-n
half wasr crushed ~ o 't~ : ; y i.an :. ~:yC' crusher h'.~ 1 . ?3::r 1/2,111 ,~c•.> ~'t.n ~d then divided
i nto 4 pats it a Jones-type spl fitter y ne-q a e was :lsca a ,
one-quarter (o:o por io L ereo d was pl cec[ w, v. se-a e°. quart jar
for storage nd .=•3 c n1.`'ƒ s :ei'?.' d ee.i ed an Damned to Provide
material for the cam_SIe hips rds ~"The : emaining quarter was xeduced

minus 10 ƒ- .'N.lƒ' f-' =i S ~~no 9 q clu. I hisabout minus minus mesh in-- 't.. .' N. lf -' ~= j it.C"~.l.~'•!3 u ce.. .'.o s:a ~ ..? ~s 3.a.`'o, s his

i:~ ' E33 2 ~ T 322i o 1 Fu z ~ .a Q 1: s y 608 South Commerce
' Wichits, Kansas, or from

Arizona Container Corporati-cav P-00 BOX
7292,, Phoeni'7o A izon
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quiff _• e was then split' o`_`? << J Wines ".i ype s it l :? tter -11-o a ppro ;imat l
_ 250 '°; "ams and pt d sxti rued with:h ` the remainderr of t he Split being
' discarded . The pu z a ez ? ze .i was cleaned by nna ng through it

about 200 grams of are: ea. quartz ahead f each sample . proper
fineness of pulveriz ing grind was deb e'n mined period call •i by
rubbing between thumb and fo of .nge and occasionally by wedt
screen analysis After assaying at Silver Bell or at Jacobs in
Tucson, the pulp remainders were re' ur.zed t1a the lab and stored .

w ‚: ~ Y c Drill Sludge :

_After receivingg the sludge at t'he lab It was
to i9 wl9 ^~ r9 p ? 3ti t a] pans and d :k: ed ' n electric, ovens
for 43 hoic`s.'D at 2'000 ! . Following Cƒ R. ^ cg, `w o -weight of e c :h
sludge run was de .srrined for the pu-•Ip se of computing recovery
(see 'computations) . Ne. .tt the sludge . cake was crushed in the jaw

skier and A. t on s. „ 4 type sp.L t t c 05me-h i f was screened
and panned fowr the s 3i1 .^, boards sadi 0nc … . ',,,, k : was split t,o approxi-
mately 250 grams and pulverized. The Ye~;,., nder was disc arded .
The o lverized portion r` s m sent for assay and 1-1he pulp, after

l b." ,o , s o rage ebeing assayed, vas returned to the

Processing Churn Dr l 1. Sludge :

The sludge was ' ou iodd as described in the foregoing p X a-

gfi6aph . After drying , t he samples Tier weighed t1 purpo se

f er (SC-C',' Naak' . 120 samples
-' were crushed In :̂.h jaw crusher c.` id th en qt rar t-er split on a

Jones type spli .erv 'ac-rc: .uy w l;e:t' was, d :' : tided ; on ,ed"qua:'S:er,

a smaller a0 " . : 'i. ' r1C L.L^ a l! as stored i qua1 t jars ' ro
future reference ; vas sc _ ace nd and panned for core

boar 3, a a, which point i . ,.T., as ;ogged ; and c' ce.- u t6 ' w 3 pew for
assaying, The pulp rej ect after nssa :r.n_u -L,,ras returned -to the
lab JVor storage .

Sample Boards

Those boards w' ere p yep wed --for each hole drilled . They
were made of 1i2' clear pine boards as sown on At;'t.a chment Nn

The crushed care fr'ag'm -'~nt s, or rotary bit cuttings p wee
se ected ns descr.'"."bats above nd sc reene on nested S Tyler

standard scale screens of 3 . 0, 20 and 'S, mesh s ,_Z e w These vari-
ous sized fragmentss were p' aced .n r ; c t made of sheet me a .
(A achment . N) A cupful of minus w0 m eoh reject was Panned to

J r A 2`3 S' gr! a s"tl~_ss o
T ..7…': -m~; 6:o i : ;:n ' ; :r'c3, +o vas oc:. ~'~'.~w

placed a -the shee . ;vo t s which ;'d n a,hon 73-at_n electric.

ovens to dry . The rock fragments} were secured ,o the boot d with
Arrowhead brand liquid `a 'A'TV 9 e 'S This 'a'ss applied with

•~ .a brusha to s, .._† T ='~ ;' $ a m sc'a x 10--, :ix 1~~ 1 ) on~a~1 the ~ ~e~",~ y‡-u ... .

the board. A o-12' l e:+- ~y pu t,.•iii"88 t -he a ru' F;:• :5: y~…t!Caf. e::s c-~'.i1.~,>.t ~,.a y
place --first ., choc ho „.r orsp cea . Txe c i .w1_U_wd by simply diumping
on the finer a c a ax e ' 2- p.L R I a or su e t 'u e
samples all loose m teria v was by simply 1-1ilting the

oc`% :: d,



The concentrate of the sa?m i1e the apol ed adjacent to the
Core fragments.

The boards were allowed to dry and then painted by spray
gun masking tape be ng used to cover the care an Sludge frag-
ments. Agter dry g, the hole number was ~.n a d at the top .
Footage intervals were recorded o the r_-I; ght b•aad side in black
ink, the assay value in ed ink

Records ;

Records were kept on various farms in the laboratory .
Examples of the so forms appe

77
ar as AL ,a chmen s G through G-1

They include (5) preliminary eologic log (weekl y report),
(8) diamond drill hale data, -c or . sheet (7) diamond drill hole
core weigh : work sheet-, (8a diamond d ill bole assay Iog,~ (9)
hole cost shoot, 10) ?o3.0 Progress report,. (1-1) summary (moathl
report sheets and geologic log) . These .forms were utilized in
compiling the as the hole p° ogressed and were s ssem led n
the lab file for each hole upon -its co_,mpletion .

Co3'k; utati.ons :

Computations were mad 't.̀o de t'e :min : per ent ge of core
recovered,, percentage of s d e .: a o a -ad weighted a say

‚ average of ore i :?trr cep's s n each hole .

The diamond drill ole assay log G- S) teas
used as a ba s

i -
c form s or all Tina! data ecord ng a Minor modi-

fication o : the he d i ns it for caber drill. and rotary
holes .

omput as sons td deter.1r33- ne III-he Core and sludge rOCOVO?y
were based on r-11D le formulae:

Tbeo.a te.t ica l We : ht of Core

T W42: - SoG x L a C where T` c - Theo_ret ica w:': gh :

of core
t p Y Specific gravity of

core
Length of run n :feet

C Constant, y4hich Is
the pro ltst of Core
cross- section area an
6Z4 (wit. o I cux 'it .
o2 E-12 )

C for VarIOUS sizes 6f care
.. a .Laa 6 as e.oflo s

NX - 1 .584
X '^ ,.9,,~ 335

•{• s ' i0 O 47 w
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utations (Co tldnC2Lap
Per Cent Corenecovery

' where Re n~ Core recovery
per cent

Actual weightAve
of core re-
vered

TWc - Theoretical
weight of core
for length of
run

Theoretic%l Weight- WE DD Sludge

Tws - ( G L A C) - (Aviv ) where Tws Theoretical
weight o sludg

SpG- Specific grav-
ity of rock
type run

L - Length og run

C Constant, the
a product of hole
_ size area and

62 .4 (vit . of
I CU. ft . Of
H20)

Amdc-~ Actual weight
Of core as
obtained from
hole

C for various hole
sizes are as fol-
lows :

NX - 3 .000
BX - 1 . 8689
A y+9, ' 1 . 196

percentage of D Sludge Recovery

Awe
where Re - Per cent Of

sludge re• pver

of sludge re-
coveredcovered

Tws - Theoretical
we '.,,`". h ~: O ~'
sl ~Ige
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- Theoretical Weight- o CD S1 udge. Calculations for,
__ fudge recovery s ~'.Q 3 g a~ g • essentially the same

as above . In o der° to s mp.lify the ork standard bit sizes were
f irst compute and constants derived . The following formula was
used :

T ws - Split TIC C as SpG 1L°er e C - Constant,, cu. ft . in
52 run multiplied b
62 .4

S - Specific gravity of
rock type drilled

` y . . Fractional portion of
Iota sludge saved
after treatment in
Jones type s li tier
(1/2, l/4 etc )

Tws Theoretical weirht of
actual Sludge Sample
delivered to lab

C for Various hole sizes
are as follows :

Hole Size C

17-1/21, 521 .16
14 333 .53
11 205 .92
-3/ 119 .37

6-3/4' 77 .50
5-114', 51 .46

_ Recovery Of CD Sludge Same 10 =13-0, as that Used
R3 C t^abili~1" L? 7 e"tT?_ ..,,7~C.3. `i F E?‚~ ;~fa 'ace

Percentage o co _ e recovery r as al o de: .iw:~ a _ ct from linear
easu:re:,ac o ,s Of
computations o:%-"

Miscellaneous :

Reports submit t ed regularly to the Tucson a New York
offices were : (1) Meekly report which was a brief explanation
of the rock types and assay values of the advance of the previous
week , () a mouth! geologic description r which gave in detail the
s.' a? 4 e 4 ? 'c: T ~ ore t: '?" i:a i ec ove:Lies 6 n ! :'. assay valn : a
and J Lƒ +.e .1 ...4i

'4r'
. Ll '.'i.~.] ie ta+T .~. "„`~. GJ{) J.n G:rr,Y,~

dr _lle r.' J. a ..___ .~ '~0 p01,
r3's n s' . .' i n.. .

". .. o , : <Z1 i,.c r : and
4 ~aret .. . . ~. . .., .,..P fs ~ P

..A 1 ~ƒ
, _

-j
_
~

I. ).~.SSi ~ ,P G ~ " :.,i
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411 An estimate of the contractors' charges was compiled
and submitted at the close of each month . This was used by the
accounting department to check the invoices of the various drill-
ing contractors and to of ord aa further chock and breakdown of
overall drilling costs .

Graphic logs of all holes were prepared on individual
letter-size sheets of tracing paper . These logs showed collar
elevations, rock types, depth to bedrock, contacts between rock
types, significant structures, intercepts o ore grade (+0 .40% cu)
rock, bottom depth, and other geologic data pertaining to the
hole .

Numerous samples for metallurgical tests were made up by
splitting the stare half of the core . These core quarters were
shipped to E l Paso n n sealed 5 gallon cans-with a description of
the rock types .

SAMPLE ACCURACY

Diamond Dri. . Samples ;

Assuming something less than perfect core recovery, the
accuracy of diamond drill samples in general i s largely dependent
on the nature and distribution of the ore minerals and the physi-
cal character o f the enclosing rock . If the ore minerals tend to
b concentrated i relatively sot portions of the r ock o or if
they occur as soft, friable masses or veins, the core sample may
be robbed and the sludge enriched by selective grinding, The
action of warier on the walls of a hole in such material may also
upgrade the sludge value . Conversely, j the ore minerals are
concentrated in dense, siliceous zones, the softer, low grade or
barren zones may be ground out and thus cause dilution, or l•wer-
lug of sludge values and upgrading of the core . However, In the
case of the Mission ore body, where the ore minerals occur mainly
as discrete grains o small masses firmly embedded in the gangue,
aid where values are not relatively concentrated : n either soft
or hard zones, there is little op ortu ,ity for appreciable error
in any method o sampling, providing reasonable care is taken in
securing and processing the samples .

During the early stages . of the Mission Project i t was
noted that the sludge assays rarely agreed W rQh the corresponding
core assays and that i most cases the sledges were on the low
side . Due to the fact that the core recovery was with few excep-
tions above 90%, and in view of the character of the mineralization,
the cores were considered the more reliable of the two types of
samples, andd their as says were accepted a, s In accurate measure of
the copper content o f the ore. Accordingly, the core assays have
not been combined with the sludge assa ys . Sludge collect ion was
continued, however, as a measure of insurance i n case core recovery
should unexpectedly drop off .
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• ,' hou h the sludge assays ere ° used in calculating
ore grade, N 1I aes off" core' sl?'.?dge assay rely ion hil3s and recovery

data a :?' made and are included re as be z o'f Possible .n?i:e.4eest ‚
At tachiucut 0 . Table ,, :4 s bulat o d' 1163 corer-sludge runs
in holes 16 to 201 . The core samples are here grouped in various
recovery ranges, star ng with 96 to 0 ,d la this range there
are 525 core samples which average 1 .28% •u ~ The principal fea-
ture to to noted is that, as the core recovery decreases, there
i s little change in the Core-sludge' ass y ratio. (Below 36% core
recovery c, •e number of sampler, becomes too s ~ : . 1 o be of m ch

m .`~'ynific `&Ence u ) These results 3. X%d .4:.,L' -L t :. L a . s <. .+. L:.. ct Pe grlend-Jin ~+"~y

did not take place oo any appreciable and --;L-'ha-t, v w re-
covery

~n .~ ea }1'},

~' core sample .wad -probably a s a c~.~' ,- to a a perfect q or 100%

';>'ery core Sample b

Table .11 (9.i. a chmimen? s, 0) is 'L tabulation Of core Samples
In the 96 to 100% recovery range camI - tired to . sRuf_qP:.;e samples In
various recovery r nges ,, as ; rt .' -n- %T; : ;;th `m 00 to 120% recovery .

Of Principal note .. ..Y 'h f'.S comparison . . .s th
e relatively low a

`i'd e .f . 4- geIi

value where .,' .
~. Ci ~: a5~ .'•ƒ „'~.

` ..,, .{e
a~ ~~~F "~l `~i7.~. .'T' o :~, the sludge ~'! ~~t: ~ ~ y .~

.. .. . : r .'^i.e ~` '..J: 4~'t1:.~ƒ;o,~r,d 11-o ,: :. ~k..E Y .t~ j'Qti',
and the closer agreement, os core and s udge in t he 40 t o 80U
sludge recovery ;'ange r This is the x ••. erse of what a'3 tigA t be
expected -- that- is, assuming core sass era with Rear per" ect
r ecove r-y (96 to 100%), the sludge assay should ore nearly a ;ree
with the core assay as the s oudt4 ea recovery app-roaches 100%

There 4L ..'F:e a number of possible causes for the apparent the sludge
samy lev s , hut o t heorize re gzaendng theses would serc!G

no useful purpose . The pr lnc ipal conclusion L~ be drawn would
seem to he that further emphasis on core ._ ecovery in diamond drill-
ing -- C 3u the eo:},pcnse Oif sludge .w :J t~~i S.P ,i a }Y --- ~.:i as_''/ well ..J'f,,, wI-

To checks the accuracy O: i:4 sludge split~r ,se.~; , com-
parisoTx'i?s were mac s o:E the dry weight an :essay' o the 1/3 split
with the dry weight and assay …f the reject. The results ob-
tained on nine different sludge runs indicatedd a F 7 3 ra'y
of 5 to 100%a ? copper content, the sp liF_ sand reject ho,,,ed
an average i ffe wrence o n 3% Cu, or about equivalent uo e
variation o die e pected in du licate as ~;,. V 7"'2~3'?a~r p ' . ..~t_pSc S:.$3.w--s. d "S'.c...6'}.†s+..s
hat he rot r ;d s . 3,' tte r ppr ov ides a L ezu8o-sa bi
port ion off' e s ud e .

Chips n Drill Samp es

Althoug e Chug n dr llr g reprresente only -. Small pro-
portion of e tol 1, a s~:udy was made of certa en fact rs whIc
mgt ar fec the accuracy of the samples .

The dart-yaws ype bailey. ,
common y emp oyed ° :hu n e ~g
des gn. nd operate onal of icienc a
ly ng below th°- wa er table, as ƒ,a Si

rather 4 n the sand pump, is
b.,.e c{.use o .f its s i?p e Y, ruggedr

n Sampling e depo .i ,
e cc se On? e.he Mission roject*
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balling with the dart-•-vv'al e typo may tend ,
!_ causing it to mingle with the water column ,

portion of the sample may n +: be recovered .
water may provide a better oppo rtun1't.y or
sulphide fraction: in t he bottom O ' the hhaLe
cleaned b the dazt -va' °e ha ia. _er 9

o churn up the sludge, .
Thus, some o f the s meY
Also . the dilution with

concentration of the he vie ,
which °as not- ent irely

o determine the magnitude of po s-lbl e error i nvolved,
the sand pump -- which removes all o f the sludge udge only,y minor
dilution -- was substituted :f_o .hc dart-valve hai].w :' 0112 a l ernate
sample runs ; a'-so, in 34 instances sand Jump 'was run after the
hole had been bailed with. the dai•- -valve to det.ezsaine the volume and
grade of the residue,

The sam:] es thus obtat ed were compared as to recovery and
assay, With no appreciable d 4: :ZO enCe being found he accuracy ofthe Samples

produced by the ivo me ,ho o Only a very slight endency
toward concentration of s °~‚.v' ai•tƒ''e '-fl j*10 sludge left by the dart-valve
bailer was noted . In the 3 pu iws of same es the ;residue averaged
.01%, to higher than the regular sample,. This difference i s negligible ;
therefore, use of the dart-valve ~ a ler did not introduce a possible
error of any consequence .

CHTECIRE ASSAYS
i

Assaying was done by tbe Silver Bell
laboratory whenever po s i b _l re „ a ,ui ::.nom; periods when Silver Bell could
not handle these s mpl es A the weree sen : ins .cad o Jacobs, commercial
assayer i n Tuc son, who used "G?-.,e nga x F' method run in 4@1aplicate .
Silver Bell assayed about 2213P of , e total sam.ples

Periodical s 114.y, che cks of "And iv :j dual assays '4 e re Made (I)
by t:. ~. : ~3 re' `

. . n z a ui ng l Ip .~s Silver rev l. w2z nunder coded numbers f'4,~ s 1! b'G' .a ." ~~33' re--assay,
and (2) by sending the same p.! p̀? :t;,o e6c'_-•i a isa;°yee ;. in turn .

A tac ment -P-1 •. .^~ a. tabulation off the Silver Bell re-as 'iAys
The average d i f'ferezeu o t- 92 example _n.s Cuiƒ Much of -his average
~4'~ a~'~' .`~~.~t~ is :~_ ~~~' . .5't z..<As .z13~…;__ k;. _ c'accounted F or ex`s M e " .~~,..-1 c'~`~ which had high Cu
values ---- 2,63 to 11 .2-1;1i,, -- 2,Md ' ,,,ere iTc-.9 e susceptible to

assay di ffe -rences o E' 7-imina+:. i. g these ex it3~. s> y the, average di-.Fference
is .0347D Cu, an acceptable figure,

At' ache ?nt P-2 .*1S a tabulated of Jacobs and
silver Bell assays n of e same ulp The an-rage d ere . n S5

' xa s is ƒ 0 21ed •… Silver Bell .:s high 31 of ttese examples
with an average dL?" °-e .x,,v tom.. o O55 C c b . . for 5 L'd

with an avara-e : '' enc o DC64f Cu ; "i3k ;a -were even

These results in b^o'i:ih categories indicate there was no pa
a s. s^ s' ' error either r oa .a~°• and average~, E'c: ?~t'~"; d .. ~'e

are within the limit o: .. 'fir ua l .;y z ccep" .ab l-e Ou assay variation .

° Another cheek on assaying is provided b y pulps re resenting
composites of sequences of individual care _.n f e`. v.mils These pulps
were prepared by i e .M? ?3 131ouns from each individual pulp propor

, toned accordingto the-length of each interval heoretical assay
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values for the composite pulps were caltualat-ed by weighting
individual assays -in the same p opo:i ions . Comparisons -svi h
the actual assays of those composite pulps then indicate the
precision of the entire procedure of put ve zi g compos=etin
an'd assaying .

These composites consisted o .Z original assays made
(1) by Jacobs alone, (2) by Silver Sell alone, and (3) by both .
The composite pulps all were assayed by Silver Bell . Tabulated
comparisons o" assays in these above categories appear as Attach-
mencs 9-3, P-4v, and P12-5 .

Category' (1) (P-3) : I n 94 examples the composite a says
were higher in 20 e: amplos for ana average de ffereace of ,0 'r% Cu .
lower in 6 examples for n average difference of .0301,'D Cu, and
oven for 1 .3 examp es . in of l a v e : "age d •. .a J erence the Silver Bell
composites assay . 013 % Cu !awer .

Ca eg n (p-4) : i examples '4 A. e Composite asi$a s
%~ z exert p es for an average d :. e ence of < 028% C ',
lower in 47 exam pls _ or an .vee age d . fference of . 0 7`%% Cu., a -rid
-even for 24 examples .. in total average diff"erence the Silver Bell
Composites were .00s6% C lower

Category 3) (P--5)-, on 3.3 exa m$ e She composites vVere
higher in 5 examples 'for nn ayes: age: ! ' eren of .032% 'Cu, lower

i i d 6 examples for an a e t e d : ' er ence of .045% Cu 9 and even for
s 3 ~ n total a era ge d f erence the Silver Bell composites

V--?ere . 008% C lo v--3-? .

In average difference of all catego es combined -- 210
Composite assays against several thou Ll original assays - °- the
Silver Bell composite assays were . 008%o Cu lower . Although the
trend of S's lver Bell assays 'a s slightly on the low side, the amount
is so sma ll that these result s a ••e regarded a s a flat check and
Conclusive proof that no syst emlmaLic errors o ._." consequence e'-a ist
either In she pulverizing or assaying .
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-1-

Looking easterly across
Santa Cruz Valley . Drill
set up on Hole No . 49 in
foreground .

-2-

Looking west from outcrop on
San Yavie.r Reservation . Road
is on ceorr . 374 .000 North .

t

J

J

c

e



-4-

Joy Model 75 (chain pull
down, rotary type) .

-6-

Joy Model ED 22 Diamond
Drill. Installing string
of plastic casing .

-5-

Joy Model HID 22 Diamond Drill .
Mud circulation tank set up .

3~ f-~ 1

i

-7-

Transferring core from barrel
to tray.



-8-

Rotary sludge splitter with
three sludge settling tanks
and sump tank .

-10-

Box for transporting
core from drill to lab-
oratory (note that box
is of small size -- 10'
core capacity) .

-9-

Rotary Sludge Splitter



r

-11-

Interior sample preparation labor-
atory . Foreground, steel-topped
core splitting table ; core in card-
board storage box . Left background,
core box receiving rack .

-13-

Ventilation hood over table for
splitting crushed samples . Pul-
verizer and gyratory, left back-
ground .

-12-

Core storage .
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Road and. Reservation line . Pima Open Pit, left center .
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Attachment A
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O San Xavier Drilling Started
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Mast /

Drill Rods

Attachment D

L~ J

Purnp
j//D r ii 111

Drill Truck

/-Platform

Sludge Splitter

Suction Line
to Pump F Sludge Tank

Pit

Tank Rack

j~ Stock Tank
!J

Dri 1 I 0 Platform

m Truck Bed
Pu i'p' --n i

` . Pump Suction Line Sludge Conductor Pipe

!' Baffles-~ ~!

Bottom ~-
of Pit

o I } Sludge Tanks
6OO gal .

Stock Tank

Sludge Splitter ~ ~

EAST PIMA LABORATORY

DIAMOND DRILL

SLUDGE SAMPLING SET-UP
July, 1958

EP- 704-6A
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b$ yo. tank

Ltax~,~y k~ - ""•?,-. dllcW , enaGgft 7~ixe8 ra y. betwead L' for 1tce fr f
10 gc - baffle for to go fsdce/as 7co lns.

1 DETRIL A

gent 0-7x/Op x 2=11 opening
2 rc~
. __t T

. -

_ SEC /ON 5-,3 L__ . 1 .._ t .,,y2

@AFFL E PE 7R/L

See Pe/ail A

Attachment E

2_6 -'

- l0 go. baffles-• l ;-14 go . `a,>k -

6 rsfd pipe,w 2%Zina . ~~
Pa. I ---- 3

r

Ins
. _ . --- -

mss---- - Q
.[ . - .

r~ Thtsprccc may be ,
wefded on sebara/ely

ITRubber gasket bets, / r 0
JPs cut to fit snugly 2 Ola- t9 °~

` aroand 4irnnq ,-- wy
~4-Y dia- holes 11` " -8`dia r,
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+ °~ _ S] t,2/24xI09nx4
t9 ~

. --~- B
.[ t --

~: 1---- ---- --- -- rSr=C7lON C -(t

DEVELOPMENT OF TANK
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SW OfT SCR/PT/ON47N71K.MAT 4Ef SHOP ` WT. ,.,f 7.
Tyb detail i edge 5 fP 62> I4 a, 9=3 ETA u)

i:;; tank ro l2 7,~ /0ao
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AMERICAN SMELThNG # REFINING CO.
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t CONSTRUCTION CO .
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Light guoga efainloss stul wn be used for rotor
with o slight reduction in waighf and grootar aasc
of construction.

Incroons thia dimension to 2' for
gr nfsr afrsnglh ob cmtral drain.-

.ro
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L~.~
Eliminate drilling ahnft for oil since rotor will home
fo ha ramaud fraquanfig to deco gnwas fawn opliff r
and oil ar grnuoo can ba oapliad J. brings .1' w .h
}imas.
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Attachment 0 1
HOLE No

is

DIAMOND DRILL SHIFT REPORT
AMERICAN SMELTING & REFINING CO. FILE NO

PROPERTY

DRILL No .

SIZE OF BIT - NUMBER - FROM - TO - ACCUML . TOTAL

CASING LOWERED - SIZE - FROM - TO

CASING REMOVED FEET

DATE 19

SHIFT

DRILLER

HELPER

WATER - DEPTH ENCOUNTERED FEET

LOST - WATER AT FEET

EMPLOYMENT OF TIME

10

MOVING AND SETTING U

DRILLING

SETTING CASING

EQUIPMENT REPAIR

OTHER DELAYS

_ CEMENT USED - TYP F' QUANTITY

_ DRILLING CEMENT - FROM- TO

_ CEMENTING HOLE - FROM TO

DRILLING MUD - FROM TO

- REAMING HOLE - FROM TO

SAMPLES

DEPTH RECOVERIES
HARDNESS

OF
ROCK

CONDITION COLOR DRY WEIGHT SP. OR . REMARKS

ROM O
~fa

CORE

~Io

SLUDGE

~Io

WATER

V . H .
VERY HARD
H-HARD

M-MEDIUM

S-SOFT
V.S .

VERY SOFT

OF

HOLE

OF

SLUDGE CORE SLUDGE CORE

GENERAL REMARKS

4b DEPTH OF HOLE AT BEGINNING OF SHIFT SAMPLES LEFT IN SLUDGE BOX

DEPTH OF HOLE AT END OF SHIFT SAMPLES CANNED

TOTAL LOADS OF WATER HAULED DURING SHIFT SAMPLER

WATER ON HAND GALLONS



FILE No

CHURN DRILL SHIFT REPORT ~. .} .~ ~.~ pY~,,~.

AMERICAN SMELTING & REFINING CO. A6.6a'chAttachment 2

PROPERTY

HOLE No .

DRILL No .

BIT TYP E

CASING LOWERED - SIZE - FROM - To

FEET

BIT USED FEET

FEET

MOVING AND SETTING U

DRILLING AND BAILING-

SETTING CASING

REMOVING CASING

EQUIPMENT REPAIR

OTHER DELAYS

DATE 18

SHIFT -

DRILLER_

HELPER

WATER - DEPTH ENCOUNTERED FEET

EMPLOYMENT OF TIME

REPAIRING ENGINE OR RIG

CEMENTING HOLE -FROM-TO-

FISHING

REAMING HOL E FROM TO

CLEANING HOLE FROM TO

SAMPLES

DEPTH
COLOR
OF

SLUDGE

CONDITION
OF

HOLE
HARDNESS U = F

J

LL w

O

REMARKS

OM O VING . ETC .

ROCK
V.H .

VERYHAR
H. HARD

M . MEDIUM
B. SOFT
V .6 .

ERY SOFT

W I-
") W
j

m

j

j
a
" v
C

V a
Z Y O

p

;

•

d0
o
C

W d 3 tl
N
b p

=

O
7~
0
tl
O
?
Z

J
I- L
D[
ry °I.

3 j
G

p b

OTE THICKNESS OF EXTREMELY SOFT AREAS)
(SPECIFY DRY WEIGHT OF AQUA-GEL ADDED)

DEPTH OF HOLE AT BEGINNING OF SHIFT

DEPTH OF HOLE AT END OF SHIFT

GENERAL REMARKS

SAMPLES LEFT IN TUB S

SAMPLES CANNED

SAMPLER



Attachment G 3

i

FIELD i~ S



DIAMOND DRILL HOLE No .

TOTAL DEPTH OF HOLE

GEOLOGIC LOG
AMERICAN SMELTING & REFINING CO.

PROPERTY

FILE NO .

DATE

LOG BY

DEPTH ROCK MINERALIZATION ALTERA• HEAVY MINERALS
FROM TO CLASSIFICATION OXIDE SULPHIDE SILICIF . TION

N
CONCENTRATES

REMARKS

tom'

r+



ASARCO

PRELIMINARY GEOLOGIC LOG Location

Depth of Hole

Collar Elev.

FOOT APPROX. CORE DESCRIPTION
RECOVERY %

Attachment
D. D. Hole No .

From To Assay Data From To Assay Data
% Cu (Core) % Cu (Core)



DIAMOND DRILL HOLE DATA

EAST PIMA
0b Attachment

FOOTAGE SPECIFIC GRAVITY__ 11 CORE WEIGHT11

I Wgt.-gms Vol.-cc TS.G.-gms/cc lbs

Is

HOLE NO

FOOTAGE SLUDGE WEIGHT

lbs

Is



Eole AlBo e. .

SAN X A V I E i Attachment G 7

BM NO. ..~.. 3 t:I .C M V '

reW
Wa &t less Core: ,~
ww4ft Of core

Preceding Bans __ ~ . _ . _. . . .l _. . - ~...._.._r .. . .._Ta2A.L Weight Core t a t t

Bc& No.

'41 ::Z at 1e813 core
1.gb.t or core

Weight frcw
ceding Box

CAL Weight Core

eiCNO.

wei grn %-I= core
Weight leans core
Weight of Core

fromIt, _41&t
,~ing Box
TML Weight Core

3C NO.

Weight less care
Weight of Core
Vet at fts

ceding B x
' iL Weight Core

= NO .

Weigh less core
Weight ore
Weight frta

TOM Web at core

BC NO.

wes,gm VI -M core
Weight Zees core

}@t of Core
lelagit
Preceding Bcx~s
TOTAL Weight Core



EAST PIMA PROJECT SHEET NO _

DATE STARTED DIAMOND DRILL ASSAY LOG HOLE NO .
DATE COMPLETED

AMERICAN SMELTING AND REFINING COMPANY

C91011DINATES COL L AR ELEVATION- BEDROCK ELEVATION

FOOTAGE HOLE SPECIFIC % RECOVERY CORE WEIG HTED SLUDGE REMARKS DATA MEASURED

FROM TO
INTERVAL SIZE GRAVITY CORE SLUDGE - JWT ASSAY AVERAGE WT . ASSAY ON CORE

RECOVERY



A5 11 '"uCWA.'I AND MSIMI G C Y. a s.IY
' beeon Arizona

Mr. T . A . 8'=--Idea, l•pmagc:a° Attachment G 9South res=te :t n T, ning Dep ,.-rtii ent
r ceun Office

jour K nfaactua i Coripany

Dear Sir :
'The ff',o11oi$:R..nf%" is C.n ectiraate 0~, : 1. 's T2 E i .,- -; ofa w~ L'a for or. . ..L month of

195 w A totes. of feet, * ;r, ~ ti ,11~L by " ~ _~ '~~~ lf{^~y~. ~ ~ P~~+~, ~ ~~~y+. - ~!
L•iz n coat of n: e pe.a: foot x

f

C~ +y fJ{ Un

DDE

DDH



Attachment C 1

PROJECT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DRILLING PRO
Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Contractor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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3TRE•SS CHART DIAMOND DRILL HOLE N° . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .r

Coordinates of collar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Delays

Remarks
Equip. Water Move Mud ~ Tanks Other

I .



Month

SUMMARY - DIAMOND DRILL HOLE NO.

N W Collar Elevation

Core % Cu.
From To Interval Rec. % Core Geology

Attachment U I
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Splash No rE_= Couer.. A

Material used in construction of splitten Hinyes - -z,,
/ l69du9e b/ack sheet ion for sP/iHer housin' 9

0

i, I I IINi ,

I~ O

N

0

0

0

O

tiers baffles d/scharye /I5) samp/e andp I
rejeGI diseharges. i

0- /J`equal /ey x,6 any/e irons for splitter frame
and 'reinforcements as shown. I4~~dglfyo, ~., I a

3•. e Diemond f/oor plate . I O
Welded constructor used fhrouyhout excapt for joinin9 I

of sample andpeject dviders of t/ers which were1 .0 ~ solder -,~weoted. " I
yip /Hinges used for sp/ash cover and baff/es are i butts i

III welded in
P
lace. 8E~- `

lull; *a
~.

' Hin es ~ I,
I//i

Swiny/'n9 baff/e shown
7sliyhty on far clarify. Lower 0\ ~r

h,/ M
edge of baffle touches lower \ y I ~
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SECTION A-A 1

DESIGN
OF

CHURN DRILL SLUDGE SPLITTER
American Smelting and Refining Company

Scale I 2 `= I ' April. 1950
DESIGNED BY J . M DOUR ER GHT AND RE. MJERIT2
DRAWN BY R. E. MIERiT
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Attack j,,,nt d
MIME OF DRUMM COI '? ACTS

joy Manufacturing Company

Contract dated December 6, 1954

1. ~txii depth of hole - 1000
2 . ximum number of holes- 10
3. M .a .um footage - 40001

(Penalty: con trctor to receive i/2 rate on remaining
ootage if less -then 4 ; drilled)

Overburden s ril ing $2 .25 Per foot

BE[ Core Core
Fr cap. ledge to 5001, per foot 53O ~i~t7
From 500' to 1000", per foot $6 .00 $5-50
Extra charge for drilling quartzite or c'_ ert - $1 .00 per foot .

5 . Company t o provide 1 a er y contractor to transport water to the drills .
6 . Company to p cant actor for casing lost, or left in hole .
7 m Comp to p olAde roads and drilling s tes .
8 . Company to pay contractor $50 ..00 per- 8-hour shift -for dsla, ,

• caused toy Cogpm y .
9 . Company to pay contractor $50 .00 r' 8 -hour shift, Plus cost of

meteria .s used, for reaming, casing ariad cementing .

Kate : Well before the completion of the 4000* of drilling under the
foregoing contract, Joy reported a conside ^able operating loss and re-
quested Uglier °a eyes per foot . After cos-I-d s tud es had been made cerr tame increases vere approved

. Subsequently, other adjustments, both
up o. dcnun, 4.-were made . F,rentually, a new contract, outlined. belowp
'was negbtiated .

Contra dated Sep tetqtber 16,_1951

Prey slone in tYLs coil Cast essentially the same as ia contract of
December 6, 195I! above , ez cep- . for the f:ollot i.ng:

1 . Maxim depth of hole m 1200
2. Yaim . number of holes- Not specified
3 . nimum footage - 13,000
4‚ ices :

Overburden d il. :gin $1.65 Per foot

11A Qe IN UM, DX w'O BXM

From ledge to 44001, per .foot T d 5 m 25
- From 400, to Fro ff ,

80016 ,
Per foot

f t
8.25
8 75

7 .75
25800 ,toFrom per oo . "

From 800, to 10001, per foot 9 .25 B-75
From 1000 to 12001) per foot 9 ~ 75 9-25



Drilling Contracts _2-

. 8 & 9: C parry to pay $ 5 per sh f t for delays s casing, reaming, etc .

Revised rockb .•t prices -n effective Jnuary 15, 1958

As drill . proceeded on the Reser- ,Um, a number of holes were
continued below the overburden to substantial depths by rotaxy methods . This
deeper sock bit drilling, which had no been pro mIded br in the original con-
t, proved more costly than the gravel overburden n ; therefore., the

following g revisions were made :

#15 c . 3. (yin pull dm m)
Per Foot

!oo1 to 6001 3.25
600, to 800, •75

#22nD Drill hyd li c: feed)

Prom ledge to 4-001 P•W22
s to 600 4.75

0'' to 800, 5 .25

e above prices included cost Of drill ng mud aidd time Consumed
in mixing mud, cleani tanks, etc .

Contract dated Tenuary 18, `-956

'? a . .r mu footage - 3000 feet
2 Non cooing d--111:1-Mg otar3, p 3,20 Per foot
3. Core drilling

A-11 Y UK si e, ce r" e reductions are 3?ecew t ,

Per Fool

b 4 From 400' to 600' 6 E 2'4
e For each foot of core recovered 2 .00
teaming BX to X 2.00

5 . Delays a or o m2 y account f,05.00 per hour

On My II, 1956 the above rates ere .m° ,rih ed as : ollwo
Non coring $31

.2 Coring to 4- t 6.a0
Coring 40011 o 600 7.20
For each • oo of core recovered 2 .75

~" Lon r pymy

Three holes were drilled by this con bctoa wader a "Cost enta17'
. s -remSement, the principal features of Gthich are listed. "6 el.ow excerpts from

Logs gy ar l s proposal dated July 23, 11955) :



Drilling ontracts ~3~

• 2 m We understand ' t the work oz now planned Twill consi st of a series
of vertical hales ranging from. 400 to 700 feet ill dept ., quth a minimum aggre-
gate footage of 1,000 feet; • hat the ma eri als to be penetrated will consist
of any one or possibly all of ?,he following- limestone, dolomite ., moose,
siltetone and quartzite; that the. water required for the dill ng operations
is available, within approximately two miles of the drill site . We also Under-
stand that you i]l provide, at no expense to the Lon ear C a +.y, sumps,
access roads and leveling of drill sites .

3- For this work w propose to : ish one truck-mooted diamond core
drill unit. of suitable ca acity-, together with the follorcflng Items :

a) Diamond bits, reaming shells, rsies and other miscellaneous
equipment including Y and. MIX-size wire .: ne equipment re
qv-I red. for recovering cares by dams d. drill method to a

mum depth of 1,000 ;feet x

b) Runner foreman, o driller, and dr.M helpers re uired
for ti•ro-shift operation .

c) Tank truck for hauling waterrequired for the drilling
rations .

d One .half to pick- .p for 3mmsp ting drill supplies to
and from he drill site .

• e) Core boxes, if desired, as a supply item.

!. We will carry public li&o ,ity insurance coverg personal injury
and property tinge ; WWorl-men"s Compensation, Old .fig Benef t, eVloy nt
and any other insurance on our employees pp-red by state or federal layrs ;
also, all-risk insurance on the d i.llin ; e w u protecting against loss by
theft, fire, f! d, land-slides and other s m, lar hazards . Certificates how-
ing the coverage referred to ,rill be furnish if desired .

5 . Costs

It is agreed that you 4 ill reimbwrse the Langy ear Comp y May
directly the ex nses of the Longyear Company -In the - erformance of the 1~1ork
az for ass :

a) A wages and subsistence 'ail. a ce o drillers and drill
helpers and their travel expenses from nearest available
point to the scene of the 'uoaiz and t° .‚ ; this -to include
personnel replacements as required .

b) All eight, ,fires trucking charges .

c) AU supplies, used, repairs, rep cements ; fuel; oil, bortz,
hertz bits .d box- .z res n zi.g shells at our listed retail
rites , less creel- ; ece ved for salvaged stones ; Carb loy,

i Uer bits and ateU c fis her special type bits equ r e , ai
list prices .



lung or•6racts _4_

d) All pr ums on I sumnice as outlined in paragraph 4.

e) P p ut In full far any -rods or casing lost in holes or
discarded on me unt of damage due -to causes o her t .a.
ordinary ewearb

f) Cost of cement, Aqu e , Fibre- , and other d I ? 1 hole
,tab lization agents used in connects on 4i th the drill g
o rabions .

In addition to the costs outlined above, you Eaill pay the Lcn&gear
Company rental on the drilling equipment used as follows :

Drill a d accessory equL mei• ~. m COO per dripl per monthh for
single-shift operation., $725 per drill bier month fear double-shy^t
operation; this charge to coverr. rental o d: l outfit, interes• ,
de areciatiOn and overhead e p uses . This rep ° is to commence t
the time she drill outfit and crews are delivered ; Tucson : Arizona,
end continue until the project has been completed .

You will a .so pt y rental rates o• the service equipment, used as
follows a

a) One-half torn pick-up - $100 per month, Plus cost of gas,
oil, and r.ir tenauce

b) Water truck - $250 per month, plus cost of gas, oil, and
• sXtenme 6.

ed in paragraph 5, You z-r : .. -ay;n addition all costs as oczt'Lip
° t: Lowy r Company coo cnsa ioa a the rate of $0-50 per foot dxiU• ed11 It

is understood -that the etnrge o $0 .50 per foot drilled . coves total compen-
sation for overburden drt.Uing diamond corO drilling sod reaming,- or other
work pertaining to the >~. c~+ eye of the drilling program.

7 . • It is understood that In the event c rM ng operations are em-
raxil to i hate A said ou request retaining the drills 6' and equipment at

the drilling site an a rr nd b a4 sis, the rental c r ge for the = ' is would .
$300 per month per TLIt, or pcopoitionats art thereof for fractional 5 .

The 3 ger Drilling Company (Churn D i. .L •:n g

erybs from contract dated Seep ember 15, 1956 :

The CONIMMU'I0B agrees to furnish rat his ow expense all equ• p pent,
labor, tools., casing, ua plies and materials necessary for the drilling of
uftrn drill hole! ; as hereir^r fter stipulated;, mad to commeuc -t-U HUhin ten
days after the to of this docum n°U, upon Land within such mining claims
in the r Mining _tiu‚o, Pima Coua:ty, Av zona, as m y be desig- ted by
the oia end to tontine the drilling of said holes i.rkth all reasonable
diligence . Said cchu n d -M holes shall e dr=illed a . the locations designated



Dr-rI.Iling Contracts

by the COM . Said churn drill holes shall be drilled to the depth
desig- nated by -the M AWI, with 1000 feet being the maximum. i.dd churn drill

holes shall be drilled in sizes designated by the COMPANY, within a maximum
of .1t•': and a Minimum of 5" in diameter . If any hole does not reach the depth
designated by -the 00 MY's engineer in charge, a new hole must be substituted,
and the cost of d ling the abandoned hole shall be divided equally between
the C01' TRA C '0R and the CO PM .

Article 2 .

The CQ T Ol agrees that the a ntenance and repair of the machinery
a d uipment employed In -this cg ciiing will be . : his account . Water neces-
sary for the proper conduct of drilling end operations vilJl be made
available-, the S"T rM0`T R by the CO W-1 at the p opera es . Water v ill be
transported from supply reservoir ° o the drilling at the ezpense of
and for account o the MUTPOR .

Article 3 .

The CO1APW guarantees to the C0 ACTOR that the Footage o churn
dg ill ing to be required andjo paid for shall not be less the. . 5,000 linear
feet of hole except as specified in Article 15 hereof, and shall pay -the
COa~;rMC71 O' for the footage d led and other woes her eunder as follows :

1 . Totem oat e drilled of diameter 5" s . above $6.00 per foot
2. installing or removing casing .26
3. Installing or removing liners .6i.
b. Under reaming or strai • reaming 6 .92
5. Casing left in hole 1" 5 .50
6. casing left in hole 10" 00
7. Casing left i n hole 8" 3.50
8. Casing left in hole B sr 2.50
9. Casing left in hole 5" 2.00
10 . Delays when caused by C0 'AID. $10.0 r° hour

All ixark under Items 2 to 4 inclusive, ? . e. installing or removing
casing or liners and under reaming straight reaming shall . be done at the
option of and as direr Led by the C0f . NY .

Items 5 to 9 inclusive Wee to apply to casing left _ n the hole then
it is deemed impracticable by the COMPANY a its sole disc e4ion to remove
the same .

In the event that less than 5,000 feet of holes are c led. the 00 AN
agrees to reimburse the CO TTAC '0R for costs inc rred in transporting men anald
equipment from Tucson to the worksite an .tee urn .

Article 4 .

In the event
in Article 3 amount

i on each -rig occupied
agrees 'to pay •to the

that the total payments therefor at, the rtes set forth
to less than aver a of $96 per e ht hem ° shifts worked
I n the drilling of the 5 .,00 0 :feet of hole, the COMPANY
CONTRACTOR n amount sufficient to make up the difference,



Drilling Contracts

that is -to say, to
as one In -which a
hours of work on o
fl action of shifts
Or lWoor Shall not
Incidental to such
CONTRACTOR -

icle 7 .

-

6-make said average eciuaal to $960 A shift worked is defined
full drilling crew employed by the CT5M} i fulfills eight
e s i g n l oca tic . III coinpirt-irig said avverage, shifts or
nr u worked due to failure or lack of equtpmen , supplies
be taken into consideration ; and the corresponding expenses
interruptions of drilling Shall be for account of the

The 0NMCTM shall arrange for t: bailing out of each hole at 5 foot
intervals in order to enable the C0 1P 3' to sample the hole, and such bailing
shall continue until 'the C0MPMIY T s sampler or eng e seer n charge sha be sat
ss ed. that the hole is clean and that an accurate and adectuate sa ., le ' been
obtained. Any- q stions arising under this provision shall be taken up and
resolved, not by the drill runner tmd sampler ., b t2 in conference between : on
the one side, the C ! -CTOR, or the C01\M 0TOR $ s rep sentati (foreman) on
locations and, on the other side;,, the COMPA is engineer-in-charge on location .
Moreover, any questions regarding other performance provisions o the present
agreement shall. be resolved in like m=er. In case no agreement, is reached
in this manner then the matter shall go -to arbitration .

Article 15 .

The C0M A3 ! may terminate this contract, in its entirety at any time
• prior to the completion of 5,000 feet of drilling upon payment to the C TR CTOR

of the sum of $1,000 .00 (One Thousand Dollars) in ad --ition to the amounts then
due to the CO1 TR WTOR for drilling. In the event of such to to Lion and I n
case that total payments under this clause for footage drilled F" rates set
forth in Article 3 amount to less than an average of $96 .00 per eight ho shift
worked on each drilling rig an location, .hen, in that eiveat, the COMPANY agrees
to pay the COMPACTOR a sufficient amount to make up the difference required
to assure payment of the weed minimum of $96 .00 per shift per rig .
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Electrical Ponel `

Sample

Rol linq
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i EAST PIMA PROJECT

SAMPLE PREPARATION LABORATORY
I

I Scale I 11 = 2
1

(opprox)
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11/2 " L Iron 11/2 0 x 1/4 L Iron posts
-I x I/e" Strop iron

Back stop

I ------
-

_.-
-.-L Ji. T .., - .

I ' II I ~' i i,I ,

I

L

j

1

1

- -~~- - --------- ----- -

it - T_

I" x 1/g" Strop iron
I" c+rnn irnn , Bock stop

a .. ,-. .- •vu p+ucra

w
- - r I/2 Steel rod

x I/8~ I
Strap iron /2" Pipe

- o o b
1 1/2 x Strop iron

I

o _ _o p -

I p

w)
{

NOTE : All welded steel construction r

EAST PIMA LABORATORY

FIELD CORE-BOX STORAGE

Scale 3 4" = I' (approx)

July, 1958

EP_ 704-3A



TAB
M



__-21,4' Pipe

4"x6' Car Stake A

j

f

Il, i
i

-- -2" x 4" Base Spreader 10' 01"

-, 21'6"

N

Tie to
Adjacent
Rack --04

~`z' Steel Rods

I

~I2" Bolt

.! i of

0; 0 loll

~
t13" •13" •13"

t 3' 9" >

Z
r+

CORE RACK LAYOUT
EAST PIMA LABORATORY

Tucson, Arizona
rww 6-20-58

EP-7o4-4A
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i . 1*

0

i

48"

l

I

i

i

3 I/4•

Attachment

Screwhook "

SAN XAVIER
3/4" e3

DIAMOND DRILL NO. X-IOO

Depth
Core f Core Sfudgp

Frapm .nte IConc Conc Cu 4

d _` 594.3
qq Q ~O .V~°s T

0 .12

604.0
-

41 0.85

o 612. 0

625.0

3 y4

Divider Spot Welded

1/2

-T

edges folded

3"

Sheet Metal "Boat" for Core and
Sludge Board Construction

EAST PIMA LABORATORY

CORE & SLUDGE BOARD

EP- 704- 7A



TAB
O



Table I tta ch ent

• COMPARISON OF CORE ATM SLUDGE SA C., MISSION PROJECT
Diamond Drill Hol es Numbers 16 to 201

Core Sludge Average Average ratio of
Core Bee No-of Assay Average Assay Sludge Sludge 81. Assay to
Range Samples Sum Core Assay Sum Assay Recovery Core Assay

' 96-1o0 525 672.41 1.28 574.27 1 .09 60 85%%

91-95 245 311. 1. 259.20 1.06 60 83

86-90 121 133.83 1 .11 126.36 1.04 55 9

81-85 64 49 .74 .78 442.46 .66 65 855%,

76-80 45 36 .03 .80 34e5o .` 7 68 9e;

.71-75 39 23.09 .59 1.9 .19 49 70 8

66-7o 3. 31 .14 1 .00 26 .26 .85 82 85%

61-65 17 15 .45 .91 13 .4.5 .79 83 ,

56-60 17 8.50 .50 8 .85 .52 75 1o %

• 51-55 15 17.46 1 .16 12 .17 .81 59 7 VP

45-50 10 5 .91 .59 5m -54 69 92%

41-45 4 4.10 1.02 3.43 .86 52 84%0

36-40 9 6.78 .75 6.57 .73 90 973

31-35 15 9.20 .61 8.83 .59 54 97%

26-30 41 2.01 .5o 1.98 .50 76 1

21-25 5 3 .51 .70 2.51 5o 58 71%

16-20 5 5 .13 1 .o 3.36 .67 58 65%

11.-15 7 4.13 .59 3.49 .50 59 85p'
6-1o 3 .77 .26 1 .46 .49 100 188

1-5 2 1 .83

6

.92 1 .143 .72 50 73%

103439 s 1483 73,133 - 1183
AV- 87 s 1183 1342 .39 1 .13 155 .21 .98 Air, 62 87%



Attachment 0
Table 3:1

0
CODMA SON OF CORP, AN J) $L JDC ASSMS ; MISSION' PROJECT

-Dia-mand Drill Holes Slxmmbeis --16 t P-01

ara sam.'Las i 96 - .OO tern _

rge of No. o` S ", c Bee Core
-Sludge Pea s. 9a1eo Va Range A rlay

:1.00 - 220 36 108 1472
90 - 9 21 96 1 .32
8D - 89 36, 8k, 1.10
70 - 79 39 .7k .,

53 &4 1.3
0 - 59 59 5 x98
h o - 1;. b sa 1.03.
3D - 59 5 35 1.33
20 a 25 38 25 l.:28
10 - 19 21 15 2.82

9 9 7 1.

Average Recio of
S1udse Sludge tr ay a O
.tea a-7. t o Core Asop-y Difference

1-h-5 8k 1
1 .10 .
~9 85 5 ,

1 .25 95 'w 5

m99 101 ' 1
-93 9

8

3-5-3 115% + 15%
.96 750 • 5

1: . 61 5v

A.re k ,r 30 1.15

~;, -i_ + .PIGS 93. oo Rec e ;. ;tee

100 - 320 10 3.12 i.66 1.37 8 ? ;
90 - 99 9 95 .97 a + 7

- 89 1 4 .90 .° 82 1
7 0 - 7 : 6 74 .91 .83 13 .

3 .° 69 4 . .8 93
50 . - 59 37 5k 1.2 1.2 59 a~
klo - 11.9 38 11-5 1 .01 -95 0114;
30 - 39 38

1
:35
6

1 .0k '96 a149 0
'

6
.H 2 41 ,3 1 . 1 .58 % 2-3%

10 - 1 12 1 1 .7172 . 40 8 % 19%
•' 9 5 3.01 1 . 5

-A.vlorag : 215 53 1 ..23. 1 .09 0 10%

a
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C CIC SA!S Attachment P A
Individual. Core Intervals
Silver Bell Re-Rums

Silver Bell Silver Bell
Code Role Intel-m-1 .so-ay 'Re Assay Difference

C2 02 430 .0J.35 .0 .83 .85 .02
Ch 05 "(85 .0-790 .0 1.66 1 .61 .05
D-1 iZ . 298 .6-'302 .3 1.58 i.6o .02
c6 18 280 .7-266 .5 .91 .88 .03
D2 18 388 .0-398 .5 .11 .10 .03
C7 19 211 .2p 8.3 1 .33 1 .25 .08
C8 20

_
297 .5-305 .4 1.45 1 .45 0

1)3 20 375 .4.385 .4 .28 .21 .07
C9 21 371 .0°377 .1 1 .42 1.4.8 .06
D4 22 661 .0-671 .0 .50 .44 .06
C10 23 40603-14 .7 1.07 1.04 .03
C11 24 54.6-557 .1i. .70 .73 .03 .
- 26 260 .3 .268 .2 .45 .48 .03
- 26 286. -29'. .7 .44 .42 .cep-

26 4.7- 4 .8 .52 .51 .03.
26 04.8‚314.8 .3 .38 .0

- 26 371 .8-376.7 . 4 .45 .01
26 382.1-392 .1 .57 .59 .02

012 26 423 .o-433.0 .82 .80 .02
26 2.4-451 .2 .45 .142 .03

013 27 454.5.460 .2 1497 1.03 o6
• 135 27 663.0-666-8 .914 .98 .04

ci4 28 431 .8-42-.-P- .o 2 .38 2 .63 .25
015 29 482.0.495,1 1 .07 1.07 0
1)6 29 567.6-5-14-9 .13 .1ƒ? .01
1)7 30 288 .3-296.3 .30 .29 .01
1)8 32 55 .1..264.32 .20 .21 .01
i6c :2

_
3.4-543.053 .82 .72 .10.q

C17
/!~

33
(q

280 .0 290 .7]
~

.
/~

6V .57 .03
1)9 34 336-8-350-4 .91 .97 o6
1)10 36 456 .3-465 .2 .4.5 .43 .02
018 36 6 ( .o 621.8 .76 .79 .03
019 37 391.9.395 .7 . 79 .79 0
Cm hi. 535 .6-543.9 1 .01" 1 .06 .02

43 7 .9-351 .9 3 .38 3 .66 .28
C2 46 3,o6.2-405 .8 1 .01. 1 .02 .01
- 148 220 .5°22-f .7 .143 .11 .0

48 "-7.7-234.3 .59 -56 .03
48 31 .3 ..-241 .8 . .60 0
1.8 241.8-249 .1E .45 .11.2 ‚03
48 249 .4-255 .1 .49 .48 .01
48
48

87 .9-291.9
2 14 02 6

.62
146

.55
4

.07
- 9 • .9-3 . . . . 5 .01
- 48 3111-5-3115 .0 .48 .47 .01

48 315 .0-323 .3 .5g .56 .01
tl ha 345 .4-355 .3 .51 .514. .03
3 11.8 512 .8-521 .4 1.06 1 .05 .01

- 48 521 .4-528.2 .1:9 .50 .01



Silver Bell ?G.-Runs -• Cgari- tmec Attach ment P
Silver Bel." . Silver Bell

• Code ,i3 Ie M .‚cƒ-r. va ASKEW e LLme r - D:U " ease

49 .02

~• 831-5-243-3 .38 . :-1 .03
° 49 519.1-523.4 .42 .47 .05 .
Q 449 527-8-546-5 .38 .41 .03
w 49 540-5-549-3 635 *h"106

49 549 .3 .558.6 .45 .50 .05
2fi 49 590 .2-597.2 2.50 2 .53 .0

025 5 462 .2-470.0 .48 . 35 .13
026 55 515-3-59-5-5 .81. .80 .01
C27 .56 4P-6.p--'t33-3 6.95 6.91 .04
X28 58 5 .0-1108 .5 .62 .64 .0
C 60 398 .0.406.9 i . 8 i. .8 0
C 62 503.0-512 .,3 1.8 1.8h 0
34 645 0,. 6.; .1 .03 11 .24 .21

035 68 11-78-7-11-88 .7 11.7e 1 .73 .01
037 75 361-8-368.5 815A. 9 .12 .1.8
c4o 80 369.3-3119-3 .86 .89 .03
41 . 83 5971-9-613-3 1.00 1 .00 0
k,.4 89 291.2-301.1 1,89 1 .12 .03
45 9]. 319.2.39 .2 .77 .79 .02
049 97 329 .2-j-38 .3 L.68 1.?0 402

(54 ]) 4 5.1-5o&° 2 .98 3.27 .29
C70 228 V"9-4-759.1" 9.0,0- 9 . 6 .54
` ? 142 702.9713.0 1 .92 1 ..90 .02•
8 14 3 573 .2-578.3 2j o 2.86 . 6

'8o 148 34-3-0-353-1 3.00 3 .05 .05
151 1,37.5-41:2 .3 44 39, 4.45 o6

83 152 36, .4, .0 .82 w .03 .
85 155 508.2-518 .2 i .64 *L-680 .04

c8 7 157 289-1-294-5 5 .07 5 .32 .05
89 159 3P-8.1-336 .7 3 .28 3 .38 .10

091 161. 389 . ..404.3 ~ .e. 1- .40 .01
Drt 3. 162 510 .4.52 .6 ' . 6 1 . J. .05
D12 766 409- }- .' a9 • 1 .02 .99 .03
9 166 560-11-50 9-5 .66 .67 4.01

D13 167 315-2-322-1 .23 . .01
DI1 .‚73. 368.-1-3,(8 .2 .05 .05 0

6 171 .398-6-1-07-3 3 .74 3.95 .21
D15 .7 5730-582-2 1105 1 .05 0
D1 .7' 233.0-23 .2 . .24 101
D17 175 219 .6.224.9 . j.6 .16 0
1)18 176 1, 7 . 3-625 . 4 .72 .75 .03
D19 178 356.9-367.1 1.87 1 .81 o6



Code Role
C1 Cl
02
03 03
Ch C5
C~5 c6
Ce 19
139 3.
0,18 27
C14 28
016 32
0 L3
C-25 53
.- 62
d 62

62
a 62
es 62
030 62
031 63
032 6~
C33 -5
C3 6~6~
035 68
036 7
C 75
038 76
039 78
C40 so
41 83
042 8'
Ch; ;i 8~8..~
c41

C 5 91
C"(6 9
c47 93
CIO 96
9 97

050 99
C51 100
052 10
G53 136
C54 107
C5a 108
C56 ill
C57 112
058 113
059 116
60 117
C61 1.8

CBBCK ASSAYS
IndividuRI-Core intervals
3amob vs . Silver Fell

Dixt'-servall .,
M- .0
430,0•1.35 .0
05 .04l0 .0
785 .0-790 .0
4-55 .0-460 .0
"21.2-228.3

371-0-377-1

431.8-442.0
533.4-54-3.0
34-7.9-351 .9

200.3-207.8
207.8 .9
289 . 1-294.3
4 .0.5-x.7.4
L37-7-447 .8
503-0-522.3
447.3.~3 4~-57.2

287.5-297.7
374. 8-386.7
478.7-488.7
114•.6-41o., .7
361.8-368.5
I07.8-17.7
283.8-300.3
369 .3..379.3
597.9-613 .3
283 .7-294 .0
735 .6-745 .7

1 . 301 .1
319 .2.329.2
350 .8-357 .?
~y , 6~! .4. 18 .4.

329 .2-338 .3
227 .0-236 .0
396 .5-414 .4
0 .6-303 .2

380-3-390-3
495 .1-5o6.o
b4p- .8. 4.52.2
516.5-525 .5
235 .3..845 .3
309 .1-323 .6

.1-309 .5
461.9.471 .1
492.0-500 .9

Jacobs
say

.90
1 .-(2
1 .03
1 .27

1 .46
1 .10
2 .67
.87

3 .64
34.

.

.04

.56

.52

.42
1 .90
1 .23
.79
.91

.'1 .36
1 .79
2 .28
9 .15
1. ;0
1 .51
.92

1 .09
3.00
0

1 .01

'99
*97

1.447
1.03
1.73

.60
1 .07
C o02P-02
2 .54
3 .2.6
1 .42
1 .12
1 .04
1 .24
1 .2'
? .00
5 .72

Attach ment

Silver Bell
Assay Difference

.83 -.05

.87 -.c33
1 .66 - .o6
.96 -.07

1 .25 -.02~~

1,l48 +.02

.97 -.13
2.63 -.04
.72 -.15

3 .66 +.02
.35 +.01

1 .01 +.02
.08 +.ob,
.62 +.o6
.5 : +.0
.48 .o6.~,

1.8"T

~r

-.o6

9. .23 0
M 18 - .01

.93 +.02
11-03 - .33
1 .72 -.07
2 .25 -.03
8 .91i. - .2].
1 .26 - .04
1 .49 - .02
.86 .- .o6

1 .00 - .09
2 .98 - .02

1 .09 + .08
.77

8
- .

01.9 +.
1 .4°‚4E - .03
x01 - .02

1 .68 - .05
.68 - .02

1 .07 0
1 .92 - .10
2.55 +.01

2 .98

~9

-.28

1-38 o.- .04
1.13 + .01
1 .03 + .01
1.2 -.02
1 .2b- -.03
1 .01 .,01
5 .71 -.01

P



Jacobs vs . Silver Bell - continued Attach Yn e n t

Jac• bs Silver Bell
_ Code

-

Hole •e s Assay Difference

C6a 0 215 .6-224 .5 2, 2.25 m.42
c63 121 533-5-54-3 .6 4 . Z?0 -°04
6l 122 519-4-527-4 1 .2! 1 .24 0

C65 123 399 .7--409 .2 .43 .47 +.Oh
C66 124 419-5-424-7 .74 .70 -.04.
067 125 458.4..468.5 1 .55 1 .58 +.o3
c68 126 4.21.9-428.0 1 ..06 1 .05 -.01
0 128 '74-9-4-759-4 7-75 9 .02 +1-27

0-71 2.29 573.3-583.0 1 .66 1 .70 .04,
C72 130 361 .9--370 .2 3 .05 3 .06 .01
073 13,L 453 .6j+63.6 1.36 1 .33 - .03
074 1 21-23.5-433-l .80 .83 -03
076 138 32-2-8-332-5 1.00 1 .05 ‚x.05
077 142 702.9 713.0 1.85 1 .92 +.07
078 143 573.2-578.3 2.51 2 .70 .19
079 147 587.1.593.1 2 .91 2 .90 -.01
CSO 148 34-3-0-353-1 3.15 3.00 - .15
C81 149 270.3-280 .5 1. 1 .31 -01
C82 151 937 .5 2.8 4.55 4'.39 - . .6
083 152 364.4 374.0 .90 .62 - .08
84i 15h 383.2-39.E°5 2. 7 2 .73 ~6•
85 155 508.2-518.2 1-37 1 .6 + .27
c86 156 337-9-345-5 5 .03 5 .03 0
87 15( P- .1-.294 .5 5a2.8 5 .07 -1111

C 158 348.4-358 .6 1 .14 1 .13 ƒ003.
C 159 328.1-336 .7 2 .95 3.28 +-33
090 160 332-P-318 .5 .98 .9 -001
091 161 389 .7-404.3 1 ~ 32 1. -1 +.09w

C92 162

;;

.6-510 .4 1 .39
k

1. --05
093 163 'X)3-0-412-9 9#71 .70 - .01
C94 i6;, 420 .7.430.9 .94 - .ak?
095 166 560 .1-569 .5 .66 +.o6
096 171 398.61 7 . 4 .00 3-74 -.e6
J-2 2:72 624.5-639.5 1 .37 1.3 -.06
3-3 173 378 .4-388 .6 .9 0
j-6 176 638.3-A'8.4 $27 .29 - .03
1-',, 178 256-1-270-3 . !. 3~ . - .06
-7 178 280 .6-288.9 .32 .31 - .01

3-8 178 .5-511 .9 0 45 .42 -03
CT-10 179 452 .i-46o4 .31 .31 0
3-1 183 208.6-22p- .9‚ .101- $43 -1011
`- 183 0 .0 304.829 .46 .42 m0R

3-13

..~ ~'1~

1.85

/

3

/

'66-3-' 77.5 .36 .34
U~

{~

-.02
j-16 188 251 .8-261 .3 037 .38 +,,O1
J- 3A 189. 208!7-214.3 .,7 A36 *.01
J-15 189 214-3-220 .3 .30 .30 0

J-17
189

81.1-287 .1 .42 .93 .tai



Attac'r. -r P 3
•RECK ASSAYS
Composites

J obs vs. Silve'be .

Role Jgcoda Gale, Silverbeli
Interval Co posh Assay Compo Assay Difference

18 59-0.0-678.8 477 .74 -ƒ03
62 225.8-28 .6 .05 o6 + .O1

280.6‚333. 5 1 .32 1 .32 0

330-5-512.3 1 .22 1 .2 -.01p

63 229-8-332-7 .410 .10 _ 0

j53.1-457.2 . 472 0
509.7-573.7 1 .45 1.50 +-05
614.2-6-_,2.9 1.21 1 .21 0

64 2.o.oa227a .10 .10 0ƒ

227.2-332.6 .13 .13 0

340-9-363.3 .81 .79 - .0
65 232.6-297.7 .76 .72 - .04

297-7-323.1 a 2 .19 - .03
221.4-324.0 o6 .o6 0
3,7.6-400.8 6,28 .1, - .11

2561-8-278 .5 .84 .80 - .0
278 .5-305-7 .02 .02 0

° 66 199.7-235 .6 .9I~ 'gyrY M'~~'+~ V.f~- .01
235 .6 .338.x. 1 .51 1 .46 - .03
338.4W51. .1 1 .28 1 .22 -,06

69 230 .0-333.4 .05 .05 0
337 .9-384.3 3.49 3 .4 0

70 228-8-329-3 .08 .0 +.01
71 1-70.0-209.3 .05 .03 - .0

209.3-288 .7 .03 .10 + .07
s 211,5-245 .5 .28 .23 - .05

24 5.5-344.0 .14 .13 - .01
73 200.0-232.6 .12 .09 - .63

232.6-3bƒ .12 „0~~ - .08
74 al-6-3-313 .2 -33 .29 m‚ .04.

325 .5-=x44.6 1.60 1,58 - .02
76 640.26.1 .22 .18 -a0

22.6..L-328 .8 aiV .09 -1+01

381 7 .7 1o , .c. .o6 +.02
k'47.7-555-3 1.31 1 .40 -.09

` j 199.2 225 - .22 .2 - .01
225 .7-328.3 .22 .21 .- .01

3.8-568 .0 077 a 74 - .03
42 788.9 1,45 .? .40 --05~

4.D

y

189„4+235 .4. .84 .79 - .05

235.4-337 .1 .8 .&1 - .01
337 ..].J .08.6 .92 .0 - .02
4, ,
0

1.02
61

.99
6

- .03
7 3.5-752-5 .. 5 2 - .03



0

4

iscobs vs m 3i1ve bet i coutinued

Hole Jacobs Cal a.
Wa. Inters j. Composite Assay.

79

so

81

82

83

$7

(8

89

90

91

92

9

190-0-231-1
231.1-326.7
205 .5.231.5
231-5-331,9
359.2-•395 .7
195 .8-226.6
226.6-333.2
2o9.6-237-5
23`x.5-33 .6

471-2-o514-5
588.0-623.8
P-04-7-222,,2
222.2-294.0
294-.0-32r- ..5
192-7-w29-5
238.5.260 .71,
260 .4-340 .0
340.0 A-81.a3_
62o .o-6.+j .i

735 .6-756.0
190 .3-225 .6
225 .6-250 .5
250.5 .281.5
281.5 3 .6
206.2-225 .6
225-6-323.9
200 .6-219 .5
219.5-23k.5
234.5--P-82.1
282.1.3.9 .2
319.2-335 .8
195-7-221.7
221.7-259 .9
259.9-310 .6
3.0 .6 }51 .2

211.9-240 .2
240.2-251.5
251.5-291.2

291.2-337,.9
337 9j* 60 ..1
I9':..7--527.5

Code A-1
25,128,1
13k, 143 1' intervals

A.-41 13i. . 21.3.0-396.1_
-12%142 3 I , erva s

2 63, 7
87,,131,166 . 5 Irate grals

I- 96 391.9-488 .0
93, 97 2 intervals

. 73,88 3 Inter als

Attocl-r, ent p

S 1verbe11
Camp. Assay Difference

.05 .01. -.01

.03 o4 x.01

.25 .20 -.05

.20 .21 -11- .01
°8~ . - .O
.1k .15 +.Olt
.19 .18 -.01
.03 .01 -.02
.02 it -.0
.30 .28 - .0
.65 .6 , - .01
.5‚ .59 +.0

1 .96 2 .00 -~
.62 .52 ~ . c

1 .170 1 .68 - .02
.o8 .09 +901
9 38 . 7 - .0
970 .69 a,Ol
.* .. .28 - .03
099 .97 - .02

077 .77 0
.70 .83 +J-3
.20 .13 -.t3`
.52 .51 a: . l
.26 .21 - .02
.70 .68 -.02
-5 .51 - .03
.11! .16 +.02
.36 . ; - .a6
51 .51 - .03
.12 .09 -403
.1$ ;41 - .05
.car .83 -.o4
.33 .33 0

-30 ..29 - .01
.61 .58 -.03
.52 .50 -.02
.73 .75 'x-.02V'~

.23 .22 - .01

-77 .7k, d.03f~ _

1 .21 1,21!. X03

1-56 1.55 -.01
1 .20 1.21 +.01n
.28 1 .30 +.02

.67 .65 - .02

.50 .17 - .03

.72 .68 ~fr04
1 .? 6 1.18 xƒ.02



A tact- n eft

Composites
Silver Bell Irsd Salver Bell

Code Bale Intervu S verBe l C. lc B Silver Bell
NO. Composite Assay Cot . Assay Difference

18 203 .0-233.7 ,14 .50 x .06
233.7-306.9 .98 .98 0

.9 35 .6 630 .23 - .07
237-5-335 .4 .86 .8k -.02
.94.4-521.2 .83 .85 +002

21 221.0-227.1 = .36 1. - .o4
.1-266.9 1 .69 1.67 -.02

266.9-328.1 .28 .27 - .01
366-3-V7 .1 1 .57 1.59 +.02

22 222.0-2.55 .2 .51 .50 - .01
255 .2.287 . -W °47 0
287-9-353-3 a .27 -403
455-4-680,3 1 .02 1.19 ..17

2Aa 3.95 .o,-24o.6 m 4. . 42 +.01
210,6 257 .I .51 •51
257 .4-345 .0 .39 .35 - 04
534-1-5-17 .0 0 77 .78 .oi
615 .8-714 .3 .49 .50 +.01

26 230 .0-286 .1 -33 -36 .03
• 286.1-382 .1 .41 .42. + .O1

382 .1-46S).8 6 58 .58 0
25 221"0-248-3. .0k. .03 tl .01

250-3-351.8 .10 .09 - .01

27 224,0 .250,0 -53 -57
250.0-287&7 .98 .95 - .03
28"{ .7-50 .0 .22 .22 0
3966.7-502.8 .78 .80 + .02

29 230.0-248 .0, -32 -34 +.62
2-'-8-9-321-5 .5 .21. .21 0
361.7..383,7 $48 .46 - .02
460 .0-501.4 .73 $73 0
599.9-653 .7 .6]. .6]. 0

31 236.6-319 .8 .25 .22 -.03
319 .8-a o .0 .70 11 71 +.01
09.9. ;. ,16 .7 1 .10 1.14 -.0h.

32 219 .0-230 .9 .4 , ,. 0 - .01
230-9-"3 . 3 e .19R ,, .0 _

5513,,2--570 .5 16,2 5 - .03
33 231.0--240,?: m ~+aJ3~ .36 -- .02

2240- 4 -:271 .3 .34 ‚ 33 -.0

34
271 .3-345 .9 .5

.02
.50
03

- .02
01

21-6 .i-2M8 .08
-
.18

+.
0288.8-350 . .79 .79 036 22,1 .0-2j--( .8 .30 -Z7 - .03

237 .8-311-0 .2 0 E3 t7 - .02

340 .2.•475 .8 .92 .92 0
539127"635 .2 1-22 J - .1h `ƒo058



Silver tell vs . Silver Bell - Continued P 4

Code o .e Interval sS lverBW ..,.l Cc`s. l e .

Composite Assay
Silver Bell
Comp. Assay Differ ace

37 227 .0-233-14- .5 . 53 - .01
233 .4-335 .4

.~r

sa-. 9r ~ eS

.B {‚{

a
38

33
.0.239 .4 .08 . 5 - .03

230031-8
39 261 .0-36a . .0 .14 0
41 270 .0-339 .8 .14 .16 +.02

80 .9-455 .4 .98 .9 0
4 227 .5-331 . 2 .16 K i 6 0
43 217.5 .236.7 .08 .08 0

235.7-311 .3 8 ,!o +-0 2
11p. 221 .06 x6 .08 f.0

8 34
47 200-0-234-5 -33 02 - .0-11

234-5-335,2 . .0 %1. +.0{ _

4.8 220-5-234.3 .118 o •`i4a° ' a. 6J"S.

234 .3. 36 .0 .51 .49 - .0
336 .0-4x00 .6 ' .59 - .01
495 .8-528 .2 1 .04 1 .0 - .02
700 .6-7 35 .0 1 . 3 1e 41-1 + . CA

49 210 .0-243-3 .53 a :.r. - .13
409 .1-6x 5 .4 .95 .9 03-03

50 200,2-2 .7 B_=_3 . 4 + .0l
07-7-352-0 . 15 . 1 - .04

51 230 .4- 34 .7 .13 .1G .0

316-7-344-9 2.7 58
1 .

38.0-398 -0 2.07 2 .05 -- .02
52 136 .0- 26 .0 -05 .03 - .02

226-0-3190a r0S .04 - .01
53 212 .0-233 .0 32 .39 + .07

233-0-M-1 .45 b04- - .01
310 .1--330 .3 .1 .19 0
44B .0-532-0 .50 . 52 +Q'-,
629 .5 -61'8 . _'L . -15

5

1 .42 --03
"709-9-714-5 .6 . J.93 -93 0

788-9-8270 -S TO -,03
54 208 .0-215 .0 1 .40 iW

4
. ..0i

24 .0-3 5 .0 .02 .02 0
55 231 .0-263 .7 .1 .20 . .0

263-7-277.9 .59 .5 0
2T7 .9-S66-3

~

. "

°

e 14 0

56 225 .0 -274.0 .08 .08 0
274 .0-3 0.4 .28 .28 0
401 .0.481 .0 1-33 1 . 4!. + . .i
02.6-615-0 .87 995 +.08
660 .6.,,671 .0 1 .78 1 .8t + .
743c o""i820 .8 07 n 8 0a01

57 2082-225-0 . 1 1 n. . .F^G i w 0.L

225 .0 '^'322 .9 .190) . .s.6 ' .03

0 206 .0-235 .8
8-284 1235

. j
Q

.23
44

0
+ 0 1. . . .

284 .1-332 .2 .26 .25 ..O;
367 .6.06 .9 .8 .84 - .01

62 S0-3-225.8 .46 Apt; - r!
63 225 .5-229 .8 3.30 3 .29 - .01

'..4- 20 9 2•7~ 2 intervals -50' .48 n02



'CK A&CM- MAYS
Attac . i . -1-A p

Silver Bell~7
and. 3acobs y d Silver Dell

J cobs I. S1 u r Bell Silver Bell
Code Role In Gale . Comp . Assay Comp. Assay Difference

1.3 347.9_1; .015 .83 .82 -.01
45 240 .0-339.9 • l.4 .14 0

B-1 62, 1.6
126, 136
i48, 178 9 Intervals 1 .74 1.61 -013

c-1 16, 60, 122
124, 9, 142
119,151 17 Intervals .99 1.00 +.01

C-2 120, 1211, 175
3 .~ . e a . ~~ 1M •a

D-]. 54, 80,
138,154•, 2o1 6 ;.ate? vats 1 .53 1 .45 - .08

E-1 63, 1 , 6 6

• 87,I01,107
118,127,v 155
166,?71 14 Intervalss 1 . 1.61 +.oi

F-2 21, 109,158 3 Intervals 1.07 l.o6 -401

G-1 , 3A, 43
` 8, 83, 92
113,1 ,163 12 Intervals s 1.01 1.00 - .01

G-2 36, 43, 68
83,89,92
113,162,163 11 Intervals .82 . 0

G- 36,68,162 1 Intervals .86 -33 •-03

1-2 18,19, 96 4 Inter .s .9 4 {95 +,O1

" J-4 29, 78 2 Intervals .67 .68 +,01


