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Memo to: R. F. Hewlett, TEl; cc: T. H.Schloss, ~. A, Briscoe 
REVIEWED 

JUL~W:Y, " , au \/l " 
~I "It · '" 

, . ' ' I ~ ~ . t 4~ 

From : J. G. Dean 

Subject: Experimental 200T Heap Leaches. 

Dear Dick: 

The first installment of your memo on the above subject, dated 6 /27, has been received and studied with careful interest, A few c~ents designed to be helpful are given below. ' 
Leachable v alues in the heap ' ara likely to be ~oncentr4ted , 1ri: 1) fines which were not ad.equately contacted by cyanide, 2) . coarse fractions impervious to solution contact, and 3) re­fractory ores such as the manganese which hol~ the values locked i n i nsolub l e matrices. ores of this ~pe may also include jarosi~e, and ~erlaps sulfides, and several ~ther types. 

In setting up an exper~~ental heap, it is important inso far as practical to have some idea of the ~pes of ore present, the leach­able surface exposed per unit weight, the values present, e.g. the tota l by fire assay, the ultimately leachable with the solu­being used, and the recovery lll~ely by the technique being used. 

At this stage , perhaps the more sure-fire technique would be to get a cut from t e heap with a good percentage of fines which may have been missed due to chane 1 ling compounded, by the 30+' lifts, and apply a conventional cyanide leach with deaeration and zinc precipitation, f ollowin& the practice of Louis and Charlie Escapule. 
If it is poss ible to set up a similiar heap with freshly crushed ore of a sirni liar type and a~ply a similiar cyanide leach, we should get sone measure 'of the leachable values missed because of simple inaccess ibility. Every time you reduce the average particle size by half , the area is doubled. In progressing fram 4" l~ps to 100 mesh , the area is increased more than a thousand ttmes. The effect on leaching may be substantially greater 'because of the fractures along faces of value concentration. 

. t , If these straightforward tests show promise. we can move ~arlations designed to \L~lock additional values ,and achieve better recoveries. Perhaps by that tLme we will have baen able to make exploratory runs on a small scale to help guide the pilot tests. 

In addition to piloting the chemistry, my suggestion 1s that we a ll conform in splitting sa~ples for assey or leaCh tests with the Richards table available from Jtm. At _4n. one needs several tons and t his must be reduced in stages to get down to -100 ~esh when a 30g sarr~le can be split ' for fire assay or testing. At -%", say for a barr e l test, one needs fram 75 to 32001b, depending on the ::::~d this is w~ Hazen uses big towers to 8e~USive results. 
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l'lemo to: . R. r. ~ewlett, TEl 

Prom : J. G. Dean 

July 3, 
REVIEWED 

:~ 

~ 't ' fUA- . 

~-3S 9!2 
1979 

Subject: Comparative Thiosulfate and Cyanide Leaches of II. Ramp Ore •. 

Dear Dick : 

'the . first experiments on the ore samples described in Ed Speer's 
lettar of 6/27 were designed primarily to allow a eomparison of 
thios ulfgte and cyanide. The ore sample used was shale and quartz­
·ite fra~ t he north ramp; fire assay by Jacobs indicated O.OOSToz Au 
and 1.40Toz As / T. 

The ore as r eceived had been crushed to approximately _3/8 b
• 

it was s tae e crushed to -14 mesh by 4 passes through the rolls, 
and t ht.?n r eci.uced to -100 mesh in a r.od mill. The ground ore was 
dried at 105°C ElI'!d a 75g sample split out for head assay. 

This f a irly fine grind was selected not only to facil.itate re­
pr esent Ativo s ampling at manageable size, but to provide good 
solution acce ss to thp- s ilver compounds. C~~parisons of u1ttmate 
leachin~ W'itb f ire assays of the heads seemed likely to give 
~Qaxir1Uf.:1 inforBa tion as to co:-nparative leftchin! ~C'tion. 

T~le le~chi:'lg tec ~1niC!ue Has slJnply to mix lSOg of the -100 Jnesh 
ore wit:t 450ml of le.~cb solution and agitate by simple rotation 
ir.. II C 1(.'6e d bo ti: l e . ! fter 5 hours th.e slurries were suction 
filterec with a 15cm. Buchner, the pregnant liquor recovered, 
and the:n the tails were thoroughly washed, dried, and sent back 
to Ed 5~ecr for fire assay . 

The t~iosulfate l ef<lch solution was prepared dy dissolving 2.5g/liter 
(51b/T) of t :"e pentahydrate with 0.28/1 sodium carbonate .as 
protecti.ve alkalinity . Analysis of the solution before and a.fter 
l eachin3 geve the following results: 

J.each Pre~n4nt 
Sodium thiosulfate, gIL ---- 2.5 2.0 
LS ---------------------.--- 7.3 ~.5 There was thus some i ncrease in a.cidity and decompositi.on of 

about 207" of the hypo 11, spite of the protected conditions. 

The cyanioa l each was carried out in an identical way with . 19/1 
sodiu::t cyanide anrl O.Ss/l lime. It progressed smoothly and was 
easier to filter than the hypo, possibly due to the lime. It 
" ave ~ positive Ag2S test in comparison with the hypo which re­
ma ined clea.r on t he addition of Na2S. 

The fire assays and ouch special leach tests provide useful 
info~ation leading up to barrel, column, and heap tests. ore 
size is a dominant variable which relates to sample size and 
surface area ; if we can control it and work with representative 
heaps, we should ~~imize proeress toward a cash fAavl. 
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FAMeo I 

TO: Dick Hewlett 
James Briscoe 
John Dean 

FROM: Tom Schloss 

DATE: July 6th, 1979 

1700 Broadway • New York, New York 1.0019 

TOMBSTONE EXPLORATION, INC. 

2 Week Program 

OBJECTIVE: (Clear, Concise, Quantifiable) 

• (212) 247..()420 

1. Test metallurgy by leaching on test leach pad. Ore should be at 
value higher than break even cost. 

2. Develop cash flow to finance # 3 by leaching ore from the heap on 
a larger scale. 

3. Cash flow to finance 
(a) Drilling for ore control. 
(b) Drilling in open pit areas to improve for leach. 

PROBLEM: (What factors stand in way of achieving objectives) 

1. Inadequate knowledge and experience of metallurgy and ore types 
2. Capital to develop efficient; 

(a) Drilling program feed control 
(b) Metallurgy 

3. Time - causing disillusionment of capital. 

SOLUTION I: (To achieve objectives) 

Conserve cash to insure best number of chances of finding ore of sufficient 
quality to test plant operation and start cash flow. 

IMPLEMENTATION: 

Take known data and assign priorities to five target areas. 

1. Fully describe for each target 
all of the characteristics and 
reason why chosen including ore 
types, screen analysiS, AA results 
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Tombstone Exploration, Inc. 
July 6th, 1979 - contd. 

IMPLEMENTATION: (contd.) 

(.5 day per target x 5=2.5 
days) 

1. contd. 

quick cyanide analysis, estimate of 
amount of tonage, history and references. 

2. "Mountain and Valley" each to 5' to 10' 

3. Scrape each side with dozer and send in 
scrapper to pick up 100 tons. 

4. In highest priority target area, split 
that heap in half and crush half. 

( 5 - 7 days) 5. Take sample for each of new 6 piles and 
send to Jacobs. 

(Concurrent with # 4 6. Test each leach area separately. 
per target take" 2 to 3 days) 

RESULTS: 

7. Use straight cyanide for each test as a 
control test unless John approves another 
type of test. 

8. Analyize results to determine: 
(a) Cost for reagents. 
(b) Time to set up and process heap. 
(c) Best approach to crushing decision. 
(d) Type and size for plant. 

1. Five areas analyized with 100 tons each in a short time. 
2. Knowledge of results in 48 hours after first "Mountain and Valley". 
3. Ability to go back and dig holes with back hoe to quantify this quantity 

and quality of ore. (Implement Solution II). 
4. Five chances to find ore. 

COST: 

1. Scraper 
2. Dozer @ 6/hour for 2.5 days 

No/Charge 
$144.00 
$250.00 3. Five large samples sent to Jacobs 

4. Labor 

SOLUTION II: 

Fully analyize one given area 

2 days 
5 days 
2 - 3 days 

(East I). 

1. Use back hoe to drill 4 to 10 holes. 
2. Send assays to Jacobs for assaying. 
3. Test heap leach ore from holes. May have 

to wait for results from Jacobs. 
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Tombstone Exploration, Inc. 
July 6, 1979 - contd. 

RESULTS: 

1. Knowledge about one area. 
2. Ability to extract information on this ore. 
3. If results are poor then must start whole process over. 
4. 10 Tons of are per/hole x 4 to 10 holes = 40 ton to 1000 tons. 

COST: 

1. 
2. 
3. 
4. 

Back Hoe 
Man & Gas 
Lab Fees 
Labor 

( 

/ 
' - : 

/ 
I 

/ 

v:/~ 

THS/avc 

$400.00 
$ 30.00 
$200 - $500 
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RECEIVED JUt 1 & 1979 July 10, 1fEVlEWED 

Hemo to: R. F. Hewlett, TEl; cc: T. H. Schloss, FANCO 
JM( 6 1979 

.s ~"--tCF-.....--
From J. G. Dean 

Subject: P~etreatment of r1n-rich Emerald Mine Rock, S. End of Heap. 

Dear Dick: 

The second part of your memo, Tombstone Pilot Leach, has been 
studied with interest and is serving to guide leaching experi­
ments on the I1n-rich ore. The tests were started with Ed's sample 
623792, which according to Jacobs fire assay contains 0.015 Au 
and 2.45Toz Ag/T. 

The g'eneral plan was to pretreat the ore ,,-lith sulfuric acid so 
as to open up the mang anese and jarosites, reduce the manganese 
oxides so as to liberate t he gold and silver, then raise the 
redox potential, e. g. with hypochlorite, to solubiliz e the 
gold, then leach with 20% salt or cyanide, somewhat in accord 
Vlith pp. 27-8 of your memo. 

The 51b sample of ore was first reduced to -14 mesh by 4 passes 
throug h the rolls, then a ~ s p lit was reduced to -100 mesh by dry 
rod milling . The sulfuric acid treatment was started on a 200g 
split, r e ferring to your table of reag ent costs, with the idea 
that a reasonable upper limit of acid consumption mi ght be 50 
ce nts/T solution or $1.50/T ore. 

This amount of acid did not provide the required acid pulp , but 
led to a buffered solution in which it was difficult to maintain 
a definite pH. So it was decided to start over with a first ob­
jective of determining the acid requirements for pretreatment. 

After some experimentation, the following procedure evolved: 
SOg of ground ore was mixed with 150ml of 2 N H 804 (98g/1 or 
approx. 10%) for 30 minutes, the pulp suction ftltered, and 
the residual acid titrated with N NaOH, first to the methyl 
orang e chan&epoint(PH 4) then to the phenolphthalein end point 
(PH 8). 

The acid consumption by this test turned out to be very large: 
about 500 lb/t on a 100% basis or 700 lb on a 70% basis. It 
was also found that there was a substantial dissolution of 
metal salts in addition to the very larg e amount of calcite 
present, which strangely enough did not include much iron 
although the final p~ was less than 2. The final pulp looked 
like a gel and tended to retain a large amount of liquid even 
with suction filtration. 

This larg e consumption of acid, equivalent to about 25% of 
ore ~leight in reactive components, coupled with the physical 
problems, suggested difficulties with subsequent steps,starting 
\-lith a large consumption of ferrous chloride or other reductant, 
and compounded by a problem of achieving a balance with the final 
oxidant, not to mention contamination of the leach with metal salts. 
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In spite of all these problems, the Hn-rich ores with their 
high metal values, appear to have real potential and merit 
perhaps extended research attention. This will take time and 
money and can hardly be recommended at the present time as 
a simple matter of economic COITmon sense. 

The iron-rich ores or limonitic clays discussed on pp. 24-6 of 
your memo are perhaps less complicated chemically than the }m 
ores, but may present more of a physical problem in heap leaching 
because of the impervious clay content. Your pretreatment 
suggestions are noted and I am planning next to take a look at 
these ores. In the meantime, if there is any way to blend this 
type of ore into a heap so as to offset the problem with too 
much clay, this might be the best way to get started \vithout 
having to wait for guidance from exploratory lab tests. 

As of the moment, I still feel very strongly that the best way 
to achieve some progress is to set up some idealized 200T he~ps 
of un leached ore containing good values with attention to a 
promis ing size mix, e. g. a -4" heap 'vi th, say, 50% _~II, and 
apply a cyanide leach vlith pH control, coupled \vith deaerated 
zinc precipitation. 

Tom mentioned that you have some ideas on how to drop some 
Contention ore from the sides of the exposed fault and haul it 
by scraper to a heap. From what I have seen of this ore at 
the Eocene mill, this might be a very good approach taking 
priority over complicated chemical pretreatments. 

Regards, 

JGD:bm 

C /J yn n1 f"Yl A 
;f '/7 ~ : J-)~ ~fr? 

f. 
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July 12, 1979 

emo to: J . A. EA.; cc: T. • Schloss, lett 

rom : J . G . D an 

ubject: S 1ection a v 1u tion of Tambsone Ore S 

• 
Dear Jim: 

we have been applyi~ pr tre tments and leach tests to the 
various ore samples suppli d by d and Dick . lthough t 
actual data available are quit lLmit d, they are suppl men ted 
by ore extensiv qualitativ observation and the combined 
information se s to merit discussion . 

e applL d first c~~par bl thio ulfat and cyanid leaches to 
the 10 lb hale and quartzit s . the north ranlp(~d ' s 
#62379 }. as described in th m 0 to Dick of July 3 . The fire 
assay r suIts fr Jacobs re summarized belou: 

Au 
lnitiF.d r s'u1ts, s pIe pr paI.'ed by Jacobs . 005 
Feed pulp pr par d bY JGD ----~--------- -- 1 . 85 . 01 

rail fr thiosulfat leach --.~--------- L .80 . 005 

Tails from cy nide 1e ch - - ~---~- ~---~---~ 1 . 35 . 02 
The fh'st two samples should ha e been identical, unless Jacobs 
did not conform to the ichard's inimum sample uide as a 
function of particle size . It would be of inter st to hav 
their full pr~ctic in ndlin this type of material. and also 
their ev luation of the pr cis' ion which can be exp cted fro 
th ir fire assays . 

Th s cond pc,int of int that the fi urea or gold 
a whimsical quality . y subsampling was with a very fine rind 
with m ticulous mixing and splitting . These data rather con­
clusiv ly suQgest that e cannot use fire as ay of te.ils as a 
guide to 1 chin unles w can achi ve more precision. Your 
suggesti.)r.'S on this point ill be appr ciated . 

If we c~ ace pt t e silver assays, at ie st on th fine pulp t 

as more pr eise. then e can cone Iud tnat the thiosulfate was 
in ff ctive in leaching th silv r (2 . 7% dissolution) and that 
the cyanide w s only G lightly ore effectiv '27~ dissolution) . 
Th s observations re qualitatively in accord with my sulfide 
precipitation tests. especially s to the ineff ctiven ss of 
the thiosulfat • 

imiliar tests on orne of the other sampl supplied by d in 
this s shipment sUS est that the IQ ilver values resist 
dissolution even under ide 1 conditions . There s s no evidence 
of the usual silver carrying min rals; rather t ere is a suggest­
ion that the silver may be pre nt as refractory ~ilic~tes . 
Can m1neralo y h lp us find some more re pon ~ve f dSl 

.JGD:bm ~ 



RECEIVED JUL t 6 1979 
J u ly 1 3 , 1S-7S' 

LC:~1 0 to: L.r . E. Speer , SEA ; cc: 'IrIS , JAn , RFH 

Fro~a J . G . D(:<3n 

Subj Gct : TO:~'!bstonG Ore Sa'TI.p l es - Coo:t.-din:2t:ion o f GeoloBY, 

i-i i nc.r -:-. lo; y, l .'~etallur.:;y . 

Dc c:.r l:d : 

REVlEWED 

JU~S;; By 

The two hich- srGde sara.ples shipped by UP 7/5 ,-,!cre received 7/12; 
<:". lthou.:::h it tat:es about a ~.;'ec~: , delivery is ri: ht to t he d oor here 
't7nic h saves ti;.lC: c,nd p ick - up m-:p.:'mc e on this cn:1 cOR.per-c d ~Yith 
.,. .; -r"-, ~ , . 1 ~ ~.1.; " r ' 1 7 .. 1 <1 - -'-' .... - 1· 0 .... \.. L_ OM ~l.y r.1~ - es c.;..'i",,,"y . 

S':"'-:11,) 16 OC2 2C''i' t :;,:-opl.~o s entative of th'3 !i.::l- rich rocl~s on t h e e·ou th 
end of t hG heap i.7ith J acobs fire c:ssC!ys of Au 0 . 01 £.no. A: 7 . 30 
'I:02 /T, SGc.~'G a l s o to bo quite r ich i n COPPG:C , e . t •• 5%, 80;] .e as 
the silicc?to end so::ne <l3 t he c arbonate . Soluble copper.- g ives 
problG.!:':.c b otil i n thio~: ti lfate c.nd cYcmidc l eachin[; , en1 of COurSD 
t he L1.2t1-'.2 C4nCS E- oc: iaC!s arc notorious ly rofre ctory in direct: l eaching . 
Althoucih this i s a v e ry int erestinG samp le, it was c oncluded th~t 
D. tir:h:;:- cOl1str'ains l eaching study had best b e post~ol1ed a t this 
critic~ l point in ou r progrrun . 

;:)&":;'p l e 002253 fr au tho no::thc rn end of the h eap cssaying Au . 005 , 
Ag 1 2 . 85, i s vc!.y rich i n sulfi~os, not c:. bly pyrite . It is p!:'e­
sumea thc,t thG ,;o 1<:i ~nd si lvc~.: valuos .:::r13 at lea s t part i a lly 
d ispol:"sed i n the base metnl sulfid-:::s , S Olle of uhich are v e ry 
refr.:!ctory to 0.ircct l e:;.chin;,.: . S o a.s~ il1 it ' ,lEt S conc l uded t hn t 
an m::tr.9.ct iv0 r(; s(;z~~::,ch p:.:-o .:; rc.::1. h!).d hos t be postponed . 

Tho 'l'O::J\)l:? tonc: 0;:-0 6 Cl.:;:'e r -sport od to be unio;uc ly r ich in silvar 
ha lides , c.na thos e cO::-.1ponc1 s e~rc t~.l;:; no~ t clirc ctly s olub l e in 
l each i n; Hith thiosulfate an:.:! cye-nide . l~ctal lic silver and s ilver 
sulfide s arc , of course slo';.-J ly solub l e in cyanide uith a.Gration . 
Other fm:r.ls of silv3r such a.s thoGE! i:lent iol1.cd above !.lay be only 
irClctioYl::" lly solub l c , v.:rhilc eny silver loc1:ed in the silicates 
pD.~a llclin~ , sey , copper in cl~socolla is totally insolu ble . 

Those COi"lf: ic1Gr:~:t io;:-IS sU:;2/~st the i mpor tc.ncc of i n tl:'oGuc inz a 
Llc tc.llur,s icG: l e:=trr.c tion fc:ctor bct-vccn fire G:!.sscy valuGs and 
c.o llar cq.Jpl:,:'.is::. l; it C Cln i:"an:e fro:-1 0 to 100%, dcrcndinz on the 
minera l s F=cscnt , the G~traction rea~ent ana the ~et~od of tro~t­
E1on t . 

It a prc..'c ':'s 'til':;, 'C F e facG Cl l:'cE. l con:; lOE~crate of o ineraloGY on 
the 11'.:..:": ;) , cOZll.; lic'<.4 t eci by r:,b : in;:; i n p::ocvio·:.ls operations c:s Ho l l 
f'..S l Cucl1in::; to vni.-yin::.; Ge:,:.;:cces of offoctive DCGc . :,;0 ccm e:':pc s e 
nc:- s u.:::-fc ccc by n ov in:; 2nd a l s o crl.lshin~ , but 0:;:t::active r o ­
st!lts f::=-Y h cvc to be judc:;~d by e.c~cut?l r ecover i es . IIm,rover , clues 
fra-:l tIE~ !::inG1:',~. loJY f']ey he l p and Day r ec.1ly be of value c:.s t.:7e 

s ':·-;\1) 10 nru ore~ in p l e ce . n 0 
(
, . ./k..':i-- )/ 

J ::. l.. : b :-1. I , (' 
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July 10th, 1979 

Dear }tr. Hewlett 
& 

Dr. Dean 

Tom has asked me to type up this report re: 

REVIEWED 

~~F 

Combined Progress Report and "Pilot Test" Design. 

Hould you kindly review and/or correct where 
needed. We have the original hand written copy 
on hand here at our office. 

Thank you. 

Sincerely, 

~~~~~ 
Angie Cassidy 
Secretary to 
Thomas H. Schloss 
Chairman of the Board 

MS/ 

Attch: 

/ 
/ 

FAMeo I 1700 Broadway New York . New York 10019 (212) 247-{)420 



TO: 
DATE: 
FROM: 

RE: 

FAMeo I 
1700 Broadway • New York, New York 10019 

TOMBSTONE 

Tom Schloss, Dr. John Dean, James Briscoe 
June 27th, 1979 
Dick Hewlett 
COMBINED PROGRESS REPORT AND "PILOT TEST" DESIGN 

TO}rnSTONE PILOT LEACH 

• (212) 247-0420 

A pad and leaching area will be constructed on the north side of the heap, 
starting near the north ramp and extending north around the heap (see sketch A). 

Activities required are: 

1. Doze brush and prepare site. 
2. "Grade" area to level and build in a drainage slope. 
3. Haul tails on to site. 
4. Level to 3-inch lift. 
5. 1.Jater -saturate with water truck 
6. Compact with loaded - loader 
7. Repeat 3-6 until 4-3 inch lifts are layed down, leveled, saturated & 

compacted. 

The above constructed in a manner such that in addition to provide an impermeable 
base for "pilot" leach tests, the pad will later be used for production without 
further construction. 

-- ;.,\::" . , ( ---. 
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Heap Pilot Tests: 

Tonnage for each test to be "heaped" on each separate section of the pad will 
be 200 ·tons. This will occupy a square area of: 

200 T = Lw h Lw ( 5 ft high) 
TF Tonnage factor 

18.5 

200 T L w 5 Lw 740 ft. 
2 

18.5 
L=w= 27 ft. or 

There fore, the area would be 30' x 30' and 5 foot high. 

, , 
1 - .. --~- -,. \ . 

-' 

~ ... / ' 

_~ _ ._ ....... I 

J 
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Pilot Spray Parameters: 

Lift Ore Mean Number Tons Treated Gal/min 
Height Surface Area Sprays per Spray per Spray 

2 
5' 740 ft 4 50 5 

Flow Rates: 

20 6PM = 20 6PM (60 M.P .Hr.) 5 ton/hour 
240 Gal/Ton 

For Spray Mainfold for 20 6 PM 

Pipe size (Di) = 2.2 W 
0.45 Dl 1.3 or 

2 inches 
e. 0.31 

Pipe Diameter \.Jhere D l. 
W 

e. 
Weight flow (thousand /.i's mass/hr) 
Fluid density = mass/ft 3 

Solution Balance: 

A. Water of saturation 
10% of tonna ge = 0.10 (200 T) 20 tons 

B. Period of total saturation 

20 tons 4 hours 
5 tons/hr 

C. Circulation Rate: 5 tons/hour 

Gal/Min 
100 ft 

2 
per 

0.68 

I~ 

D. Evaporation: Ve ry small be cause no pond will be used for circulation. (the 
pond will be us e d to test -evap. ~ de composition of hypo, etc. 

{ 
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General Analysis Procedure: / 

C 
Split A 

Collect Sample (Site Run) 

__________ co_~arter 

Split B 

J, 
-

Tyler Screen Analysis 

\L 
Specific speci1i~ 

Coarse Fraction Coarse 

scale? ~ 
Bench - Scale 
Test (Flask) Barrel-

Test 
(30-20011) 

\ 
~oogr.) 

Au/Ag (Atomic Absorption) 

~ 
Split C 

Crush & Pulverize 

Riffle 
"'J;------..~ 

Split Split 
A B 

F
oAu/Ag 
l.re Assay 



DISCUSSION OF GENERAL ANALYSIS 
PROCEDURE: 

/ 
A. Objective - ' Solvent Analysis & 

/ 
1. Collect 5 # sample ~ crush & pulverize. 
2. Cone & quarter if other tests are to be made from this site. 
3. Riffle to obtain desired sample sizes. ~ 
4. Send 1 # sample for fire assay (lab uses 1 assay ton ~ 30 grams) 
5. Weigh as many samples as there are solvent tests. I usually use 30 grams. 
6. Label and charge each sample ( 30 grams ) with solvents previously prepared. 

Save a blank solvent sample 50 ml. 
7. Shake 8. filter 
9. Determine Au & Ag concentration using atomic absorption 

~J~~_I~e~~~!~ 
DATE: 

__ l -- -"4 _ . C Y L.~--'~ c:J- p,- l ve:.".., 3.-C 
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ATOMIC ABSORPTION METHODS 

Basic are: 

1. Sample size 

7 
7 I 

( < 'flU r ~ 
(4---7 200 grams) 1 :~ /T ~ ~~ V' 

A. Screened ~i~/ ~ /' 
B • . Sample Run...... Coarse & Fires 
C. Crushed & Pulverized 

2. Sample Type: 

3. Sample Weight: Solution weight ratio 

Procedure: 

A. Weigh sample 
B. Select solvent c. agitate (shaker) 
C. Filter 
D. Prepare filtrate for AA determination 

Conversion of AA determination (t. oz./ton soln) to 

~ DeterminatiDn~ 
(t. oz. /ton soln) ~gt. SDIn] 

wgt. ore 

EXAMPLE: 

~J 

Other Example: 

300 ml soln 
30 gr. sample 

[ 90 ml 

Larger Test 

90 gr. sDIn j 
30 gr. 

8~oJ 

t. oz./ton are: 

t. oz. 
ton are 

[ AAJ 90 -----:30 or 

10 6 oz. 
Ton Ore 

3 
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Atomic Absorption Interference Problems: 

Effect of common elements on absorbance of Au resonance lines 

(Air- C2 H2 

Solution Au 242.8 

1000 ppm K .002 
1000 ppm Na .003 
1000 ppm Al .030 
1000 ppm Mg .002 
1000 ppm Ca .015 
1000 ppm Fe .017 

Therefore, when aqua regia or other acid digests (as Hbr + Br2 ) are used, 

various elements as mentioned above cause interference in the gold wave length 
yielding a false Au reading. 

Interference Test: Gold wave length 

Dilution 

,-----------------
...;.- --L - -­r c.. ; m ---

Dilute sample and compare calc. Au value with AA 
reading is higher than calculated and various 
interference. 
Note: Yellow or colored flame indicates possible 

interfering element. Also blank of solvent 
solution indicates and quantifies interference 
except for intefering soluble elements as 
aqua regia and iron (acid soluble) . 
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Ferrous Sulphate 
Source: McKesson - Tucson 

50 fJ Bags 

Ferrous Chloride 
Source: McKesson - Tucson 

Bags 
4 - 9 

10 39 
40 - 100 
+ 100 

Chern West - Fontana, Calif. 

Tank car = 50,000# = 25 ton~_7 
307. solution , $140/t~ anhydrous 

Price Tankcar --t --------
• I $1050 = $0.021/# 

10.478 
iI/Gal 
50,000 /I 

+ 
4772 Gal 

Total $2,275 

F.O.B. L.A. 

Price 
$24.15/100 II 
19.50/100 II 
14.15/100 /I 
12.65/100 /I 

Freight LA-Tombstone(May Frt. Rate 
$2.45/100 II 
$1,225 

$ .477/Ga1 T 

.0455/# T 30% 
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Solvent/Reagent Prices 

Na OCl (Sodium Hydpochlorite) 

Source: Copper States -Tucson 
14% Solutions -55 gal Drums 

Quantity: 55 gal. Drums 

1-5 
6-9 

10-14 
15+ 

Fe C1
3 

Source: 

55 

Ferric Chloride 

McKesson- Tucson 

Gal Drums 

Be Sp.Gr FeC1
3 

42.3 1.4118 44% 

Gr/..£ 

621.2 , 

Price: 

.90/gal 

.8S/gal 

.80/gal 

. 75/gal 

Drums 
1-4 

111FT 3 

38.78 

Plus $30.00/Drum Deposit 

14% Soln 
NaOCl 
Sp. Gr . 
Gr/ 
ii/Gal 

1.1365 
= 159.1 
= 1. 328 

(!.475 I?/ Ga~ 

$9.50/10011 

[ll. 77
T IfIGa~ 

5.184 IllGa1. 
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ACID 

Source: Apache Powder St. David 

NITRIC 
60% RN0

3 

$150/100% Ton 

SULFURIC 
70% H

2
S0

4 

$6/100% Ton 

Average tanker wgt = 22 tons 

60% RN0
3 6.843 II/Gal 

= 1. 3667 Sp. Gr. 
= 11.394 II/Gal 
=175.5 Gal/Ton 

22T (RN0
3

) 3861 Gal. 

22 (.60) 13.2 100% Tons 

(13.2) ($150/T) = $1980 

+ Freight = 90 

~ $ 2070 

$94.09/Ton 
.047/11 
. 07~/11 - 100% 
. 536/Gal-Dil 
. 894/Gal-l00% 

IRON PELLETS 

Kore Industries 
Georgetown, S. Carolina 

Texas Steel 
Beaumont, Texas 
A.R. Holzworth 

Oregon Steel 
Bill Bottomley 

70% H2SO
4 = 9.408 II/Gal. 

1. 6105 Sp/Gr. 
13.472 II/Gal. 
148.96 Gal/Ton 

22T (H2S04) 3277.12 Gal. 
22 (.70) 15.4 100% Tons 
(15.4) ($6/Ton)= 92.30 

COST 

Ton (dil.) 
II (dil.) 
II (undil) 
Gal (dil) 
Gal (undil) 

+ Freight = 90 

~ $182.40 

$8.29/Ton 
.004/11 
.006/11 - 100% 
.056/Gal - dil. 
.080/Gal - 100% 

1-803-546-2525 

1-713-768-1251 

1-503-286-9561 
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Midoex 

Source: Charleston Steel Mills 

Lime 

Source: Paul Spur- , Douglas, Ariz. 

Processed - Stock Dust (62% CaO) 

$6/Ton or $.003/# 

Source: Hills Bros., Tucson Ariz. 

Price 
10011 
Bags 

Bags 

1-10 
20 

$24.60/100 # 
$19.70 

Salt: (NaCl) 

Source: Southwest Salt - PHX $30 
$lS/ton + $~lS/ton Freight = ~20~0~0~#- or l~C/# 

$0.197/# 
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SUMMARY 

Chemical & Reagent Cost - Delivered to Tombstone 

Name (% Soln.) 

NaOCl 
FeC1

3 
FeC12 
H2SO

4 
HN0

3 

Name 

NaCl 
Lime 
NaCN 

14% 
44% 

30% 

70% 

60% 

~N Dust (Memllite) 

Na
2

S 

Lead Acetate 
Na20 

LEACH TEST SOLVENTS 
For Bench Scale then 

Type of 
Solvent Phase 

Pre-treatment 

Leach (ag) 

Solutions 

Cost-Dil 

75¢/gal 
l.12/gal 

47.7~/gal 

5.6¢/gal 

53.6¢/gal 

Solids 

Barrel; the pilot 

CastL· i Almont c 
Clay-Ls 

H2SO
4 

+ 
NaCl 

+ 
NaOCl 

Na2S20 SH20 
3 • . . 

CostIn - 100% (Tombstone) 

$.560/11 
.216/1/ 

.150/1/ 

.006/11 

.078/11 

CostIn - Tombstone 

$ .1265/11 

.197 / # 

.015/# 

.003/# 

.587/# 

.662/11 

.248/11-

2.30/11 
.18/11 

CastL· i B lrnont c 
Clay-Ls.) 

H
2

SO4 

+ 
NaCl. 

+ 
NaOCl 

NaCN 
Lime 

SR-3 Resin 
$ 6.50/# - Small Lots 

·Case 
C (Mn-in Ls. 

with limonitic 
~ j arosites) 

NaCl 

or 

CN 
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Computation of Solvent Concentrations Having the Same ·Cost/Ton Solution 

Method A: Cost/Ton Soln. Method 

Example: 

x =1/# & concentration = l#/Ton Soln. 

'-- --- ---------- ---- --- ---------- --------- -- - -------- ---- --- - ---- ._ -----

Method B: # / Ton Soln. Method 

I'" 
o ::J 
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Solvents/Reagents 
Delivered to Tombstone 

Table of Comparative Solvent 

50¢/Ton 
Solvent $/11 II/Ton 

H
2

SO
4 

(70%) $.006 83.3 

NaOC1 (14%) .560 .9 

Fe C12 (30%) .150 3.3 

HN03 
(60%) .078 6.4 

FeC13 
(44%) .216 2.3 

50¢/Ton 
Solvent $/11 II/Ton 

NaC1 .015 33.3 

Na
2

S
2

0
3 

.5H
2
O .197 2.5 

NaCN .587 .9 

FeS04 
.H2O .1265 4.0 

Strengths (50¢/Ton Solution) 

grLR m1 Soln./ 

37.2 

2.8 

4.4 

3.9 

1.9 

gr/.JZ 

16.7 

1.3 

.45 

2.0 



' .. 
MEl'10 

To: R.F. He wlett 

Copies To: John Dean, Tom Schloss 

From: J.A. Briscoe 

Date: July 19, 1979 

Re: Sample Collecting procedure, Tombstone project P-418, 
Tombstone Hills, Tombstone Mining District, Cochise 
County, Arizona 

The following will standardize our sample collecting procedures 

for all future sampling at Tombstone, and will remain in effect 

until written changes should be received superceding this 

procedure, by myself and/ot John Dean. 

The main parameters in sample collection are: 

1. The sample should be representative of the rock or 

mineral environment wnich it is meant to test. 

'I'herefore, great care should be used in determining the 

sample boundaries in r e lation to: 

a. Rock type 

b. Mineral zonat i on 

c. Oxidation state 

d.Geologic structures 

e. The a mount ot continuity that can be determined 

for the above characteristics so that the volume 

of rock represented by che sample can be 

calculated. 

2. Whether or not the sample is representative of the rock 

volume it is meant to test is a critical factor which 

relates to: 

a. Size of the s a mple taken 

b. Coarseness and d egree of homogeneity of the 

mine ral contained within the s ample 



c. Its physical characteristics with regard to 

breaking and ease of homogenization 

d. Its unit value. 

This is a very complex subject as you know. However, correct 

ampling is critical to our evaluation of the precious metal 

con ten t 0 f mat e ria 1 pro p 0 sed for t rea t men tat 'I'o m b s ton e • 

Appended is a Xerox copy of page 5-72 to 5.4.2 of the SHE Mining 

Eng ineer ing Handbook, Vol ume 1 which is a good guide to sample 

size and crushing sizes required before splitting. This guide 

should be adhered to as closely as possible. 
r \ _ . >;.. ';..,! ~ ,_ ) m () .7 "7 - . .. 

! / 

S.E.A. has used
l 

standardized sampling proc¥'dures over the last 5 

years. These ~edures include numb~re~ sample sacks, wooden 

sample stakes with pGs-s-i-hle metal tags, / har acter sample sacks, 

standard geochem assay forms, and wpography of the sample site 

after the sample has been taken, us ing a 35mm carner a. Notes on 

the photography are taken on standard NCR photographic note forms 

similar to the geochem sample form. 

I'm transmitting to you with this memo 150 individual forms 

issued for 150 samples and 150 photographs, and 10 rolls of Kodak 

Ektachrome ASA64 35mm in 36-shot cassettes. I'm also 

transmitting to you 100 8-lb. size sample sack kits which include 

a cloth sample sack wi th number impr in ted on it and two wooden 

stakes to be placed at the beginning and end of the channel 

sample. These wooden stakes have metal e~bossable tags for 

annota t ion of the sample number. Also enclosed is a plastic 

character sample sack. Monday I am sending you large 100-lb. ore 

sacks with essentially the same kit attached. The sampling 

procedure will be as follows: identify a specific rock type -

mine r alog ic type or other tea ture wh ich will be meaning ful to 

sample. Obviously for very large features in excess of 20 to 30 

feet (this may vary according to circumstances) multiple samples 

should be taken. Fir s t, mar k the sample location with green 

spray paint, then take channel chip samples or other samples as 



\ may be appropriate with careful description on the attached 

sample bags. When the sample is completed, raise numbered sample 

sack along the painted sample spray paint mark and with your 35mm 

camera photograph the sample location. If specific geologic or 

mineralogic features justify, take a close-up view of those 

features. Be sure and keep sample sack wi th the number visible 

in the photographic frame. In this manner, the phot03raph will 

al ways be ident i tied wi th the sample. Take a small geolog ic 

character sample and place it in the transparent plastic bag. 

The remainder of the sample can be assessed for analysis. 

Careful notes of rock type, mineralogy and all other pertinent 

features should be annotated onto the NCR sample forms along with 

the sample number. The photograph can also be briefly noted on 

the NCR photo note sheet. 

If any of this is not clear, please wr i te your questions to me 

and I will reply to them in writing. 

James A. Briscoe 

JAB/kar 

P-418 
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5.4.2-FOR ANALYSIS 

Care mUBt be exercised in the selection and preparation of material for analysis 

so that it represents an accurate sample of the' material under study. The principal 

elements for consideration are the weight of the sample and the method of selection. 

The weight of the sample is dependent on several factors: size of the largest 

particle, size of mineral liberation and density of the various minerals are most 

important. These factors recently have been reduced to a sampling formula and 

a slide rule by Gy'" in which 

M = Cd
l 

S-

with M the weight of sample in grams; C, constant developed from mineral 

shape factor, particle size, liberation fact{)r, and mineralogic composition; d, dimen­

sion of the largest pieccs of the lot in centimeters; and S, the measure of statistical 

error committed by sampling or the error which can be tOlerated in the assay 

of the sample. This equation also is useful in sample selection of mill products. 

TABLE !>-J-Minimum Permissible Sample Weight at Different Particle Size 

Diameter of Largest 
Pieces 

In. 

4 
2 
1 
0 . 5 
0.25 
0 . 131 
0 .065 
0.0328 
0.0164 
0.0082 
0 .0041 

Mesh 

6 
10 
20 
35 
65 

150 

Very Low Grade 
or Very Uniform 

Ore, Lb 

4,800 
1,200 

300 
75 
19 
5.15 
1.29 
0.322 
0.081 
0.020 
0 .005 

Medium 
Ores, 
Lb 

35,556 
&,889 
2,222 

556 
139 
38.1 
9.5 
2.37 
0.59 
0.15 
0.038 

Rich or Spotty 
Ores, 

Lb 

51,200 
12,800 
3,200 

800 
220 

55 
13.76 
3.44 
0.86 
0.215 

Richards'" has prepared a table (5-7) which presents a guide to sample-size 

selection based on type of ore and size of largest particles. 

Either Gy's formula or Richard's table is used to determine the size reduction 

to be achieved in the crushing or grinding step preceding sample division. 

Working the sample down to an analytical pulp requires care and is a step 

that is frequently slighted. The preparation procedure should include alternate 

crushing, blending and splitting steps until the desired quantity and product are 

obtained. The equipment should be thoroughly cleaned between samples and prop­

erly mnintained to give accurate sample division. In the final preparation step, 

it often is necessary to screen the pulp and regrind oversize material to reduce 

the complete sample to the desired size before use in the analysis. On ores which 

contain high specific gravity minerals or minerals difficult to digest in the chemical 

procedure, such as tungsten, molybdenum or gold ores, it is necessary to reduce 

all material to minus 150- or 200-mesh for the sample pulp. 

When sampling zones from open cuts or trenches, select large samples if the 

rock is coarse and blocky and not of a uniform nature. This material generally 

can be stored and moved in 55-gal drums, then reduced to sample pulps with 

commercial crushing and handling equipment. 

~ . 

SAMPLE HANDLING AND PREPARATION ~73 
~ , 

Drill core is best split or sawed along the longitudinal axis, with half being 

used for assay or metallurgical tests and half for permanent storage and/or future 

reference. When large quantities are required, it may be possible to take a color 

photograph of the boxed core for the permanent file and crush all material for 

the testing program. Under such a program, occasional samples of core or chips 

should be selected and also stored for reference and mineralogic examination. 

In modern drilling programs, the samples often are collected as wet sludge 

from a rotary drill or dry fine ore from a wagon or percussion drill. Special 

equipment is required for sample collection and handling, and this varies with 

the drilling method. Care is required to collect representative samples of both 

the fine and coarse fractions as many ores, such as vanadium and uranium sand­

stones, have the values concentrated in the finer fractions. Wet collection procedures 

also are used for obtaining sludge samples from churn drills or diamond drilling. 

Smaller samples generally are collected in a geochemical program, and a number 

of special procedures have been developed fo :' handling these materials. Care always 

should be taken to seal each sample to avoid cross contamination or possible 

salting. Contamination is best avoided by using plastic bags or heavy paper en­

velopes with waterproof glue. The bags can be closed with wire and a lead seal. 

Soil samples can be prepared in the field by screening out oversize materials : 

using an aluminum household tea strainer. In the laboratory, the samples are : 

screened on sieves with plastic frames and si lk or nylon mesh. Any pulverizing,' 

step is best carried out with high-purity aluminum-oxide plates. Care should be 

taken to avoid preparation and analysis of geochemical samples in laboratory ' 

areas used for higher-grade ore samples. 

5.4.3-FOR ORE TESTING AND ENGINEERING STUDIES 

The procedures used in the selection of' samples for an ore-testing program 

lire similar to those for analytical needs. The size of samples varies with the' 

testing program. Small bench-scale flotation or ore-dressing studies can be completed 

on 50 to 500 lb of material, while pilot-plant studies often require 25 to 1,000' 

tons of ore feed. The samples selected for the metallurgical work should be retained 

in a coarse size so that the metallurgist can measure crushing and grinding index 

and the effects of various methods of size reduction on the process under study. 

The natural oxidation of sulfide ores is held to a minimum by retaining coarse 

samples and storing the samples dry in sealed containers, or by storing damp 

samples in a freezer. Lubricants and chemical contaminants must be excluded 

from samples to be used in flotation test work. 

The collection of metallurgical samples pften is overlooked in the early stages 

of an exploration program. Several inexpensive steps can be taken to insure the 

avai lability of samples if the need for metallurgical studies should develop. Excess 

drill cuttings or trench samples can be placed in plastic-lined gunnysacks, labeled, 

and stored in sealed drums near the sample site. Samples can be selected at 

a later date after the drilling data are available. It is a common practice in 

uranium drilling to leave small piles of cuttings by footage in a line ne'ar the 

drill hole. They may remain several years with little disturbance. 

It is recommended and a desired practice that all reject samples be saved 

in an active exploration program which may develop a commercial ore body. 

If large amounts of material are available, it is best to set aside the rejects 

after crushing to * or * in. If finer crushing is required for analytical needs, 

then 6-mesh is a desirable size for metaUurgical work. The samples should be 

kept separate and labeled until sufficient information is available to develop com­

posite lots for a test program. Such lots are made up from geologic and analytical 

data to represent individual rock types, unusual ore or gangue mineralization, 

or probable stages in the mining program . 

If wet sludge samples are retained, care must be taken to avoid loss of the 

slime sizes which normally overflow in a settling box. Flocculants may be ul:led 

in some cases without adversely affecting metallurgical test work. As a rule, it 
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MeMO 

To: R.F. Hewlett 

Copies To: John Dean, Torn Schloss 

Fr om: J.A. Briscoe 

Date: July 19, 1979 

Re: Sample Collecting Procedure, Tombstone project P~418, 
Tombstone Hills, Tombstone ~ ining District, Cochise 
County, Arizona 

The following will standardize our sample collecting procedures· 

for all future sampling at Tombstone, and will remain in effect 

until written changes should be r e ceived superceding this 

procedure, by myself and/o~ John Dean. 

The main parameters in sample collection are: 

.. 
1. The sample should be r~presentative of the rock or 

2. 

mineral environment which it is meant to test; 

'I'herefore, great care · should ' be .. used in determining the 

sample boundaries in relati6n to: 

a. 

b .. 

c. 

d. 

e. 

Rock type 

I1 in e r ill "zQ'1!ta t i on 
". _, ''f··f • 

Ox ida t ibfl:·, .. ~tate. 

Geologic st~uctures 

The amount~ of cofillt inuity that can be det.ermined 

f or the apQve characteristics so that th~ volume 

of rock n~presented bi;' th~ . sample can be 

calculated ~ 

,,' '. i ~ ' , 

Whether or -.flot the sample is: representativ-e of the rock 

volume it is mea-nt to test is; a critical factor which 

relates to: 

a. Si ze of ·ttie sample t a ken 

b. Co a rsenesS and degree of homogene;.ty of .the 

mine ral c6litained withint,he sample 



c. Its physical characteristics with regard to 

breaking and ease of homogenization 

d. Its unit value. 

This is a very complex subject as you know. However, correct 

ampling is critical to our evaluation of the precious metal 

content of material proposed for treatment at Tombstone. 

Appended is a Xerox copy of page 5-72 to 5.4.2 of the SME Mining 

Eng ineer ing Handbook, vol ume 1 which is a good guide to sample 

size and crushing sizes required before splitting. This guide 
\ 

should be adhered to as close11: as possible. ;- . . r -;,/./{ 

< I _~ ~o':=''':: .~" __ =-- ~;,1~/),-:r':1/"'1 I 
, .- } r " \ fJ 1.1 

S.E.A. has used ! standardized sampling proc~res over the last 5 

years. These "" ~ocedures include numbered sample sacks, wooden 
~ . I 

sample s takes with .pess ible metal tag s, t har acter sample sacks, 

standard geochem assay forms, and wpog r.aphy of the sample site 

after the sample has been taken, using a 35mm camera. Notes on 

the photography are taken on standard NCR photographic note forms 

similar to the geochem sample form. 

I'm transmitting to you 

issued for 150 samples and 

Ektachrome ASA64 35mm 

with this memo 150 individual forms 

150 photographs, and 10 rolls of Kodak 

in 36-shot cassettes. I'm also 

transmitting to you 100 8-lb. size sample sack kits which include 

a cloth sample sack wi th 

stakes to be placed at 

number impr inted on it and two wooden 

the beg inning and end of the channel 

stakes have metal embossable tags for sample. These wooden 

annotation of the sample number. Also enclosed is a plastic 

character sample sack. Monday I am sending you large 100-lb. ore 

sacks with essentially the same kit attached. The sampling 

procedure will be as follows: identify a specific rock type -

mineralogic type or other feature which will be meaningful to 

sample. Obviously for very large features in excess of 20 to 30 

feet (this may vary according to circumstances) multiple samples 

should be taken. First, mark the sample location with green 

spray paint, then take channel chip samples or other samples as 



may be appropriate wi th c arefu l description on the attached 

sample bags. When the s ample is completed, raise numbered sample 

sack along the painted sample spray paint mark and with your 35mm 

camera photograph the sample location. If specific geologic or 

mineralogic features justify, take a close-up view of those 

features. Be sure and keep sample sack wi th the number visible 

in the photographic frame. In this manner, the photograph will 

always be identified with the sample. Take a small geologic 

character sample and place it in the transparent plastic bag. 

The remaind er of the sample can be assessed for analysis. 

Careful notes of rock type, mineralogy and all other pertinent 

features should be annotated onto the NCR sample forms along with 

the sample number. The photograph can also be briefly noted on 

the NCR photo note sheet. 

If any of this is not clear, please wr i te your questions to me 

and I will reply to them in writing. 

James A. Briscoe 

JAB/kar 

p-418 
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5.4.2-FOR ANALYSIS 

Care must be exercised in the selection and preparation of material for analysis 

so that it represenlB lin accurate sample of the' material under study. The principal 

elemenlB for consideration are the weight of the sample and the method of selection. 

The weight of the sample is dependent on several factors: size of the largest 

particle, size of mineral liberation and density of the various minerals are most 

important. These factors recently have been reduced to a sampling formula and 

a slide rule by Gy'''' in which 

M = Cd' 
S2 

with M the weight of sample in grams; C, constant developed from mineral 

shape factor, particle size, liberation factor, and mineralogic composition; d, dimen­

sion of the largest pieces of the lot in centimeters; and S, the measure of statistical 

error committed by sampling or the error which can be tOlerated in the assay 

of the sample. This equation also is useful in sample selection of mill products. 

TABLE 5-7-Minimum Permissible Sample Weight at Different Particle Size 

Diameter of Largest 
Pieces 

In. 

4 
2 
1 
0.5 
0.25 

Mesh 

0.131 6 
0.065 10 
0.0328 20 
0 .0164 35 
0.0082 65 
0.0041 150 

Very Low Grade 
or Very Uniform 

Ore, Lb 

4,800 
1,200 

300 
75 
19 

5.15 
1.29 
0.322 
0.081 
0.020 
0.005 

Medium Rich or Spotty 
Ores. Ores, 
Lb Lb 

35,556 
8,889 51,200 
2,222 12,800 

556 3,200 
139 800 
38.1 220 
9.5 55 
2.37 13.76 
0.59 3.44 
0.15 0.86 
0.038 0.215 

Richards"" has prepared a table (5-7) which presents a guide to sample-size 

selection based on type of ore and size of largest particles. 

Either Gy's formula or Richard's table is used to determine the size reduction 

to be achieved in the crushing or grinding step preceding sample' division. 

Working the sample down to an analytical pulp requires care and is a step 

that is frequently slighted. The preparation procedure should include alternate 

crushing, blending and splitting steps until the desired quantity and product are 

obtained. The equipment should be thoroughly cleaned between samples and prop­

erly maintained to give accurate sample division. In the final preparation step, 

it often is necessary to screen the pulp and regrind oversize material to reduce 

the complete sample to the desired size before use in the analysis. On ores which 

contain high specific gravity minerals or minerals difficult to digest in the chemical 

procedure, such as tungsten, molybdenum or gold ores, it is necessary to reduce 

all material to minus 150- or 200-mesh for the sample pulp. 

When sampling zones from open cuts or trenches, select large samples if the 

rock is coarse and blocky and not of a uniform nature. This material generally 

can be stored and moved in 55-gal drums, then reduced to sample pulps with 

commercial crushing and handling equipment. 

SAMPLE HANDLING AND PREPARATION 5-73 

Drill core is best split or sawed along the longitudinal axis, with half<' being 

used for assay or metallurgical tests and half for permanent storage and/or future 

reference. When large quantities are required, it may be possible to take a color 

photograph of the boxed core for the permanent file and crush all material for 

the testing program. Under such a jJrogram, occasional samples of core or chips 

should be selected and also stored for reference and mineralogic examination. 

In modern drilling programs, the samples often are collected as wet sludge 

from a rotary drill or dry fine ore from a wagon or percussion drill. Special 

equipment is required for sample collection and handling, and this varies with 

the drilling method. Care is required to collect representative samples of both 

the fine and coarse fractions as many ores, such as vanadium and uranium sand­

stones, have the values concentrated in the finer fractions. Wet collection procedures 

also are used for obtaining sludge samples from churn drills or diamond drilling. 

Smaller samples generally are collected in a geochemical program, and a number 

of special procedures have been developed fo t' handling these materials. Care always 

should be taken to seal each sample to avoid cross contamination or possible 

salting. Contamination is best avoided by using plastic bags or heavy paper en­

vclopes with waterproof glue. The bags can be closed with wire and a lead seal. 

Soil samples can be prepared in the field by screening out oversize materials 

u~ing an aluminum household tea strainer. In the laboratory, the samples are 

screened on sieves with plastic frames and silk or nylon mesh. Any pulverizing 

step is best carried out with high-purity aluminum-oxide plates. Care should be 

taken to avoid preparation and analysis of geochemical samples in laboratory 

areas used for higher-grade ore samples. 

5.4.l-FOR ORE TESTING AND ENGINEERING STUDIES 

The procedures used in the selection of ' samples for an ore-testing program 

are similar to those for analytical needs. , The size of samples varies with the 

testing program. Small bench-scale flotation or ore-dressing studies can be completed 

on 50 to 500 Ib of material, while pilot-plant studies often require 25 to 1,000 

tons of ore feed . The samples selected for the metallurgical work should be retained 

in a coarse size so that the metallurgist can measure crushing and grinding index 

and the effects of various methods of size reduction on the process under study. 

The natural oxidation of sulfide ores is held to a minimum by retaining coarse 

samples and storing the samples dry in sealed containers, or by storing damp 

tiumples in a freezer. Lubricants and chemical contaminants must be excluded 

from samples to be used in flotation test work. 

The collection of metallurgical samples often is overlooked in the early stages 

of an exploration program. Several inexpensive steps can be taken to insure the 

availability of samples if the need for metallurgical studies should develop. Excess 

drill cuttings or trench samples can be placed in plastic-lined gunnysacks, labeled, 

Ilnd stored in sealed drums near the sample site. Samples can be selected at 

a later date after the drilling data are available. It is a common practice in 

uranium drilling to leave small piles of cuttings by footage in a line near the 

drill hole. They may remain several years with little disturbance. 

It is recommended and a desired practice that all reject samples be saved 

in an active exploration program which may develop a commercial ore body. 

If large amounts of material are available, it is best to set aside the rejects 

after crushing to * or ¥.! in. If finer crushing is required for analytical needs, 

then 6-mesh is a desirable size for metallurgical work. The samples should be 

kept separate and labeled until sufficient information is available to develop com­

posite lots for a test program. Such lots are made up frolI\ geologic and analytical 

data to represent individual rock types, unusual ore or gangue mineralization, 

or probable stages in the mining program. 

1£ wet sludge samples are retained, care must be taken to avoid loss of the 

tilime sizes which normally overflow in a settling box. Flocculants may be used 

in some cases without adversely affecting metallurgical test work. As a rule, it 
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dcgrees to quartz-sericite-clay assemblages. The subject includes many variations 
among districts. A simple model consists of a core of potassic alteration surrounded 
vertically and laterally by quartz-sericite. Vertical dimensions of this simplified 
model are uncertain because the total vertical length is not known for anyone 
deposit. Indications are that minimums of at least a few of the largest deposits 
were, prior to erosion, at least 10,000 ft and probably much greater. It is important 
to attempt to estimate the vertical position which a newly discovered deposit 
may occupy in a model. The tops of several major ore bodies have been discovered 
in recent years at depths of 2,000 to 3,500 ft. These discoveries have been due 
to recognition of vertical and horizontal zonal characteristics. 

2. The interpretation of leached outcrops, or "capping," is based on the subtleties 
of the chemistry of oxidation and leaching of iron, copper and molybdenum sulfide 
minerals, and on the geologic history of those processes. Oxidation proceeds slowly, 
and in many regions it has been outstripped by erosion because these disseminated 
deposits all originated in broad belts of contemporaneous or subsequent mountain­
building. If original iron/copper sulfide ratios were less than about 5: 1, indigenous 
limoni tes having a black to seal-brown color, with a bright-red streak (in contrast 
to transported limonites with similar color but an orange streak), indicate that 
chalcocite originally was present. Diffused orange, hrick-red and yellowish limoni tes 
indicate that pyrite with little, if any, copper sulfide was present. Parallel thin 
ribs in cavities, together with brownish limonites, suggest the original presence 
of chalcopyrite. Pale-yellow ferro-molybdite, of course, indicates that molybdenite 
was present. These features are quantitatively diagnostic only if the original metal 
contents were more than about 0.5% eu or 0.2% MoS,. 

The evaluation of exploration possibilities of newly discovered disseminated 
sulfidc prospects involves a number of variables and uncertainties, but many aspects 
of thc problem are subject to understanding and prediction if geological observations 
of physiographic and tectonic history, rock types, structures, alteration and limonites 
are made first. 

5.2.5D-SPECIAL EXPLORATION TECHNIQUES-PLACER DEPOSITS 

JOHN H. WELLS 

Placer exploration involves four basic steps: (1) reconnaissance of the lands, 
(2) sampling, (3) sample processing, and (4) evaluation of results. These steps 
may be taken separately or combined. Each is important in itself and each may 
be critical in relation to the end result. Work related to exploration drilling or 
to otherwise testing a placer deposit commonly is referred to under the general 
term "prospecting." 

Reconnaissance--A preliminary inspection of the lands should precede any detailed 
placer examination or sampling work. If the property is small, this may take 
less than an hour but if it is large, or if it contains significant mineral exposures, 
several days of presampling reconnaissance may be in order. Aerial photographs 
can be most useful in dealing with topography, drainage and many other features 
not easily seen on the ground. There is an unfortunate tendency to minimize 
the importance of the reconnaissance step. The history of a district can help 
in selecting and interpreting placer samples in the reconnaissance phase. Any sign 
of old workings should be carefully investigated. Production records are invaluable, 
and nearby mines should be visited and examined whenever possible. Reconnaissance 
procedures must be tailored to suit each situation, and the time and effort required 
depend on the examining engineer's experience and perception. 

The reconnaissance evaluator should have a thorough knowledge of placer mining 
and the various operating methods. In particular, he should know the principal 
limitations and major pitfalls. 

Sampling---Contrary to popular belief. representative placer samples are difficult 
to obtain. In most cases, sample results require careful interpretation. Some impor­
tant considerations are: 

EXPLORATION 5 

Large Particle Size-The typical placer deposit is a mixture of fine sand, pebb: 
and boulders varying from a few tens to perhaps hundreds of pounds eacll, mak 
it very difficult to take a small representative sample . 

High Unit Value of Gold-Any error in mineral content of a placer sam 
will be highly magnified in the end result. In a commercial placer the relat 
amount of gold (by volume) may be on the order of one part gold to a hund 
million parts of gravel. Ground having a gold-gravel ratio 1 :100,000,000 by volu 
is worth approximately 15S! per cu yd @ $35 per oz. A single small particle 
gold in a pan of gravel can be equivalent to 2 to 5S! per cu yd. This is iIIustra 
by Table 5-4. 

Minerals Other Than Gold-Placers chiefly valuable for minerals such 
monazite, rutile, cassiterite, ilmenite, etc., generally are easier to sample and evalu 
than gold placers. These minerals commonly have a relatively low unit va 
and make up a larger part of the mass, so that extraneous particles have 

TABLE 5-4-Effect of Single Small Gold Particle 
on Placer Sample of Typical Size 

Size of Gold Particle and 
Effect on Sample. $ per Cu Yd 

Size of 
Drill Hole or 
Channel. In. 

7~ dill. . .. .. ..... . . . .... . 
5X dia ........ ..... .... . 
3 dia ................... . 
3 X 6 .......•........ . .. 
6 X 6 ..... . ... ..... . ... . 
6 X 12 . . ... .. ........ .. . 
12 X 12 . . . .. .... .. ... .. . 
16-in. pan * .......... .. . . 

20-Mesh 
(6 . 57 Mg) 

$0.58 
1.18 
3.60 
1.42 
0.71 
0.35 
0.18 
1.18 

*180 pans per cu yd. . 

40-Mesh 
(0.91 Mg) 

$0.08 
0.16 
0.50 
0.02 
0.10 
0 . 05 
0.02H 
0.16 

60-Mesh 
(0.27 Mg) 

$0.02H 
0 . 05 
0.14 
0.06 
0 . 03 
0.01;2 
O.OOX 
0.05 

Values shown are those which would result from one gold particle in 
a I-ft sample increment or drive. and are based on gold weights deter­
mined by the author. with gold @ $35 per oz. 

effect on calculated values. Often such deposits are of well-sorted small-sized det 
materials, such as beach sand, making it easier to obtain representative samples. 

Erratic Distribution of Values-Valuable minerals are not distributed unifor 
through the typical placer deposit. Heavy minerals and gold in particular comm 
are confined to narrow discontinuous pay streaks with little or no value bet" 
them. Coarse gold is exceptionally erratic and reliable evaluation of resulls 
require more than taking a few small samples and an exercise in arithmet 

In theory, these problems can be overcome by taking bulk samples (meas 
in tons rather than pounds) but this seldom is resorted to in actual prnc 
Some argue that taking a large number of small samples will statistically ca 
the eccentrici ties of a given deposit, but practical considerations seldom pe 
this approach. 

/ndllstry Practice-In modern practice by established placer organizations 
employee is placed in charge of evaluation who has wide experience with 
type of deposit. Limited credence may be given to anyone sample and, 
II. thorough study of all prospecting data (perhaps with laking of additionlll c 
samples), experience-based adjustments, or "correction factors," are applied to 
initial sample data where needed. Successful placer companies rely as mue! 
experience and the insight of management and prospecting personnel as the 
on initial sample results. 



5-46 EXPLORATION FOR MINERAL DEPOSITS 

Choosing a Sampling Method-The unique characteristics of each deposit make 
it difficult to apply universally a single, or a "best," method of sampling_ A thorough 
presampling reconnaissance usually will indicate whether pits, shafts, drilling, etc., 
are to be used. Commonly, the things which are to be determined by sampling 
are the very things which should govern the type of sample to be taken in the 
first place. It is good practice, therefore, . to progress from a simple beginning, 
through a series of carefully evaluated steps, to the final decision, each phase 
of the work designed to give a "go" or "no-go" answer for subsequent work. 

Those interested in the details of placer sampling and methods are referred 
to Wells." Some of the general methods to be considered are: 

Sampling existing exposures. 
Hand-dug excavations. 
Machine-dug shafts. 
Ba.ckhoe pits or trenches. 
Bulldozer trenches. 
Churn drill holes. 
Drilling Methods-In the United States, large placer deposits usually are explored 

by n gasoline-powered "placer" drill with a 6-in. drive pipe (casing) and 7lh-in.-dia. 
drive shoe. A special vacuum-type sand pump removes the sample as drilling 
progresses_ 

A lightweight hand-powered churn drill used extensively in South America is 
known as the "Ward" drill. In Asia and in parts of Africa, a unit consisting 
essentially of flush-jointed casing equipped with a serrated cutting shoe has been 
widely used, particularly for sampling tin placers. This is the "Banka," or "Empire," 
drill. The casing is rotated by a man- or animal-powered sweep attached to the 
upper section. Men standing on an attached platform chop up the drill core and 
remove it from the casing with hand-powered tools. Placer-drilling methods and 
evaluation have been described by Daily," Doheny," McCallum," Smith," Wells," 
and Wolff." Griffith" has described the Banka drill in detail. 

Widespread placers with broad mineral distribution usually are explored by 
drill holes on a grid pattern_ Narrow placer channels are drilled at relatively close 
intervals along lines laid out at right angles to the general trend of the stream 
or deposit, Hole spacing along lines may be 100 it or less and distance between 
lines on the order of 500 ft or more. Relatively narrow pay channels can be 
delineated in this manner. Typical drill patterns and calculating procedures are 
illustrated in Figs. 5-9 and 5-10. 

Shafts sometimes are put down over selected drill holes to establish a correction, 
or "shaft," factor which, combined with experience-based judgment, is used to 
adjust calculated values. Visual inspection of the gravel in place permits a better 
evaluation of physical characteristics of the deposit. 

Drilling Costs-Drilling costs and records usuaUy are considered confidential 
information by established placer companies. They vary widely, depending upon 
the time spent in moving and setting up, actual drilling, stuck or lost tools, 
breakdowns, pipe pulling, etc. Under a variety of drilling conditions in the United 
States, Canada and South America, it has been found that power drills average 
approximately 15 ft per 8-hr day over the life of a project. Costs of placer drilling 
reflect cost of labor, particularly the scarcity of experienced placer drillers and 
panners, who command premium wages. The minimum direct cost for operating 
a placer drill in the United States, on a one-shift basis, can easily exceed $200 
per day. 

McCallum" reports on hand-powered Ward drill costs under a variety of South 
American conditions, which vary from $1.58 to $8.03 per ft in a region where 
laborers earn $1 per day. In Bolivia, 80-ft holes in river gravels required 10 to 
12 days for each hole, using a 5-in. Ward drill . A 6-in. power drill operating 
on the same river bar took 5 days to complete a similar hole. 

Number oj Samples Required-There are no simple rules governing the number 
of samples to be taken. Each project should be planned on the basis of the 
reconnaissance findings. Is the deposit large and regular, with the valuable mineral 

EXPLORATION I) 

Step I-GRAPHIC DISPLAY OF PROSPECT DATA 

,·s D·S 
Step 3-VALVE CALCULATION 

TOTAL VOLUME = 2,012,305 cubic yards 2 

GROSS VALUE = $604,065 2/ 

S68·~,065 
AVERAGE VALUE = 2,012,:105 x 100 

• >t 
J~;!Ll, 40' !L!( JO'~ 3J'~( = 34.0c pcr cubic yard 

sao 1000 
2/ From Step 2. 

I!!!!II!!!!! !!!!!I 1 
Sc.l.inf.,t 

Step 2-DETERMINE VOLUME AND VALUE FOR EACH TRIANGLE 

I>. HOLE DEPTH VALUE DxV AVER. WEIGHTED AREA Y VOLUME VAL 
NO. FT. DEPTH VAL. c SQ. YD. CU. YDS. 

&.4 40 33.4 1336 
8·5 40 20.5 B20 

36.6 26.52 20,500 250,100 66;: 
A·5 ...1Q.. 25.2 ~ 

1I0 2912 

C-4 22 37.2 BIB 
8-4 40 33.4 1336 34.0 29.16 17,700 200,010 58: 2 U-5 ~ 20.5 ~ 

102 2974 

C-4 22 37.2 81B 
B-5 40 20.5 820 30.7 27.06 20,500 209,100 56, 
D-5 30 28.4 852 

92 2490 
B-4 40 33.4 1336 

4 
A-3 40 41.8 1672 

36.6 34.24 30,100 367,220 125, A-5 ..2Q... 25.2 ~ 
110 3764 

B-3 30 40.5 1215 
B-4 40 33.4 1336 

36.6 34.43 16,800 204,960 70; A-3 ~ 41.8 ~ 
1I0 4223 

C-3 33 45.4 1498 
&.3 30 40.5 1215 

34.3 39.32 19,650 224,010 88, B-4 40 33.4 1336 
103 4049 

C-3 33 45.4 1498 

7 
C-4 22 37.2 818 

31.7 38.42 22,850 B-4 40 33.4 ~ 
242,210 93, 

95 3652 

C-3 33 45.4 1498 

8 
C-4 22 37.2 818 

28.3 41.BO 13,100 D-3 30 38.3 1149 123,140 51, 

85 3s65 
C-4 22 37.2 818 

9 
D-3 30 38.3 1149 

27.3 34.31 21,050 191,555 65, 0-5 .....1lL 28.4 852 
B2 2iiI9 

TOTALS 182,250 2,012,305 $684,: 
1/ Measured by planimeter_ 

Fig. S-9-Use of the "triangle" method of calculating prospect values where the deposits 
drilled on a grid pattern. 

broadly distributed, or is it a boulder-strewn stream-type deposit containing coai 
erratically distributed values? The smaller and more uniform the size of the gra 
and the more evenly distributed the mineralization, the fewer are the samp 
needed for evaluation (Wells"). 

There is a great difference between sampling during initial evaluation of 
prospect, where a few judiciously selected samples might show it to be worthl 
and the comprehensive program necessary to establish mining limits and p 
a successful mining operation. 
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Arizona Bureau of Geology & Mineral Technology 

Geology Building Room 134, Univ. Arizona 

Tucson, Arizona 85721 

David D. Rabb, Mining Engineer 

Subject: Gold and S ilver Production, Tombstone Area 

July 23, 1979 

Memo of visits by 
J. A. Briscoe 
T. H. Schloss 
J. G. Dean 

A brief visit with a tour of the metallurgical facilities was made on 
July 19, paving the way for a longer discussion on July 23. Mr . Rabb 
teaches a course on heap lea~hing and has become thoroughly familiar 
with the Tombstone area throug h his work for the state. 

He advised that he felt cyanide leaching, especially by the heap tech­
nique with its low labor requirements, was the most promising method 
of treating the Tombstone ore. He appeared to be familiar with all of 
the older methods such as the Patio process, salt roasting, thiosulfate 
leaching, etc. and supplied on loan a photo copy of a book by M. 
Eissler, "Metallurgy of S ilver", Van Nostrand 1891. He was also fa­
miliar with the work of the Bureau of Mines at Reno including the hypo­
chlorite process, acid pretreatment, agglomeration for induced perco­
lation, etc. and seemed to have high regard for the quality of the work 
there except perhaps for the economic interpretations. 

Assays 
Mr . Rabb stated that fire assays on samples properly prepared according 
to the Richard's rules were still regarded as the most reliable method 
of determining total gold and silver. Atomic absorption is best for 
determining leach solution concentrations; these data can be supplement­
ed by fire assays ~n the tailings, and this combination of data permits 
establishment of an accurate metallurgical balance which provides a 
conclusive check. 

Leaching Tests 
Mr. Rabb confirmed that particle size was a key variable in leaching 
tests, first because ' 9f the critical relationship with the minimum per­
missable sample si?e, then as a factor both as to leaching rate and 
ultimate leachability. 200-300 pound barrel tests on samples crushed 
at least to minus 1" is one of the most effective leaching tests. He 
really prefers to crush to minus ~" for these tests as it speeds the 
extractio~, facilitates comparisons between ores, and aids in the 
study of other key variables. Fi~er g rinds should be used in testing 
smaller samples down ' to at least -100 mesh for bottle tests and fire 
assays involving 30-300 g . of ore. 

Recoveries and Pretreatments 
Mr. Rabb suggested that ores vary widely in their responses to leaching 
tests and that optimum economic results may be obtained at r€coveries 
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of ~oor even less. The Tombstone ares contain precious metals in 
several forms which exhibit a wide range of responses to leaching. 
The manganese-rich components are typically refractory to leaching; 
acid pretreatments are not regarded as having practical potential in 
heap leaching for several reasons, such as the high quantities of 
acid required, e.g. 1000 lb/T ore, to react with the limestone, the 
formation of equally large quantities of CaS04·2H20 which expand and 
stop percolation, the dissolution of ~vy metals such as zinc, copper, 
iron, etc. and related environmental hazards. 

Heap Preparation 
The preparation of an impervious pad for the heap is of great impor~ 
tance. The use of clays is preferred over plastic sheeting because 
the latter is likely to get perforated during the loading process and 
involve hidden leaks. Desert sands tend to be porous and are to be 
avoided. Old tailings can be very effective if Uhe grind is fine 
enough. The pad should be tested by impomnding water over specific 
areas and measuring the seepage loss as a function of time. 

The control of particle size in setting up the heap is an important 
consideration, but the cost of crushing and extra handling must be 
more than offset by improved recoveries. Penetration of fissures in 
rocks by leach solutions takes time and may be only partially effec­
tive. The leach solution must penetrate to the minerals, dissolution 
occur and then the ~e~erse migration take place. Dissolved values 
after reaching the interstices may still be lost by precipitation or 
adsorption as the solutions percolate down to the pad. Thus excessive 
fines can aggravate losses and slow percolation. A heap of minus 1" 
to 2" is often a good compromise, but good results may be achieved 
with coarser material and longer leach times. 

Dissolved air in leach solutions is essential to the dissolution of 
gold and some silver minerals, notably sulfides. Better results are 
often obtained with the use of shallow lifts. New small lifts are 
added as extractions begin to wane. Continued recoveries at reduced 
rates from the lower lifts may be achieved over long periods, some­
times for years. Good heap leaChing is an art but is facilitated by 
effective metallurgical control. Mr. Rabb suggested that Charlie and 
Louis Escapule have perfected a good technique for the Tombstone area. 

Mining Control 
Ore sampling and testing is important both for outlining economic re­
serves and for separating ore from barren reject material during the 
mining process. A trained geologist with pertinent experience can 
usually recognize visually suitable feed material and is essential to 
this part of the project. Mr. Rabb suggested that Bailey Escapule, a 
recent graduate in geological engineering, would be ideal for this 
work. He might be able to suggest other recent graduates and help in 
finding qualified people for other jobs in the operation. 

JGDean:fm 
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Memo to: J. A. Briscoe, SEAfcc: THS, RFH 

From J. G. Dean 

Subject: TEl Project. Preliminary Tests on Heap. 

Dear Jim: 

In accord with your suggestion for sampling the heap, we took 
one exploratory sample during our visit last week and carried 
it through an exploratory test procedure. 

Dusty operated the backhoe with the objective of trenching a 
pit 2'xl0'xl0' deep. The sides tended to cave until the trench 
widened to 6-8', but we got a fair sample, split it with the 
backhoe and finally picked up about 5001b for transport in the 
scoop to the work area. This operation took about 30 minutes. 

We then coned and quartered the sample on a plastic sheet, re­
moving about 25% of plus 2J:2" pieces by handcobbing. The -2J:211 
material contained perhaps 40% -ttl and seemed a good mixture 
for percolation testing. 

Approximately 2001b dry basis was charged to a heavy plastic 
barrell and leached by recycling 21b sodium cyanide/T plus lime 
for 4 hours. The leach solution remained virtually barren as 
judged by the sodium sulfide test. It seemed quite definite 
that further leaching of this particular area of the heap would 
yield at best very marginal results. 

We then broke up the +2J:2" material with hand hammers until 101b 
was reduced to about -1". The product did not contain many fines, 
perhaps 5-10% -~"; it was leached by hand agitation in a pail. 
Within 30" we got positive silver dissolution estimated at 0.4Toz/T 
ore. This crude and preliminary test seemed to confirm the idea 
that there are recoverable values still present in the coarser 
pieces of the heap, but whether they are of any economic interest 
re~~ns to be established. 

We also made a 2001b barrel test on material brought down from 
the area of the cut where we crawled into the addit for our dis­
cussion. Within 10 minutes of leaching we got a very positive 
test for silver and the solution soon corresponded to greater 
than 5Toz/T in the feed. In contrast to the heap, there seems to 
be every encouragement to develop at least a conclusive test 
program for the Contention dike area. 

A well organized sampling and test program could be quite ~xpensive 
and time-consuming. It should lead to data showing rea+istic 
cyanide leaching results which can be expected from the m~th9d 
to be used, as well as ore reserves, mining costs, etc. My 
general impression is that we will have to beef up our_ tec~ical 
capabilities byacders of magnitude to do a conclusiye job and 
that the economic success of the program can not be taken for 
granted. It seems particularly important at this critical stage 
to project both a clear plan and a realistic budget. 

~. 



Consultants in: 
Division of 

Southwestern Exploration Associates 
• HydrometaIJurgical recovery 
• Heap and conventional leaching 
• Precious and base metals 
• lranium/Vanadium 

4500 E. Speedway, Suite 14 
Tucson , Arizona 85712 

(602) 795-6097 ngsten 
orldwide Mobilization 

S.E.A. Hydromet, Inc. 

Mr. Dusty Escapule 
Nellie Cashman Apts. 
Cottage #2 
121 E. 5th 
Tombstone, AZ 

Dear Dusty, 

85638 

August 9, 1979 

This letter is to confirm our conversation yesterday, August 8, 
19~9 with regard to the use of your 2 wheel drive, t ton pickup 
by . S.E.A. Hydromet, Inc. in its operations in Tombstone, Arizona. 

S . E.A. Hydromet, Inc. has agreed to pay a rate of $0.20 per mile 
and $10.00 per day for use of this vehicle only while on the job. 
In keeping with this agreement, your obligation is to keep records 
of the miles traveled. This record keeping must be done on standard 
S.E.A. Vehicle Mileage forms which must be turned in to the S.K.A., 
Inc. offices in Tucson at the end of , each month. It is from these 
forms that reimbursement is made; therefore, these must be accurate 
and up to date. 

If the above is agreeable to you, please indicate your approval 
and compliance by signing below. 

;Z::;;;le: 1{)4,A 
Thomas E. Waldrip, Jr. 
Program Manager 

:cmd 
P-418 



• 

TOMBSTONE 
Ju~y SummQ~y Repo~~ 

REVIEWED 

(,lj G 7 1979 
_.1 I'· \-By ~/ 

\ 

\ 

The~e Q~e ~wo mQ~n Q~~e~~ on ~he Tomb~~one Veve~opmen~ p~ope~~y. 
One ~~ ~he heQP Qnd ~he o~he~ ~~ ~he open-p~~ Qnd unde~g~ound 
o~e ye~ unm~ned. 

The heQP ~~iii eon~Qin~ vQ~ue~ in ~he no~iowing: 

1. F~ne~ ~hQ~ hQve no~ been ~eQehed due ~o b~~nd~ng 
2. C~Qy~ ~hQ~ ~nh~b~~ pe~eo~Q~~on Qnd ~oek vQ~ue~ 
3. COQ~~e o~e ~hQ~ ~he ~eQeh~ng ~o~u~~on~ eQn no~ pene~~Q~e 
4. The mQngQne~e o~e!i~on & mQngQne~e Loeked v4iue~). 

P~ev~ou~ wo~k w~~h ~he ~mQ~~ doze~ on Robe~~ COWQn~ p~oved ~hQ~ 
pe~eo~Q~~on eQn be ~ndueed meehQn~eQ~~y by doz~ng 6~om ~he ~Op 
06 ~he heQP Qnd 60~m~ng "~h~n" ~Qye~.6 06 5 6ee~. The eOQ~/.)e 
~o~~/.) down QheQd on ~he nine/.) , wh~eh end up on o~ neQ~ ~he ~Op 
on ~he ~in~. U/.)e on Q iQ~ge~ Qnd nQ.6~e~ doze~ wou~d Q~~OW pu/.)hing 
30,000 ~on.6 pe~ ~on nO~ heQP ieQeh~ng. Obviou.6iy, ~he nine.6 
Q~e on~y go~ng ~o be ~eQehed. Howe~ve~, by ~eQehing ~he 6~ne/.) 
w~~h ~he doze~-/.)hQ~~ow ~~n~ me~hod, eyQn~de eQn be u.6ed ~o ~eeove~ 
.6ome go~d Qnd .6~~ve~ vQ~ue.6. P~e-~~eQ~men~ 60~ ~he mQnQgQne.6e 
o~e eouid noiiow ~he eon/.)~~ue~ion on .6hQ~~ow iin~.6. P~e.6en~iy, 
Q~~ wo~k i.6 eoneen~~Q~ed on ~he eVQ~UQ~~on on ~he heQP Qnd open 
p~~ o~e du~~ng Ju~y, w~~h ~he no~~ow~ng ~e.6U~~.6: 

Su~6Qee SQmp~e 
La eQ~io'n 

Top on HeQP 

Con~en~ion V~ke 

Ave~Qge G~Qde 

~~ 

.014 .19 

.050 2.28 

VQ~ue($250/$8J 
~ ~ TO~Q~ 

$3.50 $1.52 $5.02 

12.5018.24 30.74 

SQ.6ed on ~e.6u~~.6 on eyQn~de ~eQeh~ng eompQ~i.6on.6, Q.6 .6ummQ~~zed 
Qbove, Tom Seh~o.6~ wQn~ed ~o eVQ~uQ~e ~he open p~~ Q~eQ. 

Requ~~ed no~ ~he eVQ~UQ~~on 06 ~he Con~en~~on V~ke Q~eQ Q~e 
bQ.6ieQ~~y geo~og~eQ~ mQPp~ng Qnd /')Qmp~~ng, 60~~owed by 
/.)hQ~~oW d~~~~~ng. O~e ~e.6e~ve/.) Qnd g~Qde eon~~o~ Q~e ~he 
~e.6u~~ing ~eehnieai da~Q ob~ained n~om Qn eVQ~uQ~~on. 
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Te~t leaching 06 the Contention Vike p~oved an initial ~ucce~~ 
6~om the point 06 view that the p~eg'~ we~e ve~y high du~ing 
the initial ci~culation. Al~o, it Wa~ ~hown in a ba~~el te~t 
de~igned by V~. Vean that the o~e 6~om the top 06 the heap 
leached ~lowly and wa~ not ve~y high in value~, while in 
10 minute~ the ~imila~(230 #I~) te~t made on o~e 6~om the 
Contention Vike wa¢ ¢atu~ated(+6 ounce~ ¢ilve~ pe~ ton). 
All 6la~k leach te~t¢ with cold cyanide ~how the ~ame ~e¢ult~j 
ve~y 6a~t di~~olution 06 p~eciou~ metal~. Vetailed metallu~gical 
te~t¢(ba~~el and pilot te~t¢) will quaniti6y the~e~elation~hip~. 

Requi~ed to complete a~e: 

A. C~u~he~ te~t~jleaching ~ecove~y 60~ va~iou~ ~c~een 
~ize~ - optimum c~u~hing ~ize 

B. B~u¢hing 60~ geo l ogic mapping and ¢ampling 

C. Sampling 06 no~th end 06 the Contention Vike 
and el~ewhe~e 

V. Fini~h te~ting 06 pilot o~e on pad 

E. Set-up metallu~gical te~ting(pilot/ba~~el) 

F. P~epa~e lab 6o~ ~haking and atomic ab~o~ption 

G. Map complilation and plotting 06 geology and ~t~uctu~e 
6~om old map~ and ~epo~t~. 

H. Su~veying 06 ¢ample ~ite¢-topo 

T. A~~e~~ment 6~0 18 un-patented claim¢ 

Since~ely , 
r' ' / 

/ / 1 

/ " 

Richa~d F. Hewlett 
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State Vepa~tment 06 Natu~al Re.6ou~ee.6, the BLM, the A~izona 
Bu~eau 06 Mine.6, ete .. 

- I < 
I 

Al.6o, I am eontaeting a.6 many "old time~.6" who wo~ked in the.6e 
mine.6 and they have mueh in6o~mation, and many have map.6. r 
have not yet dete~mined the be.6t .6t~at egy to obtain eopie.6 
on thei~ map.6. 

Map .6o~ting wa.6 done and .6tudy made 06 the va~iou.6 level 
map.6 and e~O.6.6-.6eetion. Obviou.6 a~e the nollowing: 

A. Many map.6 06 the T~anquillity, Empi~e a~ea 
B. Some map.6 on the We.6t Side, Toughnut, and Silve~ Th~ead. 
C. Few map.6 on the O~egon-P~ompte~, Bunke~ Hill, & 

Rattle.6 nake. 
V. No map.6 60~; 

1. Contention Mine 
2. Little Joe Mine 
3. G~and Cent~al Mine 
4 • L u e k y C U.6.6 . 

I am mO.6t inte~e.6ted p~e.6ently in map.6 _6~om the Contention 
Vike a~ea. Could it be that Newmont bought no map.6 when they 
pu~ehe.6ed the Contention-G~and Cent~al-Lueky Cu.6.6? Owne~.6hip 
p~io~ to Newmont.6 aqui.6ition eould lead to the map.6. 
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Me.6.6~.6. B~i.6~oe, Lee, & Vean 

Sampling 06 the no~th end 06 the Contention Vike i.6 p~og~e.6.6ing, 
a~~o~ding to Jim B~i.6~oe'.6 p~o~eedu~e. 

V~. Vean believe.6 that .6odium .6ul6ide(Na2S) will help U.6 to 
identi6y high .6ilve~ zone.6. We a~e able to ~un between 50 to 
100 .6ample.6 pe~ hou~. Howeve~, it i.6 ve~y ~i66i~ult to dete~mine 
the .6ilve~ value unde~ .5 t.oz./ton .601ution. The p~o~eedu~e 
that I U.6e i.6 a.6 60110w.6: 

A. Pulve~ize o~e o~ U.6e "~un 06 .6ample" 
B. Add 30 g~am.6 o~e to 6f..a.6k 
C. Add 90 ml 06 wa~m NaCN; we do not have a hot plate. 
V. Agitate nO~ 30 minute.6 & nilte~ 
E. Add 10 mi. on nilt~ate to a 1'00 ml beake~ and add d~op.6 

06 5% Na2S .601ution. One d~op give.6 a ~olo~met~i~ 
indi~ation on ove~ .5 t.oz./ton .601ution, but thi.6 
i.6 1.5 t.oz./ton o~e due to my.601ution dilution na~to~. 

Note that at $9/t.oz . .6ilve~, that the minimum level on dete~tion 
u.6ing .6odium .6ul6ide i.6 $13.5 pe~ ton o~e. Thi.6 i.6 not even 
adaquate 60~ o~e ~ont~ol, be~au.6e ou~ ~O.6t.6 would be unde~ 
$5/ton o~e. Al.6o, the gold i.6 not dete~ted u.6ing .6odium .6ul6ide. 
Until the atomi~ ab.6o~ption unit a~~ive.6 and i.6 .6et-up and 
wo~king, .6ome othe~ te.6t mu.6t be utilized. Jame.6 B~i.6~oe had 
.6ome expe~ien~e with a .6~intillomete~ u.6ing gamma ~ay bomba~dment. 
Radioa~tivity i.6 mea.6u~ed ba.6ed on the emi.6.6ion 06 light by 
~e~tain ~~y.6tal.6 . unde~ impa~t by gamma ~ay.6. Jim B~i.6~oe ha.6 
60und that ~e~tain gold-~elated mine~al.6 emitt ~adiation, whi~h 
mU.6t be 6u~the~ te.6ted in o~de~ to dete~mine i6 it ~ould be 
a "o~e-~ont~ol" tool. 

Two obje~t.6, a doze~ and a ~e.6evoi~, we~e u.6ed 60~ lo~al 
~ont~ol 60~ .6~ale 60~ the ae~ial photo.6 being p~epa~ed by 
S.E.A. Photog~aphy. The la~ge.6t .6~ale map will be 1 in.= 20 
6eet, whi~h i.6 ve~y adaquate. 

M~. Ve~non Vale, the State Mine In.6pe~to~(60~ ou~ a~ea) vi.6ited 
and RFH .6howed him ou~ heap and open-pit a~ea(Contention Vike). 
Ve~non ~autioned me on .6a6ety, and .6ugge.6ted to ~he~k the State 
Agen~ie.6 60~ unde~g~ound map.6 in the Contention a~ea-in addition 
to geology and a.6.6ay plan.6. Ve~non .6ugge.6ted M~ . Jett 06 the 
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Wo~ked on L~thology and .6t~uQtu~al data nO~ de.6Q~~pt~on.6 on ~OQk 
un~t.6 mapped and .6ampled ~n the ~a~l-~oad Qut a~ea. LOQat~on.6 
mU.6t be n~eld QheQked. 

Met w~th B~ll H~ght and F~ank Gallup n~om 8:00 o'QloQk unt~l 
Jame.6 B~~.6Qoea~~~ved a~ound 3:00, at wh~Qh t~me we all went 
to ~n.6peQt the 18 unpatented Qla~m.6 that belong to Tomb.6tone 
Development Company. 

Me.6.6~.6. H~gh and Gallup have bought nO~ the Tomb.6tone Vevelopment 
Company the Southe~n PaQ~n~Q ~a~l~oad ~~ght-on-way n~om the 
town on Tomb.6tone(nea~ 9th .6t~eetJ pa.6t the USDA quan.6et bu~ld~ng, 
pa.6t the plant(ea.6t), th~ough the Houghton Qla~m, and a~ound the 
.6outh .6~de on the h~ll SE on the Content~on D~ke and up to the 
Content~on .6ha6t(Pump Sha6t). We ~n.6peQted th~.6 a~ea, and looked 
at ~he Content~on D~ke a~ea. App~eQ~at~on nO~ the need 06 la~ge 
equ~pment to m~ne-load-haul the o~e wa.6 ~eQogn~zed by F~ank 
Gallup and B~ll H~ght. 

Upon Jame.6 B~~.6Qoe'.6 a~~~val, H~gh and Gallup went w~th U.6 to 
look at the a~ea .6outhea.6t 06 the Content~on D~ke a~ea whe~e 
the 18 unpatented Qla~m.6 a~e lOQated. RFH ha.6 p~ev~ou.61y 
d~~eQted the a.6.6e.6.6ment when he wa.6 a gene~al pa~tne~ on '71 
M~ne~al.6. P~ev~ou.6 wo~k ha.6 Qon.6~.6ted on ~oad-bu~ld~ng, 
a~~-t~aQ d~~ll~ng(Watte~.6on), and do z e~ Qut.6 and t~enQhe.6. 
Mapp~ng by Beede~ and h~.6 d~~ll-hole ~e.6ult.6 a~e not ava~lable 
th~ough '71 M~ne~al.6. 

On mO.6t ~nte~e.6t ~n the Tomb.6tone Exten.6~on a~ea ~.6 the alte~at~on 
and the ~gneou.6 ~nt~u.6~ve. The~e a~e l~m~ted map.6 06 the wo~k~ng.6. 
Explo~at~on unde~ the Qove~ between the Tomb.6tone Exten.6~on 
a~ea .and the Content~on Qould be ve~y ~nte~e.6t~ng no~ new 
o~e body d~.6Qove~y. 
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MESSRS. Bn~.6Qo~, L~~, & V~an 

V~~non Val~, th~ m~ne ~n.6peeton ~ev~.6~t~d today to ~n6o~m 
U.6 that he wa.6 ~emov~ng ou~ ae~d ~equ~nement.6. 

Th~ Qnu¢h~n ~.6 b~~ng mad~ ¢o ~t ~¢ pontabl~, w~th Enn~~ 
E.6eapul~'¢ h~lp. In add~t~on, ~t ~.6 pO.6¢~bl~ to get 
E~n~e.6 ball m~ll won~~ng n~xt we~~ w~th the d~~ve al.6o 
6nom the V-8 auto moto~ that powe~.6 the e~u.6he~. 

Bnu¢h~ng ~¢ b~~ng don~ to ~nabl~ nap~d mapp~ng on th~ 
~xpo¢~d nOQk naQ~¢. 

The .6u~6aee and unde~g~ound map.6 ane be~ng .6tud~ed 60n 
6eatu~~.6 ~elat~ng to one m~ne~al~zat~on that ean be 
~neonpo~ated w~th th~ mapp~ng by Jame.6 B~~.6eoe and the 
a~~~al photo ut~l~zat~on non explonat~on palnn~ng. 

Sample plott~ng eont~nue.6 and ~epo~t wn~t~ng. 

S~ne~~~ly yOu~.6, 
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o.c. M~lle~ d~d not wo~k, and Ke~th Se~ogg~nf, wo~ked a ve~y 
b~~en pe~~od due to the bugf,-natt, that attaeked wh~le he waf, 
b~ut,h~ng. B~ut,hed to date a~e the wo~k~ngt,/eut n~om the no~th 
end -on the Content~on V~ke to the Boom Sha6t, and wo~k~ng ove~ 
towa~d -the Pump Sha6t. To 6~n~f,h th~t, job eompletely, and 
~nelud~ng the Flo~a Mo~~~t,on down to the L~ttle Joe and along 
the Content~on V~ke, anothe~ week ~f, ~equ~~ed(two men). 

RFH f,pent the mo~ning w~th the 1 ~neh= 20 6eet photag~apht, on 
the g~ound a~ound the Content~on V~ke, loeat~ng all f,ample 
f,~tef, on ove~layt,. th~t, ~t, not 6~n~f,hed, at, the eo~~elat~on 06 
h~ghe~ f,~lve~ t,amplet,(Na 2SI, f,ample loeat~ont" geolog~eal 
mapp~ng, ete. p~og~et,t,et, w~th 6~eld eheekt,ve~y 6~equently. 

Aug ut, t 5, 1 9 79 

Cont~~uat~on 06 plott~ng, and 6~eld eheeking the loeationt, 
wat, done today. 

Alt,o, the~e we~e t,ome bad a~eaf, notieed Satu~day along the 
Content~on V~ke, ehpee~ally on the eaf,t wall elot,e to the 
no~th end 06 the V~ke expot,u~e(glo~y holel whe~e the ~oek 
t,palled on RFH and othe~ la~ge~ 100he hlabt, a~e obv~out,. 
Alt,o, many a~eaf, do not have adaquate expof,u~e due to f,lu6, 
old dump mate~~al, ete .. The t,labt, and the un-expot,ed wallt, 
mut,t be eleaned-up and made t,a6e 60~ t,ampl~ng and mapp~ng. 
Ve~non Vale keept, po~nt~ng out that t,a6ety ~t, ou~ ~ef,pont,~b~l~ty. 

S~nee~ely , 

(i . J 
' / --

1/ I / - , 

/ . J /' -! ~/".-.~'/ ' ./ ~ / !. 
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Robe~t Cowan too~ the doze~ and hi~ othe~ equ.ipment that we 
we~e ~enting. He wa~ p~ommi~ed hi~ payment(ove~ $3,000) and 
w~~ not p~~d i~~t week. He w~~ p~~d $500 Mond~y mo~n~ng, wh~ch 
i~ ~eve~~l d~y~ l~te ~nd $2500 ~ho~t. Bobby Cowan i~ up~et with 
ou~ laQ~ 06 payment, and r would not be able to a~~ him to u.~e 
hi~ equipment again, a~ he put~ 6aith in the lOQal people to 
get him hi~ payment~. 

Moved ~nto the '77 Mine~al~ building, ~to~ing QhemiQal~, etQ., 
in the lOQ~ed Qage. We will u~e the onniQe until thi~ F~iday, 
when the ~emaining po~tion on the "Gun Runne~~" equipment will 
be ta~en to thei~ new building at Bi~ be'e (benQh and blueing tan~~). 

Tal~ed to Al Watte~~on and he ~aid that he had tal~ed with 
Jim B~i~Qoe on Sunday ,and that he wa~ ~ta~ting to wo~~ thi~ 
Qoming Wed~nday~ Al will be a ~eal impo~tant addition to 
ou~ ~tan6 due to hi~ expe~ienQe in Tomb~tone with '71 Mine~al~ 

, and hi~ wide p~aQtal expe~ienQe in ~u~veying ~nd heap leaQhing. 

F~an~ Molina, who p~eviou~ly wo~~ed 60~ me unde~g~ound at 
Tomb~tone(Goodenough-Toughnut-Empi~e-We~t Side) ~tated that 
hi~ 6athe~ would tell him 06 the high-g~ade gold mined 6~om 
the l~t to the 3~d level~ 06 the Contention. My be~t e~timate 
i~ that we a~e 150 6eet above the 6i~~t level on the Contention 
Mine. V~int map~ would help u~ di~eQt o~~ explo~~tion. 

AI~o, the Little Joe ha~ high-g~ade o~e ~ta~ting on the 50 - 600t 
level(~ampled by Ca~lo~ Raymundo) and F~an~ Molina lea~ed the~e 
in the 30'~. 

r mu~t QontaQt John Be e de~ on Mine~al~ Enginee~ing in Venve~ 
to obtain hi~ Tomb~tone map6 and d~ill-hole ~e~ult6. 

" . ~ 

.! / ,/ , / /~~ .. - -6~ i 

RiQha~d F. Hewlett 
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Me.6.6~.6. B~i.6~oe, Lee, & Dean 

Tom VandenB~o~k. .6aid that the "Bfti.6~oe Apafttment" would be 
6ini.6hed today(painting, et~.) and that it ~an be o~~upied 
on Wedn.6day. It will be 6u~ni.6hed and ~ent.6 60~ $140/month. 

Sample .6to~age i.6 being o~ganized in the ~ed building that 
wa.6 pfteviou.6ly a ftepai~ pa~t.6 .6hop. Until thefte i.6 enough 
06 the 71 Mine~al.6 building available, numefti~al .6toftage 
60~ the .6ample .6a~k..6 mU.6t be a~~ompl.6hed .60 that ftapid 
~et~ival 06 any .6ample numbe~ ~an be made and eitheft geologi~a.t, 
etallu~gi~al, Oft a.6.6ay data obtained. 

Will go td TU~.6on 60ft a meeting with Jim at 4:30 PM. 

Wo~k.ing on ftepo~t.6. 

Sin~eftely , 
i ' 

I • -. . -/ / . 
./ '. / .:.... :-, . ~~ .. 

Ri~haftd F. Hewlett 
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To: Tom Schloss, Dwight Lee, FA MeO 
From: James A. Briscoe 
Date: August 9, 1979 

RE: Daily Progess Report Tombstone Project, 8/8/79, Cochise County, 
Arizona 

In the morn ing prepar at ions wer e made for JAB and TEW' s .( Th omas E. 
Waldrip, Jr.) departure for Tombstone. This included gathering of 
equipment, maps, checks from the Accounting Department for payroll and 
for suppliers and subcontractors who had previously done work at 
Tombstone. 

Five thousand dollars was confimed as having arrived from New York to 
the Tombstone general account that morning - transmitted by Dwight Lee 
at the request of JAB. An itemization of these checks was mailed 
8/8/79 in the morning with the previous day's report. 

As mentioned in yesterday's report, Mr. Richard F. Hewlett was 
terminated from project management on 8/7/79. At approximately 10:30, 
JAB and T EW de par ted for Tombs ton e . A tap pro x i mat ely 1 2 : 1 5 , JAB and 
TEW met Dusty Escapule and spent approximately 112 hour with him in 
the Wagon Wheel Cafe discussing RFH resi gnation and management change. 
Dusty Escapule enthusiastically received this news and indicated a 
willingness and enthusiasm to work with JAB and TEW. He indicated 
that increased cooperation from Ernie Escapule and Messers Charlie and 
Louie Escapule could also be expected. 

A chain of command was es tab 1 i shed wi th F AMCO a t the to p flowin g 
through JAB then to TEW then to Mr. Al Watterson and to Dusty Escapule 
and others who might be employed as the project progresses. It was 
explain€d that detailed time records, budget projections, cash record 
and short, concise, meaningful daily reports would be required. 

Various aspects of the mining and metallurgical operation were 
discussed and after these have been more thoroughly reviewed by all 
parties at the site, as well as disccused with Dave Rabb and compared 
with the experience of the State of Maine mining operation, specific 
suggestions will be made. 

However, briefly and most importantly on these suggestions are as 
follows: 

1. Substantial danger may exist from open stopes below the 
Contention open cut. Extreme ha zard may be invo~ved in 
driving heavy equipm ent across the Glory Hole Area. ~t this 
point no one is sure how to alleviate this danger but ~orking 
from the side of the cut with a long reach backhoe is pr~bably 
the most viable. Safety considerations must come first in 
this operation. 
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2. The sides of the cut are raveling and slabby because of its 12 ,-. ­
echelon and parallel ve~n structure. This causes dangerd from 
overhangs and falling ,fo'f several pounds to severa;t tons and 
possibly several tens of tons. A substantial rock fall could 
cause death or injury. The sides must be slabbed down or 
barred down by some method. Some work has been done with the 
small Ernie Escapule backhoe, but this is inadequate to the 
task. 

3. Orientation sampling with smaller samples should be made prior 
to large barrel tests and still larger heap tests. 

4. Mining the open cut by scraper is not appropriate because of; 
a) the danger of falling into an open stope in the old 
Contention working~ b) inability to selectively mine ore. 

Dusty Escapule again indicated enthusiasm for 
reeterated that he expected complete honesty 
relationships with Dusty as well as clear and 
commments from him on all matters. 

the 
and 

project 
candor 

and 
in 

JAB 
all 

concise constructive 

Dusty's truck is the only one being used at Tombstone and he indicated 
that he desired a formal method of compensation for its use. We 
agreed that $.20 per mile and $10.00 per working day would be 
agreeable - and I strongly recommend this be instituted immediately. 
Mileage is to be calcuated only on business associated mileage - not 
personal mileage, and records will be kept on standard S.E.A. auto 
mileage forms. 

We then inspected the · S.E.A. office/apartment at the Nellie Cashman 
Apartments. It is still in the process of being painted but should be 
ready Thursday or possibly Friday. JAB and TEW as well as other 
per sonnel in vol ved wi th the proj ect wi 11 stay at thi s apar tmen tin 
order to keep costs down and avoid motel charges. The rent is $140.00 
per month. A telephone will be installed in this apartment Friday as 
well as phone installation at the 71 Minerals Plant. 

We then drove to the 71 Minerals Plant and inspected it and the 
inventory. Material has been moved from the Willet truck into the 71 
Minerals Plant. The gun people are still in the plant but they must 
be vacated by Friday at which point we will have its complete floor 
space available to us. The value of this plant building is $35,000 to 
$40,000. Monthly rental from TDC is $180.00 per month. 

We then met Al Waterson at approximately 1:30 and I reviewed with him 
Dick Hewlett's resignation and asked whether he had any inseperable 
loyalities to RFH. He explained that they were close friends but that 
he understood the situation and this would not interfere with his work 
for the Tombstone Project. He indicated a willingness and capability 
to work with Dusty Escapule and I explained to him the needs for close 
record keeping and complete candor and truthfullness in all dealings 
with company personnel and associated parties. 
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We inspected the brushing work being done by O.C. Miller and Norman 
Scruggin:;;. This is being done in order that JAB can carefully and in 
detail map the geology in and surrounding the Contention . open cut. 
This work can be improved and speeded up as it is not going as r apidly 
as I had anticipated. On Thursday we plan on getting a pitchfork and 
an extra saw as well as possibly a brush hook. We also anticipate 
paying Miller and Scruggin's on a job basis, (piece basis) rather than 
hourly in order to give them some incentive to wrap up the work. I 
anticipate this job will take until Friday to complete but it is 
critical so the mapping can be done in a careful efficient manner. 

The remainder of the afternoon was spent in "fence mending". JAB, 
TEW, DE, and AW drove to the Robert Cowan Ranch which happens to be 
the largest in southern Arizona, and gave him a check for $2,500.00. 
However, he had added up the time charts from the time clock on the 
bulldozer and found that we still owed him another $875.00 (see 
Attachment 1). I said that I would get this to him next week so that 
he is fully paid. He also indicated a strong willingness to work with 
us in the future and h~indicated that future transactions would be on 
a more formal basis with time cost estimates informal written 
contacts, careful time keeping, and prompt payment for equipment 
useage. 

We then drove back to Tombstone and stopped to visi t the State of 
Maine mine area and the Escapule operations. We spent approximately 
45 minutes talking with Louie Escapule. Charlie and Bailey Escapule 
had left for Tucson. Louie indicated a strong wi llingness to work 
with us under the new management situation. We inspected work that he 
had been doing with the new International Trackmounted hydraulic 
backhoe and found it to be very effective and a.likely tool to use in 
mining operations in the Contention area. Its use would allow: a) 
selective mining of potential high grade streaks in the Contention 
ore, b) operations from a safe distance from underground workings 
which otherwise might result in loss of equipment and life. 

Plans for Thursday, 8/9/79, were discussed with AW and DE. They will 
get together immediately in the early morning and itemize lists of 
necessary equipment, costs, and their concepts of a general operating 
outline. Both of these gentlemen have detailed experience wi th this 
type of operaiton and are capable of making this input. At 
approximately 10:00 Tom Waldrip will start working with them in order 
to get this equipment into a cash flow budget projection. 

At 5:06 JAB 
professional 
Grade Gold 
Engineers. 

and TEW left for Tucson in order to attend an AIME 
meeting and talk entitled, "Technology for Processing Low 
and Silver Ores" by George Potter, ~10untain States 

We arrived in Tucson at 6:39 and prepared for the meeting. 

At the AIME meeting I talked with Mr. Dave Rabb regarding the 
situation at Tombstone and solidified our meeting for Friday morning, 
describing what we require of him. Mr. Potter's talk was then given. 
The information was quite timely and useful to our Tombstone Project 
and several new ideas were generated. We have a tape recording of Mr. 
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Potter's talk available for any interested personnel from the project 

or FAMCO. After the talk, I talked with Charlie and Bailey Escapule, 

whose equipment was featured in some of the slides. I informed 

Charlie of the some-Of the changes at Tombstone. He expressed great 

enthusiasm with working with me and expressed a desire to h~lp in any 

way he could. He also expressed without my asking, his willingness to 

do AA ass a yi ng work for us. I a 1 so ind i cated tha t he could get 

delivery of a reconditioned AA unit from the middle west and if he 

could get an order from us he would fill out an order for four 

machines which should lower the cost to all parties. Approximate cost 

would be $2,500.00 and these machines would be delivered by air 

freight. I highly recommend that we take Charlie up on this. If we 

do not obligate for this group deal - we can do it later at a highe~ 

cost on our own. I think the AA is absolutely vi tal to our work in 

Tombstone and feel that we should take advantage of this kind offer. 

James A. 

JAB/mh 
P-418 

I 
~r 

Brisoe \1 
1 
,-- -- ,-"A--,_ 



EN RONTIER EQUIP 
P. O. Box 908 Tombstone, Arizona 85638 N~ 1455 

Phone 457-3447 or 457-2283 ~ 
Date Ordered ............................................................... _._ .............. Completion Date.$:'/&/2 .. _9 ....... *-

- ~ 

Sold To: ...•. :::::: ... : .::: .::.::: ... ::. :::::: ... :: .... : ...... :::: : .. : .... :::U-... 4 . . :~ .. Ifi ... 12::: ••. ;;:iz: . . ~.::~:::L., .. :~ .. k:-.. :.{... .... !L ... ..;l • . • ~.: .L.... ••• tL..... . ... ·.1 \ o Bid Price 

Materials Used Cost -. 
Ordered By: ................. _ ........................... _ .............................................................. ................................... - .~ 

-4:.. 

DESCRIPTION OF WORK 

-------_~_--ILC2 V ~ t1/b $3 )- Dozer . ____ I.lK05~- D 

:2~/ ~~S- Grader :? CfJ. ~ c) 

Backhoe 

. _________ -1 ____ . __________________ 1 Other &?-)3 -:"0_.0 

/I. ~ '2--~. I-$' '-_ ;:; --------I-II-~. e.O . .f&- I tJ.,?, 1. I _._ 1-£ 2. s-; d 
-- I -, _ - ---- --_. 

"3 C!J t:K!). 0 <=-J 

Mileage 
------

TOTAL 
----_._-------------.--------'------.-------

Materials 

Total Materials Used Sales Tax 

1 Finance Charge ~ _ _ 

Balance Due?? S; 6' a 
Sales Tax 

TERMS : ealance I. due upon receipt of this statement and becom .. delinqu"nt if not paid by 10th of fo llowing month of completion date. Finance charge of .833 per month charged (ANNUAL PERCENTAGE 

RATE 10% ) on unpaid balance If not paid by the 10th of the month following completion date. To avoid additional finance charge pay balance due before 10th of each month there after. 



/fff, ) 
j/py-Ljt 

?/v/71 

o 



7/;r; ?f 

o 





isk 00-021. The date is Friday, August 10, 1979. Location is the 
State of Maine ~ ine, E scap~~ (ph) du~p and heap leach 

TI ME : 
PROJECT NO: 

IELD NO: 

OFFICE NO: 

IELD PLOT: 
COM~'lENTS : 

operation. Wb 
t-1ILEAGE: 
418 
P-JA9-80-21 j 

DATE: 0 8 /10/79 
BY: JAB 

P-JA B-80-22j P-JA B-80-23 

STATE: 
AREA: 
T: 

ARIZONA 
TO~BSTONE 

. R: 

COU NTY: COCHISE 

SEC: 

Panning left to right shows the cyanide caustic soda 
makeup in the square tank with a pipe leading into the 
cylindririal tank which sits in front of the tin building. 
Cylindrical tank is the makeup tank with the filters in 
the tin building right behind the cylindrical tank. Photo 
23 shows the pregnant solution pond with styrofoam 
pontoons. Suction pump is sucking up w3ter at the rate of 
60 gpm over about an 13" wide swath about 3' long and 
about 2" to 3" deep so that it is only picking up the 
surface . Qh~-4Bd water. The muddy solutions, therefore, 
s t a yon the bot tom ."""- ) _ (' , 0 

l- 0< Tl .,.}~v'( 

TIME: 11 :43 MILEAGE: DATE: 08/10/79 
PROJECT NO: 418-BY: JAB 
FIELD NO: P-JAB-80-24j P-JAB-80-25j P-JA9-80-26 

OFFICE NO: 

IELD PLOT: 
-1MENTS: 

STATE: ARIZONA 
AREA: TOMBSTONE 
T: R: 

CO U ~J T Y : CO CHI S E 

SEC: 

. Southside view and northside view of the Escapool 300 tpd 
precipitation plant. Marrow (ph) coal (ph) type. 

I :-1E : 11:46 MILEAGE: 
ROJECT NO: 418 

FIELD NO: P-JA B-80-27 

OFFICE NO: 
STATE: 
AREA: 
T: 

ARIZONA 
TOi-1BSTONE 

R: 

DATE: 08/10/79 
BY: JAB 

COU iH Y: COCHISE 

SEC: 

""--'~--' ._--- --.- ~---.--.------ --- --~--.--------~--
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FIELD PLOT: 
COM .'1ENTS: 

Looking south towards the Escapool dump uhich consists of 
the State of Maine Mine dump. The spray solution is 
applied with Robertson spsay heads, adj~stable so that 
they can spray either 360 area or a 45 area, and can be 
adjusted for fineness of spray and length of spray up to 
abou t 90 feet. Thi s dump is s lo all enough so that 
Rainbirds are the best way of applyi~g the solution, 
though perforated pipe and/or wigglers could be used. In 
the left, upper portion of this slide is the George Juwet 
(ph) operation which lies just to the left of the Triple X 
Mine and in the upper right hand portion of the frame is 
the International hydraulic back hoe being operated on the 
Triple X dump by the Escapools. Seeing it is being leased 
from Modern Equipment Company. These heads cost $4.50-
each and spray 2-1/2 gallons a minute. These heads are 
available with different orifices in them, up to 4 gallons 
per minute per head which is what is being u~ed here. 

TIME: 12:04 MILEAGE: DATE: 08/10/79 
BY: JAB PROJECT NO : 418 

FIELD NO: P-JAB-80-28; P-JAB-80-29 

OFFICE NO: 

FIELD PLOT: 
CO ~~ I-1EtJTS : 

STATE: 
AREA: 
T: 

ARIZONA 
TOi-1 BS TON E 

R : 

COUNTY: COCHISE 

SEC: 

This is a small test plant that runs 65 gallons per ~LL"· 
cost is $ ~)i-'rO Tankage requirements are met by 55 gallon 
drums. 

TIME: 12:29 MILEAGE: 
ROJECT NO: 418 

FIELD NO: P-JAB-80-30 

OFFICE NO: 

FIELD PLOT: 

STATE: ARIZONA 
AREA: TO~BSTONE 
T: R: 

C0 1'1~1ENTS: k'c.. 

DATE: 08/10/79 
BY: J AS 

COUNTY: COCHISE 

SEC: 

The Escap~ barrel leach test in operation. The small 
barrels with 50n's of fine rock or ~ rock. 
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TI ME : MILEAGE : DATE: 08 /1 0 /79 
BY: J AB PROJECT NO: 41 8 

FIELD NO: P-J AB - 80-31 

OFFICE NO: 

FIEL D PLOT: 
COi"1 HENTS: 

STATE: 
AREA: 
T: 

ARIZONA 
TO!"1BSTONE 

R : 

COU NTY : COCHISE 

SEC: 

View of the wrist s hake r for quick cyanide test. 

TIME: 12:46 ~lILEAGE: DATE: 08/1.0/79 
PROJECT NO: 418 BY: JAB 
FIELD NO: P-JAB-BO-32; P-JAB-BO~33; P-JAB-80-34; P-JAB-BO-35 

OFFICE NO: 
STATE: 
AREA: 
T: 

FIELD PLOT: 

ARIZONA 
TO~BSTONE 

R: 

COUNTY: 

SEC: 

COCHISE 

Cm1MEN TS: 11/~ 
Interior of the Escap~l precipitation laboratory 
including the precip tanks and the Varian AA unit. 

The date is Thursday, August 16 , 1979. The location is Tombstone 
Cochise County, Arizona. 

TIME: 
PROJECT NO: 
FIELD NO: 

OFFICE NO: 

FIELD PLOT: 
CO'1~EN TS: 

r1ining District, 
MILEAGE: 
418 
P-JAB-81-1 

STATE: 
AREA: 
T: 

ARIZONA 
TO"1BSTONE 

R : 

DATE: 08/16/79 
BY: JAB 

COU NTY: COCHISE 

SEC: 

This is the northeast end of the Contention open cut and 
the location of the mine test, prior to any excavation j 

work. In this fra!ne the Esc ap m Geodesic, John De e re C10 
backhoe front end loader is working on the small dump on 
t he northeast end of the Contention open cut. Al Waterson 
is the operator. The dump, wh ich forms two prongs, has 
been flattened off with a bulldozer, and the backhoe has 
dug a samp lin g cut throu gn the center of the dump. The 
backhoe is currently working on the northeast prong. 



· . 
TI ME: MILEAGE : DATE: Og /1 6 /79 
PROJECT NO : 418 BY: JAS 
FIELD NO : P-JAB-81-2j P-JAB-81-3j P-JAB-81-4j P-JAB-81-5 

OFFICE lW: 

FIELD PLOT: 
CO"1MENTS: 

STATE: ARIZONA 
AREA: TOMBSTONE 
T: R: 

COU NTY: COCHISE 

SEC: 

Photo 2 is A closer view of the dump samp ling operation, 
while photos 3, 4, and 5 are additional views of this 
sampling operation. 

TIME: MILEAGE: DATE: 08/16/79 
BY: JAB PROJECT NQ: 418 

FIELD NO: P-JAB-81-5 

OFFICE NO: 

FIELD PLOT: 
COMf"1ENTS: 

STATE: 
AREA: 
T: 

ARIZONA 
TONBSTONE 

R : 

COU NTY: COCHISE 

SEC: 

Photo 6 is the same backhoe working on the north end, or 
entrance to the Contention cut, making a backhoe sample 
trench to be used in samp ling, preparatory to the mining 
test this weekend. 

T I :1 E : 1 2 : 5 0 11 I LEA G E : D:,\TE: 08/16/79 
BY: JAB PROJECT NO: 418 

FIELD NO: P-JAB- 8 1-7j GS-4031 

OFFICE NO: 

FIELD PLOT: 
CO t·1MENTS: 

STATE: 
AREA: 
T: 

ARIZ01H 
TOMBSTONE 

R : 

COUNTY': COCll ISE 

SEC: 

East side of the Contention cut, Tombstone Mining 
District. The photos that follow will be photos of 
samp les taken at 20 foot intervals alon g the east side of 
the Contention open cut. They start with sample 4031 
which is represented by this photograph. The orange line 
marks the location of the channel chip sampl e and wooden 
pegs mark the beginning and end emphasized by vertical 
orange lines painted · on the face of the cut. This is 



· , 

sample 4031. Ba ckhoe trenchin g has covered up part of the 
sa~ ple location, but the rock here is, in part, Contention 
dike material and part shattered Bisbee Group sediments. 

TI ME: 12:52 MILEAGE: DATE: 08/16/79 
PROJECT NO: 418 BY: JAB 
FIELD NO: P-JAB-81-8; GS-4030 

OFFICE NO: 

FIELD PLOT: 
Cmm ENTS: 

STATE: ARIZONA COU~TY: COCHISE 
AREA: TO~1BSTO N E 
T: R: SEC: 

Sample 4~30 from 20 to 40 feet; shattered Bisbee Group 
sediments. 

TH1E: 12:53 ;-1ILEAGE: DATE: 08/16/79 
PROJECT NO-: 418 BY: JAB 
FIELD NO: P-JAB-81-9; GS-4029 

OFFICE NO: 

FIELD PLOT: 
Cor1 1~E NTS : 

STATE: ARIZmJA COUNTY: COCHISE 
AREA: TOI.,BSTONE 
T: R: SEC: 

Shattered Bisbee Group sediments with some porphyry 
material. Visible in this photograph is a shallow cross 
cut about 10 feet deep which probably represents a 
relatively high grade cross structure. Sample was not run 
into this crosscut, but was kept parallel to the face, 
simply started in rock essentially continuous with the 
material to the left of the cross cut. 

TI ~1E: 12:57 tHLEAGE: DATE: 08 /16/79 
PROJECT NO: 413 BY: JAB 
FIELD NO: P-JAB-81-10; GS-402 8 

OFFICE NO: 
STATE: ARIZO NA COU~TY: COCHISE 
AREA: TO :vIBSTONE 
T: R: SEC: 

FIELD PLOT: 
C() J~~1ENTS : 



.. 

Sample 402 a . Aga in shattered Bisbee Group sedim e nts. 
Note close-~,?_'4~:d loose jointinG at approximately ri ~ ht 
an gle to the trend of the vein. Also, a fault structure 
is visible about half way between the south of . 
and the end sta ke s in the ri ght hand portion of the frame. 
This fracture trends at ri ght angles to the strike of the 
Contention vein. 

TI ME: 12: 59 MILEAGE: DATE: 0 8 /1 6 /79 
BY: JA B PROJECT NO: 418 

FIELD NO: P-JAB-81-11; GS-4027 

OFFICE NO: 

FIELD PLOT: 
CO q ~1ENTS: 

STATE: 
AREA: 
T: 

ARIZO NA 
TOMBSTONE 

R : 

COUNTY: COCHISE 

SEC: 

Crosscut visible on the sides of t~e Contention open cut 
and this sample as well as strong fracturing in Bisbee 
Group sedi ments. In this area a lar ge bloc k of ground 
behind the crosscut has started to fall away fro m the open 
cut. General alteration and brecciation in this area as 
well as between the greatest width of the Contention open 
cuts su gg ests that ore values mi ght be greatest here. 

TI ME: 1:01 MILEAGE: DATE: 08/16/79 
PROJECT NO: 41 8 
FIELD NO: P-JAB-81-12; GS-4026 

OFFICE NO: 

FIELD PLOT: 
COM !'1ENTS: 

STATE: 
AREA: 
T: 

ARIZO NA 
TOMBSTONE 

R : 

BY: JA B 

COU .HY: COC HI SE 

SEC: 

Again, a fractured Bisbee group sediment. Black 
manganiferous material can be seen in the center of this 
fra me, directly above the sample site. 

. TIME: 1:02 ~ ILEAGE: 

PROJECT NO: 41 8 
FIELD NO: P-J AB- 81-13i GS-402S 

OF FIC E NO : 
ST ATE: ARI ZO rJA 

DATE: 08 /16/79 
BY: JAB 

C OU~ TY: COC HI SE 



AREA: T OM BSTO j~E 
T: R: SEC: 

FIELD PLOT: 
CO 'l ~ E N TS: 

Again, brecciated 9isbee Group sediments. 

TI M E : 1: 0 3 rH LEA G E : DATE: 08/16/79 
BY: JA B PROJECT NO : 413 

FIELD NO : P-JA9-81-14; GS-4024 

OFFICE NO : 

FIELD PLOT: 
COVaMENTS : 

STATE: 
AREA: 
T: 

ARIZONA 
TO MBSTONE 

R : 

COU NTY : 

SEC: 

Shattered Bisbee Group seditnents. 

COCHISE 

TI1-1E: 1:04 ~HLEAGE: DATE: 08/16/79 
BY: JA B PROJECT NO: 41 8 

FIELD NO : GS-4023 

OFFICE NO: 

FIELD PLOT: 
C Qt~ ~~EN TS : 

STATE: ARIZONA 
AREA: TO I-1BSTOI~E 
T: R: 

COUNTY: COCHISE 

SEC: 

Rock type changes in this sample at about 3 to 4 feet to 
the right of the samp le start ma rker and is proceeding 
from left to right, or fro m north to south. Rock to the 
right of this point is Contention dike,porphyry. 
Alteration consists of argillic to ser~citic type 
alteration of the granodiorite porphyry which is cut by 
veins of quartz an d black ma nga nese oxide material. Veins 
parallel the face strongly in this area. 

I :-1E : 1: 86 HILEAGE: i)ll.TE: 08/16/79 
BY: JAB PROJECT NO: 41 8 

FIELD NO : P-JAB-81-15; GS -4 02 2 

OFF ICE ~W: 

STATE: 
AREA: 
T: 

ARIZOHA 
TO l'1 BSTONE 

R: 

COU NTY: COC HISE 

SEC: 

-I 
I 
I 
I 



FIELD PLOT: 
CO \1!-lE NTS: 

Rock type here is shattered Contention dike porphyry. 

T Ir-1 E: 1: 07 tH LEA G E : DATE: ::> 3 /16/79 
BY: J A 8 PROJ ECT NO: 41 3 

FIELD NO: P-JAB-81-1 6 ; GS-4021 

OFFICE NO: 

FIELD PLOT: 
cm1 MENTS: 

STATE: ARIZONA 
AREA: TOMBSTONE 
T: R: 

COU ~!TY: COC !IISE 

SEC: 

Again, Contention dike porphyry. In this case, much of 
the black material which is on the face is in the f'lanne-d p)4J.H_ 
of a black man ganese oxide-quartz vein cutting porphyry. 
Approaching the narrow~t portion of the Contention cut 
and it is assumed that this material is lower grade than 
the previously sampled Bisbee Group sediments to the 
north. 

TI ME: 1:10 :"1ILEAGE: D ATE: 03/1 6 /79 
BY: J A 3 PROJECT NO: 41 8 

FIE L D NO: P - JAB - 8 1 - 1 7; G S _I! Cl2 0 

OFFICE NO: 

FIELD PLOT: 
COM MENTS: 

STATE: 
AREA: 
T: 

, 

ARIZONA 
TOMBSTONE 

R: 

COU NTY: COCHISE 

SEC: 

Rock type in 4020 is shattered Contention porphyry with 
black manganese veins cutting it parallel to the length of 
the dike. In the upper ri g ht hand portion of the frame, 
there is a red paint number marked B-1. This is the 
entrance to a crosstrench which was probably dug in the 
1930's or possibly earlier for samplin g . At the end of 
this trench is a shaft which an gles back towards the 
Contention open cut and is probably at least 200 feet 
deep. 

TI ME : 1:12 ~lILEAGE: DATE: 08 /1 6 /79 
BY: JA B PROJ ECT NO: 41 8 

FIELD NO: P-JA B- 81-18; GS-4019 



OFFICE NO : 

FIELD PLOT: 
COM~ ENTS: 

STATE: 
AREA: 
T: 

ARI ZO ;~A 

T Ot~BSTON E 
R : 

COU NTY: COCHISE 

SEC: 

This photo shows the B-1 sample trench which is at the 
south end of sample 4019. This fra me looks easterly at 
the cut. 

TI~E: 1:13 MILEAGE: DATE: 08/16/79 
BY : JAB PROJECT NO: 418 

FIELD NO : P-JAB-81-19; GS-401 8 · 

OFFICE NO : 

FIELD PLOT: 
CO ~-1'j E NT S : 

STATE: 
AREA: 
T: 

ARIZOHA 
TOMBSTONE 

R: 

COU NTY : COCHISE 

SEC: 

Again shattered Contention porphyry. In the upper right ', 
hand portion of the frame is another easterly-trending 
surface samp lin g trench. 

TIME: l:lLI 'JIILEAGE: 
PROJECT NO: 41 8 
FIELD NO : P-JAB-81-20; GS-4017 

OFFICE NO : 

FIELD PLOT: 
C01"l'''1ENTS: 

STATE: ARIZONA 
AREA: TOMBSTONE 
T: R: 

DATE: 08/16/79 
BY: JAB 

COUNTY: COCHISE 

SEC: 

Again shattered porphyry beinG less altered in this area. 
Green and red sample marks in nu mbers are sa~ples taken by 
RFH and p1'IIL;:rllly have no significance. hU'c-. 

TI~E: 1: 15 ~lILEAGE: 
PROJECT NQ : 41 8 
FIELD NO: P-JAB-81-21; GS-401 5 

OFFICE ~JO: 

S TAT E : A R I Z 0 iH 
AREA: TO:-1BSTON E 

DATE: 03 /16/79 
BY: J!\8 

COU ~ TY: COCHISE 



FIELD PLOT: 
CO 1'1 ~ EN T S : 

T: R : SEC: 

Again, this is shattered Contention porphyry. In the 
center of this fra me is gr een 9aint number 3952. This is 
from an earlier R~H s~mple and has no si gnificance here. 

TIME: 1:16 ~lILEAGE: DATE: 0 8 /1 6/79 
BY : JAB PROJECT NO : 418 

FIELD NO: P-JAB-81-22; GS-4015 

OFFICE NO : 

FIELD PLOT: 
COI'1'V1ENTS : 

STATE: 
AREA: 
T: 

ARIZONA 
TOMBSTONE 

R : 

. COU NTY : COCHISE 

SEC: 

Again, shattered Contention porphyry. Rather poor 
alteration this area. 

T 1:'1 E: 1: 17 MIL E AGE : DATE: 08/16/79 
BY: JAB PROJECT NO : 418 

FIELD NO : P-JAB-81-23; GS-4814 

OFFICE ~1O: 
STATE: 
AREA: 
T: 

ARIZONA 
TO:vtBSTONE 

R : 

COU NTY: 

SEC: 

COC HISE 

FIELD PLOT: 'Ll r\.l 
CO~1~ENTS : l:r <;. - -,0 '() 

iHote in lower right hand portion of fra !ne~. Here the 
roc k is also Contention porphyry. There is a definite 
break in alteration type about 5 feet to the right of the 
beginning of this sample nu mber, ~ although the two 
alteration types were included together. This appears to 
be in part of the Contention fault zone and see rock, 
li ght colored, on which green samp le number 2599 and 259 3 
are written , is substantially brecciated due to faultin3. 
It may be necessary to take a separate sa~ple of this 
mate rial, although it is very thin, probably a few inches 
to a few feet in thic kness. 

TH1E: 1:19 ~ILEt\GE : D AT E : 03/16 /7 9 
PROJECT NO: 418 BY : J AS 
FIEL9 NO: P-JAB-81 -24; GS-4013 

--- - -------



OFFICE NO : 

FIELD PLOT: 
COl'U"EN TS: 

STATE : ARIZOJA 
AREA : TO HBSTONE 
T: R: 

COU NTY: COCHISE 

Sr;-r . _v . 

Again we have fault breccia in Contention granodiorite 
porphyry. Sample numbers 2597 and 2596 in green paint are 
visible in this space. They have no si gnificance related 
to this samp le. 

TI ME: 1:21 MI LEAGE: DATE: 03/16/79 
BY: JAB PRO JECT NO: 41 8 

FIELD NO : P-JA B- 81-25; GS-4012 

OFF ICE NO: 

FIELD PLOT: 
CO;-1M ENT S: 

STATE: ARIZONA 
ARSA: TOM BSTONE 
T: R: 

COU NTY: COC H I SE 

SEC: 

Rock type as before, g reen s amp le nu mbers visible in this 
frame are 2595, 259~, 2593 and 25 92. Again, they have no 
si gnificance here. 

TI ME: 1:23 r"'IILEAGE: 
PROJECT NO: 41 8 
FIELD NO : 

OFFICE NO : 

IELD PLOT: 
Cc) MMEN TS: 

P-JAB-81-26; GS -4011 

STATE: 
AREA : 
T: 

ARIZO NA 
TO:vtBSTONE 

R : 

5~C'" 

DATE: 03 /1 6 /79 
BY: JA B 

COJ NTY: COC HISE 

SEC: 

This crosses the fault zoneAin the samples to the north 
and reenters what appears to be strongly altered Bisbee 
Grou p sedi me nts. 

his is the end of a series and the next sample in non-sequence and 
i mmed i a tely to t he south of sample 4011 will be samp le 
4040 . 

r-1 S : 1: 2 7 "n LEA 0 E : 
PROJECT NO : 41 8 

DATE: 08 /1 6 /7 9 
g y: JA13 

.' 



FI ELD ~!O : 

OFFIC E NO: 

FIELD PLOT: 
C O i'1~ E N T S : 

P-J AB-31-27j GS- 40 40 

STATE: 
AREA: 
T: 

ARIZO NA 
TO:-18S TON E 

R : 

COUNTY: COC fnSE 

SE C: 

This is i mm ediately to the south of s am ple 4011. This is 
again faulte d and fractured Bisbee Group sed iments, 
possibly mixed in with so~ e porphyry material. 

TI ~ E: 1:30 ~ ILEAGE: DATE: 03 /16/79 
BY: J AS PROJECT NO: 41 8 

FIELD NO: P-JAB- 81-28j GS-4 037 

OFFIC E NO : 

l:'IELD PLOT: 
COM MP H S : 

Dis k 00- 021. 
TI \1 E: 1:32 
PROJECT !'-I O: 
FIELD NO: 

OfFICE ~O: 

FI ELD PLOT: 
CO:-1 ;1PHS: 

STATE: 
ARE A: 
T: 

ARIZO NA 
TOMBSTO NE 

R: 

COU NTY: COC HISE 

SEC: 

Sh a t tered Bi sbee Gr ou p sed i :o ents. I n the upper por t ion of 
this fra me you can see a surface samplin g trench du g at 
l e ast in the 30's if not before. A 100+ foot shaft d ug 
about 15 to 20 feet behind this face in the trench. Below 
the oran ge sample line, ap proxi mately whe re the sa mple is 
taken, breccia zone of sediments cemented with blac k 
man ganese oxide and quartz ' for ms what ap pears to be a hi g h 
grade, rather t abular feature whic h will show more 
strongly in samples and photos to the south. 

MILEAG E: 
41 8 
P-J AB - 8 1-29; GS- 40 36 

STAT E: 
AR EA: 
T: 

AR I ZONA 
TO:1BSTO NE 

R: 

DATE: 08 /1 5 /79 
BY: JAB 

COUN TY: COCHISE 

SEC: 

Visible in this fra me is a short adit, approli mately 15 
feet lon g t ha t, accor d in g to Dusty Ecsap~~ his 
grandfat her drove in t he 30 's. Accor d in g to rumor he ha nd 
QOp~e-d some mat e rial t hat 'tJ e nt as hi gh as $ 1,000 per ton 
at t hat time. ( No t e t his is an unvarifie d report). Green 



Disk 00-021. 
T1'4E: 1: 36 

ROJECT NO : 
1ELD NO : 

OFFICE NO : 

FIELD PLOT: 
CO "1~ENTS : 

Disk 00-021. 
TIME: 1:37 
PROJECT NO : 
FIELD NO: 

FFICE rw: 

FIELD PLOT: 
CO :"'~1ENTS : 

Disk 00-021. 

paint sample 257 3 is over this cut. Sample 4036 was taken 
along the orange line which is generally through the 
breccia zone. 

MILEAGE : 
413 
P-JAB-81-30; ~S-4035 

STATE: ARIZONA 
AREA: TOMBSTONE 
T: R: 

DATE : 08/16/79 
BY: JAB . 

COUNTY: COCHISE 

SEC: 

Agairi brecciated sediments cut by dike material. This 
samp le contains dike ~ateria l about half way thrciugh 
sample. This may require some additional sampling. 

. ..., ILEAGE: 
418 
P-JAB-81-31j GS-4034 

STATE: 
AR~A: 

T: 

ARIZO i~A 
TQ;-.1BSTONE 

R : 

DATE: 08/16/79 
BY : JAB 

COUNTY: COCHISE 

SEC: 

Shattered Contention porphyry dike ma terial. 

T1;·1E: 1:38 · '1ILEAGE: DATE: 08/16/79 
BY : JAB PROJECT ~IO: 418 

IELD NO : P-JAB-81-32; GS -4033 

8FFICE NO : 

FIELD PLOT: 
CO''1 ~lENTS : 

STATE: 
AREA: 
T: 

ARIZONA 
TO~-1BSTONE 

R: 

COUNTY: COCHISE 

SEC: 

Shattered Contention porphyry materi al. 

isk 00-021. 
T P1 E: 1: 39 t..., I LEA G E : DATE: 03 /1 6 /7 9 



PROJECT NO: 418 BY: JAS 
FIELD NO : P-JA9- 81-3J; GS-4032 

OFFICE NO: 
ST ATE: 
AREA: 
T: 

FIELD PLOT: 
CO:vtMENTS.: 

ARIZONA 
TOt'I SSTONE 

R : 

CO!J NTY: 

SEC: 

COC HISE 

Shattered dike material. This is the last sample at the 
. southerly entrance to the Contention open cut. 

Dis~< 00-021. 
TI ME : 1:41 
PROJECT rw : 
FIELD NO: 

OFFICE ;W : 

FIELD PLOT: 
CO i,tME :ns: 

Disk 00-021. 
TI ''''!E : -1: 4 4 
PROJZCT NO: 
FIELD NO : 

OFFICE NO: 

FIELD PLOT: 
CO '1t·1ENTS: 

:vtILEAGE: 
413 
P - J A S - 8 1 - 3 it 

STATE: 
AREA: 

A RI Z Ot4 A 
TG:-18STO N E 

T: R : 

D.I\ T E : 0 8 /1 6/79 
9Y: J AD 

COUNTY: COC HISE 

SEC: 

This is looking northerly along the south entrance to the 
Contention open cut as of this date. Note sample 4032 in 
the lower ri gh t hand portion of this frame, and the oran ge 
sample line which defines the location of the 20 foot long 
each)chip c~annel samples taken by Bruce Prior (B~P) and 
John Kasprowicz (JD~). Again, the purpose of these 
samples is to ~ain a quick idea of what the average value 
along the face of the cut might be in cyanide soluable 
silver and gold. Additional more detailed samples will 
have to be taken as geologic mapping progresses. 

MILEAGE: 
418 
P-JAB-81-35 

STATE: 
AREA: 
T: 

A RI ZO ~J A 
TO:'IBSTON E 

R: 

D ATE: ' 03/1 6/79 
BY: JA3 

COU NTY: COCHISE 

SEC: 

Looking northerly from approximately the centr of the 
Contention open cut a~out 75 to 100 feet south of the 
narrow constriction point in the cut. The east side of 
the cut is to the ri6ht and the orange dayglow line 



isk 00-021. 
TP1E : 1:51 
PROJECT NO: 
FIELD NO: 

·OFFICE NO: 

FIELD PLOT: 
CO Mi'1E NTS: 

Disk 00-021 . 

defines t he loc a tion of th e 20 foot channel ch ip samples 
mentioned above. The St a te of ~ aine ~ ine Inc. 
International payloa der, which is bein g used to prepare 
for the mine test, can be seen at the nort h end of the 
open cut. 

~ ILEAGE: 
418 
P-JAB- 81-36 

STATE: 
AREA: 
T: 

ARIZO NA 
TOMBSTO NE 

R: 

DATE: 08 /16/7 9 
BY: JAB 

COU NTY: COC 'ESE 

SEC: 

Lookin g sout heastly fro m the northwest side of the kr~ 
Contention open cut. This frame shows Dusty Escap~ 
operating the Robert Cowen Cat D6B bulldozer, preparing 
the haul road and starting place for the backhoe mine test 
to ~~Urday, AU 3ust 18 , and to run through Sunday, 
Au gust 19. be;J~V'\ 

TI ~ E: 2:00 P. M. MIL EA GE: DATE: 03 /1 6 /79 
BY: JA B PROJECT ~W: 41 8 

FIELD NO: P-JA B- S2-1; GS-4041 

OFFICE NO: 

FI ELD PLOT: 
CO ;~ IV}EN TS : 

STATE: 
AREA: 
T: 

ARIZONA 
TO ~1BS TON E 

R: 

COU NTY: COCHISE 

SEC: 

~ e are starting on t he south end of the Contention open 
cut on the west side. Sample 4041 is of stron gly-altered 
Contention dike material, possibly ir.termixed with Bisbee 
Group sed i tnents. 

Dis k 00-021 . 
1 "'1 E: 2 : 0 1 :~ I LEA ~ E : 

PROJECT NO: 418 
FIEL D NO: P-JA B- 82-2; GS-4042 

OF~ICE NO: 
STATE: 
AREA: 
T: 

ARIZO NA 
TOI'1BSTO N E 

R: 

DATE: 08 /16/79 
BY: JAB 

COU ~ITY : COC HISE 

SEC: 



FIELD PLOT: 
CO MM ENTS: 

Disk 00-02 1. 
TD'IE: 2:02 
PROJECT NO : 
::-IELD NO : 

OFFICE NO : 

FIELD PLOT: 

This is of shattered Bisbee Grou p sec.i me nts. 

r1 IL EAGE : 
418 
P-JA B- 32-3; GS - 4Q44 

STATE: ARIZO NA 
AREA: TOMBSTONE 
T: R: 

DP.TE: 08 /1 6 /7 9 
BY : JA B 

CO U~ TY: COC HISE 

SEC : 

CO \11'1 EN T S : $(,.c,).; 

Disk 00-021 . 

(Pl ease note sample"4843 is missin g and Has not 
collected). Rock in this sample is in altered Bisbee 
siltstone. ~ ote veins at ri gh t an gl e s to the open cut 
which is of course at ri ~ ht angles to the Contention vein 
syste m, cuttin g the walls , particularly noticeable to the 
ri gh t of the samp le ba g at intervals of abo ut 6" to 1 
foot. 1\lso ~ .. e ran out of flourescent oran ge paint and had 
to go to red paint. 

TI~E: 2:04 MILEA GE : DATE : 08 /1 6 /7 9 
BY: JA B PROJECT NO : 418 

FIELD 10 : P-JAB- 92 -4; GS-4045 , 

OFFIC E NO: 

FIELD PLOT: 
COMMEN TS: 

STATE: 
AREA: 
T: 

ARIZO NA 
TO lvlBSTONE 

R: 

COU:'!TY: COCHISE 

S':C: 

Again, shattered Bisbee Group sediments. 

Disk 00-021. 
TI\1E: 2:05 
PROJECT NO: 
FIELD '10 : 

OFFICE NO : 

FIELD PL OT: 
G:MMENTS : 

r1 IL EAGE: 
41 8 
P-JAB-82-5; GS -4 046 

STATE: 
AREA: 
T: 

ARIZONA 
TO i'1BS TO NE 

R : 

D ATE : 08/1 5 /79 
BY: J Ag 

COUNTY: COCHISE 

SEC: 



Disk 00-021. 

Again, shattered Bisbee sedi me nts. Only aboutt half of 
this sample is exposed and the only part sampled is that 
which is actual bedrock. 

TI ~E : 2:06 MILEAGE : !) ATE : 08 /1 6 /79 
BY : JAB ROJECT NO : 418 

IELD NO : P-JAB-B2-6; GS-4047 

OFFICE NO : 

FIELD PLOT: 
CO Ml.,E NTS: 

Disk 00-021. 

STATE: 
AREA: 
T: 

ARIZONA 
TO lv1 BSTO N E 

R : SEC: 

Agairi shattered Bi sbee Gr oup sedi ments . 

COCHISE 

TI ME: 5:46 MILEAGE: DATE: 0 8 /1 6 /7 9 
BY: JAB PROJECT NO: 418 

FIELD NO : P-JAB-82-7; GS-4048 

OFFICE NO: 

~IELD PLOT: 
COr·1MEtITS : 

Disk 00-021. 
TI-1E: 5 :1~ S 
PROJECT NO : 
FIELD NO : 

OFFICE NO: 

·IELD PLOT: 
COl"1 :vlEN TS: 

Disl< 00-021. 

S TAT E : A R I Z 0 t~ 1\ 
AREA: TO MBSTONE 
T: R: 

COU ~TY: COCHISE 

SEC: 

Shattered and limonite stained Bisbee Group siltstone and 
sandstone--redbed material. 

~lIL EAGE : 
41 8 
P-JAB-82-8; GS-4049 

STATE: 
AREA: 
T: 

ARIZOHA 
TOI'·lBSTONE 

R: 

DA TE: 0 3 /1 6 /79 
BY: J AS 

COUNTY: COCHISE 

SEC: 

Again, shattered Bisbee ~roup redbeds, silt to sand-sized 
particles. This sample taken in the open cut near 
narro\oJs. 



TIME: 5:49 ~ ILEAGE : D ATE: 08/1 6 /7 9 
PROJSCT NO: 413 BY: JA B 
FIEL D 'fO : P -J 1\8 - 32 - 9 ; GS-1W50 

OFF ICE ~JO: 

FIELD PLOT: 
COW"1EN TS: 

Disk 00-021. 
TIME: 5:51 
PROJECT NO: 
FIELD '·10: 

OFFICE .W : 

FIELD PLOT: 
C Qi·l ~ E NT S : 

Dis 1< 0 0 - 0 2 1 • 
TH1E : 5: 53 
PROJECT NO: 
FIELD NO : 

OfFICE NO: 

STATE: 
A~EA: 
T: 

ARIZO NA 
TO :-1BS TO N E 

R : 

COUNTY: COCHIS:: 

SEC: 

Again, shattered Bisbee Group siltstone--sandston e--redbed 
facies. Sample ta ken just on the north side of the 
Contention narrows where it ' begins to widen to the north. 

:'lILEAGE: 
41 3 
P-JAB-82-1 0 ; GS -1I C>51 

STATE: 
AREA: 
T: 

ARIZONA 
TO'-1BS TO NE 

R : 

DATt.": 0 8 /1 6 /79 
BY: JAB 

CO U)"JTY : COCHISE 

SEC: 

WlF1 t?" 
Again, shattered Bisbee Group!sediments, veine d with 
quartz veins, carrying black~. (note fro m DE C 
operator. I don't know what is wrong with this particular 
tape, but I can't get the volu me very loud and am having a 
hard time hearing--it appears to be the tape as last one 
didn't have that type of trouble.) (This is tap e T25) 

~ ILEAG E : 
41 8 
P-JAB- 82-11; GS-4052 

STATE: 

DATE: 08/16/79 
BY: JAB 

CO UNTY : COCH1SE 
AREA: 

, T: 

ARIZO~JA 
TOMBSTO NE 

R : SEC: 

FIELD ,PLOT: 
COMME ns: 

Again, Bisbee Group sediments shattered by Contention~ 
vein. This photo shows good vein s heeting , consistin g of 
quartz with associated black man ganese oxid es wh ich 
probably carr y silver. 



Disl< 00-021. 
TI ME : 5:55 ~ ILEAGE: DATE : 08 /16/79 

BY: J AB PR OJE CT NO: JI18 
FIELD NO : P-JA B-92-12; GS-4053 

OFFICE NO: 

F IELD PLOT: 
CQi·1MEH TS: 

Disk 00-021. 

STATE: 
AREA: 
T: 

ARIZO NA 
Tor-1BSTONE 

R: 

COU NTY: 

SEC: 

Sh attered Bisbee Group sedi ments. 

COCHISE 

T I :., E : 6: 0 1 MIL E AGE: DATE: 08/15/79 
BY: JAB PROJECT NO: 418 

FIELD NO: 

OFFICE NO: 

FIELD PLOT: 
CO ',mEN TS: 

Disk 00-021. 
TI ,.,E : 6 :04 

ROJE CT NO : 
FIEL D NO: 

OFFICE NO: 

FIELD PLOT: 
COi-P·1ENTS: 

P-JAB-82-13; GS-4~54 

STATE: 
AREA: 
T: 

ARIZONA 
TOMBSTONE 

R: 

COU NTY: COCHISE 

SEC: 

Shattered Bisbee Group sedi men ts. Right below the sample 
site in this photograph is a contact with more intensely 
b~ecciated rocks below, which is not recorded in this 
samp l e , and less intensely brecciated and jarosite-colored 
rock above which was included in the samp le. It is not 
clear whet her this is a bedding plane or some k ind of a 
structural~~isconformity, but since it appears to ~ cut 
across bedd in g , it may be more of a structural 
discontinuity than beddin g plane. 

~nLEAG E : 
41 8 
P-J AB - 82-l4; GS-4 05 5 

ST ATE: ARIZONA 
AREA: TOMBSTONE 
T: R: 

DATE: 0 3 /1 6 /79 
BY : JA B 

COU NTY: COC HI SE 

SEC: 

This sample is taken mostly in the lower, mo re i ntensely 
altered facies, although all of the roc k in this space is 
Bisbee Group sedi ments. Directly above the samp le bag 
If 17"5) i s a b r e c cia d ike. Not c 1 ear w he the r t his i s a 

4bS-;-



·-• 

Disi< 00-021. 
T I :-1 E : 6: 1 1 
PROJECT NO : 
FIELD NO: 

OFF ICE t.JO: 

FIELD PLOT: 
CO ;-1:v1 E N T S : 

Disk 00-021. 

fault feature or some thin g fluidized, but it appears more 
likely that it is of fault ori g in. 

:-lIL EAGE: 
413 
P-JAB-g2-15; GS-4056 

S TAT E : A R I Z or~ A 
AREA: TO MBSTO NE 
T: R: 

DATE: 0 3 /1 6 /7 9 
BY: JAB 

COUN TY: COCHISE 

SEC: 

Brecciated Bisbee Group sediments with moderate to stron g 
limonite stain. Sample is taken about 9 /10ths . below the 
sub-horizo~tal contact above the red line and a bout 1/10th 
above that contact. 

TI ~ E: 6 :14 ~ ILEAG E : DATE: ') 3 /1 6 /79 
PROJECT NO : 413 
FIELD NQ: P-JAB-82-1S; GS-4057 

OFFICE ~W : 

~IELD PLOT: 
CO ~1MENTS : 

ST ATE: ARIZGrJA 
AREA: TO MBS TO NE 
T: R: 

3Y: JAB 

COU ~ TY: COCHISE 

SEC: 

Brecciated Bisbee Group sedi ments. 

Disk 00-021. 
TI ME: 6:16 MIL EAGE: 
PROJECT- rJO: 418 
FIELD NO: P-JAB-82-17; GS-405 8 

OFFICE NO: 

~ IELD PL OT: 
COt-1MENTS : 

STATE: ARIZONA 
AREA: TOr·1BSTONE 
T: R : 

DATE: 08/16/T9 
3Y: JA B 

COU ~ TY: COC HISE 

SEC: 

Brecciated 9isbee Group sedi~ents. 
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®ffit£ of ~taf£ c®thre ~lt5p£clnr 

705 West Wing, Capitol Building 
Phoenix, Arizona 85007 

602-255-5971 REVIEWED 

AU G 13 1979 
HEALTH AND SAFETY INSPECTION REPORT By -----

COMPANY NAME: SEA HYDROMETALLURGY 

MINE/PLANT NAME: 71 Minerals Leach Dump 

ADDRESS: P. O. Box 370 . 

Tombstone, Arizona 85609 

PHONE NUMBER: 457-3733 ID #: 

INTRODUCTION: This report is based on an inspection made pursuant to Arizona 
Revised Statutes 27-124 and 27-128. 

TYPE OF INSPECTION: 

INSPECTION #: 7 

GENERAL INFORMATION: 

EMPLOYMENT : 3 

SPOT DATE OF INSPECTION: August 1, 1979 

COMPANY OFFICIALS: 

.. 

WORK SCHEDULE: 
Richard Hewlett, General Manager 

Hours per shift: 8 
Shifts per day: 1 
Days per week: 5 

TYPE OF · OPERATION: Dump Leach 

PRINCIPAL PRODUCT: Silver 

NEAREST TOWN: Tombstone 

COUNTY: Cochise 

INSPECTION PARTY: Richard .Hewlett, General Manager 
Vernon Dale, Deputy Mine Inspector 

RECEIVED AUG 
, 0 1979 

cc: SEA HYDROMETALLURGY 6/79 
\James A. Briscoe - 4500 East Speedway, Suite 14, Tucson, AZ. 85712 

6991 



SEA HYDROMETALLURGY 
71 Mi nerals Leach Dump 
8/1/79 

WITHDRAWALS: PRIOR I NSPECTION OF MAY 30, 1979 

Violations #1, #3, #4, #5,#6 and #7 from this inspection have been 
withdr awn. 

NOTE: Violations were withdrawn because the metallurgical plans have 
changed and Mr. Hewlett has advised that no sulphuric acid will 
be used -for probably six months. 

COMMENT: At present a s ampling program of the contention mineral struc':"-_-~- _ ­

ture is being carried out. If sample results are favorable, 
ore will be mined from an open pit and transport ed to a cyanide 
leach pad adjacent to the 71 Mineral_~.:Leach Dump. 

It was r ecommended to Mr. Hewlett that he obtain all underground 
mine maps in the proposed pit area and draft an overlay of each 
mine level workings so that men and equipment do not drop i nto 
one of the old underground workings. 

/s/ Vernon Dale 
Deputy Mine Inspector 

- I 

I 
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ro: 

J. A. Briscoe, S0uthweste r n Explor a tion Associates 

4ednesday , Au;,;ust 15 , l J79 

SU'1 JECT: Project 4 13 - Tom~stone Project , Da il y Repor t 

o 
Thursday , AU6Llst ~ l J7 9 

To mbs tone e mplo yees, \1 s s r s . Al ~ · .I3 terson and Dusty 

spent the day in Tombstone hTorkin,3 on :)usty 
\n \c 

Es cap~l's k it chen 

table since we do not have office facilities in To mbstone at t he 

p r esent +- • "l :ne . They coll abo r a ted i n devising a workin~ plan 3!lcl 

lis tin g eq uip lilen t r equ ire d to institut e tilat I-wrking p l an which 

was ina c cor dan c e \1 i t h i 11 S t r u c t ion s dis c u sse d d uri n g 0 U r T u e s J u Y , 

r\ugust 7 [ 1J ~e tin g . 

:-18 s r s . Tho i1'; a St. . ',,,' 3 1 d ri p , Jr ., ( T E"J ) and J 3 i i1 e sA. B r i s c 0 e 

(J AB ) spent the d~y i n t he S . E . A., Inc. of fic e prepa rin g li s ts of 

equ i puen t n e eded , GcttinG catil l ogs and other price lis ts to g c;ther 

as we ll as text boo~s , r efe rence books , and the bas i c wo r king mat -

'3 r i 8 1. T [' .. ! \-I a s a b 1 p. tole a v e fo r T 0 ~'i b s ton e a p pro x 1. n ,q tel y 3 : 00 i n 

the a fter noon '.-.'hil e J,'\ ] l e ft a t apprOX i ?:l a tely 6 : 30 in t he e v en -

i n g . The 1Ii 0 s t s i ; n i f i can t eve n t d uri n g t"l c cJ S Y \<1 a s t 11 e t e l e p ~1 0 n p. 



CJll fro .i ;-: r . Vc r 11 D11 L 1 Co v . _ t h'2 

1 . 

'no rnin g , visited the 
! ~ I - • 

Esc 2 P G-G-l 0 per a t 1 0 n ::3 t the ::; t CJ t 2 0 f 'J a in c 

" n) i :!c ZlnJ h3d been infol- ':1 2d t~lc.::t ~ . ~. :12\-v'1,Xt t had been t e r '1Iin3t-

en . :!e i :1I: !1'2d i a tel y visited t!le Content i on ope:! cut \"Iith t he 

intention of t8 11:in ~ h'it h !TIE' c;;l d foun d no one t he r e as · off ic e 

work was bein~ pc rfor ~ ed ~ ha t day . :!e then called :'1'= .1pproxi :n a-

t01y 3 : 00 in the af terll)O n 
Ie. 

r efe r enc€' ..l?~ 
11 

" 
77/ )(' . / - lie \-/3 S -------

con c e rn e d. be c a u s e 0 f t he da n [; e r fro I! I pot e n t i a 1 c a v e - ins 0 f 1 ar c e 

s t 0 ~ e s ' .. oJ !1 i C !1 un d e r 1 i e t 11 e Co 11 t C n t ion tJ. r ea . :1 e had vis i ted t tl e 
A' cl?' 

Con tell t ion are a l h '2 p re v i 0 U S wee 1< and 1 e ft are p o r t VJ i t 1:1 it_~·Jr . " . 

Ile"lli:·tt s tati ng t hat before any ~~o rk SilOUlc1 progress in t he opei1 

cut , t hat \" e s 110 U 1 rj 0 b t a i nu n d erg r 0 un d min e 1.1 a p san d sur v e yin 

t he ir loc a tion on t he surface so t hat \112 nid not i ncd v e rt ei1 tly 

break into the l a r ;;e u nde r g r ound stopes and have both me n and 
<.'. 

e qui p :il en t dis :3 p p e 0 r i nth e s e 1 :) r ::'; e \./0 r k in G S • ~h ile Di c~ Yewlttt 

d i d v e r ball y tell 11 e t :1 a t he h 3 d a vis i t fro i'n Ve r non :,) a le, he c i d 

not fOrl -J ard a copy of Da le I s r epo rt nor conv ey to Inc the int 2n-

sit y 0 f Da 1 12 I S con c ern f 0 1- t h ~ s a f e t y YJ ? Z a r d c a use oj b Y t ~1 e 

stopes . 

I con cur \,1 i t h V e r n 0 n D a l e I s con c ern and \.J i 11 p lac e no!.. 0 1- e 

equip '!lent in t:1 e Cont en tion ojJen cut until the exact pos ition of 

t '1 cst 0 pes can be a s c :' r t a i n ed • 

,,\ t t h 2 0 f..i c n cu t , () . C . 3nd ~lar lllCl n Scru g;::; ins 

C J 11 tin 1.1 e d b r u s 11 i n G ~1 e S-l. II i tea n d c 2 C t U s fro rn t 11 e e d r, e S 0 f the 0 pen 
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r 0 U n d in :~ t 11 e c 'J t . 
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MEMO 

TO: FAMCO 

Mssrs. Tom Schloss and Dwight Lee 

FROM: J. A. ' Briscoe, Southwestern Exploration Associates 

DATE: Wednesday, August 15, 1979 

SUBJECT: Project 418 - Tombstone Project, Daily Report 

Friday, August 10, 1979 

JAB, TEW, AW and DE met with Mr. Dave Rabb from the Arizona 

Bureau of Geology and t-1i neral Technology at the heap site at 

about 3:10 A.M. At about the same time the gun people arrived at 

the 71 Minerals Building which they were vacating completely as 

of that date. We spent a few minutes talking with them and then 

TEW, A;'[ and DE started cleaning out the 71 ~-1 inerals Building, 

while Dave Rabb and JAB made a tour of the property. JAB first 

took Rabb up to the top of the heap and rev ie\.,red the si tuation 

there including discussing details of the problems encountered 

with R.~H. Metallurgy--the acid pretreatment, whether there were 

still values to be recovered from the heap, and sampling techni-

ques and metallurgical techniques which would be applicable. 

JAB and Rabb then traveled to the Contention open cut where 



, 
~ , " I 

about an hour to an hour and a half was spent in walking through 

the cut and associated sampling trenches, examining the rock 

characteristics and geology as they might pertain to mining and 

metallurgical problems. Rabb and JAB then returned to the 71 

Minerals Building where it was found that the gun people wanted 

to tear down a lean-to structure that they had constructed on the 

east side of the building because we didn't want to pay $400 they 

requested for its use. This resulted in a trip to the Tombstone 

Courthouse to talk with Tom Pitcher, who is the TDC Company's 

representative in Tombstone. We pre va i 1 e d u po nCo 1 . Pit c her to , 

talk with the gun folks, result being that the building was not 

taken down and we will have its use after some repairs have been 

made to it. 

After leav in g Pitcher's offi ce, JA B, TS'd , DE, A'~J , and Dave 

Rabb traveled to the State of Maine Mine area run by Charles and 

We were given a thorough tour through all 
",,,,-

aspects of the Escap~ operation and received detailed descrip-

tions of their operating and metallurgical procedures. The State 

of Maine Mine exploits veins which cut Uncle Sam porphyry which 
L 

is a Yaramide ignimbrite or welded ash flow tuff. Composition-

ally, it is very similar to the Schefflin granodiorite which is 

the igneous rock in the Contention dike area. Thus, the geology 

and metallurgy at the State of Maine has si gnificant similarities 

to t ha t anticipated in the Contention open cut. 

1.<... /.1-
The Sscap~ operation is very professionally done, even 

I 

1 
I 

I 
1 

I 

I 
I 
I 

.I 
I 
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though neither Charlie nor Louie Escapool has a formal education. 

They have spent over a year, probably more like two years, test-

ing and perfecting their heap leaching techniques, met~llurgical 

techniques and cyanide plant construction. Both plants, which in 

both cases use swimming pool filters rather than the traditional 

filter presses standard in past years for the Merrill - Crowe 

process. The plants come in two sizes: a small pickup 

portable-size plant which will process 65 tons of solution per 

shift and costs $3 ,750. The larger plant which can also be truck 

mounted, though requiring a larger truck, will process 65 gallons 

per minute, or approximately 300 tons of solution per shift and 

costs $16,500. The small plant is very applicable for test work, 

or possibly leaching very high grade, carefully controlled leach 

pads, while the large plant is a produ ction unit. Additional 

units of the large size can be added so that almost any rate of 

production can be obtained on a production heap . This unitized 

plant concept has the advanta ge of extreme reliability. That is, 

if one component in the plant breaks down, only one circui t is 

shut down for repairs while the re~aining plant capacity is still 

on stream. The converse is true in a large capacity plant with 

only one circuit, since if one component breaks down, the entire 

plant is out of commission until that component is repaired. 
,,) "-

Using multiple Escap~l units to obtain a large volume of solu-

tion throughput ne gates the possibility of a major plant shut-

down, and also makes it unnecessary to keep a lar ge stock of 

emergency spare parts or to go to heroic measures to get spare 

parts if a plant breakdown sho~ld occur. It is almost an ideal 



, .. . 

way of increasing plant capacity incrementally and at a low capi-

tal expenditure. Considering the ease of operation and research 

that has gone into these plants, they are quite inexpensive • . 

Charlie and Louie 
).(..i~ 

Escapo-e-l- are going out of their way to 

make all of their facilities available to us at a very low cost, 

and are willing to make all of their information available at no 

cost. We could not ask for better treatment nor hope to be able 

to work with more pleasant, honest individuals than these t\..JO 

gentlemen. 

JAB i nv i ted Char 1 ie and Lou ie Es capool for I unc h wi th the 

group and after lunch, lasting from approximately 1:00 until 2:00 

P. M., JAB and Dave Rapp and Al 'W aterson discussed metallurgical 

factors on the heap, and in the Contention open cut in relation 
I'lLe :> 

to Escape-o-i.'s operation, and their willingness to allow us to use 

their facilities. It was concluded that there still may be 

potential in the heap, both for some initial releaching, though 

more probably in screening and crushing the unleached coarse 

material within the heap. At this point, the question of how to 

mine the Contention open cut Hithout risk of dropping into an 

open stope was unresolved. 

James A. Briscoe 



TO: FAHCO 

Mssrs. Tom Schloss and Dwight Lee 

FROM: J. A. Briscoe, Southwestern Exploration Associates 

DATE: Wednesday, August 15, 1979 

SUBJECT: Project 418 - Tombstone Project, Daily "Report 

Saturday, August 11, 1979 

Starting at approximately 7: 00 A.M., JAB and TEW started 

geologic mapping procedures in the Contention open cut. 

At 1 0 : 00 A. M . T EW and JAB rn etA Wan d DE at DE's kit c hen 

table to work out detailed price lists of equipment needed. 

After reviewing what was necessary, JAB left the three o~hers at 

VI )<"-
work--to visit Ernie Escap~. 

A visit with Ernie Escapool revealed that he is extremely 

unhappy because of a complex series of horse trading by RFH. 
jI\~.L-

Ernie Escap~ (DE's father) found that all of his various tools 

and equ i pment had been used by RFB on a no pay basi s at RFH' s 

convenience while Ernie was away in Mexico. The situation does 

" not sit well Hit hEr n i e and his 0 pin ion i s t hat \-J ear e eve n a s 

far as accounts between us go, includ ing our work on his crusher. 



, , 
: _"' to 
I 

'1-
His 

} 
crusher, "turns out, he will have to use in his new mining 

operation which he started the preceeding week in partnership 

with his father. Thus, the crusher will only be available to us 

at their mine site, not at our convenience. 

~e concluded our negotiation by my warranting that all 

'" I.e-future business with Escapool Geodisic (ph) would be conducted in 

a business-like fashion with written agreements and specific 

rental prices for all equipment--no co mplex horse trading, 

etcetera involved. At conclusion of this discussion of a rather 

complex si tuation, Ernie indicated a willingness to do whatever 

he could to give us a hand. 

JAB then returned to the DE kitchen table conference to view 

progress and report that we no longer have the use of Ernie 

~k ~ 
Escap&e-l's crusher. After revie win g pro gress at t he kitchen 

conference, JAB drove to the State of ~ aine ~1i ne and found that 

operations had ceased there until ;10nday mornin g . JAB then went 
/,< , ~ ") 

to Charlie Escapo.e-±'s home. 

2: 42. 

",l.L 
A conference with Charlie Escap~ ensued between 12:43 and 

VILe!-­
The conference was very amiable with Charlie Escap~ in-

dicating a great willingness to help us in any way that he could. 

Ye ma de various su gg estions which were enthusiastically received 

by JA B. These include the followin g : 

1. The State of II: a i ne ~ i ne Hi 11 run all of our cyan i de as say 



· . 

(sha ker tests) on orientation samples until we get our lab 

set up, on a toll basis. This will include crushin g , 

pulverizing, spliting and cyanide shaker tests with AA 

analysis for gold and silver. 

2. They will a nalyze all of our barrel test cyanide solutions 

on the AA, again giving us analytical results for gold and 

silver. 

3. They are gettin g a crushin g unit set up for their own crush-

ing, and they will run crushing tests for us when this is 

set up in approximately three weeks. 

4 . The y will not b e u sin g the i r I n t ern a t ion all H a r v est 0 r 
t~d·, ~ ... t''''V\~'''''\ 
fragm~D backhoe on the weekends and would be willing to 

have us rent it fro m the m. 

them to do t he work. 

OfficiallYvwe will contract for 
~~s~. ~ ~8-\ yo ! <?..v ~<.. &1I1~~lzj­
Y.~l ·Jt, 1:.~ ' J 

5 • The y will be hap p y to b u i 1 d usa s tan dar d S tat e 0 f t~ a in e 

large cyanide plant usin g all the components of ours that we 

have on han d . This s hould reduce our cost for the plant 

construction by $1,000 to $ 1,50 0 . 

6 . They will allow us to use t heir Inte rnational Harvester 

front end loader whe n they ar e not usin g it. Our char ge on 

t his loader will be $25 p e r hour vs. t heir char ge to anyone 

else usin g it of $35 per hour. 



& 

" 

/14. \<1'- '> 
While at Charlie Escap~'s house, JA B met Ga briel Helvay, a 

Ge rman geolo g is t to who m Char I ie has lea sed two cIa i ms in the 

To mbstone District and sold a s mall cyanide plant to. Mr. 

Helvay's lon g · range plans are to take this plant to Aj ijic, 

Jalisco, Mexico where he has silver properties. Hov/ever,. he 

wishes to operate in the Tombstone District to gain experience 

wi th the plant \</ here he can consul t \..ri th the 
VI}"'-

tA.J e-S 
Esca pQ..OJ.s. The 

claims · that the Escape-e±' s .leased to him are surrounded by TDC 

ground, and · he would like to work out some type of a deal where 

he could place a leach pad on TDC claims. It may be feasible and 

advanta geous to have hi m do so and JAB will check further into 

the situation. It may be possible to trade him out of the use of 

his s mall plant until he is ready to start operations on his pad. 

The remainder of the day was occupied with additional work 

wit h TEW, DE, and AW wor k in g out details of the c om in g mine test 

""te. 
using the Escap~ International backhoe. 

Ja mes A. Briscoe 

JA B/db 

P-41 8 

00 - 02 1 

1 

1 
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M E~O 

TO: FAMeo 

Mssrs. Tom Schloss and Dwight Lee 

FROM: J. A. Briscoe, Southwestern Exploration Associates 

DATE: Wednesday, August 15, 1979 

SUBJECT: Project 418 - Tombstone Project, Daily Report 

Sunday, August 12, 1979 

Heavy rains precluded the work at Tombstone. AW and DE were 

8iven Sunday, Monday and Tuesday off in anticipation of working 

the followin g Saturday and Sunday on the mining and leach test. 

Al Waterson, who just arrived last week, needed the time to get 

moved into his new home in Tombstone. JAB returned to Tucson on 

Sunday. 

James A. Briscoe 

JAB/db 

P-41 8 

00-021 



TO: FAMCO 

Mssrs. Tom Schloss and Dwight Lee 

FROM: J. A. Briscoe, Southwestern Exploration Associates 

DATE: Wednesday, August 15, 1979 

SUBJECT: Project 418 - Tombston~ Project, Daily Report 

Monday, August 13, 1979 

Al \oJaterson and Dusty Escape-g..l off. 

JAB made telephone report to Dwight Lee of FA~CO at approxi-

~n ate 1 y 8 : 4 5 A r i z 0 nat i me. Continued report from 9:30 to 10:41 

Tucson time. Spoke with Dave Rabb of the Arizona Bureau of Mines 

regarding operations in Tombstone, at 11:15 to 11:24 reference 

TC-77 87. Spoke again with Dwight lee at 1:45 reference TC-77 88. 

Again spoke with Dave Rabb 1:46 to 2:05 reference TC-7789. Con-

ference call with Dwight Lee, the FA~CO office New York, Dr. John 

Dean in his New York Home, Dave Rabb of the Arizona Bureau of 

~ ines at his office at the Bureau, and JAB at his S.E.A. Tucson 

office. Discussed previous week's work at Tombstone, the propos-

ed minin g and metallurgical test and procedures for additional 

test work. Everybody was in agreeance that if test \-Jork were 

carefully done, the minin g test proposed hy JAB using the backhoe 



to avoid problems with 

following weekend. 

open stopes 1;-0- PI9ceed 
J;"'l1WA 

the 

TEW spent all day ~onday working on running down prices for 

various equipment for a laboratory, making cost projections, 

laying out budgetary items, etc. 

James A. Briscoe 

JAB/db 

P- 418 

00-021 



TO: FAMCO 

Mssrs. Tom $chloss and Dwight Lee 

FROM: J. A. Briscoe, Southwestern Exploration Associates 

DATE: Wednesday , August 15, 1979 

SUBJECT: Project 418 - Tombstone Project, Daily Report 

Tuesday, August 14, 1979 

k) CL-

Al ~.Ja te r son and Du s ty Es c ape-e-l- 0 ff . 

JAB telephone report and conference with Dwight Lee 

reference TC-7793, #819325 re gardin g mining test. Various tries 

to get in contact \.,rith 

until contacted Charlie 

h}e.S 
the Es cape-GJ-s 

f.II.)<Z.. 
Escap~ at 

which were unsuccessful 

4:04 to 4:26 reference 

TC-7794. Found out the following: 

1. That his delivery date on a lar ge plant--45 days because of 

parts availability. Cost is $ 16,500 which includes all 

required tankage. 

2. Small plant delivery is 30 days. Cost is ~ 3,750. 

3. Charge on shaker test samples - $6 per sa~p le including all 

" 



crushing, grinding, splitting, cyanide dissolution and AA 

analysis for gold and silver from resultin g cyanide solu-

tions. 

For AA determinations on our solutions from barrel testing, 

charge will be $1.75. Char les or Louie 
IA-\e­

Escap.OM will 

prepare procedure sheet on shaker test for John Dean. 

4. 'tJe wi 11 be able to use the I n tern at i ona 1 fron t end loader 

for $25 per hour Hhereas they are renting it to everyone 

else for $35 per hour. 

5 • The y \" i 11 c 11 a r g e u s $ 20 per h 6 u r for the b a c k hoe, inc 1 u din g 
IA ),~ 

fuel and Charlie Escapehl offered to run the backhoe. 

Two additional phone calls fro m Dwight Lee reference 

TC-7799 and TC-7BOO regarding future in lo~ g range of the Tomb-

stone project. JAB suggested that best future potential was for 

discovering high grade 1/t~&.e_Y"qrur",r..;· ore ~ch as had been mined 
~}'l \ IA". 

in the past, but that substantialvPre ~d be discovered in the 
CJ f2V\ f' ,-.} 

Contention area. 

James A. Briscoe 



TO: FM1 CO 

Mssrs. Tom Sc h loss and Dwig ht Lee 

FRO~ : J. A. Briscoe, Sout hwestern Exploration Associates 

DATE: ~ Wednesday, Au gust 15, 1979 

SUB JECT: , Project 418 - Tombstone Project, Daily Report 

W~dn esday, August 15, 1979 

At To mbstone AN and DE start wor k - gather to gether equip-

ment needed for preliminary wor k in preparation for v/eekend min-

in g test. This includes Robert Cowen (ph) D6B Catapillar bull-

dozer, roa d g r a der to be use d i n preparin g the roa d s for the 

L.<..l ~ 
trucks, EscapOO-l Geodisic (ph) bac khoe to be u)5ed in sa:nplin g 
+J-,,,,- o-I' I'I"",,,,? I?-"...., +~"'- /J, E. S ,-d4- t.< f-),~- c:.r>'1hh~ ~t-t1. 

that must be moved and also in backhoe trenching in t he 

open cut area, an d State of ~ aine Mine, Inc. International front 

end loa der to be used to repair the test leach pad and to off 

load previously tested roc k to make room for this weekends mining 

tes t mater i a!. 

Tucson: TEW s pends the e ntire day runnin g down equipment, 

wor k in g on price lists, etc. i n preparation for this wee kend's 

test. J AB telephone conversation with Dwi gh t Lee reference 

TC-7 302, 6 :37 throu gh 6 :5 4 , review work at To mbstone wit ll DHi ght 



Lee and pass on the Mountain Bell phone nu mber Doug las so that he 

can pursue arrangements for telephones on the To mbstone project. 

Bet wee nap pro x i mat ely 7 : 0 0 and 8: 0 0 A. ~1. pre par a t ion for de par­

ture to Tombstone is undertaken. At approximately 8:00 A.M., JAB 

departed for . Tombstone in one Blazer while B ~1P and JDK also 

departed in a second Blazer. Arrival in To mbstone at 9:36 . 

Rev i ewe d 0 pen cut pro c e d u r e wit h A ~1 • The n s pen t the tim e 

from approximately 10:14 through 12:12 instructing BMP and JDK in 

sampJe collection procedure. The sample procedure used initially 

is as follows: 

The objectives of this first sampling campaign is to get a 

general idea of the tenor of rock exposed on the east side 

of the Contention open cut. Therefore, a 300 foot cloth 

surveying tape was layed along the east side of the Conten­

tion open cut and assay sa'TIples were taken by the channel 

chip method over 20 foot intervals, irrespective of rock or 

structural changes. The ~ethod used was to take a geology 

pick and chip fragments in a continuous chip sample into the 

clo th sa'TIple bag which holds approximately 9 to 10 pounds of 

material. The sample sack was filled completely full and 

tied securely . Then a plastic rep sample sack with the same 

nu mber was filled with an adequate nu mber . of representative 

chip samples for later geologic reference. The location of 

the c 11 ips 8 :n pIe was mar ked wit h 0 r a r. g e flu 0 res c e n t s p ray 

paint and the ends w~re marked with wooden pegs with metal 



. ... , .. 

embossable ta g s wi t h the s amp le nu mb er on t he m. The 

Contention open cut was foun d to be 590 feet lon g so t ha t 

appro x i ma tel y th irty 20 foot chan ne 1 ch ip samples wi 11 be 

required from each side of the cut. It is realized that 

t h is samp les parallel the structure exposed in the cut, but 

later surface backhoe cuts will be made at ri ght angles to 

t h e Contention vein structures for samples at ri ght angles 

to the cut. Sa mples taken alon g the cut will give us some 

indication of the tenor of the vein system alon g its length. 

A check was delivered to State of Maine Mine, Inc. in the 

amount of $500 for analytical work. 

Th e remainder of the afternoon unti 1 4: 00 was spent in 

gettin g some payc hec k proble~ s strai ghtened out and one telephone 

call referenc e 7 805 was made to Dwi ~h t Le e in New York confir min z 

order of $6 , 200 in expense money and lac k of success in ne gotiat-

in g for a red uced rate fro lll t he telep hone comp any. 

i c-- J r ~"--= ~ 
Ja~es A. Briscoe 



MDW 

TO: FA MCO ' 

Mssrs. Tom Schloss and Dwight Lee 

FROM: J. A. Briscoe, Southwestern Exploration Associates 

DATE: lA ednesday, August 15, 1979 

SUBJECT: Project 418 - Tombstone Project, Daily Report 

Thursday, August 16, 1979 

Tucson 

TEW continues with paper work and purchase of necessary 

equipment for Tombstone barrel test lab setup, and required first 

aid material to meet EMSHA requirements. This required entire 

day, running around picking up various supplies, 

'-

Tombstone 

People on the job in Tombstone included JAB, Bruce M. Prior, 

and John Kasprowicz, geologists fro :n S.E.A., Inc., Al ~,aterson, 

£- 7 <!.- I'- pi1.. l sz.. . 
and Dusty E5eap~, project employees. 

B ~ P and JD K continued sampling the periphery of the Conten-



tion open· cut on 20 foot intervals, using standard sample sacks 

containing approximately 8 to 10 pounds of rock. 
dr~ft 

Again, these 

are g.::..i..d samples parallelin g the elongation of the Contention 

d ike and fault sy stem. At about 2: 30 this afternoon, approxi-

mately 30 of these samples were delivered to the State of Maine 

Mine for crushing, pulverizing, and shaker cyanide tests analy-

sese Unfortunately, a power switch over to three phase power i~ 

underway at the State of Maine operation and they will be without 

electricity until about Friday noon. Thus, little progress can 

be made on the samples. The most important samples, approximate-

ly five in number from the northeast side of the Contention cut 

will be pulverized by hand and the analyses returned to us about 

noon tomorrow. However, most of the samples wi 11 not be ready 

until Monday. 

The main task for the day, aside from sampling, was getting 

the leach pad prepared for the mine test and preparing the north-

east end of the Contention open cut for the backhoe mining test. 

~Jl... 
Dusty EscapGG1 spent the day in the following manner: 

Used the State of Ma ine Mine International front end loader 

to off load the last leach test from the test leach pad and 

set it to one side. He also repaired the backhoe cuts in 

the lench pad t hat were placed to test for leakage in the 

pad. The pad was then-.r_e..p_air.-ed. Dusty spent the remainder 

of the day preparing the haul road fro m the northeast end of 

1 
i 
1 
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the Contention down to the test leach pad. This will re-

quire a graded road in order for the trucKs to operate effi-

ciently and for this to be a valid mine test. The bulldozer 

Cat. D6B was used to dig down to bedrock through soil cover 

in the northeast edge of the 00ntention open cut for a truck 

turnaround, and also for rock sa~pling to deter~ine how wide 

the miner ali zat ion is a long the Content ion open cut. The 

bulldozer could approach no closer than about 20 feet from 

the edge of the cut because of the danger of cave in and the 
( 7 'Pe--.a1ry 

loss of the bulldozere and its dr1.. ver. The afternoon was 

spent in this endeavor, and apparently mineralized Bisbee 

Group sediments were exposed for some distance back to the 

east from the ed ge of the Contention cut. 

Al v.Jaterson perfonoed the folloHing: 

1. Put a bacl<hoe sample trench throu3h the dump on the north­
~-f-
~t side of the Contention cut. This dump will have to be 

moved to allow mining along the cut, and we believe that it 

may be of 

the dump, 

ore grade material. ; Thus, the backhoe cut through 
i:;;;#;:Jt!$'" .t 

in order that di"4-±-l}test samples could be taken to 
r..ar-re-

determine the leachable gold and silver content of the cut. 

2. Backhoe cut from the north end of the Content ion open cut 

along the trend of the Contention vein to approximately 60 

feet north of the cut. This area may contain ~ineralization 

that could be mined in the mine test. B~P and JOK will take 



-.. '"' 

channel chip samples of this backhoe cut on Friday. If 

these are positive, barrel test samples will then be taken. 

3. After lunch, Al .Waterson, using the S.E.A., Inc. transit, 

4. 

surveyed in the perimeter of the Contention open cut, as 

well as the Ie ~ of the Contention open cut. This will 

allow us to calculate exact volumes removed and determine 

where the original edge of the cut was after it has been 

mined. This was necessary for assaying and mine control 

Hork. 

The late afternoon Al Waterson operated the 
1'-&­

Escap.o.e-t 

Geodesic backhoe to remove overburden from the northeast 

edge of the Contention -open cut. It \oJas too close to the 

edge for the bulldozer to get, in preparation for the open 

pit mining operation. 

JAB performed the following work during the day: 

1. Supervision of sample collecting, and lining out work for 

the various members of the crew. Spent an hour discussing 
t? 0 bsO""'A 

v ar ious equ i pment wi th LD1/) of Modern Equ i pment Inc. LEM 

described the various mining equipment available on the 

lease purchase plan from '-1 odern Equip:nent and the mining 

rates of the various sized backhoes that are available were 

discussed, as well as other approaches that mi ght be used in 

mining the Contention open cut area. LEM suggested the use 



of a l a rge front end loader as a load- ha ul -dump uni t to 

transport m~terial from the Contention open cut area to the 

leach pad. In this manner, only one piece of equipment will 

be necessary for both minin g and hauling until distance 

necessitated ore trucks. 

2. JAB photographed and dictated notes on " each sa mple site and 

then transported the samples to the State of ~ aine Mine lab. 

A tour was taken with Charlie Escap~ to examine the re-
b~~ 

suI ts of the backhoe work over the last day or so a-s- the 

type of rock and type of operation is applicable to our mine 

test at the Contention open ~ut. 

3. Geolo gic examination of the bulldozer cuts on the northeast 

end of the Contention open cut, as well as further sample 

description and photo graphy and supervision of the sampling 

operation occupied the remainder of the afternoon. 

4. JAB retur ned to Tu cson, leav in g Tombs tone at about 7: 30; 

arrivin g Tucson at about 9:00 P. M. 

At this point preparation for barrel t.esting, and the pro-

g ress of sam pling is approxi mately a day behind schedule. 

Because of the i mportance of leach testing before any mining 

co mm ences, it was t he concensus opinion that the mine test should 

be post poned until the followi~ g wee kend. This weekend will be 



· .... . :. t" 

occupied in cuttin g some a dditional sample trenc hes using the 

lar ge bac khoe and finalizing and puttin g ,into operation barrel 

tests. 

Crew including JAB, AW, DE, and TEW, will work Saturday and 
~ 

Sunday in order to accomplish necessary tfl'ampling and barrel test 

prep. AW and DE, will take Monday and Tuesday off and be ready 

to continue· work on Wednesday through Sunday in order to accom-

plish the mine test and test leach operation. 

+~~" 
James A. Briscoe 

J AB/db 

P-41 8 

0 0-021 
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RECEIVED AUG 1 5 1~ · 

COMPANY NAME: 

MINE/PLANT NAME: 

ADDRESS: 

®£fire of ~tate 2ffi{hte ~nsp£dnr 
705 West Wing, Capitol Building 

Phoenix, Arizona 85007 

602-255-5971 

REPORT OF VISIT 

SEA HYDROMETP~LURGY 

71 Minerals Leach Dump & Contention Dump 

4500 East Speedway, Suite 14 

Tucson, Arizona 85112 

PHONE NUMBER: 195-6095 ID #: 

REVIEWED 

TYPE OF OPERATION: Pad Leach NEAREST TOWN: Tombstone 

COUNTY: Cochise NEAREST MILEPOST: 315.6 

VISITED BY: Vernon Dale DATE OF VISIT: August 9, 1979 

Deputy Mine Inspector 

COMMENTS: Richard Hewlett, Gen. Mgr.,-has resigned from the comp~y. South­

western Exploration Associates in Tucson are presently doing feasibility 

studies on the operation. I called James Briscoe, President of S.E.A., to 

advise that if an open pit operation is planned, undergroundcmaps of the 

old Contention operation must be obtaimed and overlays made for each level. 

Danger areas to the open pit operation can then be spotted and staked out 

on the surface. I requested the Phoenix office to mail Mr. Briscoe a copy 

of the last inspection report. There was no one on the property at the time 

of this visit. 

cc: James Briscoe / ' 
6/79 
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Southwestern Exploration Associates 
4500 E. SPEEDWAY, SUITE 14 
TUCSON, ARIZONA 85712 

(602) 795-6097 

/ fY?)1!.5>?1 1 # t.,,( k.o I?; /,\-:/;4 4' rc ~ /' 
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prYieL f. p r'n17 ~l'/'Js 

F!RST CLASS I,V,I L It m'·O FFICE I' 

HOW TO USE THIS 

~R j._ 
~ LETTER TO SAVE TIME. 

Type or write your rep ly in the spoce below. Then moil 

the white copy to us ond keep the pin k copy for your files . 

You ' ll sove time end effort, end we'll hove your onswer 
much fester! The nk you. 

DATE 

SIGNED 

. , -



~tatt of lIaint lIining <!rumpan!} 
'P. O . BOX 4 83 

CHARLES ESCAPULE 

TOM BSTONE, ARIZONA 8 5 638 PHONE 457-3601 
LOU •• E8CAPULE 

August 21, 1979 

Southwestern Exploration Associates 
4500 E. Speedway, Suite 14 
Tucson, Arizona 85712 

Dear Sirs: 

The following is an explanation of the method used on the 

Shaker Tests. 

~tire sample crushed to ~" and quartered down to 

approximately 100 grams. This 100 grams pulverized 

to 20 mesh fine. 

42 grams pulp 
42 mi11iters .05~ cyanide solution 
.05% caustic soda 

Put on shaker for 30 minutes - filtered - assayed on 

Atomic Absorption Spectrometer. 

The remaining crushed sample and pulp were returned to 

Southwestern Exploration Associates. 

Sincerely, 

~?J-~ 



Southwestern Exploration Associates 
4500 E. SPEEDWAY, SUITE 14 
TUCSON, ARIZONA 85712 
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JOHN G. DEAN 

3-4a­
RECEIVED AUG 3 I 1979 

401 -- 934-0060 Elmdale Road, Box 102, Route 2, North Scituate, Rhode Island 02857 

Memo to: J. A. Briscoe, SEA; cc: DL-THS , FAMCO. 

From J. G. Dean 

Subject: Data on Tranquility, Empire and Toughnut 

Dear Jim: 

Aug. 27, 1979 

REVIEWED 

AU1J&79 
By 

Dumps. 

I have studied with interest the extensive compilation of ·data 
on the Minerals 71 Heap material which accompanied your memo of 
8/22 and, in accord with your request, will give pertinent 
comments. 

These data are potentially valuable as a guide to our project 
and it would seem worth developing some detail as to how they 
were taken. In the meantime, I will assume that they represent 
fire assays on samples split and ground in accord with the 
Richards table. It would, of course,be very helpful to be able 
to relate them to cyanide leach tests with a recovery factor for 
heap leaching . 

In order to help get a rough indication of the values in the 
coarse and fine fractions, the following averages were calculated: 

Tranquility 

Empire 

Toughnut 

Silver, Toz/T 
+1~" -~" 
1.21 2.13 

1.37 1.27 

1.01 2.17 

These data suggest that the fine frac·tions from the Tranquility 
and Toughnut are about twice as rich in silver as the really 
coarse fractions, while the values are about the same throughout 
the screen fractions for the Empire. Heap leaching was the right 
approach for these lean materials and probably was profitable. 

The coarse fractions from a few areas are high in values, e.g. 
Tranquility 40-11, Ag 6.030z/T in the +l ~" fraction, and the 
Empire 41-3A, 4.70 Ag in the +3/4" portion. For the most part, 
however, they are around 1 oz/T. Crushing would liberate a 
portion of this, but does not appear of much economic potential 
at such a low level. 

The success of the present effort would seem to depend on finding 
some good ore, perfecting a technique of mining mainly ore of 
economic interest, and of course guiding the operation through 
realistic and effective test techniques. Particle size m~st be 
considered in both sampling and leaching tests for cumulative 
progress, even if we have to use test heap~conclusive results. 

JGDean:bm ~ 



RECEIVED AUG 3 0 19 

u.s. DEPARTMENT OF LABOR 
MINE SAFETY AND HEALTH AD MINISTRATION 

~ugust 27, 1979 

2721 North Central Avenue, Suite 900 

Phoenix, Arizona 85004 

Richard Hewlett, General Manager 
Southwestern Exploration Association 
Suite 14 
4500 East Speedway 
Tucson, Arizona 85712 

Dear Mr. Hewlett: 

A Federal inspection was conducted of the Tombstone Heap 
Leach Facilities (I.D. No. 02-01521) Tombstone, Cochise 
C:ounty, Arizona, on the date of June 7, 1979. The 
inspection was made pursuant to Public Law 91-173 
(83 STAT. 742) as amended by Public Law 95-164 (91 
STAT. 1290). 

The type and number of actions taken during the inspection were: 
~RIGINAL ACTION TYPE AND NUMBER OF: 
THIS I NSPECTION Citat ions Orders 

Issuances 0 0 
Te r minations 0 0 
Modi f i cations 0 0 
Replaced by Orde r 0 

, 
0 

Va cated 0 0 

IACTIONS ON 
WREVIOUS VI OLATIONS 

Modi f ications 0 0 
Ext e nsions 0 0 .. 
Termina tions 0 0 
Replaced by Order 0 0 
Vacat.ed 0 0 

f - t-} I~ ----

Records o f t he Mi ne Safety and Heal th Adminis tration i nd i cated that t he 
i nci de nce rate o f your operat i on as compare d ~o the national average i s: 

rr-r:.I::.~.:::~.:::U:i.:. d=-S e . .::.t~=-~Le_Ra_-_t_e_: _~ ___ F_a_t __ al =E-Non __ f __ .a __ t __ a l 

~'h is Operation -t-

KJJ2 . ~bert ' E. !~ 
Subdis trict fv~~r 



·/ 3-L\~ 
JOHN G. DEAN 

401 -- 934 - 0060 Elmdale Road, 80)( 102, Route 2, North Scitual:e, Rhode Island 02857 

. Aug. 28, 1979 

REVIEWED 

Memo to: J. A. Briscoe, SEA ; cc: DL-THS, FAMCO. 
Sc ? J ~9 
8Y~ 

From J. G. Dean 

SUbject: Refractory High-manganese Ore, Tombstone area. 

Dear Jim: 

In Dick's massive report of 2/20/79, p. 70, he indicates that 
about 20% of the Minerals 71 heap is made up of high-manganese 
ore averaging 0.155 oZ/T gold and 1.44 oZ/T silver, suggesting 
gross values of $60/T at todays prices. 

If we can accept these figures, which presumably were obtained 
by fire assay, this Mn-fraction would seem to contain substantial 
values still in place because of the refractory nature of the 
material to direct cyanide leaching. 

Questions arise as to whether this material can be readily se­
gregated from the main heap, whether additional sources of this 
same kind of material are readily available, and of course 
whether there is a possibility of economic treatment. 

The USBM has done some research on this type of material, notably 
with sulfurous and sulfuric acids, and has reported encouraging 
results. This suggests still another question as to whether this 
fraction can be isolated from the limestone abounding ' in the area 
so that there is a possibility of getting the acid requirements 
down to a manageable level. 

There is also some possibly of developing a process which can 
work in the presence of limestone by shifting to reducing agents 
which can work in the alkaline range. Considerable pertinent 
information on this approach has been developed in work on 
manganese nodules and wad which may contain nonferrous values 
of interest. 

I shall look forward to a discussion of this subject with you 
and in the meantime any background information you can develop 
will be of interest. 

Best regards, 

JGDean:bm 
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RECEJV£OS~~ I • ~ Sept. 11, 1979 

Hemo to: J. A. Briscoe, SEA ; cc: T . H. Sc h loss, FAl,';:CO. 
REVIEWED 

From J. G. Dean 

~~~}!fr Subject: Tombstone S ilver and Gold Project - P lans. 

Dear Jim: 

FolloHing u p on our phone conversation yesterday, there seems 
to be g ene r a l a greement that there is vast potential for silver, 
g old, and possibly other metal production in the Tombstone' area. 
The big challeng e is how to put together a program with the 
right elements to assure success t hrough cumulative progress. 

The progra~ I k eep visualizing has a big component of very astute 
and highly professional g eology capable of building on past 
foundations and innovatively extending far beyond them, coupled 

,with a similiar high quality and professionally innovative 
metallurg ical extraction component, both c emented together 
with effective management/sharp enough to draw on ~.,hatever 
additional s pecialized help is needed to assure success. 

The progrru~ I am visualizing needs an assured budget projected 
for, say, at least one year. This budget s h ould include a small 
laboratory equipped to process, leach, and assay samples \vith 
a qualified full-time technician ,"v ith access to an AA unit. 
This operation mi ght involve a capital outlay of, say, $25,000 
and an operating budg et of $2,OOO/mo. 

In addition to the laboratory we will probably need pilot scale 
test facilities both for heap leaching and milling. These have 
potential for paying part of the expenses through production, 
particularly as it becom~feasible to expand the scale. 

If realisitc numbers are put together for an approach of this 
type, it is obvious that a substantial amount of capital will 
be required to sustain the project until it can pay its way. 

Y,our suggestion of developing a system of deferred compensation 
for personnel seems like one good way of reducing start-up costs. 
Another way is to substitute an earned equity interest for a 
portion of payment to personnel. These special arrangements may 
have to be developed on a case-by-case or at least class basis. 
~n my experience, they should be both as definite and as as s ured 
as p ossible. 

S imiliarly lease payments might preferably be on at least a 
partly deferred basis, so as to be less burdensome during the 
lean start-up period. All of which suggests, perhaps, that we 
s h ould sta rt ove r a g a in and try to project a more i deal plan 
adequately f inanced a n d s taf f ed. 

Re gards, 

J GD :bm Jrt-
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ConsuJt<!'nts in: 

• b~se & precious metals. uranium 

• coal. geothermal. environment 

mote sensing. color aerial photography 

.lterpretation-image processing 

Worldwide Mobilization 

Southwestern 
Exploration Associates, Inc. 

September 21, 1979 

Tombstone Development Corporation 
Messrs. Bill Hight and Frank Gallup 
P.O. Box 1445 
Grand Island, Nebraska 68801 

4500 E. Speedway, Suite 14 
Tucson , Arizona 85712 

(602) 795-6097 

James A. Briscoe, President 
Registered Professional 

Geologist 

Re: Project 418, Tombstone Project, Filing of Annual 
Assessment Work for 1979, and Required Filing of 
Location Papers and Assessment · Work with The Bureau of 
Land Management Prior to October 21, 1979 Deadline. 
Prepared for Program Manager, J. A. Briscoe by Project 
Manager T. E. Waldrip Jr., Southwestern Exploration 
Associates, Inc. 

Dear Messrs. H1e~~~nd Gallup, 

We agai n appr eci ate your concern and wa rni ng on meet i ng Or gan i c 
Act filing deadlines on the unpatented TDC 1 through 18 claims 
located in Tombstone Mining Di strict, Cochise County, Ari zona, 
currently under lease by ourselves and FAMCO. 

We fully intend to file the Assessment Records and Location 
Notices with the Arizona area office of the Bureau of Land 
Management in Phoenix on or before September 28, 1979, 
approximately three weeks before the required Organic Act 
deadline of October 21, 1979. In addition, Assessment Work 
records wi 11 be fi led at the same time wi th the Cochi se County 
Recorder's Office, completing necessary documentation of work 
under Organic Act Regulations and U.S. Mining Law statutes. 

Currently, work is proceeding to acquire necessary documentation 
of location papers from the Cochise County Recorder's Office, and 
Assessment Papers (Proof of Labor records) are being prepared by 
my staff. In addi tion, due to a change in the Arizona Mining 
Statutes (September 1978), we are preparing to file an additional 
map wi th the Cochise County Recorder's Office prior to December 
31, 1979, as required by the new and revised Arizona statutes. 



Messrs. Bill Hight and Frank Gallup 
September 21, 1979 
Page 2 

Work is progressing in a timely fashion and will be filed with 
appropriate agencies wi th time to spare. Upon receipt of all 
recorded documents by our office, a package of Assessment 
records, maps, and B.L.M. Mining Claim file numbers will be 
compiled and sent to your address for your records. 

Again, we appreciate your help and comments on the matter. 

Respectfully submitted, 

1tmttd f- I{)d 4l 
Thomas E. Waldrip, Jr. 
Tombstone Project Manager and 
Manager 0f S.E.A., Inc. Land Division 

TEW/db 
P-418 
03-020 



Consultants in: 

• base & precious metals. uranium 

• coal. geothennal • environment 

ote sensing. color aerial photography 

• nterpretation-image processing 

Worldwide Mobilization 

Southwestern 
Exploration Associates, Inc. 

Christine Rhodes 
Cochise County Recorder 
Office of the Recorder 
Bisbee, Arizona 85603 

September 27, 1979 

4500 E. Speedway, Suite 14 
Tucson, Arizona 85712 

(602) 795-6097 

James A. Briscoe, President 
Registered Professional 

Geologist 

Re: Filing of Annual Proof of Labor Document For The T.D.C. 
Claim Group 

Dear Ms. Rhodes, 

Enclosed, please find the Proof of Labor document for the T.D.C. 
claim group located in the Tombstone Mining District, Cochise 
County, Arizona. 

We are requesting that this affidavit be recorded in your county, 
so that we will be in compliance with Section 27-208 of the legal 
statutes for the state of Arizona, and certain regulations as 
outlined in Title 43, United States Codes, Section 3833.2-2 (a), 
concerning filing of annual assessment work within the county of 
claim group recordation. 

A check for $3.00 is also enclosed to cover the cost of the re­
cording fee. 

CDG/slr 
P-418 
encs. Proof of Labor Document 

S.E.A. Check # 4714 
Purchase Order # 5599 



Consultan ts in: 

• base &-pf~us metals. uranium 

• coal • geothermal. environment 

• remote sensing. color aerial photography 

erpretation-image processing 

Worldwide Mobilization 

Southwestern 
Exploration Associates, Inc. 

September 28, 1979 

U.S. Department of the Interior 
Bureau of Land Management 
2400 Valley Bank Center 
201 N. Central Avenue 
Phoenix, Arizona 85073 

Attention: Records Section- Robert Peterson 

4500 E. Speedway , Suite 14 
Tucson , Arizona 85712 

(602) 795-6097 

James A. Briscoe, President 
Registered Professional 

Geologist 

Re: Recording of Certificates of Location and Annual Proof 
of Labor for T.D.C. Unpatented Lode Mining Claim Group. 

Dear Mr. Peterson, 

Enclosed . please find copies of the recorded Certificates of 
Location for the T.D.C. unpatented lode mining claim group. 
These claims are located in the Tombstone Mining District, 
Cochise County, Arizona. 

The claim group is accompanied by a location map depicting 
the claim locations with reference to appropriate surveyed 
features, and set forth the boundaries and positions of the 
individual claims. Quarter section(s), descriptions with 
township(s), ranges(s), meridian and state are provided with 
each claim location certificate, along with the current name 
and address of the owner. 

A copy of the Annual Proof of Labor - for the above referenced 
claims is enclosed. For information related to local county 
filing and legal descriptions for originally recorded location 
notices, please see Attachment 1 of Annual Assessment Work 
instrument. 

We are requesting the recording of these documents with your 
state (regional) office, so that we will be in compliance 
with Title 43 C.F.R., Subparts 3833 . 1-2 (a) & (c), 3833.2-1 
(a) and 3833.2-2, concerning the recording of the Certificate 
of Location and record of annual assessment work for mining 
claims located on public lands before October 21, 1976. 



A check for $90.00 is also enclosed to cover the cost of the 
recording fees. 

Thank you for your assistance. 

RespectJ~lY submitted, 
-'--0 ' ,/ ) ,r 

\.. ;,. // J ---J// - - t...-'-../"''- / ... I (~ t- - -~"1 
Clark D. I Green ( 
Geologist/Landman 

CDG/slr 
P-4l8 
encs. 18 Certificates of Location 

Proof of Labor Document 
S.E.A. Check # 
Purchase Order # 

Page 2 
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401 -- 934 - 0060 Elmdale Road, Box 102, Route 2, North Scituate, Rhode Island 02857 

Mr. J. A. Briscoe 

Oct. 1, 1979 

REVIEWED 

OCT 0 1919 
Southwestern Exploration Assoc's. ry~~~~ 
4500 E. Speedway, Suite 14 
Tucson, Arizona 85712 

Dear Jim: 

Enclosed is an article on the Micropanner which we discussed. 
It is quite a remarkable tool, but as you will note, the samples 
take a bit of preparation. It works most accurately with uniform 
sized particles, so you really need a lab with grinding and 
sizing equipment. 

The one we have was Lmported from Chs. W. Cook & Sons, Ltd., 
University Works, 97, Birmingham, England about 10 years ago 
at a cost of about $800. ~portation took a bit of doing, but 
it was worth it for special projects. 

The chunky vein sample you gave me from the Contention cut may 
be an ideal material for micropanning. 1 haven't been able to 
work on it yet, but an examination of the loose material that 
fell out in transit revealed the presenQeof well-defined galena. 
Identification of mineral components of this type would certainly 
be of interest to the project. 

l oam sorry the project seems to be evolving through such a painful 
stage, but the heap leaching seems to be working, and a little 
cash flow may work miracles. 

The Checks for m¥ July and August statements was appreciated 
more than 1 can possibly say. 1 have tried very hard to help 
get the project successfully underway, but all efforts to be 
generous seem to have a way of backfiring, and 1 haven't yet 
been able to find a good plan. 

JGD:bn 

w~est regards, 

1Io~ G. Dean 
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SYNOPSIS· 

6'22.767.53 
622.7.001.4 

The micropanncr, a smaU-scale versiou of the Haultain superpanncr, is designed 
fur the gra vity conc.:ntr:nioo and sep1ration of very small quanti ties of minerals 
or other materials, and j,; i.ll tendcd primarily for use 00 the stage of a stereoscopic 
mlCfo:;cope. T he panner, its method of operation, aod some applications are 
described and discussed; the alternative use of both beavy and light liquids is 
indicated. 

THE D'ETERMINATIVE MINERALOGIST, mineragrapher and sedimentary 
petrologist are among many who frequently have need to separate small 
multi-componcnt .mineral fractions into their individual constituents or, 
alternatively, to concentrate from such a fraction one specific mineraL 

( .:i Many classic techniques are available for these purposes among which 
may be cited magnetic 'and electrostatic separation, the use of heavy 
liquids, dielectric separation and, when a pure sample is called for, the 
tedious and time-consuming technique of hand-picking under a binocular 
microscope. Additional to these well-known methods, there exists the 
Haultain superpanner-a tool widely used within the field of mineral 
dressing but which does not appear to have become so well-established 
outsidt: this field, possibly because it has not been adapted for use with 
the very small quantities of materials so often met with in the mineralogical 
laboratory. , \ ' .. 

Haultain l has described his superpanner as being a mechanized and 
sensitive development of a combination of the vanning shovel, 'sichertrog' 
("saving trough', for catching minerals) and shaking trough. It is essentially 
a batch concentrator for the recovery of small percentages of heavy 
minerals, and water is normally u~ed as the liquid medium. Under certain 
conditions it can sep::u-ate minerals or other materials having a specific 
gravity differential of only 0 ·5. For maximum efficiency, sized or sorted 
fractions within the range of 65 to 325 mesh Tyler are preferable, though 
it bas been found at Lake Shore2 that, using samples containing minerals 
having large gravity differentials, quantitative results are obtainable down 
tD 14,u., with qualitatiye results for smaller sizes. A minimum weight of 
about 1 g is usually required. Taggart and others 3- S have given descrip­
tions o( the Haultain superpanner together with a brief mention of its 

*Paper received on 25th April, 1958, by the Institution of Mining and Metallurgy 
znd published on 2nd October, 1958; to be discussed at a Genelal Meeting of the 
Institution to be beld on 16th October, 1958. : 

tMineralogist, Mineral Dressing Group, United Kingdom Atonlic Energy 
J.\uthority, Atomic Energy Research Establishment, Harwell. 

tete. See list of references at the end of the paper. 
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a rpJi(.({ i(l" .; de \... ~kcI' and ne)\ ...... l.-scribe modiJ~iollS to the Supcr­
J'3nl1Cr Ull .i in a Yunher p .1 f' ~f7 de l:ycker cc aT. ouJifle its uses ill tlle 
fiel d of i:'" ' J~'; Ed\\'::u-ds B has also con llibuted a sllt)rt note on. the 
apr:ll'atus :; ; 1 its U$CS. 

The micl':.:p:lnnef, unlike the super}''' nner, is d esigned primarily for 
use with vcr) small quantities of materials. It incorporates the same basic 
p rinciples of operation as the snperpanner and, ahhoughjts construction 
differs, it PoF:;csses similar variables and Controls. Due to its comparatively 
small size, ~!titably chosen heavy liquids (and liquids with densities less 
than unity) [nay be used on it in economic amowlts so that materials 

. having gra\'~:ry differentials of less t1lan O· 5, and ranging into very fine 
sizcs, may oTeen be successfully separated. As it is mainly intended for 
use with nu;;igram quantitics of,fine 'materials, it is normally operated 
mounted on VI C stage of a stereoscopic binocular microscope to facilitate 
control of the concentration or separation being attempted. 

DESCRlPTION OF THE MICROPANNER 

The micr:~ner (Figs. I, 2, 3, Plates I and II) consists essentially of 
a shallow rectangular V-section metal deck covered with linoleum and 
carried on a reciprocating shaft which is supported in three bearings 
secured to a frame. This frame is hinged to a base plate and has a pair of 
cams which azables the slope of the frame, and thus of the deck, to be 
varied. 

The reciprocating shaft is actuated by an IS-tooth ratchet-wheel which 
is driven, througb a pair of gears, by a fractional h.p. electric motor.* 

. The shaft is spring-loaded and also carries a threaded stop-nut and 
lock-nut which enables the amplitude of the shaft movement to be varied 
from zero to '3'-! in., the maximum depth of the ratchet-wheel teeth. 
A second D'lillkd nut on the shaft allows the compression on the return 
spring to be nried. A rocking motion, transverse to the axis of the shaft, 
is applied tG the deck through a linkage mechanism and an adjustable 
eccentric momnted on the ratchet-wheel spindle. 
. Two types ()f deck may be used, a weired deck (Fig. 2, Plate II) on 
which the dqpth of the pool at the rear end may be varied, and an open­
ended deck (Fig. 3, Plate II). The weired deck is fitted with a smaIl 
Terry clip to oold a bent capillary tube COIinected, through a bottle trap, 
to a suction JX1int. . 

. Ancillary tet the micropanner is the eJectric motor which is adjustably 
mounted on a bracket anc~ stand (Fig. I, Plate I); a short length of rubber 
tubing forms :m adequate and flcxible coupling between the motor drive 
shaft and the main shaft to the gear train. The motor speed is controlled 
by a Variac, aKi water or other liquids are siphoned as required to the 
micropanner deck, through a glass stop-cock and capillary tube, from a 
container fittocl to the stand carrying the motor. 

The follo\\o~ variables can be imposed on ~e micropanner deck: 
(i) Lengtlla of stroke; by adjustment of the stop-nut and thus the 

*KlaxOD, Type EK3UBI-W.3, 100/110 V, A.C.ID.C., cont., 100 r.p.m., geared. 
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degree of eng:lgement of the shaft \vith Ule ratchet-wheel tee th. 
(ii) Frequency of sLroke; by variation of the motor speed. 

(iii) Rate of return and force of impact; by alteration of the return 
spring ~olllpression. 

(iv) Amplitude of transverse motion; by adjustment of the eccentric. 
(v) Speed of transverse motion; by variation of the motor speed. 

(vi) Longitudinal slope; by rotation of the frame cams. 
(vii) Amount of wash liquid. 

(viii) Depth of pool on weired deck; by height adjustment of the glass 
capillary tube. 

SOME BASIC PRINCIPLES UNDERLYING OPERATION OF TIlE 
MICROPANNER 

To the several variables ascribed to the micropanner must be added 
those due to the materials to be separated or concentrated, as these also 
introduce factors which affect their behaviour on the deck; the most 
important are thos.e of specific gravity, shape and size. The majority of 
all these variables cannot readily be quantified so that it is not-possible to 
detail a standard set of operating instructions applicable to all hetero­
geneous mixtures of materials, and each separation must be treated as an 
individual problem; successful operation is thus a matter of experience 
based on a knowledge of certain underlying fundamental principles. 

In both the superpanner and micropanner the basic principle affecting 
separation is that known as film-sizing, wherein a liquid film, normally 
water in laminar flow across a surface, in this case the panner deck, has 
zero velocity at its contact with this surface and a maximwn velocity just 
below the liquid-air-interface. In such a film particles of differing specific . 
gravities in an open bed tend to sort and stratify themselves in order of 
their densities. Hence the heaviest particles are in contact with the deck 
surface and in the region of 'zero velocity while the lighter particles lie 
in the regions of increasing velocity. Thus the flow of the liquid film down 
the sloped deck of the panner tends to separate the light and heavy 
particles, the light ones travelling faster down the deck. If, in addition 
to the action of the liquid film flow, the deck is in reciprocating motion 
the momentwn developed in the heavy particles in contact with the deck 

. jetks them preferentially towards the head as the motion of the deck is 
sharply arrested at the completion of each cycle. The two factors thus 
combine to give maximwn separation of the heavy and light particles. 
Therefore in a sample: comprising several different minerals, the minerals 
eventually tend to separate along the length of the deCK into adjacent 
fractions, the order of specific gravity increasing towards the head of the 
deck. 

The rnicropanner is designed to make use of these two factors, and its 
operating variables are such that the two factors may be adjusted relative 
to each other by variation of the liquid flow rate, deck slope, amplitude 
and speed of longitudinal stroke, rate of return and force of impact. 
The two factors can, however, only operate successfully to produce 
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separation i:-thO eral P:JrticlcO a loose or ~p-..jbcd on the ~a~cr 
deck. As pu ticlcs settling in a liqlll d medium havc a natural tendency to 
form a closed or packed bed it is essential to prevent this occurring dll ri:lg 
operation c.f the panner. Tile transverse motion imposed on the ' deck by 
the eccentric and linkage is designed to aid in maintail1ing this required 
condition, lhe degree of which may be controUed to a certain extent by 
adjustment of the eccentric. 

As already stated, in addition to specific gravity, the size and shape of 
the mineral particles themselves also introduce factors which affect their 
behaviour on the deck, though, as de Rycker3 has pointed out, a natural 
unsized feed is often perfectly adequate, particularly When the gravity 
differentials are large. For difficult separations, for example where the 

. gravity differentials are small, a screen-sized feed markedly increases the 
pcrformanc:~ of the panner; ultimate efficiency is generally obtained using 
a hydro-sizaf or hydraulically classified material. 

Heavy liquids may also be used in difficult cases to increase the 
probability of separation. A gravity differential of O· 5, as between a given 
pair of minerals, is often accepted as the lower limit for satisfactory 
separation in water, but, by increasing the density of the operating liquid, 
the Taggart ·concentration criterion'3 existing for such a pair of minerals 
may, at times, be increased sufficiently above the stipulated lower limit of 
1·25 to -enable a separation to be achieved which may otherwise be 
impossible using water. Similarly, liquids with densities less than unity 
may be used with advantage with very fine materials, as the apparent 
densities of the particles are increased and they thus tend to settle more 
readily into rontact with the deck. 

OPERATING TECHNIQUES 

As the micropanner is virtually a small-scale version of the Haultain 
superpanner the method of operation used is very similar to that used on 
the superpanner, and for those familiar with the superpanner and its use 
the micropanner presents no difficulties, though it may be stressed ' that, 
as with the superpanner, Successful operation is a matter of experience. 

The method of operation normally used on the superpanner is applicable 
. only to the nired type of deck which enables quantities of up to about 
4 g to be handled. The material to be separated is placed in a pool of 
water formed at the foot of the deck using the ma:timum slope; side-shake 
and end-bump are applied to allow the material to stratify. Water flow is 
then commenced and the deck slope and other variables are adjusted as 
necessary to draw the heavy minerals up towards the head of the deck­
Adjustment of the hdght of the capillary tube enables the level of the 
pool to be varied as required during operation; the tube may continuously 
remove the light tailings fraction which is retained in the bottle trap. 

The open-ended deck is suitable for use with very small quantities of 
materials of the order of 50 mg; it is operated rather differently from the 
normal procedure in that the material is initially placed in a small pool of 
liquid, usually ",ater with a lin1e wetting agent, formed at the head of the 
deck- The cams controlling slope are designed to give a reverse slope to 
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the · deck' ;;-enable this pool to be formed in the first inst~nce. Having , ~!G\';d L'1c ~2tcria1 to stratify in the pooi, by appiying side-shake and end-bump, the deck slope is reversed to a suitable gradient, water is fed to the deck and the apparatus is operated to wash the light fraction of the material down the deck and to retain the heavy fraction at tlle head. If necessary the concentrate may be cleaned by washing or by carefully brush.ing it a short distance down the deck and tl1en working it back towards the head. In a normal separation., and due to the small amounts of material on the deck, concentration is generally complete before me tailings fraction overflows ilie end of the deck, but in any case it is convenient to allow it to wash off into a suitably placed Petri dish (Fig. 1). With eiilier deck, the normal speed of operation is in the range of 350 to 550 strokes/min-considerably h.igher than that used wiili ilie super­panner-while for most separations, the water flow-rate is in terms of . drops/min rather ilian as a continuous flow. When using heavy liquids as an aid to separation ilie optimum density of ilie liquid required for ilie separation being attempted must be empirically determined in each instance, owing to tlle fact tllat such a density must be related to ilie gravity differential existing between the minerals to be separated and also to tlle order of their specific gravities. Although application oftlle 'concentration criterion' formuJa gives a guide to tlle liquid density required, something below the theoretical optiP.lum must normally be used, the 'heavies' oilierwise tending to become too buoyant and ceasing to be controllable on tlle deck. Present experience .has shown iliat an operating liquid of sp. gr. 1·6 to 1:8 has proved satisfactory in separating minerals wiili differentials of ilie order of 0·5 and wiili sp. gr. in ilie range 2 ·7 to 5·3. With liquids having densities less than unity, such as acetone or benzene, care should be exercised in choosing a suitable liquid as it has been found iliat, with some minerals, flocculation of ilie very fine particles may occur, tllus 'vitiating any p'ossibility of successful separation; however, tlle use of a suitable wet,ting agent might overcome this difficulty. ' \ '. I In either case, when using organic liquids, the lino-covered decks cannot be employed,. as ilie adhesive securing tlle lino tends to be dissolved; an aluminium deck makes an effective substitute. ' I Experience has shown iliat although there are many variables iliat, may be altered during operation of ilie equipment, in most separations under­taken it is normally only ilie slope of ilie deck, speed of. impact and ilie wash water iliat need to be adjusted. It is also tllought that, for most separations, a coarse feed requires a relatively long slow longitudinal stroke, the converse applying for fine materials. To obtain experience ofilie use ofilie micropanner in the first instanc~ it is suggested that a - 65 + 150 mesh Tyler synthetic mixture of quartz, sphalerite (or pyrite) and galena, containing a few per cent oftlle sulph.ides, is a very suitable feed for experiment. Wiili this feed, using quantities appropriate to the type of deck fitted, a clean galena tip followed by sphalerite (or pyrite) and a clean quartz tailing should be obtainable easily and rapidly (Fig. 4, Plate III). A few tests should be sufficient to provide . experience of the general order or flow-rate, length of stroke, rate of .- -" 
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~nd-bump and the impact force required; ma..'\imurn side-shake is normally u:;::d. 
To col1~ ami remove from the deck the small 3mounts of concentrates us ually ' lTI3Jc it is convenient to use a sh01t capillary tube, fitted with a rubber teat or connected to a suction point. . '\ . 

SOME fXAMPLES OF TIlE USE OF THE MICROPANNER The illustrarions reproduced in Figs. 4 to 8 (plates III and IV) demon­strate some of the applications of the micropanner and its flexibility in dealing with a variety of problems of separation and concentration. Their significance is described and discussed below. 
Fig. 4.-The photograph illustrates a simple type of separation \~sing the weired deck and water. 4 g of a synthetic mixture of quartz, pyrite (5 per cent) and galena (3 per cent) in ilie size range 72 to 150 mesh Tyler, have been used to give a clean galena tip followed by pyrite and a clean quartz tailing. This type of separation is readily achieved owing to the relatively large gravity differentials existing between each pair of minerals. Concentration was obtained in about four minutes and gave an almost 1 ()() per cent recovery of the two heavy minerals. Fig 5.-The monazite concentrate was recovered from a - 36 + 100 mesh 'sinks' fraction of a heavy-liquid separation (bromoform; p = 2 ·9). The wei red deck and water were used; concentration was obtained in 10 minutes. The fraction, which comprised major ilmenite (sp.gr. 4 ·68-4·79), 'with minor zircon (> 4·5-4·86), rutile (4,25), garnet (4·02-4·12), spinel (3·58-3·68) and hornblende (3 ·05-3·47), was initially panned as received but failed to give a clean monazite concentrate. It was ilierefore hydrosized using a small hydraulic classifier, ilie flow­rate being adjusted to give an overflow fraction comprising about half (by weight) of the original fraction. This fraction (1·5 g approx.) was 'repanned to give ilie monazite tip illustrated. Much of ilie hornblende, spinel, garnet and rutile 'was removed as a tailings fraction. This type of separation illustrates the use of the micropanner as an additional means of furilier separating small amounts of 'black sands' concentrates beyond the range of the normal heavy liquids and the need, in certain instances, of using hyd~ulically classified material. 

Fig. 6.-The photograph shows a - 325 mesh zircon tip derived from a 56-mg - 42 mesh fraction of a GJcn Urquhart gneiss. The fraction, initially obtained as a superpanner concentrate, contains a little coarse to fine kyanite (sp.gr. 3·7), coarse to fine rutile (sp.gr. 4 -25) and fine zircon (sp.gr. 4· 7); a lino-ccvered open-ended deck and water were used to obtain a zircon tip wh.ich was developed in rather less ilian five minutes. It is tllls tip which is iIIustrated. As tlle tip was contaminated wiili very fine rutile it lr.IS transferred to tlle open-ended aluminium deck and repanned to gi .... e a clean zircon tip using a bromoform/acetone mixture of density 1·7; only a few ml of ilie heavy liquid were used. In th.is instance, as the zircon was eventuaIIy required for age-determination stud.ies, the use of Clerici solution was considered undesirable owing to the possibility of lead contamination by the solution. 
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FiC. 7.-The ~ccullJary urani·uID mineral tip (probably saleeite;' 
sp.gr. 3 ·27) was concentrated from a small quantity of a - 100 mesh 
+ 43/' feed comprising essentially a. brown m.ica and iron-stained silicates 
(sp.gr. 2·7). The feed was a low-grade concentrate representing the bes t 
separation that could be obtained using the Haultain superpanner. 
Further up-grading on the micropanner was not possible using water, 
hut was achieved using a heavy liquid (bro(Tloformjbenzene of density 1· 8) 
and the aluminium deck; about 10 ml of the heavy liquid was required. 
For purposes of photography, the tip was rendered fluorescent using an 
ultra-violet source (2537 A). 

. Fig. 8.-The black ilmenite concentrate was recovered from a 72-mg 
synthetic mixture of - 10 + 4 fL quartz and a few per cent of - 7 fL . 
ilmenite. Acetone and the open-ended aluminium deck were used to 
obtain concentration; the alternative use of water failed to produce a 
satisfactory tip. Each mineral was initially prepared by separate elutriation 
under the same conditions to give, when mi:"{cd, the equivalent of a 
hydrosized product. Similar tips were. obtained using quartz/monazite 
and quartz/riebeckite mixtures. . \ . . . 

Ackllowledgemencs.- The author wishes to thank Mr. C. G. Whettam 
. of Engineering Services (A.E.R.E. Hanvell) to whose craftsmanship and 
design modifications much is due. 'I' 
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Consul tan ts in: 

• base & precious metals. uranium 

• coal. geothermal. environment 

.1: mote sensing. color aerial photography 

erpretation-image processing 

Worldwide Mobilization 

Southwestern 
Exploration Associates, Inc. 

Christine Rhodes 
Cochise County Recorder 
Office of the Recorder 
Bisbee, Arizona 85603 

October 3, 1979 

RE: FILING OF LOCATION MAP FOR T.D.C. CLAIM GROUP 

Dear Mrs. Rhodes, 

4500 E. Speedway, Suite 14 
Tucson, Arizona 85712 

(602) 795-6097 

James A. Briscoe, President 
Regist ered Professional 

Geologist 

Enclosed please find the claim group location map for the 
T.D.C. unpatented lode mining claim group, located in the 
Tombstone Mining District, Cochise County, Arizona. 

We are requesting that this instrument be recorded in your 
county, so that we will be in compliance with Section 27-210 
of the Legal Statues for the State of Arizona, concerning 
the filing of a location map for unpatented lode mining 
claims, located prior to September 3, 1978. For information 
related to local county filing, Bureau of Land Management 
serial numbers and legal descriptions for originally record­
ed Location Notices, please see Attachment 1 of map. 

A check for $9.00 is also enclosed to cover the recording 
fee. 

RespectfUlly submitted, 
000 _0) /:/ ) , 

'/ , () /1 
( ""7'~ Pt.... . (;/~~~_ 
Clark D. Green )I 
Geologist/Landman 

CDG/slr 
P-L418 
encs. Location Map 

S.E.A. Check #1131 
Purchase Order #5586 
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U. S. Department of Labor Mine Safety and Health Acjministration 
4015 Wilson Boulevard 
Arlington, Virginia 22203 

~ ' ~'. t 7 "1,,79 

• 
MEMORANDUM FOR: ALL METAL AND NONMETAL W[~ OPERATORS 

FROM: THOMAS J. SHEPIctLn \ 
Administrator fo~ JJ~!r;lt!H:7-.,f--,~ ~~~ 

Mine Safety and H alth 

SUBJECT: C l
' , , ,J 

omp 1ance Ass1stance V1S1 s 

The attached press release outlines a new program to assist operators 
to comply with the provisions of" the Federal Mine Safety and Health 
Act of 1977. The program makes inspectors available, upon the re­
quest of operators, to conduct compliance assistance visits (CAV) in 
the following categories: 

1. New mines not yet producing; 
2. Seasonal, closed, or abandoned mines prior to reopening; 
3. New facilities or new installation of equipment in an 

operating mine. 

A CAV will be conducted after a request made by an operator to the 
appropriate subdistrict manager. In order that MSHA may be most 
responsive,such requests should be made at least one to two weeks 
in advance of the date on which you want the visit. The CAV would 
cover one or more of the following areas as requested by the operator: 

1. Miscellaneous iron installations (guards, walkways, 
stairways, etc.); 

2. Equipment with moving parts (conveyor belts, crushers, 
screens, etc.); 

3. Mobile equipment (trucks, loaders, etc.); 
4. Proposed plans and designs; 
5. Planned training, and 
6. Other areas as appropriate. 

The inspector, while conducting a CAV, will issue notices of violation 
whenever he observes a potentlal violation or imminent danger situation. 
Each notice will be clearly marked "CAV-NONPENALTY" and will not be 
included in any fashion in the assessment process. The purpose of 
the notice is to alert the mine operator t6 a potentially hazardous 
condition or practice so that it may be corrected prior to the 
peginning of operations, or use of the installation, equipment or 
plan, etc. You should be aware, however, that regular inspections will 



Office of Information 

MINE SAFETY AND HEALTH ADMINISTRATION 

CONTACT: 

United States 
Department 
of Labor 
Washington, D.C. 20210 

USDL: 79-818 

FOR RELEASE: IMMEDIATE 

• 
OFFICE: 
AFTER HOURS: 

FRANK O'GORMAN 
703-235-1452 
703-524-5280 

Tuesday, November 20, 1979 

MSHA INITIATES COMPLIANCE ASSISTANCE VISITS IN METAL AND NONMETAL 
MINING INDUSTRY 

The Labor Department's Mine Safety and Health Administration (MSHA) 

has initiated a program of compliance assistance visits (CAVs) in the metal/ 

nonmetal (non-coal) mining industries, under which an inspector will point 

out violations of the 1977 Mine Act without penalties being assessed. 

The CAYs will cover the following categories: new mines not yet ' 

producing; seasonal, closed or abandoned mines prior to reopening; new 

facilities or new installations of equipment in an operating mine. The 

program would not apply to anyon-going construction or other work being 

performed. 

During the visit, the inspector will issue notices of violations to alert 

the operator to potentially hazardous conditions so that corrective action 

may be taken prior to the beginning of operations or the use of installations, 

equipment or plans. No monetary penalties will be assessed for the 

violations cited. However, once operations are begun and a regular 

inspection is being conducted, the inspector will check all notices issued 

during the CAY to ensure that the conditions or practices noted have been 

correc,ted. 



3 

The program will have another important impact. MSHA experience 

and statistics show that the most dangerous period in mining 

comes at the start of an operation or with the installation of new 

equipment. The CAV program can pick up dangerous situations before 

the miners are exposed to them and can start the operation on a 

safe path. 

x X X 

GPO 863 268 



U.S. Department of Labor 
Mine Safety and Health Administration 
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Consultants in : 

- base & preciqus metals - uranium 

- coal - geothermal- environment 
emote sensing - color aerial photography 

- interpretation-image pro~essing 

Worldwide Mobilization 

Southwestern 
Exploration Associates, Inc. 

December 14, 1979 

Mr. Bill Hight 
Tombstone Development Company 
P.O. Box 1445 
Grand Island, Nebraska 68801 

Dear Mr. Hight, 

4500 E. Speedway, Suite 14 
Tucson, Arizona 857 12 

(602) 795-6097 

James A. Briscoe, President 
Registered Professional 

Geologist 

My sincere apolog ies for not getting the requested materials to 
you sooner, but my work and thoughts on Tombstone have digressed 
to other project areas with little time left for catching up on 
past work. 

Information from Tombstone has been very fragmental. Last I 
heard, before Th.anksgiving, things were progressing well. They 
were about to take del ivery of a 300 ton per day prec ipi tation 
plant and were getting ready to install a crusher to do some test 
crushing and leaching. Most of this information is second hand, 
from the Escapules. To my knowledge only two conversations with 
Tom Schloss have been carried out since our last telephone 
conversation, and these were both very uninformative and short. 
Secrecy seems to be the order of the day. 

In regards to the materials requested, lim including all 
materials pertinent to 1979 assessment recordings with Cochise 
County. To date we have not received a reply back from the 
Bureau of Land Management (B.L.M.), which is normally customary, 
for acknowledgement of receipt of yearly assessment records and 
recordings of Claims. Often, though, the owner of record will 
receive this acknowledgement and agents, such as ourselves, never 
receive necessary paper work. To this end, my assistants have 
been in contact wi th the Bureau of Land Management in Phoenix, 
and have assured me all necessary materials are filed and in 
order. You will please note that we have annotated B.L.M. s erial 
numbers to our Attachment 1 or Master Claim List. In the future' , 
you may wish to use this as an attachment to the proof of labor, 
as it is required by the B.L.M. Should it be necessary to 
contact the B.L.M. in regards to the T.D.C. claim group, you will 
need to reference the serial numbers .also. (B.L.M. - Phoenix, 
Arizona, telephone number (602) 261-3706, Land Records Division 
Open 10:00 A.M. to 4:00 P.M. weekdays). 



Bill Hight 
Tombsttone Devl . Co. 

Other materials included are: 

Dec. 14, 1979 
Page 2 

1. Xerox copies of locat1on notices for T.D.C. One through 18 
claim papers wi th annotated information about owners of 
records and location by quarter section as required by the . 
B.L.M. and not found on the original claim paper. 

2. Original copy of recorded assessment document for year 1979; 
recorded in Cochise County and transmitted to B.L.M. 

3. Master Claim List 

4. County recorded copy of map and claim 1 ist as requi red by 
Revised Arizona Statutes, October 1978. 

All requirements have thus been met, both federal and state, for 
the 1979 Assessment Year and Organic · Act Regulation deadlines. 
The claims are valid for another year. 

Our best regards are transmitted during the Holiday Season, with 
a wish for a fruitful and prosperous New Year for yourself and 
your family. 

Sincerely, 

%maoeNd~f4 
Thomas E. Waldrip, Jr. 
Land Division Manager 

TEW/db 
P-418 
03-020/19 


