
The following file is part of the Fred Hohne Mining Collection 

ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 

have indicated what we know about copyright and rights of privacy, publicity, or 

trademark. Due to the nature of archival collections, we are not always able to identify 

this information. We are eager to hear from any rights owners, so that we may obtain 

accurate information. Upon request, we will remove material from public view while we 

address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 

collection. These rights include, but are not limited to: copyright, privacy rights, and 

cultural protection rights. The User hereby assumes all responsibility for obtaining any 

rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 

authors in the manuscript collections, except when the author deeded those rights to the 

Survey or when those authors were employed by the State of Arizona and created 

intellectual products as a function of their official duties. The Survey does maintain 

property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 

information, or opinions that may be contained in the files. The Survey collects, catalogs, 

and archives data on mineral properties regardless of its views of the veracity or 

accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
416 W. Congress St., Suite 100 

Tucson, Arizona 85701 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



," 

I • 

~ ,-

-
• 

,.. I' 

/l/ 
I .' . , 

REPORT ON CONGRESS MINE , 

.AND 

TAILINGS DUMP 

YAVAPAI COUNTY, ARIZONA 

The Co'ngress Mine and tailings dump were examined by W. A. 

Ledde11 and Gerald Sherman for the Congress Mine Corporation, of 

100 Broadway, New York, beginning on June 14, and continuing 

through the months of July and August, 1935. 

From measurements, sampling, and milling tests on the tailings, 

the following results are calculated: 

CONGRESS TAILINGS 

QU./l.JITI TY 

" ~ 

White Tailings 
Brown Tailings 

• • • • • • • • • • • • • 
• • • • • • • • • • • • • 

J 
120,000 Tons 
280,000 Tons 
400,000 Tons 

WHITE ' TAILINGS j 

Gold 0.07~5 
Silver O~ ~45 

Operating Cost 

ozs. per ton $2.53 @ 85% •••• ,. $2.15 
ozs. per ton .34~ @ 75% .~ ••• 0.25 

: ~ $2.40 
per Ton •••••••••••••••••••• ~. .838 

$1.564 

OPERATING PROFIT 120,000 Tons @ $1.564 • 
• ••••••••••• e , 

BROWN TAILINGS 
Gold ... 0 525 ozs. per ton 
Silver 0.33 ozs. per ton 

$1.81 @ 70% 
.25' @ 65~ 

• • • • • 
• •••• 

Operating Cost per Ton • • • • • • • • • • • • • • • • • • • • • • 

$1.26 
0.16 v 

$1.42 
.836 

~0.584 

$187,500 

OPERATING PROFIT 280,000 Tons @ $0.584 ••••••• '. ••• •• 163,500 

lULL AND PLANT CONSTRUCTION •••••••••••• 
WATER SUPPLY ••••••••••••••••••••••••••• 
ENGINEERING •••••••••••••••••••••••••••• 
CONTINGENCIES •••••••••••••••••••••••••• 
WORKING CAPITAL •••••••••••••••••••••••• 

$92,320 
15,000 
5,300 
7,380 

20,000 

$351,000 

140,000 

$211,000 
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The Congress Mine was owned by the Murphy Estate and managed by 

T. J. Byrne, Attorney, of Prescott, Arizona, as Trustee. 

The property is situated in the Martinez Mining district, Yavapai 

Oounty, Arizona, about 3i miles north of Congress Junction on the 

A.T. & S.F. Railway. It is reached by a good road on a slightly 

ascending grade trom Congress Junotion. The property consists of 15 

patented and 9 unpatented claims. 

Fraotion 
Why Not 
Mosouri 
Niagara 
Congress 

Patented Claims 

Niagara Mill-Site 
Ohio 
Rioh Quartz 
Golden Eagle 

Queen of the Hills 
Exoeloior 

Incline 
Old state 
Snow storm 

Bellick 
Remnant 
Boundary 
Sunnyside 

Golden Thread 

Unpatented Claims 

Highland 
Keystone 

Ophir 

Ea·st Extension of Golden Thread 
Ma.rtinez 

The Congress Mine was looated in 1887, or shortly before. Aotive pro-

duction covered the years 1889 to 1891 and 1894 to 1910, since when 

.it has been praotioally or entirely idle. During these periods it 

produoed in gold and silVer sold, $7,649,497, which was taken trom 

692,332 tons of ore. The reoovered value per ton was approximately 

$11.80, having a gross value of $13.00, which would now be worth in 

gold and silver contained, about $22.00 per ton 

PRODUCTION FROM CONGRESS MINE by W. F. STAUNTON 

Production 692,332 Tons 

388,477 Ozs. 

345,598 Ozs. 

Gold 

Silver 

9 



Value Gold 

Silver 

Value per ton Gold 

Silver 
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$20.67 

0.60 

$11.60 

.19 
$11.79 

Tailings 1.20 
Gross Value per Ton $12.99 

Value Gold 

Silver 

Value per ton Gold 

Tailings (Sampled) 

$35.00 

0.75 

.37 
$20.00 

1.95 
$21.95 

$8,029,900 

204,560 
$8,234,460 

$13,597,000 

259,000 
$13,856,000 

These figures were taken from an article by W. F. staunton, 

published in the Engineering and Mining Journal of November 13, 1926. 

Mr. Staunton is a mining engineer, who was Superintendent and Manager 

of the operations during 1894 to 1910. 

The tangible assets of the Congress property consist of the 

tailings milled during the productive period and now situated in a 

pile about 1000 ft. long, 300 ft. wide, and of varying tbickness up 

to 37 ft. on the Excelcior and Golden Eagle, with a small extension 

at a higher level on the Incline Claim. 

Attention had been drawn to this tailings dump by a report of 

The Merrill Company, dated December 31, 1915, in which its quantity 

and value in gold and silver is estimated with the plant required for 

10 

its treatment and operating costs, and a statenlent of probable profits, 

to be obtained at $20.67 Gold. 
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This report was investigated, and it was found that the sampling 

was done by Frank H. Ricker, still of The Merrill Company organization, 

and Jack Moulton. The final summary and estimate was made by M. H. 

Kuryla, now Vice-President and General Manager of the United states 

Smelting and Befining Company of Pachuca, Mexico. The quantity of 

tailings was estimated at 505,000 tons and the gold at $1.46 per 

ton {$20.67} and silVer at 2l~ per ton. A recovery of about 67% 

was eA~ected, by regrinding and cyaniding. Under those conditions 

and at the prevailing price of gold, the project was not attractive, 

and The Merrill Company allowed it to drop. When the price of gold 

reached $35.00 per oz., the estimated gross value of the tailings 

rose to $2.78 per ton, with a much greater increase in the margin of 
y 

profit. 

The Merrill sampling was carefully done with 75 holes drilled 

and an equal number of cyanide tests, and the data on which the 

estimates were made were no doubt correct. The recovery by cyaniding 

wes low, but no particular obstacle appeared which might prevent the 

sucoessful treatment of the tailings. With a greater value, finer 

grinding and longer agitation would be permissible if it yielded a 

higher gold recovery. 
'---

Several attempts have since been made to treat the tailings, of I 
which only one was successful. Otto Ellerman, now Manager of Perez 

& Company, Assayers and Metallurgical Engineers of Los Angeles, Calif., 

11 

then , associated with a Mr. Curran and acting for an investor, deSigned, 

bUilt, and operated a cyanide plant which treated 10,000 tons of tail­

ings and produoed a little less than $12,000 in gold and silver 

(at $20.67 gold) on which a profit was made. For lack of capital re­

quired to pay for the plant already construoted, and provide a better 
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screen and pump, the operation had to be abandoned. 

Another attempt was made to treat the tailings under the direction 

of ~. T. Shimmin, who remodelled and enlarged the Sunshine mill at 

Kellogg, Idaho, in the winter of 1934 and 1935, and is now associated 

with the Buohans Mining Company, Buchans, New Foundland. The tailings 

were sluiced down by water to the plant, but it was discovered that 

~ppreciable quantities of the gold were water soluble which were 

lost in transit. These losses made the operation of the plant un-

profitable, and again lack of capital prevented further action. 

In 1933, the Congress Gold Inc. obtained a lease on the property 

to treat the tailings, and later to sort out and treat ore from the 

mine waste dump. Both operations failed, because of a shortage of 

equipment which prevented sufficiently fi~~ _~rin?ing and time !~r 

agitation in solution, when treating the desired tonnage, and a lack --_.------- ~ 

of ca ital to correct it. This operation was followed by a lease 

and option to the Illinois Mining Corporation, which operated on 

similar lines, and relinquished their option in the latter part of 

1934. In February 1935, an option was given to N. O. Clark, an 

attorney of Phoenix, Arizona, under which an examination was made by 

Wasserman & Company, of 40 Wall street. Their results were not 

satisfactory to them and they returned the option. It was then given 

to Gerald Sherman for the Congress Mining Corporation. 

It is estimated trom survey and drilling records obtained in the 

examination of June, July, and August, that there are altogether 

more than 400,000 tons of the tailings. For details of the estimates, 

reference is made to a plan of drill hole locations and cross sections 

trom surveys at 50 ft. intervals from end to end of the dump, and 

records of the drill holes, sampling, and calculations based on them. 

12 
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The tailings first made, were roasted before cyaniding, but 

in later years, it was found that roasting was not economically 

necessary and the remainder of the ore was cyanided, raw. The 

dump, therefore, consists of roasted tailings of a li ght-brownish 

oolor, below, and unroasted tailings which were deposited on top 

of them, of clean white sand. 

Drill sampling showed that there is a difference 'in the value 

of the two classes and of their metallurgioal characteristics. The 

white sands oarry 0.0735 ozs. of gold per ton, which yielded 85% by 
* 

cyaniding and the roasted tai15ngs\was noted in all drill holes and 
~ y 

y 

separate samples were taken from each class of material. 

The roasted tailings do not contain as much gold as indicated 

by the Merrill Company sampling. The difference was probably caused 

by the migration of water soluble gold downward into the subsoil 

during the 20 years since the Merrill sampling was done. 

In proportion to the investment, the profits were not particularly 

attractive and the option was released to Clark. A reduction in the 

purchase price and the possibility of obta ining a loan from the R •. F.C. 

changed the situation and in January the property was purohased for 

$17,500. 

The above estimate of tonnage and gold and Silver content, on 

page 1, 1s based on the drilling of 49 holes, 3 vertical channels, and 

2 shallow pits. The total feet drilled was 1320. In a number of oases 

the holes were repeats of those already drilled to oheck possible 

errors of sampling. The working data for the estimate is attaohed; 

as listed below: 

Plan of the dump , showing its outline, and the location 
of drill holes. 

Sections across the dump at intervals of 50 feet used in the 
oalculation of tonnage and value. 

13 
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List of drill holes and sample returns. 

Reconcilement of holes redrilled for checking, or to 
obtain more material for milling tests. 

Average assay value for white and roasted tailings by 
sections. 

Comparison of average assays from drill holes and sectional 
averages, etc. 

Calculation of tonnage and value. 

Calculation of weight per cubic foot. 

The tailings were moist within a foot or two of the surface 

and with one or two exceptions, stood without caving when drilled 

to the original surfaoe. 

After putting in a short collar pipe to reach the moist sands, 

the material in the hole was taken out by "drop" bits, conSisting of 

short length of 2 or 2t in. pipe with the inside bevelled to a sharp 

outside edge at the bottom. They were about 2 ft. long and suspended 

by· a bail from a half-inch rope. By raising the bit 2 or 3 ft. and 

dropping it, by its own weight to the bottom, some of the tailings 

were wedged up into the tapered bottom of the bit for an inch or so. 

A sample of moist tailings was thus picked up, lifted out and shaken 

into a sample sack by striking the pipe. In deep holes, a tripod 

and light pulley were used. 

A few holes were blocked by striking timbers on the way down. 

The white sands and roasted tailings were sampled separately, 

making two samples for each hole. In some cases the white and brown 

sections were §plit into an upper and a lower portion, to discover if 

there is any enrichment near the bottom. In one or two instances this 

was found to be the case as in the two pits, #32, and #43, which 

were dug into the subsoil. On the whole, there was no consistent 

difference between the upper and lower portions either of the unroasted 

14 
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or roasted tailings, but there are still possibilities of encountering 

pockets of richer material from which the soluble gold could not 

drain away. 

There are probably 15,000 to 20,000 tons of tailin~s retreated 

by former operators and discharged on the f lat below the old dump, 

which average about 0.074 ozs. per ton. They contain not only re­

treated tailings but tailings fr om quantities of ore sorted out 

from the mine dump by t he Congress Gold operations and raised to an 

expected value of $4.00 to $6.00 per ton. This probably accounts 

for the high samples and may indicate t he occurrence of a few thousand 

tons of t ailings on which good profits can be made, but the sampling 

and measurements are not sufficiently complete to i nclude these piles 

in the estimate. 

Composite samples were made up of each class of ore independently 

to be sent for testing to ~ohn G. Graham, Professor of Mining and 

Metallurgy at the Texas College of Mines, at El Paso, Texas. Other 

duplicate lots were sent to the American Cyanamid Company of New York, 

and a few to the R. A. Perez Company, of 120 North Main street, Los 

Angeles, where they were tested under the direction of otto Ellerman, 

Manager. 

The milling tests were made under the supervision of W. A. Leddell, 

Metallurgical and Mechanical Engineer, Mills Building, of El Paso, 

Texas. 

The report of Mr. Leddell on the tests with a flow sheet of a 

mill and estimates for its construction, are attached with accompany-

ing reports by Graham and the American Cyanamid Company. 

Mr. Leddell's results are incorporated in the estimate of operat­

ing expense and profits, which appear on page 1. 

The ori ginal water supply was fro m a well on Martinez Creek 

15 
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about one mile east of the mine which is now equipped with a pump, 

and may be used for a mill and domestic supply up to its normal 

flow. While the Congress was in active production, there was not 

enough water in Martinez Creek to supply the stamp mill and a 

community or some hundreds or people. In order to make good the 

deficiency, wells were sunk on Date Creek about six miles to 

the north and water pumped over the divide between Date and Martinez 

Creeks. from which it rlowed by gravity to the tanks at the Martinez 

Creek well and was pumped from there to storage tanks at the mine. 

With 15 to 20 men and an economical use of water in milling, it 

may be possible to operate with the Martinez Creek water. In case 

this is insuffioient, easements for wells and rights of way have 

been obtained from holders of agricultural and homestead claims on 

Date Creek, and application has been made for a water right from that 

creek for a quantity up to 30,000 gals. per day. A pipe line is 

planned, which would be about seven miles in length following a 

course indioated on the attaohed U. S. topogra~hioal map. 

The Congress Mine: 

Most of the information on the Congress Mine was obtained from 

an article in the Engineering and Mining Journal and letters, by 

W. F. staunton, of which copies are attached. 

Ore was mined from two veins, the Congress and the Niagara. They 

both outcrop in the foothills of the Date Creek Mountains, and dip 

under a minor projecting ridge. Both lie in an area of Granite, 

probably a part of a similar formation on the west slope of the 

Bradshaw Mountains. 

It is oontained in and runs through a greenstone trap dyke about 

15 ft. in width, whioh strikes northwest and southeast and dips at 

about 25 degrees into the hill to the north. The ore is more often 

16 
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found on the foot wall but may appear in any part of the dyke. The 

ore shoot follows in a general way, the interseotion of the dyke 

with a fissure vein in the granite. 

The Niagara vein cuts through the granite, strikes more nearly 

east and west and dips about forty degrees to the north, thuS 

departing from the Congress vein in depth and toward the west. This 

vein does not aocompany a dyke, but it is believed that an inter­

seotion with a flat greenstone dyke, striking more to the northwest 

which cuts it on a line, dipping in a northwesterly direction, has 

had some influence on the ore shoot found adjacent to it. 

The coinoidenoe of both ore shoots being apparently associated 

with the inter sections of veins with dykes, and the oocurrence of 

more or less ore in both formations near the intersections may lead 

to the discovery of other ore shoots. 

Both veins were productive, the Niagara ore probably wider, but 

the Congress somewhat richer. 

The two veins were developed and operated through several in-

clined shafts, which followed tham down. The Congress shafts are 

17 

No.1, 1100 ft.; No.2, 1700 ft.; and No.3, 4000 ft. deep. The 

.Niagara shafts are No.5, 2050 ft.; No.4, 1000 ft.; and No.6, 1800 ft. 

deep. There are some shallow older shafts on the Niagara vein east 

of No. 5 Shaft toward the eastern fault which cuts off the vein in 

that direction, and there are also shallow workings on the Queen of 

the Hills and Bellick claims. Reoords indioate that the Queen of 

the Hills produoed about 20,000 tons of ore. 

All shafts are caved and the underground workings connecting with 
~ 

them are practically inacoessible, except the Congress No.2 Shaft, 

o~en to the water level at about the 1300 Level, and the Niagara No.5 

for 300 ft. By olimbing over waste piles caused by broken lagging, some 

of the level drifts can be followed for severl hundred feet from the 
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Congress No.2 Shaft. The Niagara No~ 5 Shaft, blocked below 

300 ft. is connected with some of the shallower workings toward the 

eastern fault. 

The ore is found in two main shoots, one in the Congress and 

one in the Niagara vein. The Congress ore shoot appears to have been 

uniformly good and to have been mined out completely. There is, there-

fore, practically no ore in place that can be inspected without clean­

ing out the drifts, for ac·cess to the stope faces. 

The Congress vein being flat, the ore was broken separately so 

far as possible and only enough rock to make room for stoping, and 

to fill the workings and thus support the roof. In this process, 

fragments of the vein quartz which is friable, were· thrown back 

into the gob and lost. The hanging wall in some cases, carried 

mineralized stringers that could be mined. During the period of pr­

duction, material containing less than $7.00 did not pay to mine. It 
. 0,3.5 oz, 

is assumed, therefore, that some high grade ore lost in the process 

of stoping and the reject of some lean ore which was brought by sorting 

up to a workable average, and some of the weakly mineralized hanging 

wall stringers, were left in the fill. 

This idea is supported by the letter from W. F. staunton on the 

subject, dated October 27, 1933. 

In order to check this theory 21 samples were taken from the 

stope filIon various levels from the No.2 Congress Shaft, as indicated 

on the underground map of the Congress vein. They were obtained by 

cutting the lagging, dr awing out the fill and rejecting material that 

would be sorted out by hand, and using the remainder to represent the 

fine material that might be profitable, extracted for milling. 

The average of all samples of fines was $5.65 per ton. 4 samples 

averaged $11.57 per ton . 4 additional samples were taken from points 

18 
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near them which averaged $4.68 per ton. 

In the 850 West, 1250 West, 1300 West drifts, the samples 

yielded $10.35, $10.38 per ton and $7.59, respectively, per ton, 

at current metal prices. 

It is ooncluded t hat there are areas aocessible from the Congress 

No.2 Shaft with slight expense, that can be worked, by roughly sorting 

out the coarse waste and shovelling or soraping fine material to the 

level below, the coarse material being packed behind and retained by 

occasi onal timbers to support the roof, and the fines sent to the mill. 

The operation can be best handled by contract, paying for t he tonna ge 

and value of the fine material hoisted. 

In order to prove out such areas, more extensive sampling would 

19 

be required, followed by taking out and hoisting all the fill from certain 

promising seotions of the stopes , having a width on the strike of 15 to 

20 ft., from one level to the next. On the surface, it would be screened 

and weighed to obtain the value and quantity that oould probably be 

recovered, per unit of area. 

Because of t he increase in the va lue of gold, the edges of the 

stopes where mining stopped may oarry s eotions that would now pay to 

take out. The stope boundaries are indioated in the map of the Congress 

vein, by red and blue lines. 

A section of the vein is aocessible between the seoond and third 

levels west of the No. 2 Shaft. Sampling t here over 170 ft. indicates 

t he occurrence of a shorter section that would pay to mine now. This 

may be assumed t o yi eld as follows: 

40 ft. 23" 
50 ft. 22" 
80 ft. 21 " 

$10.14 per ton 
9.40 per ton 
8.30 per ton 

Some ore t here is aocessible and can be mined at any time if there 



were a mill available for its treatment, although there is probably 

little of it at this spot. 

It was reported that the ore shoot above the 1700 Level and mined 

through No. 2 Shaft, produced the best ore mined. The east and 

west stope boundaries of this block, have an aggregate length on the 

vein of at least 3000 ft. It is very likely that ore extensions will 

be found east or west from those lines some one or two of which may 

extend for considerable distances and produce important quantities of 

ore. 

While cleaning out the old stopes and exposing the faces pointing 

out into new ground, enough information may be obtained on which to 

base more extended explorations. 

It would cost little to repair the Congress shaft and lay track 

to the water level. As the mine made so little water that it was 

taken out by bailing, the water level could be lowered to the 1700 Level 

at small expense. 

The Niagara vein was rather lower in grade than the Congress. It 

is Staunton's opinion that it is likely to produce marginal ore from 

the untouched vein, made profitable by the increase in gold price, than 

the Congress, but its development would cost considerably more and 

work on it would be postponed until more information can be collected 

on its possibilities. 

No value is set on the mine, but conditions are believed to be 

favorable for development. 

Within the past few weeks, applications have been made to us for 

leases on the Queen of the Hills and earlier, to open the Niagara 

No. 6 Shaft. This might provide a foothold for further work. 

No other development work in the mine is desirable until the dump 

20 
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operation has been well ~stabli~~d. In the case t hat ore from the 

fills or from fresh faces oan be produced, it would be necessary to 
,\ 

provide a fine crushing plant to feed the grinding mill before t he 

ore ~ould be treated by cyaniding. 

Plans: 

During construotion, pumping tests would be made on the Martinez 

well and the oonstruction of t he pipe line and wells at Date Creek 

would not be started until it has been proved to be necessary. 

The details of mill design will be comp l eted and construction be­

gun as quickly as possible. 

J 

Tests of the Martinez well will be made and it will probably be 

neoessary to lay a pipe line and put in a small semi-automatic gas olene­

driven ' pump a t Date Creek. 

Since t he white sands lie above the roasted tailings, it is pro-

pos~ d to treat them first in order to liquidate the cost of the plant 

as rapidly as possible. 

When ,production is well established, attention will be directed 

to the mine. 

March 17, 1936 

21 
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CONGRESS MINE 

OPERATING SCHEDULE 

PLANT DESIGN AND ERECTION 

TAILINGS TREATMENT: 

75,000 Tons White Tailings 
25,000 Tons Brown Tailings -

TREATMENT: 

25,000 Tons \vhi te Tailings -
25 .000 Tons Brown Tai lings 

TREATMENT: 

20,000 
230,000 

Tons White Tailings ­
Tons Brown Tailings 

"-

4t Years 

22 

J 

6 Months 

12 Months 

6 Months 

30 Months -
54 Months 
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SUMMARY OF CONGRESS DRILL HOLES IN TAILINGS DUMP 

JUNE - AUGUST 271 1935 
; 

Hole White Red Total 
~ Feet - Assay ~ - AssaI Feet - Assay 

1 20.0 0.07 15.0 0.046 35.0 0.059 

2 , 26.75 0.07 11.25 0.046 38.0 0.063 

3 8.0 0.07 28.0 0.046 36.0 0.051 

4 15.0 0.07 10.0 0.046 25.0 0.06 
---5 . 16.0 Lost • • • • 

6 • • 10.5 V"'. 0.046 10.5 0.046 

7 • • 12.0 '''''- 0.05 12.0 0.05 

8 • • 5.0 I.- 0.05 5.0 0.05 

9 • • 5.0, v- 0.05 5.0 0.05 --
10 • • 13.0 0.05 13.0 0.05 

11 • • 9.0 0.05 J 9.0 0.05 

12 • • 13.0 0.05 13.0 0.05 

13 • • 8.5 0.06 ) 
12.0 0.02 ) 
8.5 0.04 ) 29.0 0.038 

-
14 12.0 0.07 Caved 12.0 0.07 

15 
1-' 

10.0 0.08 ) -
8.0 0.11 ) 6.0 0.06 24.0 0.085 

16 • • 20.0 0.06 20.0 0.06 

17 5.5 0.10 19.5 0.07 ) 
7.0 0.07 1 ' 32.0 0.076 

, .~ 

18 9.0 0.06 9.0 0.06 / • • 
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SUMMARY OF CONGRESS DRILL HOLES 

( continued ) 

Hole White Red Total 
No. ~ Assay ~- Assay Feet Assay -
19 • • 33.7 0.06 33.7 0.06 .; 

20 31.5 0.05 • • 31.5 0.05 

21 • • 24.5 0.04 24.5 0.04 

22 9.4 0.07 ) 
14.6 0.07 ) (a) 9.5 0.05 33.5 0.064 

23 16.0 0.10 16.75 0.08 32.75 0.089 

24 3.5 0.07 19.0 0.04 " 22.5 o.o~ 

25 • • 17.0 0.05 ) 
12.5 0.04 ) 29.5 0.045 

26 • · . 9.6 0.04 9.6 0.04 

27 • • 8.5 0.04 8.5 0.04 

29 • • 8.0 0.06 ) 
12.1 '0.06 ) 
10.4 0.04 ) 
1.4 0.065) 31.9 0.054 

30 16.9 0.065 15.6 0.045 32.5 0.055 

31 • • 29." 0.04 29.4 0.04 

35 20.7 0.07 } 8.2 ) 
5.2 0.12 } (b) 3.5 0.045) 37.6 • 

36 28.5 0.07 6.4 0.065 34.9 0.0.69 

37 34.6 0.065 0.7 0.09 35.3 0.065 

38 33.0 0.075 • • 33.0 0.075 

39 Lost • • • • • 

39a 3.6 0.09 21.6 0.055) 
1.1 0.06 ) 26.3 0.06 

46 • • 14.5 0.075 14.5 0.075 

51 31.7 0.08 • • 31.7 o.oa 

52 • • 25.0 0.04 25.0 0.04 

61 • • 29.2 0.06 29.2 0.06 
Note ( a) - Assay 0.23 

(b) - Assayed 0.17 - use 0.12 for estimate 
-2-
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SUMMARY OF CONGRESS DRILL HOLES 

(continued) 

Hole White Red Total 
No. Feet Assal ~ - Assay ~ Assaz 

la 0 28.2 0.05 28.2 0.05 

3a 8~2 0.08 24.3 0.055 32.6 0.061 

13a 3.5 0,065 23.5 0.05 27.0 0.052 

16a 0 33.8 0.05 33.8 0.05 

17a 8.2 0.06 20.2 0.05 28.4 0.052 

62 16.0 0.09 21.2 0.04 37.2 0.062 

63 12.0 0.055 24.0 0.07 
I 

36.0 0.065 

64 19.0 0.09 14.5 0.08 33.5 0.086 

65 0 27.1 0.055 -f-.c 27.1 0.055 

66 0 28.7 0.07 " 28.7 0.07 

-3-
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Not used in estimates 

PITS -
Pit No. De~th Perez Goes1e1n 

32 (a) Bottom sand 9.3' to 10.3' 1.0 0.095 0.12 

Subsoil 10.3' to 10.9' 0.6 0.08 0.12 

Subsoil iO.9' to 11.9' 1.0 0.04 0.08 

43 9.8 0.07 0.08 

1.0 0.095 0.10 

1.0 Q.10 0.11 

Note (a) - Sampled for bottom sands and subsoil only 

VERTICAL CHANNELS 

Channel White Red Total 
No. Feet Assay Feet Assay Feet Assay -

1 9.0 0.16 13.0 0.06 22.0 0.10 

2 • • 14.0 0.03 14.0 0.03 

3 • • 15.0 0.05 15.0 0.05 

4 • • ~ 0.06 20.0 0.06 - -
Average 0.051 71.0 0.064 

-4-



CONGRESS t~ Ta.iI .. nit s 
i 

HOLES DRILLED 

49 Holes 1227.0 ft. 

3 Vertical Channels 71.0 

2 Pits 21.7 

6 Holes in re-treated 
tailings 32.0 

1351.7 ft. 

Nine shallow holes were drilled with an auger to 

locate the bottom of the tailings without sampling. 

1
40 , 
44 v 

45 ~ 
46 
47 > 

#48 · 

~
50 . 
58 
59 ' 

27 
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RECONCILEMENT OF REDRILLED HOLES 

Hole White Red Total 
~ Feet Assay Feet - - Feet Assay Assay - - -

1 -20.0 0.07 15.0 0.046 35.0 0.059 

1a • • 28.2 0.05 28.2 0.05 

Used in Estimate 

10.0 0.07 25.0 '0.048 35.0 0.055 

3 8.0 0.07 28.0 0.046 36.0 0.051 

3a 8.2 0.08 24.3 0.055 32.5 0.061 

Used in Estimate 

8.0 0.075 28.0 0.050 36.0 0.56 

13 • • 29.0 0.038 29.0 0.038 

29 • • 31.9 0.054 31.9 0.054 

13a 3.5 0.065 23.5 0.05 27.0 0.052 

Used in Estimate 

3.5 0.065 28.4 0.047 31.9 '0 .. 047 

16 • • 20.0 0.06 20.0 0.06 

16a • • 33.8 0.05 33.8 0.05 

Used in Estimate 

• • 33.8 0.054 33.8 0.054 

17 5.5 0.10 26.5 0.07 32.0 0.076 

17a 8.2 0.06 20.2 0.05 28.4 0.052 

Used in Estimate 

6.8 0.076 25.2 0.061 32.0 0.064 

I . -6 ... 



RECONCILEMENT OF REDRILLED HOLES 

( oontinued ) 

Hole White ~ 
~ 

21 

52 

Used 

14 

62 

!!!.1 

• 

• 

in Est1mate 

• 

• 
12.0 

16.0 

Used in Estimate 

16,0 

Assaz Feet Assay -
• 24.5 0.02* 

• 25.0 0.04 

• 25.0 0.04 

Assay of dup1ioate sample ran 0.04 

0.0? 

0.09 

0.081 

• 

21.2 

21.2 

-7-

• 

0.04. 

O.O~ 

Total 
Feet -
24.5 

25,0 

25.0 

12.0 

37.2 

Assaz 

0.02 

0.04: 

0.04 

0.07 

0.061 

0.063 

29 
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CONGRESS TAILINGS DUMP 

DRILL HOLES AND SAMPLING 
ON 

CROSS SECTIONS FOR ESTIMATES . 

Cross Drill 
Seotion ~ White Tailings Br.own Tailings 

0+50 24 3.5 ft. 0.07 ozs. 19.0 ft. 0.04 ozs. 

1 30 16.9 0.065 15.6 0.045 

64 Ll) 9.5 0.09 7.2 0.08 

Average 26.4 0.074 22.8 0.056 

1+50 23 16.0 0.10 16.75 0.08 

64 el) 9.5 0.09 7.2 0.08 

Average 25.5 0.096 23.95 0.08 

2 4 15.0 0.07 10.0 0.046 

22 24.0 0.07 9.5 0.05 

13 ) 
29 ) 
l3a) (tJ 1.8 0.065 14.2 0.047 

Average 40.8 0.07 33.'1 0.047 

2"50 13 ) 
29 ) 
13a} (t) 1.8 0.065 14.2 0.047 

35 25.9 0.08 8.2 0.045 

18 (t) • • 4.5 0.06 

Average 27.7 0.078 27.4 0.047 

3 21 ) 
52 ) • • 25.0 0.04 

63 (t) 6.0 0.055 12.0 0.07 .' 

18 ell .. • 4.5 0.06 

43 Pit 

Average 6.0 0.055 41.5 0.051 
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CONGRESS TAILINGS DUMP 

Cross Drill 
Section Hole White Tailings Brown Tailings 

3+50 31 • • 29.4 ft. 0.04 ozs. 

16 ) 
16a} • • 33,8 0.054 

63 (t) 6.0 f't. 0.055 ozs, 12.0 0.07 

43 Pit 

Average 6.0 0.055 75.2 0.051 

4 7 • • 12.0 0.05 

19 • • 33.7 0.06 

Average • • 45,7 0.0575 

4+50 1 } 10.0 0.070 25.0 0.048 
la) 

15 (ll 9.0 0.093 3.0 0.06 

26 (tl • • 4.8 0.04 

Average 19.0 0.081 32.8 0.048 

5 20 31.5 0.05 • • 
26 (ll • • 4.8 0.04 

15 (ll 9,0 0.093 5.0 0.06 

Average 40.5 0.060 7.8 0.048 

5+50 14 ) 
62 ) 16.0 0.081 21.2 0.040 

8 (ll • • 2.5 0.050 

9 . (ll • • 2.5 0.050 

Average 16.0 0.081 26.2 0.042 

6 36 28.5 0.07 6.4 0.065 

9 (t) • • 2.5 0.05 

8 (i) • • 2.5 0.05 

27 (ll • • 4.2 0.04 

Average 28.5 O.O? 15.6 0.0534 

-2-
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CONGRESS TAILINGS DUMP 

Cross Drill 
Section Hole White Tai1inss Brown Tailings 

6+50 2 26.8 ft. 0.07 ozs. 11.2 tt. 0.046 ozs. 

17 ) 
17a) 6.8 0.076 25.2 0.061 

27 (*1 • • 4.2 0.04 

Average 33.6 0.071 40.6 0.545 

7 37 34.6 0.065 0.7 0.09 

10 (i) • • 6.5 0.05 

Average 34.6 0.065 7.2 0.054 

7f50 51 31.7 0.08 • • 

3 ) 
3$0) 8.0 0.075 28.0 0.050 

10 (l) • • 6.5 0.050 

Average 39.7 0.078 34.5 0.050 

8 3a 33.0 o.ons • • 

61 • • 29.2 0.06 

Average 33.0 0.075 29.2 0.06 

8f50 39 ~ 39a 3.6 0.09 22,7 0.0552 

9 12 • • 13.0 0.05 

65 • • 27.1 0.055 

11 (t) • • 4.5 0.05 

Average • • 44.6 0.053 

9+50 1 (ll • • 4.5 0.05 

-3-



CONGRESS TAILINGS 

Estimate of Quantity and Value 
I 

White Tailings 120,000 Tons 

Brown Tailings Main Dump 255,000 Tons 

Upper Dump 25,000 Tons 280 z000 Tons 

./ 400,000 Tons 

Retreated Tailings 

East Dump 10,000 Tons 0.07 ozs. 
-

West Dump 5,000 Tons 0.06 ozs. 15,000 Tons 

415,000 Tons 

White Tailings 

Average all drill holes 421 ft. 0.0735 ozs. Gold 

Weighted Average by sections .0739 

Brown Tailings 

Average all drill holes 806 ft. 0.0527 ozs. 

Weighted Average by sections .0527 

Mill Test Heads 
Gold Silver 

White Tailings #1 69.75 ft. 0.08 Graham ) 0.47} 
0.07 Diehl )0.0697 ozs }0.485 
0.059.Am.Cyan.) 0.50) 

#2 66.9 ft. 0.083 Graham 1 0.5 ) 
.08 Perez ) 0.5 )0.50 
.0692 Am.Cyan) 0.51) 

Brown Tailings 1/1 74.75 ft. 0.045 Graham ) 0.43) 
0.04 Diehl )0.0463 ozs )0.43 
0.054 Am. Cyan. ) 0.43) 

#2 189.7 ft. 0.050 Graham ) 0.40) 
0.045 Perez )0.0493 0.40)0.41 
0.053 Am.Cyan.) 0.44) 

33 
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East Dump 

Auger Sample 

~ 

A 

B 

C 

West Dump 

Auger Sample 

Pits 

D 

E 

RETREATED TAILINGS 

Sy Burns and others 

Rough Estimate - 19,000 tons 

Depth Goeglein 

0.10 ozs gold 

7 ,.5' 

7.5' 

6.2' 

Bough Estimate - 7,000 tons 

Depth Goeglein 

0.08 ozs gold 

8.0" 

2.8' 

-5-

Diehl 

0.14 ozs gold 

0.05 ozs gold 

0.06 ozs gold 

Diehl 

0.06 ozs gold 

0.07 ozs gold 

34 



WEIGHT OF TAILINGS 

Weisht of Brown Tailings in Plaoe -

35 
;r 

Cut hole in sand in place 18" x 18" x 15.59 equals 2.92 cu. ft. 

Weight wet equals 

Weight dry equals 

326# 

286$ 
40 Moisture 

Wet sand contains 12.26% moisture. 

2~6# Equals 97.9# per cu. ft. in plaoe. 
2 2 

20.5 ou. ft. per ton 

Wei&ht of White Tailings in Place -
; 

White sand was tested separately and weighed approx­

imately 97# per cu. ft. in place. 

Metal containers were filled with white tailings and 

weighed against the same filled with water. 

Brown tailings checked August 9th, made 102.06# per 

cubic foot. 



Cross 
Section 

O · 

0+50 

1 

lf50 

2 

2 .. 50 

:3 

3+50 

4 

4+50 

5 

5+50 

6 

6 .. 50 

7 

7+50 

8 

8+50 

9 

9+50 

10 

CONGRESS MINE 

Total Tailings March 11, 1936 

Square :F;eet 

1594 

4451 

5895 

81?1 

11509 
/ 

9792 

10906 

10894 

8271 

8632 

7398 

5985 

8050 

7819 

7940 

9634 

10858 

7008 

3714 

2286 

Square Feet 

797 

7033 

9840 

10650 

10349 

10900 

9582 

8452 

8015 

6692 

?018 

7934 

7880 

8787 

10246 

8933 

5360 

3000 

1143 
J 

150806 Sq. Ft. 

Tons -
1992 

7555 

12932 

17582 

24600 

26625 

258?2 

27250 

23955 

21130 

2003? 

16730 

17545 

19835 

19700 

21968 

25615 

22332 

13400 

7500 

2857 

377012 Tons 

Average Area of Cross Section x 50 ft •• 20 : Area ~ 2.5 = Tons 

36 



Average areas x 50 ft. + 21 • Area x 2.381 = Tons 
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CONGRESS TAILINGS 

White Tailings Average Gold Content 

Cross 
Section Q2M Area 1n Sg. In. Produot 

.~ 

0 0.07 ozs. 2.550 17850 

0"50 0.07 4.411 30877 

1 0.074 5.694 42136 

1+50 0.096 7.956 70378 

2 0.0'1 8.897 62279 

2+50 0.078 4.056 31637 

:5 0.055 1.604 8822 

3+50 0.055 .781 4296 

4 0.06 .566 3396 

4"50 0.081 6.191 50147 

5 0.06 7.459 44754 

5+50 0.081 5.133 41577 

6 0.07 4.903 34321 
I 

6+50 0.071 4.936 35046 I 

7 0.065 6.20g 40358 

7+50 0.078 7.229 56386 

8 0.075 7.234 54255 
85.811 Sq. In. 634,515 

/ 

Average Gold 0.0739 ozs. per ton 
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CONGRESS MINE 

BROWN TAILINGS 

Cross 
Seotion Total Tons White Brown 

1992 1992 
0- ::. 

04050. 
7&55 5188 2367 

- 12932 7518 5414 
1 

17582 10157 7425 
1 .. 50 

24600 12541 12059 
2 

26625 9641 16984 
2+50 

25872 4212 21660 
3 

27250 1776 25474 
3t50 , 

23955 1002 22963 
4 

21130 5029 16101 
4f50 

20057 10167 9880 
5 -

16730 9369 7361 
6"50 

17746 7467 10278 
6 

19835 7322 12613 
6+50 

19700 8283 11417 
7 ~ 

21968 9998 11970 
7f50 

25615 10762 14853 
8 

22332 0 22332 
8.50 

13400 0 13400 
9 

'1500 0 7500 
9 ... 50 

285'1 0 2857 
10 ' . 377, 012 Tons 120 ,422 Tons 2~6,590 Tons 

Upper Dump 
Roasted Tailings 

23 z000 
270,590 
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CONGRESS TAILINGS 

Brown Tailings Average Gold Content 

Cross Section ~ Souare Feet 

0 0 

0+50 0.0400 OZS. 1694 

1 0.0560 2336 

1+50 0.0800 3199 

2 0.0470 5948 

2+50 0.0470 7256 

3 0.0510 9904 

3"50 0.0510 10406 

4 0.0575 7917 

4+50 0.0480 4763 

5 0.0480 2736 

5+50 0.0420 2777 

6 0.0534 4986 

6+50 0.0550 4734 

7 0.0540 405g 

7.f-50 0.0500 5116 

8 0.0600 6337 

8+50 0.0552 7008 

9 0.0530 3714 

9"'50 0.0500 2286 

10 97176 

Average 0.0527 OZS. 



CONGRESS MINE 

UPPER DtTh~ ON I NCLINE CLAI M 

BROVlN TAILINGS 

~ Depth Gold -
fl 6 10.5 ft. 0.046 ozs. * 
1125 2~.5 0.045 

1/66 28.7 0.07 

Average 0.055 ozs. 

The upper dump was es timated in 1~18 to contain 34,000 tons 

of roasted ta i lings. In this estimate the whole dump contained 

9,275,000 cU • . ft. although & out of the 11 holes did not reach 

bottom. The upper' dump was estimated at 850,000 cu. ft. 

For this report, the dump is assumed at 460,000 cu. ft. 

but at 20 cu. ft. per ton instead of 25 • 

• Struck timber and was abandoned. 

41 
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CONGRESS VEIN 
~. 

J 0 
7, 

~N) 

Gob Samples 12 Bhatt 

Location and Level No.* 1st Series 2nd Series Average 

850 West 141 From Station 1 $16.29 ) 
153 " " 2 14.48 ) $10.38 

1100 West 312 From Station 3 $ 5.52 } 
334 " " 4 $2.76 ) $ 4.14 

1225 West 213 From Station 5 $13.11 ) 
66 " It 6 $7.60 ) $10.35 

1300 west 20 From Station 7 $11.38 ) 
50 " " 8 13.80 1 $ 7.59 

Averages $11.57 $4.68 

Total Average - $8.11 425t2· ~ 

Above samples were taken from the best ot the stoped area. 

When the first samples proved to be valuable, the second series 
was taken trom po1nts somewhere near the tirst samples on the same 
levels. 

Samples were taken by cutting the lagging, throwing back the 
coarse rock and sampling the tiner fill lett behind. It is difticult 
to get a correct proportion ot coarse and tine material. 

It is evident that material now having a value was lett, or 

J 

sorted out and thrown into the till. There must be good and poor areas. 

The till can be tested by drawing out a narrow stope from level 
to level, hoisting both coarse and fine, screening out the coarse on 
the surface and s ampling the finer portion. This will give the value 
and proportion of the fine material and indicate the cost of extraction. 

*Sample Number 
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OTHER SAMPLES 12 SHAFr 

Sample No. Level & Looation Value 

1 300 West $5,,17 

2 300 West $3.45 

3 550 East $2.10 

4: 650 East $9.10 

5 700 West $6.55 

6 700 West $7.00 

7 700 East $4.20 

8 750 West $0.69 

9 750 East $3.50 

10 750 West $5.60 

11 800 West $1.40 

12 1050 West $4.14 

13 1050 West i l •4O 

Average $4.17 per ton 

8 Samples - Average $8.11 per ton 

/ Total 21 Samples ~ Average $5.65 per ton 

-2-



Shaft 1£2 

Sample No. 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

CONGRESS VEIN 

Ore Face in Stope 

Width Sampled 

14" 

6" 

16" 

32" 

60" 

60" 

27" 

24" 

29" 

24" 

18" 

22" 

18" 

27" 

31" 

16" 

200 to 300 Level West 

.44 

.02 

.10 

.02 

.19 

.04 

.26 

.08 

.10 

.34 

.20 

.34 

.28 

.16 

.08 

.06 

.06 

. ,,", 

Value 

$15.40 

.70 

3.50 

.70 

3.50 

1.40 

9.10· 

2.80 

3.50 

2.80 

2.10 

2.10 

170 ft. sampled at 10 foot intervals 

44 
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Claim 

Queen of the Hills 

Congress 

Fraction 

Niagara 

Mosouri 

Why Not 

Incline 

Golden Thread 

Golden Eagle 

Excelcior 

Rich Quartz 

Ohio 

Old state 

Snow Storm 

Niagara Mill-Site 

CONGRESS MINE 

PATENTED CLAIMS 

Mineral Survey Number 

879 

878 

883 

880 

881 

882 

1193 

1352 

1191 

.. 921 

1192 

1H~O 

1189 To cover well 

1188 

880 Covers well on 
Mart1nez Creek 

. , " 45 
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CONGRESS MINE 

UNPATENTED CLAIMS 

DATE OF RECORD BOOK OF 
CLAIM LOCATION LOCATION NOTICE PAGES 

Bellick September 6, 1887 24 291 

Remnant March 12, 1888 25 314 

Boundary February 1, 1893 35 161 

Sunnyside February 20, 1897 45 499 

Highland February 20, 1897 45 496 

Keystone January 4, 1899 50 364 

East Extension of 
Golden Thread March 8, 1899 51 156 

Martinez February 4, 1903 66 591 

Ophir November 30, 1912 86 341 



PRODUC,TION FROM CONGRESS MINE by W. F. STAUNTON 

Production 

Gold 

Silver 

Value Gold 

Silver 

Value per ton Gold 

Value 

Silver 

Tailings 
Gross Value per Ton 

Gold 

Silver , 

Value per ton Gold 

Tailings (Sampled) 

692,332 

388,477 

345,598 

$20.67 

0.60 

$11.60 

.19 
$11 .. 79 

1.20 
$12.99 

$35.00 

0.75 

$19.63 

.37 
$20.00 

1.95 
$21.95 

Tons 

Ozs. 

Ozs. 

$8,029,900 

204,560 
$8,234,460 

$13,597,000 

259,000 
~13,856,OOO 

3~ 01~ 16 () 

~ q I.; I tfh 
fl3Ti 6-9267;-

J 
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WAGE SCALE 

CLASS OF LABOR 
UNDERGROUND: Per Hour 7 Hour Dal 

Shift Boss $ .70 $ 4.90 
Timberman .57 3.99 
Timberman Helper .50 3.50 
Miner .57 3.99 
Slusherman .57 3.99 
Trammer - mule t-ram .50 3.50 
Trammer - hand .50 3.50 
Mucker .50 3.50 
Laborer .50 3.50 
Hoistman .57 3.99 
Tool Nipper .50 3.50 
Repairman .57 3.99 
Repairman Helper .50 3.50 
Miscellaneous .50 3.50 

MILLING: 8 Hour Dal 

Mill Operator $ .63 $ 5.04 
Mill Helper ,50 4.00 
Mill Labor .43 3.44 

SHOPS - SURFACE: 7 Hour Dal 

Shop Boss $ .70 $ 4.90 
Blacksmith .64 4.48 
Welder .64 4.48 
Eleetrician .64 4.48 
Carpenter .64 and.75 4.48 and 5.25 
Shop Helper .57 3.99 
Shop Labor .50 3.50 
Miscellaneous .43 3.01 
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Sampling 

REPORT UPON CONGRESS TAILINGS 
MERRILL METALLURGICAL COMPANY, 

December 31, 1915 1 

Thi. deposit was first sampled in a preliminary way by a represeDta­
tive of the Merrill Metallurgical Company, early in August, 1915. Aa a result 
of this first sampling, the deposit was estimated to oontain 400,000 ton., 
assaying $1.42 gold, and $0.18 silver, or a total of $1.60. 

A second sampling was made three~onths later and the deposit was 
very carefully drilled with approximately 75 holes, the cores being divided 
into approximately 150 assay samples. At the same time, the dumps were very 
caretully surTeyed and contoured. 

As a result of this work, a very aocurate estimate of tonnage 
value is possible and this final estimate i. as to11ows: 

Testing 

Total tons tailings available ••••••••••••• 
Average assay value ••••••••••••••••••••••• 
Average assay value ••••••••••••••••••••••• 
Total assay value ••••••••••••••••••••••••• 
Total value tailings •••••.••••••••••••••••• 

505,000 
$1.46 gold 
$ .21 eilftr 
$1.67 
$843,360 

Approximately eighty-five separate cyanide tests were made, most ot 
them upon an average sample of the total tailings. a number of tests were also 
made upon individual portions of the tailings - roasted, unroasted and sltm.. 
Tests were run with and without regrinding, and with varying cyanide strengths 
and treatment periods. The results of these tests may be summarized as tol1owaa 

Operating Cost 

Sand must be ground to pass at least 100 mesh. 
Time of treatment required: 24 to 36 hours. 
Average recovery value per ton $1.10 
Average cyanide consumption per ton 0.61 
Average zinc consumption per ton 0.21 
Average lime consumption per ton 10.Of 

After a careful study of looal conditions at the mine, particularly 
as regards labor and power supplies, the following estimate of oosts and protits 
is obtained. 

Transportation, dump to mill bins •••••••••••••• ~ •••• O.lO 
Power, exclusive of drag line. and water supply.... .10 
Labor, exclusive of drag lines: 

3 @ iL. - $12.00 
3 ~ 2;50 7.50 
1 84-50 4.50 
1 0 3.00 .3.00 
2 ~ 2.50 5.00 
1 ~ 8.00 - 8.00 - *40.00................ .10 

49 
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Congr.sa Tailings -2-

Suppli.s. Key .6#. 30; ••••••••••••••••• 0.18 
Zino 1/5# PTO 80#. 25;....... .05 
Lim. 101 PTO • 1/2;........... .05 
Miso.llan.ous •.•••••••••••••••• 05 

Water Supp 1y •••..••••••••••••••••••••••• 
Stacking tailings ••••••••••••••••••••••• 
Milo.llaneoua ••••••••••••••••••••••••••• 

.03 

.05 

.~ $0.15 / 

Estimat. r.oovery on g.neral ave rag. sampl., 

COD8truc ion Coat 

Total gold and silT.r ••••••••••••••••••• 1.10 
Total op.rating •••••••••••••••••••••••••.• 15 / 
Gross Profit ••••••••••••••••••••••••••••• 35 

Royalty 10% ••••••••••••••••••••••••• ~... .035 
N.t profit ••••••••••••••••••••••••••••• -.---.~3~1~5~ 

Cost of plaut, $75,000.00 ••••••• " •••••••• 

Interest on .15,000. 7i y.ars ft ~ •••••• 

.148 PTO 

.167 

.03 PTO 

Actual net profit •••• e" ••••••• $0.137 - 169,185.00 

The following .stimat. covera the aotual oonstruction cost of a 4oo-ton v/ 

r.grindi , agitation. filtration, cyanid. plant to r.tr.at to Congr •• s t ngs. 

Drag Lin., boil.r and hoi.t ••••.•••••••••••••••• $1,3OO.00 
Drag Line. oabl. 2500 ft ••• 0.82............... 205.00 
Drag Line buck.t................................ 15.00 
Loading pook.t {old timb.r)..................... 250.00 
B.lt conv.yor and tr.stl. (old and n.w), or 

buok.t .l.vator............................ 600.00 
Conv.yor o~r bin............................... 250.00 
400 ton bin {new timb.r) •••••••••••••••••••••••• 1,500.00 
Slim. pulping .quipmeDt......................... 500.00 
Sluicing f •• d.rs and launder.................... 200.00 
Clusifiers - 2 •••••••••••••••••••••••••••..••••• 1.000.00 
Tub. Mills, 2 {.r.ot.d) ••••••••••••••••••••••••• 6,000.00 
Li •• shatting and pull.ys....................... 500.00 
1 - 240 BP Di ••• l Bng (.r.ot.d comp) 4 cyl, 

14%21, 88,5001 ••••••••••••••••••••••••••••• 18,000.00 
1 _ 35 BP g.n.rator............................. 350.00 
1-- 10 BP, 3-5 BP, 1-3 BP .ator................. 750.00 
El.otrio wiring and instal1atioD8............... 750.00 
Sand ptlJlll).. 2 - 3" •••••••• •••••••••••••• •• • e .e • • • SOl).oo 
Dorr thiok:ne.s 26'x7' (old tank.) 3 0 1,400 ••••• 4,200.00 
Dorr agitator., 30'x12' - 4. 2.300 ••••••••••••• 9,200.00 
Filt.r., 3 - 12"x16', .12,000 f.o.b.(.r.ot.d) ••• 13,500.00 
Vaouum pump 870 r.o.b. NY (er.ot.d) ••••••••••••• 1,250.00 
Air compr ••• or 300 ou. rt •• 2Of, t.5OO rob La... 750.00 
Solution .ump •• 5 (old tank8) moTing and .r.ct.. 750.00 
Pump •• 1-3" tripl.x 4" GFY) "..................... 250.00 

2-3" o.Dtr1tugal, 801. tob 70.) 
ClaritJiag .qui~ (vacuua l.a ••• ) •••••••••••• 500.00 
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Co1lp' ••• fdlinp -~ 

Pr.oipi tatioll .qul~, 1 40 ~ 36" 00llp •••••••• 

Tdliqs oOll"yor aDd tr •• tle •••• ' ••••••••••••••••• ,. 
TdliD«s drag lin ••••••••••••••••••••••••••••••••••• 
1u11dln' •••••••••••••••••••••••••••••••••••••••••••• 
Piping, dr, solution. water, oil ••••••••••••••••••• 
Mi.o.ll&D.ou •••••••••••••••••••••••••••••••••••••••• 

TOTAL.·· ••••••••• 75.500.00 

Th. qu.stion of power plaDt bas b.en ?ery olo.ely studi.d, the total 
r.qulr ... at. approximating 240 BP .zolu.i .. of drag lin. equi~. 

TMre are two feaalble ways of obtaining this power - to equip the 
.xi.ting 10. 2 st ... piant with gen.ratora, el.otrio transmis.ion and motor. 
in the cyanide plaDt. or to inat,all a new Di.sel gas .engine unit ill the c)'Uid. 
plant, with approx1mat.ly 85% of the power belted directly fro-. the main Une 
.haft. 

, ' TM first of th.se alternatives allows a sannge in initial ' installation 
cosi of approzimately $11,000.00, but in spite of thi. the use of a Die •• l type 

, pOlNr plant .hon an eoonomy which may r:easonably be .ezpeoted to yield a net 
s .. ving from ,10,000 to $15,000. in thr •• the one-half year. operatiou. 
Furthermore, the #2 power plant might b., r.qutaltioned by the Congre .. Comp~ 
should work be re.~d in the miDe. 

A filter plant i •••• ential in handling the •• tailings. fir.t b ... u •• 
a ?ery olo.e ,.aving of the soluble values mu.t be had, and .econd becau •• it 
appear. highly desirable to .tack the r.-treated tallings on comp~ land. 

In the Eetimat. of Plant Cost, account has been taken of suoh tanka 
aDd mat.rial as will b. a?&llable for use in building the new plant, and it is 
to be remeabered that all n.w machinery and equi~Dt i. figured at trom 5 
to 20% disoount allowed the Merrill Metallurgical CampaDy al deal.r.. In other 
words, the cost of this plant, if built' under ,usual purchasing oonditiona, would 
undoubt.dly b. from 10% to 15% above these fi gur ••• 

Obviously the two barriers to the profita~le treatment of th .. e tail­
ings are the poor .xtr .. otion obtain.d, even with v.ry tine grinding, and the 
high ooat of chemicals conaumed. Under normal pric.s for oyanide and lino, the 
gross profit. would be incr ..... d by $40,000.00. Aleo, there are indioation., 
.. t this tiM that ruel oil may continue to .. dvance in price. at le .. st during 
the continuanc. of the war. 

lIBRRIU, METALLURGICAL COMPAltY 

COP Y 

• 
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a-Ia w. Morrill 
Loui. D. NiII 
F .... H. . 
H.cbort S. 

THE MERRILL CoMPANY 
ENGINEERS 

3.:i SANSOIIE STREET 

SAN FRANCISCO, CA1JFORNIA 

Suboidi.ry <=-,.... 
n.. AJIoora c-a, 

Mer... c.a;(upl s..-<A., LeIl 

Coble Add.- "WR.OO'· 

{ 
~t:;·NcNoiU 

c..t.. ............ N.I 
W_U'" 
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D. 1. A, LtUeU, 
1I11la BUlW DC, 
11 Paso. TEXAS. 

CO 7' I ] . TIOI: r:: O'!?Y ~y ""':!: r.T;L n - -- II. ~ J 

AlB NAlL ~r ( >A 

Dear Leddell: 

uPon .,. retum tro. a 
han tor eo •• , ... 

Jz~w if. /",,1t l' ~<:. 
(... 

your l.t'er III d beea 

In I' .. a" '0 10Ul' q\8 .tlon ab ,tbe Cangre •• 4uaP wUl aal tha' 
.Ta.k lIOul ,_ aDd. Frank R10ke ot Th. Merr1l1 Conpa d14 ,he WOl'k 11l 
.. 0'101l n1ll1 the aampllns ot 1I1e dWllp. M.B. alao or '!'be 

* .rrlll OOlllPfln7, oomp1led the da ~ and mede ou t t_ reporta. Mr.M1lla 
.. ,.. 1111.' oona1del'abl.· DIODI,. waa apeDt on ~h1. wort, IID4 oon.ld.dlll 
the qualU10.'1ona of the above . 1l8nt1oned Eng1neera, I .hould belle. 
u.. reault. "'f!rI rel1able. Tile pr1. ot .UTer at. that tlme - 1110, 
wa. rat .. a' DO octa. Howe_r, lOU applrently baT. OM ot ~ •• rep ... 
aft1lable. 1n whioh go14 play. the leadSDs role. 

You aat .}tau' 0,.1I11d8 "generat1on tor a 100 ~ ell plant, U81ng 101 OJIln1de 
111 r ton. Thea would be no ohanoe tor tbe auooeastul appllest iDa of 
til 1. Pro .aa w18 re a low t CIlIll sa i a m Tol wd, UDl ea s so_ extaol'cU Dar,. 
oondi tion w.re present. 

In lOOking over our tile 8. I t 1114 t lIl' a~out a year ago w. quoted JeU 
011 the Merrill-Crow and aga1n on t he Crowe Pl"'eoip1 taU on Proo •••• 
Tbe K1l4un ·MimD8Co. who .. mine 1s locat.d in MexicO, was at tbat tt. . 
oana1derlng a oyanide plant. Alao, 70U lBd _ntl0J184 tbe poaalb1l1t». 

. at. plant loing 1n aa the HasaaYlIIlpa Gold M1ne, Phoenix, Arlzona, w1th 
Uthur H. Flags, Manaser. An4 a881n ~u mentioned tbat Xl Oro Y1n1nl Co. 
al HillabQroo,New Mexioo waa putt1nsin a 300 ton plant. Is aD11b1D6 Ukel,. '0 r esult trcm tbea. pom b1l1 tie. ot a ,ear ago? 

we haTe now ln opero-..lon, 1n se",.ral oyan1de plants, our new Simulteneaua 
ClarU'1oa tlon-Preolpitat lon T:rpe units. These were ar1g1nal1l1ntendll4 tar 
sDlll.l planta, up to 000 t CIla ot solution, usl~ ttle b88'l tor th. preclpi-
tation. we haTe two 1000 tell plants ot the same type in operat1on, Theae 
unl ta are oons1. derably oheaper than the old t YP8,wbare the 01ar1t1oatlon 
equipment _a purohased 88 a septr6 te unli. 

I am aolTJ' that my reply regarding the Congress dump "8a delayed. 

your~y~. 
";Y 'rA~ --

LWL: F O B L~X 
14 · M • ••• 1M 
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HARRY T. CURRAN. E. M. 

R. A. PEREZ CO. 
ASSAYERS. METALLURGISTS. 

120 NORTH MAIN STREET INDUSTRIAL CHEMISTS. 

PHONE VANDIKE 6897 
EST. Isell 

LOS ANGELES. CALIF. 

l4r. 1. T. Sherman, 
Care American Cyaml4 Company, 

535 Firth A~., New York City. 

Dear Sir: 

OTTO ELLERMAN. E. M. 

MINE EXAMINATION.MANAGEMENT 

INDUSTRIAL AND MINE SA .. ETY 

MINING GEOLOGY: 

P'LANT CONSTRUCTION AND 

SUP'ERVISION 

At the suggestion of Mr. K. Krebs I am writing you w1th 

referenoe to the Congreas property 1n Arizona. 
Mr. Curran(now deoeased) and m;yaeH were the engineers who sampled, 

tested the ta1lings pond and Ddne dumpa. We made extensive tests 

on the ta1lings both in the laboratory and in a test plant on 

the propertJ. After .. were sat1atied that a profitable reoove17 

oould be made we designed the oounter ourrent cllanide mill on 

the property. One ohange waa made in our original. plans and that 

_as the elimination of olassification. We operated the plan~ tor 

several months and treated aPl>rox1mate1.7 10,000 tons which gave 

a bullion reoovery of near1.7 ,12,000.00. We reoommended after the 

first ten days operation that olassifioation to put in in order 

to make the operation more satisfactory and remove the larger 

pieoes ot rock and old w1re, that would oonstant~ give trouble in. 

diaphram pumps. The people whca we did the work for had borrowed 

the money tor the milling plant. We did not know this and when it 

'beo_ a matter ot the inveatment ot an addi tional 15000.00 they 

could not get more money so loat the property. Others have aince 

tried to work the pond prot! t.ab~ but in everJ instanoe 1 t wu a oase 

0'1 not m01l1ns how this oould be done. I believe we are ~he onl1 

parties · that have milled the tailing and aotu&1lJ showed a profit. 

The tailings will average 11.45 in gold with lesa than an ounoe 

ot silver. There are about 500,000 to 600,000 ton •• There is a 

.. 11 amount ot oopper in s~ ot the material. OUr mill reoorda, 

whioh I have ahow a oyanide oonauaption 0'1 0.' lb. per tOD 0'1 ore. 

'rhe taila require f'rca 10 to 20 pounds l.1M per ton, dependina OIl 

whioh ta1l1ns. are beina Dd.lle4. 
Water i. _oured from a .. 11 about 3/4 miles a_q and oonneoted 

to property bJ pipe line. Mo.t ot ' the water tor a1ll1ng ... takeD 

troa the mine and while it oontaina oonsiderable soluble sal". 

thatoreduoed "he yalue ot the preoipitate., ye~ it i •• atisfaotor,r 

and there i8 .uffioient tor aeftral years o~ratiOJl. 
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SAN JUAN METALS CORPORATION 
BOX NO. 1701 

TELLURIDE: COLORADO 

May 27th, 1935. 

Mr. Gerald Sherman 
120 ~ast 85th ~treet 
New York, N. Y. 

Dear Kr. Sherman: 

I have your letter of May 20th re­
garding the C~ngress Dump. Ky entire file on this 
is in Los Angeles. 

From recollection, the tailings 
dump from my own work I am confident will stand up 
to Kerrills' sampling and values. Frn~ my own work 
recyaniding these tailings better than a 65% recovery 
can be expected without regrinding, provided a scrubbing 
agitator is used ahead of common agitating tanks. 
Scrubbing action is for the purpose of breaking up 
small slime lumps that are very difficult to wet in 
a cyanide solution in this particular class of material. 

I do not think any degree of success 
can be obtained by direct flotation on the old mill 
tailings. Very satisfactory recovery can be obtained 
by flotation on the ~d mine dumE! without following 
flotation with cyanicatlon. - 'l 'dO think it would 
be advisable to cyanide the flotation concentrates 
merely as a matter of economy. As· recall it the 
ratio of concentration by flotation"is very low due 
to the high iron content. 

If there is any further information 
yOU desire in this connectiQ,D pease teel free to call 
on me. 

Kindest personal 

JTS/G 
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lilr. Gerald Sherman, 
120 East 85th Street, 
Bow York, 11. Y. 

Dear Yr. Sherman: 

w. F: STAUNTON 
MINING EN81NEER 

124 W~ST ,.OURTH ST"~~T 

LOS ANGELES.CAL. 

Los An~l~s, Calif., Oot. 27, 1933 

I have not 'been able to answer your letter ot the 14th 
as soon a8 I should have done. It was weloome, howowr, aDd I am qUite 
wlll1ni to iive you any information I may have rolatini to tho Conirese 
mine about whioh you wroto. Also, your letter brin;s to mind meetinas 
with you many years aiO, when you wero at BiBbee, whioh I remember with 
ple.sure. .. 

I have no doubt that somowhat bettor metallur iieal re8Ul ts 
oould be obtained today, and. oonsiderable reduotion in oosts also, as oom­
pared with our rather orude methocla ot 30 years aao. ror OJ'lll thine, our 
praotice involved beddina and dry1na the taI1Inas from the oonoontratina 
mill and. then zealaimini them ~or oyan14atlon., all tho oost of whioh would 
'be eliminated today. I think OUI rooovery was a little better than your 
fiFoS seom to show. 'lho ooncentrato reoovery was very low. I have 
yearly fiauroe frOlll 1894 to 1910 ehowtna the amount of iOld to aooount for 
in the oonoontrati~, aill, by tone ailled and battery ae8&yS, as .7,l18,~. 
and aold aotually paid for as $4,062,239. This would Inclloate a savini of 
only 67 .80~. 'he oyanide plant fiauros for the aue it. show $3,192,819. 
oontained and $2,769,666. paid for, a reoovery of 86.7~. 'raken to.ther 
the total reoowry seema to haw been 94.33~. It 1. partly oonfirmatory 
that nob9ciy has "t .uoceeded 1n reworkina our tail1np, al thouab .any 
haw tried. 

You mention .. elter reoovery. I fincl a memorandum of a 
yearly oontraot I mado 1n 1694 wttb tho Ianaaa City lork. (shi~ent probab­
ly to il Puo) showina the followina rate.: Silver, 96%, iOld, $19.&0. 
rre1iht and treataent, $16.00 per ton f.o.b. Preeoott. Iron, 161 up or 
down from D8utral bub. Aa the e%ooss of iron was about 30~ this pw a 
net rate ot $10.10 trt. & lreatmsnt f.o.b. Pre.oott. It oo.t u. ,la.80 
a ton to haul ill. oonoentratos to Presoott, so that tho total char &8 on 
ooncentrate. was $a3. S) per ton. Aa the awra~ Fade w .. 7 0 •• , th1s .. ant 
a ohar. of $3.~ per ounoe of aold. .Add.ina tho 'loll differenoo between 
$19.50 and $80.67 ..us a total ohari' on the aold of .... '" per ounoe. 

We did 'bettAr after the railroad. was bunt, but the lut 
contraot I have a ... oraDdUil of, made for three year. in 1901, wu: 8il wr, 
9~; aold, $19.50; rre1;nt & 'reatment f.o.b. Coneress Junotion, $16.00 
per ton, w1th l~ por unit for iron in eX08.S of .111ca (eay, .4.50) 
leavina a net ohara- of $lr.eo frei~t aDd treatment. 

1 40 not th1nk there 1 .... ry much to 'be looked tor 1n in.­
oreased mill reoo~r)'; pos.ibly m~ a ton at mo.t. ali 1t the oonoentratt • 
• hould pro,. suaoept1ble to oyanide treatment .0 .. to put the whole produot 
into bullion. there would 'be a lazao .. vin" porha~ tJ,.OO a ton. . 
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!he really bla ditferenoe today ia ot oour .. , the 60~ 1nore.... 1n 
the prioe ot COld. We uaed to oonaider $7.00 a ton a8 about the aFli ttinl 
point a8 between ore ana .... tI, thit la, rouifily, d.SS os. !Oday, with '80. 
COld, thh woUld. be only 0.233 os. It aee. prol:able that, allowina tor aaT­
inp under modern oolld,it1ona, anythina aboTe 0.8 os would pay. !he quaation 
ii, how much ore abon that Fade oan be reuonably oounted on, aD1l I don't 
..,e any way ot arrlTUl& at an anawer to that than aotual eumlnation and. 
8&IIlplina. I 1:10118_ there i8 a lar .. tonnai8 1n the liiapra miDi, bllt thia 
ia a mere pa8. 

In the Conare.a alne U"lt, a8 d.latinpi"d trom the Ilapta, I thlnk 
there are po8aibl1itiea in the old atope tillinaa, on aooount ot the way in /1 
whioh ainina was done. 'fhe wln belna DaIlOW alld flat, about 86 dea. dip, it 
was usually Il8ces8ary to blut aOll.8 of the hanaina wall, Which, however, tre­
quantly oarried hiab arade atrinilra. !hi8 wall rook oonstituted the fl11ina 
whioh kept 010" to the .topina tace.. 'fhe miIlOral was nry brittle aJld hleb 
arade and. while attempt. were made to uep aplit lailina between the workln; 
taoe and the t111ina, a ateat deal ot tint aiD8ral wu undoubtedly bluted 
into the fillina and lost. 'fhi. oondi tion may eu11y pron to han ainn 
sutficient Talue to the aob to ma.lol.e reworkin~ l,r oti t abl e Ulna r ,'loda r n oooo.i-
4ions, a8, for instanoe, tha use of draa sorapers and looal separation ot tin. 
and' ooatse and perhaps soma hand sortini, the rejeot iP1na direotly baok into 
the stopes, savina hOistina on ~l but the roueA oonoentrate8. 

In re.,rd to tonnaae ot suoh aob avallabli, there 8hould be a.t leut u 
muoh a8, and probably more th~, the amount of ore ptoduoed, 8ay 700,000 tons. 

Certain parties have undertaken to work the surface waste dumps. I have 
nevar resarded them as valuable. 

Owina the the inoreae~d prioe of aold, there are oertalnly some possibil­
itie8 in rewotkini the old stopa fills on the Coniress vein, and in millin, 
ore already opened on the Niagara vein, 'but I think there 1s a really &Ood 
ohanoe in the liaaara in new azound at areater depth. 

U~erlyini the Niaaara vain, whioh has an easterly-we8terly strike, and 
dip ot parhaps 40 deg., thete is a areenstone dike -with 8lightly dUferent 
stzike, and dip ot around a5 deg. This dike is almost identioal in oharaoter 
~ith the Conarass dike whioh oazried the ore in that mine. The Niaaara vein 
interseoted this dike at about 1975 toet depth in the extreme ea8terly part 
ot the mine olose to the bia tault. The dike was heavily mineralised at the 
interseotion and the ore in the dike was ot the same oharaoter and arade as 
in the Conzres8 as dist1JliU1,shed tran that in the liiap.l'a vein, whioh belonas 
to the 01as8 entirely in the ilanite. This hiih irade extended easterly to 
the bia fault where it was out ott. To the west the work was at tirst oon­
fined to the dike but as the distanoe trom the interseotion inoreased the 
hiah irade ~radually failed and orossouts were run into the hanaina to the 
Niagara, and thereafter the work '!fas done on that vein. 'rhe line of inter­
saotion would run downward to the northwast. 

The 111aiUa shatt is an inol ina on the VEl in and its course hap{l8ns to 
ooinoide 0108ely ~ith the oourse ot the interse~tion ot the planes ot the 
two veins. It seems hiah!Y probable that a new line ot hlah grade stopes 
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oan be opened by Binkina the liaiara Bhaft a few hundred feet below it~ present 
depth of 8050 faut. !he 1900 leTel is oonneoted to tho No.4 shaft, 700 feet 
west, so that th~r6 is i00d ventilation. Sinkina of this oharaoter i8 o~ 
parativsly oheap. The little water met with 1s readily bailed. It amount. 
to little more tha:1 runl1iDi a dxlft on an inol ina. 

y~u will perhapB be surprised at havini drawn down on yourself suoh a I' 
wordy reply. Yy apoloiY is my interest in the old Conare.a fram my many 
years oonr~eotion and my belief that it hae a future for 8omebody. 

Sinoerely y~ ~ _ _ 

~~/ :;'~ 
wra/H 
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W. F: STAU NTON 

MINING EN.INEE" 
•• " WEaT ,.OUftTH 8TftEET 

LOS ANGELES.CAL. 

.1. 0IIal4 Bllaman, 
l~ a:ut 86~ Btr •• t, 
•• w lork, a. J. 

!)ear Mr. She man: 

.e are tl81n& oonaknUy told b1 the ... Dealera that hlato:ry 
and huaan experlello8 a:re no lon.r aafe SUid.eai that a:lllilar oaU88e can no 10.-r 
ce cl8peJ3dH on for aimllar .ffeota am u preoeMnt\t han &OM tna way of supply 
atd ".aD4, but I pie • .1 _ old fa8hioJl8c:l aJld feel better able to pea what 
w14l happen lf 1 bow what hu alrea.cl1 bappenec:l. 80 I .. &Oina to be historioal 
in nply1na to yQU letter of Ja,JJU&.rY 'I aak1ng aDOUt t~ water IlUpply at CoDenaa, 
ane! to 40 eo, 1 have been d1.1na into aUDdry old note booka. 

Je bouaht the miDI froa the Di_oncl Joe ienolda eatate ea:rl y ill 
l~', and I nn' then in June aa auperint.Dc:lent. •• had. Deen told. that tll8 "11 
in Mut!lII. cr.ek oould be dapeJld.ed on for an ample INpply for . the ~ atap aill 
aDd the o_p. 

.e .... to have had a little ahorta,. at flrat, on aooount .f t.­
perfeot a:rran,. .. nts for aaTina water, whiob .. re CII 1I1a 1aproft", after whlch n 
aot alona taUly well th:rouah the aummer. whioh W&8 .,..ry dry, with no good. rain 
until late 1n Ootocar. 

aa followa: 
'the flr.t defln1 te note 1 find 1s dated July sri, 188. and ia 

Wiater fOI aill supplled b1 7-1/S z " z 10 Inowles puap 
(in well) running at lao total .troue per m1n~ i-l/2 hr. per 
M. thi. inoludes all water used at hoist aDd. town u n11 u 
m111, and figures 86,56'1 gale. at full .troke ancl no allowanOl 
for alip. ProcaDly SO,OOO gale a day runa e"u:ythlJJC. W.ter 
ral .. " SOU ft. th:rOUib abOut 1 aile of • In. 'plpe.· 

!hat w .. the pioture wh.n n .tarted. .b n .. re alllina 100 
tona a day, it would appear that n nre .tt1ll& AloDa on the alao.t lncredibly 
eaall allowance of a)O ple. per ton. .e began ezper1Mntlna with the oyan1da 
proces., .. , of oou .. , the oamp use of water lnoreaaecl, ard 1 fiDel a note 
c1atecl lOT. 11, 1884 ehowin; that 1 made a ohe~up aDd cleolcled that n Dledecl 
30,000 ple. a clay of DI .. water for eftrythlng. that would bI sao .-•. per ton, 
whloh 18 pro .. Dly abOUt rlght. 

Utlc:l8r normal "'ather oOMi tiona the Kart1nlS .. 11 pro"" .uf­
floient for the 40 .taF.. In dry .pelle we clug d.itohes to bed rook. in the eard, 
~ead.ing tbta to the n11, and in a ,ear C?r two I ha4 a aerie. of ehallow n11. 
put down up .tre .. frca the 1I&1n wen, and oOnnlote" by a , In. plpe 11D1 that 
was .ade to aot as a elpbon. 11th euoh ezped1ent., aDd in eztre •• oue. by 
haTing the rallroa4 people dump scae 0&%. of water lnto the n11, we kept thlnge 
101ng until .. bull t 'he .. oem 40 ataap aUl, in laOl, when .. bousht the O'lIe11 
ranoh on Date CrNk 8 alle. DOdh, where tben i. an alXlndant .upply·, aDIl Jlut 1A 
a " In. plp1 11111. 



( 

G. 8. -8- Jan. 11 ,1~S6. 

At that tiM tbl fileal year of the ocapany ... t~OIl Sept. 1 to .Aug. 31 , 
aDd the only definite aD4 ocapleil Itateunt I oan find fortunately oowr. part. 
of 1801 aDIl1808 .hen.e bought t~ O'leU ranch. !he .t.temom 1 ... garegated 
by aonth8, but I .111 ooDllOnae to total •• 

Tear SopiOl1l:ler 1, laol - Aul. Zl, l~Oa. 

lOIla al11ld, 
'ODa cyanidld, 

let letura, ooncent rate I , 

• • oJaDidi bullion, 
SUDdry reo'ts., stOrl, boarding houae, eto., 

Dllbu.r ... ntl: 

lilt, 

Operating, 
All otiler, 

Inclucled in ·other" IspllI80 are Capital itl •• : 
Purah... of !)ate Creek Banoh aM 1IlproYing .... 

for .ater aupply, ' 18,58. 
Blpa1rl am 1aprowllentl to 10. 1 .111 prepar-

.tory to starting I~, 1?,fQ4. 
Actual profit aboft operating e%p8118O and. l1iDl deftlopaent, 

tI68,SlS. 
880,888. 
'1,1'11. 

18'1,061. 

6'16,-'01. 
'181 ,651. 

M.886. 
'l&8,M? 

In rep%4 to the aotul OOlt of water lupp1y, I 'tim tM fo11ow1111 tab­
UlaUol1 1n OM of the old note booka: 

Water SuPFlr. - COlt. 

Tear. 'ona J\lIl Labor aDIl lotal Coat 
KUle4. COlt. All othel SXPlJl.Ie. Of Yatel. 

lS8' SI,881. t8,318.88 '8,141.81 ",fBO.11 
lS8& .,681 l,f3l.81 1,0i? .81 1,101.'1' 
1881 14,110 8,048.68 1,078.60 1,18a.18 
1887 .,'11 1,7Si.1e 1,81f.60 1,'''.'10 
1888 18,136 8,111.60 1,685.f1 5,71i.81 
1888 15,081 8,110." ,,8,-'07.14 10, '11 '1. '18 
1800 1&,811 I,M?" 8,S,".88 11,118.48 
1801 ,",S88 l,al.87 I,NI •• '!'?I.7i 

MI,"" ",OI8.R A,011.01 .,0R.a 

1 _ uable to aooount for the two exceI11 .. 1, hlab reUI, unlell lt ... 
that we .. re bu,lDl water frca tile ra11road before puttln& In tha Date Cnek pl_. 
n. 1 a .. ra. oOlt, 11" ,er '011, .. e ... ry hlp. 

t _ to14 that plople who haft been recently trr1nl to work the '&1111&. 
ha. n11e. OD t~ al •• ater. I oould. ha .. told tbaa that it 414'1&' _0lIIl_ ,. 
anrthlnl. I ha1tl a .aoraDll1a of ~bI _oUllt of .ater holate. fr. the 1010 11 .. 1 
ot the 10. I lhatt tor tlla ,ear 18Oi-'1, .hlch ... 18,181 tOM, ' aDIl ~hat, lf I haw 
flpred it oo~.ceoUy, oorreapoD41 to oDlr a1:MNt • pllODl per all1lte. 

With bllt wllhl., I .. , 

""/1 
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Ore Possibilities at the Congress Mine 
Geological History oj This Interesting Old Property 

Suggests Advisability of Further Exploratory 
W or~ and Development 
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No.3 shalt on Congress vein. It is 4,000 It. deep on a 25-degree i ll cline 
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MILLS BLDG. 
EL PASO, TEXAS 

W. A. LED DELL 
MECHANICAL AND 

METALLURGICAL ENGINEER 
Sll·Sth AVE. 

NEW YORK CITY, N. y, 

The Congress Mining Corporation, 
100 Broadway, 
New York City, N.Y. 

Gentlemen: 

Mar ch 16, 1936. 

In accordance with your request, I am herewith submitting 

my report on the cost of rehabilitation of the present cyanide plant 

for the treatment of the old tailings from the Congress Mills. 

In order to obtain this desired information, it was 

necessary to: 

1st - Survey and sample the dump for quantity and value; 
. maps, weighted values of samples and tonnages 

are submitted in a separate report. 

2nd - Using representative samples of the above sampling, 
make the necessary metallurgical tests in 
order to obtain the information for planning 
the most suitable treatment and flow sheet 
with the percentage of recovery to be expected. 
Reports by the American Cyanimid Company and 
Profe'ssor John F. Graham are attached. 

3rd - Design the flow sheet and calculate the size of 
the equipment in each stage of the 
treatment. 

1. The result of the survey referred to above gave 

as conservative figures a tonnage of 120,000 tons of the white or 

unroasted tailings and 280,000 tons of the brown or roasted tailings; 

total 400,000 tons. Assays of the white sand samples averaged 0.0734 
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The Congress Mining Corporation -2- March 16, 1936. 

J 
oz. in gold and 0.~5 oz. in silver per ton. Assays of samples of the 

j 

brown sand tailings averaged 0.0527_~oz. in gold and 0.33 oz. in silver 

per ton. 

2. As a con~ervative figure a recovery of 85% of the gold 

and 75% of the silver can be expected on the white sand and 70% of the 

gold and 65% of the silver can be expected on the brown or roasted tail-

ings. 

3. The third item above "Design the Flow Sheet and Calculate 

the Size of the Equipment" is taken up in detail under the following: 

1st - Metallurgaical Treatment in General and the Recoveries to 
be E4pected; 

2nd ~ Explanation of Flow Sheet Selected; 

3rd - Estimate of Operating Power Required; 

4th - Estimate of Operating Costs; 

5th - Estimate of the Cost of Plant Changes and Additions. 

METALLURGICAL TREATMENT IN GENERAL: 

One of the first conditions to be investigated was to 

determine, if any of the gold was in a water soluble state. This W8.S 

not found to be so. 

Flotation was tried but resulted in low recoveries. 

The cyanide tests made were to determine the fineness of 

grinding necessary, the time of agitation treatment, the dilution ratio 

advisable, and the amount of lime required per ton of ore to give pro-

tective alkalinity. 
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J 
Grinding to 78% -200 mesh seems to be the economic limit to 

which to grind, although the extraction is iwproved, by finer grinding. 

Time of agitation treatment is to a certain extent interchangeable for 

finer grinding and to a certain extent is cheaper than excessive power 

and steel cost to produce the finer meshes. 

The time of agitation treatment is found to be at least 48/ 

hours on the coarser meshes. Extraction may be improved by continuing 

this treatment for 60 hours which can be done in the same agitators by 

changing the di1uiion ratio of sand to l~quid. 

Agitation will take place at dilution ratios of 2 to 1 or 

1-1/2 to 1. 
.. .....---

The amount of lime required is found to be from 12# per 
v 

ton of ore for the white sands to 20# per ton for the brown sands. A 

high recoveTJr of tailings water may lower this lime consumption. 

The settling ratio of the ore is very rapid indeed and no 

extra lime will be required to assist the settling rate as is often the 

case. 

A summary of the tests on both white and brovm sands indi-

cated that recoveries as follows can be relied upon: 

White Sands 
Brown Sands 

EXPLANATION OF THE FLOW SHEET SELECTED: 

85% 
70% 

Silver 

75% 
65% 

RecoverY of Tailings.- The most economical method of 

collecting and delivering the tailings to the mill will be by means of 

a slusher hoist and a belt conveyor. 
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A 35-H.P. hoist has been recommended by the manufacturers for 

the work of handling 300 tons in 8 to 10 hours . In order to provide ample 

power it is proposed to power this hoist with a 50-60-H.P. Diesel engine. 

The tailings sands are very clean and have practically no old 

timber in the sand but the slusher hoist will deliver to a -grizzly and 

screen over the movable hopper feeder over the belt conveyor which will 

deliver to the present storage bins at the mill. 

In addition to the bins the conveyor equipment is on hand for 

most of the incline conveyor. 

Lat er in the operation a 200 to 300-ft. cross conveyor will 

have to be added to gather the sands from each end of the tailings de­

posit. This is provided for in the estimate. 

Mill Bins.- The 250-ton mill bin wrdch is already erected 

on the property is divided and it will therefore have to be provided with 

2 feeders to deliver the sands to a common conveyor which will deliver 

these sands to the bowl of the bowl classifier which is arranged in closed 

circuit with the ball mill. 

Lime will have to be fed to the ball mill in amounts of 

approximately 1-1/2 to 3 tons per day. Optionally it could be added to 

the feeder conveyor. 

Grinding.- The ball mill at present in the plant is a 

6' x 4' Colorado Iron Works mill but is somewhat small for the required 

tonnage. Therefore, a larger mill (7' x 36") has been provided for in 

the estimate. 
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By feeding the sands direct~ to the bowl of the bowl 

classifier it is intended to classify out as much as possible of the 

55% of -200 mesh material in the original feed. 

Theoretically the amount of grinding to be done could be 

accomplished by about 50 H.P. However, the actual tonnage of -100 

mesh which will be required will be affected by so many variables, 

such as the efficiency of the classifier, the hardness of the are, 

etc. tl'nt while the present ball mill, which requires when fully loaded 

about 60 H.P., the actual reduction of 300 tons per d~ of sands to 

all minus 100 mesh material Vlould be a little in doubt. Therefore a 

100-H.P. motor is recommended. 

One other point in favor of more mill capacity is the 

fact that finer grinding improves the percentage of recover,r. 

If the present mill should be used it would have to be 

provided with a new lining, scoop and possibly have the grates in the 

end removed. 

Classification.- In order to get efficiency in the 

grinding circuit, there should be good classification. This will 

r equire a bowl classifier and in order to get good separation on the 

finer mesh sizes a high dilution must be carried in the classifier. 

This is the reason for the separate solution circuit of 75 G.P.M. 

shown in the flow sheet. 

Settling.- The capacity of a cyanide plant is also 

limited by the area of the thickeners. Preliminary' tests have been made 

which show a verry high settling rate. 
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At a plant capacity of 300 tons per day the settling rate 

in the last thickener will be 2.85 sq.ft. per ton per 24 hours. 

Agitation.- The underflow from the primary thickener nun is 

delivered by a 4" duplex diaphragm pump to a series of 3 - 361 X 17' 

Dorr type agitators. The flow sheet indicates agitation at 2 to 1 but the 

agitators are calculated to give 60 hours agitation at a dilution of 1-1/2 

to 1. They ,rill r equire about 100 cu. ft. of free air per minute at 20 to 

~5 pounds pressur e. This will r~ quire about 10 H.P. which with the 

mechanical pow~r will give a total of 15 H.P. for the agitator power. 

Decantation.- The pulp from the agitators is diiliuted and 

discharged by gravity to the decantation thickeners. The overflow of 

thickener "V" is returned by pumping to the mill solution tank for further 

enrichment in the grinding circuit. 

Fresh water and barren solution enter the circuit at either 

"X" or nyu as practice may indicate. Discharge from thickeners is at a 

dilution of 1 to 1. Four-inch Duplex Diaphragm pumps will be required to 

handle the underflow of each thickener. 

Tailings Disposal.- As the proposed tailings pond site is 

almost level transportation of these tailings should be by means of a 

pipe line and a Wilfley pump. Water can be added to t ailings at this 

point if found advisable. 

About 60% of the tailings water should be recovered for 
/ 

mill use. 

Clarificatiob.- Clarification will be by means of duplicate 

sand filters. These will be provided .nth wood screens, cocoa matting and 

burlap, over which is spread the sand. 
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An optional method of clarification would be a Butters 

filter with a wet vacuum pump. 

Precipitation!- In order to hold down capital costs 

duplicate zinc boxes are planned for use in precipitation on zinc 

shavings. 

We have in the pr esent mill a Crowe Vacuum tank for use 

with zinc dust equipment but the use of this might necessitate the pur-

chase of patent rights for a short-lived operation. Also it is under-

stood that the Crowe patent is due to expire shortly. 

Zinc box precipitates can be expressed in sealed cans to 

a refinery or a melting furnace can be installed and the bars shipped 

to a mint for parting. The refinery treatment charges are usually very 

reasonable and this method would save the cost of a furnace installation. 

Miscellaneous.- Calcium cyanide will be dissolved 

in a small Pachuca tank which will then be diluted in a stock solution 

tank for use in the mill circuit. 

Four triplex Diaphragm pumps now available at the plant 

will have one bowl removed from each as they are over-capacity for our 

circuit. These four bowls will be sufficient to build up two new duplex 

pumps with timber frames. 

As the plant will be located on almost a level site a 

Wilfley pump will have to be used to lift the classifier overflow into 

primary thickener "U". 

A nUIIlber of small pumps now at the plant ,!ill be used on 

the most suitable service, after reconditioning. 
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Four of the present thickeners with their tanks and super-

structures will be used in the reconditioned plant. The original super~ 

structures were weak, but can be suitably reinforced. 

The original agitator tanks were so small that only a 

few hours agitation was possible. These tanks can be utilized in some 

other service. 

It is proposed to use the following old equipment which 

is already on the property: 

1 - Conveyor idlers and belt to deliver the tailings from 
the slusher hoist to the mill bins 

2 - The Mill bins of about 250 tons capacity 

3 - Four thickeners erected and in place at the present time 

4 - Four 64 Triplex Diaphragm Pumps 

5 - Precipitation building 

6 - Various pumps, some of which can be utilized to eliminate 
purchase of new equipment 

7 - An assay office partially equipped 

8 - The Martinez pump station supplying water to the mill. 
It is' intended to install a small pump and 
pipe line near Date Creek to augment the 
water supply in dry seasons 

9 - Various wood and steel tanks which .may be utilized 

10 - A 6' X 4' Ball Mill which is somewhat small for the 
requirements. It may, however, be utilized. 

11 - A quantity of pipe and fittings 

12 - A number of motors which may be reconditioned for use 
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The Congress Mining Corporation 

ESTIMATE OF OPERATING POWER REQUIRED: 

Conveyor to Mill Bins 
Feeders and Feed Conveyor 
Classifier 
Ball Mill 
Wilfley Pump 
5 Tickeners at 2 H.P. 
Primary solution Pump 
Mill Solution Pump 
Barren Solution Pump 
Wilfley Tailings Pump 
Agitators Mech. H.P. 
Agitators Air Compressor 
Tailings Water Return Pump 
Machine Shop 
Extra 

-9- March 16, 1936. 

Horse Power 
Requirements 

7 H.P. 
2 H.P. 

10 H.P. 
100 H.P. 
10 H.P. 
10 H.P. 
3 H.P. 
5 H.P. 
7 H.P. 

15 H.P. 
5 H.P. 

10 H.P. 
10 H.P. 

5 H.P. 
-2...H•P • 
204 H.P. Connected Load 

Assume actual horse-power at 80% of connected load. 

Then 204 x 0.80 = 163.2 H.P. actual 

163.2 x 0.746 = 122 K.W. 

ESTIMATE OF OPERATING COSTS: 

In estimating the operating costs of the plant, for the labor 

estimate the prevailing local rates have been used. 

The crew for the plant and their rates per day are as follows: 

1 Superintendent $10.00 .J 

1 B kk 5.00 '/ 
00 eeper 

1 Master Mechanic & engineer 8.50 ' 
3 Mill Shifters at $5.00 15.00 J 

3 Helpers at $4.00 12.00./ 
3 Laborers at $3.50 10.50 v 

1 Assayer at $5.00 5.00 J 

Total $66.00 

This gives a labor cost for 300 tons per day of 
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66.00 
300 or$o.22 per ton for labor, 

and the estimate of operating costs will then be: 

Cost of placing tailings in mill bins, 
including operating labor on hoist 

Labor cost in mill proper 

Supplies: 
KCN 0.6# at 0.16 
Zinc 0.4# at 0.13 
Lime 21# at 80% efficiency at $11.00 

per ton 
Steel 
Ot]:)3r chemicals 
Water 
Tailings Disposal 
Power - 14 KWH per ton at 0.007 

ESTIMATE OF THE COST OF THE PLANT CHANGES AND ADDITIONS: 

1 - Sullivan Slusher Hmist driven qy 50-60 H.P. 
Diesel Motor - complete with scraper 
and ropes 

Freight and installation 

1 - Grizzley in place 

1 - Screen 

1 - Hopper (lined) 

1 - Belt conveyor (material on hand) 
Erection only ( 4 M ft. timber at $50.00) 

1 - 300' cross conveyor erected complete 

2 - Feeders 

$0.12 

0.22 

0.096 
0.052 
0.12 

vt 

0.04 )Jt Ib 
. 0.04 

0.03 
0.02 
0.098 
0.836 

$ 4,270.00 

300.00 

150.00 

350.00 

100.00 

200.00 

3,60(),00 

60.00 
9,030.00' 
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Forward $ 

1 - Conveyor under Bins 

Supports for above, 2 M ft. timber at $60.00 

1 - Bowl classifier 

Supports for above, 3 M ft. timber erected at $60. 

:Motor and drive 

1 - 7' x 36" Hardinge Ball Mill, delivered and erected 

Ball Mill Foundation 

1 - Ball Mill motor and control, erected 

Foundation for motor 

Belting for above 

3 - 36 x 17 Dorr agitators, wt. 6,000# 
Freight 
Superstructure 
Piping 
Tank erected 
Foundations 
Timber 
Clearing site 

1,500.00 
120.00 
300.00 

50.00 
1,400.00 

300.00 
200.00 
100.00 

3,970.00 
x 3 = 

1 - Wi1f1ey Pump and Motor for c1assifer to 
primary thickener 

1 - 33' new Dorr thickener, 8,600# 
Freight 
Erection 
Piping erected 
Tank erected 
Foundations 
Timber 
Clearing site 

2 - New Diaphragm pump frames 

1,285.00 
170.00 
100.00 
100.00 

1,400.00 
300.00 
200.00 
100.00 

9,030.00 

400.00 

120.00 

4,975.00 

180.00 

300.00 

4,600.00 

1,000.00 

1,850.00 

50.00 

40.00 

11,910.00 

600.00 

3,655.00 

100.00 

5 - Thickener gear motor drives complete with 
belts for pump and mechanism 900.00 

$ 39,710.00 
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Forward $ 39,710.00 

1 - 20' x 10' Barren solution tank 450.00 

1 - 25 x 12 Mill solution tank 650.00 

Clearing site and foundations for above 2 tanks 500.00 

2 - 25 x 8 sand clarifier tanks 
Foundations for above 
8 M ft. timber at $50.00 
Cocoa matting and burlap 
Sand filling 

1 - Wilfley tailings pump and motors 

General Mill piping 

Cleaning out all present tankage 

Excavation under present tanks 

Machine shop and tools 

50 H.P. Standby Engine and Generator 
(An old auto engine will do for this) 

New transmission belting 

Shed over ball mill and classifier 

Hoppers and chutes under ore bins 

1,200.00 
600.00 
400.00 
100.00 

50.00 

1 - 110 Cu.ft. low-pressure compressor complete with 
10 H.P. motor and Vpbelt drive delivered 

Foundation and erection of above 

1 - Grinding water circulating pump from thickener nun 

to Mill Solution tank - motor pump for 
100 G.P.M. installed 

3 - 2 H.P. gear motors for present thickeners 

1 - 5 H.P. gear motor for agitator drive 

!epairing all old motors 

Repairing all old machinery 
$ 

2,350.00 

650.00 

1,000.00 

500 • .00 

500.00 

3,000.00 

750.00 

300.00 

1,000.00 

500.00 

760.00 

150.00 

300.00 

500.00 

200.00 

400.00 

2,000.00 
56,170.00 
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Forward 

1 - Barren Solution Return Pump, 200 G.P.M. 
motor pump installed 

Erection of 3 new agitators and one new 
thickener 

Timber for walkways, launders, etc. 

2 - Zinc boxes at $400.00 

Barren solution sump 

Clarified solution sump 

Wilfley ta.ilings sump 

Tailings Pipe Line 
• 

Tailings water pump and return pipe line 

New tailings launders 

1 - Cyanide dissolver 

1 - 20 ' x 10' Stock solution tank, erected in place 

1 - Lime feeder 

1 - Lime storage bin 

1 All iron valves and fittings 

Concrete floor under thickeners and agitators 

1 - Tilting Furnace 

Miscellaneous 

1 - Mill water pumping plant and pipe line 

1 - 200 H.P. Diesel Engine erected in place 

1 - Tailings Pond Fence 

Repairs to plant fence 

$ 56,170 .• 00 

225.00 

800.00 

1,500.00 

800.00 

400.00 

250.00 

100.00 

500.00 

600.00 

500.00 

75.00 

1,700.00 

200.00 

500.00 

1,500.00 

1,000.00 

500.00 

15,000.00 

17,000.00 

1,500.00 

500.00 
101,320 .. 00 
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Forward $ 101,320.00 

1 - Telephone Line 500.00 

1 - Power house for Diesel Engine 1,000.00 

Repairs to houses 1,500.00 

1 - Truck 1,000.00 

1 - Warehouse and yard 1,000.00 

Additional assay equipment 1.000.00 
$ 107,320.00 

Engineering 5~300 .. 00 

Contingencies 7.~80.00 
$ 120,000.00 

I am of the opinion that an expenditure of $120,000.00 should 

be ample to construct complete at Congress a cyanide plant of 300 tons daily 

capacity as described in the foregqing. 

In conclusion, it might be said that equipment vital to 

good plant operation will be purchased new or will be carefully inspected 

before purchase if used machinery is selected. 

As the details of the plant are taken up carefully in the 

design of the new plant further economies may be found possible by the 

use of equipment already on the propert,y. 

~~ I ~.{" L DDELL 
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AMERIOAN CYANAMID CoMPANY 

ORE DRESSING LABORATORY 

Final Report 

Cyanidation Tests on Samples o~ 
Congress JUnction Tailings Sub­
mitted by Mr. G. T. Sherman 

Introduction: 

The following samples designated as nCongress Junction Tailings, 

Congress Junction, Arizona", were received at the laboratory for metallurgical 

testing: 

An express shipment consisting of tour 00 pound sacks and two 

5 pint bottles ot water. The four sacks containing the samples were marked No.1, 

No.2, No.3-A, and No. 3-B, respectively. One of the bottles was marked, "Martinez 

Creek tAt" and the other "Date Creek tB'ft. 

Two small samples weighing about 12 pounds each were received by 

messenger trom our New York Office. One of these samples was marked: "Composite 

500, Compos! te, of 8 holes" and the other, CompOSite #600 Holes Congress Dump ... 

The foregoing samples were submitted tor cyanidation tests as the 

results of an arrangement between our Mr. J. T. Sherman and :Mr. Gerald T. Sherman. 

Description ot Samples: 

The tailings dtmp trom which these samples 1'Iere taken was stated to 

contain two distinct types o~ material, namely; a roasted and an unroasted material. 

These products are distinguished from each other by their color and have been 

classified as -Brownian sands" (roasted) and "White sands" (unroasted). 

Samples "No. 2ft and ftComposite sample 000 composite sample ot 8 

holes" were classified as brownish sands, whereas, SEmple "No. 1ft and ·Composite 

#600, holes congress dump 3-13-17-62-63-64" were deSignated as white sands. 
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Samples Nos. 3-A and 3-B were composites mada by mixing Samples 

1 and 2. 

The tailings pile trom which these samples were taken was stated 

to have been standing in the dump 'tor about 30 years. The samples received tor 

testing purposes were essentially all -10 mesh dry sands. They did, however, 

contain sane sott lumps ot the tiner material, which were easily broken up by 

screening. 

Purpose ot Tests: 

We were requested by Mr. uerald T. Sherman to conduct cyanidation 
V'1 (3 (). "I 

tests on samples No.1, No.2, Compos i te No. 500 and Compos i te No. 600. No 

cyanidation tests were run on the composite samples Nos. 3-A aDd 3-B. 

Preliminary Investigation: 

Preparation ot the Samples tor Testing: 
~ 

Samples No. 1 and No.2 

The samples were treated separately. Each sample was screened 

thru a 10 mesh sieve to break up the lumps, mixed thoroughly and halTed by rittling. 

one halt ot each sample was then mixed thoroughly and divided into 600 gram test 

charges. A head sample ot each ot the samples was riffled out and submitted tor 

assay. The partial analyses ot these head samples are presented in Table 1. 

Samples Compos1ta 500 and Composite 600 

These two samples were treated separately and each were prepared 

tor test ing as tollows: 

llie total amount was acreened thru a 10 mesh siave to break up 

the lumps, mixed thoroughly by rolling on a rolling cloth. The tailings were 

then spread out into a tlat circular pile. Hepresentative charges ot 600 grams 

each were removed by dipping out small amounts of the tailings with a spatula from 
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numerous parts of this pile. A 600 gram charge was ground wet in the laboratory 

rod mill and a representative amount of this charge constituted the head sample. 

In case of the composite No. 500 two head samples were cut out, one was pulverized 

dry in the usual manner and the other was washed to deter.mine the water-soluble 

values. 

The partial analyses of these samples are presented in Table 1. 

Table I .., l 
" I )<.11" 

Analyses of Head Samples 

Sample No. Pb S Ori~. Dul!licates Averafie 
% % Au oz./ton Au Au Ag 

oz./ton (a) (b) oz./ton oz . /ton 
No. 1 0.031 0.40 0.0495 0 . 0685 0.0590 0.500 
No . 2 0.036 0.41 0 . 0535 0,0545 0.0540 0.430~ 
No . 3-A 0 .031. 0 .42" 0.0575 0.0635 ... 0.0605 0.450 
No. 3-B 0 . 0600 ... .. 0.0600 0 . 450 
Composite 500 (dry) 0 . 0453 0.0735 0.0420 0.0536 0,441 

" 500 washed 0.0459 0.0405 0.0845 0.0569 0.441 

" 600 0,0620 0.0765 ... 0.0692 0.509 

• Composite of samples 3-A and 3-8. 

It w11l be observed that the gold values were "spotty" i.e . , not 

uniformly distributed thruout the samples. 

The following special method of assaying for gold and Silver was 

used in obtaining the foregoing and all subsequent results: 

TWo 2-assay ton charges in duplicate , a total of 8 assay tons of 

each sample, were fused. Two of the charges were inquarted with silver and the 

other two were not. '!he l.e.ad buttons of the two inquarted charges were com-

bined , scorified, cupelled, parted and assayed in the usual manner for gold. 

The lead buttons fram the other two charges were combined , scorified, cupelled and 

the dor~ weighed. This do~ was then parted in the usual manner and the gold bead 

weighed . It will be hoted that this method of assaying require s the fusiOn of at 
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least 8 assay tons ot the sample and the weighing ot a gold bead representing 

4 assay tons. It, theref~e, is a means of minimizing the errors introduoed by 

the "spotty" nature of this ore. 

Miorosoopioal Examination: 

Sample No.2 (Brownish Sands) 

A representative charge of sample No. 2 was ground in the rod 

mill for 21 minutes and this ground pulp was panned. The panned conoentrates 

were examined with a binocular mioroscope at 36X. The prinoipal sulfide mineral 

was pyrite whioh, in the majority of instanoes, was tarnished. An oooasional 

~rtiole of what appeared to be fine, free, "rusty" gold, was noted. 

Composite Sample #600 

A representative sample was p.~nned and the resultant conoentrates 

were examined with a binooular microscope at 36X. Pyrite was the principal sul-

fide mineral, which, in the majority of instances was tarnished. Same clean 

bright pyrite was also found, but no free gold was noted. 

~alyses ot water Samples: 

Partial analyses of the two samples of water are presented in 

Table II. 

CaO parts per million 
MgO " W " 

pH 
Remarks 

50 - 271 

Table II 

Analyses ot Water 

Martinez Creek "AW 

6.8 
Slight sediment in 
water. Colorless 
solution. 

PAGE 4. 

Date Creek "B" 

7.4 
Claar and oolorless 
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The pH of Warners tap water which was used in conduoting the 

oyanidation tests was 6.6. 

We would not anticipate any cyanidation difficulties when using 

the type ot water as represented by either one of these samples. However, it 

there were a cho1ce, the above analyses would seem to indicate that the Date 

Creek water might be more suitable than the Martinez Creek water. 

Cyanidation Testing Procedure: 

The following general testing procedure was used in conducting 

our cyanidation tests: 

The 600 gram. charge of .. 10 mesh tailings sample was ground in a 

laboratory rod mill at 67 % so11ds for specified per10ds of time. Aero Brand 

cyanide solution, of the same strength as used during subsequent agitation, and 

dry l1me were added to the grinding cirouit. The ground pulp was transferred to 

5 gallon wide~outh bottles, which were placed upon revolving wooden rolls. 

This method of agitation provides excellent aeration of the pulp, because the rota-

tion of the large bottles causes a thin film of solution to be carried around the 

1nside surface of the bottle. After agitation the pulp was filtered and washed 

twice w1 th tap water . The ratio of water to ore was 2:1 for each wash. 

The screen analyses of the various teeds to oyanidation are presented 

in Table III. 
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Tes t NUmbers 
M1n. GrindiDg 
Mesh Tyler 

Sieves 
+100 
+150 
+200 
-200 

1-5-6 &: 7 
10 

% wt. 
0.53 
8.38 

14.09 
77,00 

Experimental Data: 
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Table III 

Screen Analyses of Feeds 

Brownish Sands 
10 2 11 
10 16 16 

~ Wt. ~ wt. ~ wt, 
0.40 Nil 0.03 
7.08 1.32 0.77 

12.85 7.90 5.22 
79.69 90.78 93.98 

3 &: 4 
21 

~ wt,. 

0.17 
1.92 

97.91 

" 

8 
12 

~ wt. 
1.33 

14.50 
14.17 
70.00 

White Bands 
12 9 
12 18 

~ Wt. ~ wt. 
1.66 

18.47 2.08 
15.82 10.25 
64.05 87.67 

13 
18 

1! Wt. 
0.47 
6.10 

14.83 
78.60 

The cyanidat10n data pertaining to this investigation has been 

divided into two parts as follows: 

Part I ~ Cyanidation ~ests on "Brownish" Sands 
Part II - Cyanidation Tests on "Wh1te" Sanda 

Part I - Cyanidation Tests on 
Brownish Sands 

This data has been divided into two sections as follows: 

section I - Cyanidation Tests on Sample No.2. 

Section II - Cyanidation Tests on Sample "CompOSite 
Sample 500 CompOSite Sample 8 Holes". 

Section I - Cyan1dation Tests 
on Sample No. 2 

A series of Tests 1, 2, and 3 was run to show the effect of grinding 

to -100 mesh, -150 mesh and -200 mesh, respectively. Test No.4 shows the effect 

of reducing the time of agitation from 52 hours as used in Test No.3, to 24 

hours in Test No.4. The detailed data and metallurgical results of these tests 

are presented in Table IV. 
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Table No.,--"'lY~ __ Test No. 1, 2, 3 & 4 

CONDITIONS AND RESULTS Test 1 Teat 2 Test 3 Test 4 

GRINDING 

Time, minutes 10 16 21 21 
Percent Solids 67 67 67 67 
Barren Solution Added 

NaCN, % 0.112 0.118 0.112 0.112 
CaO,% 0.020 0.020 0.020 0.020 

Dry CaO Added, Lbs./ton 2.0 2.0 5 0 5.0' 

AGITATION I I,t..,.: '") 0\, TtJfl1 22:: ~ 1:>1,10;) 3 ~r 
. *,c- II -- 0 

Time, hours 52 52 52 24 
Percent Solids 33.3 33.3 33.3 33.3 
Barren Solution Added 

NaCN, % 0.112 0 . 112 0.112 0.ll2 
CaO, % 

i - 0.020 0.020 0.020 0.020 
Pregnant Solution, Off 

NaCN, % 0.085 0.085 0.090 0.098 
CaO, % 0.054 0.054 0.044 0.031 
Au, oz./ton 

Ag, oz./ton 

REAGENT CONSUMPTION 

• NaCN, Lbs./ton 1.05 1.14 1.12 0.63 
CaO, Lbs./ton 15.3 14.9 15.3 ll.10 

ASSAYS, Oz./ton 

FEED 

Au 0.054 0.054 0.054 0.054 
Ag 0.43 0.43 0.43 0,43 

TAILINGS 

Au 0.0175 0.0155 0.0145 0.0163 
Ag 0 .159 0 .. 142 0.146 0.123 

EXTRACTION, % 

Au 67.59 71.30 73.15 69.81 
Ag 63.02 67.59 66.05 71.40 

30 - 271 Page 7 • 
• Low alkalinity during 1st 24 hours agitation likely the cause or high 

cyanide consum~tions . 
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The foregoing data show that: 

1. The extractions were slightly improved by finer 
grinding. However, it is doubtful whether grin~­
ing finer than 77 % -200 mesh is justified. " 

Increasing the period of agitation from 24 jurs 
to 52 hours improved the gold extractions. 

3. The maximum gold extraction did not exceed 74 %. '" 

It has been our experience that occasionally the results of cyan1w 

dation can be improved by maintaining a high alkalinity during cyanidation and/or 

pre-treatment with ltme water prior to the addition of cyanide. The next series 

or three tests was therefore run to show the effect of maintaining a high alka-

linity during cyanidation a~<l , also to show- the t.fect ot aeration with lime before 
I 

adding the cyanide. 

Test No. 5 hows the effect of increasing the aIIDunt ot lime trom 

2.0 lbs./ton (in Test No.1) to 19.4 lbs./ton (Test No.5) in the grinding circuit. 

Test No.6 smws the effect of diluting the pulp from the rod 

mill to 3 to 1, then thickening to 1-1/2 to 1 and agitation tor 48 hours. In 

conducting this test the testing procedure was as. follows: 

The ore was ground in cyanide and saturated lime solution and 

transferred 10 a 5 gallon bottle. Enough barren cyanide solution was then added 

to give a dilution of 3 to 1 after which the pulp was mixed thoroughly and 

allowed to settle tor about 1 hour. The clear effluent solution was then decanted 

and the thickened pulp agitated tor 48 hours. 

Test No, 7 shows the effect of aeration with lime prior to the 

addition of the cyanide. The testing procedure for conducting this test was as 

follows: 

The ore was ground in water containing lime equivalent to 19.4 

lbs./ton CaO. 'Ibis pulp was then transterred to a large conical-bottomed glass 
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tube and diluted with water to a 3 to 1 ratio. Air was bUbbled through this 

pulp, which was maintained practically saturated as regards the lime content, 

tor 2 hours. The pulp was allowed to settle and enough clear effluent solution 

was decanted to give a thickened pulp of about 1-1/2 to 1. strong cyanide solu-

tion was added and the pulp was then agitated for 48 hours. 

The detailed data and metallurgical results of these three tests 

c~pared with those of Test I are presented in Table V. 
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Table No. V. Test No. 1-5-6 & 7 

CONDITIONS AND RESULTS Test 1 Teat 5 Teat 6 Test 7 

GRINDING 

Time, minutes 10 10 10 10 
Percent Solids 67 67 67 67 
Barren Solution Added 

NaCN, % 0.112 0.092 0.092 -
CaO,% 0.020 0.125 0.125 -

Dry CaO Added, Lbs./ton 2.0 19.4 19.4 19.4 
I , .1. • ~.' .. " 

AGITATION , \ 

, *'A 

Time, hours 52 48 48 48 
Percent Solids 33.3 33.3 33.3 33.3 
Barren Solution Added 

NaCN, % 0.112 0.092 0.092 -
CaO,% 0.020 0.125 0.125 .... 

Pregnant Solution, Off 

NaCN, % 0.085 0.084. 0.086 0.076 
CaO,% 0.054 0.095 0.096 0.093 
Au, oz./ton 

Ag, oz./ton 

Decanted Solution Au oz./to~ 0.01005 0.00055 
REAGENT CONSUMPTION 

NaCN, Lbs./ton 1.05 0.38 0.46 0.21 
CaO, Lbs./ton 15.3 35.9 46.0 41.0 

ASSAYS, Oz./ton 

FEED 

Au 0.054 0.054 0.054 0.054 
Ag 0.43 0.43 0.43 0.43 

TAILINGS 

Au 0.0175 0.0183 0.0167 0.0185 
Ag 0.169 0.167 0.120 0.153 

EXTRACTION, % 

Au 67,59 66.12 69.08 65.74 
Ag 63.02 61.17 72.10 64.42 
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The foregoing data show that the gold extractions were not im-

proved by the use of high l~e cirouit nor by the pretreatment of the pulp with 

l~e prior to the addition of the cyanide. However, the oyanide oonsumption was 

appreciably decreased when the pulp was first treated with lime. 

The pregnant and we.sh solutions of Tests 5-6 and 7 were oombined 

and submitted for gold assay, to obtain a more accurate check on the actual gold 

dissolved in the cyanide solution. The results of these assays are presented in 

Table VI. 1. I~'O~ .:t!1£ 

Table Vi ' 

Assays of Solutions. Tasts 5, 6 &. 7 

Test Presnant + Wash Solution Residues •• Computed 
No. Dilution Assay Au Total A.u % of Assaya Au % of Feed Au 

Ratio oz./ton dissolved Total oz./ton TOtal oz./ton 
oz·Lton Au Au 

5 4.817 0.00875 0.0421 69.'10 0.0183 30.30 0.0604 
• 6 1.67 0.01005 0.0167 28.55 

6 4.717 0.0053 0.0250 42.74 0.0168 00.71 0.0585 
• 7 1.67 0.00055 0.0009 1.54 

7 4.887 0.00806 0.0392 66.89 0.0185 31.57 0.0586 i 

• Decanted solutions. 

•• Actual average assay was 0.0540 oz ./ton. 

It will be noted that 28.55 % of the total gold was removed in the 

pregnant solution obtained by the deeantation of the cyanide solution fram the 

grinding circuit . It is estimated from these results that about 40 % of the 

total gold dissolved in the cyanide solution during the grinding. 

Comparing the extractions as reported in Table IV with that actually 

computed fran the assays of the solutions it will be obserYed that these results 

check each other. They have been tabulated to show thea.e comparisons as follow8: 
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AU extractions % (Table V) 
ft ft " (Computed trom solution assays Table VI) 

section II - Cyanidation Tests on "Composite 
Sample 500 Composite Smnple 8 Holes" 

5 
66.12 
69.70 

'rest No. 
6 

69.08 
71.29 

.. 

7 

Two tests were run on this sample of tailings to show the etfect 

of tiner grinding. The pregnant and wash solutions were combined and assayed 

and the teed to cyanidation was canputed trom the assay of the solutions and res1-

dues. The detailed data and metallurgical results ot these two tests, Nos. 10 

and 11, canpared with those obtained when treating the Brownish sands as 

represented by Sample No.2, Test No, 5, are presented in Table VII • 

., 

.. , 
I -, 

30 - 271 PAGE 12. 

89 



WF 8.1 1M .-58 HJL CYANIDATION TEST LOG SHEET ~:::o 

AMERIOAN CYANAMID COMPANY 

ORE DRESSING LABORATORY 

Table No VII Test No 5-10 Be 11 ) 

CONDITIONS AND RESULTS Test 5 Test 10 Test 11 

GRINDING 

Time, minutes 10 10 16 
Percent Solids 67 67 67 
Barten Solution Added 

NaCN. % 0.092 0.089 0.089 
CaO,% 0.125 0.104 0.104 

Dry CaO Added, Lbs./ton 19.4 18.7 18.7 

AGITATION 

Time, hours 48 46 46 
Percent Solids 33.3 33.3 33.3 
Barren Solution Added 

NaCN, % • ~ .... 0.092 0.089 0.089 
CaO,% 0.125 0.104 0.104 

Pregnant Solution, Off 

NaCN, % 0,084 0.076 0.078 
CaO,% 0.095 0.031 0.030 
Au, oz./ton 

Ag, oz./ton 

. 
REAGENT CONSUMPTION 

NaCN, Lbs./ton 0,38 0.53 0.55 
CaO, Lbs./ton 35.9 20.4 20.5 

ASSAYS, Oz./ton 
1-

FEED 

Au 0.054 0.0516· 0.0513· 
Ag 0.43 0.44l. 0.441 

TAILINGS 

Au 
, 

0.0183 0.0171 0.0163 
Ag 0.167 0.191 0.174 

EXTRACTION, % 

Au 66.12 66.80 68,20 
Ag 61.17 56.69 60.04 

30 - 271 Page 13. 
• Computed assay ot feed fram solution and residue assays.Actual average 

assay ot feed was 0.0636 oz./ton AU. 
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Part II - Cyanidat10n Tests on 
"White Sands" 

TWo series ot eyanidation tests were run on samples No.1 and 

Composite #600, to show the etreet ot grinding. Tests numbers 8 and 9 were run 

on Sample No.1 and Tests l2 am 13 on the sample Composite #600. The seme 

general testing procedure as described under the heading "Cyan1dation Testing 

Procedure" was used in conducting these tests. The detailed metallurgical re-

sults are presented in Table VIII. 
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Table No. VIrI Test No. 8, 9, 12 Be 13 

Test 8 Test 12 Test 9 Test 13 
CONDITIONS AND RESULTS Sample 1 ~a:l.te6()( Sample 1 ( pmpod:e 60~ 

GRINDING 

Time, minutes 12 12 18 18 
Percent Solids 67 67 67 67 
Barren Solution Added 

NaCN. % 0.004 0.091 0.094 0.091 

CaO,% 0.093 0.109 0.093 0.109 
Dry CaO Added, Lbs./ton 19.4 8.85 19.4 8.85 

AGITATION 

Time, hours 46 49 46 49 
Percent Solids 33.3 33.3 33.3 33.3 
Barren Solution Added 

NaCN, % 0.094 0.091 - 0.094 0.091 
CaO,% 

Ii: 
0.109 0.093 , . 0.109 0,093 

Pregnant Solution, Off 

NaCN, % 0.081 0.074 0.077 0.073 
CaO,% 0.073 0.067 0.077 0.034 
Au, oz./ton 

Ag, oz./ton 

REAGENT CONSUMPTION 

NaCN, Lbs./ton 0.70 0.59 0.72 0.65 
CaO, Lbs./ton 17.42 9.10 17.24 10.8 

ASSAYS, Oz./ton 

FEED 

Au 0.069 0.0692 0.069 0.0692 
Ag 0.500 0.509 0.600 0.009 

TAILINGS 

Au 0.0127 0.0108 0.0115 0.0099 
Ag 0.059 0.083 0.078 0.077 

EXTRACTION, % 

Au 78.47 84.39 80.51 85.69 -
Ag 88.20 83.69 84.40 84.87 
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Summery: 

The results of our cyanidation tests may be briefly summarized as 

follows: 

"Brownish Sands" (Samples No. 2 and Oompos ite 500) 

The results of a typical cyanide test gave 59.08 % I 
and 70.10 % gold and silver extractions, respective­
ly. The tinal residues, after regrinding to 77 % 
-200 mesh and agitating for 48 hours, assayed 
0.0157 oz./ton gold and 0.120 oz./ton silver. 

The additional gold extraction obtained by grinding 
tran 77 % to 98 % -200 mesh does not appear to be 
sufficient to warrant the finer grinding. 

The gold aDd silver extractions were improved by 
increas ing the p ariod of agi ta tion from 24 to 52 
hours. 

The gold and silver extractions were not improved 

/ 

by the use of a high lime circuit during cyanidation. 

5. Aeration of the pulp with lime for 2 hours at 3 to 1 
dilution, then thickening to 2 to 1, adding cyanide 
and a~itating tor 48 hours, did not improve the gold oJ 

extractions. The cyanide co nsumption was, however, 
reduced from 0.45 to 0.21 lb./ton by such a treatment.~ 
(See Table V) • 

"Whi te Sands" Samples No. 1 and Composite #500) 

1. Grinding this type of material to 78 % -200 mesh, and 
cyaniding for 49 hours gave 85.69 % and 84.87 "% gold 
and silver extractions, respectively. The MaCN con­
sumption was 0.55 lb ./ton and the lime 10.8 lbs./ton;.i 
The final residue assayed 0.0099 and 0.077 oz./ton 
gold ani silver respectively. 

Remarks and Observations: 

30 - 271 

1. The head samples of these tailings were "'spotty" in 
gold values and special preoautions were used in 
assaying in order to minimize the errors introduced 
by such a condition. 

(Continued) 
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(Continued) 

2. These tailing samples app&ared to be sensitive 
to the amount of lime added. The use of too small 
an amount of lime increased the cyanide consUIllp­
tion, even though the solutions had not entirely 
lost their alkalinity. The consumption of Illne 
apI2 ars to be sanewhat proportionate to the allDunt 
added i.e., the more lime added the higher con­
sumption . The optimUIll amounts of l1llle for the / 
Brownish sams ap];ears to be about 20 lbs./ton of 
QaO and that for the White Sanda about 10 Ibs./ton • 

....... 

3. The settling rate of the Brownish Sands and Whi te Sands 
in cyanide and lime solutions was fairly rapid. No · 
difficulties were encountered in obtaining clear 
effluent solutions. 

. , 
" 

AMERICAN CYANAMrD CCNPANY 

c::;;; <~, ~, 
Arvid k . Anderson 
Ore Dressing Laboratory 

september 24, 1935 
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cord was made on the silver content. 

At this time the two regular aamples were received and 
all work on the preliminary samples was stopped. 

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

Cyanide Tests 
on 

-iVhi te Sands. 
Congress Dump .. 

I 

-----------------------------------------------------------
Sample 6100 

Assays of alternate quarters of a sample from this ore 
assayed 

#100 
#lOOa 

Au • .07 
Au • .07 

Ag .. .45 
Ag .. .49 

Sizing Test 

MateJ"ial Silver Recovery 
E'eaas TaIls Au A 

, • • • 7 .07 73.3 59.0 
-150, + 200 37.2 72 .065 .34 .05 90.8 85.4 

-200 23.6 72 .12 .. 68 .06 95 .. 1 91.3 
Average • ~ ~ 

using .27% KeN solution, ratio 2 to 1 

all -200 100 72 .07 .008 .42 .10 88.6 76.3 
using .27% KeN solution, ratio 2 to 1 

all -200 100 72 .07 G006 .42 .10 91.4 76.3 
using .11% KeN solution, ratio 2 to 1 



est 
No. 

107 
108 
109 
110 

eat 
o. 

113 
114 

5 
.416 
11'1 
118 
119 

120 
121 
122 
123 
124 
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gltatlon Teat 

Head Bsay: Au • .07 AS • .41 

Hours lba. KeN · Gold Silver Reco'Vei! 
Grind A~itated used He as TaIls ReaCts TaIls lu S 
-100 24 .40 . 07 . 005 . 41 .08 9.3.0 83.0 
-100 36 .. 4 . 07 . 00 . 41 . 08 93.0 83 .0 
-100 48 • ~ . 07 . 004 . 41 .04 94 .3 91.5 
-100 60 .60 .07 .0 , .41 .04 94.3 91.5 

Us1ng .27% KC olu lon , ratio 2 to 1. 

Using . 28% KCl solution, ratio 2 to 1. 

T~e ot agitation, 45 hours. 

Gold llver eoove!2 
Grind % ot Total Rea(!8 ':La!ls Heads TalIs Au AS 

+35 14.4 .07 .06 .45 .2~ 28.6 51.2 
-35+48 12.2 .06 .03 . 48 .1.9 50.0 60.5 
-48+65 15.7 .03 .02 .45 .16 33.3 64.5 
-65+100 15.7 .03 .018 .37 .12 40.0 67.8 
-100+150 11.6 .03 .012 .27 .09 66~o 66.7 
-150+200 12.2 .0.5 .008 .35 .07 86.0 80.0 

-200 18.1 .11 .006 .79 .OS 94.7 93.7 

strenlth of Solut1on Teat 

All ground ... 100 mesh. a Itated 48 hours. 

Ratlo 0 olut.1on : 2 t o 1 • . 

d IDs. 1\. . ecovorz /0 

used AU Ag 

.10 .56 .07 .004 .47 . 04 94.3 91.5 

.065 .44 .07 • 004 . 47 . .05 94.3 89.3 

.045 .52 .07 .005 .47 .05 92.8 9.3 

.035 .40 .. 07 .006 .47 .05 91.5 89.3 

.02'7 .52 .07 .01 .4'7 .07 85.7 85.1 
" 

\lmmS!2a hite Sand 

This ore needs a fa more teata to bring out further 
lim1ts. or instance, while .05% KeN solution is correct for 
a 48 hour agitation with all ground to -100 mean, it 1s vert 
apparent that 48 hours 1. too 10 to agitate. Vppo8ite thi. 
fact we have that of good disso1ut1on using.27% KeN aol for 
24 hours. The deter nation of the exact relation between t1me 
and strength of aolut1on ahould b determin d but was not be-

H7 



Pase 4, 

o u • 1t b c ev1del1t that t h1 ora would gly no tl'oubl1n 
cyan1.d1ng d I wa requeated to r ro Q C'O 81 te of the 
two lea t at th t. 

abulatl0 of ~1ID1d ' •• ta on enda 

Test Sol ~ lb •• KC Oold ecove!2 
o. Grind KC ued n eacls - Ta!!s- Au Ai 

100 .0., .47 
101 ;"'100+1 .27 '1 .. 28 .03 .008 .1'1 __ 07 '7~.~ 59.0 
102 .. lS~200 . 27 '12 .48 .GGG .006 .34 .05 90.8 86.4 
103* -200 .2'1 '12 1.32 .12 .005 . 68 .06 95.1. 91.8 
104 -200 .27 '12 .84 .0' .008 .42 .10 88.6 76.3 
105 -200 .11 '72 .76 .0"1 . 006- .42 .10 91.4 76.3 
107 -100 .27 2 .40 .07 .005 .47 .08 93.0 83.0 
108 -100 . 2'1 6 .44 .07 .006 .,47 .oa 93.0 83.0 
109 -100 .2'7 48 .52 .07 . 004 ... 47 .04 ' 94.3 1.5 

0 -100 . 27 60 .60 .07 . 004 .. 47 , .~ 94.3 91.5 
;&.3 .35 .28 U . 68 . 0'1 .05 _45 .2~ 28.6 51.2 

11' -35+48 .28 45 .60 .06 .03 .48 .1-9 ' 50.0 60.5 
115 -48+65 .28 4 .48 .03 .02 . 45 .lq a3.~ 64:.5 
116 -65+100 .2-9 45 .36 .. 03 .01B .3'1 .12 '0.0 67.6 
117 -100+150 .28 45 .. 40 .03 . 012 .27 .09 60.0 66.7 
118 -150.200 .28 45 1.1 .0 .. 008 .35 .07 85.0 80.0 
11 -200 .28 45 2 '. 0 . 11 • 06 . f79 . 05 94.'7 93.'1 
1.20 -100 .10 49 . 56 . 07 . 004- . 4'1 .04 4.~ 91.5 
121 -1.00 • 6 .44 ... 7 . 004, • "1 . 05- 94.3 a • .3-
~. -1.00 .045 4S .5~ .07 • 5 . 47 .OS t . .. 9 a .3 
123 -100 .035 46 .40 • 0'1 .006 .4'1 .05 91..5 89.3 
124 -100 .02' 48 .52 • ..)7 .01 .47 .O? 85.'1 85.1 

, 
.a- T ata are - 00 products f1!'O suing t • . ta. 11 other 

- 200 teat. ar all ground t b ru 200. 
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Cyanide Test 
on 

Composite sai.:ple, Congress Dump 

A sample was prepared by thoroughly mixing 2~ parts 
white sand with 78 parts brown sand. 

The sample was divided and opposite quarters assayed. 

#300 Composite aamile Au .. .06 Ag .. .39 
#300a II Au .. .06 Ag .. .34 

78 parts .ample #200, assaying .045 Au .. .0351 
22 tI u #100, tI .07 Au .. .0154 

100 parts .. .0505 .. .0505. oz. 

Since the result to be expected from computat ion 1s 
lower than that obtained by sampling, I felt it best to use 
as the head assay Au - . 055 Ag .. .37 

Washing 

100 grams of the ore was washed and then assayed, as­
saying .068 oz. gold. Evidently washing removed no gold . 

Screen Analysis of Composite Ore 

+35 .. 13 .0% 
-35+48 .. 7.9 
-48+65 .. 13.0 
-65+100 .. 10.7 

-100+150 = 7. 5 
-150+200.. 8. 

-200 - 39.6 
lrnJ.O'% 

Au • 
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Time of Agitation Test 

All -100 mesh , agi ta ted iii th 2 to 1 solution except 
test #311 , which was agitated with 1 to 1 solution. Strength 
or solution .10~ KeN . 

Test Hours Gold Silver Recovea 
No. ASi tated IIeaas TaIIs Beaus TaIIs 1(u S 

309 24 . 055 . 01 . 37 .13 81 .8 65.0 
310 39 .055 .008 .37 .09 85.5 75 .7 
311 39 .055 .008 . 37 .05 85.5 86.5 
313 42 .055 .012 .37 .14 78.2 62.0 
312 48 .055 .006 .37 .04 89 .1 89.2 

Strensth of Solution Test 

All -100 mesh , 2 to 1 solution, agitated 42 hours. 

Test Gold ilver ReCOVer! 
No . ~ KeN Beaos TaIls Heaas TaIls Au AS 

313 .02 .055 .012 .37 .14 78 .2 62.0 
314 .03 .055 .01 .37 .11 81.8 70.3 
315 .037 .055 .006 . 37 .09 89.1 75.6 
316 .046 .055 .005 . 37 . 09 90.9 75.6 
317 .067 .056 .004 .37 .07 92.S Sl.O 

Wa.shinS 

A further washing test was made on - 100 mesh material , 
using opposite halves of the sample . 

Unwashed 
"Hashed 

Au ,.. . 07 oz. Ag - .39 oz. 
Au - . 065 oz . Ag • • 32 oz. 

Dissolution i n t h e ball mill 

Two samples were ground in solution in the ball mill, 
and then washed and assayed. 

#31S 
1;327 

Au • .03 oz. 
Au - .03 oz. 

Ag ,.. .18 oz. 
Ag - .21 oz . 

This would indioate that in grinding 

54.5% of the gold dissolved 
~ 54.1% « « silver " 



Test 
No. 

323 
321 
322 
324 
325 
326 
333 
331 
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Time of Agitation and Ratio of Dilution Tests 

All solution strengths are .10% KeN 

Dilu- Hours Gold Silver 
Grind tion ASitated Iieaas Ta!ls IIeaas 'raIls 

Recoverz 
Au AS 

82% 
91% 

-100 2-1 24 .055 .01 .37 .07 81.8 81.2 
-100 2-1 36 .055 .02 . 37 . 08 63.7 78.5 
-100 1-1 36 . 055 .015 . 37 . 08 72.8 78.5 
-150 2-1 42 .055 .02 .37 .07 63.7 81.2 
-150 1-1 42 . 055 . 005 . 37 . 05 90 . 9 86 .5 
-150 2- 1 48 . 055 . 005 . 37 . 08 90 . 9 78.5 
-200 2- 1 48 .055 .008 - . 37 .11 85.5 70.3 
-200 2-1 48 .055 .006 .37 .10 89 .1 73.0 

This indicates that the time o£ agitation should be 
48 hours, that the sands should be ground to -150 mesh . 
that a dilution ratio of 1 to 1 1s sufficient, and that the 
cyanide consumption will be . 6 lb. 

The gold extraction ~ill be close to 90%. the silver 
about 75%. 

It is well to note here that gold assays given in the 
t hird decimal place are only estimates and it 1s foolish to 
f1gure gold extractions too closely when based upon such re- ­
sults. A reading of Au • .008 means that it was somewhere 
between .005 oz. and .01 oz. and that .008 was the best 
judgement of the weigher at that time. 

Lime Test 

Tests were made u sing various amounts of lime per ton of 
ore. 

The pH measure of the ore gave an alkalinity of greater 
than 8 when 7 is taken as neutral and lower than 7 as acid. 
Deapi te t h is fact the ore re~ul ,~ s considerable lime to es ­
tablish a definite alkalinity of solution . Presumably the 
lime is consumed by absorptio,n on U~e surfaoe of the ore. 

Nith 5# OaO per ton of ore % OaO in the 
If 101/- « 1/ ff ff n " If tI tI 

solution - .003 
\I :w .O~3 

It 15# n " " II U If n " " \I _ .4'~ 

" 2011 n " ff • ff fJ ff fI " ff • .045 

Since it 1s advisable to always have a lime content of 
.05% in the solution. the above test indicates that 20# of 
lime per ton of ore is required. It is true that the lime will 
build up in the solution and so the amount introduced after 
opera~ing conditions become settled can be decreased. Two 
testa were successfully made using 10# eaO. but f:i.ve teats were 
lost because 10# didn't give sufficient alkalinity_ So all 
tests were made using 20# Oa6. 

l U1 



Test 
No. 

300 
301 
302 
303 

. 304 
305 
306 
309 
310 
312 
313 
314 
315 

;16 
~17 
318 
321 
323 
324 
326 
333 
331 
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Note: 
, .-

This serie8 was begun upon receipt of a telegram of 
July &th giving the proportions to be used, and was cam­
p1eted July 15th. 

Tabulation of Clanlde Tests 

Solution Hours 1bs. KCN Gold SlIver 
Grind % KCN Ag1tated used Heaas TaIls Heaas 'l'aIls 

.05 .37 
+48 .10 46 .12 .07 .03 .39 .27 

-48+65 .10 46 .28 .05 .02 .31 .22 
-65+100 .10 46 .24 .04 .018 .28 .20 
-100+150 .10 46 .24 .03 .016 .21 .16 
-150+200 .10 46 .52 .06 .014 .34 .15 
-200 .10 38 .88 .062 .01 .60 .29 
-100 .10 24 .36 .055 .01 .37 .13 

. -100 .10 36 .32 .055 . 008 .37 .09 
-100 .,10 48 .36 .055 .006 .37 .04 
... 100 .02 42 .32 .055 .012 .37 .14 
-100 .03 42 .28 , .055 .01 .37 .11 
.. 100 .037 42 .36 .055 .006 .37 .09 
-100 .046 42 .36 .055 .005 .37 .09 
-100 .067 42 .28 .055 .004 .37 .07 
+100 .10 .1 3.80 .055 .05 .33 .18 
-100 .10 36 .52 .055 .02 .37 .08 
-150 .10 24 .48 .055 .01 .37 .07 
-150 .095 42 .40 .055 .02 .37 .07 
-150 .095 48 . 64 .055 .005 .37 .08 

4 min. .095 48 . 54 . 055 .008 . 37 .11 
6 min •. .095 48 .63 . 055 .006 .37 .10 

RecoveB 
Au AS 

57.2 30.8 
60.0 29.0 
55.0 28.5 
46.7 23.8 
73.3 55.9 

· 83.9 51.7 
81.8 65.0 
85.5 75.7 
89.1 89.2 
78.2 62.0 
81.8 70.3 
89.1 75.6 
90.9 75.6 
92.8 81.0 
9.0 45.0 

63.7 78.5 
81.8 81.2 
63.7 81.2 
90.9 78.5 
85.5 70.3 

' 89.1 73.0 

All above test agitated with a 2 to . 1 solution 
ratiO. 

e---~-----------~~-------~---------- ------------~---------------------------, . . 

All tests below agitated with a I to 1 solution 
ratio. 

322 -100 .10 36 .52 .055 .015 .37 .08 72.8 78.5 
325 -150 .10 42 .64 .055 .005 .37 .05 90·.9 86.5 
311 -100 .10 39 .84 .055 .008 .37 .05 85.5 86.5 

#300 series of tests on cOInposi te #1 
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Cyanide Test 
on 

BrownSands 

July 12th instructions were received to continue the tests 
on the brown sands only, using a l~ to 1 ratio of dilution, grind­
ing to -100 mesh and -150 mesh and report results. 

In handling this sample a change was made in thB procedure 
of the individual test. In all previous work the ore was ground 
dry to pass the desired screen and t hen bottle agitated. This 
m~thod 1s liable to give an exce s s of fines and of course is not 
the method used i n the mill. It is standard practice in testing 
and is comparatively easy to handle . 

> From t his time on all samples were ground in solution, washed 
with solution as in the classifier, decanted to t he desired thick­
ness as in the thickener, and then agitated in bottles the re­
quired t i me. Cyanide and lime were measured before grinding , after 
decantation, and atter agitation. This method requires consider­
ably more work but approaches closely mill conditions. 

By this method no longer could screenB be used to control the 
fineness but the rod mill used for grinding had to be calibrated 
trom the standpoint of time. Following is the quality of grinding 
reterred to when mention is made of"minutes of grinding ft. 

2 min. 2i min. 3 min. 4 min. 5 min . 6 min. 
+100 9 3i 2 1 1 T +150 18 15 9 3 

lIt +200 14 19i 20 >18 8 
-200 59 62 69 78 87 91 

1mr 1m lmr Itm' 1m 1mr 

Ave . of 4 tests 4 tests 6 tests 5 tests 1 test 1 test 

original sack 

1 D3 

Three samples were cut an.d assays made on the 
ot brown ore. 

#200 
#200a 
#200b 

Au ... • 05 
Au os .04 
Au ... • 05 

Ag - .39 
Ag - . 34 

.s /~ J"Y) "7 /e. s f-_ 

+ I a 0 m e :5 h ;> 4-J-~ 
-f I J-o ;: ///0 

The head value used in this series of tests was 

Au ... .045 Ag ... .37 

Preliminary test 

While testing the White Sand, I had started a sizing test 
on this ore and also what I call an "ideal" test. Wben orders 
came to stop testing I did tiniSh the tests I had started on the 

:0 7 
- .3 7 
-~ 

/ 0 cJ 
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white sand and also the "idealh test on the brown sand, but dis­
carded all the others. The "ideal" test was ground all -200 
mesh, agitated for 72 hours with .11% KCN solution, 2 to 1 ratio. 

Test No. Gold Silver Recoveq 
Heads Tails Heads Tails Au g 

206 .045 .003 .37 .03 93.4 91.8 

A complete tabulation of all tests is given on a later page 
but some conclusions may be brought out here. 

Time of Agitation 

In no combination tried did the tailing value drop below 
.01 oz. gold until agitation had taken place for 48 hours. There­
for 48 hours will have to be the agitation period. 

-:::=:::: E 

Cht:£s Al?'l cyan n? :I . 
Fineness of Grinding 

In all cases tried of different fineness of grinding the 
tailing value dropped below .01 oz. gold. The fineness of grind­
ing finally adopted will be selected because of economic reasons. 
A 5% increase in gold extraction will realize 8~ additional. 
Whether such a gain in extraction is an actual gain financially 
must be deoided. 

Fineness of Grinding Tests 

Agitated 48 hours in .• 1% KCN solution, l~ to 1 ratio of solution. 

Test Gold Silver Recoverz 
No. Grind Heads Tails Heads Tails Au AS 

221 2 min. .045 .009 .37 .12 80.1 67.6 
215 2! " .045 .007 . 37 .11 84.5 70.3 
225 3 " .045 . 007 . 37 .12 84.5 67.6 . 
226 4 " .045 .005 .37 .12 88.9 67.6 

#### 

At this tLme I undertook to make a final series of tests 
cheoking the above results. From certain evidence I had obtained 
I believed that the tests could be run with 10# OaO and come 
through with protective alkalinity, and I so ran them. The resul­
tant alkalinity was so near nothing that the tests were a failure 
giving exceedingly poor extraction. I was now out of ore and Mr. 
Sherman expressed me 25# reaching me July 24th. I put on 7 tests 
July 25th which came off July 27th and the results are given below. 
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Two .aaays of this new are gave 

#1 Au • . 04 Ag- . 41 

#2 . Au • .05 A • . 63 - -
., ve!"a .04 . 52 

This are proved not to be at all like the prevloua brown 
ore but I dld not d1acover this until the teata were compl eted. 

Firat, the new ore bas an exceedingly low, bJ compar1son 
with fhe tirat brown ore, aettiing rate . 

Second, the ne . ore haa a high cyanide consumpt1on. be1ng 
trom .8# to 1.25# per ton. ot ore . 

Third, the ore 18 ucb f1ner than the f1rst ore. A screen 
analysIs. gave: 

+100 • ,36% 
+150. 9 

' +200. 5 
4-200 • 50 

1 

Four Inut e r lnd1n pr oduc ed: 

+100· 1$ 
+150. 1 
+iOO • 10 
-200 • a8 

1m 
ourth,. 2011 CaO was not enough for th1s ore . The end al­

kal1nity at the. finish of the agltatl n waa viaible but nQwhere 
near enough tor s ety. 

FUth, The ore carried P7l"ite, the first I have encountered 
in these t.ata. 

I teel, however, that this aerie. ot teata doea ahow that 
with the same ore as prev10usly handled tbe tail value would 
have been below . 01 oz . gold alnce moat of these teat. were 
.01 oz. 

It becomeaa question ot ho' uchlot this 01as8 ot ore 
you ill have . 
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Seven tests were run and the results are tabulated below. 

All tests were ground 4 minutes and agitated 48 hours. 

Test 1bs. KON 
used 

2 • • • 4. • .5 • • .1 
238 1 .098 1.14 .045 .005 .52 .13 89.0 75.0 
239 1 .098 .78 .045 .01 .52 .14 77.8 73.0 
240 .098 1.08 .045 .01 .52 .15 77.8 71.1 
241 .098 .80 .045 .015 .52 .16 66.5 69.2 
242 .054 .48 .045 .01 .52 .15 77.8 71,.1 
243 .070 .60 .045 .014 .52 .15 68.7 71.1 

Cyantde Test s on Original Brown Ore 

Consress DumE 

Test Hours Ibs. KeN Gold Silver Reooverz 
No. Grind A ltated used Beaus TaIls Beaus TaIls Au A 

• 5 • 
2008. .04 • 34 
200b .05 

206 -200 .27 72 .045 .003 .37 .03 93.4 91.8 
.42 

;::1.0 3 min. .095 14 .54 .045 .03 .37 .18 33.3 59.3 
218 " .095 24 .42 .045 .01 .37 .14 77.9 62.1 
211 n .095 30 .63 .045 .03 .37 .10 33.3 73.0 
217 " .095 36 .45 .045 .01 .;37 .. 14 77.9 62.1 
223 n .095 36 .54 .045 .03 .37 .17 33.3 54.2 
225 It .095 48 .045 .007 .37 .12 84.5 67.6 

.33 
220 2 min. .095 24 .54 .045 .37 
219 " .095 30 .30 .045 .37 
222 n .095 36 .72 .045 .025 .37 .17 44.5 54.2 
221 tI .095 48 .045 .009 .37 .12 80.1 67.6 

.60 
212 2~ min. .095 24 .48 .045 .015 .37 .06 66.7 83.8 
213 tf .095 30 .63 .045 .01 .37 .07 77.9 81.0 
214 " .095 36 .63 .045 .01 .37 .13 77~9 64.9 
215 " .095 48 .045 .007 .37 .11 84.5 70.3 

.45 
224 4 min. .095 . 36. . 63 .045 .02 .37 .17 55.6 54.1 
226 " .095 48 .045 .005 .37 .12 88.9 67.6 



• Gerald Sherman, 
ew York Cit" 1 . Y. 

Dear • Sherman : 

e Congro8. Dump 

Var1at1ons in prooedure 
. Co. and Graham I 

tween er1can Cyanamid 

1. Grab .adda 11m all at b ginning and Am . Oyanamid 
by atages. 

Tot 1 contum t10n of OaO 18 about th • e 1n each 
c3ee~ 15. • b euse Graham h e rosidual v lue of 
11me wh1c' w11 stay in th clrcult. 

I h 
or 1> 
except 
at ' 
tOll ot 

differ noe 1 place 
e any dl tel"enO 

s. 

lkal1n1ty 
.05% per 

2. Graham ~g1tat.s 1 to 1 olution, the • Cyan d 
a 2. to 1 solution, the ditterenc being 11 1n favor 
of the Am. Cyan 1d • 

. 3. he Am. Cyanamid agltates in open mouth bottles, 
Graham 1n olo.ed battl B. 

The gre t r aeration ot th op 
in tavor of the • Cyan '1d Co . 

t.tle 1s 

Tho greater. mor v101 nt agit tion ot the end over 
nd agitat10n 1 1n favor of Graham. 

Other t th ",ove 11 oonditiona ar parent17 
allke in the t 0 teet. except - nd I ould notaugg •• t 
1t ere we not trying to rind so 9 r ason ere appar nt. 
1y no re son exist. -

Am. Cyan . 1«1 Heads • .0' 4 oz. AU. . 43 oz • Ag 
. Graham He ds • .045 oz. f. , .37 oz. Ag 

Th dt "r n ~. <) fih t 11 01 th slde ot 
t ~ e d C • i n 1 u 1n cti n . 

ince it 18 not, tb n it 18 po 81 1 that the w 
York assayer 18 oons1 t ntly hi , 1n l~ result., botn· 
head nd talls, or th -1 P so asaayer conSistently 10 • 
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The El Paso assayer feels that his work in general 
is being constantly checked by the umpire work he does 
for the smelters. 

How does any assayer turn out a gold result in the 
fourth decimal place? .0175 gold. I have always doubted 
the accuracy of the third place, except as a guess. 

Saturday morning I put on three samples of composit. 
of three sacks received from Congress on Thursday. Th8J 
came orf tOday and were ass9.yed and resul ta turned in to­
night. 

If e.o J .:, FI u. -= 104 i...-"'" 
flfj--- 1 4~ 

Test #401 
" #402 
" #403 

Au • .015 
" .015 
• .014 

.17 

.16 

.15 

The above results are disapPointing, but this sample 
also was decidedly differ .. t from the first brown ore, in 
(1) lime consumption using 40# (2) in KeN consumption, 
using about 1# . (3) in s ettling rate, being consid •• ably 
slower, althoug~tl1l cla s sed as a quick settling ore. 

In my report, every forty-eight hour test on Original 
Brown Ore gave less than ~ .01 oz. gold. 

#221 
1215 
#225 
#226 

2 min. grind 
21- min. grind 
3" " 
4 n " 

.009 oz gold tailing 

.007"" • 

.007 " 

.005 " 
" .. " It 

H7 only trouble on this ore cmme when I tried to cut 
down on the lim •• 

In the morning I , ahall put on a couple more bottle. of 
the latest brown ore, a coapl. ot bottles ot a composite ot 
the latest brown ore and white sand, and a couple of repeats 
ot composite #300. These will come oft Thursday morning and 
be assayed by Thursday night. 

Repeat. on composite #300 wi~l check my former work, 
although 12 testa on this composite ahowed .01 oz. of gold 
or lesa. 

Teats on a new composite will show whether beneficient 
effects may be ~ due to white sands. 

Repeat on the l a test brown ore will simply check the 
former work, listed at the head of this letter. 

Regardless of the Amer1~an Cyanamid results. there can 
be no doubt that my samples #100. #200, and composite #300 
oonsistently gave low tails with 48 hour agitation. Not once 
did they fail. I might easily get a tailing too high but it 
would be har4 to always get too low. 

108 



It 1t to W ~.tt." ,hat., .ri.,.Dal. bHWn ore 
ore ..-.1- ... • ...... 4 __ tore the te.t waa tiaiihe4. 

•• ntraotory 

14 kiew 1'_ BaTe TO. •• (4ea where the 

or1p_l 

". 



White Ta111ngs 

Graham J 

CONGRESS llILL TAILINGS 

SUMMARY OF CYANIDE MILL TESTS 

Sample III 

110 

J 
Gold 0.07 ozs. per ton Silver 0.47 ozs. per ton 

S1zing Tes,t 

Percentage 
Size ot 

!!!! Mesh We 1 s!!t Gold Silver 

113 435 14.4% 0.07 o~s. 0.45 ozs. 

114 -35"48 12.2~ 0.06 0.48 
. 

115 -48"65 15.7% 0.03 0.45 

116 -65 .. 100 15.7% 0.03 0.37 

117 -100"150 11.6~ 0.03 0.27 

118 ~150"200 12.2~ 0.05 0.35 

119 -200 18.1% 0.11 0.79 

Tests on Complete Sample 

% K C N Hours Cyan. Gold Silver 
~ ~ Solution Agitation Consumption Heads Tails Extract. Extract. 

120 -100 0.10 48 0.56# 0.07 ozs 0.004 ozs 94.3% 91.5% 

121 0.065 48 0.441/ 0.004 94.3 89.3 

122 0.045 48 0.52# 0.005 92.8 89.3 

123 0.035 48 0.401/ 0.006 91.5 89.3 

124 0.027 48 0.52# 0.010 85.7 85.1 
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111 
American Oyanamid Compan! 

est 

#8 

1/9 

Gold 0.059 OZS. per ton. Silver 0.50 ozs. per ton. 

Ratio of sizes presumably according to Graham's sizing test above. 

Grindins Test 

Test 1/8 Test (/9 

12 Minutes 18 Minutes 

+100 Mesh 1.33% +100 Mesh 0.0 

f150 tt 14.5 fa f150 It 2.08% 

f200 It 14.l7~ .. 200 rt 10.25% 

-200 tt 70.0 ~ ~200 
,. 87.67% 

Results of grinding should be consistent as between other tests 

by American Cyanamid on White Tailings, but have no relation to 

Graham's data on time and fineness of grinding. 

Hours Cyanide Lime Gold Silver 
S1ze ASitation Consumpt. Consum12t. Heads Tails Extract. Extract. 

As above 46 0.71/ 17.4# 0.059 ozs 0.0127 78.47% 

As above 46 0.72/1 14.2# 0.059 0.0115 80.51% 

Using head assay of 0.07 ozs. Gold per ton, as in Graham's 

sample, and same tails the Gold Extraction would be: -

!l8 81.9 % 

#9 83.6 % 
Lime charged 20# per ton 

NaON 

Dilution 

0.094% 

2 : 1 

-2-
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Sample fl2 

GrahaIQ. 

Gold 0.083 ozs. per ton. S11ver 0.50 OZS. per ton. 

fineness of grinding 

Tests Grind t10Q Mesh t150 +200 -200 

H601} 
3% 602) 5 min. 

603) 
5~ 24% 68% 

#604 7 min. 2% O~ 10% · 87~ 

/1605 9 min. 4% 0 1~ 94~ 

Hours Gold Silver 
Test Grind Agitation Heads Tails Extraotion Extraction -
#601 5 min. 48 0.083 0.008 90.4% 94.0% 

602 5 min. 48 0.008 90.4% 94.0% 

603 5 min. 64 0.01 88.0% 94.0% 

604 7 min. 48 0.012 85.5% 94.0% 

605 9 min. 48 0.009 89.1% 96.0% 

American Cyanamid Companl (Harder Material} 

Gold 0.0692 ozs. S11ver 0.509 ozs. 

Test Grind flOO Mesh +150 +200 -200 

#12 12 min. 0.66% 18.47% 15.82 64.05% (?) 99. 

/113 18 m1n. 0.47% 6.10 14.83 78.60% 

Hours Cyan1de Lime Gold Silver 
~ Agitation Oonsumption Oonsumption Heads Tails Extract. Extract, 

/112 12 min. 

#13 18 min. 

49 

49 

0.59{j 

0.65# 

9.111 

10.8# 

0.0692 oz 0.0108 84.39% 83.69~ 

0.0692 0.0099 8~.69% 84.87% 

With same tails &) (0.07 OZS. 
or} (0.08 ozs. Heads the extract10n would be: 

#12 Heads 0.07 Extraction 84.6% 
0".08 86.5% 

1113 Heads 0.07 Extraction 85.8% 
0.08 87.6% 
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R. A. Perez Company . 113 

Gold 0.08 ozs. per ton Silver 0.50 ozs. 

Hours Cyan1de Lime Gold Silver 
I.u1 -.S .. 1z;;,;;e _____ _ Agitation Consumpt. Consumpt. Heads Tails Extract. Extract. 

1/1 

112 
85% -200 M. 

85% -200 M. 

#1 

112 

48 0.7511 101/ (1) 

48 0.531/ 

Agitated in closed bottle 

" in open bottle 

0.08 ozs 0.01 86.0~ 

0.08 0.01 87.5% 

Differenoe in extraction apparently due to unaocounted for 

loss in Gold. Did tailings weigh out exactly 0.01 ozs. Gold? 

#1 Test Gold Heads 
Solution 
Tails 

Were Tails 0.02 

between them, or were 

#2 Test Gold Heads 
Solution 
Taj,ls 

0.06 ozs. 
0.01 

0.08 ozs. 

0.07 

ozs. or Solution 0.07 

Heads 0.07 ozs. 

0.08 ozs. 
0.06g5 OZS. 
0.01 0.07g5 

ozs. or 3 split 

In the above tests on White Tailings there is a wide range 

in the Head assays which indioate the effect of particles of fine 

Gold. 

Sample #1 

HEADS TAILS 
Q2l.4. Silver Gold 

Graham 0.07 OZS. 0.47 O~8. 0.004 ozs • 
• 004 
.005 
.006 
.010 

Amerioan 
Cyanamid 0.059 OZ8. 0.60 ozs. 0.0127 ozs. 

0.0115 

-4-
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Graham 

Amerioan Cyanamid 

R. A. Perez 

HEADS 
Gold Siive~ 

0.083 ozs. 0.50 ozs. 

(0.062 ozs. 
{0.0765 

0.08 ozs. 

0.509 ozs. 

0.50 

TAILS 
Gold -

0.008 ozs. 
0.008 
0.01 
0.012 
0.009 

0.0108 
0.0099 

0.02 
0.0105 

In Perez Tails, it is assumed that unaccounted tor Gold appears 

in the Tails. 

Brown Tailings . (Roasted) 

Sample f/l 
Graham. 

Gold 0.045 ozs. per ton Silver 0.37 ozs. 

Grindins Test 

2 Min. 2i Min. 3 Min. 4 Min. 5 Min. 6 Min: 

+100 9% * 2% 1% 1% i% 

4150 16% 15 % 9% 3% i-% i% 
+200 14% 19~ 20% l8~ 111% 8 % 
-200 59% 62% 69% 78% 87,% 91 % 

Preliminary "Ideal" Test. All through 200 Mesh. 

Agitated 72 hours 0.11% ICON Ratio 2 : 1 

GOLD SILVER EXTRACTION 
Test Heads Tails - _. ;:;,.;;.;..;:;;;;. Heads Tails dOla Silver 

#206 0.045 ozs 0.003 ozs 0.37 ozs 0.03 OZS 

General Test 
) 

KeN Ho\U's !!.U _.S .... 1Z..,6'""--___ Solution Agi ta't1on 

#221 2 Min. Grind 0.10% 48 

~215 2* 0.10 48 
225 3 0.10 48 
226 4 0.10 48 

-5-

Gold 
!reads Talis 

0.045 0.009 
.045 0.007 
.045 0.007 
.045 0.005 

-

Gold 
Extract. 

80.l~ 
84.5 
84.5 
88.9 

Silver 
Ex~rao't. 

67.6% 
70.3 
67.6 
67.6 



115 
Amerioan Clanamid Com12any , ~ , 

Gold 0.054 ozs. Silver 0.43 ozs. 

Grindins Test 
10 Minutes 

Tests +100 +150 +200 -aoo 
111-5-6-7 0.53% 8.38% 14.09% 77.0% 

1/10 0.40% 7.08% 12.85% 79.69% 

16 Minutes 

Tests +100 +150 +200 . -200 , 

#2 0 1.32% 7.90% 90.78% 

#11 0.03% 0.77 5.22 93.98% 

21 Minutes 

#11 0 0.17% 1.92% 97.91% 

Cyanide Tests 

Size KCN Hours Gold Silver 
Test Grind Solution Agitation - Heads Tails Extraot. Extract. 

#1 10 Min. 0.112% 52 0.054 0.0175 67.6% 63.0% 

#2 16 0.112 52 .054 0.0155 71.3 67.6 

0.112 52 .054 0.0145 73.15 66.05 

By interpolation it appears that by grinding to 80% -200 Mesh 

an extraction ot 68.2% would be obtained. 

Lime in solution 0.02% dry 2# per ton. 

Further tests were· made on Sample #1 with changes as tollows: -

#5 1 9 .4# of lime per ton used fed into mill 

#6 Reagents as in #5 Test, but tailings were deoanted, 

recovering 0.0167 ozs. Gold. Solution then brought up to strength 

getting 0.025 ozs. more. 

D? Tail1ngs ground with lime without oyanide and agitated 

(2 hours?). Some of lime solution decanted, cyanide added and 

ag1tated. Lime solut1on contained 0.0009 ounoes of Gold in 

water soluble form. 
-6-



Fineness - Ground 10 Minutes 77% -200 ? 116 

Mesh Agitation 52 hours 

Size Hours NaCN Lime Gold Silver 
Test Ground Agitation Consumpt. Consumpt. Heads Tails Extract. Extract. - • 
#5 10 Min. 52 0.38# 35.9 0.059 0.0183 66.12 61.17% 

1/6 10 Min. 52 0.46# 46.- 0.059 0.0167 69.08 72.1 % 
67 10 Min. 52 0.21# 41.- 0.059 0.0185 65.74 64.4 % 

* 77% Minus 200 Mesh 

It may be inferred from this test that lime charged in the 

mill in large quantities reduces cyanide oonsumption but has 

little effect on the extraction. 

Sample #2 

This sample oontained tailings from fewer drill holes, and a 

considerable proportion came from near the bottom of the pile adjacent 

to the original granite soil. 

Graham 

Gold 0.045 ozs. Silver 0.52 ozs. 

Size Hours Solution KeN Cyanide Gold Silver 
~ Ground • Asitation Ratio Solution Consumed Heads Tails . Extraot • . Extract. 

#237 4 Min. 48 U 1 0.098% 1.7/1 0.045 0.01 77.8% 71.1% 
238 4 48 • 1 1.14~ 0.005 89.0~ 75.0 · 239 4 1 0.78 0.01 77.8~ 73.0 
240 4 1 · 1 1.08 0.01 77.8% 71.1 • 
241 4 2 - 1 0.09{3 0.80 0.015 66.5% 69.2 · 242 4 it · 1 0.054 0.48 0.01 77.8% 71.1 · 243 4 48 1 0.070 0.60 0.045 0.014 68.7% 71.1% 

* 10 Minutes grinding represents approximately: -

fl00 Mesh 0.5% 

f150 Mesh 7.75~ 

.. 200 Mesh 13.5 % 
.-200 Mesh 77.8 f; 

.See grinding in Tests #1 - 5 - 6 - 7 and 10 
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Sample f/3 

Gr'ahain , 

Gold 0.05 ozs. per ton Silver 0.40 ozs. per ton 

SIZE Hours Gold Silver 
~ ~ ~150 4205 -200 Agitation Heads Tails Extract. Extract. 

#503 2% 
504 3% 
505 3~ 
506 3~ 
507 1% 

2 13% 83% 
2 17 78% 
2 9 86% 
o 4 93% 
1 1 97% 

48 
48 
60 
48 
48 

4 4 

0.05 0.015 
0.017 
0.017 
0.015 

0.05 0.014 

4 6 

70% 
66% 
66% 
70% 
72% 

8 

67.5% 
62.5% 

65.-% 
65.-% 

Grinding in Minutes 

Sample #503 #504 #505 #506 #507 

American Cyanamid Company 

Gold 0~05145 ozs. per ton Silver 0.441 ozs. per ton 

117 

MESH Hours Cyanide Lime Gold Silver 
~ floo +150 t:200 -200 Asi tation Consumpt __ ,Con'sumpt. Heads Tails Extract. Extract. 

#10 0.4~ 7.l~ 12.8~ 79.7% 46 

u-- 0.03 0.77 5.22 94.0 46 

R. A. Perez & Company 

0.53# 

0.55/1 

Gold 0.045 ozs. per ton 

20.4# 0.0516 0.0171 66.8% 56.7~ 

20.5# 0.0513 0.0163 68.2% 60.5~ 

Silver 0.40 OZS. per ton 

Sample ground to 85% Minus 200 Mesh 

Agitation 48 hours 
Cyanide Lime KeN Lime Gold Silver 

Test Solution Per Ton Consumpt. Consumpt. Heads Solution Tails Extract. Extract. -
#1 0.112% lei 0.5/1 9.5# 0.045 0.031 0.01 75.6~ 55.8% 

2 0.112 10 0.5# 9.5# 0.022 0.02 52.4:% 31.8% 
3 0.112 20 0.68# 0.035 0.01 77.7i{o 60.4% 

per ton Sol. 
4: 0.105% 20# 1.0# 15.01/ 0.055 0.01 77.7% 59.3% 

per ton Sol. 
5 0.105% 20# 1.0# 0.045 0.0375 0.01 78.9% 52.8% 

per ton Sol. 
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$~ 

i~ 

ASitation Lime Solution R 

Closed Bottle ) 10# per ton ore 2 : 1 
Open " ) 2 ' : 1 

Closed Bottle } 20# per ton 1;': 1 
Air Agitation ) Solution 2 : 1 

1 t: 1 

There are no notes on f1neness of gr1nd1ng except that 85% 

passed a 200 mesh soreen. In Test #5 it 1s noted that the sample 

was ground tor 30 minutes. 

The t1me of grinding is only comparative for the White and 

Brown Tailings at the same laboratory. 

Perez & Company apparently requ1red 30 minutes to make 85~ 

, pass 200 mesh. Grahamts 5 minute grind put 87% through the same 

soreen. 

October 22, 1935 
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