
The following file is part of the G. M. Colvocoresses 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 
3550 N. Central Ave, 2nd floor 

Phoenix, AZ, 85012 
602-771-1601 

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



J 

I. C. 6945 

DEPARTMENT OF THE INTERIOR 

UNITED STATES BUREAU OF MINES 

JOHN W. FINCH, DIRECTOR 

INFORMATION CIRCULAR 

JUNE 1937 

MINING AND MILLING METHODS AT THE PILGRIM MINE, 

CHLORI DE, ARIZ. 

BY 

EARL F. HASTINGS 

AFTER THIS REf'ORT HAS SERVED YOUR PURPOSE AND IF YOU HAVE NO FURTHER NEED fOR IT. PLEASE RETURN IT TO 

THE BUREAU Of MINES. USING THE OffiCIAL MAILING LABEL ON THE INSIDE OF THE BACK COVER. 



I ~ 
f 

J 



1. c. 6945 
June 193 7 

INFORMATION CIRCULAR 

DEPARTMENT OF THE INTERIOR - BUREAU OF MINES 

' I' MINING ANIl MILLING METHODS AT, THE PILGRIM MINE, CHLORIDE, ARIZ • .::! 

By Earl F. Hastingsg/ 

Introduction . ~ ! , 

Acknowledgments •• 
Hist ory • • • • • • • 
Geology • • • . . • . . 
Mine-surface equipment •• ~ • , 
Prospecting and exploration 0 • 

Mining methods , • ! • ~ ! • • , 

Developmt;lnt ••••• ~ • , 
Cost s •• 

Stoping • • • • • • • • ••• 
Costs • • • . . . • • 

CO'NTENTS 
Page 

1 
2 
2 
2 
4 
4 
5 
5 
6 
6 
8 

Milling methods • • • • 
General • ~ • ~ ! • ! 

Breaking and crushing • • 
Grinding. • . • . • • • ! ~ 

Flotation • . • • ! ! • • ~ 
Co~centrate treatment ~ • • 
Tailings disposal. •• 
Sampl ing ..!. ! ~ •• 

Metallurgical data •• 
Mill ing costs • • • 
Powe:: r • • • ~ • 
Water •••. 
Assaying 
General cost s • 

. . . 

I'NTRODUCTION 

Page 
8 
8 
9 
9 

10 
11 
12 
13 
13 
14 
14 
15 
16 
16 

The Pilgrim mine, operated by the Pioneer Gold Mining Co., is 9-1/2 miles 
west of Chloride in the Pilgrim mining, district on the eastern slope of the 
Black Mountains t or River Range, Mohave County,A.r'i'z. In March 1937,. 100 tons 
of gold ore per day were being mined and milled at the property 'by a total 
force of 54 men. 

Climatic conditions allow year-round operations. Due to present activity 
in the county there is an ample supply of labor for the requirements of the 
mine. 

The Pilgrim is th e only producing property within a radius of 6 miles; 
recently, however, the South Pilgrim Mining Co. has launched a development 
campaign on claims that adjoin the Pioneer Co. property to the south. 

il The Bureau of Mines will welcome rE:!printing of this paper, provided the 
following footnote acknowledgment is used: "Re-printed from U. S. Bureau 
of IIUnes Information Circular 6945.u -

~ Manager, Pioneer Gold Mining Co., and one of the consulting engineers, U. S. 
Bureau of Mines. 
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Production from the Pilgrim mine was 26,000 dry tons in 1935 and 29,304 
dry tons in 1936. Working time in 1936 was 19,381 man-shifts in 350 ~ys. 

ACIOTOWLEDGMBlTTS 

Acknowledgment is made to M. b. Richardson, mine superintendent. T. N. 
Slaughter, mill superintendent, and B. E. Charles, geologist, for their as
sistance in gathering special information reque'sted by the writer. 

HISTORY 

The Pilgrim mine was located in 1903 by Dempsey and OIDea;by 1907 the 
main shaft had been sunk to a depth of 360 feet t a small amount of drift tug 
and crossqutting done, and a few tons of high-grade or~ shipped. From 1907 
to 1928 the mine was idle except for a little spasmodic development work. 
1n .1928 M. C. Richardson, the present mine' superintendent, took a lease and 
bond ·on the property and mined and milled a small ".tonnage of high grade ore. 
In ·1933 the Pioneer Gold Mining Co., controlled by B. A. Laselle of Los 
Angeles, t')ok' a lease and bond on the property and deyoloped it until 1934, 
when a flotation mill was built. Until November 1935.operations were irregu
lar; owing to mechanical difficulties in the mill and.:power house. The instal
lation of a nevy Diesel plant and complete revision of the mill flow-sheet 
solved both the mechanical and metallurgical troubles •.. 

GEOLOGY 

The River ~ange extends in a general north and south direction along the 
Colorado River for about 100 miles. Scattered mineralized areas containing 
commercial ore occur along its whole length, the most notable being the Oat
man, Katherine, Pilgrim, and Klondyke districts. 

Rocks in the vicinity of the Pilgrim mine consist of uptilted blocks of 
closely related volcanic flows and tuffs that dip toward the east at angles 
ranging from 10 to 200. : This series of flows and ash is intruded at irregular 
intervals by rhyolitic and basic dikes. 

The veins so far developed follow a well-defined shear zone that ru-~s 

along the c·enter lines of the Mayflower, Pilgrim, and Plymouthrock claims; 
the strike is north 30 west and the dip 30° to the west. The hanging wall 
of the shear zone is a well-defined and persistent streak of red g01~e t~at 
ranges in thickness from a few inches to 4 feet; beyond this efficient dam 
no mineraliZation has been found other than drag within the gouge itself. 
Soft rhyolitic flows and latite predominate behind the red wall. (Fig. 1.) 

The foot Viall of the shear zone is not well-defined.. Roughly, it is 
andesite but has been influenced by a series of north-striking, steep-dipping, 
minor shear zones that cut through the foot wall and, in some places, filter 
on through to the hanging wall. These minor faults, at the intersect ion on 
acute angles with the major fault, show noticeable enrichment along the foot 
wa.ll; and v7here filtration to the hanging wall occurs, a large, lOw-grade ore 
bod.y is found from wall to wall. The foot wall is complicated further by 
rhyolite; intrusions. 
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The north-striking, steeper-dipping minor shear zones are credited with 
mineralizing the main shear zone. Five of these feeders, as they are called, 
have been traced on the surface t and two developed bJ7 drift ing underground. 
They are a series of rich quartz stringerfl witll barren andesite or rhyolite 
between, making a vvidth ill all of 4 to 22 feet. The quart z stringerc range 
from less than 1 inch to 24 inches in width and contain up to 1,000 ounces 
of gold per ton. Ore broken from stop.ing thE;se stringers over an 8-foot 
width has averaged 1.75 ounces go~. 1 

. ~ .. l 

Vein material betv/een walls is a breccia and fragments of the underlying 
tuffs. The distance be t ween walls varies with depth but averages about 60 
feet; commercial ore b~dies 3 to 18 feet in width are found along each wall. 
Apparently , the wall rocks have little influence on ore deposition other than 
in th",ir structural capacities as host rocks. At the present mining horizon 
commercial deposit s arc found more in thE~ rhyolites than in the andes i tes, 
owing to ~he capacity of the latter to flupport open fisS1ITeS or solution . 
channels. Andesites in the Oatman district are much harder than those so 

, far encountered here ~nd are structurally suitable as host rocks for com
mercial ore bodies. It is exptcted that with Mor e depth this will be true 
at the Pilgrim, also, as the andesites in both localities ~re simi1~r in 
other re spects. At the Pilgrim, howev'er, about 1,800 feet of flows and 
t uffs must be penetrated before the geolog ical horizon of the Oatman district 
Can be rec'l.Ched. 

Gold and silver are the only commercial metals found in the district, 
and occur in the approximate ratio of 1 ounce of gold to 1 ounce of silver. 
The gold is free; some of it is slightly tarnished. Small quantities of 
galena, pyrite, chalcopyrite, tetrahedrite, sphalerite, and marmatite can 
be identified by microscopic examination. Quartz is the predominating gangue 
mineral. 

Three 'definite types of ore and variations of each are encountered in 
the mine; their occurrence is not limited to any given locality, and they do 
no t always occur singly: 

1. Q,uartz-:rhyolite breccia, in which the quartz is of either the fourth 
or fifth stage,JY being either waxy yellOW, in the fourth stage, or waxy green, 
in the fifth stage, with primary values predominating but with secondary 
values . in the cleavages of both quartz and rhyolite. 

2. Q;uartz-rhyolite breccia, in which the quartz is of the fifth stage 
only and ha s primary values of very fine gold d.isseminated throughout the 
quartz. No seco nd.ary values are found. The fifth-stage mineralization, which 
is the richest, predominat e s in the breccia. 

27 Five stages of quartz have been identified by Ransome in the 09-tman-King
man district . 
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3. Calcite-quartz breccia, with variations of calcite replaced by quartz 
and spar. 

MINE-SURFACE E 9J1 IP~rENT 

The mine has a complete surface plant. All equipment is in excellent 
mechanical condition and is well-housed. 

The hoist is a single-drum Denver Eng i neering Co. unit, gear-driven by 
a 75-horsepow~r electric motor; it hoists a 1-1/2 ton sk ip at a speed of 450 
feet per minute. The skip has sealed Hyatt bearipgs and an automatic dump. 

Compressed air is supplied by an Ingersoll-Rand Imperial type 10, two-
stage compressor with a capacity of 677 cubic feet per minute. A 104-horse
power motor ' supplies powor through a short-center ,endless leather belt. A 
second unit, consisting of a 325-cubic foot, electrically. driven Chicago Pneu
matic compressor, TIhich is housed in the hoist house, is ava ilable in emergencies. 
A 350-cubic foot Chicago Fneumatic N-50 compressor driven by an oil engine, 
which was purchased before enough electrical power was available, is in the 
power house. It is connected with the main air lines in readiness' for an 
emergency. 

The blacksmith shop is 70 feet south of the main sh~ft. It is equipped 
with an Ingersoll-Rand tool sharpener, punch, oil furnace, and usual shop equip
ment. Approximately 200 crossbits are sharpened per day. Steel and tools are 
transported from the shaft col~ar to the shop on a small flat car with a mini
mum of time and eff ort. 

A spacious change house equipped with hot and cold showers is 50 feet 
north of the .shaft. Other bl1ildings include a framing shed, warehouse, en
gineering office, and general office. 

An electric-bell system is used in the shaft. The magnetic coil and con
trol for the system, vrhich was built by the plant electrician, are in the hoist 
room. This system is interesting in . that it makes use of Ford starter buttons 
for push buttons on the levels. The starter buttons, as purchased, are dismantled 
and reassembled with heavier insulation to accommodate 110 volts. A three-wire 
transmission line of No. 12 rubber-covered wire is strung down the shaft; it 
serves both the station-lighting and signal systems. This unit is Simple, 
cheap, and effective. 

PROsPECTING AND EXPLORATION 

Detailed geological maps recently completed do not permit orderly inter
pretation. Geological study indicat es that ore d6position, structural conditions, 
or faulting are not syst ematic. Reliance cannot be placed upon projection of ore 
bodies or faults from one level to the next because. of intervening local move
ments. More oft en than not successive vertical cross-sections at 50- or 100-
foot intervals do not appear to be sections of the same mine. 
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This condition seriously complicates prospect ing; the direct·ion of each . 
succeedi~g round in a heading is governed by t he geological evidence disclosed 
in the previous one. Wherever possible the policy of "follow the are" is ad
hered to • . In general, prospecting is confined to the major fault zones along 
one of which a drift is run; then at intervals diamond-drill holes are used as 
crosscuts. The diamond drill is used solely for locating quart z , and little 
or no attention is paid to the assay of the core of sludge. A small drill 
giving a 3/4-inch core is used; all work is done on a contract oasis at a 
cost of $1.65 per foot. 

MINING METHODS 

Development 

The mine is developed by n~merous pits and shafts along the 4,500 feet of 
surface exposure. The main shaft is in the center of the Pilgrim claim, and 
from it drifts have beGn run into the end line claims to both the north and 
south. This shaft has been sunk to a depth of 575 feet on an incline of 370 ; 

it starts at the 'hanging wall on the surface but, having an inclinat ion steeper 
than the vein, cuts. the foot wall near thEl third level. Stations have been cut 
on the 50~, 150-, 263-, 354-, and 500-foot levels, with drifts along one or both 
walls on eRch level. 

The main shear zone as well as a few of the minor ones have been exposed 
by 775 feet of shafts, 950 feet of raises, 1,875 feet of crosscuts, 5,100 feet 
of drifts, and 360 feet of winzes. All these workings are connected with the 
main ~haft. In addition, a 100-foot shaft with a 25-foot crosscut was sunk 
to develop an indicated ore body on the Water Witch claim about 1,500 feet 
southeast of the main shaft. Drillings from a 6-inch water well assayed 1 
ounce of gold to the ton. Crosscutt i ng to this vein wa s in progress when all 
development was recessed awaiting a new power installation. It has not yet 
been resumed. 

All drifts and crosscuts are 5 feet by 7 feet in section. Inger soll
Rand L-74 and Chicago Pneumatic No.5 drifters are used for drilling. The 

. number of holes per round ranges from 9 to 15, depending upon the ground. 
An average advance of 4.2 feet is made per round. A miner and helper are 
employed in each heading; they do the shoveling, tramming , drilling, and 
blasting. When timbering is necessary these men are as sisted by the shift 
boss; occasionally it is necessary to miss a drilling shift to permit 
placing the timber. 

Winzes generally are sunk in the better ore and usually pay their own 
way; the dimensions vary with the width of the ore in which they are being 
sunk . 

At least two and usually three development headings are in progress per 
shift. A cre~ of five miners and six muckers is employed for this purpose. 
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Costs 

Drifting costs average$g.20 per foot and winzes $12.20 per foot. Ex
penditures for development are limited to approximately $1 for labor and sup
plies per ton of are milled. The development cost per ton of OTe milled is 
as follows: 

Labor ~nd ~upervision • • • ~ • 
Suppl ie B. '!. ~ • • • • ~ ~ • ~ • ~ ~ 
Power • • • • . • . . . . . . . • • . .. 
Assaying •••• . . • . . . . 
Development cost per ton of ore milled 

• $0~680 
.• ~314 
• ~ ~086 

.030 
• • 1.11 

Powder consumption is 0.32 pound per ton of are milled, and lumber consump
tion is 2.6 board feet per ton of ore milled; these items are included in sup ... 
plies of the above tabulat i on. 

Stoping 

The open-stope method of mining is used exclusively. However, owing to 
the various types of ore bodies, variations in dip of ore, thickness and hard
ness of the are, as well as condition of walls, it has beon found impossible 
to. apply the same detailed methods in any but a few instances. 

The hanging-wall vein is very flat (320) and is composed ~f hard vein .. 
material or a breCCia , upon which rests a mechanical clay under extreme pres
sure. The rock behind and above the clay or red gouge is soft. The problem. 
then, is to break hard or brecciated vein material 'from under a soft. flat. 
hang ing wall with a minimum of dilution. This is accomplished best by raising 
through the are between levels in two or more places. The number of raises 
depends upon the length of the are body; usually in dev~lopment of an ore 
body there is a raise every 60 feet. Both sides of the ra ise a.re then slabbed 
down with jackhammers, retreating from Po common center. Slabbing .at the top 
of the raise progresses faster and is graduated downward, giving a V-shaped 
opening.: (Fig. 2.) The slabbing ha'les seldom a~e more. than 2 feet from the 
face, although the holes usually are 4 feet deep. This type of drilling has 
three dis~inct advantages unde'r the circumstances; first, it propels the are 
<I-ownward'.toward the chute .on the level below; second, it opens very little 
ground unsupported by timber; third, the downward hole has a tendency to 
undercut. In carrying a flat back , stope the charge in an upward hole would 
tend to dislodge the hanging-wall gouge and dilute the are. Rills and benches 
are avoided in these flat stOF€St as slushing and mucking 'are accomplished 
better if the progressing face is straight. 

In short, this method ~akes for cleaner ore, allows retreat in two 
directions from a common center with protected: working faces, and minimizes 
slushing and mucking of ore. 

The back is supported by 8- by 8-i nch stulls cut to fit and with umbrel
la headboards when needed. The timbering is carried to within 4 feet of the 
face. The slabbing holes are blasted lightly with only one or two sticks of 
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explosive. hence the timber seldom is broken or loosened. The stulls afford 
ample protection for enough time to ~etreat; within a few weeks the headboards 
are forced down over the ends of the ShIlls, and the red gouge, hav ing been 
exposed to the air 7 begins to slough. ~le m~neQ-out stopes, except at the 

.workin..g faces, are soon, pract ically if not wholly, filled by the hanging 
wall·and the loosened material behind it • 

. Broken ore is conveyed to loading chutes either by slusher hoists or by 
hand. If by the latter t shaker chutes of 12-inch split fan pipe are commonly 
used. 

An underhand stop irlg method is used in steeper-dipping zones. Stoping 
begins at the top of a raise and is carried downward in a series of benches. 
The ~riangular banks of ore left between raises near the lower level are 
blastod down on shoveling sheets all the floor of the drift and shoveled into 
cars. . . 

Where there is commercial ore from the foot wall to the hanging wall ex
treme care must be e;x:ercised in mln.ing because of the vertical shearing of 
the vein material. This shearing produces vert i cal slabs of ore that weigh 
20 to 150 tons each. The slabs are well~shatt ered and have been loosely ce
mented; when dropped they break easily. Each slab must be let down singly so 
that only a little ground will be <mened at a time. The foot-wall ore proper· 
is first mined, thereby undercutting' the slabs; then a flat back stope is 
carried upward and the e~posed slab, constituting the working face, is well
braced. <Three short holes are drilled in the exposed slab and loaded with 1/3 
to 1/2 stick of powder - just enough to jar it. ~e braces are loosened and 
the shots fired, which drops the ore. Wedges, blocking, and long stulls are 
convenient for immediate timbering of the hang ing wall, and short, temporary 
braces are placed to support the newly exposed slab of ore. The broken ore 
is removed and the procedure repeated. So far this type of deposition has 
been encountered only in the narrower parts of the main shear zone where the 
distance from wall to wall ave rages from 12 to 20 feet. The rock behind the 
red-gouge hanging wall is harde~ in the vicinity of thesestopes, and little 
trouble is encountered in keeping the stope open while mining is in progress, 
if it is properly timbered. When all ore has been removed the long stulls 
are removed gradually, and the stope is filled with waste from development 
headings, thereby saving the timber and eliminating the hOisting of waste. 

In instances where the bottom of a drift is in ore that is known not to 
bp continuous to tJ).8 level below. the underhand stoping method for mining small 
ore bodies is einployed. If the ore is not continuous· downward, . owing to a 
raking fault I which is often the case, an lLTJ.derhand . stope is started at the 
intersection of the drift and the fault and is worked downward and in the 
direction of the rake. Slabbing holes are drilled with jackhammers along the 
progressing face, as in other stoping, and the method of timbering is identical 
with that first described. Ore is removed from the stope either by an air 
slusher .or by laying track and lowering the regular mine cars into the stope 
by m·ean·s of a small air hoist. 
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Thirty-percent-strength Hercules Gelatin is principally used for stoping~ 
although a supply of 4o-percent strength is kept on hand for harder forI~!'ations. 
Where ventilation is exceptionally good and the rock is hard, the Hercules 4o~ 
percent-strength Extra Gelatin is used at a .considerable saving 'in cost. 

Round stulls of native pine are available from the mills near FlagstafI. 
The cost of an 8-inch minimum-diameter stull is 9 cents per running foot. This 
timber is quite satisfactory for stope timbering and temporar,y work. F~r perma
nent wor~, however. such as drift, shaft, or winze sets, only the best grade of 
Oregon fir lumber is used; this stock, delivored at the mine, costs $37.00 per 
thousand. . 

Costs 

Stoping costs are distributed as follows: 

Labor an<t supervisioIl • · ~ · · • ! ~ }J $;L~74 $0~722 
Supplies , • • ~ • • , • ~ • • • • · ~ · ?J .51 ,283 
Power • • • • · • • · · ~ • · ! · • • .17 ,147 
Water • • • • • • • • • · • • • • • · • .01 .010 
Assaying • · • • • • · · · · · · • • • .03 .050 

, , 

Total. st,~ing cost per ton of ore 
milled •••••• ". • • • • • • • 2 .46 1.212 

11 Includes compensation insurance at $8.99 per $100 of pay-
roll and a I-percent Federal payroll tax. , 

gj Includes 2.2 pounds of powder and 3.1 board feet of lumber 
per ton of ore, as well as all other supplies. 

MILLING METHODS 

Gonera1 

The original flotation mill, as completed in November 1934, had a capacity 
of 48 tOIls per 24-hour day. Mechanical troubles occurred to such an extent that 
the mill could be operated less than 60 percent of the time. and recoveries 
were low. 

By means of various improvements, including the redesign of the ore feeder, 
reduction of ball-mill speed, discarding of some of the obsolete flotation equip
ment, revision of flow sheet" and complete overhaul of all mill equipment, the 
capacity of the mill was increased to an average of 88.8 dry tons per 24-~our 
'day for the year 1936. Recovery has been increased to 91.9 percent and capacity 
increased about 30 tons per day by installing an improved-type classifier., 

In consequence of the poor results achieved with the original mill, the 
question was raised as to whether Or not it would be more economical to dis
continue flotation entirely and install a countercurrent-decantation cyanide 
plant, such as is commonly used in this range. However', tes'ts indicated that 
the ore was amenable to treatment by flotation and that relatively high recovery 
could be obtained by this treatment. Moreover, it was found that the cost of 
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marketing concentrates, which usually is a serious item of expense at flota
tion plants, could be reduced mat.erially by amalgamating the concentrate. It 
was decided that with so much of the material on hand straight flotation ~ould 
be the cheaper method under the circumstances. Amalgamators were designed to 
suit the conditions and were installed, with immediately improved results. 

The coarser particles of gold were removed from the concentrates by 
amalgamation, but there was still an appreciable amount ' of very fine gold 
to be shipped to a smelter in the form of concentrates. A small cyanide 
plant was built at ,which to treat amalgamation tailings, and, although it 
has not been perfected by any means, the results have been gratifying to 
the extent that 96.7 percent of the recovered gold has been reduced to sponge 
gold Or bullion. 

The cyanide plant, to be made entirely practical, required the expenditure 
of additional capital for equipment. Plans were made accordingly, but amalga ... 
mation recoveries arose to a new level, thereby leaving less gold to be ex
tracted by cyanide. The difference in revenue between 1 ounce of gold shipped 
to the mint as against the smelter is $1.37; this saving applied to 4 to g per
cent of recovered gold was not sufficient to justify further capital expendi
ture and operating labor. 

A small testing laboratory is a part of the mill equipment and is ,utilized 
almost daily by the mill superintendent. Equipment includes a Braun labora.
tory ball mill and a 2,000-gram Denver Sub-A laboratory flotation cell. ' 

Breaking and Crushing 

From the mine ore bin in the headframe the ore passes by gravity to a 
stationary, steeply inclined grizzly with 1-3/S-inch openings (fig. , 3). ~ The 
oversize is discharged into a New Century jaw crusher and reduced to minus 
1-1/2 inches. Grizzly undersize and breaker product are conveyed by a 2~~inch 
conveyor belt to a steel coarse-Ore bin 60 feet away. The primary breaker is 
operated by the mine topmen intermittently throughout the 24-hour day; opera
tion continues for less than g hours per day. 

From the coarse-ore bin the ore gravitates over a rectangular stationary 
screen with 1- by 1/2-inch openings minus 1/2 inch in a no. 14-1/2 Kennedy-Van 
Sa un gearless gyratory crusher. 

Crusher p,roduct and screen undersi~e are conveyed to twin steel bins having 
a combinedcapac~ty of 70 tons. 

The secondary crusher is operated principally on day shift, but topmen are 
well-instructed and often operate it for short periods during the night. It is . 
operated about 6 hours a day. 

Grinding 

The ore from the fine-ore bins is conveyed to the ball mill on a rubber
belt conTeyor~feeder. Flat gates with threaded stem and an adjustment wheel 
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are used on the bins. ~~ head pulley 0:( tho belt is driven through a reduo- , 
tion-gear system made from 'an o~d pump jack, which gives the belt a .speed of. 
about io feet per minute. A dry-reagent ,feeder is also driven from the gears. 
This gives a very close control over tonnage and ratio of reagent to the ore. 

The ball mill is . a 6-foot by 36-inch Hardinge conical mill powered by a 
10o-horsepower electric motor through a 9-belt Tex~rope drive; the speed of 
the ball mill is 29 r.p.m. The discharge end of the mill is fitted with.a 
circular screen to classify the discharge , into a plus and minus 4-mes~ product. 
The plus 4-mesh product is delivered direct to the classifier· by gravity. The 
minus 4-mesh product is delivered to a no. 250 Denver Sub-A unit cell. A 
density of 65 percent solids is maintai~ed from the ball-mill discharge, 'but 
the additional water necessary for efficient screening lowers the unit cell 
feed to approximately 45 perc~nt solids. Unit cell tailings are discharged 
into a 4-inch by 16-foot Dorr duplex classifier. , Average screen sizes in the 
grinding circui.t are: 

Ball-mill Ball-mill 
Size. mesh feed. discharg'e, Classifier Classifier 

percent -percent sands. -percent 
" 

overflow,. percent 

+ 4 30 2 2.0 ....... 
,';"4 + 10 26 2 6~0 ~ 

... 10 + 20 15 3 8.0 -
,-20 + 48 8 6 l4~0 -.... 48 + 100 12 16 55!0 9 
-100 + 150 3 20 6~0 22 
-150 + FOO 2 14 

I 
3.0 16 

- ,200 4 31 6.0, 53 
100 100. 100 100 

Flotation 

The flotation combination consists of a Denver Sub-A unit cell in closed 
circuit with the ball mill and classifier; an 8-co11 Sub-A unit, of which seven 
cells are used for roughing and one cell for cleaning. 

The unit cell in the grinding circuit extracts 85 percent of the gold 
saved, with a concentration ratio averaging approximately 700 to 1. These 
concentrates are delivered by gravity to the No.1 amalgamat'6r (fig. 3). 

The classi.fier overflow averages 29 to' 31 percent solids and is delivered 
by gravity to the rougher cells. Concentrates from the five roughers assay 
1~1/2 ounces gold per ton; they are cleaned in one cell of the Sub-A unit to 
32 ounces per ton. The cleaned concentrates are delivered to the no. 2 amalgama
tor; the cleaner tailings are combined with the rougher heads. The products of 
this circuit are handled entirely by gravity. 
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Reagents used are: 

Reagent Where added Pound ;eer ton 

Aerofloat 15 Ball-mill feed 
Pentasol xanthate Unit-cell feed 
Amyl xanthate Classifier overflow 
Ethyl xanthate Classifier overflow 
Frother B-23 Classifier overflow 
Soda ash 1 Ball-mill feed 1 
1 soda ash varies with the type 

A pH of 8.0 to 8.2 is maintained. 

0,11 
,09 
.06 
~04 
.01 

About 73 percent of the silver is recovered; this percentage can be in
creased by the use of ammonium phosphate but at the expense of a lower ratio of 
concentration. 

Wet reagent feeders are made in the machine shop; they are of the common 
syphon type and have proved to be quite satisfactory .• 

Concentrate Treatment 
. . 

Flotation concentrates are treated by a continuous amalgamation process 
that has almost elimihated. the marketing of concentrates. 

The amalgamator~ are of the barrel type~ built according to specifications 
of ' the Pioneer G'old Mining Co. by the Cott'rell Engineering Corporation of .Lqs 
Angeles 0 . The smaller amalgamator No. I, is a barrel 18 inches in diameter and 
34 inches ~n length driven by a gear-reduction motor at a speed of 26 r.p.m. 
A piece of' cold-rolled shafting 5 inches in diameter rolls on the inside of 
the barrel; the action is 'not violent but is sufficient to burnish the particles 
of gold and accomplish some reduction in size of the concentrates upon which it 
acts. A charge of 30 pounds of mercury, enlivened with metallic . sodium, is 
placed in the amalgamator. 

A larger amalgamator, Uo. 2, is also in continuous operation. This barrel 
is 20 inches in diameter and 10 feet long but is divided into two 5-foot sec·tions. 
One roll 5 inches in diameter and a 30-pound charge of enlivened mercury are used 
in each section. 

The unit-cell concentrate is treated in No.1 amalgamator. Sodium hydroxide 
is fed 8,t the rate of 2 pounds per 24 hours, to attack grease and flotat ion re
agents. This treatment yields a 96.1-percent recovery of gold in the unit-cell 
concentrates if clean-ups are made every s'econd or third day. 

The discharge of No.1 amalgamator is combined with the cleaner concentrates 
as a fe ed. for No.2 amalgamator. A dilution is made at this point by the add.i
tion of 1/2 gallon of hot water per minute. Contact time within the amalgamator 
is approximately 50 minutes. Clean-up periods are bimonthly. 
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~e success of the amalgamation treatment is due, in part, to~ 

1. The exceptionally high ratio of concentration in the flotation plant, 
which yields a very high grade product in small quantities. The barrels have 
a theoretical capacity far beyond the amount that is actually treated i~ them. 

2. Pools of mercury seem to have a greater affi~ity for the gold in the 
concentrates than do plates, and· enough mercury is added to the barrels to 
form a .pool along the full length of the level bottom. 

3. The gentle rolling action of the rods in the barrels burnishes the 
gold particles ~nd keeps any coating of scum on the surface of the mercury 
broken . so that the particles may come in direct contact with "liveW quicksilver. 

4. Hot water and sodium hydroxide help to clean the tarnish from gold and 
disperse the accumulated scum on the sL~face of the mercury. 

5. Continuous amalgamation of fresh concentrates; .the recovery of the 
gold in concentrates with stale reagents, which have been allowed to accumulate 
for batch treatment, is not over 50 percent • . 

. Very little flouring of mercury has been noticed; most . of the loss i~ re
trieved .in a centrifugal p~p used t9 pump the concentrates into the drying 
pans. Total loss of mercury, including retortingt spillage, and flouring, 
amounts to approximately 0.3 percent. 

Total power requirements for amalgamation amounts to 4 horsepower .. Clean
up.s are. made at regular intervals by the mill superintendent. 

. . 
The sponge produced from retorting the amalgam averages 6BO fine gold and 

305 fine silver; it is shipped to the United States mint. 

Pulp from the ~algamators is thickened, filtered, and dried. The drying 
is accomplished by discharging the Diesel exh~lst unQer eight 3- by 8-foot pans 
of light sheet iron. 

Tailings Disposal 
. . 

Taili~s flow by gravity about 500 .feet to a tailings dam 130 feet long. 
A launder is carried from 6 to 10 feet above and 6 to B feet inside the 'face 
of the dam. The launder bottom is drilled at 3-foot intervals with a 314-inch 
.hole so that the . tailings may be discharged at any pOint across -the dam. The 
sands .. in the tailings settle close to tl~e point where they are discharged. 
while the slimes tend to flow back from th.e d~; at the .point farthest from 
the dam a pool of clear water is formed • . ~is clear water fl~R~ through a 
3-inch pipe to a 500-gallon tank situated below the dEm. A 3 by 6 Triplex 
.pump .driven .by a l~horsepower motor p~mps · the water to the main mill supply 
~.ank. The motor. is equipped with a flOat switch adjusted to the water . level 
. ~n the tank. Water recovery during the. vdnter months averages about 7B per
cent of the fresh supply; this drops . in the summer to about 52 percent. 
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The location of the dam is ideal, in that there is an ample drop from the 
mill for the gravity flow of the tailings and in that because of the small 
drainage area back of the dam there is little danger of washouts during the 
summer cloudburst season. 

Sampling 

All samples, except for a 24-hour tailings check sample, are cut by hand. 
The head samples are taken at l5-minute intervals at the ball-mill feed hopper. 
The entire product is taken over a period governed by the number of revolutions 
of one of the gears of the fe~der-belt head pulley, which gives a quantity of 
sample proportional, at each cutting, to the tonnage being treated. Tonnage 
is computed on the same basis. 

Tailings samples are cut at l5-minute intervals by hand at a point in ~he 
tailings launder arranged for the purpose. An automatic sampler cuts ~ tailings 
sample over a period of 24 hours as a check against the three shift samples. 
This sampler is operated by a flow of water that trips every 6 minutes. 

Hand sampling of heads and t~ilings and computed tonnage of 26,000 tons in 
1935 left 21 ounces of gold unaccounted for and in 1936 170 more ounces were pro
duced than head samples indicated. Automatic check samples on tailings gave a 
slightly lower average than hand samples on the tailings. 

As there is only one mill oporator on a shift" the men are selected very 
carefully. A competitive spirit between operato~s is not promoted, and no 
personal credit is given to exceptionally good mill results, moreover, occa
sional poor results are not severely reprimanded. For these reasons there is 
little ,cause for deliberate cheating or neglect in sampling. Consequently, in 
spite of crude methods employed, it is considered that accurate results are ob
tained. 
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General metallurgical data, year 1936 

Total milled • • • , • • • • • • • • ! , ! • • q.ry tons 
Time operated ••••••• !".".'!" days 
Man-shifts • . • • • • • • . ~ • ~ • ~ ~ ••• ! ~ ~ •• 

Average output per 24 hours ' ! • • • • • • • • • dry tons 
Concentrates produced ••• • • ! ! • • • • , • tons 
Ratio of concentr~tion ••••••••••••••••• 
Average concentrates per 24 'ho~s •••• • •• tons 
Gold recovered • • ! ! ! • • , • • • • • • • • • • ounces 
Recovery of gold • • • ! • ! • • , • • • , , •• percent 
Silver recovered • • • • • • • • • • • • • • • • • ounces 
Recovery of silver • • • • • • • • • • • ,. • percent 
Ounces per ton in concentra~es before~a~gamation •• 
Ounces per ton in concentrates after amalgamation •• 
Recovery by amalgamation • • ~ • • • • • • • • " percent 
Ball 90nsumption per ton of ore (cast steel~ 3-inch 

grinding bails) •••••• ~ • • • • • • '.. pounds 
Liner consumption per ton of ore (manganese liners) pound 

29,304 
330 , ' 

1,901 , 
88.8 
69~5 

426.1 
.21 

7,153.21 
91.9 

2,932.9 
73.0 

100.88 
8.60 

91.4 

!I Recovery by amalgamation for last quarter of 1936 was 95.3 
of values saved. 

percent 
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.Mil1ing costs per ton 

Last q~arter 1936,St430 . tq~~ treated. 

Labor • • , , , '!' • • , , • ~ , 

Repair~ and supplies . ~, ~. 
As saying . ~ • • , • • • .• ~ ~ , 
P OW'er .• • • • • • • • • • • • • 
Water • l. '. . . . !I • ~ • • • ~ ~ 

$0~3l0 
!355 
,060 
.233 
,091 

Total cost •• . . •••• ' · $1.0~·9 

The above labor cost includes six men per 24 hours - mill superintendent, 
three ·operators at ·$5 per shift each, one crusher man at $4.50, and one helper 
at $4.50 per shift. The mill superintendent J s duties include personal atten
tion to the amalgamator clean-up. The helper attends to tailings disposal and 
general cleanliness around the plant. 

POWER 

. The present power plant, which, in November 1935 replaced an antiquated,. 
2-cy1inder, 1907-model, semi-Diesel engine • . is a modern 450-horsepower, 2-
cycle, Fairbanks Morse Model 32 full Diesel, direct-connected to a 375 kv-a, 
4S0-volt a1tern~tor and shunt-wound exciter. All equ.ipment was purchased new. 

The Diesel is equipped with a safety cut-out adjusted to cooling-water 
temperature and lubricating-oil level; a bell mounted on the switch-board gives 
a 2-minut~ warning signal if water reaches a temperature qf 1400 or if lubricating 
oil falls toonear the oil-pump intake level. If the trouble is not rectified 
within :the 2-minute period the engine automatically stops. 

Special equipment inclu.des a. Woodward governor, Vortox air cleaner mounted 
on the engine in~ide the building, · and lubricating-oil filter and centrifuge. 
The indirect cooling method is used to prevent the deposition of excess scale 
in water jackets. . 

Centrifuged fuel is delivered from Los Angeles by a Diesel truck; lubricating 
oil is carried in stock at Kingman, Ariz. Both lubricating and fuel oil are of 
excellent grade, having low sulph~rr and carbon residue content; the merit of good 
oils 1s evident from· the 'condition· of exhaust ports and piston rings after 6 
months of continuous operation. 

. . . 

March 1937. operating data .include the following . info~a~ion! 

Hours · operated • . • • • • • ~ • • • ~ ~ . , . • • • 744 
Time lost .,' . • ' ~ • ~ •• ~. ! ~ . . • • • ! • 0 
.Efficiency in unit of t"ime ••••••••• percent ·· 100 
ruel consumptj,on ••• ~ ••••• ~ ~ ••• gallons ~10,6l3 
Lubricatin.<'.:-.oil co.ns."T"l'tnt. io.n. d 162 ~ -.t' • • • • • • • • . o. . 
Power produced. • • • • • • • • • • • •• kw.-hr.lOl,350 · 
Cost per kw .-hr. • • • • • • • • • • • • • • • • •• . $0.01352 
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The plant is operated by one operator per 8-hour shift. A small machine 
shop for general work is located in the power house. Equipment includes an 
18~inch 'lathe, power-drill press, pedestal guider, power saw, and milling 
machine. The chief engineer, who operates the plant on day shift, tne two 
night operators, and the olectrician are all competent machinists for general 
work. 

WA~R 

During the early development of the Pilgrim mine, a well on the Water 
Witch claim supplied enoUbh water for mining and camp purposes, but with the 
formulation of plans for the mill it became necessary to seek a larger supply. 
The Pioneer Co. purchased a ranch 9 miles south ' of the mine, on which are both 
Willow and Cottonwood Springs. 

When ·the ranch Was purchased the combined flow.of the springs was 9 gallons 
per minute. Recent development by a diamond drill that made a 3/4...inch core in
creased the flow of the original spring ~rom 9 to 22 gallons per minute; a sump, 
20 by 10 by 14 feet deep, on Cottonwood. Spring increased the flow from a few 
gallons per day to 21 gallons per minute. Both flows drop off in the summer, 
depending upon the rainfall, but it is considered that more water can be de
veloped by vertical drill holes in the bott?ID of the Cottonwood Springs sump. 

The original equipment . inclu.ded. a combination 2- and 3-inch pipe line to 
the mine, a 10w-pressuTe pump, and a gasoline engine. This plant spasmodically 
delivered the 9-gallon-per-minute flow of the, springs. 

At present the waters of both springs flow by gravity to a 10,000-gallon 
storage tank 300 feet away from the ciosest spring ' and are thence pumped by a 
double-acting, Fairbanks Morse, 3- by (;.. inch high-pressure pump against a head 
of 465 pounds per square inch. This pUmp' is ' of' the enclosed~gear type, having 
a crankcase capacity of 3 gallons of lubricating oil and no oil or grease cups to 
be attend.ed. The pump is powered by a 2-cylinder, 20-horsepower, Fairbanks Morse 
Model 36 Diesel engine with clutch ~nd endless leather belt drive. Safetyeq~ip
ment, as on the main power-plant Diesel, is installed. This pumpi~ plant is a 
neat, compact, easily operated unit. 'A cottage is furnished for an attendant, 
who checks on fuel, lubricating oil, and cooling water twice daily. The plant 
operates throughout the night with no one in attendance. 
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Operating data last quarter 1936 were :as follows: 

Fuel cons~mption, gallon per hour . •••.• b~9 
Lubricating oil consumptiontgall~n per 

24 .... hour day ••••• e ' •••••••• ' •• ' . e ' .. •• ••• .5 

Cost per ton ore milled (water used for all pUTposes): 

La.bor •••• ~ , ••• ' ~. , •.• ' •.•.•.• . ! .~ •• '.: •••• 

Repai rs •••••••••• ~ •••••••••• ~ ~ ~ . 
Fuel ••••••••••••••••.••• ~ ••••• ~ • 
Lubricating oil ••••••••••.•.•••• 

Total cost per ton . ••••••••• 

-15-

$0.0709 
.01 
.018 
.0021 

$1.101 



ASSAYING 

A complete assay office; fully · equipped for · fire assaying but not for we~ 
determinationst'is convenient to both mine and mill. Although as many as 75 
determinations have been made in a daY~ the usual average is approximat~ly 36. 

A full-time ass~er is in charge; he is assisted by a mine sampler. The 
mine sample man takes charge of all mine samples from the time they are taken 
until pulverized a.rid placed in the weighing room; ho also bucks the mill samples • 

. The cost of sample preparatiori and assaying in March 1937 was $0.487 per 
determination. 
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GENERAL COSTS 

Following is a complete cost sheet on a per-ton basis, last quarter 1936: 

8,430 tons treated 
. . 

Truck and ~utomobilc '.'~'.'~'.~'!!.~ 
Cart age •••••• ~ ~ ~ . ~ ~ ~ ... ~ ! ~ , ~ ~ ~ ~ ~ ! ~ ! ~ 
Insur~c~ ~ ~ ~ • ~ .. f , • , ~ • ! • ! • ~ •• ~ ! ~ • ! ~ • 
Legal expense ••••• ~ ••••••••••••••••• 
Taxa's •• ~ ! • ~ ~ , , ! ~ ~ •• ~ •• ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
Office a~4 supervision •• , •••• !!.,~ .. 
Mi~ling •••• ,~!.!~'!.~,.!!!~~.~~.,~.~ 
St oping ............................. . 
Development . ~ ~ ~ ~ ~ ~ ~ ~~. ~ ~ , ~ , ! ~ • ~ ~ ~ .. ~ ~ .~ ~ 
Power •••••••• ~ , • , , , , ~ ~ , , • ~ , • ~ •• ~ ~ •• ~ 
Surface expen~~ .•• ~ •• ~,.~ •• ~,~!!!!!., 
Pumping plant ~ •••••• ,~.~~ ••••• , •••• ~ 
Ass~ office •• ".,!.,! .. ~! •• ; •••• !,~~ 
Mi scellaneous ••.. ~ .. ~ '! ~ ••• ! ~ ! ~ ~ !, ' . ~ ! ~ ~ 
Boarding house ••••••••••••••••••••••. 
Warehouse supp1 ie·s ••••• !", •• ,., ~ ~ •• 

Total expenditures ••••••••••••• 

Redistributed it i~as follows: 
. \ ' . 

Mining • ~ , • ~ ~ •• ~ • ! ~ ••••• lit •• ~ ••• ! • ! • ~ • 

Milling ••••••••.••••.• ~ ,. ' •••• ' ..... ' .•• 
Gener al ........... ~ ! ~ ~ ! • ~ ! • ~ •• ~ ! • ~ ~ ~ ~ 

Direct 

Development .......... , ... ............ . 

$O~052 
.018 
~040 
!029 
,025 
,177 
,665· 

1.01 
:994 · 
~466 
,225 
,101 
,140 
,101 
.015 
.024 

$4.082 

$1:217 
1.049 
. • 706 

$2.972 

1.110 

Total costs before depreciation. $4.082 



Crew for entire operation as of March 1937 , 

General manager • • ~ • ~ ~ • • • ! 

Bookkeeper ...' ~ • • • • ~. ~. , 
Mine superintendent ! , !. !.,... ~ , ~ ! • 

Mine shiftbqs!?es •• ~. !,! ~ ! , ! ! 

Hoist engine~rs ! • • ~ ! • • • 

Topmen ••• ~ ' ! • ~ ~ 

Trammers , • ~ ! ~ ! ! 

Blacksmith ~!. ~ • 

Miners ••••• 
Muckers • • • • 

. . .. . . . . . . 
.!!.!.~ 

! · ~ • 
• · • ~ ! 

• · . • • 

. . . . . .. . .' . 
! ! , • , • • • • .. '! .' ! . • · ! • . . . . . • • • · 

Mill superintendent • ! 

Mill operators .!., 
Crusher operator ••• 
Mill utility man ••• • • 4! ~ • • • • • • • • • • 

Chief Diesel engineer • 
Die~e1 engineers ••• 
Electrician (mechanic) 

'. . . . . . . . . . . . . . 
• • • 

1 
1 
1 
2 
2 
'2 
2 

1 

i~ 
1 
3 
1 
1 

1 
2 
1 

Carpenter (timber framer) '! • ! • • • ! • • • ! .! 1 
Pumpman • • • ~ ~ • • ! ! • ! ! ! ~ ~ • ~ • ! • • ~ 1 
As sa:ye r • .. • • • • ~ ~ • • • • • • • • ! . ' ~ ,e, . 1 
Sampleman • • • • • • • • • • • • • • •• 1 
,General utility man •• ! ! •••• ! • ~ • • • •• 1 

Total . . . . . . . . . . . . . . . . . . 
Wage scale as of January I, 1937 

, . 
The following wage scale was in effect on January 1. 1937; 

the 1936 scale was $0.50 per shift lower: 
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Shift bosses underground 
Miners 
Shovelers 
Timbermen 
Shaftmen 
Hoist engineers 
Topmen 
Trammers 

Mill operators 
Crusher operator 

Diesel operators 
Electrician 
Mechanic 

-17-

$6 ~oo per shift 
5.00 
4~50 
5.00 
5.50 
5.50 
4.50 
4.50 

5.50 
5.00 
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, Labor statistics for entir.e operatiC):n as of"March 1937 

2,593 ' dry tons mined and' m'il~ed . 

Mine develop!Ileht surface '~ . . ! • " " ~ ! ! , ,~ ~ " ! 

Mine development undergr'ouild. • '. '. • • ' ! , , ~ ~ ! , ~ . 
B1.iildings" (new')' •• ' ••••• '. • • • • • " • • • 
Machinery and t:lquipment .'installation' . ! " ,~ " . ' , . ~ - . , 
Marketing" (drying and' sacking , concentra.~e~ and"" 

" reto'rtingamalgam) '!!! ~ , . ' ! " ,,! ' 

Mine ext ract ion' §urface. • •. ' . '. • • • • • • • • • • 
Mine extraction underground •• t • , ~ ~ • • ! t , ! 

Mill ing - operat ing and 1'6"pairs t , incl-uding cr~s:q..i~g, 

Man-shifts 

24-.. 6 . 
152:6 
459.6 

and ' tai~ings' ~isP9sa1 , . : .,. " ' ,.- ", . ' : _ • ~ ~ • ~ 160.1 
Power - ~n~l~ing motors ,and pow~r ' lin~s , . ! ! ! .! 96~5 
Lab or a tory .. , .' . ~ '. .. • • • • • .' • • '. •• . • 62-~:l 
I?tunP'i ng • ~; . '. • • • ..• ~ • • , .' ! ! ! !' 3'lt.O 
General and' overhead • .. • • • • . ' ~ • • • . ' •• 89.7 

Total ma'nsh if ts.' .. • • .; . • • .... '. 1, 689 .;t 

Note: Due to increasing det~~l included in bookkeeping during 
1936 and '1937, ' it was . deemed -b~st, in or'der to give a true cross-section 
of operat'ions, to give metallurgical 'data for entire .year of 1936, as 
they were complete; costs of ' operation ' forthe~ast quarter of 1936, as 
bett.ar detail Was kept for ',this period; and man-shifts for March 1937, 
as that month was the innovation of that detail. 
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REPORT 

on 

PILGRIM JUNE 

~o Mr. C. B. Sahoenmehl, 
Ylaterbury 

Connecticut. 

I, R. K. HUMPHREY. a member of the Montana Society of Engineers, do here

by make and submit the folIo 1ng report, made from a personal examina

tion of a oertain mining property known as the PILGRI Group of Mining 

Claims, located about 10 miles west of Chloride, Arizona, in the Pil

grim Distriot, Mohave County. at an ele~tlon of ab ut 3600 feet: 

!he Group embraces an area of about 180 aores,. or n1ne full 

claims 600 x 1500 feet, the names of the locations being as followst 

PILGRIM, MAYFLOWER and PLYMOUTH ROCK on the veins, and the 

II: BLE, LUOILLE, . BILLY BOY, CONTENTION, SIDE LINE and WATER WITCH 

being side claims . 

See Map Sheet NO' .. I, Scale 1tt equal 300 tt __ 

!he descrIption of these locations was furnished by Mr. {m. 

Odea, the present OMl.8r.~. 

IMPROVEMENTS 
ru: • 

The tmproTements cons1st of hoist house, compressor house, 

blaoksmith shop of oorrugated iron, boarding hOllAe, small bunk houses , 

and a large bungalow or manager"s residenoe . 

!he mine is equipped with the follcwing plant of machinery: 

1 - 12 JI.P. Gas Hoist and oable; 
1 - 40 H.P. Gas Engine; 
1 - 12 X 12 Compressor; 
1 - Drill Sharpener and get of blacksmith tools; 
3 - Jaokhammers and steel; 
2 - Jackhammer columns. 

WATER SUPPLY , 

A drilled well 354 ft. Indepth located about the center of 

the water witch claim, 1470 feet from the collar of the shaft, whioh 

is caeed to a depth of 300 teet with 6 inch casing. It is equipped 

ith a deep well pump 3 1i column, and 2f1~ oylinder and is said to furnish 

an abundanoe of water . 



-, ~ 

HISTORY 

'l'he property .as located 1n March 1904., by Dempsey and otDea, 

who shipped several tons or high grade gold ore from shallo shafts 

and open cuts, sald to have l~eturned about ~100.00 per ton. A.f3 there' 

never has been a gold mlll within reach of the mIn$, none of the ore has 

been stoped and illed. 

While the claims are unpatented, the title appears to be 

elea!' at this tl.me. The property ha.s been incorporated intQ a. Stock 

compa.ny of IJ500 share-s, 500.000 shares being now in the treasury. 

770,000 shares of the common stock is owned by m. O"l)ea, and 230,000 

share e by Wm. Loftus. 

DEaGRIPT1;DN 

The outcrop Qf on'S ell defined vein is vividly traceable tbru 

part of the PLYMOUTH ROCK Cla1m, through the enti~e length of the 

PILGRIM claim and tor about five hundred feet into the MAYFLOWER claim, 

~hlch is known in this report as the lest or Hanging Wall vein . Its 

atrl~e 1s N. 29 ,'. and dips at an angle ot about 30° to the Tie at, having 

an average th1ckness of from four to eIght teet. 

The development on this ve1n oonsists ot the following openings; 

At eta. 24 on the PLYt~ OUTH ROCK cl.aim, a shaft about 15 ft. deep_ 

At eta. 23 on the P11grim elaim t Bhaft 110 ft . deep. 

At Bta. 20 main working shaft ~5.0 ft. deep. 5 x a In. 
timbered with 8 x e tImber, dry and in good condItion. 

On the 150 ft. level the vein 1s exposed in a crosscut about 

60 tt. from tle shB,tt where 1 t is about 8 ft. in thickness. 

On the 222 f"t. level it is again exposed 1n a crosscut about 

84 tt. from the shat,t and is about 8 ft. thIck. At this polnt a dr1tt. 

has been run to the south to a distance of about 50 ft. and to the 

north about 65 ft. 

On the 350 ft. level a crosscut has been driven to the veln 

b t 1s not accessible at thIs time. 

At ata. 21 r.orth of the shaft 1s an open cut about 20 ft. 

lon' by 6 feet deep. 

At Sta. 22 north, a shaft 35 teet deep. ' 
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At Sta. 23 north, a Shaft 60 feet deep. 

300 ft. llorth Sta. 25 an (1)'3n cut. 

On the MAYFLOWER CLAIil at 

Sta. 27, 10 ft. shaft 

Sta. 28, 10 ft. shatt 

E aT OR FOOT . ALlI VEIN 

About thirty feet east of the west .or Hanging Wall vein, there 

is another vein which runs almost narallel and dips at an angle of about ' 

36 and 38 tt and is known in this report as the "east or f'ootwa~l vein." 

It is developed on the surface at Ste.. . 22 sou 'Gh by a 10 ft. shaft. At 

this poInt the vein is about 15 ft. wide and about 300 ft. north of 

"orking shaft, 10 ft. hole. Again at Stat~on 29 on the MA1~WER 

claim by a 10 ft. shaft. 

Near the l5C ft~ level, t~a vein entered the main shaft 

,,"here a small amount of dr-lfting 7as done and continued along . near the 

roof of the shaft tor a distance of about 120 ft. where it dip_ ad at 

a steeper angle and left the shaft going do m into the footwall again 

here it was ag~n cut 1p a crosscut~ about 37 ~t., back from the 

shaft on the 350 ft. leve1, where Bome drlrtlng was done. (See Plan or 
orkings. ) 

On the 22 ft . level, a drift pas dr1ven on this vein about 

140 ft. to the north and was cut in a 25 ft. drift to the south. 

SAMPLING 

.A total of 50 assays wer'a taken from the surface and the 

different levels, snowing the returne to be as ~olloWB: 

!'he s mpllng of fOll!' d~ m>1 8 shows that there is about 1316 

tons of' milling ore averaging $1.2 . 26 per ton. ( 16,,140 gross value on 

the dumps. 

150 Level East Vein 
!ample s from breR.s·E of N. drift on 150 tt. level shows 3 

ft. of O1"'e averaging $8..86 per ton. 

222 Level East VeIn 
srunpfe s te.Kcn for a distanue of abo It 140 it. north of shatt 

on east vein shoW's the average width of ore to be about 4 ft. Ayerage 

ot all assays on ore shows the value to be $14.82 per ton. By e11mlnat-
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ing ODe h1gh assay leaves the a.vera , at $9.45 per ton. 

Shatt 
!he average up and down I a portion of the face of vein at 

the shaft for a distanoe of about 120 ft. gave an average of · 6.33 

per ton, Showing a body of ore 120 ft. high about 4 ft. thick and 140 

ft. Wide, making about 4800 tons, having an avel~age value of $7 .89' per 

ton, or $37,872 gross, or $13872 net .. 

We~ Vein on 222 ft. level 
(~ cen trom ~e R. drir~ On a ccount of caving the south 

drift could not be sampled) 

3 Samples taken from the N. drift havin an aVel"age width at 

8 ft. making a t~neral average of about 5 ft. o~ ore 60 ft. long north 

of the crosscut, g~.veG a.n aver<1ge value of ~1.1.62 per ton, aSBUlling th:flt 

this ore body extends 20 ft . up and down wau~d equal 85? tona, or $9 , 

958 gross, or ~5,673 net . 

350 ft. level 
On account of thP, drifting on this level not being on either 

vein the east vein being badly faulted and it-regular, only three small 

samples were taken. One taken for a wldth of 4 ft. retnrned $2.00 

per ton. The other samples were all country rock . The orosscut to the 

west vein in this level not being open, the west vein could not be 

sampled. 

East Vein, 4800 
West Vein, 857 
Dumps, 1316 

EatiJ:W.t.ed ore opened t)n t 1QO sidee . 
220 ft. level . 

tons, assay value $7.89 per ton 
tons, • H 11.62 ff It 

tons, u N 12.26 .. " 
Less. Mining and Trea.tment 

Net 

GEOLOGY 

Gross 

$37,872.00 
9,958.00 

161 140.00 
$63,9''70. 60 
34,865.00 

"29,105 .. 00 

!he country rock for sev ~ral miles 1n the VicinIty of the 

PILGRIM vein is principally andesite, Rhyolite and Basalt. To the 

west of the ap~x of the west vein a dyke of l a ter andesite or 

*!rach¥tlc Rhyolite- (see Schrader Bulle~ln 397) rises to a height ot 

500 o:r 600 ft. the vein being in the contact and dippIng under this 

dyke at an angle of a.bout 300
• 'The hanging \vall next to the ore 1s a 
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80tt brown and gray talcose gouge about a ft. in thlckness, ot a 

flakey texture, all 8urfacBs being highly polished. 

!he ve1n filling is calcite with some ~uartz and adularia. 

All these ores are ox1dized and very free milling, oarrying about 3 

oz. silver to 1 oz. gold per ton. ~e gold is rather fine and would 

be ea.sily recovered by amalgamation or cyanide. ~ls vein lies on a 

toot wall of breoci.a.ted Rhyolite, whIch carries about $2.40 per ton to 

a thiokness f 4 to 8 ft. 

In tact the whole formation back to the e~st vein carries 

values and might be considered vein matter in hich boo.lea of payable 

ore might be found. 

The East or foot wall vein 1s a fissure lying about 80 ft. 

east running nearly parallel to the main vein, appearing to make a 

Junction near Sta. 23, about 275 ft. south of the working shaft *here 

there seems to be a body of quartz 20 to 30 ft. 1n thlckness, then it 

appears to follow the west. vein to near Bta. 24 south, where the cropp-

1ng is mass1ve and heavily lmpr,egnated lth quart.z, which should make 

large ore bodies at depth. 

As the east vein is ·fissure in the old brown andesite and 

is more cr Ie ss lrree;ular, no S 0 lng VAry • lain on the ::mr:fa.ce, it 

1s not ea~ily traeed. !herB are only a few openings on the surface, 

hense only te-w surfac.e samples were taken from this vein. 

CONCLUSIONS 

Fr~n all data available, we ould conclude that the main or 

west PILGRIM vein should continue to consIderably greater depth, that the 

calci te should gradually become more silicified as depth is ga ined, 

where large bodies of payable ore Should be develop~d; tha t the east 

Vein should diminish as it gets further away from the main vein and 

this enrichment should be finall y found ln or near the main contact 

vein; that not far below the 250 tt. l evel a similar vein should be 

:found, within 50 or 60 ft. east of the contact vein, carrying good [,"014 

values and dipping away gradually from the contact, Which, should take 

the place of the present east vein as to values and posl tion. 

e are ot the opinion that the main VJork1ng shaft was located 
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on one of the weakest portions of the vein system where neither of the 

ve1ns showed on the surface. Henoe, we believe tha.t to properly 

develop the mIne, a drift shou~d be run to the north about 300 ft., 

from the crosscut on t.e 350 rt. level to a point near the 60 ft. shaft 

at Sta. 23 and connected with sbaft by a raise of 300 ft. Then the 

north drifton the V1eot vein on the 220 ft. level should be run about 

250 ft. to connect wIth the raise J a total of about 860 ft. of 

development. 

!his devel.opment mould cost not to exceed $20,000.00 Ore 

from this work should almost pay ~or th~ development . 

As the workings ar , a11 very dry, thpre i8 dange~ of fire, 

henne the above connections are necesoe~y for safety as well ? s for 

the development of the ore reserves. By crOSB cutting fl-'om StA. . 317 

on 350 ft. leve1 to the fJ9st vein 20 ft. and dr1ft1ng south 100 ft. 

a point in l~_ne with 110 :tt.shaf't on Sta . 23.. 0 ld be reached, where 

a raise should be dri en about 150 ft. to conneot with the bo.ttom or 
the shaft. This dev-elopment would nQ doubt open up a large hody of 

payable ore and might be d~ne first instead or drifting to the north. 

Surfa.ce indications indicate severe.l la.rge shoots of ore a s 

follows: One at Sta. 23, and at Sta . 24 south of the ~haft; One extend

in f_Dm tao 21 to eta. 231- north of the shaft one or two smaller shoote 

near the end lines of the FlLGRI~ A Y.AYFLOWER. 

For ore or this charaotor, we ould recommend the most simple 

crushing and cyanld1n[' plant thf t can be des1gned. viz. dry crushing 

ith rolls and leaching in vats, bocause it is in Olll' experience the 

cheapest, using a minimum of power and solut1ons. 'rhe plant should 

have a. ily capacity of not less than 50 tons. 

!he accompanying sketChes are as follows! 

Sheet No. 1 -- 19 a. !3-P r the clains showing the vein cropplngs, etc. 

Sheet No. 2 -- A eros section looking south Showing the vein system 
with ma in shaft and various crOSE cuts,. wIth asssys where 
the east vein sho s in the shaft. 

Sheet No. 3 -- A longitudinal section along the ve1n eYAtem showing 
the val"iouB openirlGs with assays. 

Sheet No. 4 -- A plan view of the development from the main ehart with 
assays. 
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Le~nd ~ Vein oroppings on Burface 

~----- Position of veins on 
(----- 150 ft. level 
( 
(----- Position of vein on 
(----- 222 level 
(yellow stain -- 222 ft. level 
( 
( Position of veins on 
{ 3{50 ft. level . 

AS~AYS 

List of Assays from PILOR mine, June 28 to July 14, incIus!..,. 

150 ft. level 

No. 14, 1 ft . ore. N., breas t otdrift. one east vein $16.48 

1.24 No. 15, 2 Jf quartz porphyry over No. 14 
Average of E. vein 8.86 per ton 

No. 31, 4 ft. ore WeRt vein. in west ero geut, next to gouge 2.40 

No. 37, 

No. I, 

No. 2, 

No. 3, 

No . 4, 

No . 2l , 

No. 5, 

No. 6, 

No. 7, 

No. 8, 

No. 9, 

No. 10, 

No. 11, 

Rote: 

4 -II 'I If • below No. 31 
81 ore average 3.CO per ton. 

220 ft. level (East ot Footwall vein) 
• 

Corner at junction of ha.ft and nort drift floor 
to roof 

6 ft . or W. Side drift 11 ft . N. Sta . 201 

" If 
I~ 20 I II sample No. 2 

6 ft. II \I If 10 If IJ sample No.. .3 

check ~ample on No.4, aame place, cuts 6 In. apart 

7 ft. of ore 10 ft. N. of No . 4 

Across top of drift, 6 ft, and 4 ft. down E. Side 
Game place in drift th3t sample 4 was taken 

8 ft. long , cut,. top and east side of drift ~t 
sta. 3<)5 

Across roof of drift, 4 ft. a t Sta. 208, 

Both sides and ro01' 1'2 ft. . a t Sta. 208" 

3.60 

3.20 

$.84 

4.60 

51.16 

114.96 

4.60 

15.10 

.9.10 

2.80 

4.00 

4 ft. N .. Bta .. 210, above slip, 4 ft. ore 2.00 

Across ground belo' , slip along N. s1de E. crosscut 
a t sta. 10, 1.60 

An average composite a.SB8.Y of iirst 11 samples averages 
lO.OO 
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No. 12, One toot ore, to of inclIne inze at Sta. 205, 

No. 13, 2 ft. ore above No . 12, in breast of inoline 

Note: by el1minat1ng one high assay, an aver . ~e width of 
4 1/3 ft. a8Sa~g ~9.45 ner ton. 

220 toot level (from ~e t or Hanging all Vein) 

5.20 

5.20 

No. 16, 4 ft. of ore, or footwall half of vein at eros cut 5.00 

It 

No. 18, 6 .. .. 

or hanging wall half of vein 

hanging wall half of 7e ln, 15 ft. N. 
of No. 17, 

No. 19~ 4 ~t. of ore hanging wall half of veIn. 27 ft. N. 
of No. 17, 

o. 20, 4 ft. R.l).yolite fo otJall i n N. brea t7 N. dr1ft 

Note: By eliminating No~ 20 whicb \ ~ s countr rock, the 
Hverase 10 11.64 per- ton. 

Shaft (Taken fro Nort sJ.de of n wa.y) I . 

No. 22, 2 ft. of ore near root, 16 ft. below 220' level 

1I 

No. 24, 6 .It 

No. 25, 5 ,. 

No. 26, 5 • 

No. 27, 5 It 

" 

• 
It 

It 

n If 

" 

15 ft. below No. 22 sample 

4 ft .. above 282 level 

20 ft. above No. 24 sample 

15 ft. above No. 25 sample 

10 .ft. above No. 26 sample 
Av r age per ton ~6.33 

350 ft. Level (Not on either vein) 

No. 28, 1 ft. 01 ore lO ft. from brea st of Q'Dea drift. 
about 170 ft. south of main shaft, 
a yprox1mately 20 ft. in footwall from 
we st veln, 

No. 29. 2 ft. of are 6 ft. west of Sta. 1/ n. side croascut 

No. 30,. 4 " " 26 f 't.. " 
north drift. 

2, nr. floor .of 

Surface end shafts south of orklng shaft 

No. 32, 2 ft. o f ore B. side f 10 :ft. hole , near fOI)twnl1 

12.08 

20.88 

8 .. 60 

2.40 

8.40 

5.20 

5 .. 60 

8.'70 

6.40 

3.70 

.80 

at Sta.. 22 on eas t ve t n. l.OO 

No. 33, 7 ft. of or e N.. side 110 ft. shaft, 44 ft. f'rom 
surface, near Rta. 23. 6~lO 

No. 34, 7 ft. ore 8. side 110 ft. shaft, 20 ft. below 
8ampl~ 33. 1.35 
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~o·. 35, Oft. ore S. alde 15 ft. belo o. ~4 5.60 

No. 36, 5 ft. ore N. tf 120 ft .. shaft, 20 ft. ab ve- 33 8.80 

o. 56, Acroso 30 ft. of croppings on the suri'aae ould .re 
at Sta. 24. .80 

No. 67, From dump 15 ft. shaft Sta. 25, S. on Plymouth Rock 2.40 

No. 58, Dump of shaft at .6ta. 23, about 200 tone 4.80 

Surface and shafts north of workln~ shaft, on west or banging wa.ll vain 

No. 38. Dump of about 200 tons from Sta. 23 

No. 39, 10 ft. of ore in 60 ft. shaft, Sta. 23, south ide 
4 ft. from breast 3.40 

No. 40, 16 ft. above No. 39, (3 ft. of ore 

No. 41, "ft. of ore 60 ft. shaft at surf'ace 

No. 4-2, N. side of ahaft at Sta. 22, 6 ft. of ore 

No. 43~ N. B~de of abaft at Sta. 22, 4 ft. of ore bottom 
of 0_ en cut 

No. 44, ~~mps of open cut, Sta. 21 , 100 ft. N. of shaft 
15 tona~ 

No. 45_ 2 ft. ot ore on surface, 30 ft. south of Sta. 23 

No. 46, 2 ft. of ore on surfaoe, Stat 34 N. 

No. 47, 6 ft. of ore in cuts S. side in e;,leh , 300 ft. N. 
of Sta. 2.5 

No. 4S, 2 ft. hanging wall in _0 ft., hole on MAYFLOWER 
claim, Sta. 7 

No. 49, 3 ft. lide at MAYFLO'tE!l location on E. Vein 

No. 50, 4 !I of' ore II Stat 29, 10 ft. hole 
on west vein. 

No. 51, From ore dump 10 ft. hoI on E. vein about 300 
f"t. north of workLflg shaft, about 50 tons 

No. 52 , Ore d mp at shaft, 8.t PILG ._ location , 15i? ft. north 
of .; orlting shaft I abont 50 tons 

No. 53, 2 ft. streak. 2~ ft. N. Pilgrim location , open cut 

No. 54, 2 ft .. of ore 2 f"t. from hanging t'.'all at Sta. 21. N 
100 ~t. from 10rking shaft, open cut 

Wo. 55# Dump of main Shaft taken ~om drifts, ~tc~ about 
1250 tons 

Note: By elln1natlng O~ aasay of 2 ft. hlghgrade, 1204.20 
Makes an average of 12 tHlays of 6.61 per ton. 

Respectfully SUblJlitted, 

1.60 

14.40 

15 .. 36 

204,20 

3.60 

3.20 

5.60 

5.20 

24.80 

15.70 

22.20 

14.80 

11.60 

ltemuel: ontana Society of Engineers. 
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To r. C. B. SO HOEIUfEHL, 
Wat erbll17 • 

OOWleetiont. 

mE 

I. R.K. HUMPHREY. a member of the. ontsna Societ, 
of Engineers, do hereby make and submit toe following 
ropo rt. IIl8.de from a personal xamlnatlon ot a c erta.in 
mining property known as th PILGRIW Group Of Mining 
01 1ms, looated about 10 miles w t of Chloride. rlzona. 
in the Pil rim Di triot, Mobave County, R.t an elevation 
of about 3600 ieet: 

Th Gro IIp ernbrtf.ces an a1' a. a:f about 180 acres. 
or nine full 01 1rue 600 x. 1500 fo t, the names of the 
locations being as folIo s: 

PILGEI t YP'LOWER and PLYMOu!£H ROCK on the v inl'l, and 
the MABLE, LUOI1 .. IE J BILLY BOY, 00liT liT ION , SIDE LINE 
and ATER WITCH be'ing s ide claims. 

See p Sheet No.1, "Scale Iff equal 300 ft. 

The desari(Jtion 0 f those location wae fu:rniahed 
by Mr. ~ en Odsa. t~e present 0 nar. 

The improve ants consist" of hoist hou a, oompressor 
hous • ul .. wd:s111 i th shop of aorruf'uted iron, boarding bouso, 
small bunk hoase , and a large bunal0 or nager's residenoe. 

EQUIPMENT 

The mine is equ1pp d Wi til the folIo ling plsnt of 
machinery: 

1 - ~2 H.E. Gss Hoist and cable; 
1 - 40 H.P. Gas ngine; 
1 - 12 x 12 Oompressor; 
1 - Drill S~rpener ana Bet of blacksmith tools; 
3 - Jaokhammers and steel; 
2 - Jackhammer columna. 

/}TER SUPPLY 

drilled ell 354 ft. 1n depth 100 ated abo\! t ' 
the center of the water itch olaim, 1470 feet from the 
collar of t h Shaft, whioh i co. ad to a depth 0 t 300 feet 
wi t11 61mb easln g. It 1s equipped wit h a deep ell pu.mp 

.1. 



3" column, an d Bin oylinder all d i said to furnish en a
bundanoe of water. 

Rm~OFY 

The property waS locuted in Maroh 1904, by Dempsey 
and 0 f Dau. ho shipp:: d s evel'ul tons of high gr d gold 
are fro m sballow aha. fta and op en cuts t sai d to ha.ve re
turned tbout $100. 00 per ton. As the re never has bean e 
gold mill itr.ill reach of th!:" !Dine, none of thf ora bas 
been atopcd and m.l11ed. 

hile the olaims aliEf unpatent d . tb title appeal'S 
to be olear ~t this ti. Ie. The )rot'crty ha been inoorpor
ated into tl stook oompany of 1,500,000 abaY'e t 5QO,OOO 
shares being now, in tho tre BUr.y. ?70 , OJO a~res of the 
common s to ok 1s ovme d bl '7lJ.1 0 fDa., and 230 . 000 aha. reB by 
t LOFTOS. 

~he ou'torop 0 f one vell defined vt)in is vividly 
traoeable through part O .L t a PI..YMOUXB ROO ClaiM, 
thl'ottgh tne fl!l ti:rl3 length. 0 f tho PILGRIM claim and 
fur t,l:out iva andred feet into t.he ~[J. .. YFLO" ER claim, 
~hlch .18 4nown in this report as the /-jst or Hanging 

Wall valn. It~ strL~a 1s 14 i 29 VI. and d1)13 at an 
angle of acont 30· to the va t, huvinR an a:vera.~e 
thi~]t eBS of :tro!!l '£J tlr to eigllt fs et. ,-

The develol"rnent on this vein oonnists of the 
:L 1Io')'! ing 0 peninga : 

At eta. 24 on th 2L1r~OUTH R00K oalim. e 
shaft bou.t 15 ft. deep. 

At ste.. 23 on the PILGRI!' olaiU1. ahaft 110 ft .. 
deep, 

At Sta. 20 md.in ~orlting Elhaft 350 ft, deep , 
5 x e in. Ti~bered with 8 x S timber . 
dry und in good oondition . 

On the 150 ft. level the vein is eKposed in a 
orosscut about GO it. from thE:! bhaxt III re it is e bOll t 
8 ft. in thickl1e s. 

On tlle 222 ft .. lavel it.J. at-aia It.poaed in a 
orossout 'bout 64 ft. from tne shaft o.nd 1a about 6 ft. 
thick. .at this point t! drift has bee!l run to the eo u"h 
to & c1 at noe of abou.t 60 it. ane ;0 the north about 
65 ;ft. 

On tile S50 ft. level or08suut hS.8 baan driven 
to tUt] vein but ia .not ec-:;essi bl €I at this t lfne. 

At ... ,ta. 21 north of the shaft 18 en op rl cut about 
20 ft. lor. bS 6 t et deep. 

At Sta. 22 north . a shaft 35 f at deep. 

At s1a 23 north, a ahaft 60 feet deep • 

... 0 300 ft. North sta. 25 an open ou.t . 

-2-



On 'tiDe YFLO\~ E 0 AnI at 

Sta. 27. 10 it. !:Il1.ait . 

Sta. 28, 10 ft. sh&:tt. 

R FOOT rlAlrL 

About tbirty feet east of the wo t or Banging 
Wall vein. there is another vein wh~ch runs almost 
p r 11e1 and dips eo t an angle of co ut ~6 (md 38 11 

t~t1'l 1s kI10\ n :til thie re ... )O l~t us the te,..st ot iootwu.ll 
veiri. I It is dev&lopeu on the sn face at etc . 22 south 
bot c.. 10 ft. sha.ft .. ii" vhlb 'oint the vein is about 
15 ft. wide and a'boltt 300 ft. nOl'th of "lorking sbaft, 
10 it. holo. Again f./t otation 29 on th_ YFLO :. R 
olaim hy a 10 ft. shbft. 

e :!: the 150 ft .. lev.el, this vein ant £,1'e - the main 
shaft ·,-hol's sm.a.ll erno t of dll fting waB done ttnd 
continued along !leal' the roo lot he l mft for E' dist
enc of bOl1t 120 ft. whel'l;t It di 1)60 Et 13. t epe'l ltt1B1e 
ann 1 eft the shaft golnr: down iJ1t 0 ,he foot 'ull agfdn 
wh re it :le t!.ge.in out in 0. ero .. cut. al.;olt '07 ft •• baok 
from th e shaft on the 350 ft. Ie e1, .here som drift-
Ing one. (See 'Plfill of 'olorkings.) 

On the 22 t. level, a drl ... t wab driv~n on 
this vel.n ab( ut 140 ft. to the llortL e .. uJ w s cut III _. 
20 ft. drift to the so uth. 

i1A tP.ii Ili G _. J I 

A total of 50 a tjayS wer·' tclcan f:--om i,he SlU' ~ce 
nd th different levals. ohrn.in~ the ret.urns to be as 

fo 1 a: 

llhe sr.,.rnp11n~ of four dumps m thfi.t ttBre i 
acout 1316 toos of xn1111tlg ore ver ~ iIl8 12.26 per 
ton. 16,140 gro$s 'Vulue I)n the dumpS. 

150 LevBl East Vein 
Saaples fl"om breast of ~. drift on 150 it. 1 vel 

shol9s 3 ft. of ore ~vara"iu. 8.86 per ton. 

228 Level East Vein 
Samples taken for a. distance of ar:ou t 140 ft. north 

01 an ft -on eae'L vein sho', the average width of oro 
to be about 4: ft. Averege of all s.esays on o:re ehows 
the val u.e to be $14.82 pe l' ton. By 61 imina tUlg one hig h 
aOr a.y leavee tha ~nrQr'agQ at 9 .46 pel' tOll. 

S nt~ ft 
The a. v Ttlge llP and do\m, portion Q th' fli.ce of 

vein' t t ne abaft for a d.u::taaoe 0 f td; tlt 120 Jot. gavs 
&n v ra of <,6 .33 per ton, rhowing e bo ly of ore 120 
ft. hign abnut 4 ft. thiok und 140 ft. wide, lUaking 
abo ut 4800 tons, haVing 8Il aver' e ve.l.ue of ~7 .69 peX' 
ton, or . ~7,872. 81'0 $. or 13872. net. ... 

West Gin on 222 ft .. leVel 
(f ~en from the H. drifb -- on aocount of 
c vill8 the south d 1ft could not b 8 pled) 



1.. 

3 sample tl.4ten from the I. drift having an avera.ge 
'. 1dth of 8 ft. making u. 8 n6l'al tl.verag of abo ut 5 ft. 
of ore 60 ft. long north of th crosscut , gives an 
averege value of "11 . 62 per ton , aS3uming t t th~ ore 
bo dy e. tend 20 ft. I.)') i d do n ilould equal 85'1 tons, 
OJ 9.958. groee. or 'ir'5 , 673. net. 

350 ft . level 

On aocount of the drifting on thi level not b ins 
Oll either vein the east vein being badly fault'd and 
irragular; only three small samples 7ere tc.ken. One tn:ten 
for a width of 4 ft. roturn-.d 2.00 p r ton. The other 
su, le ler9 11 oountry rO(!i<. The oro out to the 

eat vein in t ia level not eirl. open. th west ~e1tl o()uld 
not be fV led. 

Estil'l1(;, ted ore t) aI.wd on t '0 H.i.dos, 
220 f • level • 

Gross 
Lost Vein , 4800 tone , alii 8¥ va.lue. ,7.89 per ton 37 , 872.00 

est Vein , 867 tone. It n 11.62 /I " 9 , 968.00 
DtllJlj? 1315 ton " " 12.26 If 11 16.140.00 , • 65, 970. 00 

Less nlng ~re tment- - - 84 1 666.00 
· t - - - .. -~29 ,105.00 

GEOLOGY 

TJ10 country rock fOl' vera mil SS in tne Vicini V 
ot th_ PI1G ~L va':'n iEJ pl'ino iI>a1ly andos 1 te. Rhyolit e and 
B aalt. To the ~e t of th · t. ex of the cst vein a dyke of 
later and e ita 0 l' "Truobytio Bhyoli te rr (see Schrader Bulle tin 
397) 1'15 ... to a he 19h t 0 f 600 or 600 ft. tho veill ba1tlg in 
the contect anddippin wlder th dyke a.t an ngle of 
about 30·. The hangin wall ne ·t to t ore is a soft 
brown nel' ray talcose gouge about 8tt.in thickness , of 
flu oy texture, sll surf ceS being highl pol ed. 

\ ' The ain filling is caJ oi to 11th some· qu.artz and 
~adul ria. All the e oreS re oxidized und very free mill -

. ~ ing. 0 rry1n about 3 oz. silver to 1 oz. gel Jer ton. 
~~ - The gold 1 r", tr r in e nd -,, uld be ea811y r .covered by 
t, amal . tiou or cyanide. T i 13 vain lie on u foot all of 

iN ~ recoiated .h¥olite , hioh curri about 2.40 paJJ ton to a 
~ ~ I hickneso of -4 to 8 ft. 

~ ~~ In f at tb e hole forma Ion baCK to tna e at vein 
c rri V lues and might be cons i dared -yein matter in 
'hloh bodies of payable ore 19ht b found. 

The .East or :f "ot all va in i a:f:m¢ ure lyIng 
abo u t 80 it. 6!(S t runn ing n~ il. Y 'lo.1191 to th e ma in 
vein, ap earing to !!lUke a juction near ~t • 23 , bout 
275 ft. south of the lor~ing shaft where th re seems 
to be a cody of qUtirtz 20 to 0 ft. in thickl16S , then 
it aPl>s 1'8 to follow the st ve1n to near St " 24 
Boath. .l.are the cI'opping is n het.vily 1m-
'pre ted ~ith quartz. whic. ka lttrge or 
bodie at d pth. 

the eu t ain is ti 
ande i te 8l1d is ore to 1 c 
very p _in on the Ul'f 08 , 

re onl, a fa opening on 
surfaoe pIes ere taken 

ure in tc old bra n 
irr ular. no t e be wins 

it i not a 111 traoed. fhere 
the sur ace , honae only few 
from this win. .,-



00 CLUB lOli) • 

From 11 dc.ta a. ail ble, we '0 uld c'!)nalude that the 
main or west PILGhnt veill should cont:t.rm 6 to conal ( cr
ably er4;;e.tor de th, th t the calcite shoUld gradu 11; 
Oe<.lOUlEt OTe a1 1..:111 cd u depth i8 guine d, where large 
bodj.es 0 J.)v.yabl~ o:r'e shOUld be d· veloped; that t,.ue eaet 
vein lilac'; Uld dimlnw h ne it gets furthttl' awe.y from he 
main V~ill and thil:. nrichment should .Je fillally :IO 111d in or 
near the ms1.11 con taot vein; tru: t not :f &.r below th e 350 
ft. l~vel a S imil8,r vain should be fo lJld t within 50 or 60 
ft. east of the cont~ot vein. oa.rrying Rood gold Valt~J/S 

nd <11 pi a:N1J.y gradually from the 0 on tot , which . should 
ttlite the .pl~ce of the present el;ls~ vein StJ. to ralu es and ponition . 

'"T e a re of the opinion tim t the m' in 'Working 
shaft '..t.& lOC l;.;.ted on one OJ. the weakent pOl~tlona 
of too vein system, where neither of the 'Veil'lS showed 
on the sl&If&ce. lienee,.'ie 'believe that to properly 
develop th llWle. a drift should be run to ti 0 north 
ubout 300 ft, :fro! th, orossout on th 350 ft. level 
to e. point ne :r the 60 ft. sne-it a.t st· .. 23 ond con
nected with shaft by , railiH~ of 300 ft. Then the north 
drift on the west v e 1rJ. on the 220 :tt. level ehoulc be 
l"'un :::;.tc·llt 25' ft. to COIl. ct ·,ith the Xf..;.ise . totel of 
abort 850 11.1. of 8velopment. 

Thir. devalo .}m nt should (:oat; not to l.;)xC,lC!)sd ~ 20.0UO.OO. 
Ore froln this WOnt should alwtc t pay for tne e'trGloV!llent • 

.Is the 'Wor.;tings are all ve.r.v dry, t Htre 1S dU fJ6er 
of fire, henoe the above connections 1"9 nece.ldsary for 
safety as well as ro r the ovelopmon· 1:£ the Ole I'ssunaS. 
By oross cutting from St.o. 317 on 300 ft. level to the 

at vein 20 ft. !!·n(i (trlftlng so uth 100 ft. n po in't li1 1 in a 
ith 110 ft. shaft on Stu. 23 , WOll1d be t'ettonod,. wher!.. a 

rtusa should be drl1.-en about 150 ft. to oonnect with the bottom 
of the Bh~ft. This develoIment ould no 'doubt open np s 
1&£ ,12 l':ody of )/lyablo orG and rnl,ht be done :..i rst inst' ad of 
drifting to the north, 

Surface inClic .... tiorm indiente Sevsl'fll largo snoots of 
ore as follow : One at St • 20, and ~-t stu. ~4 south of 
the shaft; One extending from Bta. 21 to St • f3, north of 
the shaft one or tv/a smaller shoots near the end lines of the 
PILGI I :,r and 1AYPLO~/'t<'R . 

For ore of thie character, we would reoommend the most 
aim~lG crushing and oyaniding pl~nt thkt oan be desi~ned. 
vi~. dry crushing with rolls and leaching in ve~s , because 
it is in OUT experienoe the cheapest , using a minimum of .power 
and Bolutlona. The plant should have 8 daily capaoity of not 
los than:O to ns • 

The aooompanying sketches are as follow : 

:heet Uo. 1-- Ie a map of tho cle 1m2 showing th vQin 
C.lO ppm@.p , etc, 

Sheet o. 2-- A croes section looking south ~howin th 
va in aye tem VIi th main shaft end various 
Or06SQnts, with Ba~ys where the ea&t vain 
.ho s in tho ~haft. 

Sheet No. 3 -- ,. loUg1tudlnal seot10l'l along the vain 
system bowing the v-ar1otl openings lth 
a s y • 
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Sle:et No. 4- ... A pL.n view of the development trom the 
;. , rna. in sh .ft wit h assays. 

I . 

( Vein oroppings on sttrface 
( 
( 
{------ Poa! t10n of veins on 
(--~--- 150 ·ft. level 
( 
C ...... -_ .... Pos i tion 0 f vein on 
(~----~ 2~2 lovel 
(yallow stain -- 222 ft. level 
(Q 
( . Position of veins on 
( 350 ft. level. 
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A SAlS 

List of IU~Bal. -from PILGRIM mine, J'ttl1e 28 to JUly 14. inolusive. 

150 ft. level 
No. 14, . 1 ft. oxe. N •• bre~st of drlit. one sa t vein 
No. 16, 2 11 qUl3.rtz porphyry over No. 14 

No. 31. 
No. 37, 

AVldr!J.ge of E. vein 4 8.86 pel ton 

4 ft. ore last vein, in west orosscut. Dext to gouge 
" If •• If I, It " bel 0 \If o. 31 

8 ' ore av ruga \. 3.00 per t ol'J. 

220 :ft. le,'al (East ox Poot ~811 vein) 

No.1, 

o. 
10. 
No. 
No., 

Q. 
No. 

2 , 
3, 
4, 
21, 
0, 
6, 

No .. 7 f 

• 8, 
J.fo . 9, 
No. 10, 
No. 11, 

0o:rneI' at jUttctiOfl of sha.ft and no rtll dri ft floor , 
to roof 

6 ft. Ol'e 1. Side drift 11 :ft. U. Stu. 201 
., " If fl 20 It ., aampl e No.. 2 

6 ft. 'f " " 10 It 8t".t!l.p1e.:. o. 3. 
oheck sample on 10. 4, stune place .. cuts 6 in. apart 
7 ft. of ora 10 ft. .. of No. 4 
AcroSS top of 1rif't. 6 ft. tl.nd 4· f.t. down E. Side 

some place in dri .f 'u ·thu· 39:w'~le 4 woe t~e!l 
8 ft. long. out. top ande&st side of drift at 

ata .. 306, 
oro ~ roof of drif.t, 4 ft. ~t ~t~ 208, 

Both sides an(l :roof 12 ft. U. at S tat 208, 
4 ft. N. sta. 210, above lip , 4 ft. are 
Aero gro nd belo1:J slip 1 · ng U. sid e ~ .. Cl'(.tf.lSout 

at Sta .. 10. 
Note: Anevertsg e compe' sit is as e.y of first fll s ,.:lul e~j s'lerages 

·10.00 

No. 12. 
No. lB, 

ne :foot ore, top of incline win~e at Stu. 205, 
2 ft. ore ebo-ve lio. 12, in breakit' of incline 

l'lote: by elairninatinrr one high as::..uy. &J'l 2vsrage widtb of 4 1/3 
ft. D.S"lays ,,"9.45 r ton. 

220 

No. 16. 
No. 17, 
No. Ib, 

Ho . 19, 

30. 20, 

Note: 

oha:ft 

Ho. 22, 
no. 23. 
NQ. 24, 
No. 25, 
No. 26. 
No. Z 7, 

4 it. of are, 
4: If I? n 

6 II " 

or footwall ht;;.lf of ',vein et CrOBSQu.t 
or Jl81 gltlg wall half of vein "" 
henging all h~ f of voin. 15 ft. ~. 

Of 1.10. 17, 
4 :ft. of ore h~n,ging 'all h~llf of. vein. 27 ft. H. 

of No. 17, 
ft. r~hQlite foot~all in I. Cr€B t, • dr~ft 

1 iminat ing lio. 20 which w~ s count ry rock. th'3 
raSe is ~11 .a4 par ton. 

{Taken from North aida of '~n way.! 

2 ft. o:t: 01'9 n ar roo- • 15 t .. below 220' level 
2 t' It II If 15 .ft. bolow No. '~' 2 sample 
5 11 " " It 4 ft. alJove 282 level 
5 " " " II 20 £ above No. ~4 sumpl e • 
6 " tl II II 15 :ft • above n 25 ea~p13 • 
5 n Jt /I 10 it. above o. .,. 

j.J ~~urnpl 

.A ven:p: .per ton 6.33 

- '·7-
-...... 

16.48 
1.24 

2.40 
3.60 

3.20 
8.84 
4.60 

. 51.16 
114.96 

4.60 

15.10 

9.10 
2.80 
4.00 
2.00 

1.60 

5.20 
5.20 

6.00 
12.08 

20.8a 

8.60 
2.40 

8.40 
5.20 
6.60 
8.70 
6.40 
3.70 



350 ft. Level (Not on e1th. r vein) 

110. 28, 

NO . 2 . 
No . 30, 

No. 2~ 

o. 33 , 

No. 34 , 

No. 35 
lio. 36 

o. 56 . 

o. 57. 
Uo. 58 . 

1 ft. ot ore 10 ft. from br nat of O'dea drift. 
about 170 ft.aouth of majn sbaft. 
approx1 lately 2~ ft. in foot all from 
weot vein, 

2 ft. of ore 6 ft. ~a t of S1i~h 1. n. ~ide orof."Qut 
4 IT Tf !6 ft. It , TI 2 nr. floor of 

n01"th r'f't. 

2 ft. of ore s. w_ ,e of 10 ft. holo, neur footwhl1 
t StG._ 22 on ~'st vein 

7 ft . of ora N. o1<'e 110 ft. mit , 44 ft .i:lom 
surf C9. ne'r Sta. 2~. 

7 ft . ore • Bide 110 ft. Blaft , 20 ft. blow 

8 ft . or 
5 ft. or 
Aoros 30 

Sampl 33. 
S. 91,10 15 ft. belo'.v Jo, 34 

• Of 1 <;)0 ft. s' elt. 20 ft. bove 33 
ft. of ero Jpi s on the 8' riflee b )ulders 
t St. 24. 

-rom dump 16 ft .. . haft Sti:i. 25 , S. on )lymoutr .. Oalt 
Dutnpofshsft at £.t,. 23 , nboat 200 tons 

.80 
Traoe 

2.00 

1.00 

1 .35 
5.60 
8.80 

.80 
2.40 
4.80 

Surfaoe and shaft north 0 f K'r ::iCl6 ~ha:f t. on est 01 hang' ng ull vein 

o. 38, 
No . 39 , 

!io. 40 . 
10 . 41 
llo. 42 
No.43 

No. 44. 

No. 45, 
No. 46, 
No. 47 , 

o. 48, 

no. 49, 
No. 50, 

o. 51. 

No. 52, 

No . 53, 
o. 54. 

No . 55, 

Dump 0 f ab , t 200 t:on from eta. Ef· 
10 ft. of 01' :m 60 ft. 8 .• :tit . 5t • 23, ~out i e 

4 ft. frou1 breeet 
16 ft . above No. 39, 6 ft. of ore 
7 ft . of ore 60 ft .... b-<"ft ~ t _ rf ae 
1 . P e 0 s haf tat S '. 22. 6 it. 0 for e 
N. s'de of f;n;:dt ut stu. 22. 4 ft . of o~e botto 

of op n .)ut 
DULl);>:,:! of Ollen cut, 3t .21 , 100 ft. H. of ,,-,r.uft 

15 ton 8 . 
2 ft. of ore on £nrface. 30 ft. eoutl~ 0 Stu . 23 
2 ft. oJ: o1'e on 8111 ft:.ce, Stu. 34 n. 
6 :ft. of ore in out c:. t o e iTl gUlc:h, 300 't. l. 

of St • 23 
2 ft. hang ing wa 11 i1 10 .it., ho eo' y' ':'O"!:1F. 

claim, stEi. 7 
2> ft. ide t .i!!yrrIOll 'F. 10cat ion ox! • Vein 
4 I' o:f ore It It Sta. 2J, 10 ft .. h 

on 'Wo£ t vein 
from 01 dllw'p 10 it. bole Oll ?'\ . V i n bou t 300 

it. north 0 ' orking sha.ft, bOll t 50 to ns 
Ora du at a ft , bot PILG locatiorl, 152 ft 

no rth of or ins s .ft , abou t 50 tons 
2 :ft . treak, 20 ft . 1. Pilgrio locution. 0 .. '00 cut 
2 ft. of ore 2 ft. fn)m hanging w~_l at Sta. 21. H 

100 ft. I rom '\ orkin shaft. cp en \!u t 
Dump of lItlin she.f~ taken :Lrom drifts . etc. ubo\1.t 

1250 tons 

Note: By eliminating one assay of 2 ft. h1ghgrade. 204.20 
mattes an average of 12 as aye of .6.61 pe ton. 

Fe re c fully Btl mitted 
;J 

• 

2.40 

3 .40 
3 .20 
1.20 
l.60 

14.40 

16,36 
204,20 

3.60 

a 

5.20 

5 .60 
.80 

5 .20 

24 .80 

15.70, 
22.2G 

14.80 \ / 

11.60 

\ \ 
\ 
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