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MARSHALL MIRE

GENTRAL TWFORMATION

The Marshall (Nevada Bellevue) Mine is the most important
producer of the Contact, Nevada, copper district. The workings
are about 13 miles west of the railroad at the station of Contact.
The district is reached by driving north from Highway 40 at Wells,
Nevada, for 51 miles on Highway 93. The Union Pacific connects
Contact with the Garfield smelter of American Smelting and Refining
at Salt Leks City.

The property consistsof 8 and a fraction claims. The
Delano No. 1 and Allen lHo. 2 cover the mineralization along the
north granite-limestone contact. The Bellevus, Copper King No. 1,
Copper King No. 2, and Delano No. 2 cover the Main and 3rd North
as well as saveral minor veins. The Lincoln, Western Union, and
Arkansas fractions cowvsr the Western Union vein and a part of the
Arkansas vein. The claims are patented.

There is enough water from a spring in the wash below
the mins to account for light domestic needs, but would not be

sufficient for a camp of any size. There is plenty of water for
camp and small mill, however, in the Salmon Falls Creek at Contacte.
There is no timber in the vieinity but used railroad tles are
bought and other timber is available from Idsho. All power must
be generated by the mining company.

The history of thecamp is brief. Discovered in the
early seventies it was first worked for gold and then for copper.
Since 1876 it has been worked intermittently over several periods
of five years separated by slack years. There is sald to have
besn produced 300,000 tons by 1930, Periods of activity were 1905=
1910, 1914-1919, and 1925-1930, '

In the group under consideration there was probably little
produetion prior to 1913 and from then to 1930 $250,000 is said
to have been shipped. 4An attempt at laaching the ore in plsce with
a three per cent sulphurie acid solution was not succgasful due
to loss of soluticn in the fractursd ground and the refractory
naturs of the chrysocolla.

GENERAL GEOLOGY

A granodiorite batholith or possibly a laceolith 7 miles
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wide by 25 miles long was intruded into Paleozoic sediments in
probably Cretaceous time. Abundant (15%) biotite makes the rock
dark and in places it is rather coarsely crystalline. Roughly

the granodiorite contact parallels the bedding, but actually where
seen in the mine it ssems to cut acutely across it. The contact
between the sediments and granodiorits dips to the south on surface
but must steepen with depth. On the Ilo tumnel the contact strikes
northwest end dips 80 northeast and the bedding dips 80 degrees
north northeast.

The oldest rocks of the area are the sediments. In
large part they are limestone,but on the surface of the Karshall
mine near the Main Vein slate predominates. Underground on the
Ilo tunnel slate and silicified limestone make up the sediments.
The silicified limestone has been called quartzite but it has
the appearance of altered limestone and some recrystallized lime=
stone was seen in the silicified material.

Alaskite and andesite dike rocks occur but only the
alaskite was seen in the Marshall ground. It occurs as {ine=
grained whita dikes cutting both sadiments and granodiorite.

Strusturs

The granodiorite has intruded the sediments a2nd bowed
them up so that, according to F. C.Schrader, Bulletin 847A
UeSeGeSe, they dip away from the intrusion everywhsre except in
the area of the Ilo tunnel. At this point too +he strike of the
contact swings from practically east-west on the east side of the
Il0 crosscut to northwest and then back to west again by the time
44 reaches the Brooklyn claim, It is at this embayment of the
contact that the Main Vein crosses it and enters the sediments
from the granite., The pushing up of the sediments has been used
as an indication that the intrusive body is a laccolith, but
many apparent batholiths have bowed up the sediments around them
as they came into place.

ECONOMIC GEOLOGY

Veina and Oreshoots

This report is principally concerned with the Main Veiln
and the nearby split and parallel veins in the Copper King No. 2,
Copper King No. 1, and Deleno Noe 2 elaims., The vein system in
this section strikes N 60 E and dips 50 to 70 degrees goutheaste.

Beginning in the Bellevue clairm on the west the oubterop
of tha Main Vein can be traced from the Bellevue shaft east through
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the two Copper King claims almost to the Nevada Bellevue shaft. There
are a few minor fault offsets, west side north, but generally the
vein outerops as 1 to 10 feet of quartz and chrysocolla with lesser
emounts of copper carbonate. In Copper King lo. 1 claim the vein
shows a tendency to send splits into the footwall and at the same

time to turn more easterly in strike. Most of the workings in this
clainm are inaccessible, but one short tunnel was passable and showed

a wide, strong quartz vein with copper staining. The tunnel ended

in a caved stope which connected to surface,a matter of probably

not more than 25 feet.

 The veins, including the 3rd North Vein, can be traced
east as far as a gully just west of the Nevada-Bellevue shaft; and
beyond or east of this gully the mineralization seems to be concen=
trated in the Main Vein which, however, has been coffset to the south
by a fault which must exist in the gully. ,

Up to this point the mineralization has been completely
in the granodiorite. Just east and up the hill from the collar of
the Nevada=-Bsllevue shaft, however, the sedimentary contact cuts
across the vein as it swings from its east-west strike into the north-
west toward the Allen No. 2 orebody, one of the orebodies formed on
the contact in the limestons. Near the contact, both in the grano-

diorite and in the sediments, the vein has very largely been extracted
by surface stopes and beyond that has bsen exposed by trenching for
some distance out into the slate. Dast of the gully which separates
Delano No. 2 from Palo Alto the vein is difficult to trace and there
is reason to doubt that the Palo Alto workings are on the same vein.

In the claims of the Marshell Mining Conmpany most of the
production has come from the Main Vein in the Copper King No. 1 aid
Dalano No. 2 claims near the contact of the granodiorite and the gedi~
ments. Little of this work is now accessible with the exception of
. the Ilo tunnel from which all recent production has come. This tunnel
i3 about 450 feet down the dip of the vein from the highest point
on the outcrop or about 325 feet vertically. The tunnel has followed
the vein for 1250 feet amd has shown 1t to consist of a series of
lenticular orebodies, sometimes separated by right throw faults and
gometimes having en echelon relation o each other.

A short distance to the north of the Main Vein in the Copper
King No. 1 and No. 2 claims is a parallel vein known as the 3rd North
Vein. Where seen it was not very strong but was the same sort of
quartz chrysocolla mineralization as the lain Vein.

About 800 feet north of the Main Vein is the mineralization
which forms in the limestone on the granodiorite contact. These ore-
bodies as a rule ars small irregular replscements of high grade orse
on a generally low grade contact. Such have been the Allen esnd Brook=

lyn orebodies.
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Mineralization

The Ilo tunnel is almost the botton of the workings.
There is one 10 foot winze below it at chute 1A and a winze was
sunk from the 200 to the 300 level which connected with the 1lo
tunnel 20 feet west of station 40. On the 300 level 130 fest of
drifting are shown on the map and the north end is said to have
had some 15 per cent copper ore three feet wide. The Nevada-
Bellevue shaft zlso went down to the 300 level and a Grift north
for 170 feet is said to have found some 8 per cent copper ors
three feet wide, F. C. Schrader calls this chalcocite ore.(Page
26, U.S.GeS.Bullstin 847A.)

The mineralization seen on the Ilo level and sbove it
in the stopes consisted of quartz with chrysocolla, malachite,
azurite, and cuprits. Only a very rars speck of sulphide was evi-
dent, though there wers occasional specks of chalcocite and chalco=
pyrite.

vhen the 10 foot winze was sunk below the 1lo level water
seeped slowly into it and it filled almost to the level. This
means of course that the water level is just below the Ilo tumnel
at this point which is almost on the grenodiorite-sediment contact.
It also means that the secondary copper zone should be coming in
gshortly below the Ilo level. Possibly the 1D per cent copper ore
found on the 300 level was from this zons.

Secondary Copper Zone

It is very encouraging to feel that the secondary zone is
close below the Ilo tunnel but there ig reason to balieve that this
zone in the Marshall Mine will not be extensive. ¥vhile there is
ample indication of secondary action in the keolinization of the
feldspars of the granodiorite by the acid formed during the oxlda=
tion of the sulphides, the presencs of so much copper fixed in the
oxidized zone as silicate (chrysocolla) means thet it could not go
down 4o enrich the sscondary zoOno. Also part of the cause of the
failure of the attempt to leach the ore in place was sald to be
that the footwall of the vsin was S0 fractured that the solutions
could not be caught on the Ilo level but escaped into the footwalls.
Therofore they would not he available to enrich the mineralization
in the veln and would even tend to dissipate some of the copper
i{nto the footwall, Probably the secondary copper zone will not be
very extensive unless the original primary ore was richer than the

oxidized orse.

Primary Copper Zone

thile this may prove 4o be the case there is no indication
of it @t tha moment. Irom whal can be seen the primary ove is a
chalcopyrite-quartz ors as far as the important minerals are con-
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cerned. The fact that limonite is not an important constituent

of the oxidized zone and that much, if not ell, of the copper was
fixed there as chrysocolla, malachite, azurits, and cuprite points

to the existencs of little pyrite in the original ore. Had much
pyrite existed in the veins there would be porous, limonite=stained
outerops with little copper. Pyrite on oxidation produces sulphuric
acid, which in turn would have carried most of the iron and coppsr
down in solution, the copper to be reprecipitated in the secondary
zome a3 chalcocite. Some residual chalcopyrite was seen in specimens,

MINE WORKINGS

Main Vein Workings

The Nevada=Bellevue Company sank the Bellevue shaft 200
feat and aid 1000 feet of drifting on the 100 and 200 levels and
from an 120 foot crosscut tunnel. An engineer by the name of Dunkel
drove a orosscut tunnel 300 feet into the vein in the ground east
of the Bellsvue, about in the middle of Copper King No. 1 clalm, and
is said to have shipped 150 tons of high grade. Other small workings,
most of which are inaccesssible, have explored this western section
of the Main Vein.

The Nevada-Ballevus shaft was sunk 100 feet vertically to
the vein and then turned on the vein and followed it down for 200
feet., The 100, 200 and 300 levels were driven east 400 to 450 feet
each. DLxisting maps only show stoping above the 100 level to have
been done at this time except for two very smsll stopes which were
started from the Ilo tunnel which was driven in 1926 under this
regime. East of the shaft collar, however, there is the Zero tunnel
from which considerable stoping has been carried to surface.

Under a DMEA loan the Marshall Mining Company rehabilitated
the Ilo tunnel to the shaft, which is caved, and began mining. All
stoping was done from the Ilo tunnel. In 1953 the following ore was

shipped:
Gross Valus Value/

Month Dry Tons % Cu Lbs.Cu  Gross Value _ /Ton Ton at Mine

January 153.095  13.44 41,152 5 9,208.10  $60.47  $46.15
February 157.592 10,07 31,988 7,305.37 46436 33460
March 153,638 6422 21,458 5,224457 34,01 23,72
April 680,942 3.98 54,975  12,924,52 18,98  10.33
May 8694633 3492 68,530  15,369.68 17,67  10.06
June 7944263 4.21 66,807 15,367,530 19,35 10,63
July 728,006 4,03 58,547  13,506.28 18,68 10,18
August 578,958 2.71 31,396 6,145,09 10,61 2.28
September 101,881 3,85 7,850 1,801.25 17,68 9,93
October 3724537 5406 22,819 4,793.24  12.87 4442
November 327.036 4.36 28,496 6,635,02 20,89 11,76
Dscember 574.726 4,74 35,556 8,524.28 22,75 14,05
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6 :
Gross Valus Value/
Dry Tons % Cu Lbs.Cu Gross Value /Tbn Ton at Mine

Total 5292,307 4,43 469,374 $106,944,71 $20,21 $11.41
Total Last
9 mos.  4827.982 3.88 374,776  85,156.67 17.64 9.19

In 1954 the grade of ore has fallen off badly due to sloughe
ing in of the granodiorite hanging wall of the largest stope. This
difficulty may be the principal reason for wishing to sell the property.

3rd North Vein

Workings on this vein consist only of pits and short tunnels.

Contact Vein

The mineralization on the granodiorite contact with the lime=-
stone in the Allen No, 2 claim consisted of a amall chimney of high :
grade which was extracted by a 40 foot stope to the bottom of which a
tunnel 100 feet long connectad., Other smaller bodies of ore were ex=
tracted by small stopes and shafts such as the Delano Shaft. To the
wost in the Brooklyn claim a shaft was sunk 200 feet and a tunnel at
80 fest below the collar of the shaft connected to the shaft by a winze
and drift on the vein and a 276 foot crosscut from the shaft on the 186
level. Schrader says good sulphide ore was encountered but he gives
no widths except to say that the "lode over s width of 16 feet, including
the high=grade ss=m, is reported to average 4 per cent copper and 1.5
ownces of silver and 0,01 ounces of gold to the ton". He says the ore
consisted of pyrite, bornite, and chalcopyrite.

COSTS

No detailed cost information is avallable but Mr. Maurice
M. Warshall gave the following data for 1953:

Total 1953 Cost/ton

Operating cost at Contact (wages,

supplies, insurance, eatec,) $42,509.29 $8.,03
Treight Charges 26,448,82 5,00
Smelter Charges 20,674,756 3,91
Total Cost 89,632.87 16,94
Tons shipped 1933 5,292,307
Gross Value $106,944,71
Gross Value per ton $20.21
Profit per ton $ 3.27
Profit 1953 $ 17,311,84

During this psriod the wage scale for miners was §l4,00 and for the fore=
man £18,00. The base smelter rate has been $3.50 and is now to be $2450
par ton. The rail freight is to be $2.92 plus 12% plus 3%, or $3.37
instead of 54.48 as in the past. The savings in costs amount to 2,11
peaxr tOn.e
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MINING METHOD

e ———————————

The present operators are practical miners and are mining
the ore shoots by the usual "leaser", high grading methods. Con=
gsequently the largest ore shoot has been badly handled and some
ore will be lost. The last ore taken from there was 80 diluted
with sloughed granodiorite hanging wall that it was shipped at a
loss and the stope has been shut down, in fact the entire mine
has been shut down.

Theors shoots in the Main Vein will have to be mined
by flat back, neut and £1117 methods, and where the vein is narrow
but high grade it may have to be resued if shipping ore is being
mined., Even with nout and £ill" methods costs should not be over
£8.00 with tonnage increased to 100 tons per day over a 9 day week
of oxidized shipping ore. If the grade can be kept at the average
for 1953, 4.436 Cu, there would be a profit of $3.37 plus $2.11,
or 35.38 per ton. If 4t cen be kept only at the average for the
1ast 9 months of 1953, the profit would be $.70 plus $2.11, or
$2.81, From this royalty must be paid.

MILLING

\hen the mine is sampled a proper sample should be made
up of the rejects of all the ore gampless This composite gample
should be sent to Mr. Albert Hahn at an address which he will
designate. He will have the proper metallurgical tests run: first,

to ascertain extraction and costs of a leaching method; and gsecond,
to determine whether the ore can be floated more economicallye
Should the ore be milled some calculations will have to be nade

to determine whether milling costs plus higher freight rates plus
higher smelter rates plus metallurgical losses will be less than

the advantages gained.

When development has blocked out sulphide ore gests will
nave to be made 10 determine the best type of £lotation mill for

this orse

ORE RESERVES

e e —————

Formally speaking, thers are no ore reserves. Ore shoots
have not been blocked out by r2 re stoping. Stopes merely
have been started on higher grade assays in the pack of the 110
tunnel and the ore nas been followed until it pinches out, is

faulted off, OT the back begins to slough.

There are ten ghort stretches of ore on the tunnel level
which add up o 355 feet of ore. Time was not taken for sampling
for two raasons: ODS, tha“ﬁmﬁﬂ?ﬁﬁﬁjﬂampled wherever possible . o
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ore is expossd; and two, since the property is to be acquired by
lsase-option 1little money is to change hands immediately and
sampling can be done later at less expense. Thres samples wers
cut, however, two of them merely to check the DMEA samples. The
assays checked well but discrepancies were found in the measurs-
ment of the width of vsin represented. The results follow:

Sample DMEA DMEA DMEA
No. Noe Width Width % Cu % Cu

) 8 - 94" - 3.64
2 398 47" 48" 24935
3 390 0" 73" 4.73

The assays of the DMEA samples show that it is not safe t0 assume
that the grade of this ore will bs detter than the 35.88 per cent
copper which was the averags for the last nins months of 1955, The
agsays and average calculations follow. It will be sesn that two
samples,which were abnormally high in the gold assay, have had that
asgay reduced. The true assay i3 crossed out and 0,02 put in its
place in each case,

Width
Stope lNo,. IFte % Cu 0z 522 Oz, Au
: 0.02
8, 9, 10 3.0 '2,71, 0.5 OB~ 8,13 1.5 0,06
3.3 2449 0.3 0,01 8488 9.9 0,033
3.0 5482 C.7 0,01  17.46 2.1 «03

2.9 4.18 1.2 0.01 12,12 3448 «029
24 3447 0.7 0.02 B33 1.68 .048

245 2.95 0.01 1.68 6.78 <023
1.6 0.80 0,01 5,01 1.28 «018
467 1.70 0.02 23,05 799 . o094

2, 3 and 345 0,70 0.005 10.64 2445 017
3A 37 1.40 -3'8% 18,43 5.18 074

14 4,0 1.10 0,01 9,40 4,40 «040
4,5 1.40 0,005 11.25 6430 .022

5849 133,70 40,89 «486
3.2° Sedd 1.05 0.012
in view of these figures, 365 feet of ore 3.2 Test wide in

000 feet of drift, tonnege calculetions must be reduced. For 100
foet vertically below the Ilo tunnsl:

365_x 153 X 3+2 % 312 650 tons =nd probably an oqual amount
may ba expscted above the stopes above the Ilo tunnel,
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West of the Nevada=Bellevue shaft in Copper King No,, 2
additional ors will be developed by the DMEA financed drive on the
Tlo tunnel level. It will also be oxidized ore. In these two areas
of oxidized ore there is a reasonable expectation of 50,000 tons
of ore which may be shipped under present prices. Only further
sampling and metallurgical testing will indicate how much oxidized
milling ore there may be.

Below the 350 level in the secondery and primary zonas
of sulphide mineralization is the real hope of the mine. This
ore should be easily concentrated by flotation in a mill which should
not cost over $350,000 for a new mill with a capacity of 150 tons
per day. This cost includes a power plant. %hat the tonnage of
sulphide ore may be cannot bs foretold, but the quartz-chalcopyrite
mineralization with possibly some bornite and pyrite is not in
itself indicative of a shallow seated mineralization. There seems
to be a tendency for the ore to form shoots in the vein near where
. the vein passes from granodiorite into the sediments. Should this
eritical igneous contact turn over in dip or change in strike it
might have a deleterious effect on the grads of ore, Such structural
changes, however, cannot be seen 1ln advancs.

POSSIBILITIES OF HEW ORE

In the Main Vein there are three areas which need develop=
ment: 1, sbove the Ilo tunnel and east of the old levels from the
Nevada=Bellevue shaft; 2, below the Ilo level in the same area;j and
3, the section of vein between the Nevada=Bellevue shaft and the
Bellevue shaft.

The first two should bs developed by an underground shaft
raised and sunk vertically from the Ilo tunnél where the 10 foot
winze is on the granodiorite contact. A vertical shaft will be much
cheaper to maintain but, of course, means long crosscuts on the
lovels to reach the vein, Should it be found that the granodiorite
is fresher below water level it may be wise in the future to sink
an inclined shaft paralleling the intersection of the vein with the
contact. TFrom the vertical shaft a level should be driven 100 fest
vertically sbove and 100 feet vertically below the Ilo tunnel. Above
the level it might be more economical at least to drive the level
from a raise out of the 2 to 5 stope. The waste from the develop=
mens could then be used as £1ll in the stope. The sulphide zonse
below the 350 level can well be tested by diamond drilling from
surface.

The western area is separated from the area east of the
lievada-Bellevue shaft by what appears on surface to be a fault which
has thrown.the western block to the north. To explore the third ares,
therefors, the DMZA has made a loan which is being consldered for an

extension. The drift was driven around the shaft, which was caved,
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west to a point 110 feet west of the shaft. Here the drift was
very wet, heavy, and finally caved. It 1s probably the fault
which was expected. A erosscut was then driven 93 feet N 42 W
on the esst sids of the fault. If continued it may cross the
fault and encounter the vein at 160 feet from the starting point
of the crosseut. If neither the fault nor the vein are encountered
by that point the crosscut should be stopped znd the drive S 60 W
started to cross the faulte.

Other areas of leaser importance are the Allen vein,
3rd North vein, and the estern Union vein. Development of these
veins can be left to tie future when the district has bean better
studied.

REC OMMENDATION

If it were necessary to make a large down payment, or
even if it were necessary to meke on2 in the near future, the
writer would be inclined to racommend that the mine should not
be considered until more favorable terms could be negotiated.
When it is realized that the owners have mined all of the ore
in sight and are turning over a mine which has to be made by the
purchaser, $300,000 seems to bs dear. If no better oxidized ore
is found than that now in sight, a sum of {425,000 will probably
have to be speat to build a plant to treat the ore which is too
low grade to ship. This cost includes power plant. To warrant
such a plant a much greater tonnage of oxidized ore will be neces=
8ary.

LAs already expressed the hope of the mine is in the sule
phide zone, both secondary and primary. Leaching plants or roasting
plus flotation plunts are sure to be expensive per ton of ore treated,
for small capacities especially. Development of relatively large
tonnages of oxidized ore is necessary before such a plant should
e bu:i.lt'

The development of the western section of the vein between
the Bellavue and the Nevada=-Bellevue shafts will open a section of
vein which is practically virgin. It will probably be oxidized ore
ebove the Ilo tumnel. The devalopment of the area above the Ilo
tunnel east of the Nevada-Bellevue shaft workings will also be in
oxidized ore. Both of these pleces of work should be done for the
moment, with the object of developing shipping ore, but with the
longer term outlook of developing sufficieat tonnage of oxidized ore
for a plent. It must bes reaslized that all oxidized zones are rather
1imited because of the sulphides below. Such a plant, however,
might drew some ors from other small operators in the district.

The development of the sulphide zones below the Ilo tunnel
should be sccomplished by a vertical shaft at the point on the con=

tact where the 10 foot winze now is. The sheft should be sunk 100
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feet and then a crosscut run out to the vein, a matter of 84 feet.

The vein should then be followed for 300 feet west of the contact

and 200 feet east of it. ¥ith favorable results of course the drifts
ghould continue. Further depth, assuming this level to be profitable,
may well be tested by digmond drillingz from surface until sufficient
tonnags is in sight to warrant a flotation plant.

COST OF DEVELOPMENT

Development ijestern Ssction
700 feet drift and crosscut $21,000
Development Area above Ilo Tunnel
100 foot shaft 10,000
500 foot aArift 12,500
85 foot crosscut 2,125
Development Below Ilo Tunnel
100 foot shaft 10,000
85 foot crosscut 2,550
500 foot drift 15,000
5000 feet of Diamond Drilling 20,000

Total Cost of Development $93,175

If 35 per cent of the drifting is in ore, the ratio for
the Ilo tunnel, 560 feet of vein 3 feel wide will give 1100 tons
of ore. Since all operating costs at the mine have baen charged
out to development, this ore should show a profit of $l3.41 per
ton, or $14,751 less royalty. The net cost of the development
cempaign up to the diamond drilling point will be §60,000. For
this sum there is an expectancy of developing 30,000 tons of shipping
ore,which should give a profit of $121,200, ($5.38 per ton less
$1.34 royalty)

Rodgers Peale

June 9, 1954
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