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Platinum Ore in Southern Nevada

By Fuep A, Hane, Ji*

NYNOPSIS—Nome recent discoveries, four miles cast
of the California line and 10 miles west of Goodsprings,
Nee., are much vicher<in plalinum than earlier finds in
Clegh County. The ore in the Boss wmine oceurs in
crushed fault zone in limestone, which also traverses o
hatholilic intrusion of acid porplyry. Tle ore ~o far
developed conlains from 0.5 to 1 oz, of plalinwm per lon,
@ grealer anount of gold, same siver, aid small amounts
af e base nelals,

~

*

The presence of platinum and metals of the platinum
group in ores from southeastern Nevada was noted by
menmbers of the U. 8. Geological Survey as early as 1909,
the platinum metals oceurring with copper, nickel and

narrow-gage railroad of the Yellow ’ine Mining Co. at
Jean
. .

Boss Mixe OnraiNanny Wonrken For Corren

The property of the Boss Gold Mining Co., formerly
known as the Boss mine, was originally explored in the
early "90s on account of the copper content of the ore,
there having been a large outerop of copper-carhonate ore
at the surface. A leaching plant was constructed at Good-
gprings to treat the ore from this and the Columbia mine.
The leaching plant proved a failure, and the mine reverted
to the or1gma1 owners, Yount & White, of Goodsprings.
Not recognizing the more valuable constituents of the
ore, the property was permitted to remain idle unlil the
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Boss Mixe Wines Rion Prartisuae Ore Has Besxn

Upper workings of Boss mine

cobalt «in ores from the Key West and Great Fastern
mines, near Bunkerville in Clark County. Tnthese prop-
erties, the orebodies are ascocinted with pegmatites and
very basie intrusions, carrying pyrrhotite and chalco-
pyrite, the content of platinum metals in the ore varying
from 0.lato 0.2 oz. peg ton, so far as data are obtainable.

A deposit of ore, containing the platinum metals in
wreater quantity and entirely dissimilar in occurrence,
hns recently been discovered in the western portion of
Clark County at the property of the Boss Gold Mining
Co. This deposit is 10 miles west of Goodsprings, in the
Yellow Pine mining distriet, and only four miles from

the California line. It is casily ace cessible by {eam or
ACh R, ALatd b 1LY "H\ YR IR TR T Y \,«]Jl,kuw [ TR
tie o fine of the 80 P L A & 80 L RA. by the

*Superintendent, Yellow

Pine Mining Co., Goodsprinsu.
Nev,

Fournn, 10 Mines WEST or
Boss Hill,

TOODSPRINGS, NEVADA

showing workinzs and tramway of Boss Gold
Mining Co.

spring of 1914, when the Boss Gold Mining Co. was or-

ganized for its further development.

The country rock in the vieinity of the Boss property
consists of thick-bedded limestones, probably of upper
Mississippian age, dipping about S 60° W at an angle
of 10° to 20° from the horizontal. These limestones are
cut by a large batholithie intrusion of acid porphyry,
which has been identified as a quartz monzonite, show-
ing large phenocrysts of orthoclase feldspar and ocea-
sional quartz crystals in a fine-grained ground mass, the
whole presenting a facies almost identical with the numer-
ous porphyry intrusions throughout the Yellow Iine dis-
triet.

fi R PR UNUL\H-'“—' WA Aay e Pebdpvad Mih b waklealy Lisany
stong, in a crushied lault zone, striking N 80° B, which
traverses both limestone and porplyry, A tunnel has been

driven into this fault zone from the point where the
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largest outcrop cccurred ; at lower levels, two other tun-
nele have been driven, the first of which, about 30 ft.
lower than the upper tunnel, has encountered the main
ore zone. The lowest tunnel is being driven at an ele-
vation several hundred feet lower than the upper work-
ings, and has not yet reached the main ore zone,

Ore Ricuenr 1N PLatiNey Trax Fmst DISCOVERIES

The main of upper tunnel followed the ore for a dis-
stance of 200 ft. along its strike, in a northeasterly direc-
tion. The ore varies in thickness from 2 to 10 [t., the
average being about 6 ft., and in appearance is a hrown-
ish granular mass, showing oceasional streaks of hard
quartzose material. Both walls of the ore are shattered
limestone, and along these walls oceurs an encasement of
malachite, varving in thickness from a few inches to sev-
eral feet. The main body of the ore zone carries Tittle
copper. An average of the ore, sampled at 5-ft. intervals
for 200 ft. along the wpper tunnel gave the following
resulte: Gold, 1.13 oz per ton; silver, 5.20 oz copper,
(1,206, These samples were not analyzed for metals of
the platinum group, but II. K. Riddall, chemist for the
Yellow Pine Mining Co., who analyzed the samples, re-
ported that metals of the platinum group were present,
this being the first report of the presence of these metals.
Tt has since heen learned that this ore contains 0.5 to 1
oz. of platinum per ton.

In June, 1914, a winze was started from the upper tun-
nel following the ore on its dip, and high-grade ore was
encountered within a few feet.  The appearance of the
ore did not change materially except for the ocenrrence

of small masses of a greenish tale within the vein.  Some
Cof these masses were sulliciently large to be mined sepa-

rately, and two small shipments, aggregating about one

~ton, were forwarded to the American Smelting & Refining

(‘0. at Murray. Utah. Their settlement analysis was as
follows, platinum not heing determined or paid Jor: Gold,
12159 oz. per ton; silver, 23.9 oz ; lead, 1.05% ; copper,
0.65% ; insoluble, 73.2% : sulphur, 3.1% ; iron, 6.7%.

On the same control sample of this shipment, Ledoux
& Co., of New York, report the following analysis for
metals of the platinum group: Platinum, 99.08 oz per
ton ; palladium, 16 oz; iridinm, trace. '

The winze has been sunk to a depth of about 35 ft,,
and drifts driven on the are in hoth directions, developing

a considerahle tonnage of ore. A\ carload shipment of

_material fron this development, without sorting, returned

as follows: Gold, 8.752 oz per ton; silver, 5.02 vz.; cov-
per, 0.97% : insoluble, R0.5% .
On similar material Trom this Tocation, Ledoux & Co.

report as follows: Gold, 11,55 oz per ton platinum, 788

oz Several carlonds of materin] of about this chiss are
now broken in the mine. pending negotiations for the
satisfactory disposition of the ore.
Lo oF PrariNes o Gorb
It has heen fully determined that metals of the plar-
inum group are present in all ol the ore thus [ar devel-
oped. Ledoux & Co. state ax their opinion that the metals

Care in the free state, “Yeing apparently alloys of gold and

platinmm metnle” Tt wouldl also appear from numerous
areitye Gt e plintiname etala Teag i ixed vndio (o {Tye
wold content, being in the proportion of about =y ooz,
platinum to 1 oz gold. The ore is thoroughly oxidized,
no sulphides having as ver heen recognized, and  the
gold alloys have u “pusty” appearanse, showing no colors

2190 0143
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after panning until they have been thoroughly serubbed
or treated with acid.

The occurrence of the ore is especially peculiar in the¢it
oceurs entirely in limestone, the nearest known porphyry
contact being about 600 ft. distant. The ore apparently
follows: the stratification of the limestone more or less
regularly, indicating replacement, but appears to be con-
fined in a fault zone about 60 ft. in width, following the
fault planes along their strike. A gouge occurs along
some of these fault planes, which is strongly indicative of
porphyry, and metamorphism is noticeable in the adjacent
limestone, indicating that an igneous intrusion may be
closer to the orebody than is apparent from the present
development, It is probable that the porphyry was the
original source of the ore, the precious metals hm'ji]g_(__: been
deposited in the erushed fault zone, with copper and iron
sulphides, which sinee have heen thoronghly oxidized, Tt
is a noticeable Tact that the malachite above desceribed
enrries little gold or silver and no platinnn metals are
evident. A earlond shipment of copper ore from the
same workings contained 23,09 copper, but only 1.+ oz
silver and (L16 oz gold per ton,

From present development it would appear that the
distriet bids fair to become an important producer of
platinum. The Boss Gold Mining Co. has erected a tram-
way from its upper workings to the wagon road, and is
in a position to maintain steady shipments ag soon as
salisfactory terms for the ore have been arranged.  Some
difficulties have been encountered, as the Western smel-
teries appear unable to handle this class of ore to advan-
tage, but it is hoped that satisfactory arrangements can
be made with Eastern firms, The company is also eon-
dueting a series of tests on the Tower-grade ore, and ex-
pects to erect an experimental plant for treatment ol ore
on the ground,  Numerous other claims have heen locat-
od in the vicinity, and are now under development. The
Azurite Mining Co., whose ground adjoins that of the
Boss, has developed some ore, although of somewhat dif-
ferent character from that of the Boss mine,

"

First-Aid Instructicom im

Califormnia
WoLaswis W, Kooy .

Mine rescue and first=aid training instructions were
given to miners at Grass Valley by U. 8. mine vescue
car No. 5 on Sept. 16, The ear was not sent to Grass
Valley on account of the fact that the railroad from Col-
fax to Grass Valley and Nevada City is narrow-gzage. The
ear remained at Colfax but the equipment was shipped
and the foll complement of men went with the equip-
ment. The work was in eharge of 15, Steidel, junior min-
ing engineer, and George W, Riggs, fivst-aid instructor,
doth operators and mine bhosses, and the miners as well,
chowod a great deal of interest in the work ax tanght by
the govermment men, and it hax been planned that o
Lalf-shift tri-monthly practice will be innugurated.  In-
structions were given miners at the North Star, the
Wrimswick, the Bmpive and the Champion.  Practical
demonstration of resene training was suecessfully earried
Cretig in o nhanedonesd opd=dei o the lovel @5 of thie
Noeth Star mine. A e was Kindled and tha inen dider

instruction were obliged to work under actual mining and,

mine-fire conditions.  The smoke and gas generated by
the timber fire extinguished the earbide Tamps. The men

ik
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Platinum Ore in Southern Nevada

By IFrenp A, Havwe, Ju*

NYNOPSIS—Nome recent discoveries, four miles east
of the California line and 10 wmiles west of Goodsprings,
Nevy, are muely vicherin plalinum than earlier finds in
Clegh Counly. The ore in e Boss mine occurs in a
erished fault zone in Umeslone, which also traverses a
batholitic inlrusion of acid porplyry. The ore so far
developed conlains from 0.5 lo 1 oz. of plalinum per lon,
@ grealer anount of gold, same sileer, aid small anounts
_uf the base wmelals.
A L

5 B

The presence of platinum and metals of the platinum
group in ores from southeastern Nevada was noted by
members of the U. 8. Geological Survey as early as 1900,
the platinum metals occurring with copper, nickel and

narrow-gage railroad of the Yellow Pine Mining Co. at
Jean,

Boss Mixe Ontainaney Wonken For Corrin

The property of the Boss Gold Mining Co., formcl]y
known as the B(»H mine, was originally uploreﬂ in the
early *90s on account of the copper content of the ore,
there having been a large outerop of copper-earhonate ore
at the surface. A leaching plant was constructed at Good-
springs to treat the ore from this and the C'olumbia mine.
The leaching plant proved a failure, and the mine reverted
to the original owners, Yount & White, of Goodsprings.
Not recognizing the more valuable constituents of the
ore, the property was permitted to remain idle until the

S

e

=

Boss Mive Wiine Ricir Prnarn

Upper workings of Boss mine

cobalt -in ores from the Key West and Great Fastern
niines, near Bunkerville in Clark County. In’these prop-
ertion, the orehodies are associated with pegmatites and
very  basie intrusions, careyving pyrrehotite and chaleo-
pyrite, the content of platinum metals in the ore varying
from O Lado 0,2 vz, peg Lony #o fue as datn nre obainable,

deposit of ore, contuining the platinnm metals in
greater quantity and entirely dissimilar in occurrence,
has recently been discovered in the western portion of
Clark County at the property of the Boss Gold Mining
Cos s st is 10 milea west of Goodeprings, in the
AR AP TIR R FRCURR R TR AR FTRA LR T O S E) SR AL K R LT 114 RN ALY
(R USIE S0 ¥ § 1 ¥ 1 S LR S L:;t.gL‘\ ULeessiilg Uy peaib Ov
automobile from Goodsprings, which is connected with

the main line of the 8. I L. A, & S. L. R.R. by the

*Superintendent, Yellow Pine Mining Co.,, Goodsprings,

Nev.

xua Oire 1las Deex

Fourxn, 10 Mines WesT or GoonspriNas, NEVADA

Boss Hill, showing workings and tramway of Boss Gold
Mining Co,

spring of 1914, when the Boss Gold Mining Co. was or-

ganized for its further development.

The country rock in the vieinity of the Boss property
consists of thick-bedded limestones, probably of upper
Mississippian age, dipping about 8 60° W at an angle
of 10° 10 20° from the horizontal, LThese limestones are
cut by a large batholithie intrusion of acid porphyry,
which has been identified as a quartz monzonite, show-
ing large phenocrysts of orthoclase feldspar and ocea-
sional quartz eryetals in a fine-grained ground mass, the
whole presentinge n facies almost identieal with the nnmey-
B PRV Tsienas thiotalingt the YVellow Pina o
TN

The orebodies so far developed occur eutirely ia -
stone, in a crushed fault zone, striking N 30° E, which
traverses both limestone and porphyry. A tunnel has been
driven into this fault zone from the point where the

NUMBER 15
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largest outcrop oceurred ; at lower levels, two other tun-
nels have been driven, the first of which, about 30 ft.
lower than the upper tunnel, has encountered the main
ore zone. The lowest tunnel is being driven at an ele-
vation geveral hundred feet lower than the upper work-
ings, and has not vet reached the main ore zone.

Oue RicuaERr 1y PLaTIiNvd THAN Fust DISCOVERIES

The main of upper tunnel followed the ore for a dis-
tance of 200 ft. along its strike, in a northeasterly direc-
tion. The ore varies in thickness from 2 to 10 [t., the
average being about 6 ft., and in appearance is a hrown-
ish granular mass, showing oceasional streaks of hard
quartzose material. Both walls of the ore are shattered
limestone, and along these walls occurs an encasement ol
malachite, varving in thickness from a few inches to sev-
eral feet. The main body of the ore zone carries little
copper. An average of the ore, sampled at 5-ft. intervals
for 200 ft. along the upper tunnel gave the following
results: Gold, 1.13 oz per ton; silver, 5.20 ox.; copper,
0,209, These ramples were not analyzed Tor metals of
the platinum group, hut II. K. Riddall, chemist for the
Yellow Pine Mining Co., who analyzed the samples, re-
ported that metals of the platinum group were present,
this being the first Teport of the presence of these metals.
Tt has sinee been learned that this ore contains 0.5 to 1
oz. of platinum per ton.

Tun June, 1914, a winze was started from the upper tun-
nel following the ore on its dip, and high-grade ore was
encountered within a few feet. The appearance of the
ore did not change materially except for the ocenrrence
of small masses of a greenish tole within the vein,  Some

Cof these msses were sulliciently vego to be mied s

ratelvy and two sadl shapments, aggreegating nhout. one
ton, were forwarded to the Amervienn Smelting & Refining
Cooad Mareeav, Utah, Theie sottloment annlyvsis wis e
follown, plnthtn nod ok et o praded Yo i,
2059 oz per tong silver, 284 oz, lewd, LOGY 5 copper,
0.65% 3 insoluble, i3.2% ; sulphur, 3.1% ; iron, 6.7%.

On the same control sample of this shipment, Ledoux
& Co., of New York, report the following analysis for
metals of the platinum group: Platinuni, 99.08 oz per
ton; palladium, 16 oz; iridivm, trace.

The winze has been sunk to a depth of about 35 ft,
and drifts driven on the ore in hoth directions, developing
a considerable tonnage of ore. .\ carload shipment of

. material from this development, without sorting, returned

as follows: Gold, 8.752 oz. per ton; silver, 5.0% oz.; con-
per. 0L97% & insoluble, 80.7%.
On similar material Trom this location, Ledoux & Co.

report ag follows: Gold, 1155 oz per ton; platinum, 7.38

oz, Severnl earloads of manterinl of ahout this cluss are
now broken in the mine, pending negotintions for the
satisfactory disposition of the ore.
Rawio oF MLarises 1o Gotb

It has been fully determined that metals of the plaf-
inwm group are present in all of the ore thus Tar devel-
oped. Tedoux & Co.state as their apinion that the metals
are i the free state, “heing apparently alloys of gold nnil
P et by W W e il,qts.i“' FRHE AR
assavs that the platinum metals bear fixed ratio to the
sold content, being in the proportion of about 24 oz
.||]=:Timn'n to 1 oz gold. The ore iz thoroughly oxidized,
no =ulphides having as ver heen recognized, and  the
cold alloys have a “pusty” appenrance. showing no colors

A19 0143
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after panning until they have been thoroughly serubbed
or treated with acid.

The occurrence of the ore is especially peculiar in theg it
occurs entirely in limestone, the nearest known porphyry
contact being about 600 ft. distant. The ore apparently
follows: the stratification of the limestone more or less
regularly, indicating replacement, but appears to be con-
fined in a fault zone about 60 ft. in width, following the
fault planes along their strike. A gouge occurs along
some of these fault planes, which is strongly indicative of
porphyry, and metamorphisn is noticeable in the adjacent
limestone, indicating that an igneous intrusion Inay he
¢loger to the orebody than is apparent from the present
development. It is probable that the porphyry was the
ariginal sonrce of the ore, the precious metals lln\'f];}{]:_“{ been
deposited in the erushed fault zone, with copper and iron
sulphides, which since have been thoroughly oxidized. [t
is a noticeable Tact that the malachite above deseribed
earries little gold or =ilver and no platinum metals are
evident. A earload shipment of copper ore from the
same workings contained 23.4% vcopper, but only 1.4 oz
silver and 0,16 oz gold per ton.

From present development it would appear that the
digtriet bids fair fo become an important producer of
platinum,  The Boss Gold Mining Co. has erected a tram-
way from its upper workings to the wagon 1oad, and i
in a position to maintain steady shipments as rgoon ax
satisfactory terms for the ore have heen arranged.  Some
difficulties have been encountered, as the Western smel-
teries appear unable to handle this ¢lass of ore to advan-
tage, but it is hoped that saticfactory arrangements can
Beonde with Bastern firms, The compnny i alag e
ductingg o werion ol testaon the Tower-gende ore, i o

pects o evect wnexpernental plant Tor treatment of e

an the gronnd,  Numerons other elaims ave heen Jocat-
el i the vicinity, e o o nodee deselopment. e
Acnvite Mining Cog o owhose geoood and ot il af the
Boss, has developed some ore, although of somewlhat dif-
forent eharacter from that of the Boss mine,
%
First-Aid Instruction in

Califormia
By Liewis J. Fony £

Mine vescue and {irst-aid training instructions were
given to miners at Grass Valley by U. 8. mine vescue
car No. 5 on Sept, 16, The car was not =ent to Grass
Valley on account of the fact that the railroad from Col-
fax to Girass Valley and Nevada City is narrow-gage. The
ear remained at Colfax but the equipment was ghipped
and the full complement of men went with the equip-
ment, Phe work was in charge of 1 Sweidel, junior min-
ing engineer, and George W Riges, first-uid instructor,
Woth operators and mine hosses, and the miners as well,
showed n great deal of interest in the work as taught by
the government men, and it has heen planned that a
LadF=<hift tri-monthly practice will be inangurated.  To-
dtrnetions were siven miners at the North St the
Bronswick, the Bmpire and the Champion. Prenetival
SR F Y B PRkt fE i e e s tebb cP by b il
thivougzh b an abandoned end=deift on the devel 28 o the
North Star mine. A fire was kindled and the men under

instruction were obliged to work under actual mining and

The smoke and gas generated by
The men

mine-fire conditions,
the timber fire extinguished the earbide Tamps,

ik
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A GOLD-PLATINUM-PAJ LADIUM LODL IN SOUTHERM
NEVADA.

=

By Avorenn Kxorr.

INTRODUCTION.

The discovery of platinum-bearing gold ore at the Boss mine, In
southern Nevada, was brought to the attention of the Geological
Survey by Mr. F. A. Hale, jr., in September, 1911 Some samples
of the ore were submitted at the same time. These were assayed
and found to be extraordinarily rich in gold, platinum, and palladium.
A brief announcement of the discovery, based on the returns of these
assays and on information courteously supplied by Mr. Hale, appeared
on October 3, 1014, in an advance chapter of Mineral Resources?
for 1913. Farly in October an examination of the deposit was made
by the writer, the results of which are here given.

LOCATION.
The Boss mine is situated in {he Yellow Pine mining di=tyict, s
County, Nev., near the extreme southern part of the Stiie Uhe
main settlement of the district is Good Springs, distant » miles from

Jean, a station on the San Pedro, Tos Angeles & Salt Lake R Alroad.
Good Springs lies on the east side of a desert range known os Spring
Mountsin, but the mine is situated on the west <lnpe. 12 miles from
Good Springs, by a road which erosses the range through « low pass.
A few miles from the mine is the abandoned settlement knowe as
Sandy (Ripley post office), at which was situated the eyanide plant of
the Keystone mine. From a well at this place water of good (i lity
is obtained for domestic use at the Boss mine and neichhoring pros-
pects. An ample supply is said Lo be available for milling prrposes

HISTORY.

The deposit on the Boss claim was discovered some 30 years ago,
having heen located for copper, the presence of which i i:‘::llli 1x

3 1
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indicated by ehivsorolly and other oxidized coppur miner It
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the_\ nineties the property was bonded and a leaching plant wag
built at Good Springs to treat the oxidized copper o;os but th;
process Proving a failure, the property reverted to its orirrit;al o“.',uers
Not uqtﬂ recently has the gold and platinum content ol'Dthe ore beer;
rc:cogmzed. The owners, Messrs. Yount & White, discovered the
il;ih gold content by' sam.pling and assaying, and the Boss Gold
Mining Cf)' was organized in March, 1914.

The failure to recognize previously the auriferous character of the
ore needs explanation. It seems to have been due in part to ﬁh
fact that, although the ore can be shown by assays or chemical meanz
to carry considerable gold, the presence of the gold, as the writer
has vemf.i(*d Personally, is not evident on panning. Moreover, some
extraf_)rdmarﬂ'y rich material (the plumbojarosite, deseribed 0;1 p- 8
assaying as high as 86,000 to the ton in gold) yields when pzume;l z;.
black resx@ue which might easily be thrown away as worthless black
sand. Thls .unpromising—looking black residue when strongly scouréd
by rubbing it in the pan with a piece of iron rolls out iC_I,lt(} rellow
ﬂ'akes and quills, and its identity as gold becomes n:m.nil'es.ty The
discovery of the platinum content of the ore is due to the a-cumen
of l[}'. H. K. Riddall, chemist for the Yellow Pine Mining Co. In
running assays of the Boss ore he noticed that the goldb—but‘tons
instead of being smooth, had rough, cauliflower-like surfaces Hé
spspeeted that the buttons might contain platinum, and t-hish.;sus i-
cion was strengthened by the fact that solutions obtained on partir?o'
instead of being colorless as is the rule when the gold is alloyed Wiﬁi
silver (?nly, showed yellow and brown tints, indicating the presenée
of platinum and palladium. By systematic tests t-hcs?e metaLls'\i'ere
then proved to be present. This result was soon verified by a number
of other assayers, although one supposedly reliable assaying firm in
Los Angeles reported that the ore contained no platinum. ’f‘wo sam-
ples sent to the Geological Survey by Mr. Hale were submitted for
assay to Ledoux & Co., of New York, who reported on September 9
1914, as follows: ’

Assays of ore from Boss wmine.

Ounces. | Ounees,

Plat
Pl 7.38 00,08
11.55 11100
.......... 16,00
N Concentration by ing < - - - i —

] o) 1 ¥ panning shows that the mevils are in the i

o e ton i W y metils are in the free stute, being appe v alloys of
£ 3 nomomelals, Owing o uneven di-n o, y i.l is very dilficuit :n?(‘lwri"nle-\o:]:lt;}:\}illl'g.?\lltjg

! cui sidered ns approximately correct
mple tontains 1 or 2 ounees of this metal, A lirtle irisium is pr

inm_was omitted on No, 1, but the
ent in No, 2,

Prior to the discovery of the platiniferous character of the ore
4 VoI T v ' 1
me small shipments of high-grade copper ore and of high-grade
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gold ore had been sent to the smelter at Salt Lake City, but after the
platinum content was recognized production was suspended, pending
arrangement for the advantageous disposal of the platinum and
allied metals.

In October negotiations were under way for the treatment of
certain lots of high-grade ore by the Pacific Platinum Works, of Los
Angeles, whereby this firm agreed to pay $46 an ounce for the com-
bined platinum and palladium content, after deducting a treatment
charge of 3300 a ton.

Late in the year the mine was sold by the Boss Gold Mining Co.
to W. C. Price and associates for $150,000, according to O. J. Fisk,
former manager of the company.

The great interest that attaches to so unusual and remarkable an
occurrence of platinum and palladium in a gold-bearing lode hardly
needs comment. As is shown on pages 13-17,in the review of the
known distribution of platinum in veins, the Boss vein is one of the
few primary deposits in which metals of the platinum group occur
in more than traces and, with one possible exception (the New
Rambler mine in Wyoming), is the only primary deposit of econoric
importance in which these metals are the constituents of predominant

value.
GENERAI GEOLOGY OF THE DISTRICT.!

SEDIMENTARY AND IGNEOUS ROCKS.

The prevailing rocks of the district are stratified dolomites of mid-
dle Carboniferous age. (See Pl 1.) They are considerably though
not acutely folded and are broken by faults. This formation is eco-
nomically the most important assemblage of rocks in the district,
as all of the ore deposits occur in it or in the dikes cutting it.

Limestones of Pennsylvanian age and red sandstones and shales
of probable Mesozoic age are also present in the district, but they
are of no special concern here, as they lie at a considerable distance
from the area in which the Boss mine is situated.

Intrusive igneous rocks are not common in this district; in fact,
the aress occupied by them are so small as to be barely perceptible
on the geologic map. They consist of sills and short dikes of quartz
monzonite porphyry and granité porphyry, as a rule considerably
altered. The age of intrusion has not been established, but is
thought to be at least as recent as post-Jurassic.

Some horizontal sheets of biotite andesite cap the summit of Table
Mountain, southwest of Good Springs. This is the only noteworthy

occurrence of extrusive roeks in the distriet.

solapy s given by J, M, Hill: The Yellow Pine mining distrivi,

v UL 8, Geol. Survey Bull, 510, pp. 223210, 1914,
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METALLIFERQUS FEATURES.

The‘ principal metalliferous deposits of the district are bodies of
lead-zinc ores 1lnclosod in dolomite or limestone. The prevailing
mmer_:ﬂs are smithsonite and cerusite; galena occurs to some cxtcntt-,
but zine blende, prcsuxpnbly the parent of the oxidized zine ores is;
present in 91113; one mine. The genesis of the primary minerals of
these deposits is as yet unknown.

Go}d deposits were formerly of some importance in this district
the Keystone mine, the most productive, being credited with an out—,
put of $1,000,000. At this mine the gold is disseminated through
quartz monzonite plo?phyry, which has been highly altered by t}b:le
dlevelopment_ of sericite and siderite. Tn general the deposits are
¢ ?:e}y associated with the porphyry dikes and may stand in genetic
re at}tlon todfti}:en%. d‘Certamly the chemical alteration produced in the
porphyry dikes indicates that the ore-forming soluti : endi
s i g solutions were ascending

Some copper deppsits have also been developed. They consist
predomma}ntly of oxidized copper minerals forming irregular replace-
mentfbt%dlei. .Tetrahednte, which has been recognized in the gold
ore of the Lavina mine, and chalcocite are the only copper-beari
sulphides found in the district. ¥ SRR
] Fuﬁﬂly, brief mention should be made of the so-called vanadium

eposits. On the Bill Nyf; claim, for example, a dolomite breccia
c?mented by a copper-bearing lead vanadate, probably cuprodescloi-
zite, forms a tf’tbul‘ar deposit 18 to 24 inches thick, which has been
exposed,by an incline to a depth of 12 feet.

The ‘.[e;]low Pine district 'is the most productive zinc and lead dis-
Ll‘l(_‘}ifl_h&\"&dﬂ. In 1913 it yielded 29,060 tons of ore, containing
E]:lm_ in gold, ]192,339 ounces of silver, 283,592 pounds of coppe;

.204,065 pounds of lead, and 14,369,7 zi i
Cpipt i ; ,369,709 pounds -of zine, valued in

THE BOSS MINE.

GENERAL GEOLOGIC FEATURES.

T'vfe country rock at the Boss mine consists of dolomite in beds
ranging from a few inches to several feet thick. The beds comprise a
ray or black variety, fetid with hydrogen sulphide on fl“(’éh
ure, and a more prevalent pale-buff variety. They nbt uncom-
monly carry erinoid fragments and are of late Mississippian or e'&rl 4
P:’:}l‘:‘;sylv:};\nnn age—that is, middle Carboniferous. o
o rocks etmle e H
Freiprpa et o s ekt sy Bl
; s crown has been more or less

P U. 8. Geol. Burvey Mineral Resources, 1913, pt. 1, p. 818, 1914,
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fractured and broken by faults. Tn the immediate vicinity of the
mine the rocks are practically horizontal. )

A small mass of granite porphyry or dike of no great linear per-
sistence occurs 600 feet north of the mine. This rock is character-
ized by numerous large corroded phenocrysts of quartz and kaolinized
feldspars embedded 1n a fine-grained groundmass. It accordingly
resembles the small masses of intrusive granite porphyry and quartz
monzonite porphyry scattered throughout the district. The por-
phyry is highly altered and has been considerably prospected for gold,
but has proved of too low grade to be profitable, carrying at best only
a few dollars in gold to the ton.

The ore bodies so far developed may be briefly characterized as
oxidized copper shoots and gold-platinum-palladium shoots. The
copper ores consist largely of chrysocolla and colloidal complexes of
chrysocolla and limonite; these ores are reported to carry only minor
amounts of the precious metals. The gold-platinum-palladium
shoots consist of fine-grained siliceous ore carrying a small quantity
of & bismuth-bearing variety of plumbojarosite (a hydrous sulphate
of iron and lead). There is no fixed ratio between the content of
gold and the platinum metals, nor between the content of platinum
and palladium. This variability seems to be a result of the prevail-
ing oxidized condition of the ore. The palladium, according to
reliable figures furnished to the writer, is probably in excess of the
platinum. -

The copper shoots and the precious-metal shoots can be mined
separately, it is said. The segregation of the metals into separate
shoots that makes this feasible will assuredly be found less and less
complete as depth is attained on the deposit.

The ore bodies of the Boss mine occupy a nearly vertical zone of
fracturing in the horizontal strata of dolomite. At the surface this
zone is 30 feet wide, but the precious-metal shoots are confined to the
12 feet resting on the footwall. The length of the mineralized zone
exposed on the surface is about 100 fect, but the ore bodies do not
extend continuously over this distance. At the portal of the upper
tunnel the footwall strikes N. 5° B. and the hanging wall strikes N.
95° E. The principal ore shoot, so far as the present workings dis-
close, forms an irregular pipe pitching at a low. angle to the northeast.

The dolomite within the zone of fraciuring has recrystallized to a
coarse white spar, and this dolomite spar makes up the rock inclosing
the ore shoots.

DEVELOPMENT.

The principal development consists of three tunnels driven along
the zone of mineralization. (See fiz. 1.) They are known as the
upper, middle, and lower tunnels. The middle tunnel is about
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FIGURE 1.—Plan of the workings of the Boss mine, Clark County, Nev.

30 feet below the upper,
and the lower is about
the same distance below
the middle tunnel. The
richest ore is exposed in
the “ore winze,” which
was sunk from the upper
tunnel and is connected
with the middle tunnel.
Estimates of the total
amount of ore exposed
in the mine range from
1,000 to 2,000 tons, but
at the time of visit an
accurate estimate was
not possible.

A development tunnel
was started some years
ago several hundred feet
below the upper group
of tunnels, but no work
has been prosecuted on
it recently.

MINERALOGIC FEA-
TURES.

The essential features
of the deposit are well
shown in the irregular
open cut at the portal of
the upper tunnel. Here
there is a considerable
mass of somewhat cu-
priferous gossan. Below
it, at about the tunnel
level, is an irregular
pocket of light-gray ma-
terial, which crumbles
to a fine gray sand; and
beneath this sandy ma-
terial is a porous dark-
gray to blackish siliceous
rock. The ore carries
gold and platinum met-
als, and a winze was sunk
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here to the tunnel below, but the ore shoot is reported not to have
persisted to the lower level. About 6 feet farther in toward the
mouth of the tunnel, lying under a mass of earthy red hematite, is
another streak of gray sandy material, containing a middle band,
three-fourths of an inch wide, of a soft greenish-yellow powder. This
greenish-yellow mineral, identified as a new variety of the rare spe-
cies plumbojarosite, is extraordinarily rich in gold and platinum
metals; in fact, the evidence indicates that the distribution of the
precious metals, especially of those of the platinum group, is depend-
ent on the presence of this mineral.

A sample of the gray sandy material essentially free from admixed
plumbojarosite, taken by the writer from a point near the winze
mentioned above, was submitted to the Bureau of the Mint and
assayed by F. P. Dewey, who reports as follows: Gold, 0.44 ounce to
the ton; platinum metals remaining insoluble on boiling the silver
lead in strong sulphuric acid, 0.01 ounce to the ton. If palladium was
present it was not determined.

The gray sandy material proves to consist largely of perfectly
formed crystals of quartz, averaging 0.1 millimeter in diameter;
doubly terminated crystals are common. Some of this quartz sand,
after repeated evaporation with hydrofluorie acid, left a small residue
consisting of minute erystals of adamantine, almost metallic luster.
These crystals comprised octahedrons and square tabular forms,
averaging a few hundredths of a millimeter in size. Their crystal
habit, together with the fact that they gave a strong titanium
reaction after fusion with potassium bisulphate, suggested that they
were octahedrite (anatase), and their identity as octahedrite was con-
clusively established by Dr. II. E. Merwin by the determination of
their optical properties. Dr. Merwin reports as follows:

The grains are mostly single crystals, slightly tabular normal to an optic axis
(uniaxial, negative). The refractive index w was found to be 2.5140.01 for lithium
light. Measured on six crystals, w—e¢ is 0.070--0.003. The value for @ is the same
as all observers have found for anatase (ranging between 2.515 and 2.521) and w—e i3
the same as later investigators have found for this mineral (0.066—0.073).

A few prisms and knee-shaped twins of rutile occur with the octa-
hedrite. " The octahedrite and rutile are subordinate constituents,
but they are the only gangue minerals in the deposit other than
quartz. ) ‘

A pariicularly rich shoot of ore has been developed by a winze
sunk from & point near the end of the upper tunnel. In this shoot
are small masses of what is lecally knownsas greenish tale.! Some
of these were mined separately and two shipments aggregating about
1 ton were sent to the smelter at Murray, Utah.  On a control sample
of this ore Ledoux & Co. report as follows: Gold, 111 ounces to the

i Hale, ¥. A., Eng. and Min. Jour., vol. 98, p. 642, 1914,
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ton; platinum, 99.08 ounces to the ton; palladium, 16 ounces to the

ton; iridium, trace. . . ‘
The “ greenish tale,” determined chemically and microscopically,

proves to be a bismuth-bearing variety of the rare mineral plumbo-
jarosite. It is a greenish-yellow mineral of smooth, unctuous feel,
which under the highest power of the microscope is seen to consist
of perfect hexagonal tablets averaging 0.01 millimeter in diameter.
It carries considerable mechanicallv admixed gold and platinum
metals. An analysis of the purest optainable material was made
in the laboratory of the United States Geological Survey by R. C.
Wells, with the following results:

Analysis of bismuthic plumbojarosite from the Boss mine.

g0 0 89 PE QA coan cic zmmiom sisims 0087} B0 ..en mommmimmis seis 0.37
ALOg oo 14| MO ceineeeaes 14| AU e .79
B oo 24,08 B0 2 cncvgvmmmions A = .05
PHO ot 16.75 | NawO oo oo oo L [ e —— .22
HO=. . _.......... 02 [ 1005 scacme mnsmmsas Rz 231 [ © S .... Trace.
HOL . oiieiianannnn 8.55 | Asy05nomenanas R (T — Trace.
(i1 0 S L07 [ P csmnmsiora Trace.

BL s assmmans 6.34 | Si0 .o oiiaens 6.90 99. 88

Reduced to ounces a ton, the analysis shows gold to be present to
the extent of 234 ounces, platinum 15 ounces, and palladium 64
ounces. Assays of similar material are reported to show as high as
575 ounces of gold, 230 ounces of platinum, and 30 ounces of palla-
dium. The silica and titania shown by the analysis represent an
admixture of quartz and octahedrite."

The gold and platinum metals can be partly separated from the
plumbojarosite by panning, but long before a clean separation can be
effected fine gold and especially platinum pass into the tailings,
in spite of the utmost precaution. The gold is extraordinarily rough
and spongy; delicate platy forms are common, and some is inter-
grown with quartz and plumbojarosite or is molded around minute
quartz crystals. It is more or less blackish, and aggregates of the
finer particles look like so much black sand. Treatment with
hydrochioric acid and annealing, however, bring out the normal
vellow color of gold. Some of the larger particles after being treated
thus were analyzed by R. C. Wells, as follows:

Analysis of gold from the Boss mine,

[ 67 {c S =S e e 97.8
B O - o csons i e e a8 5 SR ) T e e ey e 2.2
Platinum mMetals. . oo cceemeerrrceccascssssassarssciasassnneeas Trace

100.0

! Further study of the material analyzed shows that it contains 20 per cent of beaverite, Cu0.PhoO.
Feo33.250 . 4H:0. (See Knopf, Adolph, Plumls ite and other basic lead-ferric sulphates from the
Yelluw Plne district, Nev.: Washington Acad. Szi. Jour,, vol, 5, pp. 497-503, 1915.)
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Qualitative tests on other gold particles always showed the absence
of platinum metals, and the inference of Ledoux & Co. that the metals
are present ‘“‘apparently as alloys of gold and platinum metals™ is
therefore not borne out. The platinum and palladium occur in
extremely small particles, which even at high magnification under a
binocular microscope are indistinguishable from the dull blackish
particles of gold; in all material examined by the writer chemical
tests were necessary to establish the presence of the platinum and
allied metals. By cleaning the precious metals in molten sodium
carbonate, particles of gray metal (platinum and palladium, or an
alloy of these) become distinguishable from yellow gold. The pos-
sibility was entertained that sperrylite might be present in the residue
of the pannings from the plumbojarosite or elsewhere in the ores of
the Boss mine, but no trace of this mineral, which, according to its dis-
coverer, is characterized by a wonderfully brilliant luster, was found.

The pockets of plumbojarosite occur in a porous, fine-grained
siliceous gangue, which is a replacement of the dolomite country
rock. The pores and cavities evidently resulted from the leaching of
sulphides formerly present; they are now partly filled with malachite
in small botryoidal groups, or more commonly with powdery plumbo-
jarosite. A thin section cut from a specimen selected for assay -
shows quartz, commonly euhedral, and plumbojarosite scattered
throughout the material, perhaps to the extent of 10 per cent. This
specimen was submitted to the Bureau of the Mint for assay, and
F. P. Dewey reports as follows:

Gold, 4.12 ounces to the ton; platinum metals remaining insoluble on boiling the
silver bead in strong sulphuric acid, 3.35 ounces to the ton. I made no determination
of palladium, but the sulphuric-acid solution was strongly colored, indicating that
much palladium had gone into solution.

- This determination of the platinum metals (mainly platinum with
some iridium) is therefore a minimum for this particular sample.
The ore, despite its extreme richness, shows no free gold or platinum
metals. The writer was unable to pan any precious metal from
this ore, or to separate any with heavy solution, but on evaporation
with hydrofluoric acid an extremely fine black residue remained,
containing gold, platinum, palladium, and octahedrite.

A composite of 22 samples taken in the winze connecting the upper
and middle tunnels and on the intermediate level yielded the following
return, in ounces to the ton: Gold, 3.46; silver, 6.4; platinum, 0.70;
palladium, 3.38.! It is probable that there are several hundred
tons of ore of this grade, which, with platinum and palladium at 345
an ounce, has a value of $256 a ton.

1 Data furnished to the writer by a mining engineer who examined the mine under an option that was
not exercised,

10427°—DBull. 620—16—2
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The only sulphide-bearing ore exposed in the mine at the time of
visit was in the sublevel below the upper tunnel. Here, in particularly
tight ground, about 3 feet of copper ore rich in chalcocite had been
opened. An average sample of this ore, as reported by the manage-
ment, showed copper 15.1 per cent and platinum metals 0.40 ounce,
gold 0.13 ounce, and silver 1.2 ounces to the ton.

The chalcocite, which is of the steely kind and shows conchoidal
fracture, occurs as small blebs and finely disseminated particles
embedded in a close-grained siliceous gangue. It is partly altered
to brochantite, the basic sulphate of copper, which forms small
glassy emerald-green prisms implanted on the sulphide from which
it was derived. Examination of this ore under the microscope
shows that it is an aggregate of quartz, chalcocite, and brochantite,
with octahedrite present as a rare accessory mineral; the brochantite
occurs in partial replacement of the quartz and is somewhat more
abundant than would be estimated from inspection by the unaided
eye. An oxidized bismuth compound, whose identity was not
established, is associated with some of the chalcocite.

GENESIS OF THE ORE.

The Boss deposit represents in the main an irregular siliceous
replacement of dolomite along a series of vertical fractures. On
account of the prevalent oxidation and the inconsiderable depth to
which the workings have penetrated, primary sulphides have not
yet been reached. The chalcocite, the only sulphide so far found,
most probably originated as a precipitate from downward-moving
solutions whose copper was derived from primary sulphides formerly
exposed to oxidation near the surface.

The deposit yields as yet no especially strong evidence concerning
the genetic conditions that prevailed at the time it originated.
Some clue is perhaps afforded by the presence of the titanium oxide
minerals, octahedrite and rutile. Both of these are rather uncom-
mon in metalliferous deposits.  Of the two rutile is the more common.
It is, for example, somewhat abundant in certain of the auriferous
deposits of the Juneau gold belt, which are veins that originated at
high temperature; in fact, accordmrf to W. H. Emmons,' rutile is
restricted to high-temperature veins. Octahedrite occurs in the
tourmaline-bearing copper veins of Las-Condes, Chile;? in tin veins
of Saxony associated with apatite, fluorite, and chlorite; and in
fissure fillings in the A]p * but these veins aré not notably metallif-
erous. The Alpine veins are thought to have formed at tompc -

icels
n,

wssifieation of minerals: Econ. Geology, vol. 3, p. 625, 1908,

aldemar, Mineral deposits, p. 655, 1913,

fgsherger, Jolunn, Transtormations and ehemieal reactions in their application to temperature
iremenl of geologie processes; Econ, Geology, vol. 7, p. 607, 1912,
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tures between 250° and 400°. In view of the affiliation generally
shown by the octahedrite and rutile with deposits of high-temperature
origin, the suggestion is advanced that the primary ore of the Boss
deposit was formed under conditions of moderately high temperature.

The facts at hand can not of themselves be held to prove that the
ore deposition was genetically connected with the intrusion of any
particular dike or igneous mass now visible at the surface. It is
probable, nevertheless, that the mineralization followed as a sequel
to the intrusion of the magma from which the granite porphyry
dikes were derived, for these are the only intrusives that penetrate
the rocks of the district.

The deposit, as already described, is highly oxidized and contains
abundant oxidized copper compounds and plumbojarosite. These
minerals indicate that the primary sulphides will be'found to carry
copper, iron, lead, bismuth, and precious metals. The extraordinary
richness in gold, platinum, and palladium of ore containing notable
quantities of plumbojarosite raises an important problem. It is of
course not impossible that the plumbojarosite may have originated
essentially in place by simple oxidation of sulphides that were
extremely rich in precious metals. A partial analogy for this sup-
position is furnished by the development of the brochantite in the
chalcocite-bearing ore; the brochantite appears to have formed in
place from the chalcocite without any important migration of copper.
For the origin of the plumbojarosite, however, the following explana-
tion appears to fit the known facts more closely. B. S. Butler,
who has recently shown that in the oxidized ores of Utah plumbojar-
osite is rather common, although heretofore unrecognized, believes
that in the occurrences studied by him the plumbojarosite was
produced by the action of ferric solutions on galena; the lead has
remained essentially in place, but the iron may have come from
some distance. It is therefore suggested that in the Boss ore body
descending solutions rich in ferric sulphate attacked primary galena,
forming the plumbojarosite, and that this reaction caused the con-
comitant precipitation of the gold, platinum, and palladium. Accord-
ing to this explanation an efﬁcient solvent for the precious metals

was active and in this connection the fact established by R. C. Wells,

during the chemical investigation of ‘the plumbolawﬁlte that the
precious metals are rather soluble in hydrochloric acid in the presence
of plumbojarosite is highly suggestive.

On the whole, then, it is likely, in view of the probable mode of
origin of the plumbojarosite and of the evidence of leaching indieated
by the porous nature of the siliceous ore, that a certain amount of
rodlstnhutum of gold, pl wtinum, and palladlum lms taken place by

t Uccnrn nee of mmph x and Illth -known sulphates and sulpharsenates as ore uummlsm Utah: Econ,
Geology, vol, 8, pp. 315-316, 1013,
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the action of descending surface solutions. It would follow, then,
that in depth, below the zone of oxidation, the pockets of extremely
high-grade ore, such as are now being extracted, will be found to
give way to ore of moderate grade.

AZURITE MINING CO.’'S CLAIMS.

The claims of the Azurite Mining Co. adjoin those of the Boss
group, and some work is in progress here. The Rosella prospect,
situated several hundred feet north of the Boss mine, is in a coarsely
crystalline white dolomite; the metalliferous deposits consist of small
irregular bodies of oxidized lead-zinc ore. Of interest is the occur-
rence of pure lumps of the rare mineral plumbojarosite, consisting
of minute hexagonal tablets, having a maximum refractive index of
1.83, and reacting for lead, ferric iron, water, and sulphate. Curi-
ously enough the plumbojaresite is not a bismuth-bearing variety,
es at the adjoining Boss mine. In places a porous siliceous gangue
is found, but this has not been shown to be platiniferous.

On the Azurite claim a body of oxidized copper ore inclosed in
coarsely crystalline dolomite has been opened. The gangue is sili-
ceous and, in addition to carrying the oxidized copper minerals,
locally contains chalcocite.

ORO AMIGO MINE.

At the time of the writer’s visit to the Yellow Pine district, metals
of the platinum group were known to occur only at the Boss mine.
Since then they have been found in the ore of the Oro Amigo mine,
the property of the Oro Amigo Platino Mining Co., which is situated
between 1 and 2 miles northeast of the Boss mine. Mr. H. K. Rid-
dall, to whom the writer is indebted for specimens of the ore, reports
as follows:

Assay of ore from Oro Amigo mine.

[Ounces to the ton.]

Plati-
Gold. num
metals.
Sample No- 1, width 3 feet. . ccooocoiiviiviviiissimammiais T R Y 0.11 0.10
Sample No. 2, width Ginches. ...t st it s e s a i e s .51 Small,

Sample No. 1, as examined by the writer, consists essentially of
limonite; it carries no bismuth nor admixed plumbojarosite and is
therefore quite unlike the ore of the Boss mine. This may indicate
that the distribution of the platinum metals is more widespread in
the Yellow Pine district than is now known and that it is not restricted
to the peculiar mineral association shown by the Boss deposit. Sample
No. 2 is a siliceous rock, holding numerous small angular fragments of
chert, and is coated and permeated with limonite.
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A GOLD-PLATINUM-PALLADIUM LODE IN NEVADA. 13

GEOLOGIC OCCURRENCE OF PLATINUM.

REVIEW OF KNOWN LODE OCCURRENCES.

To afford a basis for comparison of the platiniferous deposit at the
Boss mine with other occurrences of platinum in lodes, a short sum- -
mary is given in the following pages, describing, so far as they are
known, the geologic features of some of the more important occur-
rences of platinum in lode deposits.

The bulk of the world’s supply of platinum, as is well known, is
obtained not from lodes but from placers, those in the Ural Mountains
of Russia alone furnishing 95 per cent of the entire annual production.
Minor quantities are derived from Colombia, California, and New
South Wales. In the Ural Mountains the platinum-bearing gravels
have resulted from the erosion of a broad belt of basic plutonic rocks
trending parallel to the axis of the range.! The platinum, traced to
its bedrock source, is found as an original constituent of dunite, or
rarely of pyroxenite, and as such has crystallized from a molten state,
most commonly in association with chromite. The metal cccurring
thus, however, is too dispersed to be economically valuable. Certain
segregations of chromic iron in the dunite contain considerable
amounts of platinum, but even these are so small and irregularly
distributed that they do not admit of profitable exploitation. The
output of platinum in the Ural region is therefore derived solely from
the placers. These are now worked mainly by dredges, and this
industry is regarded as likely to show an expansion in the future.?

The platiniferous gravels of other districts, such as those of Colom-
bia, have essentially the same geologic relations as those of the Ural
Mountains. The platinum obtained as a by-product of the gold-
dredging industry of California is shown by Lindgren ? to be derived
from the erosion of the serpentine, peridotite, and gabbro masses
occurring in the auriferous region.

Although platinum occurs in metalliferous lodes at a number of
places in several parts of the world, no lode deposit is worked solely
for its platinum content. In fact, the platinum in those deposits
from which it is obtained forms but an insignificant fraction of the
total metallic content, either in quantity or in value, and is recov-
ered as a minor by-product. © There are, however, a fow platiniferous
lode deposits which, under more favorable commercial conditions, may
possibly become productive and in which the platinum is the metal
of predominant value.

! Dupare, Louis, Le platine ot Jes gites platinifdres do1'Oural: Arch, sei, phys. nat., vel, 31,1911; reviewed
by E. 8. Bustin in Econ. Gealogy, vel. 7, pp. 202-203, 1012,

?Hutchins, J. P, Dredging in the Russian Empire: Eng, and Min. Jour., vol. 93, p. 857, 1914,

® Lindgren, Waldemar, Tho Tertinry gravels of the Sierra Nevada of California: U. 8. Geol. Survey Prof.
Paper 73, p. 74, 1011.
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fallowing notes, however, were madoe by the analyst. . ‘IN Brickson,
of the United States Geological Survey :

This =omple loses carbon dioxide somewhal rapidly, aceompanied by preeipi-
fatlon of hasie.constituents when left open to the air, When fivst delivered
o the chemieal Inberatory the sample contained @ small precipitate of iron-like
substunee. This was initinlly filtered out and gave by analysis a total of 0.4
mitlizram of A=y, the volume of the sample being 2,530 cubie centimeters
and nearly filling the container. The iron-like precipitate gave evidence of the
presence of siliea,

e initial carbon dioxide determination after the opening and filtvation of
the siwple was 466 parts per million.  On the second day Lhis lowered to 896
varts per mitlion, when the following analyses were conducted in order to
represent the compesition of the sample’on that day:

.

T'arts per million. . Parts per million,
O RRPTR |1 3 IY = (¢ A o s - 396
96 | Cl . 52
42 AFOestvaneea N gm0 4
Trace. | _—
270 ‘ 1,080
15

Upon the third day of the opening of the sample the Ca deftermination
gave 168 parls per million and the Mgz 81 parts per million.  After the fifth
diy, the Ca conlent lowered to 126 pavts per million and the Mg to 70 parts
poer miltion. By this time the sample contained much visible precipitate.  Sul-
phides ave not apprecinbly present.

The presence of arsenic is accounted for by the alteration of

realgar fo orpiment, but it is surprising that water of this- type

shonld contain so little SO, and little or no iron. Nor can any
explanation be offered of the relatively lavge sodinn content. The
precipitation of the lime and magnesia suggests that the dolomite
eryetals found in the eavities of the quartz in the lower levels may
be ol supergene origin. :

Home of the sti hmle specimens collected from the 100 and "00 foot
levels show a partial alteration to valentinite (Sb,0,) and stibiconite
(IT,5D,05). The stibiconite appears to have formed both directly
from the stibnite and as an alteration product of the valentinite.
Kerniesite (25b,5,.5b,0,) is rare but in places Torms a reddish
coating on stibnite erystals. Tufts of hairlike stibnite crystals,
which are found here and there in the quarlz vugs, probably rep-
resent deposition by supergene waters. Tt is also possible that the
small stibnite crystals found in the fault gouge ave of supergene
origin,

LAl ION, QL _ORE DLPOSITION 10 A UL NG,

The productive mines of ithe district all lic in a helt extending
about 10,000 feet from east to west and less than 2,000 fect from
north to south. The overthrust fanlt marks the northern limit of

2100 0|HZ

LODE DEPOSITS. 112

productive mineralization.  This fault is older than the numerons
fanlls that cut (he ove-heaving limestone and is wndouhi dly con-
temporancous with the intense folding that preceded the intrnsion
ol the granodiorite,

Movement on (he normal fanlts may have begun at the time of the
namm]muie intrusion, for an alaskite diko seems to follow one
of the fanlts, and the coarse caleite of the linestone ores, which, as
shown below, muay be related to the granodiorite intrusion, follows
the minor faults. .

The Tertinvy rocks to the north show faulting, both hefore and
after the intrusion of the andesite porphyry. The faults of largest
throw appear to belong to the earlier gronp. "

Productive ore deposits oceur only close to the overthrust fanlt,
along the south side.  Although the fanlt plane itself is nowhere
mineralized, it is believed that the presence of this major fault
waus the rlotmmmm«r factor in the localization of the deposits. The
wines are all on tlw hanging-wall side of the overthrust, and most
of the depoesits ave associated with the small normal faults of later
date. It may be that the overthrust fault with its narrow zone of

(‘('HH]H!I'T\{I\'L‘[\' ]Ili].’(‘i'\'?”'lh‘ souee act tod as 8 f!?til‘. to provent FIH]')H[‘(:I[H

wioration of the mineral-beaving solutions (o the north of the T"Ti'ﬂ'

and that the intersection of the overthrust with the minor nm
fanlts determined the principal channels followed by the ascending
solutions.  If so, it is necessary to asswme that the souree from which
the solutions were derived lay to the south of the fault. This
hypothesis furnishes a possible explanation for the vesiriction of the
limestone oves to the White Caps limestone, to the exclusion of the
two similar beds at nl1ght1y lower horizons. 'The limestone beds at
the White Caps mine and on Litigation TTill, though approximately
parvallel with the overthrust in strike, have, at least at the White
Caps mine, a slightly steeper dip. l]lllb the White Caps limestone
would be eut by the fault plane at o lower level than the two lower

Deds, and nprising solutions eontrolled on the norvih by the overthrust

would fend to be diverted along the fivst soluble bed.

The White Caps limestone is cut out against the fault on April
Fool T1ill, and (he next higher bed, whiel counlains the Mustang orves,
meets the overthrust on Mustang TTill L300 leet to the west. Bo-
tween these limestones there arve no soluble beds in which lcpl wement
rh-poml:, could be formed, but the schist offered channels in which
vein minerals were (lopomtcd, either along the schistose cleavage
planes and joints, as in the Big Pine, or along well-defined shear
zones, as in the Union No. 9 and similar mines.

The eavlier normal Taulting is believed to have- afforded the
principal chanuels for the ore-bearing solutions, both in the lime-
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Dudley L. Davis

Mining Consultant

Registered Engineer
Avrizona 3038 : Nevada 2546 337 Colorado Avenue
Grand Junction, Colo. 81501

(714) 454-6088 Registered Geologist (303) 243-2512

California 2473

December 13, 1986

Paul Burke

Vice President

Security Pacific National Bank
Security Pacific Plaza

3333 South Hope Street

Los Angeles, CA 90071

Dear Mr.

Burke:

This letter of intent is written regarding a lease and
option on the Boss mine in Clark County, Nevada. If terms are

agreeable, we propose to write a final contract which will embody
the following terms:

1.

2.

Payment of $3,000 to the owners upon signing the agree-
ment;

Commitment on our part to perform no less than $25,000
worth of exploration on the property during the first
year of t he lease. This exploration to consist
primarily, but not exclusively, of diamond drilling;

Results of our geologic investigations, assay returns,
and other pertinent data developed by such exploration

to be supplied to the owners.

A second year's option under the same terms for
additional exploration.

Exploration will not be limited to the amount
specified. If results justify, additional exploration
will be at our discretion.

Purchase price shall be $500,000.00, payable out of 5%

net smelter returns from sales of mineral products from
the property.

The usualy "boiler plate" regarding workman-like

operation, compliance with applicable laws, etc., will
be embodied in the contract.




Paul Burke

Security Pacific National Bank
December 13, 1986

Page 2

Please let me know when we can meet with you and your
partners to negotiate such a contract.
Very truly yours,
Dudgéy L. Davis

DLD/mam

"



Paul Burke

Security Pacific National Bank
December 13, 1986
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Please let me know when we can meet with you and your
partners to negotiate such a contract.
Very truly yours,
Dudzéy L. Davis

DLD/mam
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December 13, 1937

AIRMAIL - SPECIAL DELIVERY

Mr. Thomas L.. Moran
Hartley Route
Dumas, Texas

Re: Zanzibar stock interest to Thomas 1., Moran
Dear Tom:

Yesterday in the three-way telephone conversation between
you, Mr. Davis and myself, we discussed the relative interests of
ou and Mr, Gill in the Zanzibar Mining Corporation. At that time,
mentioned the fact thar the success of the corporation may be
hampered in the eyes of the 5.E. C. and the public should a controlling
individual be under scrutiny by the S. E.C, or in litigation (however
unjust). Therefore, it is my suggestion that we do the following:

1. The two trusts that were created for vuur children with
the Bank of Amarillo as '] rustee be made into irrevocable trusts.

2. That the present stock which you control in the Zanzibar
Mining Corporation be given equally to those two trusts.

3. That in the future any large blocks of stock which may accrue
to you be given to the trusts.

4. That smaller blocks of stock could be Picked up as long as
you remain in the position of a minority stockholder.

In the future, the following blocks of stock may come into your
hands:

1. 1,2 of 271, 500 shares at this time under purchase from Mr,
Burfening.

2. 1,2 0f 119, 250 shares which are yet to be purchased from the
Kirman estate,

3. 1 2 of stock exchanged for the Thumb Butte property.

4. Possible stock exchanged for the Black Prince and the Black
Jewel property.
5. Possible purchases of stock at the assessment sale,
Sincerely yours,

HCT:dh Hale C. Tognoni
cc Bayshure



Minutes of Special Meeting of Stockholders
of
ZANZIBAR MINING COMPANY OF NEVADA

A special meeting of the stockholders of
Zanzibar Mining Company of Nevada was held in Phoenix,
Arizona at 721 First National Bank Building on the 20th
day of August, 1958 at 2:00 o'clock p.m,

Mr. Hale C. Tognoni, General Counsel of the
Corporation, presided at the meeting and Mrs. Lois §S.
Moore, Secretary of the Corporation, acted as Secretary
of the meeting.

The Secretary called the roll of stockholders
and determined that the following stockholders were

present in person and with proxies:

Number of Shares

In Person By Proxy

William G, Gill 160550 1000
Thomas L. Moran 160550 3000
Dudley L. Davis 100 21243
Hale C. Tognoni 1000 26725
William G. Gooding 100 100
Lois S. Moore 1000 48553
Hubert Merryweather - 1350
Margaret J. Kelleher 300 1000
Joseph A. Birchett - 1000

Sub Totals 323600 103971

TOTAL SHARES REPRESENTED: 427,571

sl



Minutes of Special Meeting of Stockholders
of

ZANZIBAR MINING COMPANY OF NEVADA

A special meeting of the stockholders of
Zanzibar Mining Company of Nevada was held in Phoenix,
Arizona at 721 First National Bank Building on the 20th
day of August, 1958 at 2:00 o'clock p.m.

Mr. Hale C. Tognoni, General Counsel of the
Corporation, presided at the meeting and Mrs., Lois §S.
Moore, Secretary of the Corporation, acted as Secretary
of the meeting.

The Secretary called the roll of stockholders
and determined that the following stockholders were
present in person and with proxies:

Number of Shares

In Person By Proxy

William G. G111 160550 1000
Thomas L. Moran 160550 3000
Dudley L. Davis 100 21243
Hale C. Tognoni 1000 26725
William G, Gooding 100 100
Lois 5. Moore 1060 48553
Hubert Merryweather - 1350
Margaret J. Kelleher 300 1000
Joseph A. Birchett - 1000

Sub Totals 323600 103971

TOTAL SHARES REPRESENTED: 427,571

+3






."' ; - ot T = o ) B A2 3 re v" A,.1 .‘3.< ‘-',,’?.,, ;é. 3 A _‘T.:_’»‘a_' —""““Vf e E
& - ¥ & T oREoereTs o e T 4 ST M R
A % & 3 A G S i i g SRS b
R v s A A (21 %3 )
A prl ‘ T e | —q‘-.,‘-"‘. Gk ,.)
\ & A g - e S =2 2 e .
(4-675) F | .
. L BT 2z ey
- : o - { 5 U - :
s —_— — - i £ == ARE. - = -
- - 3 g0 ., 40 3 S ARV - 55 4 N iy 2
R D G I O — I S — A — R A S — S — . — . —— o zima — EEaD e e e % ] * 1
T L L T LT T 7 P 2 772 272 7077 o F7 07 P T T T T 7 7 o7 27 2 22 P2 P77 P2 s 7 P B ol 77 7 2 7 2 7 2 Claam Located 5 ee /.aé/e : 1
~ WA ; ( il < i
o2 :
3 ‘

Minerdd Survey No. #3T7 /A ANO LB,

3
Fpedtds Lﬁ“““”"‘g

'
Skl A o s

= - —. - —— 2
!;';60/’50/7 C77) Land District X

>
PLAT

OF THE CLAIM OF

A3

u
i

e s

| 7#e Boss Gold Miring Compary

KNOWN AS THE

|
| SOSS; 0SS NolL, BOSS No 3,
| - CATNI,O, NIFFSE LODES AND
! BOSS NWILLSITE : =
| IN . YELLOWW FP/NE MINING DISTRICT,
Lol " C/ark COUNTY, Nevad&™
- (ontaiinyg % Area of & : =Heres
WpCcammes Siule ot SOOQ Foot to the inch. |

: Varration /6 2O EarssH 1 8
STRVEVED,. Jvly [0-22, 1948 BY .|

V. Hémef B/ac* 175 Stopmety: Minrennid Stavever,

e i

&

¥ The Uriginal : jrld Notes of the Survev ot the, Minang Claam. ot ;
| 7The Boss Golad Mirirg Comparny

| known as the Boss, Boss No: ,Bxda! i &
. Campoy Nanse Loades and Boss
- M te : . :

W R
— J .

b e im which this plat has been mode umlm-‘ngr Jin;v{i}‘u_'r»,

. have been v.cogpined and approved,and are on file in this Wice, e
| ' and [ hereby cortifi that they tiavash stch an accurate descmp 45
fion ot said J@:iny Clavne as n'dl.il'llnrﬂwl"dlnl wnlo ) peitent,
| serve fidly frfdma[i' the plwni\?fs. and tlv:d such reforence i
| rnade therean ‘to natural ub/}v‘(ls" or pernanent. monignants as
| will /neryvluul‘r' and fix the loous thervirf :

L fiarther certidy that Five Hyndred Dpllars worthy of Labor hoas
boert. cpendod g i -n»::zé;}: l'lf:tlzb lf;f;:o:l:l Mirang ¢ lagm
iexg'e:'/d”% i or /7s ‘,znum rs 11;14/ that

| A% P < i

L vaad I}l:/)/'u)'ﬂér(:f.ﬁ vonsist of F Cofs enal. ]2/)72’6/5,’2
Cuts, 7onRls and Cross cofs, FCuits; / Shaf#
and LnpNe 2 consisting of 4 Cuts and
Tornels with their syorfimgsValve 856400
that the locatwon of said umprovements s correctle shown
upan  thes /'/ul:;,m;i that no porfton. ot sagd labor or deprve
mepts has been ncluded in the estunate of eapendetiivs

| wpon anv url;?i" odetion . i

8 dnd [ futher certify that thus 1s a correct plat ot scid Minazuy.
Claarn made mtr ondormraty with soid ortgunal fiedd notes of the

-9 1B T
-
o

o

T BT 8 e
=l . ¥

 TRSS.RS7E
NIES ELSECH

! e 1 ot =
et annch S g G i ek o
b2 R
= e ~

survey thereof, aud the same s hervby apprinved

e

Lk~ - L
oy %, (9/8 1
FRr(36./9/8 §
hl/srtel Jar [ /917 | Arrt/30/8

AArmount a’e/oas/'feo’ .ﬁ‘ /70 00 Rerno, /yc HREEA S B SO
OFfrce work and stationer, 7. 7& | 4 |
' Unearred armaw:/ 89822 - D“”’”_ée" /%198 Nevaaa

: ; : ; oy g S o ,VL- ;
g et i v > g - 3 2 e g NN e oot ety

-

LN Swrvevor ¢ remerils | iffice

NOOLEREEEECHR

AT NN T W A A A AN T NG
=
S0 v %0

T
[
ki
.
}

L PR P N T e







SEC. 27,

34 BPIP6. T.24 S

ReboE

58-42

T. 24 S. K
%o, 5
(F (PROJECTED) 5290' T ¢ (PROJVECTED) 5260' = J)
(7 B \ | \>
Tl P ~ ~ \A
ol : )
N ™~
~ o N
\ e
~ © s
8 0 ) < 2
(o] e~ s 4 ™
o T : AN 2
: ; ® | ;
S e : S
st 5 d\,\ } 0.
et s S5
\ L \@
\ 'y}
52 f °
% 2 N
AT : \
N Ledd
e : \'S«
£ : > = g 3 \47-
— — SEC . 34 123.50) o] 2 @ SEC. 27 S R I Y =
: 89.7¢ =<+ :
8424 Ac. | e R e
MS 4371\ s 4 o e = »
: - BOSS NO.2 T P & —~
I 2 CAMPO ~ i ‘2?0
616.50 Ac| Total : A 578.80 Ac.| Total Fsen \'po
1 BOSS NO.3 X
2% -
% BOSS : J SN ';
4 E NO.! OO [))
) - : © v o
: Vil N 2 5
3 & \O,L @
‘g» ‘7 =4 =z
x :3'; &) ;
.\"Q"‘ 80‘3 42 - N
% D el N '\O
v ,;7? | c‘O :
] ! / o<29
&6 %0,
.70 % \‘9
| s %
<>, / At l )\ X 1
(PROJECTED) 5300' = SEC.26 (PROJEC TED) 5240': SEC. 26 \
, @ ~USA — 578.80 Ac. Total @
; —USA 6!6 50 Ac. Total :
This plat is for assessment use only and does not represent

a survey. No habxhty is assumed to its gccuracy.

_ = _ SCALE l
3 3 : : ‘ A . V T ||l:apd v
CCAO: ¥ 5y 8-4-65 ' ‘

g e Ld S L Dhe R s

ED 2—100




SEG.: 27,:34,. B.PTP6 4L 0415 s RIGTAE | 58-42

e
T 24 S. :

A qb !
 \ o, =
<i47 : (PROJVECTED) 5290 - S (PROJECTED) 5260 - 4}»
-4 Wr’ \ 1 A
T — vy 4 \,(\ %
N : 2
N ™
et N N\
\ [¢5)
= g NE J
B ol W ve) :
(o] S~ .
o ~
©
o~
0

/
/
\,6
5277.36'

\4'}_
i
oy 2 \V»o
~ P}
616.50 Ac| Total 578.80 Ac.| Total e AR

EAST

&
\Y
N.89°48' W

=
et SR (PROJECTED) B300 " e
, @ —USA — 578.80 Ac. Total
: —USA -—6!6 50 Ac. Total
This plat is for assessment use only and does not represent : e
& Y0 3 X ¥ ; A . ¥ i % !n: '
a survey, No habxhtyxs assumed toiits accuracy. AR Y e Aot LE e ' a'oq
CCAO By ' B-4- 65 - e 2




