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TIN DEPOSITS OF NORTHERN LANDER COUNTY, NEVADA

By Carl Friles, Jr.

ABSTRACT

Tin-besaring veinlets are exposed in a small area near JIzen-
hood Ranch, 22 miles north of Battle Mountain, Nev., They occur
in thick rhyolitic flows of Miocene (?) age, and wood tin, found
in the gravels of arroyos that head in the surrounding rhyolite,
presumably comes from -other velnlets not yet discovered. The
exposed veinlets are about 20 feet in maximum length and a quar-
ter of an inch in average thickness. Parallel and reticulating
velnlets form lodes 4 to 6 feet thick and 15 or 20 feet long.
Virtually no casslterite 1s disseminated in the wall rock.

The veinlets contaln specularlte, cassiterite, sanidine, an-
dradlte, cristobalite, tridymite, quartz, chalcedony, fluorite,
and opal. All these minerals, except possibly cassiterite, to-
gether with topaz and pseudobrookite, are likewise present in
cavities that are wldely distributed in the rhyolite. The simi-
larity of the mineral assemblage in the veinlets to that in the
cavitles indlcates that the tin originated 1n the rhyolite magma,
and spectrographic analyses 1ndicate that the average rhyolilte
contains about 0.001 percent of tin. It 1is therefore believed
that the incrustatlions were deposited 1n fumarolle¢ vents along
fissures formed by differential contraction during the cooling
of the lavas,

There 1s no record of any production of tin from the area,
Posslbly a few tons of the metal might be produced from the ex-
posed veinlets by narrow stoping and hand sorting. No large
body of rock in the area, however, contalns even 0.2 of a pound
of tin to the ton; and the amount of tin recoverable would be
only a small part of that shown by assay, for not all of the tin
i1s in grains of cassiterite large enough to be concentrated by
ordinary methods.

Placer deposlts of commerclal grade occur in small draws
that head 1n the area where the veinlets are exposed, but as
they are only a few inches thick and of small volume, they could
vleld only a few tons of cassiterlte, There is a large area of
alluvium in the valley bottom below the tin-bearing veinlets
that has not been thoroughly sampled, but a few tests indicate
that the tin content of the upper 40 feet 1s less than 0.1l of a
pound to the cuble yard,

INTRODUCTION

Tin-bearing velnlets occur in rhyolite at the northern end
of the Sheep Creek Range in northern Lander County, Nevada
279
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(fig. 26). The tin-bearing area 1s at the base of a low rldge
about half a mile north of the Izenhood ranch and spring, which
are 22 miles by narrow dirt road north of Battle Mountain, a
town on the main highway from Salt Lake City to Reno and on the
Southern Pacific and Western Pacific Rallroads. There is no
record of any production of tin from the area. The princlpal
claims were owned 1n 1940 by Mrs. R. R. Gamble and assoclates,
of Battle Mountain.

The deposits were described by Adolph Knopf l/in 1916, only
2 years after their discovery, and W. O. Vanderburg g/vi'sited
the area for the Bureau of Mines in 1938, Little new explora-
tory work has been done on the deposits since 1916: the depth
of the shaft on the o0ld Mayflower claim has been lncreased from
10 to 50 feet, several shallow pits have been dug as assessment
work, and some exploratory shafts as deep as 40 feet have been
put down into the alluvium bordering the main ridge.

The deposits are similar to the tin deposits in the Black
Range in New Mexico, which were studled 1n detail by the Geolog-
ical Survey in 1939 and 1940 and explored by the Bureau of Mines
in 1939, and preliminary accounts of which have been published?/
The aerea is roughly rectangular, extending about 2 miles from
north to south and 33 miles from east to west. Only the more
Important part was mapped in detall. The writer, assisted by
A. P. Butler, Jr., spent 3 weeks in the tin-bearing area in late
July and early August 1940, The topography and geology of the
area were mapped with telescopic alldede and plane table. Spec-
imens of rhyollte, six channel samples across tln-bearing lodes

and a dozen pannings of stream gravel were collected. Laboratory

1/ EKnopf, Adolph, Tin ore in northern Lander County, Nevada: U. S.
Geol,” Survey Bull. 640-G, pp. 125-138, 1916.

g/ Venderburg, W. Q,, Reconnalssance of mining districts in Lander
County, Wevada: U. S. Bur. Mines Inf, Circ., TO43, pp. 54=57, Pebruary 1939,

3/ ¥ries, Carl, Jr., Tin deposits of the Black Range, Catron and Sierra
Counties, N. Mex,, a preliminary report: U, S. Geol, Survey Bull., 922-M,
pp. 355-370, 19ko.

Streteglc minersls investigations, progress report on exploration of

tin deposits: U, S. Bur. Mines Inf. Circ. 7154, pp. U-5, March 1941,
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studies were made by the writer and Miss J. J. Glass of the Geo
logical Survey. Owing to the scarcity of cassiterite in the
samples, heavy minerals were concentrated from crushed rock with
heavy liquids and examined microscopically, Quantitative spec-
trographic assays for tin were made of some of the concentrates,
Thanks are due Mrs. R. R. Gamble of Battle Mountain and Mr,
P. S. Crocker of Dayton, Nevada, for information on sampling in
the placer area. Many helpful suggestions and criticlsms were
contributed by H. G. Ferguson, F. C. Calkins, and Ward C. Smith,

of the Geological Survey, during the preparation of this report.

GEOLOGY

Porphyritic rhyolite

The oldest formatlion, in which all the tin-bearing velnlets
occur, ls a coarsely porphyritic rhyollte, light gray to pink in
fresh exposures and dark gray to brown where weathered; The
thickness of rhyolite exposed 1s about 200 feet, but the base 1s
not exposed. The formation probably includes several flows, for
in many places 1t contalns masses of flow breccla, lithophysal
structures, and zones in which the matrix 1s black glass. Con-
tinuous primary layering In the high ridge above the Incline
shaft (see pl. 48) indicates that one flow of rhyolite 1s more
than 500 feet thick. No interbedded tuffs are present in the

4/

Primary flow layering 1s well-developed 1n many parts of the

area examined. The age of the rhyolite is probably Mlocene.

rhyolite, The layers are highly irregular 1n strike and dip; at
many places the dlp changes within a short distance from nearly
horizontal to vertical. Owing to the small extent of the area
studied and the lack of continuous exposures, it was not possi-

ble to work out the structure of the flows in detail. The ap-

B/ Emmons, W. H., A reconnalssance of some mining camps in Elko, Lander,
and Bureka Countles, Nev.: U, S, Geol., Survey Bull, 408, p. 35, 1910,
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parently confuged structure 1s largely due to the high viscosity
of the lavas at the time of extrusion.,

The rhyolite 1s falrly uniform in composition throughout the
area mapped. Phenocrysts of quartz, oligoclase, and potash
feldspar, dominantly sanidine, make up from 25 to 35 percent of
the rock. The rock contains a flew microscopic aggregates of
hematite dust, quartz, and feldspar; probably some of these rep-
resent blotite and others hornblende. The ground mass is a mi-
crocrystalline aggregate of feldspar, quartz, and chalcedony.
The accessory minerals include magnetite, hematlte, zilrcon, apa-
tite, and sphené. Veslcles or lithophysae are present every-
where, although the rock 1s in general fairly dense., The miner-
als most abundant In the cavities are quartz and chalcedony, and
specularlite, topaz, pseudobrookite, and fluorite are somewhat
less abundant., Sanidine, garnet, tridymite, cristoballte, opal,
and posslbly cassiterite occur 1n cavities 1n a few plsaces.

A partial chemical analysis.of the normal rhyollte gilven by
Knopf é/shows:

810geesesserceese 76,25
KoO0eevevnnnennes. 5.18
NaoOesesasovenese 4,05
Calsvecrencensnee 0,44

Spectrograms of lithophysal rhyollite and of average rhyolite
show, in addition to the ordinary rock-forming elements and iron,
between 0,2 and 0,001 percent each of titanium, manganese, zir-
conlum, barium, copper, zine, tin, and vanadium. Fluorine,
which 1s not recorded on the spectrograms, probably 1is present
in similar quentity. Strontium, molybdenum, lead, boren, gal-
1ium, chromium, nickel, and cobalt are present in quantities be-
tween 0,001 and 0.,0001 percent. There 1s a trace of silver,
Arsenic 1s absent, and sulphur appears to be absent.

The greater part of the rhyolite 1s unaltered. In some

places both quartz and sanldine crystals show minor enlargement,

5/ EKnopf, Adolph, op. cit., p. 128.
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The feldspars show internal change only at the present e;osion
surface, where fractures in the crystals are fllled with caliche.
Red and brown iron stain 1is present 1In rock adjacent to frac-
tures 1n the northeastern part of the area. Chalcedony and opal
partly £i11 the cavities in the ground mass of the rhyolite on
the upland bench below the high ridge, as indicated on plate 48.
It seems probable that the deposition of the silica was related
to an old eroslon or contact surface, as the quantlity of sillca
is greatest around small remnants of the overlylng basalt, and
as the rhyolite in the small draws that head In thls area does
not contaln such secondary silica,

Some parts of the veinlets in the 1ncline shaft at the west
end of the ares mapped (see pl. 48) are almost completely filled
with chalcedony and opal, which have also partly replaced the
ground mass of the rhyolite of the walls for half an inch. The
silicification of the wall rock extends only about 10 feet below
the surface. The veinlets appear to be composed of angular
fragments of veln material and wall rock cemented by silica,
Mlcroscopic examination of a velnlet further shows that deposi-
tion of the sllica began as an incrustation on the walls of an
open flssure and on 1ts loosely held angular filling. The pre-
sent surface at the shaft 1s possibly no more than 10 feet below
an erosion surface that was overlain by basalt, of which a few
patches remaln, In view of the marked increase in the quantity
of chalcedony In the rhyolite near the contact surface, 1t 1s
probable that the sllice in the veinlets is simllar in origin to
that in tﬁe body of the rock.

There are no areas of porous leached rock, such as those 1in

6
the Black Range tin deposits in New Mexico.

6/ Pries, Carl, Jr,, op, cit,, p, 361,
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Basalt

The rhyollite is unconformably overlaln by nearly horizontal
flows of basalt (pl. 48). There are six small remnants of ba-
salt in the vicinity of the incline shaft near the northwest
corner of the area mapped, and a larger patch near the valley
bottom in the southern~part of the area. It covers the upland
bench west of the incline shaft and 1s the domihant rock in the
Sheep Creek Range, south of the area mapped. The basalt must
have flowed over an erosion surface of strong relief. It is

4

possibly Pleistocens 1in age.
Alluvium

The alluvium in the valley bottom at the south edge of the
area mapped 1s composed of poorly sorted rhyolitic and basaltic
material with boulders varylng in size up to as much as 4 feet
in diameter, Pilts have been sunk as deep as 40 feet without

reaching bedrock.
TIN DEPOSITS

Veinlets in bedrock

Distribution.--Cassiterite (Snoz) occurs at eight places in
an east-trending belt about 2 miles long and half a mile wide.
Distinct veinlets were found at only four of these places. (See
plate 48.) A small prospect cut shown at the southwest edge of
the map also contains cassiterite. A plt, located on a hillside
about a mile east of the east shaft but not included in the area
mapped, exposes a veinlet. The velnlets probably have a wider
distribution than 1s shown by these prospects, for cassiterite
is found by panning in arroyos that head on the north side of

the high ridge shown in plate 48, As cassiterite 1s also found

1/ Personal comsmunication from H, d. Perguson of the Geological Survey,
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In arroyos heading on a ridge southeast of the area mapped,
veinlets probably occur in the watershed of these arroyos.

General character.,--The veinlets have a characteristlic open

texture and might be described as incrustations on the walls of
fissures. The thickness of the incrustations 1s varlable, aver-
aging about a quarter of an 1ngh. It 1s reported that pleces of
veln material as thick as 6 inches have been found, but such
Bodies are apparently pod-shaped and at most only a few feet
long. The Ilncrustatlons are not limlted at all places to a sin-
gle fissure, but follow some of the cross and psrallel fractures
as well. At one place, where the rhyolite is broken into small
blocks, some of the blocks are almost completely lncrusted.
Lodes from 4 to 6 feet thick that contain several nearly paral-
lel or retliculated veinlets occur, but none were seen to extend
for more than 20 feet either vertically or horizontally. It is
possible that the veln materlal might appear agsin beyond a bar-
ren sectlon, as some of the fissures continue beyond the in-
crusted sections., Although cassiterlite has penetrated the wall
rock as much as half an Iinch in a few places, in general 1t was
not deposited iﬁ the walls, none of it being found in heavy-min-
eral concentrates of samples from which the Incrusting material
was cobbed off,

The flssures that contain the veinlets are generally erratic
in strike and have steep dips. Measurements of the average
strike of four tin-bearing flssures gave: N. 80° W,, N, 35° E.,
N. 50° E., and N. 85° W. Irregularity in strike and dip along
the Individual fissures 1s so great that no appreciable movement
could have taken place without strong brecclation of the walls,
There is no such brecclation along any of the exposed fissures
that carry vein materlal, Closely spaced, nearly parallel frac-
tures and broken rock near the bottom of the incline shaft sug-
gest faulting, but the movement was not along the tin-bearing

fissures. 8Slickensides have not been found in the area mapped.



TIN DEPOSITS OF NORTHERN LANDER COUNTY, NEVADA 287

Mineral and chemical composition.-~The Incrustations are

largely specularite and cassliterlte, In some places cassiterite
1s nearly or entirely absent, but specularite 1s present every-
where. The greater part of the casslterite was deposlted on and
around specularite, but the minerals are intergrown so intimate-
ly that they appear to have been deposited at essentlally the
same time., The cassiterite forms tiny red, pale-yellow, or dark
yellow-brown crystals, and botryoidal masses known as wood tin.
The brown crystals appear almost black and are easily mistaken
for specularite; .. The wood tin ranges in c¢olor from nearly.white
through all shades of yellow and red brown to dark brownish
black. A spectrogram of a few small pleces of wood tin that
were picked out of a velnlet 1In one of the prospect plts near
the center of the area mapped shows, 1n addition to tin end 1ron,
small quantitles of manganese, lead, antimony, tungsten, and
zinc., The specularite is all in well-formed, splendent, black,
platy or bladed crystals, some of which are corroded and partly
replaced by cassiterite. Analyses indicate that the specularite
contalns small quantities of tin elther as a part of the mineral
or as submlcroscopic gralns of cassiterite which cannot be iden-
tifled under the mfcroscope.

Although much of the cassiterite and specularite 1s not
coated with later minerals, both have been incrusted in some
places with cristobalite, tridymite, sanldine, quartz, chalcedo-
ny (including the varlety known as lussatite), opal, and fluor-
ite. Sanidine, cristobalite, and tridymite appear to be rela-
tively more abundant in the tin-bearing fissures than in the
cavlities 1n the rhyolite, but the other minerals named, and
specularite, are rather evenly and wldely distributed throughout
the rhyolite. 8Small grains of a zeolite attached to veln mate-
rial in the east shaft appear to have been formed by pseudomor-
phlc replacement of the incrusting sanidine. Vertical planes of

parting parallel to the primary flow layering in the prospect
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plt near the southwest corner of the map (see pl. 48) are spar-
Ingly studded with brown crystals of andradite garnet. Heavy-
mineral concentrates of small pleces of rock from here with at-
tached garnet also contain a little cassiterite. Andradite gar-
net incrusting cassiterite occurs in a veinlet in the Black
Range of New Mexico.

Heavy-mineral concentrates of two channel samples taken
across veinlets in the incline shaft (see fig. 27) contain hema-
tite, zlrcon, topaz, fluorite, pseudobrookite, apatite, cassit-
erite, and sphene. Spectrograms show that the only essential
chemical difference between these samples and those of the aver-
age rhyolite is in the relative quantity of tin, which is about
10 times as great in these channel samples as in the rhyolite.

The wall rock adjacent to most of the veinlets 1s wholly un-
altered.

Origin.--There 1s little doubt that the cassiterite was de-
posited before the extrusion of the basalt, since the veinlets
in the incline shaft appear to have been eroded before the ba-
salt was extruded. No veinlets, moreover, have been found in
the basalt, and no placer tin has been found that could be de-
rived from bodies of basalt in the area mappéd or from larger
bodies in the vicinity. The source of the vein material appears
to have been the rhyolite, for spectrograms show that the chemi-
cal elements 1n and near the veinlets are the same as those 1n
the average rhyolite, which contains about 0,001 percent of tin,
The mineralogy of the veinlets 1s simllar to that of the vesicle
fillings in the average rhyolite. These similarities and the
absence of sulfide minerals indicate that the flssures had no
deep connectlons,

It 1s believed that the cassiterite-bearing Incrustations
were deposited along the walls of fumarolic vents which probably
were not major breaks. Such an origin is suggested by the dis-

continulty and the extreme irregularity in strike and dip of the
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individual fissures, and by the absence of brecciatlion and de-
tectable faulting along them. It is probable that most of the
fissures were formed by differential contraction during the
cooling of the solidifled lavas, though some of them may have
resulted from minor adjustments in the basement rocks after ex-
trusion of the lavas,

Prospect pits.--The incline s@aft near the northwest corner
of the map (see pl. 48 and flg. 27) 1is 45 feet deep §/but 1s

@
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Figure 27.-~Plan and section of the incline shaft,

8/ Enopf, Adolph, op. cit., p. 130.
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fi1lled for 10 feet with rubble. The shaft follows the dip of
four nearly parallel veinlets. Three of the veilnlets pinch out
in the first 10 feet, and the remaining one ends at about 15
feet, At 25 feet there 1s a zone of broken rhyolite which
Knopf g/regarded as marking a normal fault; the absence of
slickensides and breccla, however, indicates that the movement
was slight. As the velnlets die out before they reach the bro-
ken zone, thelr disappearance cannot be attributed to faulting.
The velnlets cannot be traced on the surface for more than a few
feet from the shaft., Two prospect plts on elther side of the
shaft show no veln material. The dump of one of the pits north
of the shaft contains a few blocks that are incrusted with veln
material, but the veinlets could not be found in place,

Grab channel samples welghing about 3 pounds each were taken
at four places across the walls of the shaft. Quantitative
aspectrographic analyses of heavy-mlneral concentrates from the
crushed samples indicate that the tin content ranges between
0,02 and 0.002 percent. The decrease 1in tin content from the
top of the shaft downward is shown in figure 27, From the anal-
yses and the length of the veinlets vislble, it 1s estimated
that about 5 tons of ore containing 10 percent of tin could be
obtained by narrow stoplng and hand sorting.

The east shaft, shown near the northeast corner of plate 48

10/

and In flgure 28, 1s said to be 50 feet deep but 1s filled
for 20 feet with rubble. It was not possible to examine the up-
per part closely, but some small irregular velnlets, which ap-
pear to strlke nearly west, are vislble in the southwest corner;
they disappear at a depth of 15 feet. The veinlets cannot be
traced on the surface away from the shaft, Vertical primary

flow layering having a strike of N. 15° W. 1s consplcuous at

9/ Knopf, Adolph, op. cit., p. 130,
10/ Vanderburg, ¥. 0., op. cit., p. 55.
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the shaft. No velnlets or veln materlial were found in the small
cut south of the shaft or in the rock excavated from it.

Small grab channel samples were taken across the north and
east walls of the shaft 25 feet below the surface. Quantltative
spectrographic snalyses show 0,01 percent of tin across the
north wall and 0.005 percent across the east wall, A few thou-
sand pounds of ore containing 10 percent of tin might be mined

from the shaft by narrow stoping and hand sorting.

“ :\: Open cut ana_n‘—y layering p
Ty o
— G G
/,////||v||||v||| ;2/ <—C|\osefractures
No cassiterite visible /////// \\\\\
77NN
TN
4 // { {m\\\\&\ W}
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S\pecularite and cassiterite incrustations
A

Channel sample on east wall
contains 0005 percent tin

) Channel sargp&ei on north wall

Note: All rock is porphyritic rhyolite 777‘? contains 0! percent tin

SECTION 15

10 5 0 10 20 30 Feet

Figure 28,--Plan and section of the east shaft.

Two small prospect pits just north of the center of the
mapped area have velnlets exposed in thelr walls. The wall of a
nearly vertical northeast-trending fissure in the south pit 1s
thinly Incrusted; the veln materlal could not be traced on the
surface. An incrusted, nearly vertlical fissure wall is exposed
in the north pit; the vein materlal appears to continue for at
least 10 feet southwest on the surface. Possibly a few thousand
pounds of ore contalning 10 percent of tin might be mined from
these pits.

Outlook.--Selective mining of the tin-bearing veinlets would

not pay, owing to their narrowness and dlscontinuity. None of
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the veinlets exposed are more than 20 feet long. Although vein
materlal may again appear along a fissure beyond a barren sec-
tion, it is improbable that any individual deposit would extend
even intermittently for more than a few hundred feet elther ver-
tically or horizontally. The maximum vertical extent of a de-
posit would be limited by the thickness of the rhyolitic lava
and by other physical factors affectlng depositlion, Velns of
thls type have been mined in Mexico by hand stoping, but there
one kllogram of concentrates contalning from 25 to 50 percent of
tin (worth from 30 to 50 cents United States currency in 1940),
washed from ore containing from 3 to 10 percent of tin, 1s con-
sldered a satisfactory recovery for one man in a day. No vein
In deposits of this type in Mexlco or New Mexico has yet been
proved large enough to be mined profitably by machine methods.
In view of the exploratory work that has been done by the Bureau

11/

tion by the wrilter of many of the Mexlcan deposits, it seems

of Milnes on the deposits 1n New Mexico and the brief examina-
certaln that only a few tons of ore contalning 10 percent of tin
could be produced from any one veinlet by selective mining, dis-
regarding cost of production.

It seems equally certaln that the deposits could not be
mined by bulk methods. Any large body of ore 1n thls area would
consist of rhyollte in which velnlets were closely spaced or in
which cassiterite was more abundantly dlsseminated than 1t has
anywhere been observed. The largest bodies of even potentlal
ore exposed are lodes 4 to 6 feet thick, made up of veinlets
that are no more than 20 feet long. It 1s doubtful whether
these lodes would average 0.1l percent of tin, Judging from six
3=pound channel samples ranging from 0.02 to 0.002 percent of
tin, each taken across 4 or 5 feet of two of the lodes. Heavy-

mineral concentrates of samples taken from what appear to be the

ll/ Strategic minerals investigations, op, cit,
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most favorable places indicate that no appreclable quantity of
cassiterite 1s disseminated in the rhyollte, except very close
to some of the veinlets, The amount of tin recoverable from the
rhyolite, moreover, would be only a part of the small quantity
present, for not all of the tin 1s in casslterite that could be
concentrated by ordinary methods. Some of the tin appears to be
in the specularlite elther as a part of the mineral or as submi-
croscoplc grains of cassiterlite, and loss of tin is high in

smelting concentrates that contain much iron.
Placers

All the small draws that drain the rhyolite in the area
mapped carry a little cassiterite, particularly the three large
draws on the east slde and the large draw on the west side.

(See plate 48.) Possibly a few tons of cassiterlte could be
economically recovered from these thin deposits of gravel, which
are largely in pockets in bedrock and of very small volume.

The alluvlium at the base of the ridge appears to be the most
favorable large area of placer ground, for 1t was derived mainly
from the rhyollte that contains the cassiterite-~bearing veinlets.
No extenslve detailed sampling of the alluvium has been done,
but panning by the writer of materlal excavated from the pros-
pect pits shown on the map indlcates that the percentage of cas-
siterite 1s very small. The people who dug some of the pits re-
port that the quantity of cassiterite is negligible. The tin
content of the gravels to the depth of sampling appears to be
less than 0.1 of a pound to the cubic yard., '

The alluvium apparently accumulated under conditlons that
were not favorable to concentration of the cassiterite. Materi-
al excavated from two shafts, each 40 feet deep ;g/and entirely

in alluvium, consists of sand and medlum-sized gravel much finer

12/ Vanderburg, W. O., op. cit., p. 56.



294 STRATEGIC MINERALS INVESTIGATIONS, 1941

than that in the alluvium dissected and exposed in small draws
closer to the ridge north of the shafts. The alluvium probably
was transported during short, heavy railn storms and deposited
wlth 1ittle sorting, so that there was no thorough separation of
materials Into layers. Cassiterite may, however,‘have been
slightly concentrated at several horizons in the deposit, and
the deeper unexplored gravels 1in the valley bottom may have ac-
cumulated under different climatlc conditlions more favorable to
placer concentration,

Inasrmmuch as the deep shafts In the alluvium struck the water
table, it appears that there would be a plentiful supply of wa-

ter for placer operation.

O



