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NMemorandum on the
Humboldt~-Springer Tungsten Mine

Abstract

The tungsten deposits in the Tugene Mountains, 8 miles west of
Mill City, Nevada, are in limestone beds that have been partly altered
to tactite. These narrow but persistant limestons beds are part of
a dominantly argillaceous sedimentary sequence that has been mete-
morphosed to hornfels, The sediments have been intruded by two small
stocks of granodiorite, and dikes of granodiorite; aplite; and ande-
site. Some of the limestone beds have been partly altered to tactite;
and a worthwhile amount of scheslite was introduced into some of the
tactite. '

During the present investigation, the geology of the Humboldt-
Springer mine workings was mapped. Three steeply-dipping, partlydﬁﬁ&j
limestone beds, the Humboldt, the Springer, and the George, ars ex-
plored in the mine. The Humboldt is explored for a maximum length of
I750 feet and to a2 depth of I400 feet. Width of ore averages 6 feet.
The bed is cut off by a stock of granodiorite to the north, and ter-
minates in a silicgted zone that may be a major fault to the south.
These two cut-offs slope toward each other, shortening the Humboldt
bed from I700 fest in the upper levels of the mine to 700 feet in the

1575 level.(I). The percentage of marble and low-grade tactite is
greater in the lower levels.,
(I)Levels are designated according to fBotage along the ineline of
the Humboldt Shaft,
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The Springer bed parallels ths Humboldt. It is explored to a depth
of I000 fest, and for a maximum length of 1500 feat. Width of ore
averagaes J feet., The southern limit of underground explorations is
at a fault. The bed has never been recognized south of this fault.
In the northern part of the workings the bed is too narrow to bs
minesd.,

The George bed, parallel to the other two, 1s explored for a
short length on five levels. Minesralization of this bed is sporadie,
and only a few small stopes of ore have been mined,

700,000 tons of 0.75% W0z ore have been taken from the Humboldt-
Springsr mine. Of this, the Humboldt bed has contributed more than
755; the Springer 20%, and the George less than 5%. Measurable reserves
(including broken ore) are estimated to total 23,500 tons of 0.75%
WOm ore; indicated and inferred reserves: 20,000 tons of 0.75% WO0sg
ore, and reserves of possible low-grade ore: 33,500 tons containing
between 0.25% and,5% WO

In recent months, mining gf ore has closely followed develop-

- ment work. 7ithin a few months, all of the ore now developed will
be broken. Unless enough men to push necessary development drives
become available, the rate of production from the Humblodt-Springer
mine is likely to decline by the end of I943. One hundred feet of
drifting elong the bed no longer develops 75 feet of ore, as it did
in the early days of the mine.

Location
The Humboldt-Springer is one of three tungsten mines in the ’
‘ugene Mountaifs that are operated by the Nevada Massachusetts Company,
Inc. These mines, together with a few small and inactive mines and

prospects, are situated in the low foothills along the east flank of
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the range, 8 miles west of Mill City, FPershing County, Nevada. A
surfaced road connects the mine area, including the mills and the
camp, with U. S. Highway No. 40 at Mill City. Mill City is also a

station on the Southern Tacific Railroad.

History

The development of the Will City tungsten district falls into
two periods; 1917-1918; and 1924-present, Tungsten was discovasred
here in I9I7. During the period 19I7-1918, four mines produce® tung-
sten ore:the Humboldt Corporation operated the Humboldt mine®; the
Pacific Tungsten Company operated the Stank® and Springsr mines; and
the Mill City Tungsten Mining Comrany operated the Sutton No. I
mine, More than half of the ore mined during this period was shipped
to the Toulon custom mill, In IQIB; the Humb@ddt Corporation and the
Pacific Tungsten Company each completed a mill near its mine. Both
mills operated only a few months, closing in November when the price
of tungsten dropped to $150 a unit, following the armistice.

In 1924, C. W. Poole leased the‘Pacitic Tungsten Company pro-
perty. He operated until Merch, I925, when the Nevada lMassachusetts
Company bouzht the Pacifie Tungsten Compeny and the Mill City Tung-
sten Vining Company. In 1928, Nevada Massachusetts bought the Hum-
boldt Corporation and enlarged the Pacific Mill to a capacity of
260 tons. Vost of the equipment in the idle Humboldt mill was trans-
ferred to the enlarged mill, fixcept for a general shut=down of four
months in 1933, one or more of the mines has been operated contin-
uously since the Nevada Massachusetts Company acquired econtrol.

¥The Friedmen & Loring mines of Hess & Larsen, U. S. G. S, Bull.
725-D;Dpp.295-300, pl.XIV, I92I.
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Current operations

General.- At present, 240 tons of ore are milled daily (2). Half
of the ore is obtained from the Stank mine, one quarter from the Hum-
boldt-Springer, and one quarter from the Sutton #2. Current ore from
the Stenk averages I1.0% WOz, from the Humboldt-Springer 0.8%, and from
the Sutton 0.4%, giving a blended mill feed Of 0.75%.

Three problems, other than geologic, confront the operator:
shortage of labor; lack of development work, and limited hoisting
capacity. All three are related; and the net effect is likely to
become more serious during the vear, lMost of the availabls men and
hoisting facilities are necessary to supply 240 tons of ore to the
mill each day. Consequently, development headings are only a short
distance ahead of stopes. In view of these facts, I predict that,
unless the necessary development work can be done this year, product-
ion will deecline during 1944.

Humbold t-Springer mine.- The Humboldt and Springer mines were

connected underground soon after acquisition by the Nevada MVassachu-
setts Company. Since that time, they havs been operated throuszh the
two-compartmsnt Humboldt shaft. This shaft accommodates a one-ton
skip; and could be improved to accommodate a two-ton skip.

Fifteen levels have been driven in the Humboldt bed, and the
shaft is being sunk to the I6éth (I700 foot lavel). The Springsr bed?
200 feet west of the Humbpddt, has been mined to the 975 foot level,
and a crosseut is now being driven to it on the I1I00'level. The George
bed, 250 feet west of the %pringar; has been prospected on five levals,

(2). The tailings treatment plent, completed in 1241, is a separate

operation. In it, 860 tons of current and accumulated taislings are
treated daily.
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Only a few small stopes of ore have been mined from it. 4 sub level,

o0 feet hicher than the collar of the shaft, is now being driven along
the bed.

Stank Mine.- My knowledge of the Stank mine is based on a brief

examination and oral mommunication. The Stank is hampered by lack of
adaquate hoicsting facilities. Levels below the 700 are served by a
sub-shaft, Trams are long and difficult; ore from some parts of the
mine must be handled six times before it reaches the mill. In this
mine; considerable driving has beerd done in waste, and on some levels
there is little space for waste backfiil, This condition has slowed
down development work where it is necessary to crossecut through waste.

Geology =znd reserves will be discussed in a subsaquant memorandum.
Sutton No., 2 Mine,- The Sutton No.2 has been stoped batwesn the tuns

nel level and the surface; Dfifting and stoping are now in progress on
the I25 foot leVel, but’ the &hart has not been sunk bslow this level.,

This mine will be more fully discussed in a subsequent memorandum,

Geology

The area in the vieinity of the minss 18 underlain by a steeply
dipping sequence of hornfsls. Thin but persistant strata of limeston?
are interbedded with the hornfsls. The two small granodiorite stocks,
associated granodiorite and aplite dikes, and younger hornblende-ande-
site dikes intrude the hornfels sesquence., Near the granodiocrite the lime-
stone beds have been partly ajtersd to tactite and marble. Worthwhile
amounts of scheelite have been introduced into some of th: tactite.

lost of the hornfels is a soft brown aphanite. Some is pale zray
and green. Beds of dense, fine-grained quartzite occur throughout the

seouence. Most of the limestone is dark-colored and dense, The tactite

is a heaﬁ’, coarsely crystalline rock containing varying amounts of
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quartz, sarnet, epidote, and caleite, with some pyrite and scheelite,

The bads are cut by faults of at least two generations. The first
generation cuts only the sedimentary rocks. Fault zones belonging to
this gensration have been reerystallized to dense, hard, pale-colored
silicatf{ rocks. Zones of similar silicate roek are common in the horn-
fels sequence, and some of them may represent unsclved faulss. COre
beds are rarely cut off sharply et these zones; but commonly they are
attenuated or dracced out for a few feet or tens of feet, Some of these
faults are steesply dipping strike faults of small displacement; one is
2 low angle reverse fault withf a horizontal component of displacement
of at least I00feet. Others that have not been solved probebly exist.

Scheelite Deposits ’

Scheslite ore deposits are confined to limestone beds that have
been altered to tectite, Within these beds, sconomic amounts of scheslit
occur in shoots of irregular size and shape., The factors that control
localization of these shoots have not been recognized. Froximity of
Intrusive bodies doss not directly influence their locaticn. In many
places along the beds, marble, and even limestons, contaet intrusive
bodies. Some ore shoots lie adjacent to major intrusive contacts;
others are from I000 fe=t to 2000 feset distant from recognized major
contacts, )

The ore is a medium to coarsely-erystalline aggregate of quartz,
garnet; epidote, calcite; pyrite, scheelite, and locally molybdanite
and pyrrhotite. Proportions of the d@ifferent minerals vary markedly
within a bed,and even within a single ore shoot. The ratiom of garnet

to other minerals is hizher in the Humboldt bed than in the Springer.
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Humbeldt Bed

The Humboldt bed has yielded nearly half of the ore mined in
this distriet. It can be traced on the surfece from the Clsen grano-
diorite stoek southward for I750 feet. It has never been identifled
south of this point.

On levels above the 725', the length of the bed averages I700
feet, and is ore for about 75% of the entire length. Below the 725
foot level, the bed terminates at the southsrn end along a line that
slopes about 40° north. The granodiorite cut-off at the north end
dips stesply south, Consequantly, the bed is shortened from I750
feet on the 725" level to a predicted 750 feet on the I700 level,
and it mmy be eliminated within a few hundred feet of the present
bottom of the mine. The ratio\ of waste to ore alsc increases mark-
pdly on lower levels, A good shoot of ore occurs between I325 foot
level and the I450 foot level, but only low-grade ore has been found
on the I575 foot level. )

/1dth of or: that can be stoped varies between 4 and I2 feet,
averaging 6 feet. Grade of individual stopes (75xI00x6 feet) has
veried batwsen 0.25% end IO% W0z, everaging 0.75%. Transltion between
ore and almost barren bad is rapid; very little 0.25%-0.50% WCg
ore remains in the mine,

7ones of very low-grade tactite and unreplac:d limestone or
marble oceur alomg the bed at all elevations. The northern third of
the outerop is mostly unreplaced limestone end marble. Similerly
the northern part of the lower levels of the mine is marble that
contains only a few small shoots of ore.

rroblem of the Humboldt Bad.- The cut-off at the south end

progressively shortens the most consistently mineralized part of
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the Humboldt bed. Neo ore was found on the I575 foot level; and there
is no rcason to anticipate that minsralization of the bed will be
better on the I700 foot level. Mining of the Humboldt bed cannot be
continued for long unless a minsralized extensicyg of the bed can be
found beyond the cut-off at the south end, or uwnless a shoot of ore
exists on the lower levels between the north headings and the grano-
dicrite, a zone that has been poorly méneralized on higher levels.

The causs of the southern cut-off of the Humboldt bed is not
known. The structural map suggests that two factors have been respon-
sible, Between thzs surface and the 725 foot level the cut-off in-
elines steeply to the south, and the bed maintains a constant 1eng?h.
Below the 725 foot level, the cut-off inclines flatly to the north,
and the length cf the bed decreases rapidly. This cut-off might
result from: :

(I). Lack of sedimentation,

(2). Lack of sedimentation and faulting, possibly before con-
solidation, or

(3). Combination of two faults.

(1), If the bed was deposited against an irregularly curving
shoreline or in a basin with an irregular bottom, such a termination
mizht occur. The lenses of ore that are often found beyond the
termination of the bed might have besen deposi%ed in shallow pools
along a shoreline or in depressions in the bottom of a basin.

In support of this hypothesis is the fact that I have never seen
the full width of the bed abruptly truncated, Rather it elther
pinches oﬁt gradually or passes out into a diseontinuous train of

ore lenses, Mr. W. G. Emminger, Mine Superintendant, reports, how-

ever, that is some inaccessible stopes that cut-off has been abrupt
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(2). Lack of sedimentation and faulting.- RBither the upper

or lower cut-off, both of which are similar in appearance butb
differ in inelination, may be due to lack of sedimentation; the
other may be faulted off. Faulting while the beds were semi-con-
solidated is believed to be a possibility.

(3). Combination of faults.- Lenses and small streaks of ore
that ocour In silicated rock beyond the terminetion of the bed; as
as well as from 20 to 50 feet in the hanging and footwall of the
bed, are considered by soms pesople to be "dragged" ore. No pro-
ponent of this theory has elearly emplained why such ore lenses
are found at different distances in both the henging and footwall
of the bed on a single level. An alternative suggestion is that
they were deposited as discontinuous limestone pods at 2 few hori-
zons in the hornfels sequence.

If a persistent zone of lenses in the hanging wall of tha bed
1s admitted to be "dragged" ore, and if small variations in the
thickness of hornfels betwsen the Humboldt and Springer bads at
different elevations are plotted on vertical sections, a semi-
convincing argument in favor of a strike fault with vertical dis-
placemsnt is adduced. Crosscutting and diamond drilling in the upper
levels of the mine indicate that no south segment of the HNumboldt
bed is present at these elevations within a 500 foot radius of the
cut-off. On the II00 foot level and below; a more‘persistent tactide
lens lies in the hamging wall of the bed., If thisf"dragged" ore,
rather than a lens deposited at this horizon, it may indicate that
the missing segment of the bed has been dropped bslow the deepest
workings. The possible position of this hypothetical segment is

plotted on the structural map.
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Suggested Txploration.- In order to plan development work

and evaluate the probeble 1ife of the mine, it must be determined
whether a displaced segment of the Humblodt bed exists. Its absence
above the 975 foot level is almost cettain. It is difficult to test
a deeper zone in which the hed ma& lie by diamond drill. Therefore,
the operators have planned a campaign of crosseutting from the I700
foot level, A crosscut will be driven to interseet the bed north

of the cut-off (Z on map); another will be driven southward to ex-
plore for a missing segment., This program will require at least a
year,

I have discussed with Mr, Heizer the feasibility of dismond
drilling. He has decided to drill three, and possibly four, holes
vary so?n: one horizocntal into the hanging wall from the I7C0
station, one horizontal into both the hanging an? footwalls at the
south end of the IIO00 level; and possibly an inelined hole into
the footwall from the same point. This program will explore for
the Humboldt bed in unknown ground, and alsc test the GCeorge bhed
800 fest below its lowest exposure. No further drilling seems war
ranted at this time.

No capital expenditure to improve the Mumboldt shaft end in-
crease its heoisting capacity would be warranted uhless another

segment of the Humboldt bed is found.

Springer Bed
The Springer bed cah be traced from a fault in Springer Guleh
northward for I4C0 feet, lthether it lenses out or is faulted off at
the north end is not known. The Yellow Scheelite bed in the Stank
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mine may be a faulted segment of the Spring:r bed south of Springer
CGulch,

The bed has been mined betwe?n the surface and the 975 level
for an average length of 750 feet, and an average width of three
fest., Average grade ;s about 0.75% w05. The northern half of the
ore shoot on the 600, 725, 850, and 975 foot lewels has bzen low
grai=z, The block between the 850 and the975 foot levels; estimated
to average less than 0.3% W03, was not mined.

Small wedges of ore, a few hundred tons each, remain above the
975 foot level, but they will be expensive to mine., A larger block
may be found in a faulted segment between the surface and the tunnel
level, A crosscut is ﬁnw being driven to the bed on the II00 foot
level. If the northern part of this shoot is not mineable, only
between 5,000 snd 7,500 tons of ore will be developed. If the full
length is ore, 10;000 tons will be developed.

There is little likelihood that any worthwhils ore shoots
occur in the Sprineger bed north of present workings. In most north
hemdings; and in drill holes farther north, the bed is too narrow
to mine. This area is also distmrbasd by faults.

It mayp be difficult to maintain production from the Springer
bed during the year unless development work is started on a lower
level, Such a program, in view of the labor shortage, is not
feasible until the length and grade of the shoot on the ITI00 foot
level are determined. There is no way to satisfactorily zather this
information by drilling.

No reacommendations can be made at this time, After the surface

geology has been studied, it may seem worthwhile to attempt to
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find the Springer bed south of Springer Gulch.

George Bed

The CGeorge bed lies sbout 250 feet west of the Springer,
eropping out intermittently for elmost & mile., It varies between 3
and 20 fest in whkdth. On Humboldt Hill, a 500 foot interval of the
bed contains or?. Prospect crosscuts have been driven to the bed on
the tunnel, 400y 500, 600, and 725 foot levels. Un these levals the
bed contained considerable unreplacsd marble and limestons, but
a few small stopes of good ors were mined,

A sub-lavel has been startad along the bed at an elevation of
50 fest above th= collar of the shaft. 1f the bed contains a stoping
width of ore for half the length of the mineraliz:d outerop, this
sub-level will devslop 15,000 tons. Sueh a bloek of near-surface ore
could sustain production from the Humboldt mine while development work
was b2ing pushed on the lower lavels.

I have no recommefdations to make concerning the Georgs bad.

If the block now beling developed contains a substantial tonnage of
ore, the operators will sxplore the bed on the 300 foot levzl. Past
experience suggestes that the bed can be picked up by crosscutting
without preliminary drilling. As the bed exibits large variations
in grade of ore within short distances, its worth can only be deter-

mined by drifting slomng it.
Reserves

Mr, Heizer will make no statement concerning the reserves of

ore, The estimates set forth in the following section are based upon

our observaticns, and indicate order of magnitude only.
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A nots concerning low=grads ore is appropiiate to allay sus-
pPicions concerning unstoped areas in ths mine. No large tonnage of
low-grade ore remains in developed parts of the mbne. In stopes;
cnly enough of the henging wall portion of the bed was left standing
to prevent collepse of the overlying hornfels, and consecuent dilu-
tion of broken ore. The change from ore to almost barren bed i=m
characteristically abrupt, and mining has generally been carried to
the 1imit. 4 few stopes that averaged only 0.25% W0 have been mined,
I have seen only two unstoped IOngrade* zones that contain a sub-
stantial tonnage. One of these Blocks is between the 1450 and the

I575 levels end may be stoped soon,

*0.25%-0.4% wog
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liemorandum on the-Humboldt-Springer ( ace wloo m-‘-)
Tungsten Mine

Abstract

The tungsten deposits in the Eugene Mountains, 8 miles west of Mill
City, Nevada, are in limestone beds that have been partly altered to
tactite. These narrow but persistent limestone beds are part of a
dominantly argillacecus sedimentary sequence that has been metamorphosed
to hornfels. The sediments have been intruded by two small stocks of
granodiorite, and by dikes of granodiorite, aplite, end andesite., GSome
of the limestone beds have been partly altered to tactite, and minable
quantities of scheelite were introduced into some of the teactite.

During the present investigation, the geclogy of the Humboldt-Springer
mine workings was mapped. Three steeply-dipping, partly altered limestone
beds, the Humboldt, the Springer and the George, are sxplored in the mine.
The Humboldt is explored for a maximum length of 1750 feet and to a depth
of 1400 feet. Width of ore averages 6 feet. The bed is cut off by a stock
of granodiorite to the north, and terminates to the gouth in a silicated zone
that may represent a major fault. These two cut- &ﬁlope toward each
other, shortening the Humboldt bed from fogt he upper levwels of
the mine to 700 feet in the 1575 leve I) Q\pecmmni:age:a of marble and
low-grade tactite is greater in thaéﬁ eval s,

(I) Levels are dasigmte& ord t f@tage;‘long the incline
of the Humboldt Shi [

-

The Springerbed p"aralgg %
feet, snd for a maximudle Width of ore averages 3 feet.
The southern limig iof 3 is at a feult. The bed has
never been recognized s LAt , {/ the northern part of the
workings the bed is Gt

plored to a depth of 1000

The George tg) parallel\)o the other two, is explored for = short
distance, on five levels. Mineralization of this bed is sporadic, and
only a few small stopes of ore have been mined,

Production from the Humboldt-Springer mine has been 700,000 tons of
0.75% WG, ore. Of this smount, the Humboldt bed has contributed more
than 75%, the Springer 20%, and the George less than 5%. Total reserves
of 0.75% ore are probably less than 50,000 tons. although no large tonnage
of low-grade ore remains in developed portions of the mine, reserves of
possible low grade ore, containing from 0.,25% to 0.5% of %3, may amount to
approximately 30,000 tons,

In recent months, mining of ore has closely followed development work,
#ithin a few months, all of the ore now developed will be broken. Unless
enough men to push necessary development drives become available, ths rate
of production from the Humboldt-Springer mine will probably declined by the
end of 1943, Une hundred feet of drifting along the bed no longer develops
75 feet of ore, as it did in the carly days of the mine.
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Loeation

The Humboldt-Springer is one of three tungsten mines in the Eugene
Mountains that are operated by the Nevada Massachusetts Company, Inc.
These mines, together with a few small and inactive mines and prospects,
are situated in the low foothills along the east flank of the range, 8
miles west of Mill City, Pershing County, HNevada. A surfaced road connects
the mine area, including the mills snd the cemp, with U, 3. Highway No. 40
at Mill City. Mill City is elso a station on the Southern Pacifie Railrosd,

History *

The development of the Mill City tungsten district falls into two
periods, 1917-1918, and 1924-present. Tungsten was discovered here in
1917, During the period 1917-1918, four mines produced tungsten ore:
the Humboldt Corporation operated the Humboldt mine;* the Pacific Tungsten
Company operated the Stemk and Springer mines; @nd the Mill City Tungsten
Mining Company operated the Sutton No., I min & than half of the ore
mined during this period was shipped tg th ;’?ﬁn custemymill, In 1918,
the Humboldt Corporation and the Pac ¢ sten Company each eompleted a
mill near ita mine, Both mille op ta(%ly a few months,alosing in
November when the price of tungs gxe to $1,50 a unit, following the

armistice,
N &L
e

In 1924, C. W. Poole @Q %&acée Qgsten Company property.
»

He operated until March, 1 t @Ne liassachusetts Compeny
: 4
§7

bought the Pacific Tungsien ill City Tungsten lining
Company., In 1928, Nigda Qaa h t the Humboldt Corporgtion
and enlarged the Pac Codhi tz&c i T 260 tons, Most of the
equipment in the idle +dt 8 sferred to the enlarged mill.
Except for a general sguisdown abi ths in 1933, one or nore of the
mines has been opara@ continuot@ly since the Nevada Massachusetts Company
acquired control./ )’

\J

* Higtorical information kindly furnished by Mr., C. F, Heizer,
General Mensger, Nevada Massachusetts Company, Inc.

* * The Friedman % Loring mines of Hess & Larsen, U.S.G.S5.Bull,
- 725-D: pp. 295-300, pl. XIV, 1821.




Current operat ions

(2)
General,- At present, 240 tons of ore are milled daily . Half

(2) The tailings treatment plant, completed in 1941, is a separate
cperat ion, In it, 860 tons of eurrent and accumulated tailings are treated
daily.

of the ore is obtained from the Stank mine, one quarter from the Humboldt-
Springer, and one gquarter from the SButton #2. Current ore from the Stank
averages 1,0% W0,, from the Humboldf-Springer 0,8%, end from the Sutton
0.4$, giving a pPended mill feed of 0,75%.

Three problems, other than geologic, confront the operator; shortage
of labor, lack of development work, and limited hoisting capacity. 4ll
three are related, and the net effect is likely to become more serious
during the year, Most of the available men and hoisting facilities are
necessary to supply 240 tons of ore to the mill ea Consequently,
development headings are only a short dist e ahe%q stopes. In view
of these facts, 1 predict that, unless th development work can be
done this year, production will deolins &

Humboldt-Springer mine,- pringer mines were connected
underground soon after acquisit @h& chusetts Company.,
Since that time, they have bea@ two-compartment Humboldt
shaft. This shaft acem@tes d could be improved %o

accommndate a two-ton ski@- g

Fifteen levels have

40?‘ 1dt bed, and the shaft is

being sunk té& the l&th foot Springer bed, 200 feet west
of the Humboldt, hes ined to 9‘?5 bt level, and a crosscut is
now being driven to @an the 11 evel, The George bed, 250 feet west
of the Springer, ha en prospe ed on five levels, Cnly a few small

stopes of ore have been mined from it. A sublevel 50 feet higher than the
collar of the shaft is now being driven along the bed,

Stank Mine,- My knowledge of the Stank mine is based on = brief
examination and oral communication from the operator. The Stank is hampered
by lack of adaquate hoisting facilities, Levels below the 700 ars served
by a sub-sfjaft. Trams are long and difficult; ore from some parts of the
mine mustibe handled six times before it regches the mill, In this mine,
considerable driving has been done in waste, and on some levels there is
little space for waste backfill, This condition has slowed down development
work where it is necessary to crosscut through waste. Geclogy and reserves
will be discussed in a subsequent memorandum,

Sutton No, & Mine,- The Sutton No, 2 has been stoped between the tunnel
level and the surface. Drifting and stoping are now in progress on the 125
foot level, but the shaft has not been sunk below this level. This mine
will be more fully discussed in a subsequent memorandum,
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Beology

The area in the vicinity of the mines is underlain by a steeply
dipping sequence of hornfels. Thin but persistent strata of limestone are
interbedded with the hornfels. The two small granodiorite stocks, associated
granodiorite and aplite dikes, and younger hornblende-endesite dikes
intrude the hornfels sequence . Near the granodiorite the limestone beds
have been partly altered to tectite and merble. Minable quantities of
scheel ite heve been Introduced intc some of the tactite.

Most of the hornfels is a soft brown aphanite, Some is pale gray and
green, Beds of dense, fins-grained quartzite cesur throughout the sequence.
Most of the limestone is dark-colored end dense. The tactite is a heavy,
conrsely erystalline rock containing varying amounts of qQuarte, garnet,
epidote, and caleite, with some pyrite and ? Lbbe.

o

The beds are cut by faults of GL a\ genarations. The first
generation cutes only the sedime l&z. Fault zones belonging to this
generation hsve been recryst & d¢énes, hard, light-colored silicate
rocks. Zones of similar siligcateg gam compon in the hornfels sequence,
and some of them mey reprs@iit €gec Vedault€M Ore beds are rarely cut off
gharply at these zones, cﬁ% oy : uated or dragzged out for a
fow feet or tens of fgpt. @f ML ts dre steeply dipping strike
faults of small di lacﬁm ; ong'yt angle reverse fault with a horizontal
componant of displaCageny of as feet, Cthers that have not been
solved probably exié Qael 0&%3 . B

Q" oFmklie spomis

Ay

-~

Schealitu‘e deposi 1951'3 confinsd tc limestone beds that have been
altered to tectite. Within these beds, minable Quantities of scheelite
eccur in shoots of irregudsr size and shape. The factore that control
localization of these shoots, have not been recognized. FProximity of
fptrusive bodies does rot directly influence thair locaticn. In many
places along the beds, merble, and even limestons are in contaet with
intrusive bodies. Some ore shoots lle adjacent to major intrusive
contacts; others sre from 1000 feet to 2000 feet distant fram recognized
major contacts. el

The ore is a medium to coarsely-erystalline agere; ate of Guartz,
garnet, epidote, caleite, pyrite, scheelite, and Iﬁ-oad‘_llg\ molybdenite and
pyrrhotite. Proportions of the different minerals yery merkedly within a
bed, end even within a single ore shoot. The ratioc of garmet to other
minerals is higher in thellumboldt bved than in the Spripger.

Humbeldt Bed { 1k
The Humboldt bed has yielded nearly half of th&ar\ﬁnad in this
district. It can be traced on the surface from the Ulsen granodiorite stock
southward for 1750 feet. 1t hes never been identified ‘u,?on'\e\h of this point.
i
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On levels above the 725', the bed averages 1700 feet in length and is in ore
for about 75% of the entire lemgth., Below the 725 foot level, the bed
terminates at the southern end along a line that slopes about 40° north,

The granodiorite cut-off at the north end dips steeply south. Consequently
the bed is shortened from 175C feet on the 725' level to a predicted 750 feet
on the 1700 level, and it may be eliminated within a few hundred feet of the
present bottom of the mine, The ratio of waste to ore also increases markedly
on lower levels, A good shoot of ore occurs between the 1525 foot level and

the 1450 foot level, but only low-grade ore has been found on the 1575 foot
level,

Width of ore that can be stoped varies between 4 and 12 feet, averaging
6 feet., Grade of individual stopes (75x100x6 feet) has varied between
0.25% and 10% W0,, averaging 0,75%. Transition between ore and almost
barren bed is rapid; very little 0,25/-0.50% WOz ore remains in the mine,

4ones of very low-grade tactite and unreplaced limestone or marble
occur along the bed at all elevations, The no 1;}@'1;11 ird of the outecrop
is mostly unreplaced limestone and marblgs, § ly the northern part

of the lower levels of the mine is in mq lgs tigt ‘contains only a few small
shoots of ore, ’\

Problem of the Humboldt Be e u -—crf afe the south end progressively
shortens the most consistentl ners e Humboldt bed, No ore
el

was found on the 1575 foot 1 reason to anticipate that

mineralization of the bed @11l 1700 foot level. MKining of
the Humboldt bed ca:nnot\ye tidued & unless a mineralized extension
of the bed can be found th ho south end, or unless a shoot
of ore exists on the lov%e Yba north headings and the grano-
diorite, a zone that en po r]. 1zed on higher levels,

The cause of \th aouther t-—off‘ of the Humboldt bed is not known,
The structural mep gests thal two factors have been responsible, BEstween
the surface snd the 725 foot level the cut-off inclines steeply te the south,
and the bed maintains a constent length. DBelow the 725 foot level, the cut-off
inclines flatly to the north, and the length of the bed decreases rapidly,
This eut—off might result from:

(1) Lack of sedimentation
(2) Lack of sedimentation; faulting, possibly before consclidation, or
(3) Combination of two faults,

(1) If the bed was deposited ageirst an irregularly curving shoreline
or in a basin with an irregular bottom, such a termination might occur., The
lenges of ore that are often found beyond the termination of the bed might
have been deposited im shellow pools slong a shorsline or in depressions in
the bottom of a basin,
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In support of this hypothesis is the fact that I have never seen the
full width of the bed abruptly truncated. Rather, it either pinches out
gradually or passes out into a discontinuous train of ore lenses,

Mr, W. G. Emminger, Mine Superintendent, reports, however, that in some
inaccessible stopes the cut-off has besn abrupt.

(2) Lack of sedimentation; faulting.- Either the upper or lower
cut-off, both of which are similar in appearance but differ in ineclimstion,
may be due to lack of sedimentation; the other may be faulted off, Faulting
while the beds were semi-consolidated is believed to be e possibility.

(3) Combination of faults,- Lenses and small streaks of ore that occur
in silicated rock beyond the termination of the bed, as well as from 20 to
50 feet in the hanging wall and footwall of the bed, are considered by some to
be "dragged" ore. No proponent of this theory has clearly explained why such
ore lenses are found at different distances in both the hanging wall and
feootwall of the beé on a single level. 4in alternative suggestion i1s that they
were deposited as discontinuous limestone pods at & few horizons in the
hornfels sequence,

If a persistent zone of lenses 1n<§is haﬂé wall of the bed is admitted
to be "dragged" ore and if small var op§ inYthe thickness of hornfels between
the Humboldt and Springer beds st exgnt elevations are plotted on vertical
sections, a fairly convineing arg ontigshr & strike fault with vertical
displacemsnt is adduced. Cro t d drilling in the upper levels
of the mine indicete that no 4] en Humboldt bed is present at
these elevations within a 509 rﬁaai of, cut-off, On the 1100 foot
level and below, a more p@rsi a s lies in the hanging wall of

the bed. If this is “r an a lense deposited at this

horizon, it mey indicate th 8 nt of the bed has besn dropped

below the deepest worki Tb( ao ition of this hypothetical segment is
1 'map.

plotted on the struoq

ested Exgfloration.- *order to plan development work and evaluate
the probable life the mine, it must be determined whether a displaced
segment of the Humboldt bed exists. Its absence above the 975 feot level
is almoat certain. Testing by diamond drilling for a deeper zome in which
the bed may lie is difficult, Therefore, the operators have plabned a
campalgn of crosscutting from the 1700 foot level, A crosseut will be driven
to intersect the bed north of the cut-off (Z on map); another will be driven
scuthward to explore for a missing segment, This program will require at
least a year.

I have diseussed with Mr, Heizer the feasibility of diemond drilling.
He has decided to drill three, and possibly four, holes very soon: one
horizontal into the hanging wall from the 1700 station, one horizontal into
both the hangingwall and footwalls at the south end of the 1100 level, snd
possibly an ineclined hole into the footwall from the same point. This program
will explore for the Humboldt bed in unknown ground, and also test the George
bed 800 feet below its lowest exposure, No further drilling seems warranted
at this time,
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No capital expenditure to improve the Humboldt shaft and increase its
boisting capacity would be justified unless another segment of the Humboldt
bed is found.

Springer Bed

The Springer bed can be traced from a fault in Springer Guleh
northward for 1400 feet, Whether it lenses out or is faulted off at
the north and is not known. The Yellow Scheelite bed in the Stank mine
may be a faulted segment of the Springer bed south of Springer Gulch.

The bed has been mined between the surface and the 975 level for an
average length of 750 feet, and an average width of three feet. averag
grade is albut 0,75% WO The northern half of the ore shoot on the 600,
725, 850, and 975 foot fevals has been low grade. The block between the

850 and the 975 fcot levels, estimated to average less than 0.3% NOS, was
not mined,

Small wedges of ore containln&a kdrech tons each, remain above
the 975 foot level, but they wil ive to mine., 4 largar block
may be found in a raulted segm be&n the surface and the tunnel level,
4 crosscut is now being driveé bed on the 1100 foot level, If the
northern pert of this shoot én Q)ﬂ e, y between 5,000 and 7,500

tons of ore will be deval ngth is ore, 10,000 tona will
be developed,

occcur in the Springgy b workings, In most north head-
ings, and in drtll ho 8 e bed is too me&rrow to mine,
This area is also di

There is little ﬁ' $ aconomically minable ore shoots
ort

It may be di@ult to gtain production from the Springer bed
during the yearn unless deve ent work is started on a lowser level, Such
a program, in v of the labor shortage, is not feasible until the length
snd grade of the shoot on the 1100 foot level are determined, There is no
way to satisfactorily gather this information by drilling.

No recommendastions can be made at this time. After the surface
geology has been studied, it may seem advisable tc attempt to find the
Springer bed south of Springer Gulceh.

George Bed

The George bed lies about 250 fest west of the Springer, cropping
out intermittently for almost a mile., It varies between 3 and 20 feet
in width. On BumboBdt Hill, a 500 foot interval of the bed contains ore.
Prospect erossecuts have been driven to the bed on the tunnel, 400, 500, 600,
and 725 feot levels, (n these levels the bed contained considerable
unreplaced marble and limestone, but a few small stopes of good ore were mined,

A sub=level has been started along the bed at an elevation of 50 feet
above the collar of the shaft, if the bed contains a stoping width of ore
for half the leongth of the mineralized outerop, this sub-level will develop
15,000 tons. Such a block of near-surface ore could sustain production
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from the Humboldt mine while development work was being pushed on the lowsr
levels,

I have no recormendations to make concerning the George bed. If the
block now being developed contains a substential tonnage of ore, the operators
will explore the bed on the 300 foot level. Past experience suggests that
the bed can be picked up by erosscutting without preliminary drilling.

As the bed exhibits large variations in grade of ore within short distances,
its worth can only be determined by drifting along it.

Reserves
Mr, Heizer will make no statement concerning the reserves of ore,

A note concerning low-grade ore is appropriate to allay suspicions
concerning unstoped areas in the mine., No large tonnsge of low-grade ore
remains in developed parts of the mine. In stopes, ohly enough of the
hanging wall portion of the bed was left standing to prevent collapse of
the overlying hornfels, and consequent dilution of broken ore. The change
from ore tov almost barren bed is characteristically abxupt, and mining has
generally been carried to the limit, 4 few opes l\alf’emged only
0.25% Wz have bsen mined. 1 have seen o \gl d low-grade* zones
thet contain a substantial tonnags. h‘:; ocks is between the
1450 snd the 1575 lavels and may be a

0@

*0,25%-0.4% WO, $§ (0@ q@@



EXPLANATION

STRUCTURALrMAp

! ot
SPRING
'UR 5 ON

USG

PART OF.THN
SH.V:;

tr i MR KLEPPER
C W. CHESTERMAN

-R-HUMBOLDT MINE
'THE HUMBOLDT BED

EOLOGICAL SURVEY
- FEBRUARY 10,1943

Fect /
C an(o«r.r or f‘on‘wa// er Huomboldt / ‘f :
beo af elevaliorms of /evels er os ¥ ¥ 7
’Iﬂf'd i e Bl /:' L.y
5 _ 2 e ~ A 7. &
Ore . £ ¥ . : * L ? f =
-4 . e > 2 e L Mg 5 % : ¢ * ,
: . : : é - i % B i s L - Al 7 " r /
Stoped abive & below Jeyel: R R 20 X 2 i BT
= v N ra -.‘__‘ P e a l 0 % > . ¥ s :
ShﬂJbet'ﬁgg'/- AR gy A $SON kg | R o / -
thnd below feves: s . T . o W =3
: i o &
: . Above ~—A—‘-A"‘ : n-’*- ¥ -,e'»’ £ y O”é
70 be stoped: = TSR T wT o X 2 - o
" setnw — e | - : ‘ L aa
- ! 1 2 " 4 Y s 3 - o " - i
Ore lenses, moy be - ;"n o & 7 : S R SR # 3 I ko : & e"“‘ >
segmrents of//umbo d bed & 765" ] S L A B N R R s ; Z;
% . : : ey B R
Low grede 7actite - PRI DTN :
O. ZX —4 43 weo, '
Low grade Jactite, parét, A
mcd/c.ﬂf}f‘ﬂlfw s ok
Mo: ﬁém’uz;l PSR
Eod wn:plm chergcler | .
vncérform: ‘
Cropprrrg of: bed. s g
Igneovs Rock'
ntrisive: rok, 000006000
Including gramodiorite, 3 i
aplite. ond hornblende ondeste. : P A
: o Je * % o 060 0 © ¢ o ° :
5 EL zz? ' : ° ®
FﬂU/f’ N ® P o Y w [ J
e o0 8 ® o & O o
~ a7 : :
. ‘ 3 y .’
Bed (erm/no{u at siticated ”' B LA : - Ly ¢ o o e ©® .
/oa/f/ﬂﬂe' 3 ) 3o @ e ® o o ® g ’
: : , et &L 7520
Bed terrnriates. couse s : b o ".0 it B
orrcertarsr: : ‘ i o2 nis Je e ¢ ° _ &L 28
*® pe; " Y >
}0 ® O”:’,
Others
[nocr::/ble = s formoltion
by orel commivricalion or _.;_._3___;_.__;..
frorn Nevoda /‘h::acby.:aib :
C‘om,oﬂy raps.
F’o:.nb/c Positiors of seg- 3
mienl of FHuermrboldt bed D e
according to strrke rov/t— : ey — o
vert/ca/ d:.pp/ﬂcmen(ﬁypa- LeeRRERe, e saope )
¢hesis. : o T S Al e
i avd S N BT o
| Bl g% ool ) ’ "
' v Sbbuisin GO0 rr s 17 ,--..-..—--T--o..
s e r : v S""' .-. "’-.o.. b -—o.‘"“ﬁ.
0000290 - et | g e
i\_~\_v+ oz,
v H/—-—-'”—"” -
,".14--45-.-' eacty U o
\ P o o
o i < . Fyadis
Shga50 :
; ® ) }""“" oo ~_~
" PR 3 R R et
Qo -, S = 3‘.’"“'—1-., 2 g . "
2z W g,
u, ‘,-'/v\}
: Collar Humboldt Shaft. .- Je
N B = Gvierap, | ,
Y g3 ? : : - g
g e : . %
( -‘ OAFCHNS




	30700075.pdf
	30700075.tif

