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DETAILED REPORT ON THE TRIUNMPH MINE

BLAINE CQUNTY, IDAHO

By
C W, Morriam and C.N. Bozion

~ Abstract

The Triumph Mine, an lmportant lead-zinc-silver producer,
is reeeted in the Warm Springs Creek mining distriet, Blaine
County, Ideho, The mine lies six and one~half miles by road
northeast of Glmlet siding on the Unlon Pacific branch line
o Ketchum. Operations by the Triumph Mining Company include

the North Star Mine, one~half mile southeast of the Triumph
shaft, From 1936 through 1941 the Triumph and North Star
have produced over 800,000 tons of ore, Ab present a part
of the ore 1s treated at a local mill, the remainder”ﬁhipp@d
crude & - i "

Important geologliec femtures are a southwesterly dipping
homocline of Lower Csrboniferous arglllites with limestone
members and & thrust plate of Pennsylvanian conglomerates,
guartzites and limestones cutting scrosg the arglllite series.
Ores are localized along twe major fissures In the arglllites;
the flssures strike in a northweaterly direction and dip
Yoward the southwest truncating bedding at some polints.

The ores are mesothermal silver-lesd deposits the origin
of which is tracesble to granitie stocks emplaced during an
orocgenic episode which embraced also the major folding and
thrusting of the region(post~Pennsylvanian). No apprecishble
oxldized zone 1s present and no evidence of lmportant enrichment
by descendling supergene water 1ls recognized.

Three principal ore types are found: (1) Fissurs ore;
(2) Bedded sillceous ore; (&) "Complex" bedded ore(high in
lead and zine), Fissure ores conslst of galena, sphalerite
argenopyrite and sulphantimonides in a gangue of siderite and
quartz, Dedded sliliceous ores consist mainly of galena and
sphalerite within a gangue Including siderite, quartz,unmineralized
argillite and limestone. "Complex" bedded ores consist of
galena and sphalerite in a pyrite gangue, The ores as mined
along the fissures are only in part fissure fllling, a large
percentage heing replacem@nt of limy beds bordering the flssures,
The important main "complex" ore body which has in the past
been the heart of Triumph production represents replacerent
where a limestone member la cut by the Triumph flssure,
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The estimated reserves are 313,740 tons of whieh 55,440
tons are measureﬁbla, 131,800 indieated and 126,500 5nferred,
Qf the meauurable ore less then one~thlrd 1is the high
leadwzine "complex" which in the past constituted an impcrtant
part of th@ Triumph production, On depletion of the

Ycomplex®, production Ls expected to be majnlymfissure ore
with lower lead and zlnc tenor and 1in large psart of milling
grade, Flasure ore of good grade continues to the northwest
on the lower levels of the Triumph Mine ‘Jew ore heas recently
been dlscovered on the lower level of the North Star. There
appears to be no indicatlion of loss of the fis&ure ore below
the lower or 850 level of the Triumph., The large "complex"
body of the Triumph does not appear to carry below the 750
level, It 18 apparently not cut out by postmineral faunlting
as the fiassure ore continues downward in this section of the
mine, In general postmineral faulting has not been a serious
obstacle to date,

Development on the upper undeveloped projection of the
Triumph flssure may be expected to yield ore,

Low capacity of the Triumph shaft 1lg8 a bottleneck which
1s expected to be broken on completion(September,1943) of
8 6,500=foot haulage tunnel from a point near the recondltloned
- North Star mill to the Triumph 700 level,

On completion of the new low-level haulage tunnel about
September, 1943 tonnage may be expected to increase appreciably
with favorable labor and economie conditions. Unless tonnage
of fissure ore is considersbly lncreased the zine and Jead
production would be expected to fall off with depletlion of
the "complex" ore, With probable production at the present
time (October, 1942) of about 7,500 tons of ore per month
of £6 days, it appears reasonsble that an increase of 30%
is possible to give a monthly output above 9,500 tons(mainly
fissure ore) after completion of the new haulage facllities,

It is belleved that at least enough ore is in sight for
from twelve to fourteen months operations, taking aceount of
expected inerease in produetion rate,



DETAILED REPORT ON THE TRIUNMPH MINE

BLAINE COUNTY, IDAHO

Introduction

The Triumph Mine is ¥esebted in the Warm Syrings Creek
mining district, Blalne County, Idaho, gix and one-half
miles by road northeast of Gimlet slding on the Union Pa-
cifie branch line to Ketchum. .Though Ketchum is nearer. the
mine, the larger town of Halley, twelve and one-half miles
south by road,is now the business center of this distric%}
%gst of the mine workers are transported daily from Halley
to the mine by company bus. The mine 1s operated by ths Tri-
umph Mining Compeny in whlch the interests of seversl indep-
endent organizations asre combined. Operations include fhe
Norhh S8tar Mine one-helf mile southeast of the Triumph

ﬁ%yurc 4)
shaf
Trlumph ore was formerly conveyed from the mine by a
four-mile tram to a point on the Unlon Pacific railroad
south of Ketchquuéﬁ present the tram is not opersted, die-
sel trucks beiné ﬁ;éd between the mine and the new North Star
mill, end from the mine and mill to Gimlet siding. In the
past much of the ore was shipped cride to thggélﬁﬁined Met-
als Reduction Company, Bauer, Ubtgh., With a new mill now in
operation on the site of the old North Star installation, a
large part of the ore is oéncentrated hefore shipping. ‘

The Triumph was worked in the nineties and earllier,

though 1% did not become an importsnt producer until after



reopeming in 1l927. Production records for the first de-
cade are not evallable at the mine office, having been
destroyed by fire. North Star production figures show ab-
out 2,661 tons for the period 1883 to 1903 and about 20,686
tons from 1905 to 1918 (U.8.G.8. Bull. 814, p. 179). The
following statement provided bﬁ the Triumph Mining Company
gives tonnage for the slx year perlod 1036-1941:

Tonnage produced from the Triumph and North Star
Period April - 1936 to December -~ 1941

YEAR TOTAL TONS ORF NET SMELTER VALUE
- RETURN PER TON
1936 & 1937 107,656,182 $848,871.69 $7.89
1938 105,916 .39 809;280.15 | 7 .64
1939 106,185,62 TS, 776 30 731
1940 89,701.01 882,048.19 9.84
TOTAL 409,459.14 $3,316,976.31 $8.10

1941 95,878.,00

Perfection of new methods for the treatment of refrach-
ory ("complex") ores in the Triumph and North Star mines 1s

an important factor in succesg of the present enterprice.
(y: wred 5 and s0

Underground workings of the two mines are connechted by
raises wlth the Plummer tunnel, and together comprise about
10 linear miles,Vexclusive of stopes The deepest drifts

are 850 feet below the Triumph shaft collar. %he main Tri-
umph shaft reaches the VOU—foot 1evel ﬁéﬁﬁ a new. inaide Y
"fiﬁ./ [ e, ;,’!,VA_ 7‘{:. & ot 7"4 74@- Ag% gt 20 B
shaft to the §50-foot level.)(Aﬂ the Triumph shaft 1s inad- f**wf

o
equate to handle&ore and waste, a low-level haulage tunnsl
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is now being driven some 6@6@ feet from a point nsar the

fﬁc"m-{e’ft -
North Ster mill to connect, about ﬁm&g@y 1943, vith the

(Ggure 1) g e

fcm¢¢,ﬁﬁécdvoo -foot level of the T umph.]\North Star ore ls removed

AFor Yo ve sea oo

P¥2, gf[#,zf«.‘!throagh the Plummer turmel Lol wlf £o s .‘f;sﬁf{f A %ff{mw ’“@*/ f‘f

/?JA’,M. ol

o A ER ué’u SRl fwu fffré'* AT )
The Iﬂd@p@nﬁence Mine, somevhat over eight- ~tenths of

a mile north of the Triumph shaft, was shut down in 1923
and most of the workings are now inaccesgible. It is gen-
erally believed that the known ore bodies were largely ex-
havsted. The Independence, Triumph and North Star mines,
on separate lodes, are connected through the FPlummer tun-
nel.

Description of the geology and ore deposits of the Ind-
ependence, North Star and Triumph mines, with early produc-
tion figures is given in U.3.G.8. Bull. 814, 1930, pp. 174-
183, e h;

During thlﬁ invest:gation the surface geo]ogy arcund
the Triumph mine was mapped ora topogr&phlc sneet (scaley
1" to 100'; contour intervel 20')} provided by the Triumph

_ Vgure 2) o plane phaTes were also wred.
Mining Gompana. Sectlons were measuved, along crosacubts;
drifts and stopes in the Trliumph and North Star were exam-
ined. Detalled geology of the underground workings,
mepped by M. W. Rankin, geologist and engineer for the
company, was checked and uysed as g guide in underground

vre /
studiesgs. The Challenger ad{t, now being drlven esstward
-

from Triumph gulch toward the North Star lode by an indepen-

dent operator, wass also examined.
To offlcials of the Triumph Mining Company grateful

acknowledgement is made for much helpful Information.
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Thanks'are in particular due Mr. Arthur Jensen, superin-
tendent of the Triumph Mine and Mr. M. W Rankin, geologist
and engineer. Mr. Rankin's intimate knowledge of the Tri-
umph and othér lead-zine mines in the Tarm Springs Cresk

district has been of great value.
Geology

Introduction.- The rocks immediately surrounding the

Triumph and North Star_mines are mainly Carboniferous sed-
iments penetrated by sills and dikes of probable Mesozoice
ages Westward the Paleozolcs are overlein by Tertiary la-
vas conslisting of latite and andesite; isolated pafohes to
the north indicate a former more extended distribubion of
. these eruptives.

(Frgure 2.)

Two described formatiofis are represented in the Csrbon-
iferous of this localitys (1) the Milligen below, probably
Mississippiang (2) the Tood River above, of Pennsylvenian
age. In the viecinity of the mine the two formations are
not known to lie in normal deposlitional relation, the Wood
River-liliigen contact being a low-angle thrust fault with
the Wood River in general dipping at a lower angle to west
or southwest than the underlying Milligeﬁéwgﬁmuxﬁﬁ%%%m}%g%

Tt Jgt flachisn ditowd,
Milligen formation.- &nm$he#maiﬁﬂdark-gray, argillace-

ous deposits containing finely divided carbopaceous debris,

Certain zones are highiy calcareous; The term argillite ap-
pears appropriate, Tor the sedlment has suffered mild(regibn-
al)alteratioﬁ. Interbeds of argilleceous limestone are com-

‘mon,fﬁkii@ the formation includes two fairly pure, fine-
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grained, blulsh gray'limestone mewhears 45 and €5 fest in
thickness. Throughout the formation alteration has resul-
ted in the development of secondary lime silicates. Some of
the argillites show an incipient velvety phyllitic sheen,
wﬁg%e certain of the llmy facies contain secondary tremo=
lite or diOpaide mlth presumably little free Pa005 remq;n-

et gt e AL et

ing.wjg;ac ure Lleavage 1s cammon 1n the ]ess competent 1nMﬂ

et wr forctlots o, .

/
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veins the limestones or limy argillites have been elmost
completely altered to an amphibolitic rock of whitish col-
or consisting of fine needles, blades and rosettes with the
appearance of vhite or colorless tremolite (possibly diop-
side). Aureoles of silicification occur in the vicinity of
guartz bodles; here the resultant granular sllicate rock of-
ten has the appearance of quartzite. True quertzitic and
compact silty-calcareous sediments are apparently common as
interbeds in the lower parf of the aﬁposed gection. Graph-

itic filmfs are developed in the argillites slong surfaces
P te st -

of dlfferentlal movement . * A\

"All commerclel minerslizaetion at the Triumph and North
Star mines occurs in the Milligen formation. In the Triumph
fissure the ore is smssoclated with gougy material and
crushed argillite. However, the greater part of the ore
high in lesed anﬁ zine has evidently been formed as a re-
placement of Milligen limy argillites and limestones ad-
jacent to filssures through which the minerelizing solutions
vere introduced. Thus much of the ore is bedded, either

replacement of thin limy parbings separated by argillite



beds, or as in the case of the 1argerre bodles with
high zine content ("complex" ore)ithick beds of suscepbi-
ble bimestone have locally been mineralized %o a large ex-
tent. Generally spesking, the lower dense, quartzitic, or-
iginally siliceous portion of the formetion shows no come
merciél mineralization, though pyrite is widely disseming-
ted therein.

The Milligen shows a thicknéss of roughly 2000 fseet
at this locality though neither the base nor the top of the

formation is exposed here. On the basls of surface mepping

the formation has been subdlivided into five members (see-map,'

Fropere 2 -
££%. ) in desécending order as followss

Milligen formation

Upper argillite 1000 feet

Upper tremolite limestone 45 "

Middle argillite 1e0 !

Lower tremolite limestone 95 T

Quartzitic member 730 " {plus)
2020 feet

4ialteration and silicification of the various members ﬁas
produced numerous local phages. Within the members no re-
liable key beds have been recognized whilch cen be emplbyed
in detailed correlation of surface structure with thad un-
derground. In the Lost River range (Borah Peak quadrangle)
the Milligen hes yielded. plant remsins and 1s directly un-

(}'if’ .

derlain by Upper Devonien Three Forks limestone. All organ=

‘0
lc remains at the Triumph locelity have been destroyed by
recrystallization. The high percentage of carbonaceous de-

bris suggests that the deposits had been plant-bearing and

possibly in large part continental, though the thicker lime-

/O,
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stones may be marine,

The Upper argillite has a probable thickness over 1000

feét, extending westward from the Triumph shaft to the 1la-
vas on the west slde of Triumph gulch beneath which 1t eiu
‘tends. ' Thig member consists largely of dark-gray argillite
show1ng relatively thin beddlngﬁ.&ng is locally contorted,
fractured and iron-stained abt the surface of the ground, A
few limy layers or lenses are present near the Triumgg:“no—
-tably 1600 feet west-northwest of the snaft, where a body

R e 2 s popren.

of limestone occurs (perhaps faulted in/,1 Laca]ly the Up—

““\\?

per erglllite 1s slightly mineralized where cut by quertsz

veins, but in general commercial values are not known to o
oceur in‘@h;s m@mber_at_thﬁmﬁp}gpph mingfj On the rldge %outhml
: wost and south of the North Star Mine lime beds occur within
éthis member . Aiong the erest of this ridge local alteratlion
Lof lime beds to amphibollite vas noted near querts veins.
Oeftéiﬁ ores on lower levels of the North Star Mine may be
re@lacemenﬁ of thin 1lime beds in this unit.

The Upper tremollite limestone is sbout 485 feet thick at

the Tfiumph Min@. At the North Star exposures of mas%ive

lime stone assigned to this membsr show & Thlckness of about

1

J7 .
30 feet. ~@hewﬁpp€rmtrem@&&$a.1Lmesﬁene is a dense, fine- wa

A

gralined, blulsh-gray limestone, rather-massive to well-hed-

ed with layers varying from an inch to more than one foot
in thicknéss. Caleite stringers are numerous both perallel
and oblloue to?%edding. Certain bands contain,ﬁm;abundanég
of. tremolite needles and biades showing particularly well

on weathered surfeces. The outerop isg wsuelkly broad northyw¢¥”



of the Triumph Mine owing to development of a dip sloperon
this member. The member carries southeasﬁerly beneath the
Wood River thrust sheetf#”%fver the ridge to the North Star

Mine where 1t forms the hanging wall of an important miner-

alized figsure. The Ugger tgg@glite limegppne‘is in all

probability partly replaced to form one of the larger bod-
ies of high-zine "complex" ore in this mine., No exposures

of this division were recognized Iin the Triumph workings be-

inferred to cross the upp@r levels, Evidently the gg@qmgﬁgm%

Qlite limestone lies stratigraphically well above the main

mineralized shear zone now belnm worked at the Triumph andxdﬁ
,{ﬁ f' ’/f* jﬁi 1_{’f{} gf, Gl
is not known to heve. be@nﬁinvelv@~wh€ e«imwd@vvkmpm?n%“bf

ey on¢snze ‘
r placement ore.

The Middle asrgillite is ebout 150 feet thick in the No. 3

tunnel of the Triumph which crosses the sectlon normal to

(?; vre ¥
the strike., The member consists of dark-gray to almost
black argillite with a velvely sheen and an inciplent phyl-
lltic cleavage often slightly oblidque to bedding plshes. Dev-
elopment of secondery minerals 1s incipient to well-advanced,
particularly where the sediment was originally calcareous;

in such czses lime silicate (tremolite) blades sre abundent

and probably little or no free,lime remains. All gradetions

dfﬂfﬁ (J
between limy argillite wnfﬁﬂhlad@s and the tremolite lime-

stone phase are found locelly in this member. On the sur-

faece good exposures of the Middie argillite are found between

North Star Peak and Telephone Peak. A few white quartz oub-

crops occur at the surfece within the Mlddle argillite,

1

s,
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though in general this division does not appear to show im-
portant mineralization except possibly near its base in the
old No. 1l and No. 2 ftunnels northeast of the Trivmph shaft,

The M%qg%e @xéggl;tg 1s stretigraphically above the main Tri-

umph shear zone.

The Lower tremolite limestone is roughly 95 feet thick
(“svre %)
as measured in the Triumph No. 3 tuqnel and consis ts @b

1arge?@ﬁ%@m¢ of massive, fine gralned blulgh-gray tremolite
limestone with subordinste granular more sillceous lime- .
stone facles toward the top snd bottom. Limy argillites,
some of which carry needles of tremolite, also occur in the
uppér and lower parts., Celeite is abundant ag stringers and
pods of varying size. In mich of the tremolite limestones fa-
cles the lime blllcate bLades are abunddnt and oiten of
e Fg 7 (ﬂ.}.y.‘ o sl g ok /f' >
large 81264 e d i Pyt ym@nhfffﬁ%fw f 4

A ,'{.n /\(’}'/A‘ ({ﬁ‘ jr’i«fﬁf!f ?l(,#! SiVE e ™ i
The Quartzitic member is arbitrdrlly eqtabllshed to inu \\"

IK.

clude all local Milligen below the Lower tremolits limestone; ’

% e f‘")w—a%, af,&&;(ﬁw e

about 750 feet was traversed ,Aim the No. & Lunn@lg the base f
#ﬁﬁégﬂfﬁ ﬁaf”jﬁﬁé'ﬁv&ﬂMJﬁ$w4W¢‘A4“?1

the Milligen, W&S”ﬂ@%“%®&@ﬁbé¢}\ﬁ%e most distinctive lithology

as seen in the No. & bunnel 1s an extremely dense snd finely

granular giliceous limestone of dark-gray color. »&%ﬁh@u@h o

o
e

thin sections have been examlnedﬂlt is probable that this rock
containg a high percentage of flne sand or silt graing in
whlch ca.se it might be regarded as & limy gquartzite. This

‘J’M -
ob.gery.

.gn is borne out by surface study; many of the better
exposures revedl an eltered siliceous rock with the appeerance

of a fine-grained cslcareous quart7ite. It is, however, diff-

icult to relate the rocksiin thls portlon of the sect:oﬁlgn—

A
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dergroun@jto the weathered outerops at the surface 1nm2bm
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sence of reliable key beds.(/Mnch of the granular siliceous ‘H\

rock is sharply bdnﬁedpwith lighter gray lavers alternating %

D }

wilth darker gray, %hﬁ bands vary from a width of more thag)

one inch to fine laminese, ﬂ&berna%rﬂgﬁbanés{ﬁomet;mea Shownv§

e PSRN 721
R TRy

e

sl1 ht d:fferences in gr&in;} Fracture cleavage in less ¢om-

- - rw i fjwﬁ‘xf‘{’ "fv‘?,o
u“petent bands 1s notabie.AﬁW1th1n the lower half of this fhem-

ber and elso toward the top velvety nohecaleamecws argillite

T e R T D R

is abundant and throughout the section sre beds of limy ar-

gllllbe,'some of Whlch show tremolLte nsedleg. Tremolite

IR TN e A A
& it v b

AT

limestone inferbedo are presentthﬁhe mout cd“finuous Becti h

v

ﬁﬁﬁﬁﬁ

— -
R S et e

in No. 3 tunnel) %o a point about 160 feet from the upper

boundary. While beds and lenses of similar granudtar facies !

i

are found sporadically in other portions of the Milligen ;-

o o TR e Mg

formatloq;thiﬂ type of rock is observed to be partlcularl?/

% characterjatic of the lower member. R ——

T Under&round the bedding is inclined to be massive in g;

much of the Quartzitic m@Mber Darticularly within the gran-

A T, 9t e Y Tl 1 i ik L m

R T

gquartzitic phase.,. fbalcnte strlngers and
fffz@ «f&fo’;{s, fm Aok f:sfx A

ular blliceous
podgﬁﬁre%numerous wlthin and dﬁjaceﬁt ﬁo the more ealcag@guﬁ%m

e AT
e
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? “ft“ﬁ m«
qquyan&m@fbam ToughTV parallekiﬁhe “bedding. - ?remw

e P AT L 1
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' olite meedles and blades are urusually 1dfﬁe 1n 1fmy Deds in

lhi {Tafues f £ J ffé
the lower part of th%a section-ﬂ«."hﬂ y g r

e

e T P

/K/On the surface %hﬁ“fﬂnewgraﬂukarwph&ﬁéﬂ @ f iy quartﬁwﬁ”

(linn)

fitic appear&nce Frequently-show a-well-defined banding & d

(flﬂé lamlﬁﬁtlﬂﬂw ,Th@SP beds weather out light gray fﬁiﬁ%ﬁ@ﬂ
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waﬁﬁyth@ limestones of thisg member, a8 at Grouse Pes k, have %
}

been Intensely altered to an amphibolitic rock of light \

|

color showing rosettes of radiating aciculer lime-silicate %
crystals. MNMilky quartz bodies are uqually aasoolated with f

hlghly altered limestone fa01es jﬁﬂhp Trlumph shear zone in-

8 5 e g
iy,

tersects the upper arglllitlc portion of the Qu@rtzitlg m-

[RLE

ber in No. & tunmel with resultant commercial mineralization
in the uppermost_part of the member down torabout'the 350-Toot
level of the mine. No commercial mineralizstion, however, is.
- found 1In the granular siliceous or aquartzitic portion: this
zone eppears everywhere to underlie the lode. It is thought
posaible that extreme density of this portion of the %Eapgg;
%E&g magpap inhibited penetration of minerslizing solutions,
though pyrite is widely dilisseminated.
Wood River formgtlion.- The Wood River formaLLan?Pennsyl—

@é’-“
vanian), mormally overlies the Milligen with probable dlscon-

formity. In the vioinity of the Triumph and North Star
mines it lies in thrust Tault contact upon the Milligen, as
is well shown in the ouberdp extending from North Shtar Peak

, (7 %) 1 outitens

we stward to Triumph gu c@. Small outliers such as that be-
tween Telephone Peak and Grouse Pealk suggest that this thrust
sheet formerly covered a much larger area.ﬁﬁThe most consple-
uous facies of the Wood River formation at this locality is
siliceous echert-fragment, breccia-conglomerate, some of it
with a limestone matrix. Erownish-gray quartzites of med-
lum to fine éra:n,are intimately assocciated w1th the conglom-

erante, The formation also embraces sandy or pebbly lime-

stones, fine-grained, thin-bedded, bluish-gray limestones

<



with argillsceous or sericitile partings and medium to
coarse=-grained crinoldal limestones. In the crinoidal fa-
cles, which like the femainder of the formation has suffered
some alteration locelly, fossils of indeterminate cbarPcrer
are found. These include productids, stony bryozoa, tabu-
late corals and probeble fusulinids, though no details of
organic structure are visible in the Fdraminifera. In map--
ping, several Lithblogic types were differentiated but are
not represented on the sccompanying £§ﬁmmf%hlte quartz velns
cut the Wood RlveP thrust plate at several points but no im-
portant mineralization 1s known in the formation at the Tri-
umphiiloeallty. The main Triuvmph workings do not cut the
thrust or enter the Wood River beds. However, on the Amer-
(Fgere 2)
ican Zagle eclaim old workings at the surface show Wood River
and Milligen In contact along a nearly vertical normal fault
cutting the thrust. Ore 1s sald to have been removed here .
On the ridge-top north of the portal of the new Triumph low-
(Fgure 1)
level tunnelqis en outlier of contorted Wood River thin-beddad
11mfs%9ne dipping stesply easgtward. Mors argillleceous phases
'%Z%giféin crinocld stems, stony bryoczoa, corals and large nume

bhers of probable fusullinids preserved only in outline.

Igneous rocks.- The igneous rocks of the Triumph-~North

Star area comprise Tertisry andesitic flows with Interbedded
buffes and numerous porphyritlec sills and dikes varyling from
acid to basle. The aﬁdesites and tuffs.cover a large area
we st of the Triumph Mlne. In view of probable Iirregularity
of the bhasal contact of these extrusives it is likely that

they may be encountered unexpectbedly in future drifting to

-/é.
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the northwest on lower levels of the mine.&ﬁThe intrusive
bodies are mainly of 8ill character though truncation of
bedding at low sngles is common. They are probably comp-
lementary petrologic types derived from plutonic masses em-
placed during sn orogeny of elther late Jurassic (Nevadan)
or late Cretaceous (Laramxde) age. The sllls vary in
‘@iééﬁ f rom a few Inches to over & feet and are for the
greater part restricted to more ergillaeceous thinly bedded
zones of the Milligen. They are not common in lower and
denser sediments as seen in the No. 3 tunnel. The major-
ity of the intrusives are of light color and intensely

altered, wlth iantroduction of secondary silica, The dark -

er Intrusives ae&mwhgébams@mQWEﬁ@w%egswmmmeweusw%hamw%he

f&&ghtermﬁneﬁwmurﬂe% are usually aphanitic and poasibly

referrable to the lamprophyres. Some of the less alteréd
lighter porphyritic sills and dikes possess euhedral
quartzes; certalin of these suggest a quartz porphyry
while others may be aplitic. In general the more basic
sills appear to be the latest and are usually the least
altered.

Porphyritic gills are very common in the malin shear
zones where they are inteﬂsely erushed and altered to whit-
iah gougy material which stands out sharply from the
black graphitic gouge derlved from carbonaceoous argillites.
The magma evidently followed zones of weakness 1n the ar-
gillites which subsequenﬁly or perhaps at roughly the same

time served also as psths for mineralizing golutions. The
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lighter altered sills usnally show disseminated pyrite

and locelly contain some galena with other éulphides.
thop bt

5111s of varyimg widbh are closely associated with lar-

ger ore bod ie%;as f or example the "complex" on the 500

4

6o 7BO=-foot 1evels.k
It is evident that some flssure movement followed ine
vasion of ¢€he sills where they are intensely crushed and

dragged to a gouges Pogbte-mineral movement in the shear

\‘ zones 1lg f urther reflected in shearing and gramilarity

\\ of ores. e

"4l Old drifts in the North Star Mine following sills sug - ?
i,

gest that early mining operastions were possibly governed |

.f

f&'

reasponsible for minerslization which is not surprising iﬂ./j

{
{
i
|
: in part by the conception that the sills were directly
é

J

\ view of the common association of sills and ore shoobs -

! in this 1ocallty. B '
! - (f vwrer 2,3, e 9)
Geologic gtruc & o= The more important structural fea-

tures of the Triumph-North Star locality are as follows:

{1) A homoeclinal block of Lower Carboniferous (Milli-
gen) sediments wlth strike from about W. 55° W. too
N. 65? We (with local minor veriations) and dip-
ping southwest with average of about 37° (depart-
ures in local minor warpings).

(2) Major thrustbtwith upper plate of Wood'River Sec-
iments inclined in genersl about 20° to southe
west resting with notable discordance upon Low-

er Carboniferous Milligsne.

(3) Two major shear zones (fissures;'ﬂTriumph and



North Sta% sheer-zenes lorgely localizing the oré)
Qrigin prewminera¥iﬁ perhaps related to the stres-
ges causing thrusting.

Minor structural features:

(1) Local flexures in country rock: departures from
normel dlp and strike of the homocline; smallldrag
folds associated with shear zone, some recuMH%nt.

(2) Minor shear zones or fissures more or less paral-
lel to main shear zones; may be somewhat miner-

fane i aply,
alized as minor fissures on West Shore claim and
American Eagle claim.

(3) Wormel faults of post-thrusting, post-mineral age.
Two directions; {(a) northeasterly strike, north-
erly dips (b) more or less parallél to northwest-
erly strike of bedding with southwesterly dip.

(4) Fracture cleavage; common in argillite partings
hetween more competent beds; locally sﬁggests ov-
érturning of section, though this not supported by
other criteria.

It 1g sssumed that the southwesterly dipping Carbon-
iferous sectlon within which the ore bodies lie 1s a por-
tion of a limb of & broad open fold, though there ig no
indication of axisl planes. Thrusting of Wood River beds
is thought to have followed folding though the two events
may not have been separated by any great time interwval.
The major foldfing is almost certainly posthennsylvahian,

perheps either late Jurasslec (Nevadan) or lete Cretaceocus

(Lersmide) .

7.



The thrust sheet consists almost entirely of relatively
competent Wood River sediments, including silicified conglom-
erates, quartzites and erystalline limestones, The upper

plate has an average thickness of about 150 feet and is

?
ol ?5M ‘ﬁ“

inclined to the west about 17 degrees suggesting that movement

was from west to east, Outliers of this or a simllar thrust
are falrly numerous in the surrounding territory, though it

W' was not inlevery case possible to eliminate a stratigrephically

unconformeble relation of certain of the outliers on normally
underlying Milligen. Frobable thrust remnants of the Wood River
formation are found dlrectly north and above the portal of the
new Triumph low-level adit and southeast of the Challienger

adit on the east slde of Triumph guleh.

» Barren whlte gquartz velns cut the thrust Wood River at

‘,: 1 several points, notably southwest of North 3tar Peak. Though

“ the thrusting ls thus in all probability pre-mineral there

P 115 no tndication of commercisl mineralization in the upper

tthrust plate or along the thrust surface.

The Triumph and North Star shear zones or flssures were
formerlyregarded as pafts of the same structure(U.3.G¢.S. Bull,

/ﬁﬁ

8l4, p. Recent development in the mines indicetes that

the two sre probably distinct differing in attitude an
e‘fﬁﬁuﬂdju af(»/&{é‘f fp e ’ﬁw‘ﬁ 4
elevation, The strikegy of the Triumph fissureéFig. B) varyend
roughly from N, 35 W, to N, 50 W, on the southesast, swinging
to a more westerly direction on the lower northwest levels

of the Triumph Mine, The southwesterly dip in places appears

to follow bedding of the Milligen formation, but in actuality
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(fc_ & e ‘?5)
probably departs from this throughout meﬁ% of the fissure,
Mgﬁnmp/‘ﬁfgéf’ 4
being in general less stecp Towaré the northwest on the
lower levels a declded flattening of the flssure dip is
likewise noted. The North Star fissure appears to dip at a
than the Triumph, chu wsesmtdpofesdin. g i
somewhat steeper angle, eva$ienﬁwofWTﬁ%umpbm&nd Nor th
,m.‘,n,‘,t‘#f w3

Stariworkings indicate thatf/{t]wwl\forﬂbh Btar-frssure lies in

general above the Triumph but may Wall intersect it at one

/acu-c #’) (,;w@(jw(;/ B0 g BEBL i % nrn 7@4@“&{;4{@ e (’f—’.-f/ a;}
HbEs The two fissures ere evidently not simple

or more b“ 5
planes but show many lrregularities, Rarller operators of
these mines regarded the two flasures as1the same, with downf
faulting of the Trlumph portion slong a northeast-southwest
normsl fault such as those known to exlst between the two
propertlies, Later development does not appesr to confirm
//’?ﬁorc %.)

this int@rpratation.

The width of the Triumph fissureﬁgzrias. Cn the WOO-foot
and B00~foot levels widths of 13 to 30 feet wefe noted, while
in the No, 3 tunnel the argillites sre severely crushed for
a width of 40 feet at one polnt. No aceurate figures are avall-
able for the MNorth ﬁté%fﬁéutﬂgn the whole the shear zone is
belleved to be somewhat narrower,

Crushing 18 intense with large amounts of dark gray or black
clay~like gouge showing multiple sllikenslded surfaces within
the soft gouge 1tself, The flssure contalins much fractured
arglllite and graphitic or carbonsceous flour, The hanging wall

surface ls locally well defined, often belng & rather massive

argillite showing



showing mullion structure. The principal component of
movement along the shear zones is thought to be reverse
dip-8lip (reverse f aulting) thoughbthere is local evi-
dence of movement in verious directions; some of this
movement is eclearly post-mineral and perheps In part grav-
ltationsleadjustment, |
Local departures from the normel southwesterly dip of
the Milligen homocline are widespread. Within end adja-
cent to the shear zones underground, numerous warpings and
complex drag fold”s ocecur, mény of vhich are essentislly
recumbght or with axial planes dipping at a low angle in
several directions, BSome of these flexures are s result
of differential movement of more competent massive bedS'
on underlying or intervening thinly bedded argillites. Cn
the surface reversals of dip are numerous but localized
in nearly all instances. However, on the east side of the
canyon at the head of which lies the North Star Nine, the

dip of the Quartzitic member of the Milligen is reversed

for a dlstance of several hundred yards, the beds Inclined
steeply eastward. It is thought possible that these larger
reversals are e result of drag beneath a thrust plate now
stripped by erosion, for on the opposite or west side of
this guleh a remnant of thrust Wood River limestone lies

on the ridge crest d:irectly nérth of the new Triumph low-
Jevel tunnel portal. Within the new tunnel numerous small
more or less fecumb%ht drag folds were encountered.

Post-thrusting, post-mineral normal faulbs of relative-

22,
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1y short vertical displacement are numerous throughout the
Triumph-Horth Star mining srea. Because of the shortness
of the throw these do not sppear to have greatly hindered
mining operations. Minor slips with strile and dip roughe
1y concordant with bedding of the southwesterly dipping
Milligen are common. These often show a thin gouge or cal-
cit® f11ling. Tt 1s possible that some of the high-angle
surfaces may be reverse rather than normal faults, or that
a reversgsl of movement on the hanglng wall may have followed
thrust displacement, after relaxetion of com@regsiomal
'stfess.

The more important normal faults recognizeble at the
surface and in the mine workings of the Triumph have a
more or less northesasterly strike and dip to the norith or
northwest. One of these, actually a fault zone with two
or more planes of movement, 1s partlicularly well showm

| (Fgere 2)

northwest of Nerth Star peaE; the arcuate trace 1s masin-
ly topographic. The downdropped side to the north shows
g prohable net throw of not over 100 feet. This fault zone
is expressed in the topography, showing well on the ailr- -
plane photos. It cuts the Wood River thrﬁst plate, a
slice of which has been preserved by downfeulting immed-
istely north of Telephone feak. In the Triumph workings -
from the 200! dZown to the 800' level - minor high angle
faults, presumably gravitational, are numerous, with strikes
ranging from aboubt north-~northeast to nearly eest in a few

cases. These surfaces heve a northerly dip ranging from



about 30° to 80° with an average of sbout 45°. Severs] of
these appear to line up reasonebly well with those in the
zone at the surface, d lscussed above. In the mine workings
offsets of ore bod'ies more than 25 feet by post-mineral
Faulting are uncommon and in general these fault have been
no serious obstacle, In the new development on the lower
levels of the North Stdr an offasst of about 100 feet was
é;ww 7o)

encounter One fault of unknown throw in these workings
is wusually flst. |

Additional remarks concerning structure are, on the
beslis of available data, speculative. Points worthy of
congideration involve possible pre -mineralization fault

movement cutting out the susceptible Lower tremolite lime-~

stone Wthh was later partly replaced to form the large

”complgx ore shoot carrying down from the 400 to the 750-

. (#; geres 5 7 )

;foot level, Though the thick "complex" ore hody pinches

off abruptly below the 750 level, the flssure ore contlin-

ues on down, Ind icating that possible structural remov-

al of the suscepitlble lime probably did not follow mineral-

ization. Other explanations of the loss of this lime and /7o

replacement ore involve a pulling away of the limestone in
P BIW it

question from.the fissure on # synclinal flexure or alter-
-4

natively sctual lensing out of the limestone. It is signi-

filcant that the same limestone on the surface cannot be

followed{g a dlssrete member beyond the gulech north of the

/: wre 2
Triumph shéga. Here either faulting or lensing out 1s pos-

sible; no evidence of the required fault 1s found onh the

2 #



surface or in the workings.
In view of the known reverse feulting in this ares
and lithologic similarity between the Upper and Lower

tremolite limestones on the surface the possibility of

actual pre-mineral repetition of the lower lime by a rathe
er high-angle reverse fault has a2lso besen entertained,

’ ' Coparens
Thils explanation, however, would not explain e north-

(- gwne 1)

ward disappsarance of the lower 1ims on the surfacé; In
any cese, dismond drilling from the lower levels of the
mine upward at various sngles has, according to data of
the Triumph Mining Company (M. W. Rankin) failed to find

Sz “Compsoione ba o sz
a continuation/g? t 6 oFe or f the important lime membher.
‘f

Ore Deposlts

Introduction.~ The ore bodies of the Triumph~North

Star area occur along silver-lead veins of the flssure type.
The mejor flssures locallzing the ore are shear zones where
intense crushing has taken place. Only a part of the ore

ig actual fissure‘filling, s larger percentage being re-
placement of calcareocus sediments adjacent to and enter-

ing the shear zone.(ﬂGalena and sphalerite are'the more im-
portant ore minerals; arsenbpyrite and sulphantimonides oc-
cupy a position of secondary importance. Gangue minerals
vary with the situation and inelude siderite (with other

iron-bearing carbonates of calcium and magnesium} and

guartzy In certain replacement ore shoots pyrite is the

<5,
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Importent gangue minerasl. Some of the characteristic min-
erals are tetrahedrite, boulangefite (Pb53b4811) and pyr-
rhotite. Rarer species include stibnite and kermesite
(szsgo). According to M. W..Rankin, geologist for the
company, bin has been reported. Locally pods of coarsé
galena occur, but in general the ores are ineclined to be
maggive and granular, posgibly due to post-mineral move-

ment in the fissures,

Loyt ik Uﬁ _ -

TheXTrlu@ggzﬁgffh Egifffissure and sillceou& oré;\are
comparable with thoﬁgﬂlncluded in Lindgren's ﬂood River
type veins {tetrahedrite-galena-siderite). They appear
to digfer somewhat in carrying a higher percentsge of ar~
senopyrite and a relatively smaller amount of tetrahedrite.
Cortain of the valuable bhedded replacement ore bodies In
the hanging wall of the fissure depart strongly from the
Wond River type; these consist mainly of galena and sphala
erite in a pyrite gangue.

The wall rock of the figsures is mainly argillite and
calcareous argillite ordinarily showing only o mlld degree
of(regional)altération. Near the vein umminersalized lime-
stone phases have locally been completely recrystallized to
a lime silicate rock or amphibo]ite. Quartz—bearing fisgure
ore and is mined with much of the accompanying dark
gouge and unreplaced crushed argillite. Where bedded ores
coccur the replaced layers appear to heve been the hlghly

calcareons strata and are often separated by weakly min-

eralized or unminerslized argillite bands. Evidently

28,
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certain types of limy beds were mofe susceptible to re~
placement than others. Porphyritic sills are common in
the filssure and are locally somewhat mineralized.,

The fissure ores extend fromt he surface to the greate
est depths yet penetrated below the BBO—fooﬁ level, Some
of the more valuable ore bodles are, however, limited to
intermediate levels.

Within the past few years much of the production has
been non-siliceous pyritic replkacement ore which is rich

in zince snd cerries legd and silver values above average

R\mﬂ 'fs J"J,v
for the locality: gold value ﬁ@;ﬂthe)quartz -bearing e
i e f f{i @rreys ,,,“/er l‘t’-ﬂ’l“’t’-") i
fissure oreskaraq(hn general Gﬁiffwhgﬁi?%-hgi e ij s

) e
The greater part of %he ore is localzzed by “the Trivmph

and North Star fissures which strike in a northwesterly
direction and dip to the sbuthwest. hile the attitdde
of each approacheé that of the bédding in the country rock}
the fissure dips are frequently observed to be less, such
that thls structure locslly truhcates the bedding at a
slight angle. Truncation of the bedding by the flssure
has been noted to favor local development of ore shoots.
In terms of structural geology the flssures are regarded
a3 gshear zones. Reverse fault moVement alonv the shear
zones is probable (see geologic structure). Above the
700-foot level the Triumph flssure underlles the Lower |

tremolite limestone while from the 750-foot level upward

for some distance the large body of replacement ore ("com-

.plex" orse) 1s apparently developed in the hanging wall as



¥ of the North Star fissur

a result of intersection of fissure and this limestone
meriber. Below the 7B0-foot level no ore of this particu-
1gr type has been found. Whethef the-éusceptible lime stone
member projects below the 750-foot level 18 not indicated by
dlamond drill r?cords, ccordlng to M. W. Rankln.

w___‘,__,..._.u
—— RIS R

The Triumph flgSure was esrlier regarded 88 a north—

oy

westward contlnuatlon of the North Star flgﬁure wnich is

.mainly developed B0, Lh@ qoutheast. N assumsd projection

*however, seems to overly the

o fx‘ Ll
Jr
Triumph, but may 1ntersect it at otiE or more pointg, as

gbove the 800 and 850 levelsy of the Triumph Mine (see struc=

st T R S i L i i S St

_tural geo]og )’jiuome older workings of the Triumph Mine ape

pear to be in the North Ster filssure. At lezst two minor
fissures in thils area show mineralization. These ogcur on
the West Shore and American fHagle claims. Some ore hag

been produced from the West Shore in the past.
(e #mn?wfaﬁﬁy-ﬁamwyuy

Character of the Oresg.- Three general types of ores may
A

be recognized in the Trlumph=-North Star group:

(1) Pissure ores

(2) Pedded sillceous ores

(3) "Complex" bedded ores (high in zinec)
The flssure ores consist of gelens, sphalerite, arsenopyrite
and sulphentimonides (tetrahedrite, boulangerite) in a
gangue of siderite (w1th.ggﬁg%%sdgai;:%é;ﬂmgwan&wF@M@&Pb@nm
abes) and quartz, Some pyrite is present. Large amounts of
gouge and partially replaced oxr unreplaced drushed argilli-

’ are .
tiec rock is removed with the ore. Fissure orves are spotty,

T v s o N i o st

R g poa . e ek
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occurring in pods and lenses varying in size from a few in-
ches to marny feeéﬁx&zznticularitymakes estimation of these
ores difficult. Fissure ore shoots have heen worked through-
out ths mine and occur in the lowest levels yet reached. The
principal vaiues are gold and silverﬁgﬁth appreciasble theuvghr—
miner amounts of lead and zine (see assays under reserves).
The fissure ore is intimately associated with bedded ores
which represent replacement of susceptible lime beds at
points of contact with the filssure or where fractured limy
peds are included in the fissure.
Bedded siliceous ores consisgt mainly of galena and

sphalerite in a gangue of siderite and octher carbonates
with gquartz, unmineralized arglllite and limestons. They
are particularly well developed from the 200-foot level up-
ward in the upper éast%%ﬂd workings of the mine where ap- .
preciable reserves remain, The gold, silver and lead val-
nes are below average for the mine with zinc near the aver-
age {see reserves)., These siliceous bedded ores may, in
part, be regarded as merginal ores, workable under favora=-
ble economic conditions. In part they represent replace-
ment of susceptible limy beds with accompanying introduc-
tion of quartz and siderite. |

the "ecomplex" bedded ores usually occur in the hangling
- wall of the flssure. They consist largely of sphalerite
and galena in a pyritic gangue; The term "complex" was or-
1ginally applied at-the Triumph becaunse of metallurgicsal

complications previous to perfection of zine concentrabion.



These ores are not, as a rule, accompanled by quartz or
siderite and locally represent almost complete replace-
ment of limestone beds by sulphides. The “complex" may
show a flne lamination or banding parellel to original bed—
ding planes. Dark carbonaceousg or graphitic debris is as~
soclated with the "complex" oré and some of the gangue is
parsly or little replaced limestone or limy argillite.
The "complex" ore carries a high percentage of sphalerite
with appreciable lead and silver and has in the past con-
stituted-the-“heart" of the Triumph production. The lar-
geat Triumph ore shoot, now approaching exhaustlion, 1s
Tocomplex" bedded ore, in places 50 feet thick, occupying
an ares roughly 700 feet wlde by 170 feet long and with
thickness varying f vom six feet In the upper part to fif-
ty feet below. This body now lergely outlined by stoping

) Plag TL
lies between the 700 and 780 £ oot levels (see stope &ia=
grem), The blg "complex" shoot is apparently developed
by replacement of the Lower tremolifte limestone where it

(Figore V)
ig intersected in 1ts lower portion by the Triumph fissurgc

This shoot d oes not extend below the 750 foot level, ap-
. Z’/}; q}‘el//
parently terminating rather abruptly below. There is'no

-4
evid ence of post-mineral favulting off as the assoclated
normal flssure ore continues downward to the lowest workings

{see structural geology).

3.



Paragenesis.- No detailed study of paragenesis has been

possgible during the present study of the Triumph properties.
The following preliminary conclusions have been reached re-
garding the order of succession in the more or less banded
fissure ore; quartz and siderite {or intermediate.carbon-
ates), pyrité, sphalerite and galena, arsenopyrite, cquartsz,
Two generations of quartz have been noted at several peints.
Stihnite and other antimoniael minerals are sgaid to have
ulesr £
formed late (see Bull:ﬂp. i81),

Mode of origin.- The Triumph-North Star ores are meso-

thermsal silver-lsad deposits, the origin of whiech is trace-
- able to intrusion of granite and quartz monzonite stocks.

No exposures of these plutonics occur at the surface in the
néighborhood of the Triumph and North Star mines, but are
found within ten miles in %southwesterly direction. Consid-
ering the partially altered nature of argiliites forming
much of the country rbck)plutonics are believed to underlie
the entlre area at no great depth. The monzonite an& Erar -
1te intrusion presumably took place elther in late Jurasssic
or late Cretaceous time. A general orogenic dilsturbance
concommitant with or sntedating the groanitie intrusion re-
sulted in folding of the Carboniferous and older rocks.
Compressional stresses set up during laher_stages of or
followlng folding resulted in low-angle thrusting of younger
beds over older. ‘Shearing stresses (perhaps caused by ac-
tual emplacement of the granitic bodles) acting at about

this sbtage, are probebly responsible for the formation of

ELA
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the lmportant soﬁtﬁﬂgéﬁgziy dipping fissures or shear zones
in which most ofmghe ore 1s localized. Crushing and shat-
tering aloang these zones is intense with notahle evidence
of differential movementﬁthough there is no actual measure
of probable reverse fault displacement. The low-angle
thrﬁst, also dipping westerly, gives evidence of consider-
able movement of thﬁ.uppéf plate, presumably from west to
east (see geologle structure). No minerslization has been
found aleong the thrust sole, where the brecclated zone may
Tk
be negligible or relatively ﬁ%ggﬁt. Mineralizing solutions
from the cooling grahitic magma found s ready path along
the fissures. Sills of complementary acid (quertz porphyry)
snd basiec (lam@fophyric) character also followed these
weak zonés. The lgneous rocks are, as a rule, highly al~
tered Qnd themsgelves sometimes partly replacedrby mineral-
izing solutions. The lamprophyric types seem to be the la-
test and least common in this locality and are locally un-
mineralized and not greatlylalﬁered. Certalin susceptible
linashones and 1imy‘argillites within and bordering the fls.-
sure were replaced in varying degree hy the ascending solu~
tions to form valuable bodies of bedded ore. Movement al-
onig the fissures following invasion of the sills has locally
draggmed and intensely crushed them to & gouge, while poat-
mineral flssure movement 1s evident where the ores are
finely crushed and granulated.

Where pogtwminagfi faulting hes not cub of T the Fisiyre

zone it has not Qé%nxelearly demongtrated inithis area that
; 9 .
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greater-Lthan-those. yet..penetrated (8507 In" Trivmph-Mine) ,
£ ' ' ’
Wghbsence of an appreciasble oxidlzed zone suggests very ex-
tensive and continuous eroslon of rocks which formerly ov-
CPresentl '
erlay the surface. There sppears to be no evidence that

enrichment by descending supergene water has bheen a fac-

tor of sny importance within this particular area
RESERVES

A tabular statement of Peserﬁas of the Triuvmph Mining
Compeny compiled from a recent survey by company engineers
and geologlst M. W. Rankin follows. Insofer ag possible
the relisbility of these data has been checked by the pre-
sent party. It should be noted thet the report was pre-
pared for submittal to the War Producticon Board somé months
previous to date in a request for reduction of the lead
and zine quota set by the board. The figures have been
brought up to date - October 1, 1942 - by calculatlon of
recent tonnage d epletion.

_ Measurable Ore .
Triumph "complex" ore t&ig;:§)(*?¢Jy?”'/ZVQ““Z;) _f;i5_
7Outlined by stoping and development: assay values

based on previous tonnages shipped combined with cut
samples taken at regular intervals.

Block Tonnage L88ay
Au Ag fiz) 4n
& 5,200 0.02 670 610 12.90

B 4,690 0.02 6,30 5,70 13,30



C 1,800

D 2,955
B 2,200
- Total 16,845

North Star "complex’ ore

10,000

Triuwmph siliceous-bedded ore (sbove 200' level -

3¥

0.02 6440 5,50 12.50
0.02  B.70  6.50 12.60
0.02  6.50 5,90 13,00
0.0L 4,05 3.39  6.48

st S e Pl Z).

Partly outlined by 4 evelopment: assay values based on
cut samples taken at five foot intervals along 211 ac¢~

cegslble exposures,

1

Block Tonnage Assay
Au Ag £b Zn
A 2,490 0.0l 4499 2.68 6«57
B 1,125 .01 Dedl 3420 De4d6
¢ 4,200 0.01 560 3 el 6.5b
D 5,150 0.0L Be21  B.43 5410
o 10,780 Q.0L1" 0.1611.2.72 6439
B &,290 0.01 4460 4 o280 7.15
G B,000 0.01 4,45 5098 6.51
H 560 0.01 3+66 BelB VLY
Total 28,595 0.01 5e48 5418 6.55

Total Measurable Ore 55,440 tons

Triumph filssure ore

Iindicated Ore

Method used in determining tonnage consists In assuming
that the ore occurs for a dilstance of 25 feet from any
exposure except where the block 1s exposed on all sides
whern the total tonnage is computed; assay values based
on previous tonneges shipped combined with cut samples
taken at regular intervals,



Tonnage Assay
M A B IZn
106,800 0.16 929 4,12 4,94

North Sbtar flssure ore
Method of determining tonnage snd assay ﬁalues ag above
25,000 0.18 9,20 5,30 9.30
Total Inditated Ore 131,800 tons

Inferred Ore

Tonnage Assay
A dg -+ b an
Triumph fissure
ore 46,500 013 6,70 5430 3«30
Trivwmph silice- |
oug~bedded ore 30,000 0.01 346 5416 6« 36
North Star fis-
SuTre ore 20,000 0.18 9.20 5.30 Q.30
North Star
Complex 30,000 0.0 4,05 3.39 - 6,48

Total Inferred Ore 126,500 tons

TOTAL MEASURABLE ORE 55,440 éons

TOTAL INDICATED ORE 131,800 - "

TOTAL INFERHED ORE 126,500 "

TOTAL RESERVES 313,740 tong .

Present operations of the Triumph Mining Company are

conditioned by premium prices for hase metals. This should
encourage mining of the marginal siliceous ores, while in-
tensive working of the raserﬁes of high-zinc "complex" ore
may be expected to exhaust these in a relatively short time,.
Previous to the war the "complex" ore constituted a large

percentage of Triumph production.

Until recently all ores wers shipped crude. With de=

Zs



7.

pletion of the "complex" ore in view, concentration to shipe
ping grade became desirvable. At the present time (October,
1942) about 50% of the ore including the "complex" is shipped
crude and the remaindér treated at the North Star mill (recentw
1y reoonditioned) employing gravitational methods wikh bulk
flotetion of glimes. The mill is deéigneﬁ for about 300 tons
per day and is expeoted to be operating at capacity in the near
future.

Under peacetime ceonditions the fissure ores would pre-
sumably be workable at the mill as they carry the highest per-
centage of gold and good silver values theugh, in general,
the lead and zinc tenor is considerably below the "complex®
standards. -It geemg likely, however, that some of the fissure
and marginal bedded siliceous ores would fall helow grade.
Assuming changed eonditions with further inerease in base metal
prices (or subaidy) it is possible that larger amounts of fige
gure ores could be shipped crude and the capacity of the mill
inereased, labor and economic conditions permitting.

In several sectiong of the Triumph the ores are now mined
to an assay_houndary and might be worked beyond under emer-
gency eonditions to considerably increase the output.

It should be pointed out that the measurable reserves of
high-zing “com@lex" ore in the Triumph are 1argely?billars
within sections already stoped over a large area (see Stope
Plan TI). Mining operations would presumably become increas-
ingly hazardous in this ground,

-Qempletion -of -the low-level.haulage-tunnel-{length 64,500~



Leoet)— ab@utmge»tamber“m194afib expeoted~$@ weme?enseveral ~obw

P P
vstaelesian{rmake posslble haulage of the bulk of the ore dir-

e e T
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fof the main shaft 1s ﬁhe real bottlenéck a% it probably cannot
i raieg more than abbut SGQ tong of ore per day. Mlne waste must

A L
jwﬁ”ﬂ¢}f alsq be taken out thr@ugh the ahaft, a8 a conssquenoe of whieh

zkéeé f only B mlnlmum of waste. has been removad. The hﬁist is operm

.....

'_forxrepalrs. T v-$xw~n
e S ﬂ‘iu‘/ ﬁJ A
gost of driving the new, tunnel and sinking of a new ine
£3° {ate fo )
side shaft from the 700-foot to the Béewfeot level is qaid

to have reduced the amount of exploration and prospecting
which the company would probably otherwise have c¢arried out
in the Triumph Mine.

Present operations include continued drifting to thé
northwest al@ng the Triumph figsure on the 800, 700" and 400

/IL— Pl j) (‘4\{:‘.,

leve 8 on the 800 and 700qdevolopment is favorable, with the

fissure ore continuing at normal grade. It is possible that
the baée of the Tertiary lavas may be encountered in this
direction in view of either expected irregularity of the basal
contact of these overlying extru31ves opr of downfaultlng.

M A B

\Qn the lower levels,:some developmenta to the southeast}en

the Trlumph fisaure are in ore, though to a lesser extent than
to the northwest. In driving the new 6,500-foot haulage tun-

nel from e point near the North Star mill on the south-south-



east to the Triumph 700~foot level ore has been discovered at
ounly one point, though about 1300 feet remains to be completed.
B rere 3T)

To the northwest of the Triumph shafﬁfa large section
between the 400-foot and 700-foot levels remains largely une
worked, With mineralization en three sidesg thies assumed pro-
Jjection of the fisgesure should yield ore. |

There appesrs te be no indication fhat the Triuﬁph £ipe-
sure ore does not continue down below the iowest or 850$-feot
level of the Triumph Mine. Mineralization was found in the
852 winze extending down along the fissurerfor 8 vertical

. delyrw fhe Poao—leses
distance of 40 feeg.

Extensive diamond drilling was carried out frem the low-
er levels in an attempt to locate a continuatien of the "eemf
plex" ore shoot, XNo success was had and it appears unlikely‘
that this high zinec-lead "complex" ore continueg bpelow the
?50/1eve1, though the fimsure ore carries down to the great-
est depths yet penetrated. _

In general, diamond drilling has not in the past been
successful at the Triumph due to extremely poor core recov-
ery in the fissure where soft, claylike gouge is extensive.
Marked lenticularity of the fissure ore is a further factor
leading to unsatisfactory resulte where a few inches in one
direection or another may be the differenee between striking or
missing an ore pod. The company would prefer to explore from
present wdrkings by raises and crosscuts and thus be in a

position to take out ore if discovered without further devel-

opment. At one peint above the face of the No. 3 tunnel in

B
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the upper workings of the TriumphAit might be prefitable to

drill from the surface in expectation of finding a continua-

tien of Triumph fissure ore, or intersecting mineral on the

North Star figsure which is thought to continue through above
(Frgeresr 3 7’)

the Triumph fissure ere, Roughly 600 feet of hole would be

required, Ore is found in the No. & within this extensioen

and appears to preject upward along the fissure.

e R
It appearﬁAfaasenable to expect thgﬁ/surface exploration
sre

_ wcp b
of the upper undeveloped projection of thqﬂffsaure might be

profitable (see Figs; 3 and 4). As outcrops are very poor,

kg4

euts'might be made with a bulldozer in hope of finding gossans.

This type of exploration has been carried on in the past by
the company to a limited extent. _

Developmeﬂt in depth on the North Star fiséure is very
favorable with recenﬁ discovery of an excellent ore shoot on
" the lower or 300 north drift {see Fig. 10). The shoot is Dbew
lieved to pinch out.upward but is continuing on the face of
the drift in a northwesterly direcﬁion. In the upper levels
of the old North Star the limited amount of ore remaining is
reasonablngiiﬁﬁestimated or blocked out by stoping in the case
of the "oomplex" ghoot. The new 6500-foot haulage tﬁgzgizgégg
the North Btar mill to the Triumph 700-foot level is being
driven in the fcotwall of the Worth Star fissvre with raises
to the fissure., As mentioned abore only one ore body {Venus
claim) has been found_iﬁ this de#elopmant.

Forecast of Fﬁture Production

On completion of the low-level haulage tunnel about Sept=-



ember 1943, tonnage may be expectad to increase appreciably
with fﬁvorable labor and economic conditions. Unless tomnage
of fimsure ore is considerably increased the zinc and.lead
production would be expected to fall off with depletion of the
high~zine "complex" ore (reserves in Triumph 16,845 tons).

' (Detober, 1$92)

With probable production at the present.time40f about
7:500 tons of ore per month of 26 days, it appesrs reasonable
that an inerease of 30% is possible to give a monthly output
above 9,500 tona/Xhainly fismsure érej;after completion of the
new haulage facilities,

It is believed that at least enough ore is in sight for

from twelve to fourteen months operstions, taking account of

expected increase in produvction rate.



