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A POSSIBLE ORIGIN OF THE FRACTURES AND FAULTS IN T$ AREA ABOUT 
SILVER CITY, IDAHO 

INTRODUCTION 

.The Silver City mlnlng district is located in the southwest 
part of the state (fig. 1) and includes the mines at De Lamar, about 
seven mines to the wes·t, and the mines at Flint, seven miles to the 
southwest. 

The author has attempted to analyze the sets of fractures and 
faults in this region by considering the fracture patterns, nature 
of the fractures,· and the historical geology of the region. The ideas 
presented · here can be substantiated 'only by ca\ detailed mapping, both 
surface and underground, of the fractures and f~ults. Therefore the 
ideas presented here can only be regarded as a possible explanation 
of the origin of some of the fracture~ in the area. 

The geology and descriptions of rocks, veins, and fractures 
briefly stated here are taken from a paper by Piper and Laney (3). 

GEOLOGY 

STRATIGRAPHY 

Metamorphosed ~ediments- These are the' oldest rocks in the area. 
Their exact age, howeven, has not been determined. They occur as small, 
scattered outcrops of biotite schist near Flint. 

Silver City Granite- This is a granodiorite intrusive which is 
exposed over an area about 25 miles long and 10 miles wide. It is 
probably late Cretaceous in age as is the Idaho batholith which is 
exposed 5d miles northeast of Silver .City. A very small body of 
granodiorite crops out at Flint. . 

, . 
Basalt- Basalt was deposited on the granodiorite when the latter 

was in a mature state ' of erosion, and the basalt therefore varies in 
thickness from place to place. Its maximum known thickness is about 
2000 feet. Most of the individual flows are fine-grained and glassy. 
The age of the basalt is Miocene. 

Rhyolite- Rhyolite with ~a maximum known thickness of 2000 feet 
was deposited on the basalt. It has a finely crystalline groundmass 

.and contain~ a small ' percentage of sanidine, quartz, and plagioclase 
phenocrysts. The rhyolite is only slightly younger than the basalt 
and is also Miocene in age. 

Dikes- Dacite and diorite porphyry dikes occur at 
striking northeast and dipping to the southeast. They 
the overlying volcanic rocks. Some aplite dikes occur 
strike north and dip steeply to the east. 

Silver City 
do ~ot penetrate 
near Flint. These 



Ida.ho 
Bat-ho//th 

Fold / 
Axes 

I 

~----------------------------~ 

, 

thYV.5r 
Fall/rs 



c 

VEINS AND ORES , 

Most of the veins in the district are fissure veins with two 
clearly defined walls and with little or no mineralization in the 
surrounding wall rock. In some of the veins angular fragments of wall 
rock are cemented by vein matter • . The Poorman Vein at Silver City is 
the only one which has been described as a mineralized shear zone. It 
is a narrow zone of' shattered and mineralized country rock. 

The veins are quite persistent in strike and dip. The Black Jack 
was developed for 6000 feet along its strike and to a depth ' pf 1800 
feet without notable decrease in strength. The Oro Fino was worked 
4000 reet along its strike and to a depth of 2500 reet. 

The ore shoots iB the De Lamar Mine and the Black Jack Mine pitch 
to the south about 45 and are believed by Piper and Laney (3) to be 
controlled by flat dipping east-west fractures which ocqur in the 
vblcanic rocks. 

The ores consist of a large number of silver sulphides, selenides, 
sulpharsenides, and sulphantimonides. Quartz and adularia are the 
common gangue minerals; Piper and Laney (3) state that the texture of 
the ores indicate that the ore minerals and gangue minerals were deposited 
together in most of the specimens they studied. 

The zones of oxidation and enrichment extend' up to depths of only 
400 feet. The ores, how,ever, were commercial below the ,enriched zones. 
'ihe ore was apparently similar in value and character in all three of 
the rock types in Which the veins occur. 

HYDROTHERMAL ALTERATION 

Granodiorite- ,The alteration of the granodiorite surrounding the 
veins is apparently slight, although no mention of its intensity is 
given. Propylitic alteration seems to be common, characterized by 
chlorite and zoisite. Some kaolinite and sericite also occur adjacent 
to the veins. 

Basalt- The alteration of the basalt is also propylitic. The common 
minerals developed here are ch~orite, epidcte, and serpentine&~ 

Rhyolite- The rhyolite is intensely altered near the veins. This 
alteration is characterized by seritization and silicification. 

FAULT AND FRACTURE SYSTEMS 

Two sets of fracture ,s occur only in the granodioIli te. They are the 
following: 

1. Fractures striking N 100E to N 100W and dipping steeply 
to the east. There are t Bowever, p~allel fractures 
which vary in dip from ~5 east to 65 west. 

2. Fractures striking about N 45~ and dipping 300 to 70 0 

southeast. These are represented by the dacite and 
diorite porphyry dikes near .Silver City. 



Several sets of fractures occur in, both the granodiorite and in 
the overlying volcanic rocks. They are the following; 

1. Fractures striking northwest about 350 
and dippitig 750 to 90 0 

northeast. These are represented by the northwest striking 
veins. 

o 2. Fractures striking nearly east-west and dipping about 75 to the 
south. 

3. Fractures striking nearly east-west and dipping 30° to ~5e to 
the south. Some of these appear to be well developed faults 
which can be traced for several miles. These are especially 
cornmon around De Lamar. Piper and Laney (3) believe these to 
be post mirieral. There is apparently another group with a 
similar attitude to the above' but with small if any displacement. 
These are the fractures which are believed to have controlled 
the ore shoots in the De Lamar and Black Jack Mines. ,It is 
not known if these fractures with little displacement also 
occur in the granodiorite. ' 

Fractures 

is evident that the earliest fractures to form we,re those that 
occur only in the granodiorite. Information is lacking as to definite 
relationships between these fractp.res. Also, it is impossible to say 

. . whether or not all these fractures are related to the same deforming r-' , force or forces, and if so what the relationship is. 
~ A possible answer may be derived from a consideration of the history 

of the area during the Laramide Revolution in ,the Cretaceous. The 
sediments deposited in the Rocky Mountain Geosyncline just to the east 
were being highly folded and thrusted. The trend of these folds and 

, thrust faults strike northwest (fig 1) and indicate a strong compressive 
force acting from the southwest. This force was active up into the 
lower Tertiary. A compressive force from the southwest would tend to 
form tension fractures parallel to it, and these may be represented by 
those fractures striking N 45°E and now filled with the dacite and 
diorite porphyry dikes near Silver City. The north striking fractures 
are in a proper position to this compressive force to be shears. 

If it is true that all the north-striking and north-east striking 
fractures were produced by this compressive force from the southwest, 
and if the former are shears and the latter tension fractures, then it 
would seem that the compressive force remained constant in direc,tion 
at least while the tension fractures were forming since they seem to 
be quite regular in strike. However, there have been variations during 
the deformation as is ind~cated by the marked variation in the dip 
of both the north-striking fractures and the north-east striking fractures. 
and possibly also by the variation (20 0

) in the strike of the north- · 
striking fractures. Thes~ variations in dip may be accounted for by 
variations in the inclination of the axis of elongation, or by variations 
in the inclination of both the axis of elongation and the axis of 
shortening during the defo~mation. 
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The fractures fit a situation in which there has been only a change 
in the inclination of the axis of elongation, the compressive force 
being horizontal and remaining constant in .direction. It may be possible, 
as was ' noted above, to account for the fractures by variations in the 
inclination of both axes, however, in an analysis of this type where 
'none of the ideas presented "are substan~iated by field evidence it seems 
best to consider the least complex situation which would give rise to 
the fracture"s present. Also, because the compressive force from the 
southwest was apparently constant in direction for at least part of the 
time, it does not seem unreasonable to assume that it was also constant 

. in 11 inclination" • 
Figure 2 shows by means of charts the different fractures possible 

by some variation in the dip of the axis of elongation. In (a) the axis 
is inclined 600 to the northwest causing the plane of maximum stress 0 
to be inclined 30 0 southeast. The north-striking she~r dips about 45 
east. This could represent the situation at the time of formation of 
,the most "':flatly dipping tension fractures and the flatter bf tlie east-
dipping, north-striking fractures. From (a) to (b) the axis becomes 
less inclined with the result that both the tension fractures and the 
ea$t-dipping, north-striking shears become steeper in · dip. A point between 
(b) and (c) where the plane of ·maximum stress dips about 70 0 would 
represent the , last formed tens'ion fractures'. From here on the north­
striking shears would become dominant. These are represented by the 
many north-striking , steeply dipping fractures. At (c) the axis is 
horizotal and the shears would be vertical. From (c) to (d) the axis 
of elongation becom~s inclined to the southeast,and the shears would 
at first dip steeply to the west and then gradually decrease in dip. 
The weak, last stages' of this deformation would be represented by the 
few north-striking fractures dipping about 650 west. 

No definite cause can be giv~n for the rotation of this axis. A 
possible explanation would be the existence of a "negative zonel/ · or a 
zone of weakness at depth to the northwest, to which the rock tended to 

"givellor flow in the beginning stages of deformation. During the deformation 
the flow or>Hgive" in this direction gradually ceased and later became 
active to the southeast. 

It is also possible that this change of dip of the axis of 
elongation occurred in the opposite manner, that is from Cd) to (a). 
However, it seems likely that the tension fractures formed in the earlier 
stages of deformation in which case (a) to (d) would be the proper 
sequence. 

It must be p ointed out that the apparent variations in dip of the 
earlier fractures may be the result of several different deforming forces 
active at different times, i n which case there is no relationsh ip between 
the fr actures. The variati on in dip of the northeast-striking fractures 
as shown by the diorite and dacite dikes may be the result of a rotation 
of blocks containing these dikes along later faults, in which case the 
idea of a change in dip of the axis of elongation is entirely wrong. 

Later Fractures 

Of tBe later fractures the dominant set strikes about N 350 and 
750 to 90 usually to the east. 

These f ractures parallel the Snake River downwarp which is just a 
few miles to the northeast (fig. 1). There is some question as to the 
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origin of this downwarp but as Kirkham (I) pointed out the volcanic 
rocks on either side of it dip towards the axis, indicating that the 
do\vnwarp originated as a fold. It may have later become fault , bounded. 
Kirkham believed that this warping was caused by vertical forces only, 
and he gives for evidence of this the fact t~at the downwarp makes a 
sharp bend and a compressive force acting normal to · the axis of one 
part of the fold could not be the cause of the folding in the other part 
and therefore the warping is -not likely the result of compressive forces. 
This warping occurred during the Miocene after the extrusion of the 
basalt and rhyolite any may represent 'crustal movement in response to 
the removal of this material. . Kirkham also states that the areas on 
either side of the downwarp are gentle upwarps or anticlines. A cross 
section by Lindgren (2) s'hows that Silver City lies near the crest of 
one of these broad anticlines (Fig ' 3) which strikes northwest parallel 
to the dIJwnwarp. If this is the true situation then one would expect 
that the northwest ~triking fractures are tension fractures produced 
by the arching of the rock. When rock is domed or arched it is stretched, 
and this stretching produces tension fracture·s. If this arching is 
caused by vertical forces,continued stretching results in the formation 
of grabens and synthetic faults. These features seem to be indicated . 
by the manner in which the dikes near Silver City have been offset along 
these northwest-striking fractures. There are small grabens between 
some of the fractures and the varied direction of ' offset of the dikes 
between others indicates syhthetic ~ather than antithetic faulting. 

The veins that fill these fractures have the features of filled 
t .ension fractures. They have sharp, well-defined walls with little or 
no mineralization in the surrounding wall rock. The veins contain 
angular breccia fragments of wall rock, No ribbon structures are present. 

The mineralization apparently occurred during this period when the 
northwest-striking fractures were opened as tension fractures. The 
stretching must have opened up some of the earlier north-striking fractures 
at this time also, permitting the ore-bearing solution to penetrate 
a number of them. 

The long fault on the western edge of the Flint district may belong 
to this group of northwest-striking tension fractures. This fault dips 
northeast only 450 however. Since this area is on the western flank 
of this fold at some distance from its axis, tension fissures if formed 
here would be expected to be flatter in dip than those occurring near 
the axis of the fold. 

An interesting feature is that the daCite. and diorite dikes are 
not offset along the northwest-striking fractures where the latter are 
mineralized. Possiblt the fractures we,re cemented tight by vein matter 
by the time most of grabe~s and synthetic faults were formed. 

No satisfactory explanation could be determined for the flat dipping 
and steeply dipping east-west faults and . fractures. If more information 
on these fractures was available possibly ideas on their origin could 
be developed. Figure 2 (a and b) indicate that there are possible shears 
which could have developed in this ,sequence which corre spond in strike 
and dip to the above mentioned two sets of fractures. It may' be that 
these shears were deve10ped earlier in the granodiorite and at a later 
time became active and penetrated the overlying volcanic rock. 



.Sunrrnary and Conclusions 

The ~arlier fractures which occur in the granodiorite are possibly 
the result.of a compressive force acting from the southwest . which 
produced tension fractures striking northeast and shears striking north. 

After the volcanic rocks were deposited, the area experienced 
a broad uplift, trending northwest and probably caused by vertical 
forces. The crest of this arch passes through Silver City, and it is 
believed that the northwest-striking fractures are tension fractures 
produced by this doming and stretching of the rock. At the time 
of mineralization some of the north-striking fractures were apparently 
also opened by this st~etching. 



1. Kirkham, 

2. Lindgren, 
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SILVER CITY (DELAI"lAR) IDAHO 

Light-colored qtz-rich rbyolite.Aelatively local' Both Miocene 
Basalt,~oarse-grained, alied to diabase. 

Structure-Broad NW uplift;crest passes thru Silver City (E of Delamar/. 
Many veins are longitudinal tension fissures or syne t htic faults.) 

At Silver City a rhyolite dike paralle.s the NNE vein set. In W Silver 
City area Black Jack vein (NNW) in the underlying granite follows a nar-

~ r ow basalt dike,feeder for the basalt flows. 

Gangue qtz.,adularia. Silver sulfides,selenides,sufarsenides,sulfantimonide 
Silver City veins in granite,basalt,rhyolite;~elamar,confined to ~hyo;ite. 
Delamar,early calcite,barite,rep aced by gold-qtz. Ratio 1:10 to 1:20 
Mi or f uorite in Black Jack mine,als valencianite. 

~lack Jack vein in rhyolitew der t han in ranite. 

In the granite, rhyolite dike occumat i ntervals in HW'of basalt dike. 
II/lay not have been recogbized up in the rhyolite. 

This is one dis ~rict where ore so~utions followed extrus i ve feeder. 
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General on Mine al Belt: ~lacl ~avas along W margin ofmnge.Labroadorite 
and esite,IB ~ uffsycgls;many rhyo flows,some basalt. Barren of ore,~ost~y. 
In ore belt:gray andesite,E of black~ lavas;bordered on E by o~erlapp~ng 
hypersthene andesie and basal t of High vascades. 

Gray andesite: mainly also labradoriee andesite;augite. Dacite;rhyolite 
in n a ny places,bu s mall % of otal mass . Fragmental rocks associated 
w; th the flows mainly volcanic breccias. Lndividual flows can be traced 
for short disa~ces only;derived from many ocal vents. Gray andesite belt 
con t a n s mo s t of mi eralized districts. . 

Small mases of diorite inrusives ma i nly restriced to a narrow belt 
"':; hat coincides with the belt of mineralized .areas. !lax.size 1.5 x 2.5 mi . 
All porphyritic,bu t in larger bbod i es % of phenos is s o great as to give 
a g ran i oid appearance. In so~e bod ' es crys t als of GM are so large that 
rock is fine~granular an~ nearly even-grained . 

§!~£i~_Di~~E~c t~= Labradori~e andesite flows; I B tuffE .volc .breccias 
B J 01 Rhyol ite flows ~enticular 

Agglomerates,volc.bracc i as 

Snoc k and large dikes are GD or GD porphyry;sma;; plugs and s mall dikes 
daci t e porphyry. 

Structure: On E limb of a marg e anticline. Structure of t he E limb com­
plex;on N,beds torm a broad bulge convex 0 NE;stock i n this bulge. 
Several veins pa r a l lel con ours on N side of bulge ;to S, E limb fa'~ly 
sra~ht (trend W of N) several veins are ant i hethetic or syn t her i c faults 
o · t ens i on breaks parallel to l imb . 

In the central part £ t~e d i s t r i ct,be tw Aen t he N bul e and t he simpl e 
Ii b on the S,is a sharp jog to t he NW of the N-S con~ours on the S;vein s 
and d iorite or dac it e porphy dikes parallel ~ he jog. J-'i0 St productive area. 

Summary- uplif of E f lank of main antkcl i ne was trregular,dcte to differ­
en t ial rise of bloc k s in a fa Alt mosa ~c in the basement. Evidence exists 
for a bur ied E-W crus t al flaw,and a NE faul zone '+ l ine of plugs). 

Due to cl ose asso c i a tio of~ eins with dacite dikes,a genetic assoocia­
tion i s suggested. (Pach ca veins ,rhyodacite) . 

Ua gue drusy qtz; vrecciated,alte r ed,partlv rep,aced CR locally conta in­
,ing ZnS,do minant;PbS,ccpy,py.~.t. tetrahedrite. Stibn ite ,l mine. Valcite. 
Ra tio 1: 0 .36 Ao s t ore mined oxidized. Ratio 1:0.6? Th"s is nxidized ore ; 
~r ginal rat ' o a cc ording ~o authors 1:7. 



THE GOLD AND SILVER VEINS OF SILVER CITY, DE LAMAR AND OTHER MINING DIS­
TRICTS IN IDAHO. 

Waldemar Lindgren, 20th AI, USGS, l898-9,Pt.III,75-256. 

West-central Idaho. Boise is just SW of the center of the area,and it 
includes the Salmon River on the N, Salmon and Hailey on the E, the Snake 
River and Silver City on the S, and the Oregon line on the W. See map. 

General Geology ~ West Central Idaho, The Idaho batholith shows strong 
contact metamorphism where in contact with Paleozoic rocks, hence is post-Paleo­
zoic and an intrusive similar to the granite batholiths of Calif. The Columbia 
lava plateau, N of Weiser and W pf the Snake River, consists of a great num­
ber of basalt flows,aggregating 2000' plus. Early iocene. 

Granite. Uniform composition and texture. Gray, mod. coarse; orthoclase 
(often large crystals), plagioclase, qtz., biotite,s.t. somes muscovite. Grain 
averages 3 mm. ~tz.is gray. Plagioclase exceeds orthoclse in amount ,and is 

~ acidic. Structure is normal granitic. Rock is really intermediate between 
~ gr anodiorite and quartz monzonite: l 1ime is too low for granodiorite ,and it 

has no hornblende; on the other hand, alkali and soda-lime feldspars are not 
equal in amount,so it is not typical quartz monzonite. 

There are some local variations. Near Willow Creek, Boise Co., the rock 
contains hornblende and approaches granodiorite; other similar localities. 
Gabbroitic and dioritic modific~tions occur near the contact west of Railey. 
~e granite of Silver City, Owyhee Co., and Warren, Idaho 00. ,has much reddish 
of pink orthoclase and muscovite;more acidic than the normal type. 

Gfanite nearly always massive. But Eldridge (16th AR USGS~ Pt.II, p.225) 
S~B that typical gneiss occurs in some spurs of the Sawtooth ~ange,esp. about 
the drainage system of upper Redfish Lake. Joint planes common,and may strike in 
any direction,but the commonest course is N70E,planes dipping N or S at 45-80. 
~his is parallel to that of a large number of veins. 

Differentiate dikes in the granite range from acid pegmatlie8 to mine.tes • 
etc. Granite-porphyry dikes strike mainly N-S or NNW;many others have an E-W 
direction. The narrow lamprophyre dikes always strike E-W. 

Granite porphyry is common everywhere. Near Boise the dikeB strike NNW ,at 
Silver City (War Eagle Mt.) NNE. Rock is light-colored, with porphyritic qtz. 
in a microcrystalline GM. kllied quartz Byenite porphyry; these have large 
porphyritic orthoclase crystals in a groundmass of the same material, often in 
micropegmatitic or microspherulitic intergrowth with quartz. 

Diorite porphyry and quartz-diorite-porphyry dikes are also common. These 
usually show la_ge plagioclase crystals, hornblende and s.t. qtz.in a relative­
ly coarse GM of unstriated feldBpars, often in micropoikiliti. intergrowth 
with qtz. Dike system of this series: ex;endB from Rock Oreek,Boise 00., ENE 
to ~uartzburg. These dikes s.t. form small irregular masses in the granite. 

The lamprophyry dikes are fine-grained synenites and diorites rich in !Ms. 
~ Widespread but seldom over 2' wide; strike almost always E-W;often followed by 

qtz. veins in FW or HI. Mine.tes in Golden Star vein near BOise, Sub Rosa and 
Iron Dollar veins in t he Idaho Basin. Vogesite in the -ScOrpion vein near Boise. 
Quartz veins always later than the dikes. 

-1-
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Mineral Deposits. 

The deposits of the batholith area are fissure veins,containing gold, silv. 
or both in a quartz gangue. The adjoining sedimentary areas carry either veins 
or irregular contact deposits, generally containing silver, lead, zinc and cop­
per. The Tertiary volcanics contain in places peculiar gold-silver veins. A re­
lation of the type of deposits to the country rock certainly exists in a broad 
way. 

The central Idaho area must have been a solid, competent block, probably 
since the earlier Tertiary, because any part of the crust cut by faults and 
subjected to various displacements could not have yielded evidence of such a 
uniform resistance to pressure as these veins indicate. 

South of the Snake River begins the Great Basin structure. Many N**S fa 
faults,and some Basin Ranges have been produced by striking and tilting of these 
small crust blocks. The uniform E-W veins system,as would be expected, are not 
found here. It is natural that the strike of the Owyhee veins should be N-S, 
parallel to the fractures thought to have outlined the Owyhee range. --- Two vein-forming periods. Most of the veins north of the Snake River are 
pre-Miocene and post-Carboniferous, probably Cretaceous or Eocene. Considerable 
amounts of Placer gold are found in gravels in Neocene lake beds. Miocene 
basalts, andesites and rhyolites occur at Willow Creek and Wood River and cover 
the vein croppings. 

The second period is postQMiocene. Some veins of this period probably 
occur north of the great valley (Custer b.eins, possibly) ,but the beat evidence 
is from the Owyhee region,where the gold-silver veins cut the granite, and the 
Miocene rhyolite and basalt. 

Classification of the Veins • 

.A. Pre-Miocene Veins · in Granite. 

Gangue quartz,rarely calcite in part. Open fissure filling. Adjoining ro.k 
changed to sericite-quartz-calcite aggregates,pyrttlzed. 

1, Silver Veins. 
(a) Banner Type. Strong,well-defined,w~th small amounts of pyrargyrite, 

argentite,blende,tetrahedrite,rare galena,very little if any gold. Banner,Sil­
ver King and Vienna, Flint. 

, 
(b) Democrat Type. Fissure veins,galena and blende,with some pyrite,arsenop 

tetrahedrite, in small amounts of siderite gangue. Democrat mine, Hailey.Rare. 

2. Gold-Silver Veins. 
Atlanta Type. Strong well-defined qtz veins,pyrargyrite, stephanite,argen­

tite,native Au and Ag, py, I.t.a little galena and blende. Common ration Au:Ag 
1:25. In metasomatic granite. Atlanta (J.E.Clayton,TAIME V,471,1876-7) and Rocky 
Bar. 

~. Gold Veins. 
(a) Florence Type. Well-defined qtz veins,with native gold and a small % 

sulphidesivery little galena and py. Au:Ag::l:2.ilorence. 



---------

(b) Gold Hill Type (18th ARUSGS, pt.III,69l). Well-defined simple or com­
posite qu~rtz veins,with free Au and notable sulphides:py,arsenop.,gal-, blendej 
occ. stibnite. Sulphs. 4-8% of the ore,and 6enerally rich(2.5 oz.Au.,5 oz.Ag/t) 
Gold Hill, Boise Co. ,Neal District, Elmore o. Warren gold veins between 3& and ':: 6, 

(c) Willow Creek Type. (18th ARUSGS,pt.III,7l2). Well-defined,simple, nar­
row ve1ns,with abundant sulphidee:py,arsenop.,galena blende,with relatively smi 
amount of otz and calcite ganguejrare ccpy. OR well sericitized and pyritized, 
with trace of Au. No free gold. Au:Ag ratio often 1:1. Checkmate,Goodfri.., etc. 
~eins, Willow Creek dist. 

(d) Croesus Ty~. Veins in granite or dioritejqtz-cal.gangueiabundant cCPi 
pyrrhot1te,py,with minor arsenop,galena, blende. First class ore 1s f~ssure fil­
lingjsecond class ore replaced CR. Au:Ag::l:6. Less than half gold free-milling. 
Only near Hailey,in Camas No.2,Tip Top,Croesus etc. mines. Resembles Roseland, 
B.C. ,with this differen&e: Rossland ore formed by metasomatic replacement of the 
diorite along the fissureej11ttle if any free goldj1nstead of sericite,abundant 
brown mica. with secondary calcite and qtz. 

B. Pre-M10cene Veins in Granite Porphyry and Diorite Porphyry. 

These rocks are intrusive dikes or irregular bodies in granite. Veins in X. 
theee usually characterized by a great shattering of the rockjthe minute seams 
are filled with rich ore ,separated by metasomatically altered rock. Pioneer and 
Newburg mines, ~uartzburg,Idaho Basin. 

C. Pre-Miocene Veins in Limestone,~uartzite, Shale. 

Wood River Type. Fissure veins with abundant galena and some blende,tetra­
hedrite, py, arsenop.,in gangue of calcite,siderite, or intermediate mixtures 
Ca, Mg. ,Fe carbonates. Some cavity filling,but much of ore by CR replacement. 
Per ton concentrated ore, 50% Pb, 100 oz.Ag. Au never above 0.5 oz./ton. Common 
near Hailey and Ketchum, Wood Riverjprobably also near Bay Horse ,Custer Co. ,Ruth 

burg. Washington Co. 

D. Post-Miocene Veins in Granite, Rhyolite or Basalt. 

(a) Black Jack-Trade Dollar Type. Normal fissure veins-fissure fillingjsome 
low grade replacement OBs in rhyolite. Ore minerals minor arientite and ccpy. 
Gangue qtz. and valencianite. Au:ag::l:120. Black Jack,Trade Dollar minee,Owyhee 

(b) De Lamar Type.Filled fissuree in rby.Few or no sulphs visible.Occ.py, 
argentite, pyrargyrite. Gangue lamellar qtz. Au:.lg: :1:10. 

Contact Deposits. 

Silver-Lead. South Mt. Type.Arg-gal. ,blende in contact meta calcareous etrata,wt 
with gangue of cal. ,qtz.,actinolite, ilvaite.S.Mt. ,prob.Sheep Mt.,Custer Co. 

Copper. 7 Devils Type.Bornite,with up to 20 oz.Ag,very little Au,in gangue of 
garnet, epidote,specularite,calcite qtz.,as irreg.bunches on Is-diorite contact. 
7 Devils district;prob. Copper Camp in Cuddy Mts.,Wash.Co. 
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THE VEINS OF SILVER CITY AND DELAMAR. 

(pp.107-l89) • 

IN SI Idaho, Owyhee Range,on S side of Snake River, near Oregon line. 
Range has a ~ranite core. In pre-Miocene times it was narrow but abrupt,with 
same N-S trend as today, 40 x 15 mi. It was flooded in Miocene times by rhyolite 
and basalt flows (Columbia River lavas). 

The oldest flow,basalt,often coarse grained, allied to diabase. It buried 
W slope of range to known depth of 2000'. Rhyolite flow followed, light-colored, 
qtz r~ch. It covered basalt on the west slope to 10OO',and the granite of the 
east slope by as much or more. The source vents for these flows were near the 
summit of the range. Probably during the Pliocene, new basalt broke thru the 
flanks and summit. Fissuring followed,many fissures following old dike lines, 
then mineralization. ~ 

The granite (an outlier of the Idaho batholith) is a normal muscovite gran­
ite, average grain size 4 mm. ends toward the p~rphyritic,Bome feldspars 3 ,em. 
Biotite. Weathers easily. Loca1ly it is medium-~rained diorite,but this may be 
an intrusion. The granite is ~raversed by a 150 belt of qtz-bi schist and 
quartzite-a roof pendant. 

~ Lamar M!!!!. 

PrOduCtion, 1891-1898 149,211 Oz.Au.;2 ,.544 ,475 oz.Ag. Au:Ag: :1:20. 
The country rock is rhyolite,showing widespread alteration-pyrite,marcasite 

sericite. Silicified near veins. Streaks of rhyolite in or near the veina ahow 
kaolin mixed with sericite to form a soft yellowish clayey mas. often very rich 
in gold and silver. 

Iron~. 'Tabular mass of aUff, compact, green-gray clay,pyritized. 
Dips S or BE, with many rolls and curve •• The veins abut on it. Very rich 
silver ores along the plane of contact-"eilver stopel". The "dike" is a fault, 
consisting of intensely altered and crushed rhyolite. Concentrate. from the py­
rite in it give $2-4/ton in Au and Ag. 

Outcrop.. Croppings are very indefinite,not traceable for any distance. 
Rock and qtz have crumbled,covering surface with fragmentl. But no rich ore 
came from the outcropl. (p.125). . 

Veins. Ave.strike 135W (10-45).Ave.dip 38S1 (25-55). The veins appear to 
steepen with depth. There are 10,20-80' apart;many however are offshoots from 
trunk: veins eucha. the Hamilton and the 77'.Widthsl-6',ave.3-4'. The walll are 
indistinct, especially where the veins are thick, and consiat of alternating 
streaks of quartz and altered rhyolite. But in many places the veins are excel­
lently defined,sharply separating the qtz from the rhy. The qtz. often containl 
angular OR inclusionl. Where the veins abut against the Iron Dike the ulual17 
bend :I. 

Ore Shoot.. Shoots have extended from near the surface to the 10th level 
(550'~low the OC). The trended SE at gentle dips along the plane of the vein, 
and roughly following the dip of the Iron Dike.No shoot is more than a few hun­
dred feet from this dike. Shoots generally about SOO' long,l-30' thick(usually 
1-6). 
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Plan of Ore Distribution in Shoots. 

a-rich ore. 
b-poor " ($ll-20/t,mainly Au 
c-barren quartz. 

~elow the 10th level a barren zone has been encountered,now being explored 
to the 12th level down the dip of the ore bod7."The veins continue of good lizeJ 
and apparently of the .&me general character as in the parts nearer the surface, 
but no considerable ore shoots have been deve10pe4. All the quartz contains 
some va1ue;for instance, $1.20 in gold and 40 centl in silver per ton on the 
twelfth level, and occasionally higher values are met with." (p.127) • 

.2!:!,. The gangue is all white quarh, with a peculiar laminated structure. 
The quartz is light, easily crulhed, and made up of laminae crossing one another 
in all directions. (Septa). ~oth sides of each thin central plate are covered 
with a mass of minute quartz crystals. The quartz has replaced calcite or barite 
Metallic ore minerals are rarely visib1e;the sulphides, mainly pyrite and rich 
8ilver sulphides,make up less than 0.75% of the vein. Free gold occurs,very 
finely divided. The altered clayey rhyolite i8 apt to carry rich lilver but 
rarely much gold. The ore in the silver Itopes consists of ceragyrite, argen­
tite, pyrargyrite. 

Silver Stopes. Wherever the WilBon, Hamilton or 77 vein comes in contact 
with the overlying Iron Dike they are especially rich, and bunchel of rich ore 
also occur in the seoarating country rock. In t~e crevices immediately adjacent 
to the Iron Dike are found nugget8 of argentite and ruby silver embedded in 
c1ay,and small streaks of Boft whitish kaolin strongly impregnated with argen­
tite,a1so sometimes rich in gold. The Wilson and Hamilton veins carry no rich 
silver ore except along the dike. 

Florida Mountain Vein •• 

Florida Mt. traversed by a number of long parallel veins, principally sil­
ver-bearing. Main vein is the ~lack Jack-Trade Dollar. Described from N to S. 

~ooneville Mine. Vein strikes NNW to N,dips 771 to 90 to steep E. 4-12' 
wide,carries abundant but low-grade ore. The country rock is light-gray rhyolit. 
often banded,a normal felsophyre. Near the vein it is more or leiS pyritiled 
and softened. No good croppings exceot in trenches,though surface debris along 
course of vein shows much sift aletered rhy and fragmentl of ferruginous comb q~, 

Underground the vein consistl of altered and crushed rhyolite filled with 
seams and stringers of granular quartz and ve1encianite. The wal11 are not al­
ways well ' defined. (p.135). The ore consi8ts of finely divided argentite, s.t. 
visible as dark spot8 in the white quarh;there is some gold. Sparse py cubes 
in the qtz. Occ. a little 1amallar qtl,the septa covered with small valentianite 
crystals. 

~lack Jack Mine. Important producer. Au:Ag::l:80. Lower part of vein in 
granite;in that rock, but never in the rhy.,thevvein persistently follows a 
black diabasic basalt dike,a few ft.wide;a feeder for the o148r basalt flow 
shown in the Vert.Long.Prol. This is why the vein does not follow the dike in 
the rhy. The upper part of the mine is in fe1sophyric rhy. The granite is only 
slightly altered near the vein:rare1y it carries py and Bericite. The basalt 
dike is of.en softened by pressure and partly converted to clay. It seldom 
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carries much pyrite,but is nearly always chlorite and epidote. The basalt oc­
curring as surface flow near the vein is much altered, grayish green,fine­
grained and contains much scattered pyrite. The rhyolite is somewhat altered 
near the vein throughout the mine, co~aining infiltrated quartK and often a 
little pyrite. In place. the alterat ion is sreater, the rhyolite becoming 
filled with fine chloritic material, doubtless derived from the underlying 
basalt. The dikes of rhyolite in granite are apparently fresh,though really 
far advanced in silicification. • 

Vein stfikes Nl5W,4n S part of mine N30W.Ave.dip 80W,dip often 90. Little 
or no cropping'iveins traced by cuts, tunnels. Usually but little qtl.,rock 
crUmbling soon maske vein. Where shown in trenches,vein shows only small streaKS 
of qtz and valencianite with comb structure,stained and encrusted by limonite 
and hematite and embedded i n soft brownish hematite,often with masses of kaolin­
like clay. 

Underground, the gangue is quartz and valencianite igranular normal vein 
quartz, perhap. more translucent than usualioften as crust. of projecting 
crystals. The val encianite forms granular massel of milky white color mixed 
with quartz, or crusts showing characteristic wedge-shaped crystaDa. The val­
encianite occurs all through the vein,in rhyolit~ and basalt as well as in 
granite, often equals or exceeds qtz. in amount. Minor violet fluorite oc­
curs; calcite is absent. 

The ore minerals consist of finely divided argentite and ccpy and a little 
galena, also in small grains. Little or no py. Argentite also as thin sheets. 
Rare native gold. Ave.value,1893-6: Au,ol/t 0.55 Ag.,40 Ol/t. Gold thought to 
b, in the ccpy. Concentrates rpn not over it 1 ., but $2500/t. 

Note: This would seem to indicate the precious metal. came in with the 
sulphide •• How could they select such minute grain. by any process of post­
sulphide, intramineral fracturing! 

, 
~ Structure. Rh1olite. Here the vein i. wider than in the granite:4'; 

but values in yhe rhyolite tend to be spotty. The vein consists of altered 
rhyolite ~raversed by many stringers traversed by qtz. and valencianite,very 
different from the regular character of the same vein in ganite. The ore 
however is entirely similar to that in the granite,and as a whole the same val­
ue. prevail. Pay chiefly in the .tringers. 

Granite. Here the vein structure is intimately connected with the basalt 
dike. ~ dth of the dike,which is ver t ical or dips steeply W,is 2"-4',ave.2'. 
Often Boft and clayey, its w~ll. are often sharp,and separated from granite or 
vein by thin seam. of clay. The vein may be on the JW or HI of the dike, or 
on both. Ave. wodth of vein 10". ~ clay gouge contact separates the vein 
from the dike,but the gangue is ~ frozen to the granite. Especially where 
the granite is pegmatttic it is much broken near the vein and hal nests and 
veinlets of qtz and valencianite. Where the dike is soft and clayey, ore i. 
generally found • . 

Note: The tendency for .fissures to reopen in granite along dikes dif£er­
ing in texture radically from the granite bas been ptan.'d out in Geologic 
Parallel~.: Hog Mt. and Paracale. 
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In the Black Jack mine,a rhyolite dikes occurs intermittently on the HI 
of the basalt dike. Inclusions of granite occur both in the quartz and in the 
basalt dike, but only one case was seen of an inclusion of basalt in the quartl 

Trade Dollar Mine: Here the vein has more silver, les8 gold than in the 
Black Jack. 0.25 oz.Au/t, 40 oZ.Ag/t. The sulphides are finely distributed. 
Granite fragments in the vein are often coated with a layer of rich sulphide., 
then with comb quartz. 

In the basalt, the vein is usually well-defined but narrow, with good 
walls and frequent comb structure. In the rhyolite the vein is also well-
defined and with good walle, and usually wider than in the basalt. But the 
vein is best in the granite,followed gy the faithful 2' basalt dike,usu­
ally crushed and clayey. 

The formational contacts cut by the vein give a good chance for ob­
taining the vein-fault displacement. Striae (un~common) are usually horizontal. 
(p.l44), The granite-basalt contact in the Blaine tunnel has been displaced 

• 
horizontally 125', west side north. In the Black Jack mine the throw ie le •• 
than 10~'-Jsame sense. Lindgren. conclude, that the HI has moved (relative to the 
JI) 4OIA:n~ to the B,at 40°_60° from the horizontal. 

!!=: Eagle n. Veins. 

Important producers in the old ~s. 

The vein crossing the ~uartz No.2 claim (see ma~), vertial to 750 E,carried 
a considerable OB near the S end of that claim. Vein seems to be "formal' in the 
granite,up to 3' qtz.,in part ~ssive,in part with excellent comb structure. In 
the granite porphyry dike Shown,however,the rock is extensively brecciated by 
qtz,and many small veinlets follow jointing in the porphyry; jointing strike. 
N40I and dips steeply north or south. 

The Oro Fino vein produced $2,000,000. 800 I,several veins,in granite. 
Surface stopes. Vein l-5',surface stopes average 2'. Dump specimens show vein 
follows basaltic dike. completely shattered in places by quartz seamB. Much 
of qtz 1amel1ar,pseudomorphic after Kat.*s_ barite. Ore bad free gold and argo 
Au:Ag::I:4. $17-28/t. 

The Ida Elmore produced $1,300,000 plus. Shaft on dip llSO',but ore did 
not extend that far,probab1y less than 960'. OB apparently of Tertiary type: 
longer strike than dip extent. Vein said to be 3'. 1885 1:4 gold-~silver ratio. 
$40/t. 

Golden Chariot produced about $2,000,000. High grade. "'PeptIJ /116 q '(fJro/ 

Vertical range of ore on Mahogaay vein 1000' plus (o~tcropped). 

Cumberland dips 60E;granite as usual is almost fresh close up to the vein. 
Vein sharply defined,usua11y fDozen to the walls,I-12";laminated qtz. Crust. ot 
rich ore on " and around included granite fragments-slivers parallel to vein 
walls. ~tz has argentite,Au na.,ZnS-J High grade.Ratio 1:4 to 1:50. 
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Poorman Vein System. Imp. early producer. $3,000,000. 
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. tt.I;,JJ,.r~ ~ 'l#t.,4:e­
De 'Lamar, Idaho • 

, . v.J 6$ 5110 /p If From" Some Go Id 
~ 19 ~ t/ . Church Li~c mIn, 

Depo '~i ts of the NorthWestl~ by Francis . 
EMJ 8-26.-11. 

. r 

Ildi;~ta;,:t .i(an. SW" Idaho, Owyhee range, 5 miles W of Silver City. Owyhee !'o . 
':F$iligeis the niost nortnerly Gf the Great Bas in groups. De Lamar jltl.~~ 
w~stofthe ·highe .~t peaks of the range;. its el~v is 55°0 ' ;, vei'ns o~te_ 
on a .ridge S ().f t()Yn,.a t 6000 t • 

0 - • Owyhee range has p'ares, po·st-Car'b onife ili:@.tlf8t~ 
'mixy, gr.ani te formed a steep 'r''iow ridge' wi th same .' 
. e'sent mts. Miocene, ' volcani ·e~nt$ opened ne!1r summi to ' 

raq,ge" poured forth much bas~lt and then equal amount · of rhy. (CQn .jI ·~·";""'~··" 
with Columbia river ba.salt tQ ... thewestJ • After "the rhy, probably 
th~ Pliocene, a small flow Of basal~ oce:urred. d:l rom then to date, 
sion .. 

. In post - Mi ocene time, rocks of Owyhee range fissured; fissures 
often closely followe d the lines of older dikes. eins fonned in thes,e 
fissttr:~s .. / Silver veins of S:1b lver ' CitY :h"@"'f' all three country rks, but, 
gold ~:,~ 'ins of De Lamar conf ine d to the tny. " 
¥i:n,e, r~.lization.'I'wo stages at De Lamar. i . ~alcite and barite; 2. th~ 'S'e 
repla<f~ Gl b y auriferous qtz. ~ 

f~-.r.ins fork and join to form a linked syste~; 10 veins, 20 to BG' 
apart. veins 1-6 ' wide. Ave strike N35W " ave dip 38 BW. Ve ins conx .•......... 
fined to FW side of a b ody of decomposed rhyoli te known as the II I]['P'lS.~\. 
Dike" • . This is a mass of co mpact pyr i tiferous· clay dipping S ar SE ;10~ 
or l€ s;'S , with frequent rolIs and curls.tti\ltho veins at abutt agains~t~: .. 
the i ~;~'n CiUke J it do es.not a p pear.to fai 'lt them" but to be pre-o~e,:';'~ aiIf~ 
to ,.have absorce.,d., the flssure-formlng fo!'ces so t -hat they b ecame I n op~:r-
ative ,a--bove it. :t 

T~e iil~ed fiss u res are usually sh~rgly separated f rom the rhy 
country, of which t hey contai n a.ngular frags. Filling has a lamina.te.d 
structure& thin tabu lar pe ice s of qtz cross one another in every dl:rec­
tion, a.nd are encrusted on bo t h sides by minute qtz crys tals. This . qtz 
is evidently pseuQomorphic after t he calcite or barite which consu~~te 
the orgginal vein f illing. Alte r ed walls contain pyrite, ma.rca.site" and 
little sericite. they are usu~lly well silicified • 

. Gol d .. ~.n the friab l e qtz; , ~ilicifie5~, ,~ rbl.J' barren. Kaolihized r~y, tho 
low 7n~1~t? may ha-:e er:ough slIver to b "".?},e., A:,,€ .. grade of are 1 .S 
$14 In ~ldt:' a,;nd $2 I n slIver. ,61% of gal , f\:eej-mllllng. C,oncent rates, 
while a vera g ing $476 i~ g old make' up only 0.75% of the ore .. 

" . 

Main producing zone from a li tt le b elow t h e surface d own to the 1 
lev, following dip of iro n dike, with dimensions of 600 x 400 X 700 ' • 
W~ th in t his zone near l y all of'th e veins contain ore shoots. Caay of i­
ron dike dammed back s olutions; best go ld just be'low it. " OresI:0 ots n~­
ver mor e than a few hundred ft frpm the d.e composed rhy. Ihey p Itch 25 
SE .. 1-30' ride, 200' long , some e?ctend f rom near surface to lOth levo 

Q, tz mai n ga.ngue ; a l i t tIe baI i te; i n one ca.se valenc iani te. 
r a rely visible ; py YllOst c ommon. Na Au , argentite, pyrargyrite; 
Ce rarg yri te only sec. min " Gold ie llo!w i rregular flake s. Fine ly 
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