
of these high summits and break throun·h 
in conspicuous areas along their flanks a~d 
at the canyon level. The canyon is a11 area 
of depressions of ancient sedimentary 
formations, as might b2 expected from the 
vast accumulation of extrusive igneous 
rocks exhibited in its walls. 

The Wallowa Mountains that border the 
canyon in Oregon, at a distance of from 
seven to 20 miles, arc knoll'n as the Eagle 
Range on their eastern front parallel to 
the river. They arc in fact an irregularly 
shaped uplift, 20 by 40 miles in area, pre
dominantly of siliceous biotitc granite, 
flanked with highly altered sedimentary 
formations. The summits of this g1·cat 
granite 1,1plift present a remarkable exhi
bition of glaciation. Its drainage is entire
ly to Snake River through the Powder, 
Grande Ronde and Imnaha rivers, Eagle 
and Pine creeks. 

All the streams mentioned originate in 
U-shape glacial valleys from five to 15 
miles long, running to all points of the 
compass from a central nucleus and carry
ing many tell-tale ice-worn knobs along 
their floors, with numerous cirques and 

,remnant glacial lakes, present one of the 
most conspicuous glaciated areas in the 
northwest, with a number of bare gray
white granite summits and connecting 
ridges ranging from 8,000 to 9,500 feet 
above sea level. 

One of the high crests of these eleva
tions is of dull brown diabase, 3,000 feet 
wide, which narrows to 300 feet in width 
at the foot of the mountain near Minam 
Lake, with a definite funnel-shape attitude 
of this basic intrusive into the ;;,iliceous 
gray granite. 

In the strike of this intrusive dike to the 
r.orth, on the opposite side of Minam Lake, 
a bold reef of mineralized granite or 
quartz monzanite, a thousand to two thou
~and feet wide and two mites long, is well 
stained at the surface with limonite 
patches and seams and in the sheltered 
portions of the cliffy outcrop the forma
tion is quite richly stained with copper 
carbonate. 

There is no development on this showing 
beyond a few 10-foot prospect holes which 
exhibit some conspicuous pitted patches of 
sericite and some joint plane showings of 
pyrite and chalcopyrite. 

This great reef of mineralized granite 
is of que?tionable economic promise as a 
porphyry copper, but to the few of us who 
are left who saw the Utah Copper in its 
early cut stages when Colonel \Vall was 
struggling to bring it to public attention 
and was considered an optimistic fool for 
his efforts, the contrast is not without 
merit. The chief object of this comrari
son is to emphasize the fact that the plu
tonic magma base of the formations under 
discussion is distinctly copper bearing at 
this and many other points in the Snake 
River mineral province. 

Snake River forms the boundal'y line be
tween Idaho and Oregon through its can
yon course to the mouth of the Grande 
Ronde River, as illustrated by the accom
panying sketch map of the region. 

The history of the metal and mineral 
production of the Snake River Canyon 
dates back to the early gold discoveries 
of Baker county, Oregon, and the dis
covery of the Seven Devils bonanza cop
per ore belt adjacent to the middle section 
of the Canyon in Idaho, brought into 
prominence by the richness of its ores 
something like 40 years ago. 

The gold production from small quartz 
filled fissures, some of notable richness 
and occuring in the sedimentary forma
tions and eruptive granite slopes of the 
Oregon side of the canyon, in Baker 
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The Snake River Canyon country, eastern 
Oregon and wcsteri;i Idaho. 

county, at distances varying from two to 
fifteen miles from the river, has totaled 
upwards of ten millions of dollars, and 
the production of the Iron Dike mine at 
Homestead in the same county is credited 
with an output of five million dollarn 
gross value in crude, gold-bearing copper 
ore and concentrates, while the produc
tion of the mines on the Idaho slopes of 
the Canyon includes a million ounces of 
silver from the grey copper ore deposits 
of the mineral district three miles back 
from the river, and a conservative esti
mate of 20,000 tons of crude 20 per cent 
copper ore, principally in the form of 
bornite and copper carbonate minerals 
from the so-called contact metamorphic 
deposits of the Seven Devils district. 

The copper ores of this great mineral 
province are - almost uniformly associated 
with high ratios of gold and silver that 
seldom fall below $1.00 of value in the 
precious metals to one per cent of copper 
value in the larger disseminated deposits 
which should prove an imporatnt economic 
factor in their treatment. 

In their surface expression, these ores 
occur as simple fissure veins, so-.called 
contact metamorphic deposits, distinct dis
seminated porphyry copper types and as 
great siliceous shear zones, also fracture 
zones described by the older geologists 
as the "Catoctie type," common to the 
southern Appalachian region. These are 
usually associated with small veins of 
chalcocite and disseminated grains. and 
flakes of native copper. Their occurrence 
so far has proven unimportant although 
in his Blue Mountain report, made thirty 

years ago, Lindgren describes a deposit of 
related character as8ociated with amyo·da
loidal basalt flows, epidote and calcite ;1in
erals, to which he gives some analogy to 
t~e Lake Superior deposits. This par
ticular showing· described in some detail 
is situated a short distance west of the \ 
Oregon Copper Company's property near _) 
Medical Springs in Baker county, Oregon. 

The only development activity in this 
entire field at this time is that of the 
Oreg·on Copper Company and Clover 
Creek Consolidate,j Mining Company, sit
uated about 18 nules west of the canyon 
from the mouth of Powder River and 25 
miles e~st of Baker City, Orego~. These 
p_ropert1es were brought to public atten
tion several years ago by a veteran engi
neer of that region-John Arthur-as the 
result of development activities at Home
stead and the Seven Devils deposits far
ther north. 

The Oregon Copper Company's propertv 
is a consolidation of three former group·s 
known as the Goose Creek, the Balm 
Creek and Poorman, and now carries a 
consolidated area of 1 71 mining claims. 
approximating one mile in width by five 
miles in length. 

. The property has recently been equipped 
with modern camp buildings, capable of 
accommodating a crew of one hundred 
men; an electric power line has been ex
tended from Baker to the mine which 
supplies current for a 1,400-foot com
pres~or. and other auxiliary machinery for 
eontmmng the development campaign. 

The property is being developed through 
two vertical shafts approximately 2,000 
feet apart and now down 400 and 700 
feet respectively, with 15,000 feet of un
derground work, disclosing at this time 
a proven ore reserve conservatively esti
mated at 300,000 tons, which from con
sistent sampling shows an average value 
of $10.00 per ton in copper and gold, and 
indicates a very probable additional re
serve of equal volume and value in the 
present total development of the mine. 
The development is at a stage where the 
tonnage and values can be reasonably ex
pected to expand very rapidly as the work 
progresses. 

The individual ore courses of the Ore
gon Copper property vary from 10 to 100 
feet in width, striking east and west and 
dipping south at high angles. They are 
mostly covered at the surface with a thin 
veneer of Columbia basalt flows varyin~ 
from a few feet to 150 feet in thickness 
which has been eroded through by several 
shallow tributaries of Powder River, ex
posing the underlying ore bearing forma
tions in brown and purple stained sili
ceous and gossany outcrops, in some in
stances carrying very excellent values up 
to $5.00 and $6.00 in gold across a width 
of as much as eighty feet, as at the 
Bairn Creek ore body. 

This ore shoot was first developed by 
surface adit tunnel to a face depth of 
200 feet and later through a vertical 
shaft with three underground levels con
nected by an independent raise on the 
ore body. This shaft is now down 700 
feet and an exploration of this ore shoot 
has been undertaken at that horizon. 

This interesting ore body is pipe-like in 
shape, varying from 20 to· 80 feet in cross 
section by 150 to 200 feet in length, its •\ 
width being governed by economic limits 
as $4.00 values are taken as a minimum. ...I 
There is no copper in the outcrop beyond 
some faint carbonate stains but dissemi
nated chnlcocitc specks appear in the ore 
at the first arlit level and chalcopyrite 
an1l pyrite came in with gradually in-



crPasing proportions in both copper and 
gold as the development in depth pro
gressed. 

One of the most interesting cross sec
tions of this ore bodv is at the 440 shaft 
level where a cross cut was driven through 
the ore and at this horizon oxidation was 
practically absent, the ore being predomi0 

nantly clean .unaltered· clrnlcopyrite witn·· 
a subordinate amount of associated pyrite. 

This particular cross section of the ore 
body by careful sampling -in fixe foot ·sec
tions taking channel cuts of 10 pounds 
to the foot gave 2.9 per cent copper and 
$7.00 gold per ton, after rejecting one 
IO-foot section in the middle of the ore 
body that gave sampling results varying 
from 5 to 27 ounces gold per ton and as 
much as 20 per cent copper on some of 
the cle:rner bands of chalcopyrite, for fear 
that these values would be of erratic oc
currence. 

The sulphide minerals occur in roughly 
banded form and indicate an originally 
sheared or sheeted rhyolite porphyry dike 
that has subsequently been mineralized 
with pyrite, chalcopyrite and silica of three 
distinct periods, according to thin section 
microscopic studies, giving quite definite 
evidence of continued and repeated min
eralization and prospective deep seated 
range. 

This Balm Creek ore body carries oc
casional strong showings of barite gangue 
which is believed to identify it with the 
vein in the Poorman workings . and also 
with the great vein outcrop 180 feet wide 
on the Clover Creek Consolidated property 
to the west and a similar great barite 
bearing vein on Goose Creek near the 
east end of the property, extending over 
a total linear distance of seven miles. 

The other developed ore resources on 
the Oregon Copper property are in the 
vicinity of the Poorman shaft, 2,000 feet 
east of the Balm Creek ore body. A 
drift has been extended at the 500-foot 
level between these two shafts the full 
dbtance and the Poorman shaft is now 
being deepened to intercept it. 

At the Poorman shaft workings, a sur
face adit has been driven in on the 
course of the Poorman vein to the east 
for a distance of 1,200 feet and a similar 
long drift has been extended on this vein 
from the 150 foot shaft level. These 
two avenues are connected by raises. 

Crosscuts extended from the adit drift 
exhibit a continuous vein varying from 
10 to 40 feet in width, largely oxidized 
at this surface horizon but at the 150-
foot shaft level this vein exhibited along 
the drift and in a dozen crosscuts is 
largely unoxidized chalcopyrite and car
ries average values of 2 % to 8 per cent 
copper and $1.80 in gold and silver. 

Both from this shaft level and the sur
face adit, crosscuts have been extended 
to the south and have encountered the so
called Leached Vein. This is a steeply 
dipping fissure fifty feet wide and the 
position of the crosscuts indicates a defi
nite strike length of 400 feet in fairly 
uniform wall boundaries. 

The gangue of this great fissure is al• 
most as porous as a piece of soft coke. 
It carries about one per cent copper in 
the form of scattered specks of chalcocite. 
This interesting leached gangue has been 
subjected to careful thin section studies 
and is believed to be a cindery residue 
of an original massive chalcopyrite ore 
which should mean a very important hori
zon of secondary chalcocite and high-grade 
shipping values when permanent water 
level is reachecl. It is confidentally ex
pectecl that this enriched horizon will be 
found by the extension of the develop-

Glaciated surface-Wallowa Mountains, Oregon. Taken from an elevation of 8,400 
feet. 

ment from the 500 foot level of the shaft 
to the east. 

A crosscut from the· 300-foot level of 
the Poorman shaft to the south passes 
through a highly mineralized zone of 
granite porphyry with scattered chalcopy
rite and pyrite and some fair sectional 
values. These workings exhibit several 
strong dikes of highly chloritized diabase 
as well as the fresher looking basalt dikes 
and it is believed that the diabase dikes 
have a genetic relation to the ore occur
rence whose ultimate source, however, as 
suggestecl by Lindgren who made a spe
cial report on the property in 1925, is 
the nearby Sparta granite stock. 

In addition to the veins described in 
these workings, shallow development has 
been extended on six other siliceous ore 
courses exposed at the surface by the 
erosion channel of Balm Creek, which has 
scored away the overlying basalt across 
the full width of the ore belt at this 
point. These additional ore courses are 
just as attractive in their surface expres
sion as the veins already under develop
ment. One of them fully 100 feet wide 
carries surface segregations and silicified 
bands of gossany gangue containing good 
values in gold by selection. The future 
development plans include the crosscut 
from the 500 foot level across the whole 
series to test out the ore bearing merits 
of the other veins. 

This property was employing 50 men in 
its development progress. The work has 
recently been slowed up by reason of en
countering an increased water flow which 
has involved a change of pumping ma
chinery from air to electrically driven 
pumps. The work is again in progress 
and giYes eminent promise at this time of 
developing as many million tons of pay 
ore as it now measures in hundreds of 
thousands of tons of well-developed re
serves. Although the ~urface outcrops of 
these interesting ore courses are obscured 
over 80 per cent of their linear extent 
by the thin venoer of lava and its debris 
and are only expose<l in the shallow ero
sion channels referred to, there can be 
little doubt of their linear persistency 
throughout the entire length of the prop
erty and the adjacent Clover Creek group 
with the probable repeated occurrence of 
valuable ore bodies. 

The ore bearing belt is enclosed in a 
flat dipping series of ancient sedimentary 

formations made up of slates, shales, 
quartzites, _greenstone sills and tuff beds, 
together with some surface exposures of 
pure limestone. 

The whole Snake River copper province 
to the adjacent Blue Mountain area to 
the west, according to Livingston, repre
sents a coarse mosaic of regional fault 
block, and the fault courses carry the 
present main tributary streams to Snake 
River. 

It is very likely that the great ore bear
ing porphyry dikes 1haC·fraverse .. this 

- property are irf ·a11· ai·ea of depression, as 
a few miles farther north on East Eagle 
Creek thick horizons of pure limestone are 
in evidence which probably represent an 
elevated block that brought the deeper 
formations to the surface. These con
ditions afford the strongest promise of 
more favorable and replaceable wall rock 
along the Oregon Copper Company's ore 
belt as deeper levels are attained. This 
feature of the contiguous geology has 
been given very little detail consideration 
so far. 

The development on this property has 
been in progress for several years. The 
enterprise is supported by public stock 
subscription, is well financed and well
managed. In addition to Lindgren and the 
late James F. Kemp, the deposits have 
been studied by half a dozen promin.,nt 
northwestern engineers of high standing, 
all of whom have given them their liberal 
endorsement, and unless all ordinary signs 
fail the property is destined ultimately to 
become a very important and profitable 
source of copper and gold values. 

Adjoining the Oregon Copper Company's 
property to the west the Clover Creek 
Consolidated JI.lining Company is working 
a small force of men; has recently in
stalled up-to-date camp buildings and an 
electrically driven compressor. It is ex
tending a crosscut tunnel from Clover 
Creek through the ore bearing dike seri<'s 
which is now 1,850 feet long; has already 
passed through three highly mineralized 
shear zones up to 50 feet in width and 
will shortly encounter its main surface 
gossan outcrop whose shallow cut cle,·clop
ment across a width of 180 feet exhibits 
some exceptionally promising bands of 
goss::m ore in siliceous and spongy ganguc 
which contain, according to surface asEay_,. 
from $1.00 to several dollars per ton m 
gold and some lead bearing barite bands 



carrying high silnr values. This zone 
!!'ives the most attractive promi~e for the 
anticipation of heavily banded sulphide 
conditions when it has been fully crosscut 
at the tunnel level. 

Another surface exposure on this prop
erty is a zone of highly mineralized rhyo
lite porphyry 100 feet wide, containing 
considerable barite and copper staini ngs 
with some chalcopyrite with selected 
values in gold and silver running up to 
several dollars per ton. This big sho\\'ing 
is a thousand feet west of the tunnel por
tal and is now under test by diamond 
drilling, preliminary to shaft development. 
The general conditions on this property 
are so definitely related to the surface 
showings and promising underground ore 
character with those of the Oregon Copper 
as to leave little doubt of their import
ance in commercial results as development 
progresses. 

The most productive copper-gold ore de
posit to date in this Snake River province 
is the Iron Dike mine, which carries some 
remarkably interesting and controversial 
features from . a geologic standpoint. The 
following quotation from the 22nd Annual 
Report of the U. S. Geological Survey by 
Waldemar Lindgren, made thirty years 
ago, covering this · property in its early 
stages of adit development, is of keen in
terest in its general application to other 
outcrop condition of the province. 

"The croppings are large masses of 
black and brown stained rocks, one knoll 
rising 75 feet above the general slope 
and measuring 100 feet across. It is said 
that the croppings can be traced for some 
distance in a west-northwesterly direction. 
At any rate, few walls or fissures can be 
seen; one near the mouth of the highest 
tunnel ~trikes north 55 degrees west, and 
dips 60 degrees south. The maximum 
width of the croppings is probably 200 or 
250 feet. On the rusty surface of the 
croppings scarcely any copper stain \n
dicates the heavy body of chalcopynte 
immediately underlying it. Holes a foot 
or two deep show somewhat decomposed 
pyrite but very little chalcopyrite, the 
latter 'ar,pearing only a little farther below 
the surface.· The upper tunnel, for the 
first 100 feet, is in heavy ore of mixed 
chalcopyrite and pyrite; then follows 80 
feet of poorer ore. A sharp contact here 
separates the chloritic greenstone from 
the dark-brown metaandesite. Crosscuts 
extending 25 feet each way in the best 
part of the ore show a width of four 
feet of solid sulphides which may average 
1.__5~ to 20 p_er..cent in copper. The largest 
part· of the tunnel is, of course, in poorer 
ore, consisting of disseminated pyrite and 
chalcopyrite in chloritic greenstone. There 
are also abundant quartz seams, veinlets 
and nodules which contain chalcopyrite, 
and often a regular silicification of the 
rock may be noted. Zinc blende or galena 
rarely occurs, and a little antimony is C?n
tained in the best ore. The ore contams 
about $2 in gold and 6 to 30 ounces silver 
per ton. These amounts are apparently 
independent of the percentage of copper. 
The intermediate tunnel, 150 feet long, 
with a crosscut 125 feet toward the west, 
also shows a heavy body of sulphides. 

"If the lowest crosscut, now being 
driven, exposes similar bodies of ore the 
deposit will be of considerable value." 

The original owners of this property 
seriously underestimated its remote situa
tion and transportation difficulties, before 
the branch railway was constructed. They 
developed the mine to the 400-foot level 
by crosscut arlits and drifts on the vein, 
tying up several hundred thousand dollars 

in the enterprise which failed to pay in 
such a remote situation. The subsequent 
history of the property is of keenest in
tere~t. 

In 1914 the writer called this property 
to the attention of Thayer Lindsey, now 
so prominent in Canarlian mining progress, 
who obtained a long lease and option to 
purcha3e the property anti is said to have 
paid for it out of royalties on subsequent 
ore shipments. As the story goes, Mr. 
Lindsey and his associates invested just 
$5,000 in re-timbering and shaping up the 
old development for production. He took 
hold of the enterprise late in 1914 when 
copper metal prices were all shot to pieces 
by the U boat activities of the war, but 
he apparently hacl an uncanny foresight 
as to their early recovery. According to 
published records of the Oregon Mining 
Bureau, from December, 1914, to Decem
ber, 1915, he shippecl 480 cars of crude 
ore; subsequently built an up-to-elate 100-
ton capacity flotation mill and established 
an elaborate modern camp, including a 
large boarding house, bunk houses and 30 
bungalow-type cottages for married men. 
The property was connectecl with the 
Idaho Power Company's plant at Copper
field four miles farther south on the river 
where an abundant supply of electric cur
rent was made available for operating the 
machinery. 

A shaft was starter! from the 400-foot 
adit level ; in fact a winze was already 
down 100 feet at this point in blank but 
highly oxidizecl gangue, which Mr. Lindsey 
recognized was not the bottom of the de
posit. At a short distance below this 
winze bottom he ran into the most notecl 
ore body of the property which proved 
to be 150 feet in width, length and depth 
-an apparently isolated block of ore
that was richly and fairly uniformly 
sprinkled with pyrite and chalcopyrite in 
a very hard, Eiliceous gangue, and is said 
to have given average mill feed values 
of 3 per cent copper and $3.00 gold per 
ton, with a production of 160,000 tons. 
A new shaft was sunk, near the portal of 
the lower tunnel, 440 feet deep through 
which this big ore body and other ore 
bodies were extracted. 

The enterprise was actively operated for 
five years until shortly after the close of 
the war, when it was shut down and re
mained dormant for several years and 
was subsequently sold in 1925 for $100,-
000 after a production that is said to 
aggregate $5,000,000 in gross value of 
crude ore and concentrate shipments, and 
$3,500,000 net smelter returns. 

The nature of this deposit and its de
velopment, subsequent to Lindgren's 
studies, has proven quite a controversial 
problem with the geologists who examined 
it. 

In 1926 the property fell into the 
hands of the -Idaho Copper Company, and 
the three-compartment shaft was extended 
200 feet deener and below the level of the 
river which· is only 2,000 feet distant, 
some drifting clone and a large footage 
of diamond-drill work accomplishecl, par
ticularly from the 7 40 level. This drilling 
campaign is said to have given some very 
interesting core results indicating large 
bodies of ore with values ranging from 1 
to 3 per cent copper with the usual asso
ciated value in gold. Contrary to the 
shallow development promise, gold is the 
predominant associated value with the 
copper, and the silver unin:iportant, rarely 
exceeding a few ounces m the concen
trates. 

In its present development, the deposit 
looks like a tabular ore shoot, a thousand 

feet long, distributed by thrust fault 
movement am! broken into blocks or so
called boulders of ore through the later 
injection of flat dipping igneous dikes of 
yellowish and green basic igneous rock 
and a thick zone of injection breccia 
which carries, in its matrix, marginal dis-

. seminations of chalcopyrite in bodies of 
ore from a mere pebble to blocks con
taining several thousand tons. These dis
turbed ore bodies, including the main 700 
stope which is said to have produced 160,-· 
000 tons of ore, are scattered through a 
disturbed zone 300 feet wide between two 
normal faults. The immediate bounding 
formation to the north is rhyolite and to 
the south, the complex of greenstone for
mations with thick horizons of volcanic 
and calcareous breccias and conglomer
ates. 

It has been suggested by some geologists 
that these disturbed ore bodies are frag
mental boulders formerly associated with 
the neck or branch of a volcano of caldera 
proportions and something on the order 
of the Braden mine in South America. 
While there is no conspicuous surface 
evidence of such an orifice, the suggestion 
is not without value as the vast accumu
lation of predominantly plastic material 
which constitutes the 10,000 feet of asso• 
ciated greenstone formations, tuffs and 
breccias must have involved one or more 
vents of such explosive character. There 
is evidence of two such vents, several 
miles in diameter, farther down the river 
near Pittsburg Landing with tell-tale 
patches of lignite coal indicating former 
crater lake marginal accumulations of 
organic matter. Such an orifice may exist 
near the Iron Dike mine and be obscured 
by the basalt cap which covers the forma
tion for miles in three directions. 

In 1926 the Iron Dike mine was taken 
over by the Idaho Copper Company and 
actively operated for over a year with 
a production of $70,000 in concentrate 
shipping values. 

During its recent operation a ventila
tion raise was extended from the 7 40 
level on the south side of the zone in 
virgin ground to the 400 surface adi~ 
level. This raise was completed just be
fore the operation was shut down and 
passed through 100 feet of ore carrying 
sectional assay values of 1 to 3 per cent 
copper with the usual associated gold 
values. The full sectional dimensions of 
this ore body are as yet unproved. 

The old mill on the property was partly 
renovated and in the hands of a com
petent operator, formerly with the Utah 
Copper Company, the shipping grade of 
the concentrates was raised from 12 per 
cent under some previous leasing oper
ations to 22 per cent with $19.00 gold 
and a few ounces of silver per ton. 

At this stage in 1927, the enterprise 
with its associated properties, the Red 
Ledge and the South Peacock mines, got 
into difficulties resulting apparently from 
a factional quarrel among the company's 
directorate for control and the enterprise 
was put into the hands of a receiver and 
has been dormant for the past two years. 
This receivership was terminated during 
October, 1929, and it is currently reported 
that this unit of the companys' holdings 
is to be· turned over to a prominent Ari
zona leasor and operations on its further 
development and equipment commenced at 
an early date. 

In the vicinity of the Iron Dike mine, 
there are numerous promising copper 
prospects. The ore bearing greenstone 
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formations, however, along this side of the 
river for 50 miles to the north are ob
scured by the thick flows of Columbia 
basalt, except for a narrow belt between 
the lower beds of the basalt and the 
river level where the greenstone forma
tions are cut by several copper bearing 
quartz porphyry dikes up to 2,000 feet in 
width in the vicinity of Rush Creek and 
Pittsburg Landing, the latter a notable 
ferry crossing of the river, about 45 miles 
north of Homestead. 

The Imnaha River, _ 60 miles north of 
Homestead, with its source in the granite 
slopes of the Wallowa l\Iountains, has 
scored a canyon through the basalt series 
to the underlying greenstones, which ex
poses numerous copper bearing ore 
courses both of the fissure and zonal type. 
One of these fissures situated at the con
fluence of the two rivers has a tunnel 
about 50 feet above the water level oi 
the two streams through the intervening 
point that follows a massive vein of 
hematite, from five to 12 feet thick, 
carrying 4 per cent copper in the form of 
disseminated ·chalcopyrite and bornite. 
Smaller veins of much higher values are 
found in this vicinity and they all carry 
a good gold ratio associated with their 
copper values. 

Part II 

The mineral deposits and districts on the 
Idaho side of Snake River Canyon embrace 
a decidedly interesting variety. The cop
per-bearing formations of greenstone and 
granitic rocks are more continuously ex
posed on the Idaho side of the river than 
on the Oregon side. Although most of the 
mines are idle at this time, one of them 
has been developed within the past few 
years at a cost of over half a million dol
lars, with results that justify some compe
tent engineering estimates of a 50-million
dollar reserve of commercial gold and sil
ver-bearing copper ore. 

Iron Mountain, so called because of its 
iron ore deposits, is situated at the head 
of Dennett Creek, which enters Snake 
River 16 miles below Huntington. Its 
eruptive granite summit has an elevation 
of 6,500 feet above sea level and is five 
miles back from the river. 

The formation at the summit is a con
tact of eruptive granite limestone and 
greenstone schist. The granite is sheared 
for a hundred feet in width and carries 
rich bands of hematite ore with a pay 
streak 25 to 50 feet thick and a thousand 
feet long next to the greenstone wall of 60 
per cent Bessemer ore in the form of mas
sive brown hematite. The greenstone is 
succeeded a few hundred feet farther north 
by included beds of white marbleized lime
stone with numernus igneous dikes and a 
pipe of magnetic ore 100 feet in cross sec
tion and almost circular. This is asso
ciated near by with a fissure vein of simi
lar ore 10 to 20 feet wide, with some 
strong showings of copper carbonate at the 
surface. 

Another gr0at vein in the greenstone is 
50 to 100 feet wide and exposed at the sur
face for se\·eral hundred feet long of 
massive hematite and magnetic ore. The 
iron ore resources of these and other near
by deposits have been variously estimated 
by different engineers at from half a mil
lion to two million tons. 

These higher estimates are )Jl'obably 
questionable for the reason that on the 
100-foot vein-like deposits last mentioned a 
tunnel has been run in on one wall of the 
vein and a cro~~cut through its full width, 
at less than 100 feet under the surface 

;,,, 

d',; 
,J:-·,. 

; 

.::~ 
;.-

c.""~~LA~:..,--::.,c;..~. ~t-, .. '.''..,,•c ! 
·~:, A~~·-·r-~ d -~ 

Snake River Canon, near Homestead, Oregon. 

outcrop, exhibits almost massive iron py
rite and pyrrhotite with kidneys of clean 
chalcopyrite and disseminations of that 
mineral which are said to give the body an 
average value in copper of Ph per cent, 
together with $1.50 a ton in gold and sil,-. 
ver. The future possibilities of this show
ing are of course problematical, but in 
time it is barely possible that these ap
parently great pyrite deposits may afford 
a source of marketable pyrite for sul
phuric acid manufacture and a profitable 
source of copper, gold and silver in the 
subsequent treatment of cinder thus pro
duced. In fact, a possible market for such 
a by-product is under consideration at this 
time by one of the chemical companies 
who have recently acquired a hydroelec
tric power site farther down the river. 
This site is designed as the basis for a syn
thetic nitrogen plant. It has a minimum 
horsepower capacity four times that of 
Muscle Shoals and can be harnessed for 
10 per cent of the cost of that great pro
ject. 

On the lower flanks of Iron Mountain 
to the west, halfway betweeri the summit 
and the river, is situated the so-called Min
eral Mining District. The formation con
sists of a series of old Permian sediments, 
io·neous dikes and flows, including one sill 
o"'f rhyolite several hundred feet thick and 
some conspicuous granite porphyry intru
sions and basalt dikes. A number of veins 
in this locality varying from a few inches 
to stoping widths of 50 feet carry gray 
copper rich in silver and have been devel
oped to a maximum depth of about 200 
feet. 

The principal showings were operated 
over 30 vears ago and intermittently since 
then. Ti1e total production of the camp is 
estimated at a million ounces of silver and 
several million pounds of copper. The 
camp is practically deserted_ at this time, 
but its vdns carry some attractive oppor
tunities for deeper development. 

At l\Iile 40 on the railway below Hunt
ington, Brownlee Creek. enters_ Snake 
River from the east. It 1s 10 miles long 
and hea(ls under the summit of Cuddy 
l\Iountain, which is a flat-topped isolated 
uplift with a crestal elevation of about 
8,000 fret, exhibiting an old plateau sur
face on the top a thousand acres in extent 
with laro-e areas flat enough to land an 
aeroplan~. This summit is predominantly 
monzonite and quartz diorite with some 

remnant flows of Columbia basalt. At ib 
western edge and probably representing a 
false scarp face, an area of highly altered 
and mineralized monzonite is exposed fully 
8,000 feet long by 4,000 feet wide, carry
ing the I X L mine. This granitic expo
sure stands at a surface angle of 40 de
grees with two conspicuous sill-like hori
zons, each several hundred feet thick, that 
are more aplitic than the general mass and 
richly stained at the surface with patches 
of brown iron oxide. The upper zone is 
cut at right angles to its flat structure 
plane with a 10-foot dike of diabase, a 
small vein six inches to 18 inches wide of 
pure barite and a breccia filled fissure 10 
feet wide richly cemented with green car
bonate of copper and carrying surface as
says of 3 to 5 per cent copper. 

A crosscut tunnel has been run at right 
angles to the strike of this zone that is 
800 feet long; has gained a vertical face 
depth of 600 feet and is mineralized 
throughout its full length, particularly on 
the joint seams of the hard monzonite 
with chalcopyrite, pyrrhotite and occasion
al foils of molybdenite. 

Through the central portion of this cross 
section of the formation, with a width of 
250 feet, the copper sulphide mineral is 
better disseminated in the rock ancl gives 
five-foot sectional sample, varying from 
half a per cent to 3 per cent copper, \,·ith 
a fairly uniform association of $0.50 silver 
and $0.10 gold to the unit of copper. This 
showing has been repeatedly sampled and 
gives an average across this better 250 
feet of 1 per cent copper and $0.50 silver 
per ton, which is probably too low grade 
for present use. 

The lower zone of similar width and sili
ceous character carries two or three small 
parallel basic dikes and a number of shal
low open cuts exhibiting similar values to 
those above described. Between these two 
zones the monzonite, a thousand feet wide, 
is extensively fractured and exhibits a net
work of rusty limonite seams. This part 
of the expostire carries a parallel dike of 
quartz porphyry 50 feet thick. Although 
it has neYer been tested, it is possibly a 
better surface phase for underlying .iis
seminated values than the more siliceous 
horizons of the monzo11ite exposure. 

To the north, this granitic exposure is 
succeeded by sharply folded grePnstone 
schists, marbleized limestone beds _and ar
gellite formations with numerous dikes and 



sills of igneous rock. These formations 
are tra\'ersed by strong wrtical \'l'ins at 
the marble grcenstonc contacts, affording 
some very interesting lenses of pure soft 
chalcopyrite ~nd bornite ore associated 
with garnetized gangue minerals which 
have produced some small shipments of 30 
per cent copper values. 

On the north edge, 10 miles from the 
I X L mine, the Cuddy Mountain plateau 
summit is flanked by a series of ancienc 
sediments, probably of Triassic age, con
sisting of calcareous shales, slates and fine 
"'rained quartzite beds overlying a broad 
;xposure of quartz diorite. These old sed
imentary formations at this point carry 
several interesting fissure courses contain
ing small seams of very rich silver ore up 
to 2,000 ounces per ton in selected sam
ples and some: lenzy occurrences of steel 
galena. In addition to this a mineralized 
vein or zone of lead-bearing mineral, 
standing nearly vertical and 20 to 100 feet 
wide, traverses the abrupt slope of No 
Business Canyon for a· mile, through a 
vertical elevation of 2,000 feet. This low, 
almost continuous outcropping carries 
shoot-like patches that contain average 
values of 2 to 5 per cent lead together 
with an ounce or two of silver and $0.20 
to $0.40 gold per ton in a succession of 
open pits driven into the deposit at inter
vals throughout its full length and repre
senting widths varying from 10 to 20 feet. 
This great vein extends on to the flat crest 
of the mountain for a distance of 1,000 
feet where it is covered by two old pat
ente'd claims and a couple of dozen cuts 
and shallow quarry-like openings from 
which there have been sorted out and 
shipped 15 or 20 carloads of steel galena 
kidney ore affording smelter return values 
of 40 to 60 per c2nt lead. The waste 
dumps of many of these open pits carry 
8 to 10 per cent lead. 

The long outcrop of this great vein is 
richly stained with black and brown ~a.n
o-anese oxide and when broken exh1b1ts 
yellow. and gray colors of friable gangue. 
Its lead values are mostly in the form of 
carbonate at the surface, and it presents 
an interesting opportunity for the develop
ment of a probably important tonnage re
source of concentrating lead sulphide ore 
at a comparatively shallow depth under the 
surface. 

Ten miles east of the summit of Cuddy 
Mountain, Peck Mountain is a rel~ted 
granite magma crest, at a lower elevat10n, 
protrudino- through the neighboring basalt 
covered plateau. This intrusive mass car
ries a zone 2,000 feet wide and two miles 
long of richly iron stainecl and pyritiz_ed 
rhyolite porphyry, and rn a shallow dram
age channel, the Glenn-Allen mine, cover
ing a portion of this big mineralized zor:e, 
exhibits some interesting sub-zones of chs
seminated chalcopyrite in shallow surface 
cut work. A few hundred feet of dia
mond drillin"' has been clone on these more 
siliceous zon°es, and some very interesting 
cores found exhibiting numerous grains of 
chalcocite. The deposite seems to justify 
further attention in development consider
ation by drilling. 

Historically, the most interesting ore de
posits on the Idaho side of the canyon are 
at the original Seven Devils mining dis
trict discoveries, which lie three to 12 
miles back from the river below the Home
stead railhead, with ,vhich they are con
nected by an excellent highway known as 
the Kleinschmidt Grade. These properties 
include a dozen groups of claims, most of 
them patented extending from Landore on 
Indian Creek 'to Helena on the head of 

Copper Creek, a tributary of Deep Creek. 
This is known as the Bonanza ore belt of 
foe- Seven Devils district, by re .. ison of the 
high copper contents of its ores. 

These deposits were discovered in 1875 
as the result of some placer mining activ
ities on Copper Creek, where coarse placer 
gold was traced into the lime silicate crop
pings of the Peacock am! South Peacock 
mines. 

The strike of this ore belt is nearly 
northwest and southeast, but the ore 
courses within it have an oblique angle to 
the belt in many instances. The forma
tion is within the edge of a large area of 
coarse-grained granodiorite, which carries 
included blocks of completely marbleized 
limestone varying from a mere fragment 
to masses several humlred feet wide am! a 
mile long. The gangue of the ore is more 
or less heavy lime silicates consisting pre
dominantly of garnet and epidote and oth
er commonly associated crystal minerals. 

These deposits attracted marked atten
tion between 1895 and 1905, when con
siderable activity prevailed throughout the 
belt, resulting in several local attempts at 
smelting, which proved failures on account 
of high fuel costs and lack of metallurg
ical knowledge. Some notable figures in 
northwestern mining history were attracted 
to these discoveries and an agent of W. A. 
Clark is said to have started the original 
shaft on the South Peacock mine. Hauser 
and Holter of Montana, the Kleinschmidt 
brothers, and later the Lewisohns became 
interest,!d in these properties and the es
tates of these people still retain important 
holdings. 

These deposits, according to Lindgren, 
are among the first so-called contact meta
morphic deposits discovered in this coun
try. Their development in no place ex
ceeds 300 feet in depth and their com
bined production to date has been various
ly estimated. A conservative figure would 
probably be justified at 20,000 tons of 20 
per cent crude shipping copper ore, carry
ing associated values of $4.00 to $10.00 in 
gold and silver. During these early opera
tions this ore had to be hauled from 60 to 

,. 100 miles by team to the railway shipping 
• ·points, first at Weiser, Idaho, and later to 

Council, Idaho. Some small leasing opera
tions on the Blue Jacket Queen Group on 
this belt have shipped within the past year 
three small carloads of plus 30 per cent 
crude copper ore, principally bornite and 
chalcocite. 

The largest producer of this belt was 
the Old Peacock mine, a pipe-like outcrop 
of massive lime silicate gangue, 100 feet 
wide and 300 feet long, richly sprinkled 
with copper carbonate and good-sized 
lenses of pure bornite, together with re
markable specimens of brilliant flaky spec
ularite. This deposit has been developed 
to a depth of 150 feet and its big quarry
like cuts and limited underground stoping 
areas are credited with an output of 10,-
000 tons of plus 10 per cent ore with 
values ranging up to 40 per cent copper in 
carload lots. Its present reserves are esti
mated at 60,000 tons of 6 per cent cop
per ore. 

The garnet gangue of these deposits is 
found as tongues projecting into the gran
ocliorite walls as well as replacing the mar
bleized limestone, and it is an interesting 
fact that some of the lime diorite contacts 
are not garnetized. The largest lenzy 
bodies of this lime silicate mineral, up to 
100 feet in cross section, well sprinkled 
with copper carbonate, favor the limestone 
formations which appear to have been sus
ceptible to replacement after the manner 

of irregularly shaped lead ore bodies in 
limestone, but it is questionable, as Spurr 
has suggested, whethe1· the limestone acted 
as a source of the crystalline silicate 
gangue 01· simply a replaceable formation 
for this gangue of independent deep-seated 
source. 

A possible example of this is had at the 
South Peacock mine, near the north end 
of the belt. This is the strongest and 
most vein-like deposit in the list of these 
old properties. The South Peacock is a 
steeply dipping fis,sure that strikes. nearly 
east and west, with an average width of 
50 feet and a surface exposure of a thou
sand feet in length. Its outcrop is partly 
covered by erosion debris through its mid
dle section, but this has been undercut by 
a drift at the 200-foot level and there can 
be little rloubt of its linear persbtency for 
the length described. 

This deposit is in straight granodiorite 
walls. There is no limestone in the vein 
or any contact with it at any point of its 
present development. 

The property is owned by the Idaho 
Copper Company; was reopened in 1926-7 
to the 200-foot level of the old shaft sunk 
years ago where a shoot of richly dissemi
nated bornite ore was found near the foot 
wall, with rich stringers of bornite mineral 
in the foot wall diorite. 

This ore body at the 200-foot level pro
duced 212 tons of selected crude ore which 
was shipped in 1927 and gave assay re
turns of 11 per cent copper and several 
dollars gold and silver per ton. The main 
body of the garnet gangue has a closely 
banded structure with intervening seams 
of iron oxide which probably represent a · 
shearing of the gangue after crystaliza
tion and subsequent mineralization with 
rich chalcopyrite bands now altered to re
sidual bornite and copper carbonate min
erals. Chalcopyrite has been detected in 
the workings, but the predominant sul
phide is bornite and its alteration products 
-copper carbonate and chrysocolla. 

The original development on this deposit 
is said to have afforded some small ship
ments of 50 per cent copper ore and it 
promises some interesting results when 
permanent water level is reached and its 
present almost completely oxidized condi
tion has been passed through. 

The granodiorite stock or batho!ith, in 
which these so-called contact metamorphic 
deposits occur, is probably 100 square 
miles in area and the South Peacock mine 
under discussion is only five miles south
east of the Red Ledge mine, under the 
same ownership, but on the edge of the 
old plateau surface at an elevation of 
7,000 feet above sea level, and three and 
one-half miles from the river, where the 
elevation is only 1,500 feet. 

In addition to the Iron Dike mine in 
Oregon and the South Peacock mine above 
described, the Idaho Copper Company 
owns the Red Ledge porphyry copper de
posit situated on Deep Creek at the north 
encl of the Seven Devils District, five miles 
from the South Peacock by winding trail
down Copper Creek and Deep Creek with 
a drop of nearly 5,000 feet. This was the 
only route of access to the Red Ledge un
til 1927, when the Interstate steel bridge 
across the river, two miles below Home
stead, was completed at the joint cost of 
the States of Idaho and Oregon, and the 
company constructed, at a cost of $210,-
000, a 14-mile automobile highway from 
the bridge clown the canyon on the Idaho 
side of the river to a deep tunnel site on 
Eagle Bar near the mouth of Deep Creek, 



and a trail of the Bright Angel variety 
was extender! from the tunnel to Deep 
Creek, greatly improving the accessibility 
of the Red Le<lge. 

Before going into a description of the 
Red Ledge, which is the central and most 
important figure of this article, a brief de
scription of another mine which carries the 
deepest development of the Idaho slope of 
the canyon will probably be advisable. 

This property is situated in the Cook's 
Corral district in Irlaho county, Idaho, ·18 
miles north of the Red Ledge mine, and is 
known as the Northern Blue Jacket mine. 
The deposit is a siliceous dike in walls of 
greenstone and. diorite that has been 
proven for a mdth of 200 feet. It was 
developed prior to 1909, when the canyon 
railway was under consideration and while 
it was subsequently being built to Home
stead, during the most constructive period 
of Union Pacific history, when E. H. Har
riman was in the saddle. This property 
was developed 700 feet deep on a dip of 
45 de~;rees, first by a shaft 200 feet deep 
and then by a crosscut tunnel and under
oTound connections. The bulk of this de
~elopment was done at a cost of a corps of 
Johns Hopkins University staff men and 
now has an estimated reserve of half a 
million tons of ore with an underground 
map and assay pl

1

an exhibiting average 
values of 2 ½ per cent copper and $3.00 
!!old and silver per fon. This ore is oxi
dized down to the bottom level, where it 
is still pitted and spongy, but shows one 
crestal apex of unaltered sulphide of ex
cellent grade. In common with the other 
siliceous copper-bearing dikes of the prov
ince, this dike also carries occasional bands 
of barite. At its 100-foot level, a short 
lens of nearly pure chalcopyrite was found 
encased in chloritic talc, giving assay re
sults of 20 per cent copper and 25 ounces 
gold per ton, also a lens of lead carbonate 
ore at this level carrying 44 per cent lead 
and 42 ounces of silver per ton. It had 
at its 200-foot level a cross section of 
chalcopyrite ore which for some reason 
had resisted oxidation that was 16 feet 
wide and 30 feet long and averaged 9 per 
cent copper and $15.00 in gold and silver. 

Another interesting feature of this de
velopment was the occurrence, at the 200-
foot level in a wall band of rich black 
oxide min~ral, of nuggets of native copper 
up to 10 or 12 pounds in weight. The 
assay results on which the average values 
of this mine are based were from samples 
taken by Dr. Wm. B. Clark and Dr. Geo. 
A. Shattock, well known geologists of a 
former Johns Hopkins staff. 

The short lower tunnel of this mine is 
situatetl near the bottom of a dry gulch, 
where a stronr· spring of very acid water, 
flowin°· five ot six miner's inches, is in evi
dence 

0

a hundred feet below the tunnel and 
probably represents the upper water table 
of the deposit. As the dike clips towards 
this p·ulch this situation presents an ex
cepti;nal ~pportunity for a diamond drill 
test of its primary ore values. This devel -
opmcnt is three miles distant and ?,000 
feet vertically above the river railway 
survey. 

The work on this property was discon
tinuecl when the railway was stopped at 
Homestead in 1 !)09, which killed its trans
portation prospects. 

The Reel Ledge dC'JJosit on Deep Creek, 
owned by the Idaho Copper Company, is the 
present centr_al figure of <level<?pment and 
promise of this new copper prov111ce by rea
son of its size and estimated probable ore 

The site of the deepest drill holes for ex
ploring the Red Ledge formation on Deep 

Creek. 

resources aggregating between fifty and .a 
hundred million dollars in gross value. This 
property is at present idle, but ~nder ~e
rious consideration by one of the big copper 
companies for its further development and 
determination. 

The Red Ledge was located in 1912 by 
some local prospectors as '.1 low-grade _g?ld 
ore deposit. Its ~rst published recogm_bon 
as a copper deposit was ma~e by !he ':'Titer, 
while state inspector of m111es, 111 l11s an
nual report for 1912. The property was 
subsequently examined by a number of r~c
ognized authorities i~ the copper world, 111-
cl ucling Louis A. Wnght '.1nd _J. Par: Chan
ning and was under option 111 191v to the 
late 'se'"ley W. Mudd, whose engineers dil! 
1,000 or 1,200 feet of diamond drill work, 
and although they offered to greatly extend 
that line of test, they were prevented from 
doing so by the adverse attitude of the own
ers at the time in the matter of terms. 

The prope1'ty was purchased in 1919 by 
Cooley Butler of Duluth, a prominent Mesa
ha Iron Range ope1·ator, and through the 
efforts and advice of Walter Harvey Weed 
was consolidated in 1926 with the proper
ties previously referred to. 

During Mr. Butler's adm_in~stration of the 
1n·operty, the diamond dnl1111g tests and 
tunnel work were greatly exte_nde1 a1:<l 
were continued under the consolHlat10n 111 
1926-7. The deep dewlopment tunnel at 
Eagle Bar was equipped with a 100-horse
power Diesel engine and compressor, and 
the bore, designed to be approxmiately 8,090 
feet in length, was started and extended 111 
between 700 and 800 feet when the property 
was tied up by receivership la~e in l!l27 .. 

The Red Ledge deposit co1~s1sts of an m
trusive quartz porphyry dike 3,000 fret 
wid'-' with an exposed sul'fnce outcrop three 
mile~ in lcmgth arnl extending to an eleva-

tion of 3,000 feet above the canyon bottom 
of Deep Creek. It is an intensely sheared 
nearly vertical zone of si-liceous gangu1,' 

;:triking north 80 degrees E., very highh: 
colored at the surface by mineral oxides in 
rich tones of red, brown and yellow, in the 
broad central region of the greenstone 
formations. 

The greenstone formations on the .south 
wall strike north and south, with a flat dip 
of about 20 degrees to the east. On the 
north wall the strike of the greenstone 
formations is northeast and southwest, with 
a steep dip to the northwest. 

The Red Ledge is accompanied on it, 
northern margin by a great dike of so
called cordwood porphyry. This is 100 feet 
wide and divided by parallel sheeting plane., 
about four feet apart between which the 
rock assumes a columnar structure at right 
angles to the vertical attitude, giving it the 
appearance of piles of cordwood in the sur
face outcrop. In texture this is a fine
grained white siliceous rock, like fine
grained quartzite. 

This dike is of later date than the Red 
Ledge po1·phyry, as it throws out smail 
branches, one of which, four feet wide in 
the intermediate tunnel, penetrates one of 
the big sulphide ore bodies of the Red Ledge 
on a rather flat dip, with the characteristic 
columnar structure at right angles to the 
dip. This associated later rhyolite dike ex
pands to a width of several hundred feet 
along the course of the Red Ledge to the 
east and again splits into narrower dikes 
in the main quartz porphyry zone at _its 
highest outcrop near the Granite Creek di
vide, where the zone is 3,600 feet wide and 
includes a stock of normal biotite g1 anite 
600 by 1,000 feet in surface exposure. Far
ther east on its course this great mineral
ized quartz porphyry dike traverses a broad 
exposure of this eruptive granite formation. 

Deep Creek is a short tributary of Snake 
River, rising between two of the high sum
mits of the Seven Devils Range in a source 
of glacial lakes and ponds. It is 10 miles 
long and through the upper six miles of its 
course flows through a U-shaped glaciated 
valley with conspicuous lateral moraines. 
From this point to its confluence with 
Snake River, it has developed a V-shaped, 
more or less box-like canyon, especially 
where it cuts the Red Ledge dike almost at 
right angles to its course wl~ere _the red
stained porphyry stands up 111 chffy but
tresses, with short but heavy slide rock 
slopes down to the creek level. The stream 
carries a minimum flow of 20 second feet 
of water on a 14 per cent grade for the last 
four miles of its course and will affo1·d a 
valuable hydroelectric power source of sev
eral thousand horsepower capacity. 

The present development on the Red 
Ledge is almost wholly confined to the creek 
canyon bottom and its near-by slopes and 
i,:, practically all embraced within a1: arC'a 
of 20 acres in the middle cross section of 
the Red Ledge dike. This development con
sists of fully 12,000 feet of diamond drill
ing and 2,000 feet of shallow crosscut, tun
nel work and drifts, and has exposed four 
ore zones which seem to represent 111(!]"(' 
definite sub-zones of shearing with a stnk,· 
north :30 deg1·ees or 40 degrees east, ::ind 
oblique to the normal strike of the tl1kC'. 
However, this feature is not fully deter~ 
mined. The:;e zones may represent a seco:1<1 
period of fracturing and B-hypogene 111111-

ernlization. 
The best of these ore zones, on which the 

most diamond drilling has been c~one, k~, 
proven to be 180 feet wide. The l11war <'X· 
tent of its ore-bearing character has bl'<' 11 

l f t · l c,•~ h Ii\' proven for a t h?usam .ee 111 l'~!"' · ·. 
drill in,~ arnl d1·ift111g. The deepest d1 iJI h~J(
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No. 51, on the same set-up as No. - · 



~tartP<l almo~t at the creek levd on a pro
jecting spur of solid formation, was sunk 
at an angle of 70 degrees in the direction 
of the strike of the zone. It is 8:~o feet 
cleep. Its cores, with some alternating 
bancls of lean pyritizecl porphyry, were very 
richly mineralized with pyrite and chal
copyrite, occasional small veinlets of pure 
quartz, some fluorspar, and slight altera
tions of the chalcopyrite to bornite.. This 
hole, designed by its sponsor to demon
~trate the persistency of the copper ore 
\·alues to a depth of a thousand feet, was 
~poilecl, I think, with the loss. of several 
diamonds in a band of loose flmty fonna
tions, but exhibited good chalcopyrite core 
within three feet of the bottom. 

Another hole on this zone is GOO feet deep, 
rnnk at the same steep angle with similar 
results, and still another hole farthe1· up 
the canyon side to the west, about 300 feet 
above the creek, sunk at an angle of 45 
degrees, demonstrated a total strike length 
on this particular ore course of 700 feet, 
which, with some drifting from the inter
mediate tunnel, gave a fair assurance of 
the ore-bearing character of this particu
lar zone for a thousand feet in length. 
Other drill holes along its course quite 
definitely established its width at 180 feet 
and substantially justified t\1e tonnag~ es
timates that have been assigned to it as 
developed and partially developed ore, 
which together with the drilling and tun
neling on the other three zones, 40 to 10_0 
feet wide, respectively, justified an est1-
miite of clevelopecl and very probab!e ore 
aggregating six million tons, accorclmg to 
the published statement of the local man
ager, Frank A. Kennedy, under whose 
charge most of this work was performed. 
As a result of several thousand samples 
obtained from all this work, the average 
mineable values are estimated at 2.20 per 
cent copper and $2 gold and silver per ton. 

In the published testimony of Dr. F. B. 
Laney, who has watched this clevelopment 
since 1919, given at an Interstate ~om
merce hearino· in 1928 on canyon railway 
construction, 
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his account of this Rell 
Ledge development and !he strong str;1c
tural features of fractunng and fissuring 
on these ore zones raised the Kennedy 
estimate to eiO'ht or 10 million tons of 
probable ore c;rrying 1 ½ to 2_~1:l per _cent 
copper with important associated silver 
and -g~la--values. - . 

Consiclerino· the limited development on 
this great "'mineralized porphyry dike, 
which amounts to hardly 5 per cent of the 
total mineralized outcrop area of the co~
pany's holdings, its immense commercial 
possibilities will be appreciatec~ and when 
the extension o-roups on the dike covered 
bv the Allen-Anderson Mammoth claim~ 
and the Darland Oxbow claims of equal 
surface area on the outcrops are tak,m 
into account, the tonnage possibil\ties ?f 
this dike assume enormous proportions, m 
which a billion-ton fi 0 ·ure seems a justi
fiable anticipation of probable commercial 
ore values. 

The copper deposits of the Seven. Devils 
and adjacent districts were the sub.1ect of 
a co-operative bulletin by the U. S. geo
logical survey and the Idaho bureau of 
mines and geology. This work, fostered 
by Dr. Francis A. Thomson, then clean 
of the School of l\Iines at the University 
of Idaho and now president of the· School 
of l\lines at Butte, Montana, was published 
in 1920 under the authorship of Dr. F. D. 
Laney, representing the government, arl<l 
Prof. D. C. Livingston, former chief in
structor in geology at the University of 
I,laho. The work was prececlecl by a U. 
S. geological survey special topographic 
map of the district. In this bulletin, Dr. 

Laney gave the results of his special stll(ly 
of the genesis anll paragenesis of the Hed 
Ledge deposit, when the development w,1s 
at an average depth of about 250 feet 
and the tunnel work now on the property 
only partly done. This study g;ffe a 
masterly discussion of the highly altc:red 
conditioning of the ore-bearing dike for
mation, placed the ultimate genesis of the 
ore in the near-by granite magma ex
posure and the paragenesis in the following 
orller after the injection of the dike: 
Extensive fracturing and mineralization 
by A-hypogene pyrite, later further exten
sive fracturing and shearing with the in
troduction of B-hypogene pyrite, chal
copyrite, zinc blencle, a little galena, 
tetraheclrite an,! a white silvery mineral, 
then urnleterrninecl, in a gangue of highly 
altered rhyolite or quartz porphyry with 
a conspicuous association of barite in onf! 
of the zones. 

There was exposed in the tunnel work 
at this time one cross section of No. 2 ore 
zone showing 30 feet of oxillized antl 50 
feet of massive sulphide mineral with 
some slight secondary enrichment, carry
ing 4.G per cent copper and $5.00 in gold 
and silver per ton. In the second tunnel 
a little lower down the mountain, run 
later, this same ore body was again cut 
where it was 100 feet thick of fairly 
massive unaltered pyrite and chalcopy
rite, carrying 2.4 per cent copper an<l 
$2.00 gold and silver. This second tunnel 
was subsequently extenclecl to and pene
trated the No. 3 ore zone for 80 feet, 
exhibiting one band five feet wide of mas
sive sulphide mineral, principally pyrite 
and chalcopyrite, said to carry combined 
values of $50 to $100 per ton in gold, 
silver and copper, and 80 feet in cross 
section of richly disseminated sulphides. 
This latter showing was under the bed of 
the creek in the No. 3 zone, whose full 
width was later determined by diamond 
drilling from several stands and shown 
to be 180 feet in cross section. 

In reading a description of the genesis 
and paragenesis of the United Verde mine 
in Arizona by Lindgren in U. S. Geo
logical Survey Bulletin No. 782, published 
in 1926, it will be noted that there is 
practically no difference in the gangue and 
ore character of his description and 
Laney's study of the Tiecl Ledge, except 
tbe proportions of the massive mineral in 
the Verde mine which had the advantage 
of not 250 feet but 2,500 feet of depth 
development. 

In the present development of the Reel 
Ledge, and in fact in the discovery of its 
first important massive ore body in the 
No. 1 tunnel projected by the writer, a 
pronounced band of brecciation in the out
crop together with a limited dissemination 
of all the principal copper sulphides in the 
sheared siliceous porphyry and a stream 
of 10 miners' inches of rich copper water 
running out of the short tunnel were the 
determining factors in its classification as 
a cooper deposit. There were also several 
small basic dikes parallel to the breccia 
zones in the outcrop with a strike oblique 
to the main course of the Reel Ledge 
which seem to be of later date and pos
sibly associated with the zones of better 
mineralization. These small basic dikes 
are conspicuous in the diamond drill cores 
and the first massive sulphide ore body 
cut proved to be a replacement of a 
breccia zone with fragments of porphyry 
foreign to the immelliate wall rock, show
ing conspicuous phenocrysts of feldspar. 
These breccia fragments were in all stages 
of replacement in the rich sulphide cement 
of the mass. 

The deepest diamond drill hole, No. 51, 

is placed on a small inclined bench of 
solid formation resulting from the clis
pla_cement of a large block of the porphyry. 
This bench, only 10 feet above the creek 
level, was bordered by vertical fissurin°· 
and joint planes both on the strike anJ 
cross section of the ore course. Its sur
faces had the color of a slab of base 
copper bullion in red and purple tarnish. 
This color, however proved to be only 
skin deep as when' this rather massive 
looking formation was freshly broken it 
resembled a blue-white fine grained sili
ceous rock, but contained fine lines of 
sintry porosity and thin bands of re
cemented breccia. This is the deepest 
and best hole of the series with the 
largest proportion of heavy iron-copper 
sulphide mineral, but from the standpoint 
of surface evidence ancl coloring, the 
physical ~onditioning of the porphyry is 
far supenor across the next thousand feet 
of cross section of the dike toward the 
south wall. 

It is recognized that this mine is not 
completely out of the woods as a demon
strated porphyry copper deposit of big 
commercial importance. It is also recogc 
nizecl by the writer that the ore estimates 
and values above given do not satisfy the 
convenient term used by many technicians 
and court witnesses as "blocked out ore" 
for value estimates. As a matter of prac
tical experience "blocked out ore" for 
value estimates for taxable or other pur
poses is a misnomer and has no founda
tion in fact, as ore is never blocked out 
until it is mined out, treated and the bul
lion receipts are in the bank, as the facts 
of mining development and the history of 
blocked out ore values and subsequent 
actual results obtained fully demonstrate 
to unbiased observers. 

From a personal examination of most 
of the Red Ledge cores obtained, together 
with an intimate knowledge of sampling 
results on the original massive sulphide 
ore body, repeatedly checked by noted 
engineers, the remarkable strength of frac• 
turing and fissuring and the apparently 
unquestioned intrusive character of the 
deposit, it is believed by the writer that 
the present estimate of tonnage and value, 
on the Red Ledge i~ fully justified, and 
the engineer that would not recommend 
the further extensive exploitation of such 
a deposit on favorable terms lacks the 
optirr.ism that such physical evidences 
justify. 

The present development on the Iled 
Ledge, as previously stated, is largely con
fined to the canyon bottom cross section 
of the deposit in its least favorable 
physical aspects. Along its strike up the 
bluffy canyon side to the east and near 
the 4,300-foot contour line, the surface 
of the dike has been cut by a trail, 
known as the Garden Trail, which is a 
monument t_o the engineering skill of an 
old prospector of that name. This trail 
extends from the lower end of the gla
ciated valley of Deep Creek through the 
canyon cliffs for four miles on a uniform 
grade of 100 feet to the mile. It ex
tends across the full width of the Tiecl 
Leclge whose mineralized character was 
recognized by the prospector but out of 
30 or 40 samples, he coul,l obtain only 
from $.20 to $.80 gold per ton with a 
little silver and no copper and he did not 
have any use for that grade of outcrop. 

His objective was a quartz vein two 
to five feet wide, traversing the green
~tone formations of Cliff Mountain in the 
north wall of the Heel Ledge. This vein 
has been developed with 300 or 400 feet 
of tunnel work, carries a rich dissemina
tion of pyrite an(! kidney seg·regations of 
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pure chalcopyrite with values in gold 
ranging from $10 to $200 per ton. This 
mrnll quartz filled fissure is a common 
feature in this region of similarly asso
ciated quartz veins in the wall rocks of 
other big copper bearing porphyry dikes. 

On the Mammoth No. 3 claim of the 
Red Ledge, ·at a point 3,000 feet from 
the canyon bottom and at an elevation of 
1,500 feet vertically higher, just below 
the Gaarden Trail, a prospect tunnel has 
been extended in through the cappings 
for a distance . of 50 feet in pyritized 
porphyry. At this point it entered a bet
ter mineralized band of the formation 
which carries a foot of rather massive 
pyrite with some remnants of chalcopyrite 
and rich stringers of clean covellite, a 
variation in secondary enrichment under 
similar conditions which usually takes the 
form of chalcocite. In this instance there 
is no chalcocite prcsent ancl the secondary 
sulphide is clean blue covellite, affording; 
selected specimens that run 10 per cent 
copper. 

This interesting showing is valuable 
principally as an indication of what may 
follow on subsequent development at this 
horizon of the Red Ledge, whose outcrop 
at this point is sharply in contrast with 
the cliffy outcrops bordering the canvon 
bottom, ant! gives a much more interest
jng surface promise of underlying results 
m the fact that the outcrop here is at a 
ino~e moderate slope of a_bout 35 deg1;ees, 
1s mtensely sheared, sch1sted and condi
tioned across the full 3,000 feet of its 
width and presents a slightly inverted sur
face where the full width of the dike can 
be seen from one wall to the other. 
Where the trail has cut its tighter ribs, 
every crack and crevice is oozing yellow 
sulphate minerals with numerous kaolin
ized joint planes and rich coloring. 

Starting in - some large springs a thou
sanl! feet above the trail, a small stream 
branch traverses the outcrop and extends 
down to Deep Creek just below the dia
mond drill camp in the canyon. This 
would afford a convenient water supply . 
for a more thorough and consistent dia- , 
mond drill test across what appears to be ' 
one of the most promising expressions 
ancl prospects of underlying primary sul
phide values in gold and silver-bearing 
pyrite and chalcopyrite that the company's 
property carries_. If underlying commer
cial values are found throughout its full 
width, the situation presents a feasible 
opportunity for steam shovel methods of 
operation through mill hole or rock chute 
delivery to a lower haulage access from 
the river or creek canyon. 

This great Red Ledge outcrop continues 
c~,t through two adjoining properties 
l<ncf'ior ·as··the· · Allcn~Anderson group and 
the· Darland Oxbow group, extending to 
the divide between Deep Creek and a 
parallel large stream known as Granite 
Creek. The dike is crossed by several 
tributaries of Deep Creek, insuring its 
saturation at shallow depth. On the Ox
bow group, the red porphyry is more con
sistently and uniformly sheared, cross 
sheared and mineralized through a width 
of 1,000 to 1,200 feet than anv ·other 
portion of the entire outcrop. Here the 
included basic dikes range up to 30 or 
40 feet in willth and in some shallow 
openings have pro,·en to be richly min
eralized with cupriferous pyrite giving 
values of one per cent copper and a little 
rrold and silver. 

It is rcco::•;nizcd that economic fore
casts of this nature arc a risk and some
times fool the ablest experts. Nature 
paints mme pretty pictures at the sur
face of mineral promise which sometimes 
prove to be chromos, also some drab sur-

face da~bs that subsequently develop into 
masterpieces of production and profit. 
However, nature's gaudy surface demon
strations are not all chromos, of which 
the Miami mine is a good example and 
where her pertinent pigments and 'back
grounds of copper ore associations are 
recognized they justify respectful consid
eration. 
. ~opo_graphically, this Ref! Ledge deposit 
1s rn Just as rugged a situation as the 
Alaska Kennecott, and is no place_ for a 
red-legged Pullman lounge lizard, prone to 
haggle like a fish-wife over the probable 
c~sts of operati~n in. a rough country 
w1tlJOUt due coi:s1derat10n to tonnage ca
pacity. Geologically, the Red Ledo-e is 
Kennecott upsic.le down with the g
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reen
stones on top and thick horizons of easily 
replaceable pure underlying limestone be
tween the granitic source of the dike and 
i~s grecnstone wall rocks, according to 
river canyon exposures. 

While these grcenstone wall rocks of 
the dike probably have little bearing if 
any, by direct contribution, on the p~es
ence of copper, gold and silver minerals 
in the dike, as the lateral secretion theory 
p~·actic:illy passed out with the Posepnyte 
d1scuss1on_s of 30 years ago, their import
ant relation to the economic possibilities 
of this great ore deposit is emphasized by 
the conspicu~us association of green
stones or then· unaltered equivalents in 
nature's basic slags with many of the 
more important copper deposits of the 
Cordilleran system. This includes the 
famous Butte deposits in Montana the 
Copper River deposits of Alaska ;nany 
of the Arizona deposits, the new Fiin Flon 
bonanza in northern Manitoba the Lake 
Superior deposits, and is a ~onspicuous 
factor in the new African bonanzas as an 
associated and possibly essential phase of 
magmatic differentiation for the deposition 
,of copper ore, as the metal seems to be 
indigen~us to this class of. basic slags. 

In this respect then the Red Ledo-e de
posit is most favorably situated with the 
necessary genetic phase of granitic mao·ma 
a11d cubi_c miles of its poorly sapped b";sic 
differentiates as a contingent source for 
the ~?pper in the _sjliccous and highly 
serec1hzed and comht10ned vents for its 
precipitation, such as this and other dikes 

\ afford. . . 
· From the standpoint of natural advant• 
ages for operating economics, this deposit 
is without a peer in the rninino· world at 
large. The river canyon, as '° previously 
shown? is not a serious railway trans
portation problem. The proposed deep 
drainage and transportation tunnel started 
at a convenil'nt elevation above the river 
near the terminus of the new highway, 
would undercut the present diamond drill 
development on the Red Ledge in Deep 
Creek Cunyon at a distance of 8,000 feel 
a_nd a.t a depth of 1,300 feet, and if con
tmuc<t along the course of the dike under 
the Gr;,.nite Creek divide, a distance of 
three m;Jcs, would attain a face depth 
of over 5,000 feet. 
_ _Th~ interesting prospect of permanency 
m this ·great porphyry copper deposit is 
due to the fact th:1t its future does not 
<!_cpend upon a blanket of secondary en
richment. .as the deposit goes into pri
mJry sul'phide ore within 50 feet of its 
oxidized surface outcrop, and has con
tinued in primary sulphide ore to the 
deepest point of development at present. 
In fact the natural erosion of the deposit 
exhibits primary cupriferous sulphides 
through a vertical range of more than 
3,000 feet. Primary chalcopyritc ore has 
been developed in w1ying values at a 
depth of 200 feet below the river level 
in the parallel Iron Dike zone, a few miles 

farther south_, and the deep range of thi, 
mother: sulphide of most copper ore is well 
rccogmzed. 

The river canyon has government-sur
veyed. power si~e?, aggregating a total 
capacity of a million hydroelectric horse
power. The camp sites along the river arf> 
at a low elevation between 1,400 and 
1,600 feet above sea level where snow 
seldom falls or lies more than a few 
days in_ t~e winter time, affording a cli
mate _snmlar to that of Arizona. The 
bordcrmg plateaus are densely timbered 
with desirable pine species and with the 
prosp~cts of natu_ral. drainage, gravity 
handlmg and ventilation prospective big 
scale operations, and assuming that the 
values found in the present develop
ment on the Red Ledge are not exag
g_erated and the volume of ore con
tmues to expand as anticipated as its fur
ther development progresses, there is no 
reason why, with Miami or Utah methods 
and technique applied to its extraction and 
trea~ment, ~his source of ore, with full 
credit for its combined gold and silver 
values, should not produce copper at a 
lower cost than any other mine in this 
country. 

Space will not permit ~ny further 
'.1etail~d disc:ussion of this form of deposit 
m this provmce. It is only fair to state 
however, that there are half a dozen othe1'. 

dikes independent of the Red Ledge in the 
next 30 miles of the canyon slopes to the 
north, bot_h on the Oregon and Idaho sides 
o~ the n_ver, of ~omewhat similar great 
s!ze and m some _mstances with far supe
nor surface mamfestations of copper ore 
to the Red Ledge. One of these dikes a 
thousand feet wide, crosses the river c~n
yon. It is of interest to note that these 
other great dikes of siliceous quartz por
phyry gangue carry similar narrow basic 
dik~s to tl~ose fo1;1nd in the Red Ledge, as
sociated with then· best ore showings. 

The economic possibilities of this great 
mineral province carry an aspect of na
tional importance that is worthy of serious 
consideration, and in the opinion of the 
writer, justify a_ special detailed study by 
~he _U. S. geological survey. The province 
1s important from a national business 
standpoint because of the fact that its cop
per ores ca_rry a prevailingly high ratio of 
gold, especially the larger shear zone dis
semii:atio:r:is, whose ~uccessful development, 
runnmg mto capacity production meas
ured in millions of tons a year, would 
prove a desirable supporting factor to the 
present rapidly \Yaning American supply 
of primary gold, and while our present 
monetary gold supply is very large, it is 
mere vest-pocket change compared to the 
vast business paper credits of which it 
forms the fundamental standard of value 
in this country. 

Unless the academic conception of the 
genesis and causes of the concentration of 
valuable metallic mineral deposits in na
ture by magmatic differentiation, or in 
plain English, earth's smelting processes, 
is unsound, the favorable fundamental con
ditions for the existence of large capacity 
porphyry copper, gold and silver ore re
sources of the disseminated or segregated 
type or both in this Snake River mineral 
province challenge adverse criticism. 

The moral of this tale to the co1,per 
mineral-minded reader, if it has a moral, 
is, "'hy go to Africa or the frozen north 
to help jeopardize the present America1, 
prestige in copper production for a mere 
technical toehold in their enviably guarded 
national control of those new fields by our 
able British cousins, with such a virgin 
field still to conquer in God's chosen min
ing country and climate? 



Nortl1western Porphyry Copper Prospects 
By RO~ERT_ N. BELL, Boise, Id~lzo. Located in the Grand Canyon of the Snalce River, the copper 

province dtsru~sed covers a conszderable area in both Idaho and in Oregon, and offers an attractire 
territory for the developement of a new American field of probable magnitrtde. 

Part I. 

1!_ m_ay . seem like the proverbial story 
f Bnngmg coals to Newcastle" to sub
jt a story of a probable extensiYe new 
Jpper. field. to a mining journal pub
shed m Arizona, but Arizona operators 
1ve always been noted for their liber
.ity . i~ expr~ssion on matters pertaining 
• mmmg ana metallur 0 ·ical pro<>Tess. In 
iite of the immense vilume of

0

their ore 
,sources, under their present dav rapill
re practicE; of ore extraction, they doubt
·ss recogmze the life limitations of in
ividual units and may be interested to 
!arn. of a new American field of probable 
iagmtude for reserve consideration. 

Another reason for presentino· this ar
:cle at this time is that this ne,; domestic 
esource forecast might ~ct as a slight 
ffset agamst the new African copper ore 
eso~rces, their _ri_chnes~, extent and pros
ective competitive importance which 
ave been so vividly and pertine;tly por
rayed in the past few years and es
ecially in recent issues of the 'Eno-ineer
~g and Mining Journal in the trticles 
over~ng the No_rthern . Rhodesian coppe1· 
epos1ts and thell' contiguous concessioni 
1 the Belgian Congo, which seem des
ined in a very few years to completely 
bsorb our foreign market for the red 
a.eta! and in fact threaten our domestic 
:1arket. 

~hese African copper stories are so ably 
rntten as to cause cold shivers to run 
lown the spine of the American producer 
md high-cost copper security holder, and 
vould tend to make him commence to think 
,f getting his bricks and mortar too-ethe1· 
·or laying another tier on the Am~rican 
ariff wall, which to date has been unnec
!Ssary. 

There are a few pertinent features in 
:onnection with these great African cop
ier resources that these recent authors 
1ave not emphasized, which are as follows: 
~oncession royalties; their geographic sit• 
iation involving 1,000 to 1,500 miles of 
:ropical, swampy jungle narrow-gauge rail
.vay maintenance; a climatic condition in 
,\·hich it will prove permanently difficult to 
:olonize white labor, with the attendant 
:setse fly and white ant plague; an aborigi-
1al labor supply of very inferior quality 
md the fact that the deposit8 are situated 
>n a topography of low relief in a definite 
,ynclinal attitude. Their admitted sub
;urface drainage practically insures some 
,·ery expensive acid water pumping costs 
m their operation and altogether a pros
pect of a fairly high-cost finished copper 
oullion in spite of the richness and vol
ume of the deposits. These contingent cost 
features when distributed will no doubt 
,often the. competitive prospect of these 
~reat new copper resources, at least as 
they are likely to affect our domestic 
market. 

The able authors of these African stories 
have no patent on copper tonnage esti
mates based on shallow development and 
scattered drill-hole tests and their liberali
ty in this respect is just as applicable to 
this new American field of equal geologic 
strength and promise for low-cost copper 
metal production, if credit is given to as
~ociated gold and silver values, and Miami 
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View of the Sn?ke River Canyon, looking west from a point near Helena Idaho 
elevation 7,000 feet. Eagle Ran~e is in the background. Shows 2,500 f~et of ' 

Columbi" lav;,s on the older rocks, greenstone and limestone. 

operating methods are applied to a pros
pective volume of ore that has the new 
African resources backed off the earth. 
Th~se new resources are likely to help 
mamtain our present prestige in the pro
duction of the red metal indefinitely. 

During the early years of this century, 
through the metallurgical genius of Brad
ley, Jackling, and other prominent engi
neers, the so-called disseminated porphyry 
copper ore deposits of very low copper 
contents, but immense tonnage volume, 
were brought into prominence and have 
since cut a remarable figure in the copper 
metal supply of this country and in its 
mining investment profits. 

When this type of deposit was in great 
demand, the country was thoroughly ran
sacked for investment possibilities of this 
class, and by 1914 it was believed that the 
field had been exhausted of such deposits 
in this country, although others of the 
s1me type had been developed very suc
cessfully in South America. 

The new northwestern porphyry copper 
1,rovince herein discussed is situated in the 
Crand Canyon of the Snake River, cover
ing both slopes of the canyon over a width 
of 50 miles and a length of 150 miles, be
tween Huntington, Oregon, and the mouth 
of the _Grande Romie River, 30 miles south 
of Lewiston, Idaho. 

The literature covering this terrane is 
not extensive, but includes some very in
teresting reconnaissance reviews by Rus
sell, Lindgren and Laney of the United 
States geological survey, D. C. Livingston, 
former member of the Idaho state bureau 
of mines and geology, and Arthur M. 
Swartley, former member of the Oregon 
bureau of mines. These publications are 
now out of print and difficult to obtain. 
They have been liberally drawn upon by 
the writer, who acknowledges his inclebt-

edness to these sources of information on 
the subject under discussion. 

This great canyon is traversed by a 
branch railway for the first 59 miles of its 
length below Huntington, terminating at 
Homestead, Oregon, and is also accessible 
to this point by excellent automobile high
ways from other railway connections at 
Baker, Oregon, and Council, Idaho. Two 
miles below this branch terminal, an inter
state steel bridge has been constructed 
across the river and the highway extends 
down the canyon below the bridge for a 
distance of 14 miles in the deepest and 
most rugged aspect of the canyon. 

The Grand Canyon of the Snake River 
is probably the deepest earth trench in 
North America, a thousand feet deeper at 
an equal rim width than the Grand Can
yon of the Colorado, and presents one of 
the most profound expressions of igneous 
activity to be found anywhere in this 
country. 

Its course is north and south through a 
highly elevated plateau country, 7,000 feet 
above sea level, with two closely parallel 
elevations of eruptive granite and grano
diorite which form the summits of the 
Seven Devils Mountains in Idaho and the 
\,Vallowa Mountains in Oregon, with a 
range in elevation from 5,000 to 9,500 feet 
above sea level less than 20 miles apart 
and parallel to the middle section of the 
canyon where the river has an elevation of 
1,400 feet above sea level. 

The plutonic formations of the Seven 
Devils Mountains are prevailingly grano
diorite and quartz diorite, with occasional 
areas of normal biotite granite. One of 
the largest granodiorite areas carries the 
bonanza copper ore deposits of the original 
Seven Devils mining district discoveries. 
These formations form the cores of most 
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