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A RECONNAISSANCE OF THE JARBIDGE, CONTACT, AND
ELK MOUNTAIN MINING DISTRICTS, ELKO COUNTY,
NEVADA.

By F. C. ScHRADER.

INTRODUCTION.

This report is based on 27 days’ field work in July and August,
'1910, of which 14 days were given to the Jarbidge district, 12 to the
Contact district, and about half a day to the Elk Mountain district.
During this period the mines and more important prospects were
hurriedly visited and located by compass and aneroid traverses.

As the districts had never been surveyed or mapped, control in
the Jarbidge district was obtained by measuring with steel tape a
base line about three-fourths of a mile in length, on the open ridge
west of Deer Creek, about 1} miles northwest of Jarbidge. From
stations established at the ends of this base a system of triangula-
tion, indispensable in so rugged a country, was begun and carried
on throughout the work concurrently with the contour and other
sketching, and tied to Government township and section corner monu-
ments of the ninth standard parallel, found later in the southern part
of the field.

Both vertical-angle and aneroid readings were employed in de-
termining elevations, but the elevations as a whole rest on aneroid
- readings carried into the district from Twin Falls, Idaho, a distance
of 95 miles, two days being required to make the trip. '

The topographic map of the Jarbidge district (the base of Pl IT),
which covers an area of almost 170 square miles, was made by R. D.
Pickett, working independently, with plane-table and telescopic ali-
dade. The topographic map of the Contact district (the base of
Pl. XTIV), which covers an area of about 450 square miles, was made
by Nelson W. Sweetser. }

Thanks are due to the several companies, mining men, operators,
the forest ranger, and prospectors for valuable information and
assistance generously extended in all the districts; to Mr. Waldemar

Lindgren, in charge of the metalliferous work of the Geological
9



10 JARBIDGE MINING DISTRICT,

Survey, and to Messrs. F. L. Ransome, J. B. Umpleby, and -other
members of the Survey for criticisms and petrographic assistance
in the preparation of the report; and to Messrs. George Steiger and
W. T. Schaller for chemical analyses and tests of the rock and ore
specimens. ’

The area comprising the Jarbidge, Contact, and Elk Mountain
districts (see index map, fig. 1, and general geologic map, PL I),
lies in Elko County, in the northeastern part of Nevada. It is a
rectangular area between 41° 37’ north latitude on the south and 42°,
or the Idaho State line, on the north, and between 114°
30’ and 115° 30’ west longitude. On the east it extends within 25
miles of the Utah State line. It is about 35 miles long and 26 miles
wide and covers about 1,400 square miles. The area lies in the
northeastern part of the region known as the Nevada Plateau, at a
general elevation of about 6,000 feet. It inclines gently to the east
and is for the most part treeless.

Like the Great Basin on the south, this area is characterized by
numerous broad, infilled valleys separating higher portions of the
plateau and mountain ranges, which in parts are high and rugged.
The main valleys lie at elevations of about 5400 feet and above them
the highest mountains rise to elevations of nearly 11,000 feet. Where
watered the valleys are fertile. The area contains parts of two grand
features of this western country—the Great Basin on the south and
the Snake River valley on the north—and the intervening divide
crosses its southern corners, as shown on Plate I. It lies mainly in
the southern part of the Snake River basin, on the headwaters of

. Salmon and Bruneau rivers, which are among the strongest south-

side tributaries of the Snake.

The area lies in a region of folded and eroded Paleozoic sedi-
mentary rocks intruded by granitic batholithic masses and dikes,
flooded by Tertiary lavas, and in part overlain by Tertiary lake
sediments and Quaternary débris. . The Paleozoic rocks consist prin-
cipally of quartzite, limestone, shale, and slate and seem to be Car-
boniferous. The granitic intrusive rocks are principally granodiorite
and are probably of Cretaceous age. The Tertiary lavas are prin-
cipally rhyolite.
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THE JARBIDGE DISTRICT.
LOCATION.

The Jarbidge district lies in the northern part of Elko County, in
northeastern Nevada, near the Idaho State line on the north and
about 60 miles from the Utah State line on the east, as shown in
figure 1 and Plate I. It is comprised within an area about 14 miles
square, extending west of the main Jarbidge River and east of the
East Fork. The district lies in the rugged mountains between 5,500
and 11,000 feet in elevation, on the upper north slope of the high
east-west range that forms the divide between the Great Basin on
the south and the Snake River valley on the north. To this range,
or portions of it, particularly to the southwest of the Jarbidge dis-
trict, the name Bruneau Range or Bruneau Mountains has been ap-
plied. Jarbidge, the camp (shown in PL III, A), is located near
the middle of the western half of T. 46 N., R 58 E., on Jarbidge
River, at an elevation of about 6,200 feet.

The General Land Office map of Nevada shows an unsurveyed
area about 20 miles square about 20 miles east of the Duck Valley
Indian Reservation. This is the only large area in this part of the
State that has not yet been subdivided. It extends from the Idaho
State line southward across the divide, where, on the Great Basin
side, it includes a considerable portion of the Marys River drainage
basin, and from the west fork of Bruneau River on the west beyond
" the east fork on the east. The Jarbidge district lies in the heart of
this area and so far as indications of mineral-bearing rocks are con-
cerned might roughly be regarded as coextensive with it. The dis-
trict is 15 miles from Mountain City, 20 miles from Edgemont, and
25 miles from Tuscarora, all three points being located west or south-
west from Jarbidge, in Nevada. It is 100 miles southeast of the
Silver City-De Lamar district, Idaho.

The nearest railway points in air line are Rogerson, Idaho, 50 miles
to the north, on a spur of the Minidoka & Southwestern branch of
the Oregon Short Line, and Deeth, Nev., 55 miles to the south, on
the Southern Pacific and Western Pacific railways. Elko, the county
seat, is 70 miles distant, on the Southern Pacific. At present the cen-
ter of the district is near latitude 41° 50’ north and longitude 15°
25" west.

The term- ¢ Jarbldge ? is said to come from the Indian name
“Ja-ha-bich,” meaning the devil. Traditionally it is applied to this
district from Indian association of diabolic power with the cataclysmic

11
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CLIMATE, 13

volcanism suggested by the rugged mountains, high peaks, deep can-
yons, and hot springs of the region, and probably also from local
eruptions of lavas which the Indians may have witnessed in the
adjoining Snake River valley within the last century, the eruptions
being regarded as manifestations of the evil spirit and the lavas
perhaps being correlated in origin with similar ones exposed in the
Jarbidge Mountains.

PREVIOUS DESCRIPTIONS.

So far as its geology and mineral deposits are concerned the dis-
trict was discovered only about a year ago, previously being prac-
tically unexplored. The literature bearing directly on the district
consists of short papers appearing in current mining journals, mainly
for the year 1910, describing the conditions and development of the
district, the mines, the camp, the prospects, and the new discoveries.
Papers by W. A. Scott and by Nelson W. Sweetser appeared in the
Mining and Scientific Press of April 30 and of December 31, but a
number of short articles by Winthrop W. Fiske, mining engineer, of
Jarbidge, have helped more than anything else to make the district
known to the mining world and the public. Most of Mr. Fiske’s
papers have appeared in the publications named below, under some
such heading as “ Jarbidge, Nevada.”

Salt Lake Mining Review: January 30, February 15, 28, March 30, June 15,
July 30, September 30, November 15, 30, 1910, February 15, 1911.
Mining and Scientific Press: April 30, June 18, 25, September 3, 1910.

Mining World: October 1, 8, December 24, 31, 1910.
Engineering and Mining Journal: October 15, 1910.

CLIMATE.

The district lies between the desert region of the Great Basin on
the south and that of the Snake River valley on the north, so that its
climate, particularly in summer, partakes in large measure of that of
these regions, heing modified, of course, by the greater elevations.
The summers are long and dry and there is great daily range between
day and night temperatures. The nights are usually cool or cold,
with frosts late in spring and early in autumn, and the days are
warm with abundant sunshine, but owing to the dryness of the air
the heat is not oppressive. The climate is similar to that of Silver
City, Idaho.

The prec1p1tat10n occurs mostly in winter and falls mainly as
snow, which in the higher mountains accumulates to considerable
depths, lasting in places throughout the summer. Springs feed
perennial streams by which the district is well supplied W1th whole-
some water.

According to Winthrop W. Fiske,! in 1909 snow began to remain
on the mountain tops early in October and in the valleys late in

1 Private letters of Dec. 10, 1910, and later date.



14 JARBIDGE MINING DISTRICT.

November. In 1910 snow. did not begin to .remain on the mountain
tops until after the middle of October, and up to December 10,
although considerable snow. fell at times in the valley at Jarbidge, it
was usually removed in a day or two by rain. .Toward the later part
-of December winter 'seemed to set in for good, and by January 2,
1911, snow lay 10 inches: deep in the valley at Jarbidge and several
feet deep on the mountains.

In winter the temperature rarely falls below 20° F. The coldest
weather in the winter of 1909-10 was on or about January 10, when
the temperature reached 12° below zero. During the win‘ter of
1910-11 the coldest day reported up to January 9 was January 2,
when the mercury fell to 8° below zero.

VEGETATION.

The area lies in the Humboldt National Forest and contains con-
siderable timber along the larger streams and at the heads of the
valleys, asis shown in Plate IIT, B. "According to the Forest Service,!
the principal commercial trees are nut pine, or limber pine (Pinus
flexilis), alpine fir (Abies lasiocarpa), aspen (Populus tremuloides),
and ' mountain mahogany (Cercocarpus ledifolius). The better
'stands occur on the east and north slopes. Of these trees the pine is
the only one suitable for lumber. Much of the timber, however, is
suitable for use in mining. The area contains many trees about 2 feet
in diameter and is now supplying frame timbers for the large Pavlak
mill. Along the streams there are groves of cottonwood and willow.
There is also considerable small timber, much of which, however,
has been fire killed by the sheepmen, who, in grazing the country
for many years past, were wont to burn off the slopes to improve the
range. Mountain mahogany, juniper, and aspen, mostly trees of
small or stunted growth, are plentiful and widely distributed and
extend high up the mountain slopes, as shown in Plate IV.

Favorable slopes from the foothills to the top of the mountains
are clothed with a fair growth of good forage grass (as shown in
the foreground in PL IV), which renders the country a summer range
for stock and sheep. During the last season large bands of sheep
were grazing in the vicinity of Jarbidge.

HISTORY AND PRESENT CONDITIONS.

The history of the Jarbidge mining district scarcely begins before
1909. Jack Sinclair, an old-time prospector from Silver City, is
reported to have visited the region in the late sixties. Excavations
that were regarded as traces of old workings were found in the eastern
part of the district, on East Fork of Jarbidge River, as early as 1880,
by the Wilkins brothers, whose large horse range on the Idaho side
included the East Fork country. The stockmen paid little attention

1H, E. Fenn, acting district forester, in official letter of Dec. 28, 1910,



HISTORY AND PRESENT CONDITIONS. 15

to mineral deposits. The first ore discovered in the district is re-
ported to have been found on East Fork about 1904 by one Vishim,
a sheep tender and former placer miner, who in looking for a sheep
range came across somé of these old workings, from which he brought
out a piece of quartz that assayed $1,200 or more to the ton in gold.
So far as learned, however, this find was not followed by any
effort to exploit or work the ground. In 1907 C. M. Howard, a
stockman having a ranch in the northeastern part of the district,
prospected the present Bourne ledge, on Jarbidge River, but found
only low-grade ores and staked no claims.

The discovery that led to the founding of the present camp and
district was made by D. A. Bourne in 1909. Starting in the foothill
mesa country in the vicinity of the State line, about 9 miles from
the present site of Jarbidge, in 1908, he slowly ascended Jarbidge
River, prospecting and panning the gravels of the river and tribu-
taries. Having finally, late in the autumn of 1909, obtained his best
prospect at the mouth of the tributary that now bears his name, he
ascended this stream for about half a mile and worked for some time
on the bold ledge that outcrops at this point on its north bank, ob-
taining by panning and sluicing the moderate return of $7 or $8-a
ton. A little later, in company with friends, he discovered and
located the adjoining higher ground on the south, where bolder out-
crops marking the site of the present Bourne mine look down upon
the scene of his former humble operations.

At about the same time the Pavlak and Buster groups, almost
adjoining ‘the Bourne and extending down to the river on the south-
west, and the Pick and Shovel, high up on the mountain side to the
southeaqt were located and opened with good results, ore of sh1pp1ng
grade being found within 10 feet of the surface.

The Pick and Shovel ledge was discovered independently by John
-Escalon, a lone prospector, who, with pack on.his back, entered the
district from Charleston on the south. When, on descending the
Jarbidge Valley, which he supposed to be virgin ground, he en-
countered Bourne, Pavlak, and other prospectors there preparing for
mining operations, he hastened back to stake the Pick and Shovel
ledge, whose rich float. he had observed on the steep mountain side
the day before.

Reports of these discoveries were soon spread abroad, and by
October about 50 men had arrived in camp, most of whom spent the
winter there. A meeting was called, the Jarbidge mining district
was organized, and a recorder was elected. On December 10, 1909,
with but 16 men present, a purse of $50 was raised to have the first
mail brought in. '

Early. in 1910 the Bluster, Bunker Hill, Ozark, and other groups
were located and prospected, with good results. In February or
early March, 1910, certain newspapers published a statement that the
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Bourne mine had over $27,000,000 worth of gold ore in.sight. This
announcement led to a stampede for the district, as a result of which
the population of the camp was swelled to 1,500 during late March
and early April. A city of 500 tents, erected on the present site of
Jarbidge (Pl III, 4) and extending for 3 miles along the river bank,
sprang up, and although the ground was heavily covered with snow—
in places 15 or 20 feet deep—almost the entire country was quickly
“staked ” on snowshoes without being prospected. By the middle
of April over 500 claims had been staked and filed for record in the
district.

This movement, considering the various callings represented by its
" participants, the many and widely separated sections of the country
from which they so quickly came, the inclemency of the season, and
-the conditions of travel, was remarkable, for there were no estab-
lished lines of transportation and no wagon road within 12 miles of
the camp, and after leaving the nearest railroad station, Twin Falls
or Buhl, in southern Idaho, these men were compelled to travel a
distance of 95 miles, mostly over the Snake River lava plain. The
last 12 miles of this journey, from the Wilkins Hot Springs ranch
(also called Rimrock), on East Fork, about a mile from the State
line on the Idaho side, had to be traversed .through deep mud, slush,
and snow, on horseback or afoot, with baggage and freight packed
on the backs of animals or men. A horse, too, was then considered
a luxury and was hard to get at any price.

It is reported that a large party entering the district from the
south over the snowy divide, finding it impossible to descend the icy
mountain slope with pack animals in the ordinary way, lashed the
horses’ legs to their bodies and started them, packs and all, in bowlder
style, down the rugged slope, in which fashion, it is said, they reached
the foot of the mountain with only a few fatal accidents.

The camp was soon provided with numerous rudimentary hotels,
restaurants, and the ordlnary commercial and professional enter-
prises of a mining camp in its early development. A judge and
deputy sheriff for the new town were sent in from Elko, the county
seat, and until August the Jarbidge mail, sometimes amounting to
several pack-horse loads a trip, was sent in gratis by the enterprise
of the Elko Commercial Club. The population consisted, on the
whole, of intelligent and enterprising Americans, and no disorder of
any kind is reported.

A town site was soon laid out, and United States location mineral
monument No. 230 was established on the ridge just above the town,
between the river and Bear Creek. Town-lot rights or leases were
obtained by permit from the forest officer for $10 each, and by March
15 were sold for $10 to $800 each, the price depending on the loca-
tion. By that date the camp 1ncluded more than 1,500 people and
300 tents

_ T.’,f
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A. JARBIDGE, JARBIDGE RIVER VALLEY, AND MOUNTAINS IN OLD RHYOLITE.
Looking S. 10° W,

B. SOUTH BRANCH VALLEY AT HEAD OF JARBIDGE RIVER.

Great Basin divide in background, Ozark lode and Foster camp on East Branch in foreground,
View looking south from Ozark claim, at elevation of 7,700 feet.
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Jarbidge Pk.
Elevation 10,800ft.
Telegraph Pass

Jack Hole Elsrgafpo)ck

“ox G r Mtn.
Fox . Crs ey opper Mtn

Luck Cr:

S e

JARBIDGE MOUNTAINS, LOOKING SOUTHEAST.

Panorama extending from the piedmont rim-rock plain, looking north-northeast beyond Jack Creek, south through the Crater Range to the Great Basin divide, thence west and northwest through
the Copper Mountains along the western edge of the district. Taken from base-line station 1 on Deer Creek Ridge, 1; miles northwest of Jarbidge, at an elevation of 7,500 feet.
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It was soon learned that the reports of the Bourne property were
grossly exaggerated, and accordingly, in May, a great exodus took
place, the emigrants criticizing the country as they went out. Later,
however, when the snow had melted away, many “ledges” were
found, and a score or more new discoveries were made. Almost
Weekly up to the present time the discoveries have continued, and
the developments are dally proving more promising and substantlal

With the opening of spring and the extension of the road from the
Wilkins ranch, passengers and freight were delivered in the camp,
and this, by materially reducing the price of merchandise and sup-
plies, further facilitated prospecting. During the summer the trip
from Twin Falls to Jarbidge is made by stage in two days and by
automobile in a day, the automobile being helped up steep slopes by
horses in the last 6 miles of the trip. ’

Early in the year several mining companies were organized and
began operations. The Bourne group was financed, some machinery
was brought in by sled, and with improved conditions of travel other
companies sent in representatives to visit the camp. The claim
holders, however, having in general exaggerated ideas of the value
of their ground, held out for high prices and demanded large cash
payments, causing hesitancy on the part of capitalists who would
bond and develop the properties on a large scale.

Late in the summer of 1910 there were about 300 men in the dis-
trict, of whom 180 voted at the November election. Although the
town was quiet, considerable work was going on in the hills. Mine
operators and capitalists investigated the resources of the district,
and a company from Denver was examining the character of the ores
with a view of installing a customs mill.

Produce and fresh meat were supplied by the neighboring ranches
and fruits from the orchards on lower Bruneau and Snake rivers.

In May, 1910, the Jarbidge post office was installed, and a post-
master was appointed, and in QOctober an official mail service (three -
mails a week) was started from Three Creek, Idaho, 25 miles distant,
where connection is made with the mail stage from Buhl. There is
also a semiweekly stage service to Rogerson to meet mcomlng trains
on Mondays and Fridays.

Freight rates on ore and merchandise to and from the railroad are
said to be $50 a ton, or 2} cents a pound, in either direction, making
the cost of transporting lumber $1 per thousand feet, and other
things proportional.

Thus far connection with the district from the south has been made
by trail only. Recently, however, the county and the brsiness men
of Deeth and Elko have started a good wagon road to connect Jar-
bidge with the Deeth road at Charleston, 16 miles distant. This
road will give the district a direct route to the Southern Pacific Rail-

11840°—Bull. 497—12—2 :
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road and the Western Pacific Railway at Deeth (see fig. 1), bringing
it into commercial relations with Deeth and Elko and giving the
camp much lower freight and supply rates.

On the Idaho side, mainly through the business enterprise of the
people of Twin Falls, the road to that town is being shortened and
materially improved. This road will ascend the Jarbidge River
canyon and flats and thus avoid the heavy Rimrock and Jack Hole
grades.

The Thousand Springs Power Co., owning a water power just
north of Snake River, 25 miles west of Twin Falls, is said to be con-
sidering the power needs of the camp with a view of supplying the
mines with electric power at the prospective rate of $10 a horsepower
a month, with a reduction to $8.25 a month when 2,000 horsepower
shall be in use.

There is also assurance of early telephone connections over the
line now extending from Elko and Deeth to Gold Creek, 18 miles to
the southwest, and also with Hollister or Rogerson on the north.

The Buster mine has a three-stamp mill on the way. A large gang
of men are at work on the Pavlak property, where a large mill,
planned for both custom and private work, is being installed. Ac-
cording to latest accounts, eight or ten different companies are ship-
ping ore or sacking ore of shipping grade.

For lack of title to the lots on which they desire to build, most of
the inhabitants of the district are still living uncomfortably in tents,
even in stormy wintry weather. They have petitioned the Govern-
ment to eliminate from the national forest the most important
mineral-bearing portion of the district, included in a north-south
rectangular area of about 20 square miles. This area contains little
or no timber, and its release would undoubtedly result in great benefit
to the mining industry of the district.

Early in 1911 the camp had a population of about 1,200, The
generally open character of the winter permitted practically all
properties to be reached without difficulty, and work was carried
on by a large number of companies, but owing to lack of funds the
force was small. ’

At the mouth of Pine Creek, 3 miles above Jarbidge, a roadhouse
and small settlement known as the Hub have been established by the
progressive operators of the south end of the district to facilitate
delivery of supplies to their camps. The wagon road has been
extended for 2 miles above this point and includes the first bridge
across the river, a substantial structure.

A plan to consolidate several of the best properties on the ridge
south of Bonanza Gulch, including the Bluster, Rock Creek, Success,
Sunflower, and others, and work them on a large scale through a
main crosscut tunnel, for which the ground is admirably situated, is
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under consideration by C. J. Nelson and others with the view of en-
listing Salt Lake City or Denver capital.

The district as a whole, with only meager development 1s more
than fulfilling the promise of its surface showings.

PHYSICAL FEATURES.
GREAT BASIN PROVINCE.

The mountain region of Jarbidge lies between two great physio-
graphic provinces—the Great Basin on the south and the Snake
River valley or Shoshone Basin on the north. The chief features
of the Great Basin, comprising nearly all of Nevada and portions
of Utah, Oregon, California, and Arizona,' consist of parallel minor
ranges of mountains, trending generally in a north-northeasterly
direction and separated by detritus-filled valleys.?

According to G. K. Gilbert, I. C. Russell, G. D. Louderback, and
others, the ranges seem to owe their prominence mostly to faulting
of late date, while J. E. Spurr holds that they were probably formed
mainly by erosion of the separating valleys. Most of the older rocks
in the ranges are folded Paleozoic and Mesozoic sediments cut by
many intrusive bodies of porphyry and flooded by lavas. In north-
eastern Nevada the parallel ranges largely give way to irregular
groups that, increasing in altitude from the foothills on the south,
merge into the Jarbidge Mountains, which here form the rim of the
Great Basin on the north. This portion of the basin is drained
mainly by the headwaters of Marys River, which flows into the Hum-
boldt, on the south, at Deeth.

SNAKE RIVER VALLEY PROVINCE.

Toward the north the Jarbidge Mountains slope down to the
Snake River valley or Shoshone Basin,® which, according to Russell,
consists of a vast, nearly level dissected area surrounded by deeply
sculptured mountains and extends in a curved course, concave to the
north, entirely across the southern portion of Idaho, with a length of
about 350 miles and a width in general of 50 to 60 miles.

The master stream is Snake River, which flows in a westerly course
longitudinally through the plain, here and there in box canyons, and
which, at the west end of the basin, at Huntington, Oreg., enters a
deep canyon. '

The plain ranges in elevation from about 3,000 feet above sea level
on the west to about 6,000 feet on the east. It is mainly of con-
structional origin and is underlain by Tertiary and Quaternary

1 Gilbert, G. K., Lake Bonneville: Mon. U. S. Geol. Survey, vol. 1, 1890, PL II (opp.
p. 6).

2The great number and distribution of the ranges in the central part of the basin is
comprehensively shown in Bull. U. 8. Geol. Survey No. 208, 1903, PI. 1.

3 Russell, T. C., Geology and water resources of the Snake River Plains of Idaho: Bull.
U. 8. Geol. Survey No. 199, 1802,
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basaltic lava flows and lake beds.! Certain of the lavas were poured
out while the lacustrine sediments were being deposited and were
interbedded with them. Some of the more recent lavas, according to
Russell,” are probably not more than 100 years old.

A good section of the lavas is exposed in the right or north wall of
the canyon just below the celebrated Shoshone Falls. The section
beginning with “ McKinley Rock,” the flow on which the McKinley
flagstaff stands, is as follows, in descending order:

Section in Snake River canyon below Shoshone Falls.

t.
Black Snake River basalt, comprising many flows and ex-Eee
hibiting columnar structure more or less throughout__-___ 300
Unconformity.
Reddish and yellowish volcanic breccia 100
Unconformity.
Massive light-gray to buff rhyolite 300+

The rhyolite, according to S. F. Emmons® approaches dacite in
chemical composition and resembles certain modifications of the
rhyolite of the Yellowstone National Park.

A good lesser section of the lavas is also well exposed on Salmon
River, which joins the Snake from ‘the south at Queens Ferry, 8
miles northwest of Buhl. The exposure is at the Salmon River dam
and the crossing of the main Twin Falls and Jarbidge road, about
30 miles south of Twin Falls. Here the gorge of this stream, a steep-
walled box canyon nearly 300 feet deep,* shows 60 feet of younger
black basalt resting unconformably upon the older lavas in which the
stream is now sinking its bed.

The region here described is drained mainly by the branches of
Bruneau River, which from its source south of Charleston, Nev., runs
nearly due north to the Nevada-Idaho boundary line and thence con-
tinues slightly west of north for about 80 miles to Snake River,
which it joins about 50 miles almost due south of Boise. The next
main tributary to the Snake on the east is Salmon River, which flows
about parallel with the Bruneau and heads near Contact, Nev. At
the State boundary line Salmon River is 50 miles east of the main
Bruneau. Bruneau River splits into several branches in Idaho.
The main stream flows to the west of the Jarbidge district. The
East Fork heads in Nevada just south of the State line, south of
Three Creek. The West Fork heads at the Nevada line near the east

1 Lindgren, Waldemar, Mining districts of Idaho Basin and Boise Ridge, Idaho: Eight-
eenth Ann. Rept. U. 8. Geol. Survey, pt. 3, 1896, Pl. LXXXVII; map shows rhyolite and
basalt, early Neocene. Boise folio (No. 45), Geol. Atlas U. 8., U. 8. Geol. Survey, 1898.
The gold and silver veins of Silver City, De Lamar, and other mining districts in Idaho:
Twentieth Ann. Rept. U. 8. Geol. Survey, pt. 3, 1900, p. 65. Silver City folio (No. 104)
and Nampa folio (No. 103), Geol. Atlas U. 8., U. 8. Geol. Survey, 1904.

2 Russell, I.- C,, op. cit,

. 8 Report Internat. Geol. Cong., 1891, p. 373.

4 Oral information furnished by Mr. F. C. Horn, chief engineer in charge of the Twin

Falls-Salmon River Land & Water Co.’s dam now being built at this place.
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line of the Duck Valley Indian Reservation. Jarbidge River lies
east of the main Bruneau and joins it 40 miles north-northwest of its
source, near Jarbidge, 14 miles south of the State line.

From the convex edge of the plain on the south, at an elevation of
about 4,000 feet, between Salmon and Bruneau rivers, the surface
rises in a long, gentle piedmont slope to the Jarbidge Mountains, as
shown in the left background of Plate IV, the topography being on
the whole in marked contrast with the rugged foothill slope of the
Jarbidge Mountains on the Great Basin side te the south. In the

_vicinity of the State line the elevation in general is about 6,000 feet;
6 miles farther south, at the foot of the high divide (see Pl III, 4),
about 7,000 feet. The highest ridges attain almost 11,000 feet. Near
the headwaters and south of Jarbidge camp the forks of Jarbidge
River have cut deep trenches into the elevated volcanic plateau,
which reaches its highest point south and east of the town.

The high ground extending northeastward from the Jarbidge dis-
trict and mountains, usually mistaken for the Great Basin divide, is
in reality not the divide, but a long spur.

After a drive of 40 miles over the flat Snake River plains the Jar-
bidge-bound traveler on the Twin Falls route, crossing Salmon River
at the dam, soon rounds on his left (southwest) the toe of a low
lava-covered ridge. This ridge, with gradual increase in width and
height and with gentle northwesterly slope, is on the left of the route
throughout the remainder of the journey. It trends in a fairly direct
southwesterly course for a distance of about 40 miles, beyond which it
merges into the Jarbidge Mountains and the Great Basin divide
proper. Back of the ridge from the traveler’s route lie the widely
branching headwaters of Salmon River, some of Whlch reach well
into the Jarbidge Mountains on the southeast.

Being without a name, the ridge may be appropriately referred to
as the Elk Mountain ridge, from the so-called Elk Mountain, its
most prominent landmark, in which, near the State line, 25 miles
east-northeast of Jarbidge, it culminates at about 8,500 feet above the
sea. (See PL I, p. 10.)

The ridge seems to be mainly monoclinal, with the rocks dipping
gently to the northwest, but in places it may be anticlinal or domed,
as at Elk Mountain. It is said to show traces of mineralization in-
terruptedly throughout its extent, and its deposits are being pros-
pected at Elk Mountain and other points.

J ARBIDGE MOUNTAINS,

Of the mountains bounding the Snake River valley on the south
the Jarbidge Mountains are among the most important and lofty.
The great watershed extending irregularly through portions of
Wyoming, Utah, Idaho, Nevada, and Oregon, and forming the divide
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between the Great Basin on the south and the Snake River valley or
basin of the Columbia on the north, culminates in the Jarbidge
Mountains at an elevation of nearly 11,000 feet.

The mountains are situated mainly around the head of the Bruneau
River drainage basin. In the vicinity of the State line this basin has
a width of about 60 miles, from a point east of Three Creek, Idaho,
to Owyhee, Nev., and contains many tributary streams. It is
bounded on the east, south, and west, by Salmon, Humboldt, and
Owyhee River basins, respectively.

The Jarbidge Mountains are about 12 miles wide and extend in
an east-west direction parallel with the axis of the divide, across Jar-
bidge River, a tributary to the headwaters of Bruneau, and its East
Fork,* which drain the area in a northerly direction. The main ridges
trend in the same direction, at right angles to the axis of the divide,
as shown in Plate IT (p. 12). This trend is not wholly due to con-
sequent drainage on a sloping surface of lava flow, as would at first
appear, but seems in general to harmonize with the trend of the
Great Basin topography on the south and may owe its origin to lines
of fissuring or faulting in connection with the epoch of igneous flows
and uplift.

The lavas were erupted in at least two distinct and extensive
epochs, separated by a considerable time interval, during which sub-
aerial erosion scored the surface and developed a drainage system
similar to that of to-day.

The lavas of the later period were more fluidal and resistant than
those of the first period. For convenience they may be referred to as
the younger or “ rim-rock ” lava. They were freely poured out, com-
pletely flooding the entire lower region and burying a large part of
the older lavas, in places to depths of nearly 2,000 feet. This second
period of eruption left the Jarbidge Mountain region in the form of
a huge elongated east-west dome rising perhaps a thousand feet or
more above the present highest peaks and having by reason of the
fluidity of the later lavas a comparatively smooth surface.

From the summit of this dome the surface declined in long, gentle
slopes in all directions—to the flat-lying Snake River-plains, about
20 miles distant on the north, and nearly to the base of Elk Mountain,
about the same distance on the east.

On this new constructional domal surface, at the close of the second
period of volcanism, subaerial erosion resumed its work of destruc-
tion and denudation, and the present drainage system, with its main
courses approximately parallel to the lines of the intervolcanic epoch,

1This stream by some is also called the East Fork of Bruneau River, but this name
is preoccupied, as shown on the land-office and other maps, by the 50-mile tributary
draining the large Three Creek country to the east. To avoid confusion it seems best
to refer to the stream under consideration as East Fork of the Jarbidge.
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was established. The higher part of the dome, where precipitation
and temperature extremes were greatest and where there were lines
of weakness due to volcanism and perhaps crater openings of consid-
erable depths, was most deeply dissected.

A notable and economically important feature of this process of
denudation was the stripping off of the roof or cover of the dome,
* the great blanket of the second or younger lavas, which are now
worn back to the east side of the East Fork valley on the east and
beyond the Jack Creek valley on the north. The eroded edges of
these lavas, rising nearly 1,000 feet above Jack Hole and Jarbidge
River, form a steep inward-facing scarp or rim rock, which rests
upon and encircles the slopes of the mountains on the north and rises
to the 10,000-foot contour where it crosses the divide on the east.
(See PL II, p. 12.)

As soon as the young lava covering became worn through at the
summit of the dome, erosion was concentrated along the contact of
this covering with the underlying softer old lava formation, and it
has been a controlling factor in determining the present topographic
features of the district. '

Simultaneously and almost coextensively with the stripping back
of the young lava covering, the main streams—Jarbidge River, East
Fork, and Jack Creek—in their process of down-cutting along the
contact and subsequently below it, migrated or shifted their channels
laterally down the slope of the dome, the Jarbidge to the west, East
Fork to the east, and Jack Creek to the north. This migration of
the channels has produced precipitous inward-facing cliffs bounding
these streams on the outside of the dome—east of East Fork, north
of Jack Creek, and west of Jarbidge River—and contrasting strongly
with the long and comparatively gentle slopes on the opposite or
inner sides, across which the streams have migrated. It has also
resulted in the present occupation by East Fork and the Jarbidge of
practically the same drainage lines that existed in the inter-volcanic
epoch before the rim-rock lavas were poured out. )

The denudation and dissection of the old underlying lavas that
followed the removal of the young lava covering has resulted in two
distinct types of topography. The one type, shown in Plate IV,
generally belongs to the old lava area occupying the heart of the
district, from a line west of Jarbidge River to a line east of Fast
Fork, and is adolescent. The other type belongs to the young lava,
or piedmont portion of the field, and is young. It is shown at the
left in Plate IV.

The old-lava area is at once the most striking and important. It
contains the dominant features of the district. These consist of the
high, rugged north-south ridge between Jarbidge River and East
Fork and the deep valleys of these two streams, which cut below the
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6,000-foot contour, or about 5,000 feet below the tops of the neighbor-
ing mountains. '

Of the culminating peaks, which, as shown on Plate IT and to the
left of the center in Plate IV, are seven in number and about a mile
apart, the most northerly and highest is Jarbidge Peak. This and
the four succeeding peaks to the south, which are nearly equal to it
in height, are conspicuous to the traveler approaching the district
from the Idaho side, being visible for 90 or 100 miles on a clear day.
They are commonly known as the Five Peaks, also as the Crater
Peaks, Jarbidge Peaks, and Jarbidge Mountains. For convenience
of reference in this report they will be referred to as the Crater
Peaks or Crater Range.

This Crater Range is the most striking feature of the district
topographically, geologically, and economically. It exceeds in alti-
tude the Great Basin Divide. It is composed of great masses of
volcanic rocks and contains nearly all the mineral deposits of the
district. ‘ ‘

The topography of the old-lava area is of the type produced
mainly by water erosion in an elevated country of horizontally de-
posited volcanic rocks. It is mainly in the adolescent stage and is
characterized by long, high, and in places narrow, though not usually
sharp-crested ridges, with smooth or even contours and correspond-
ingly deep, mostly V-shaped valleys and gulches bounded by slopes
rising in many places for considerable distances al average angles
of nearly 45°. (See Pls. IT and IV.) Near the middle of the area,
from Jarbidge River to the top of the north end of the Crater Range,
the surface rises about 4,300 feet in a horizontal distance of about
13 miles, or at the rate of nearly 3,000 feet to the mile.

In portions of their courses even the main streams occupy steep-
walled box canyons, and in places, as back of the lower part of Jar-
bidge and west of Bear Creek, the uniformity of the mountain slopes
_ is interrupted by long stretches of vertical cliffs or scarps several
hundred to a thousand feet in height, from whose base long trains
of talus or rock débris extend down toward the valleys.

On the east the Crater Range or, more exactly, the saddles of the
range, also break off abruptly into steep, high-walled ampitheaters—
U-shaped cirques or basins commonly known in this region as “cra-
ters ”—in which head most of the perennial tributaries of East Fork
and Jack Creek.

These basins, which, like the peaks, are situated about a mile
apart, and some of which are confined by walls 1,000 or 1,200 feet
high on the west (PL V, 4) and separated by long sloping ridges,
are known in consecutive numerical order from north to south as
_ First Crater, Second Crater, etc. It is possible, to judge from tuff,
breccia, and other volcanic débris observed in the walls, that some
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A. PART OF RIM OF FIRST CRATER. B. VAN ALDER AND HOWARD McCOY MINES, IN SECOND CRATER.

From Little Jack saddle, at elevation of 9,200 feet, looking S. 30° W, Floor of coarse glacial, snowslide, and avalanche débris in foreground, flanked
by belt of steep talus 200 feet high, skirting foot of mural cliff. From floor
of '“crater,” at elevation of 9,500 feet, looking S. 16° E.
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A. PINE CREEK VALLEY IN OLD RHYOLITE.

From Pick and Shovel trail, on opposite slope, at elevation of 7,000 feet, looking scutheast.

I. OLD RHYOLITES NEAR HEAD OF JARBIDGE RIVER.

Composed of heavy, ill-defined flows or beds dipping gently southwest. From the Ozark mine trail,
at elevation of 7,700 feet, looking west across the river.
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of the basins may really represent old craters, but time did not per-
mit investigation of this phase of the subject. .

The “craters” manifestly owe their origin and general outline to
local glaciers that headed in them. They open to the east or north-
east, and in this direction their floors slope gently. Since their occu-
pancy by, the glaciers their forms have been modified by subaerial
erosion, including that of snowslides or avalanches. Snow and ice
now remain in some of them throughout the year. They are floored
by morainic and other forms of glacial drift and coarse avalanche
débris, and the cliffs that confine them on all but the open side are
flanked by belts of talus rising with steep slope usually about 200
feet above the floor (Pl. V, B). Minor features of snowslide and
glacial origin also occur locally along the upper course of the Jar-
bidge, described later. '

The old-lava area on the whole is comparatively free from the im-
passable precipitous barriers that usually characterize a country of
this scale of topography and class of rocks. It is generally accessible
to the pedestrian, and with slight detours a horse can be taken into
almost any part of it.

The topography of the younger or rim-rock lava area is a young
topography and contrasts strongly with that of the old-lava area. It
resembles in its main features that of the adjoining Snake River
plains. The area consists in general of a gently sloping, rarely
benched or scarped mesa or piedmont plain dissected by more or less
parallel narrow, steep-walled box or V-shaped canyons, as shown at
the left in Plate IV. Its youthful character is due in some measure
to the greater resistance of the rocks in which it is carved but
mainly to the facts that its relatively dry climate essentially exempts
it from the attacks of subaerial erosion and that the streams which
rise in the moister mountain regions in crossing it erode only the
bottoms of their channels, leaving the sides and upper edges of the
valley walls intact.

Jarbidge River, the most important stream, heads in the southern
part of the district on the upper north slope of the divide, in the
angle formed by the junction of the divide with Crater Range, at an
elevation of about 9,000 feet. (See Pls. II and III, B.) In the
upper part of its course, which trends in a north-northwesterly di-
rection and is of a more or less torrential character in a U-shaped
valley, it receives contributions from numerous gulches, the most
important of which is Fox Creek, entering from the south, about
3 miles in length. About half a mile below Fox Creek and the
ninth standard parallel the river is joined from the southwest by Pine
Creek, which is about 5 miles long and approximately equal in vol-
ume to the Jarbidge above the confluence. The valley of Pine Creek
is sharply cut, with rough topography, as shown in Plate VI, 4.
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Through the remainder of the district the course of the Jarbidge is
. northerly and its principal tributaries are Bear Creek and Deer
Creek on the west and Bonanza Gulch, Bourne Gulch, and Jack
Creek on the east.

From Pine Creek nearly to Jack Creek, a distance of about 4 miles,
the Jarbidge for the most part flows through a gravel-floored, locally
terraced flat about 500 feet in average width (PL III, 4) and has
a semigraded course with a fall of about 160 feet to the mile, and
is correspondingly swift. In volume of water it is said by W. A.
Scott to compare with Clear Creek in Colorado. It is reported to be
difficult to ford during spring and early summer. In August, 1910,
at Jarbidge it was a fine clear stream about 20 feet wide and 18 inches
deep. ‘

After entering the young lava area a short distance above Jack
Creek the course of the river is mostly in a box canyon, a feature
which has caused the present road to enter Jarbidge over Jack Creek
Mountain, the high ridge between Jack Creek and Jarbidge River.
The canyon is not deep, however, and as a more or less open though
somewhat rugged valley flanks it on the east this part of the course
could with moderate cost be made feasible for a highway or even a
railroad into Jarbidge.

Jack Creek, which heads in the First Crater and adjoining terri-
tory on the southeast, occupies in a sense a piedmont valley bounded
by the old lava mountains on the south and the young lavas forming
the rim rock on the north. So near do its headwaters lie to a tribu-
tary of East Fork that the triangular area to the north between these
two streams and the Jarbidge, being almost completely surrounded
by water, is commonly known as the island.

Bear Creek and Deer Creek are both fine streams of moderate size
and are bordered by timber land in the upper parts of their courses.

East Fork, which drains the eastern part of the district, compares
favorably in size with the Jarbidge. The topography of its valley,
however, is more rugged, especially on the east. Its course in the
young lava area, which it enters in the northern part of the district,
is mainly in a narrow box canyon, whose walls have almost a sheer
drop in places of nearly 1,000 feet and within the district can be
crossed only by making a detour of several miles to the north over a
trail by way of Robinson Hole. The Jarbidge wagon road makes a
similar detour, and by means of a long “grade” on each side of the
canyon crosses at the Wilkins ranch in Idaho, 6 miles below Robinson
Hole, about a mile north of the State line. At the north edge of
the district at the time of visit, when the water was said to be at its
lowest stage, East Fork was a fine, clear stream about 25 feet in width
and 9 inches deep. It flows in a semigraded or gently riffled course
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over a gravel bed, with an estimated velocity of about 4 miles an

hour. :
It is probable that in both the Jarbidge and East Fork valleys con-

siderable water leaves the district unobserved through the subsur-

face gravels that constitute the valley floors. Both streams are plen-

tiful in trout. After receiving East Fork a few miles beyond the

Idaho line Jarbidge River flows to the Bruneau, about 24 miles north

of the State line. From the junction Bruneau River flows a little

north of west for about 50 miles across Owyhee County and joins

Snake River near the corner of Ada and Elmore counties.

Bruneau River, notwithstanding the fact that in the lower part of
its course its waters are largely used for irrigation, is one of the few
tributaries whose waters, flowing across the Snake River plains,
reach the Snake as perennial surface streams from the south.
Among the tributaries of the Bruneau the Jarbidge waters are per-
haps the most important.

The extreme southeastern and south-central portions of the dis-
trict, which are relatively unimportant so far as present mining de-
velopments are concerned, drain, respectively, southeastward through
Canyon, Cottonwood, and Camp creeks into Salmon River and
southward through Marys River into the Humboldt. The extreme
southwestern portion of the district drains principally into the main
or Charleston fork of the Bruneau.

GEOLOGY.

- Like much of the Great Basin on the south and the Snake River
or Shoshone Basin on the north, the Jarbidge district lies in an
area of folded and tilted, principally Paleozoic sedimentary rocks
cut by granular intrusives and flooded by Tertiary lavas, as shown
on the geologic map. (See Pl II.)

The rock groups of the region, beginning with the oldest, are
Paleozoic sedimentary rocks, post-Paleozoic -intrusive rocks, early
Tertiary lavas, late Tertiary lavas, Tertiary sedimentary rocks, and
Quaternary deposits. With reference to the mineral deposits the
early Tertiary lavas are the most important of these groups. The
area of these lavas is approximately outlined on Plates I and II.

SEDIMENTARY ROCKS.

PALEOZOIC SEDIMENTARY ROCKS.

Rocks regarded as Paleozoic occur in the western part of the Jar-
bidge district and extend southward across the divide into the Great
Basin. (See Pls. I and IL) In this vicinity they constitute the
north-south range of hills between the Jarbidge drainage basin on
the east and that of the main fork of Bruneau River on the west,
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locally known as the Quartzite Range and also as the Copper Moun-
tain Range, from the prospects of copper that it contains.

These rocks, according to N. W. Sweetser,* who assisted the writer
and who had previously devoted much time to studying the geology
of the district—

consist, in order of deposition, of quartzite, limestone, and shales. They have
‘been considerably disturbed, faulted, tilted, and folded. They dip steeply to
the north at angles of 60° and exhibit a general thickness of several thousand
feet. * * * No fossils have as yet been found in them in this part of the
field. They rest upon gray, coarsely crystalline hornblende granite, which
seems to be intrusive, and they are locally overlain or capped by thin flows of
rhyolite. The limestone is cut by dikes of granodiorite of about the same age
or slightly younger than the granite.

Near the center of the district are outcrops thought to belong to
these old rocks, notably on the west slope of Crater Range. Here,
protruding above the surface of the surrounding rhyolite, a quartzite
reef, apparently representing an upturned bed or sill, probably in the
crest of a buried range, and commonly known as the “ quartzite dike,”
is shown by more or less continuous bold croppings to extend for a
distance of about 2 miles in a northeasterly direction diagonally
across the mountain side above the Bourne and Buster mines and is
recently reported to have been struck in the Pavlak tunnel. It is
said to have an average width of about 200 feet and a maximum of
about 400 feet. It agrees in trend with the Great Basin ranges on
the south and probably represents the crest of one of these old moun-
tains that was long deeply buried by the lavas through which it now
protrudes, having been but recently brought to view by erosion and
probably faulting. On the northeast, where it crosses Bourne Gulch
at an elevation <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>