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GEQLOGY AND ORE DEPOSITS OF THE WARREN MINING DISTRICT
GUNTY, IDALO

By
John C, Reed

ABSTRACT

The Warren mining district lies in the Salmon River Mountains of north-
central Idaho, in southern Idaho and northern Velley counties. The part of the
district mapped for this report includes most of the productive mines, both
placer and lode, and covers about 22 square miles, all in Idaho County,

The oldest bedrocks in the mapped area have a limited distribution in the
northwest pert of the ares, Theyare chiefly quartzite with gneiss and schist,
and are believed to belong to the Belt series of pre=-Cambrian rocks. The deform

ed Belt rocks were intruded, probebly in Cretaceous time, by quartz monsonite and
related rocks belonging to the Idaho batholiths The Idaho batholith is widespread

in central Ideho and the predominant bedrocks of the Warren distriet are a part
of ite Lemprophyre dikes are speringly present in the mapped areas They are
probably of Middle Miocene age,

Unconsolidated sediments occupy large parts of the mapped area, These are
of several ages and were deposited under different conditions, The unconsolidet
ed sediments include older gravel, younger gravel, glacial moraine, and alluvium

In age these are believed to be,respectively, post=Middle Miocene and pre=Wiscon~

sin, post older gravel and pre-Wisconsin, Wisconsin, and post-Wisconsin,

The interstream areas in central Idaho are, for the most part, broad and
relatively flat, and appear to be remnents of a widespread erosion surface be-
neath which the present streams are incised deeplys This surface was cut prob-
ably late in Lower Miocene or early in Lower Middle Miocene time for the Lower
Miocene Challis volcanics are cut by the surface and flows of Lower Middle
Miocene Columbia River lava rest on it, After the surface was cut it was elevet
ed approximately to its present altitude and tilted toward the northwest, The
Werren basin includes a part of the old surface that legged behind the surround-
ing parts during the uplift (the Warren basin was relatively depressed), Locallj

the basin is bounded by normal faults, but at other places the surface appears to

rise graduelly from the interior to the surrounding divide.

Sediments were deposited in this structursl basin during its formatione At
times the stream flowing from the basin was able to cut more repidly than the
basin sank, and removal of earlier deposited material took places At other times
the basin sank too rapidly for the outflowing stream to maintain an effective
outlet,and deposition was the rule. At the pregent time the youthful canyon of
Werren Creek hes progressed headward from the mouth of the creek at Salmon River
and is at the threshold of the flat meadow in the central part of the basin, Un-
less the basin is depressed further, the canyon will migrate farther headward and

the oreek will eventually remove much or all of the unconsolidated sediments in
the basin.

The Warren district wms discovered in 1862+ It has produced about $17,000,0
worth of precious metals, most of it gold. 4ll but about $2,000,000 worth of the
metal has come from placers. Most of the production was before 1870, The pro-
duction of gold from the district began to inecrease rapidly in 1931, In 1930,
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the district's output was about $8,500 and by 1934 it was more than $500,000,
Production was maintained et about $500,000 per year in 1935 and 1936, and most
of this came from dredges,

The older gravel of the district has been worked locally for golds The
younger gravel end alluvium has been placered extensivelye. Further prospecting
of the older gravel may be warranted.

There are,in the younger gravel, bench, hillside, and high-meadow deposit
The bench end hillside deposits, with one notable exception, a broad low terra
that lies just west of the large meadow in the central part of the basin; have
been largely worked outs The high-meadow deposits have not been placered and
they appear to be worthy of prospecting. ‘

In the alluvium there are both meadow and gulch depositse The meadow de=
posits are particularly well suited to placer mining by dredges, and a large p
of the available ground has been worked. A considerable area of such ground s
remains, however, near the lower end of the centrally-located meadow. The gul
deposits were very productive and were largely worked out many years ago.

Some fortg fissure veins are known in the Warren district, Most of them
in the southern part of the mapped areas Almost all of the veins trend easter
and dip steeply to the south, and belong to a group that constitutes the Warre
vein systems They fill & well developed set of joints that cut the quartz mon:
zonite bedrocke Locally the veins are offset along joints that trend northwes

et
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These latter joints were favored channels for the material that on consolidation

became lemprophyres. The veins are lenticular and the quartz lenses range up t
three feet thicke Some veins that were not seen are reported to be thickers
of the gold is frees The associated sulphides, including galena, sphalerite,
tetrahedrite, stibnite, and pyrite, are not abundant.

All of the active, and many of the 0ld, placers and lodes are described
briefly in this report.,
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-The constantly increasing interest in placer gold mining first menifest early

in the present decade resulted in the inavguration in 1933 of a cooperative pro=-
Ject between the U. B, Geological Survey and the Idaho Buresu of Mines and Geol=-

0gy, the major purpose of which was the investigation of the gravel deposits of
north-central Idaho with the idea of eveluating them as sources of placer gold.

It soon beceme apparent that the individual placer districts were but de-
tails of & broad geologic picture, and that for an adequate understanding of how
the auriferous gravel deposits accumulated and of their probable value as gold
producers, an intensive study of the Physiographic history of a large area was
imperative. Field work on the project has progressed through the seasons of 1934
and 1935, but is still far from completeds The plan of procedure adopted wos
that of mapping and studying in deteil small areas that contained important placer
deposits, or that were thought to be important in working out the geologic his-
tory of the region, Eventually the events as recorded in these smnll areas can
be brought together to form the composite plcture that was set up as the object
of the project, Meanwhile preliminary reports on the small areas already covered
are being prepared in order to make the results of the work available as soon es
possible,

To make the final report as inclusive and os useful as possible, it would
be very desirable to have considerable sempling done in certain areas of gravel
that, for geologic reasons, seem favorable for the accumulation of placer gold
but the gold content of which is now unknown, Another related:cand important line
of investigation that so far has not been undertaken is the comprehensive study
of the heavy sands of the placer districts to determine what other minerals of
economic importance may be present, Pitchblende, the first reported from Idaho,
was discovered in the heavy sands at Warren during this investigation, and mon-
azite is known to be present there and elsewhere, Sulphides are undoubtedly
present in some or all of the placer districts, and, in some places, assays of
the heavy sand tailings indicete & considerable amount of gold which was not re=
covered by the method used,

This report is of the preliminary type mentioned aboves The Warren district
was studied and mapped in the summer of 1935, The field work occupied two and
one~half months. Although it was constantly borne in mind that the primary ob-
Jects of the work were the study of the placers and the physiographic processes
that cewsed their formation, the lode deposits at Warren were studied also be=-
cause of their importeance as sources of the placer gold, and in order to get as
much informetion as possible on the district as a whole,

The writer was assisted in the field for the full period of the work by
Vernon Es Scheid and Veral F, Hammerand, end G, D, Emigh was with the party for
& short times John D, Crosby assisted with the underground mapping of the Unity
mines All of these men rendered uniformly eble and energetic service, and the
writer is greatly indebted to each of thems

The party was met by the operators and others in the district in a spirit
of cordial and enthusiastic cooperations To name all those to whom acknowledg-
ment is due is impossible, The following, however, were particularly helpful:
Granville T, Eyman of the Unity Gold Production Company; E. T, Fisher of the
Idaho Gold Dredging Company; As E. Briggs of the U, S. Forest Seriice; Clarence
Pickell; Theodore Mauersberger; W. R. McDowell; and Otis Morris, Werren postmaster

Previous to this investigation, very little geological work had been done in
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the Warren district. The area was studied briefly in 1897 by Lindgren.l/, and
his report is still the clmssic foundation of geologic investigations there.
Co Ps Ross I/ visited the Warren distriot briefly in 1930 and his manuscript re-
port has been consultsd freely, His report will be summarized in a U, S, Geolog-
ical S8urvey professional paper on southecentral Idaho now being prepared by Mr.
Ross.

In eddition to the above, scattered references to the district appear in
various historical works and technical publications. Most of these are either of
an historical nature or record publication from, or mining activity in, the viec
inity. Most of them do not contain much geologic information, The following
contain references such as those mentioned above: Annuel Reports of the Mining
Industry of Idaho by the State Inspector of Mines, annual volumes of Mineral Re
sources of the United States published by the U, S. Geological Survey until 192
and by the U, S. Bureau of Mines from 1925 to 1932, Minerals Yearbook published
by the U, S Bureau of Mines since 1932, Engineering and Mining Journal, and
Banoroftts History of Washington, Idaho, and Montana (vol. 31)e

An artiole containing a great deal of interest about the Warren district i
that by Bs S. Pointon in the August 19, 1921, issue of Northwest Mining Truth.

GEOGRAPHY

The part of the Warren mining district (Fige 1) that was mapped for this reE
port comprises about 22 square miles in southern Idaho County, Idaho, and entire

ly within the Ideho National Foreste Most of the district lies in Townships 22 :
end 23 Ne, R. 6 E., and a small fraction in T, 22 Ne, Re 7 Eo "Bowfistidp 22 N,, Re

7 Ee and Ts 23 Ny, R, 6 E., are entirely unsurveyed, but the following sections
in T. 22 N, R. 6 E,, have been surveyed by the General Land Office and the sece
tion corners are marked on the ground: 1, 2, 11, 12, 13, 14, 15, 22, 23, 24, 25,
26, 27, 34, 35, 36, and all but the north line of 10, All or parts of the follow-
ing surveyed sections lie within the mapped areas 1, 2, 10, 11, 12, 13, 14, 15,
22, 23, 24, 26, and 27. The point having the latitude 45° 15! N, and the longi=
tude 115° 40! We lies within the area, - The boundaries of the mapped area are
purely arbi#§7ry and are not to be considered the limits of the district, Accord-

2

ing to Ross the Warren district as a whole is enclosed by the following bound-
aries: The Salmon River on the north, the South Fork of the Salmon on the east
and southeast, the Secesh River on the southwest, the west line of R. 6 E,, from|
where it orosses Secesh River northward to the north line of T, 23 Ne, where it
meets the south line of the Marshall Lake mining district, the north line of Te
23 No eastward to the northwestern corner of T. 23 Ny, Re 7 E., and the west line
of Re 7 E., northward to the Salmon, The Marshall Leke district joins the Warren
district elong the last two mentioned lines, :

The district centers around Warren, a mining town of a few hundred inheb-
itantss A few isolated cabins are scattered over the district and about a dozen
of them house the area!s only other residents,

Lindgren é/, writing of the Warren district in 1897, says that it "is one of
the least accessible mining cemps in the West, being about 130 miles by wagon
road from the nearest railroed", Wdarren is still difficult to reach, but trans-
portation facilities have improved greatly under the administretion of the region

A/Lindgren, Waldemar, The gold and SIIver volns oF Silver City, De Lamar, and
other mining distriects in Idahos UsSe Geols Survey 20th Amm, Repte, pts 3, ppe
237=-249, 1900, _

E/Ross, C. P, The Marshall Leke and Warren mining districts, Idaho County, Idaho;

menuscript report,

3/Ross, C. P,, personal comnunicaetion,
/Lindgren, Waldemar, Ibid, p. 237.
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by tﬁ# Us S« Popest Services Since 1938, many miles of roads have been built by,
the Civilien Conserwation Corps under the direction of the Forest Services The
main rond towerd Warren was built by the U. S. Bureau of Public Roads.

b % s

Warren is a little more tham 50 miles by road from the present yailroad
terminus at MoCall, & summer resofb end lumber town, at the southern end of
Payette lake, The road from MoCall to Warren has been widened end improved to
woll within the district, but still falls a few miles short of the town, which
1s reached by en imprevised road mostly over placer teilings. Warren may be
reached from the north by the new C.C.C, road that leaves the Idaho North-South
Highway at Riggins in the Salmon River Canyon, follows up the river to French
Creek, and thence climbs out of the canyon, passes through the hot springs resort
at Burgdorf, and joins the MoCell-Warren road about 15 miles from Warren.

. kY
The district can be reached from the east by & Forest Service road from
Edwardsburg. Edwardsburg was formerly aocessible only from McCall via Wairen,
but in 1933 & road was completed over Profile Gap thus comneocting Yellow Pine
and Edwardsburge Yellow Pine in turn is linked to Cascade. It seems likely that
the Edwardsburg-Warren road will be very little used in the future,

Between McCall and Warren the road crosses three summits - Secesh at an
elevation of about 6,450 feet, and Long Gulch and Steamboat summits, 6,664 and
6,606 feet high respectively. These summits are blocked by snow and thus render
Werren inaccessible by automobile from about the middle of November to the middle
of June, Except under unusual conditions, mail, freight, and passengers pass in
end out of Warren twice weekly during the winter months by caterpillar tractor
or team,

A large amount of the freight and passenger traffic into Warren is by plane,
This is particularly true during the winter monthss The airplane field is on an
open meadow about 2«1/2 miles north of the town.

The district is served by & number of Forest Service and privately cut
treilss Some of these have been improved and widened so that they are travers-
able by car,

TOPOGRAPHY AND DRAINAGE

Central eand north-central Ideho is a vast elevated area, The monotonously
rugged surface is formed chiefly by the steep sides of narrow valleys and ridges,
and at many pleces the local relief exceeds 5,000 feet, The profound canyon of
the Salmon River (in places more than 6,000 feet deep) crosses the area from east
to wests The mountain mass north of the river constitutes the Clearwater Mount-
eins and that south of the river the Salmon River Mountains, The two mountain
groups are of similar origin and haeve had the seme geologic history; they are, in
fact, parts of the same mass and are separate only because of the erosion of the
Salmon River Canyon in late geologic time,

The main ridges in the Clearwater and Salmon River Mounteins heve gentle
longitudinal profiles and most of them trend northward. Some of the ridges are
narrow and serrate, others are broad and flat,

In strong contrast to the deep, steep, and narrow valleys are several broad,
shallow, flaring basins, commonly several miles long end helf es wide, cradled, a
it were, here and there within the mountains, As a rule, their longer axes, like
the ridges, trend northward,

In & general view from any elevated point the principal ridges are seen to
rise to an accordant height and to thus suggest a surface of comparatively little
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Fig. 1. Map of part of the Idaho National Forest showin

g location of the Warren mining district (largely from U. S.
Forest Service map of the Idaho National Forest).

Area shown in detail on Plate 1 is stippled.
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Fig. 3. Warren Meadows. View downstream, northward, from point above and about one-half mile west of Warren, showing dredge, placer tailings, and ground not yet placered.
(Photograph by Washington National Guard.)
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relief that extends to the horizon in A1) directions: A few peaks rise above
this surfice, bub, sacept in the immedimte foreground, the deep valleys, include
ing that of the Baimén, sre hiddens The slope of the surface shows locel ver-
iations, but in general rises toward the southeast, In the Clearwater Mountains
its altitude 1s about 7,000 feets In the western part of the Salmon River Mount-
aing it lies at about 8,000 feet, Farther east, however, it attains altitudes of
9,000 feet or more. ,

 Meny of the valleys that head against the higher ridges and peaks show along
their upper courses the U-shape, typical of glaciated valleys, Such valleys
commonly have this shape down to an altitude of about 5,500 feet and exception-
ally as low as 4,000 feets Rock-walled lakes lie at the heads «of many of these
velleysq

The Warren district in the Salmon River Mountains includes one of the broad,
flaring basins, the Warren Basine Except for the trench of Warren Creek, the
drainage outlet, the basin is surrounded by a broad divide that coincides in
helght with the general summit level of about 8,000 feet, Steamboat Mountain and
8 peak 3 miles south of it rise about 500 feet highers Two passes, one through
the western part and the other through the southeastern part of the basin's rim,
are about 1,000 feet lowers Through these passes run the roads into the basin,

The lowest part of the basin is a broad,flat area (Werren Meadows) near the
center at an altitude of a bout 5,800 feet. From all parts of the encireling
divide the general surface descends inward to the flat,

Considered in detail, the surface of the basin is moderately dissected by
ldcal streams: Some of the larger streams, such as Steamboat and Stratton ereeks
have cut their valleys below the general surface from their mouths to their heads
on the divide around the basin, These show throughout the normal stream profile
that is concave upward (pl. 1). Others, such as Warren Creek, have not yet cut
thelr upper stretches below the general surfaces These streams show, for their
upper courses, an abnormael flattening of their gradients and they head in swampy
meedows such as Martinace and Keystone meadowss

Within the basin the stream valleys are cut 500 feet or more below the gen~
eral surface as represented by the intervening ridges. Nearer the floor of the
basin (Warren Meadows) these valleys are wider end their gradients are very
gentle,as is evidencedby the presence of extensive peat bogs (fig. 2).

Warren Creek, in pessing across the floor of the basin, descends 150 feet in
about 4 miles (ple 1 and fige 3)s After leaving the basin, the creek plunges
3,660 feet down to the Salmon River through a gorge 10 miles long.

In general, the streams from all sides of .the basin flow toward the center
as if consequent on the sloping surface. Parts of some of the stream courses,
such as the northward-trending parts of the courses gf Stratton and Steambost
creeks, may be developed at nearly right engles to the general slope of the sur-
face because of structural control or control by the foliation of the underlying

"bedrockss

Many of the tributaries of the South Fork of the Salmon River, notably
Secesh River and Bear Creek (fig. 1), join the trunk stream at soute angles
pointing upstream (southward).Thisifeature indicates a reversal in the direction
of flow of the South Fork of the Salmon.

Most of the smaller tributaries of the Salmon River are short streams with
very steep gradientss Fall Creek, for example, descends 4,500 feet in 5 miles.
That stream and & branch of lake Creek, itself a tributery of Secesh River, head
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Fig. 2. Peat bog along lower course of tributary of Warren Creek.

4a

2L


spixley
Text Box

spixley
Text Box
4a


at the sams divide end the .two 111w te & most unusual drainage condition;

15ng on one side of Yhe divids remohes the Salmon through Fall Creek by
& ndles, whorens water falling on the other side takes a cireuitous route
of Lake Creek, Secesh River, 8outh Fork of the Salmon River, and the Sal-
mon River, and finally resches the mouth of Fall Creek after a journey of nearly
100 miles,

CLIMATE

The climate of the Warren district is severes The msan annual temperature
is probebly about 42 degrees, end mean monthly temperatures range from ebout 20
degrees in January to about 60 degrees in July and August, Winter temperatures
as low as 30 degrees below zoro are not uncommon, The meen annual precipitation
is probably not less than 30 inches, andlymch of this falls as snow which ordinar-
ily accumulates to depths up to 10 feet,

The very low temperatures and deep snow prohibit placer mining, except
dredging operations,and handicap surface work around quarte mines,during the
winter season. Occasionally when the ground freezes to an unusual depth even th
dredges must shut down temporarily. Hydraulic placer mining is retarded or stop
ped during the dry months of late summer and early foll because of lack of water,

®

¥

-

VEGETATION

Most of the mapped area is covered by e moderately dense stand of lodgepole
pine, Some hillsides support only a scattered growth, whereas at other places
the small trees grow so densely that progress through them is nearly impossible,
Douglas fir is a common tree in the area, and some individuals are nearly 4 feet
in diemeter. Engelmann spruce is sparingly represented, and the lower slopes of
Warren Basin opposite the mouth of Steamboat Creek has a scattering of large spec~
imens of ponderosa pine.

Most of the floor of the basin, because of placer mining operations, is
practically devoid of vegetation, The unplacered swampy meadows and peat bogs
are ordinarily not timbered, but at many places are covered with thickets of &
variety of shrubs that make foot travel difficult,

Lodgepole pine is a satisfactory wood for mine timbers, and appears to stand
up particulerly well in the wetter parts of the mines. An abundant supply of suit-
able size for this and other purposes, such as fuel and buildings, is available
almost everywhere in the district,

GEOLOGY
DISTRIBUTION, DESCRIPTION, AND AGE OF THE ROCKS

The rocks of the Warren district are divided into two groups - bedrocks end
Super jacent rocks. The rocks of the former group are by far the more widespread
in the district, are older, and are generally hard, consolidated rocks., The rocks
of the latter group are generally unconsolidated sediments. An unconformity re-
presenting e long span of geologic time separates most of the bedrocks from the

L/Most figures are estimated Irom The Annuel Climatic Summary of the United States
published by the U, S. Weather Bureau, for points not far from the district, par-
ticularly McCall,

See also Shenon, P, J,, and Reed, Js C,, Geology and ore deposits of the Elk
City, Orogrande, Buffalo Hump, end Temmile districts, Idaho County, Idaho: U. Se
Geol, Survey Circulayr 9, pe 9, 1934,
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super jacent recks, but the time interval between the youngest bedrocks, lamprq-
phyre dikes, and the oldest superjmcent rocks, is not definitely known and they
mey not differ greatly in age. :

Bedrécks
ST ——
Quartzite, gneiss, and schist

Quartzite, with subordinate gneiss and schist, is limited within the mapped
ared to its northwest part in the country north of Thomes Creek and west of
Werren Creck (see pls 1)s The boundaries between these rocks and a much younger
group ef unconsolidated sediments and rubble (older gravel) that is widespread
in the same vicinity are placed with difficulty and uncertainty. The poorly
sorted, at many places angular or subanguler, fragments that constitute the young-
er formation are of the same material as the quartzite formation, The distinct-
lon between the two is more easily made on steep slopes than on the flat ridge
tops.

Although only sparingly represented in the mapped area, these metamorphic
rocks are wldespread in central Idaho. They are present on War Eagle Mountain
between Warren and the Marshall Lake district, and constitute = 1argél?roportion
of the bedropok. in the latter district, According to Ross and Shenon <, gimilar
rocks ocoupy considerable areas south and sast of the Werren district, particular-
ly in the Edwerdsburg district, Large areas in which are exposed thicknesses of
several thousands of feet of what appears to be the same series are found in the
Nezperce National Forest north of the Salmon River., They have been mapped in th
Gospel Mountain country and elsewhere in the Buffalo Hump quadrangle, but the
maps have not yet been published,  Their presence and characteristics in other
parts of the Buffalo Hump quadrangle have been described by Shenon and Reed.E/

[+

White, glassy quartzite is the most abundant representative of this forme
ation in the Warren area, Ordinarily it contains a considerable emount of musco
vites A thin section of the typical white, glassy quartzite is made up of about
87 per cent quartz and 13 per cent muscovites Very small amounts of zircon and
apatite are present, The quartz grains have lace-like borders and are strained
and locally crusheds Some of the quartz grains attain a length-of 8 millimeters,
but most are much smaller, The muscovite blades range in size up to 1.6 by 0.5
millimeters. The largest zircon noted was 0.15 millimeter longe Locally, near
contacts with granitic rock, the quartzite is impregnated with much granitic
material, and one rock grades into the other through a zone several hundred feet
thicke In other places, the contacts are sharps At a few places the rock cone
tains a conspicuous amount of spessartite~almandite garnet,

At several horizons, gneiss and schist are interbedded with the quartzite,
None of these horizons could be traced more then & few hundred feet. The gneiss
end schist include such varieties as quartz-sillimenite schist, biotite-silliman-
ite~garnet gneiss, and diopside-clinozoisite gneiss, '

The biotite~sillimanite~garnet gneiss is constituted principally of the
nemed minerals, The garnet is present es large rounded crystals in & matrix of
associated bilotite blades and sillimanite needles, Minor constituents are quarty
oligoeclase, muscovite, and zircon, '

In the diopside~clinozoisite gneiss,bands,composed principally of calcic
labradorite and diopside with some titanite and a very little quartz and zircon
alternate with bands made up dominently of clinozoisite with minor amounts of the
other named minerals,

e

%/ Shenon, P. J,, and Ross, Uy Pye personal sommumication,
2/ Shenon, Pi J., and Reed, J¢ C., op. eit,, pp, 10-15,
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In wemy pinoes it is impossible to distinguish between jointing and beddinl
in the maw#sive glassy quartzite, Where the rock has been partially replaced by
granitio material, garmet or other minerals, the replecement process was more
active along the bedding, thus meking the strike and dip apparent. Bedding is
also defined by different amounts of muscovite in different layers of the glassy
quartzite and by the foliation of the interbedded gneiss and schist, These
foliated rocks commonly exhibit a marked linear, as well as a planaer, foliation
caused by & parallel arrangement of elongate minerals,

Age of the quertzite, gneiss, and schist.

The structural relations between the quartzite, gneiss, and schist, which
show that the granitic rocks cut pre-existing folds in the sedimentary rocks,
and the replacement phenomensa, particularly around the contacts with the granitic
rocks, show that the sedimentary rocks are older, The quartzite, gneiss, and
schist are probably safely correlated with the lithologicelly similar.rocks in
the Marshell Lake district and the Nezperce Forest. Shenon and Reed ~ have re=
ferred the rocks from the latter aren to the Belt series, which is widespread in
northern Idaho., Enough evidemnce is not available in the Warren district to
ossign these pre-Cambrian rocks to any formation within the northern Idaho Belt
serieae

Quartsz monzonite

Quartz monzonite and related rocks predominate in the Warren district (see
ple 1)e They underlie the whole district and form its surface except for the re
stricted outcrops of the Belt rocks and the relatively small arecas occupied by
younger unconsolidated rocks. The granitic rocks are part of the extensive Idah
batholiths The Warren district is well within the main mass of the batholith.

[}

The typical quartz monzonite is medium-grained and light gray. Quartz, feld-
spar, and biotite are readily recognizeble, The rock is porphyritic and the
moderately numerous feldspar phenocrysts are ordinarily about one~half centimeter
across, although they have 2 considerable size range., Variants from this type
include granodiorite, pegmatite, aplite, and a series of hydrothermally altered
rocks the final representative of which is a fine-grained, dark olive green mass|
cut by a myriad of greasy-appearing slickensided surfaces. This rock does not
differ from the unaltered quartz monzonite as much as its field appearance in=-
dicatess Outerops of the altersd varieties of the quartz monzonite are scarce,
probably because the rock weathers and crumbles very easily. The material for
the study of these altered varieties came principally from underground in the
Unity mine,

The normal quartz monzonite is coarse~grained, and the ordinary grain size
is about 2 millimeters, Some phenocrysts attain diameters of about one centi-
meter. Plagioclase, most of which has a composition about An 30, ordinarily
makes up about 40 per cent of the rock, but may range from as little as 20 to as
much as 60 per cent. The content of quartz commonly lies between 20 and 40 per
cents Potash feldspar, mostly microcline, makes up about 20 per cent of the
normael rock, Biotite and muscovite are present in sbout equal amounts, and to=-
gether commonly do not exceed 10 per cent of the rocks Zircon, apatite, titanite,
megnetite, and epidote are common accessories, At some localities the granitic
rock, because of its relatively small content of microcline, is classed as gran-
odiorite.

J&Aqnnyjplaces the granitic rock is fresh, At other places, the minerals,
particularly dblagioclase and biotite, are partially or completely altered,

I/ Shenon, P, 3., s5d Wesd, J- Tv, S5y STE oIS




3/ Lindgren, Waldemar, ops ¢its, ps.239,
5/ Ross, C. Ps, The Marshall Lake and Warren mining districts, Idaho County,

Alteration is intense in the vicinity of some of the veins. The most conspicuous
mineralogic result of the alteration is the destruction of biotite and the form-
ation in its place of residual magnetite, chlorite, celcite, and muscovite.
Aooompanying these changes is the alteration of the plagioclase to sericite and
caloites Calcite forms a large proportion of some of the more intensely altered
rock,

The granitic rock over most of the Warren district has been deeply weathered.
In many places there are no outerops and the surface is covered by a deep layer
of granitic sand. In depth this sand passes into granite, but the grains are al-
most entirely uncemented. The new road cut at Long Gulch Summit less than a mile
outside the mapped area exposes about 20 feet of this softened quartz monzonite,

At some places, where removal of material has kept pace with weathering, out-
crops of hard, granitic rock are common, These ordinarily take the form of tall,
thin, pointed spires or steep-sided domes. Some spires only 6 or 6 feet through
at the base reach a height of 20 or 30 feet, Domes more than 100 feet high are
not uncommon. Some of these forms, for exmmple, those along the east side of
Warren Creek, both above and below the mouth of Steamboat Creek, are made up of
partly softened quertz monzonite,

The granitic rock has & distinct folistion thst dips steeply., The foliation
in many places affects erosional forms so that they are elongated parallel to the
foliations The rock is cut also by a number of joint sets, Many of the joints
were channels for hydrothermal solutions that altered the rock along the joints
and rendered it less susceptible to wenthering than the unaltered rocks Thus,
on many outcrops deep pits have developed due to the more rapid weathering of the
rock between the joints (fig. 4),

Age of the quartz monzonite.

Ross }{ from evidence in other areas, believes the batholith to be old-
er than the Eocene and younger than the Triassic.

4 determination of the lead-uranium plus thorium ratio in a one~-gram sample
of uraninite from the Warren Meadows forms the basis for a calculation of the age
of the uigyinite. The calculation indicates that the mineral is of Upper Cretac-
eous age.</ This result serves both to confirm the belief that the uraninite came
from the rocks of the batholith and to substantiate Ross in his conclusion as to
the age of the batholith.

Lamprophyre dikes

Lindgren é/ mentions the sparse distribution of fine-grained, dark-colored
dikes in the Warren district. They also have been observed by Ross 2/ in the
Unity mine. The dikes are thin, the largest one observed heving a thickness of
3=1/2 feet., They weather easily and therefore are seldom seen in natural 6XposS=~
ures. Nine dikes were observed in the course of this investigation, Of these,
only three were surface exposures; the others were all cut by mine workings,

1/Ross, C, P., Nesozolc and Tertiary granitic rocks in Idahor Jours Geology,
vol, 36, pp. 673-693, 1928 ; Some features of the Idaho batholith: Report of the
16th International Geological Congress, Reprint, Nov. 1935.

2/ Analysis end calculation of age by R. C. Wells.

Idaho: Manuseript report, p. 19.
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All the dikes seen ere in the ares west of Warren Creek and southeest of Steam-
bost Creeks This is in the same gemersl viciaity ae the Warren vein system (see
pege ). Howewsr, the dikes may have e much wider distribution in the district,
but remain concealed because of the ebsence of mine workings that reveal them,

Of the nine dikes, six were observed to strike in the NW quadrant, the range
being from N. 23° W, to N, 82° W. The dip of each of these was to the NE,, be-

tween 33° and vertieal. No dip or strike observations could be made on the other
three dikes,

The dike rock is dense, fine-grained, and dark-colored, locally almost black,
It weathers readily to a buff, brown, red,  er light-olive-greens Locally, the
rock carries quartz amygdules up to one-eighth ineh across, In most places it 1
unsheared, but the numerous joint surfeces are locally coated with calcite crustE.
At a few places in the Unity mine,where dikes have been sheared aleng their trend,
a gummy, yellow, clay-like mass is developed in the shear,

The lemprophyre dikes are holocrystalline and porphyritic, The phenocrysts,
which make up between about § per cent and about 25 per cent of the rock, are
commonly smaller than 0.8 millimeter by Os4 millimeter.

The shapes of the phenocrysts indicate that they were originally olivine,
They are now made up of a fine-grained mass of serpentine and quartz in different
proportions. Commonly, the serpentine is more abundant near the ends and around
the borders of the phenocrysts, Serpentine networks also intricately vein the
fine-grained mosaic of strained quertz thet largely fills the interiors.

The groundmass is ordinarily about 75 per cent hornblende and 25 per cent
quartz and oligoclase-ande#ine, Much of the quartz appears to be later than the
other minerals and in some slides very little is present, Most of the hornblende
crystels are aciculars The largest seen is sbout 0.4 millimeter by 0.1 milli-
metere Most are much smaller, One thin section contained a little biotite in
addition to the hormblende. Enough chlorite masses, having the shapes of biotite
crystels, were present in that section to indieste the former predominance of
biotite over hormblende in that rock,

All of the thin sections studied contein o considerable amount of tiny,
anguler, dust-like, mognetite graoins, In most sections, the magnetite is present
in groundmass and phenocrysts alike. In one slide the magnetite is largely ex-
cluded from the phen¢erysts. Calcite is & common alteration product of the lamp=
rophyre dikes,

One section cut across a thin dike and its contact with the quartz monzonite
country rock showed e chilled, fine-grained border about 5 millimeters thick., In
this border zone, many of the larger crystels are oriented with thelr exes par-
allel to the walls,

Age of the lamprophyre dikes.

From the evidence within the Warren district, the1 mprophyre dikes are
known to be younger than the mineralized quertz veins , which are in turn

1/Lindgren, Waldemsr, op. cit., ps 247, Lindgren in this reference notes Thot
the (Rescue) vein cuts a dark dike (minette) #*###* and foults it 4 feet", The
ploce in the Rescue mine where this observation wos mode is now innccessible,
Possibly the dike observed by Lindgren is older than the lemprophyre dikes here
considereds The relations between the veins and dikes in the Unity mine (see
fige13) appear to show incontrovertably thot the dikes postedate the veins.
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younger than the Idaho batholith, and older than the younger gravel that contai
boulders of dike rocke Similar dikes in the Edwardsbﬁgﬁ district, a few miles to
the southecst, are younger than the Challis volcaniocs , which, from paleo-
botanical evidence, are believed to ¥e Lower Miocene.a’ﬂo pebbles or boulders o
the dike rock were found in the older gravel. However, it will be pointed out
that much of this older gravel is so greatly wecthered that everything in it ha
disintegrated except quertzite, Thus, sny pebbles of leamprophyre would have been
destroyed. Therefore, the relative oges of the dikes and the older gravel are
not known, i

In addition to occasional pebbles 6f dike rock in the younger gravel, an ex-
posure in an old placer cut on the low point between Steemboat and Warren creek
shows younger grevel covering the eroded outecrop of a dike. Thus, the dikes ar
definitely older than the younger gravel, which is known to be pre-Wisconsin,

Assuming the correlation between the Warren dikes and the Edwardsburg blac
dikes to be correct, the dikes would be post=-Lower Miocene and pre-Wisconsin.
Basic dikes in the Thunder Mountain district, which lie southeast of the Edwardse
burg district, have been observed by Shenon é/ to pass upward into lava flows
that lie on an erosion surfoce cut across the Challis volcanics, Columbia River
lava flows lie on what appears to be the same erosion surface west of the Warren
district around the edge of the Columbia Plateau. Along Slate Creek, & tributery
to Selmon River in the Nezperce Forest, many large basic dikes appear to be re~
lated to the Columbia River lave flows, These flows are interbedded with sed~
iments of Latah age end are believed to be Middle Miocene.

The above evidence is not conclusive, but seems to point to & Middle Miocene
age for the Warren dikes, and they are tentatively so classified,

Super jacent rocks

Older gravel

Distribution.

Parts of the relatively flat ridge tops, and locally the side slopes, in
the area in which the Belt rocks crop out, that is, north of Thomes Creek and
west of Warren Creek, are covered with a thick blanket of gravel and other un-
consolidated material, This material is widespread outside the mapped area and .
locally is severel hundred feet thick on the broad flet divide between Shissler
and Houston creeks (see figs 1)s This divide is & little higher then the Thomas
Shissler Creek divide, and dips gently southwards The same sort of material is
reported to be present on Republican Flats that lies north of Houston Creek,
Republican Flats is higher then the Shissler-Houston Creek divide, and, like it,
dips southward, All of these flat areas are terminated ebruptly on the west by
the high War Eagle Mountain-Cottontail Loukout Ridge, but, because of the higher
altitude of Republican Flats (relative to the Shissler Creek-Houston Creek divide
and the lower altitude of Cottontail Lookout (relative to War Eagle Mountain),
the scarp is not as high there as it is between the Thomas-Shissler Creek divide
end War Eagle Mountain, Except for the sharp canyons of Houston and Shissler
creeks, carved by those streams in the process of grading themselves to their
master stream, Wiarren Creek, these gravel=blanketed, flat divides would form a
continuous, gently southward-dipping bench above the Warren Creek canyon,

1/Shenon, P, J., personal communioation.
2/Brown, Re W,, personal communication,
Q/Shenon, P, J., personal communication.
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The material of these unconsolidated sediments is very similar to extensivg
deposits that 3ie in a similar physipgraphic setting in the west-central part of
the Buffale Hump quadresgle nerth of' the Salmon River in the Nezperce National
Forest west of the Gospel Mountain-Marble Point ridge and east of Mill Creek.
The latter deposits were studied by the author in 1934, but no report on that

erea has yet been written,

The placer work done in 1935 by McGovern and Hackney along the western edge
of the Warren Meadows exposes sediments beneath younger gravel that should per=-
haps be correlated with the higher gravel in the Thomas end Shissler Creek viecin
ity. The area of outcrop in the placer pit is so small that it could not be
shown on the map,

Description and origin,

The older gravel, as seen on the flat ridge tops and hill slopes, is compos
ed almost entirely of fragments of quartzite and fine, white, quartz-muscovite
sande This is the same material that results from the breaking down of quartzite
outcrops and leads to the difficulty encountered in attempting to distinguish bes
tween the two (see page 6). The distinction is relatively easy in places where
the quartzite fragments in the gravel are well rounded pebbles, which is commonly
the case near the downhill margins of gravel areas, At other places, the quartazs
ite fragments are angular or subangular and range from sand-grain size to several
feet across. Natural exposures showing sections of the gravel were not founde
Some exposures, however, have been made by placering at the Buck placer on the
south side of Houston Creek and &t the Shissler Oreek placer. Both of these
p%acers are outside the mapped ares, but are within the Warren district (see fig.
1l)e

W

An almost complete section is exposed ot the Buck placer from Houston Creek
to the flat ridge top about 450 feet above. Figure 5 shows the general relation-
ships there. Houston Creek has cut cbout 100 feet into the quartz monzonite and
Belt rocks that underlie unconsolidated sediments. On the bedrock lies a mess
of unsorted moterial, presumably old landslide or talus,that is locally at least
50 feet thick. No stratification was observed in it. It 1s composed of angular
and subangular blocks of quartz monzonite up to 10 feet in diameter in a matrix
of granite sand, and pebbles and boulders of gneiss, schist, quartz monzonite,
and quartzite. Above this, and probably also behind it in the hill,and continu-
ing up to the divide, are nearly horizontal beds of poorly=-sorted gravel, sand,
and clay. The pebbles of most of the gravel beds are only partly rounded, but
some beds are made up of well-rounded pebbles. Near the top a ditch exposes
several feet of clay containing a few quartzite pebbles less than an inch in
diameter., The whole face of the hill te a depth of 6 to 20 feet is of quartz=
mica sand, and quartzite pebbles, boulders, and angular pieces, This layer shows
& crude stratification parallel to the surface of the hill,

At the Shissler Creek placer the stream has cut through the gravels just
about to bedrock, but not 100 feet into the bedrock as at the Buck placer. A
large part of the valley floor, which is several hundred feet wide here, is com-
posed of a heterogeneous muss similar to that Just above bedrock at the Buck
placers It contains many partly-rounded quartz monzonite and quartzite boulders
between 3 and 15 feet in dimmeter in a finer matrix. This appears to be largely
leandslide material from the steep scarp about one~half mile to the west that
rises to War Eagle Mountain. A few hundred feet farther down Shissler Creek the
landslide mass appears to rest not on bedrock, but on horizontal sediments sim-
ilar to those in the higher parts of the Buek placer,

According to Mr. Baker, the pay is largely confined to these lower sediments
and the main pay streak is a 300-feot channel running seuth trensverse to eastwar
flowing Shissler Creek, The Shissler Creek eperations are largely confined to
the valley bottem and no section of the hillside is exposed; however, the trail
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soutimard toward Werren is over quartzmmics sand containing quartzite fregments to
and beyond the Shissler-Thomas Creek divide.

In later sections of this report, dealing with geologic structure and physio-
graphy, 1t will be pointed out that the long eastward-facing, northward-trending
scarp east of the War Eagle Mountain-Cottontail Lookout ridge is believed to be the
trace of a normal faultes This scarp has given rise to much landslide material
over a eonsiderable range of time. Some is found under several hundred feet of
sediments, as at the Buck placer., Some has moved so recently as to destroy placer
ditches. Such material can, therefore, be expected at any place in the nearly
horizontal sediments not far from the scarp. The thick unconsolidated strata are
believed to be leke and stream deposits laid down in & structural basin to which
the fault just mentioned is relateds The hillside and hilltop weneer of quartz~
mice sand ond quartzite fragments is due to the deep weathering of the sediments
over & long period of time, and is partly controlled by the elevated position of
the beds above the streamss This proecess quickly breaks down quartz monzonite
boulders and pebbles into send. The feldspar nnd biotite orystals of the sand thus
formed and of sand originally in the beds are altered, comminuted, and thus de=-
stroyed or removed by hillside creepe Only the relatively resistant quartz grains,
muscovite, and quartzite fragments remsin.

Much of the material of the older gravel, particularly in the area mentioned
in the Nezperce Nationel Forest, has many of the characteristics of glacial moraine,
end a large part of it moy well be the result of widespread pre-Wisconsin glaciatior

McGevern's ond Hackney's hydraulic pit is in the SE 1/4 of Sec. 34, T, 23, N.,
R. 6 E., & t the end of the pipe line (sece ple 1). There is exposed about 12 feet
of sediments beneath about 20 feet of younger, horizontally-stratified sand and
gravels The beds of the 12-foot section strike N, 10° E, and dip 230 NeW. They
are not deeply weathered as they lie in the floor of the Warren Basin, but they
are clearly older then the material that unconformebly overlies them and, therefore,
are tentatively cerrelated with the older groavel so for describeds The base of
the series is not exposed. Two feet of gray sand are overlain in turn by ene foot
of white, soapy clay, 1-1/2 feet of very fine white sand, 1/10 foot of soapy clay,
1-1/2 feet of thinly-bedded gray clay containing & small amount of gritty material,
5 to 6 feet of alternating layers of granite sand, §/4 of a foot to one foot thick,
end clay up to 1/2 foot in thickness, and 12 te 20 feet of unconformable, horizon-
tally-bedded gravel and sands If these tilted beds are, indeed, corpllatives of
the other earlier gravel, then the absence of anything but fine~grained material
may be due to the position of the beds in the interior of the basin a censiderable
distance from the margins,

Age af the older gravels

No fossil animal or plant remanins have been found in any of the older gravel.
If the Warren Basin were formed at the same time as the similar Meadow Creek Basin
east of Grangeville in the Clearwnter Mountains, and if the earlier gravel at
Worren begen to accumulate as & result of the start of the formetion of the basin,
then the older gravel of the Vierren district is post-Middle Miocene, because
Columbla River lave and intercalated sediments containing fossil leaves of Latah
age were found faulted into the Meadow Creek Basine X/ The heads of certain
valleys that have cut their way through the older gravel and inte the underlying
bedrock have been glaciated during the Wisconsin glacial stage. Thus, the age of
the older gravel probably lies betweon the Middle Miotene and the Wisconsin. This
gravel is older than other uneonsolidated sediments in the Worren Basine

1/ Reed, Js¢ Cs, Gold=bearing .gravel af The Nezparas NoEionnl Forest, Idaho'oounty,
Ideho; Idaho Bur. Mines end Geology, Pamphlet 40, p. 15, 1934,
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Younger gravel

Distribution. |

Unconsolidated material younger then the gravel just described is widespread
in the Warren district and elsewhere in central Idehos For convenience in referr
ing to this material, the term "younger gravel® is applied to ite (This material
is the "gravel" of Plate l.) Within the .district the younger gravel accumulsted
in great amounts, end large areas end volumes of it still remein in the lower
interior part of the basin around Warren Meadows. Small areas of it, some of them
too small to map, are common along Warren Creek above the meadows end along all
of the creek's major tributaries. An area,noteworthy .for its large-size,flanks,
Steamboat Creek for about & mile upstream from where the road to McCall leaves
the creek and starts upward toward Steamboat Summit, Gravel assigned to the
younger gravel also fills extensive swampy meadows along the upper reaches of the
streams tributery to the Warren Basine Two of these meadows, Keystone and Martin
ace, are included in the mapped area near its southern border.

Descrigtion.

The younger gravel cen be divided into two general types, based on physio=-
graphic position; bench or terrace pgravel, and high-meadow gravel. The first typ
cen ordinarily be recognized without difficultys The second is distinguished wit
difficulty from both the older gravel and the recent alluviume

=0

Bench or terrace gravel,

The deposits of bench gravel are found at different altitudes up to about
150 feet above their adjacent streams, At some places as many as three success-
ively higher bench deposits can be recognized,

The largest deposit of bench gravel in the district constitutes the low
terrace along the western side of Warren Meadowse Its front in most places rises
steeply about 20 feet above the adjacent meadows. Locally the rise is gradual,
The terrace surface is nearly flat, locally swampy, and reaches an altitude of
about 5,850 feet at the backe The terrace is covered locally with peat up to sev
eral feet a nd is unusually thick along the front edge of the terrace,

At McCovern's and Hackney's placer, at the front of the terrace, 1s exposed
a section about 20 feet thick (see fige 6)s The younger gravel shows a crude
horizontal stratification and overlies unconformably the older sediments already
described (pe 12)e The gravel is poorly sorted in general, but there are some
wollesorted, sandy layerse. The average pebble diamoter may be about 5 inches.
Two-inch pebbles are common, and boulders as much &s one foot in diameter are
rares Most of the pebbles and cobbles are subangular, but some of the smaller
ones are well rounded and smooths About 97 per cent of the pebbles and boulders
at this place are of quartz monzonite. Pebbles of andesite, pegmatite, gneiss,
schist, and vein quartz make up the other 3 per cent.

The weathered quertz monzonite of the bedrock is exposed in an old placer in
the younger gravel of the terrace south of Thomas Creek, Here quartz monzonite
boulders and pebbles are common, but are subordinate to ones of quartzite., The
gravel roanges in thickness from 2 to 8 feet,

A small part of the terrace Just described is preserved on the north side of
Thomas Creek not far sbove its mouth.

Benches carved from quartz monzonite are conspicuous along the east side of
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Warren Meadows, They are found elso on both sides of Warren Creek below the
meadows to end beyond the north edge of the mapped aree. Meny of these benches
are oovered with deposits of bench gravel which attain a maximum altitude of &
little more than 5,900 feet, Most of the material of these deposits was washed
for gold many years ago. Here end there small unplacered areas remsin, Study
of the old pits and the tailings piles indicates that the grovel was generally
only a few feet thick, attaining a maximum of 30 feet only in a few places,s On
some of the benches only a few scattered pebbles remein to indicate that the bench
was once covered with gravels The gravel has been completely removed from a few
benchess The bedrock of the benches is deeply weathered, and much of it wes moved
during the placer operations,

Gravel on the point between the mouths of Stratton and Steamboat creeks
reaches to an altitude of nearly 5,950 feet., Here are deposits of at least two
agese The higher gravel is composed predominantly of pebbles and boulders of
quartzite, whereas o lower bench is made up principally of boulders and pebbles
of quartz monzonite.

Unconsolidated sediments that cap the low hill Jjust northwest of the mouth
of Stratton Creek contain few pebbles more than 4 inches in dismeter and they arg
almost exclusively of quartzite.

The gravel on a well-developed bench between Steambont Creek ond Worren
Creek has been extensively washed for golde It reaches to nearly 6,000 feet or
& maximum of about 140 feet above Warren Creeke The deposit has o maximum width
of ubout 800 feets The tailings piles are constituted principally of quartz mon-
zonite sande Most of the pebbles in the piles are of quartzite and the next most
abundant rock is quartz monzonite. In general the boulders and pebbles are not
well rounded. Those less then 2 inches in diameter are ordingrily more rounded
then larger oness It is estimated that less then 20 per cent of the boulders and
pebbles are more than 10 inches in diameter, Meny of the quartz monzonite bould-
ers and pebbles are soft and mey be easily crumbled in the hande This feature
suggests a source for some of the large amounts of quartz monzonite sand in the
sediments at many places, and for the high proportion of quartzite pebbles in
some localitiess The degree of weathering is probably controlled partly by the
ege of the gravel and partly by its position relative to the water table and
possibly also to peat bedse Figure 7 is a section of undisturbed sediments at
the edge of a placer cut, A pebble count of material from the 5«foot part of the
section just above bedrock showed 56 per cent quartz monzonite, 37 per cent quarte

ite, 3 per cent vein quartz, 2 per cent gneiss, 1 per cent schist, and 1 per cent
endesite,

" In places around the area of alluvium that fills the velley of Stratton Creek
near McGovern's and Hackney's reservoir are low gravel terraces of small extent
that stend between 10 and 15 feet above the valley floore

Deposits of bench gravel are present along Steamboat Creek for nearly a mile
upstreom from the mouth of Arlise Gulche The highest gravel is that on the point
between Arlise Gulech and Steamboat Creeke It reaches sn altitude of about 100
feet above Steambout Creeke The most extensive terrace lies about 50 feet above
Steamboat Creek and is well developed on both sides of the creeks, The material
of this terrace is about two=thirds sand and one=third gravel, The pebbles are
almost exclusively quartz monzonite and are well rounded for the most part., Be=-
low the 50«foot terrace are two others, one sbout 15 feet and the other about 10
feet nbove Steamboat Creecke The gravel of these two terraces appears to have come
from the glacial moraine farther upstreams

Rock benches and remnants of gravel terraces are found at o number of places
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along Warren Creek between the Mayflower and Steamboat creeksy The highest bench
obserwed ie sbout 60 feet sbove Werren Cresk and ocovered with quarts monsonite
sapd and sngular fregments and blooks of quartz monsonite up to several feet
aoross. These apparently are detritus from the adjecent slopes. Seme of the
lower terrsces are gravelwcovered and have been locally placered.

A thin veneer of unconsolidated material borders Mayflower Creek upstream
from its mouthe It lies on & rock bench between 10 and 20 feet above the oreek
and is composed of sand and boulders, about one=third of which are quartzite the
rest being quartz monzonites The terrace material is unsorted and the boulders
but slightly rounded.

The point between Franklin Gulch and Warren Creek is covered with terrace
meterial to a height of about 50 feet above the strecams, The material is sand
and quartz monzonite boulders. Some of the boulders, which are subeangular, are
s much as 3 feet in diameter,

High=meadow gravel,

The Keystone and Martinoce meoadows lie at altitudes of about 7,200 end 7,450
feot respectively, They are swampy and are covered with grassy vegetation and
brush, and it was not possible to study in detail the material that £ills them.
The materiael thrown out of a prospect pit, which is now full of water, near the
outlet of Martinace Meadows, is principally quartz monzonite sand containing a
few fragments of sub-rounded vein quartz and quartz monzonite, The sand is over-
lain by 1-1/2 feet of peat.

Origin and sge.

The foregoing descriptions show that the younger gravel differs widely from
place to place in degree of weathering, degree of sorting, nature of component
materials, grain size, and in other wayse All these features indicate that,whate

ever the origin of the basin, the formation of which resulted in the accumulation|

of the grevel deposits and the subsequent removal of large volumes of gravel from
the basin and the re-distribution of other large volumes in the basin, . the proces
es of deposition and removal were repetitive and covered a considerable time rang

Periodic structural deformation of the high, relatively flat, erosion surfac
caused the accumulation of unconsolidated materials at different times, Erosiona
activity between such disturbences removed end re=distributed much of the materia
This complex origin gives rise to the difficulty of accurately differentiating
gravel deposits of one age from those of another,

The deposits of bench gravel are clearly younger then the older gravel for
they are found along streams of erosion cycles later than the formation of the
basine The older gravel bears no such relation to the streams end is typically
found on divides between thems

The material in Martinace and Keystone meadows, on the other hand, may be as
old, or even older, than the older graveles It may have been deposited in broad
erosional valleys on the high surface befpre the formation of the basin and
ocarried down into the basin during the deformation. It seems more probable, how=
ever, that it was deposited during the formation of the basine Some alluvium is
even now being deposited in the meadows,

Glacial moreine

Contrary to a rather general belief in the Warren district, the gravel de=-
posits are not largely due to glacial action. It is true that the older gravel
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in the northern part of the district may be in part of glacial origin, Definitiiy
recognirable glaciel moreine is present within the mapped area, only along Stee

boat Creek from about oneehalf mile above the mouth of Hoodoo Creek southward
(upstream) to the south edge of the mapped area, a distance of a little more than
a miles The width of the moraine ranges from about 1,000 feet to about 2,100 fget,
No evidence of glacial action was recognized elsewhere within the mapped aresa.

In general, the Burface of the motraine is flat and poorly draineds In de=
teil, however, as is typical of such glacial deposits, the surface is irregular
and hummooky, and is pitted with numerous undrained depressions up to 100 feet
in diemeter, ¢alled kettlb holess 4 local relief of more than 30 feet is uhusu
Some areas of the moraine were once covered with lakes, which have now been fil
with sediment and are either swamps or meadowss Part of & rather extensive mea
of this type occupies a strip about 2,000 feet long and up to 6oo fect wide alo
Steamboat Creek ot the south edge of the mapped areds

The unconsolidated material of the moraine is predominantly quartz monzoni
No sorting is apparent; the size range is large = from fine sand to boulders
feet in diameter - and the fragments are ordinarily angular or sub=angular.

The part of Steamboat Creek's valley that is floored by glacial moraine ex
hibits also the characteristic U=shaped cross section of glacial valleyses The
Steamboat Creek glacier heeded in a number of cirques on the flanks of Steambosa
Mountain and elsewhere in that vicinitye Some of the other streams in the Warren
Basin, for example Warren Creek itself, rise on parts of the high plateau that
one or more reasons, such as a slightly lower altitude or a position relatively
protected from snowfall, did not accumulate endugh ice to send glaciers down th
valleyse Still others, such as Stratton Creek, are known to rise in glaciated
valleys, but the glaciers never advenced far enough to leave their deposits wit
in the mapped area,

The abundent evidence of glacial activity, only slightly modified by subse=
quent erosion, the presence o demonstrably older glacial deposits in neighborin,
parts of north-central Idaho d/, and the widespread recognition of the Wisconsin
stage of glaciation in the Rockles end the Pecific Northwest all point to a
Wisconsin age for the moraines in the Warren Basine

Alluvium
(Sand, gravel, clay, and peat of Plate 1)

Warren Meadows is an extensive alluvial plaine The alluvial flat extends i
& broad belt for nearly a mile up Thomes Creek, and in narrower belts for severa
miles each up Warren Creek to above the mouth of Mayflower Creek, and up Steamboat
Creek to the end of the moraines An & rea of alluvium up to 500 feet wide flank
Stratton Creek from about one=half mile above its mouth for nearly o mile upstreon
In addition to these considerable areas of alluvium, alluviael material is distrib-
uted along ports of all the stresms in the higher and steeper poarts of their
courses above the Warren Meadowse In places, areas of this material are too
narrow to be shown on a map of the scale used, but locelly deposits of it are
several hundred feet wides Alluvium also extends in o mnarrow band down Warren
Creek from the mouth of the Warren Basin to and beyond the mopped aresa,

1/Betweon the Salmon ond the South Fork of The Cloarwitor rivers in the area be~-

een Florence and the mouth of Mill Creek, and elsewhere, extensive moraines hove
been trenched by streams which have incised themselves in bedrock valleys several
hundred feet below the bottoms of the morainess The valley sides are sculptured
and the bottoms filled with younger moraines, presumably of Wisconsin agee
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Inrge areas of undisturbed alluvium remsin in the Wapren districts Much of
it, howeeer, has been washed for gold snd its originsl stratifioation destroyed.
Flacer mising has also resulted in the re=distributior of much of the finer
material downstream from the scenes of the operationss For example, the alluvium,
at least the upper layers of it now visible in the stream banks, below the Warren
Meadows ism almost entirely placer debrisy

The alluvial material differs widely from place to place in thickness, degre
of rounding, degree of sorting, comstitution, and in other waysa

[¢]

Test-pitting and dredging operations show the alluvium in Warren Meadows to
be at least 20 feet thick in places, Near the town of Warren and on Steamboat
Creek, 12 feet may approach the average thicknesses Small areas of alluvium higher
up in the narrow gulches are, of oourse, very thin,

The following sections, none of which reeched bedrock, measured in undisturdb
ed material, will serve to indicate differences in the alluvium et different
places:

From Warren Meadows north of dredged area

Feet
Quartz monzonite Sand containing pebbles up to 04l foot in
diameter...,-...-..--.4......--.‘0...-*. 1.5“‘2
Fine sand with gray clay, containing much mic& ¢ « s « ¢ o o o ¢« Oob
Poat o o o ¢ o o ¢ v 6 0 ¢ 6 6 6o 0 6 a e s i e @& 4 e 4 s e s o @ Oel
Fine sand With Carbonaceous clay & 6 & ¢ ¢ 6 0 & F o o s 6 € @ @ 0‘7

Gravele Sub=angular, average size of pebbles léss then 05 foots . |

. Bouldens larger than 0«8 foot uncommors Most of the pebblés are »
~of quartz monzonite, but some are of wein: quartz, quartzite, gneiss, .

and andeSite @ 0 -6 0 6 8 8 2 i 6 & o e § & 6 9 § .0 o ¢ €% ¥ ‘6 3t*»”2io SETEANEN

, , Total (average) « o .o « ia-  Bel.

From aiongvthé east side of Warren Meadows,
2t the mouth of Guard Creek

Feot

Peat....'...,.'.:....‘_‘,‘.'._“v.."‘_;(......... .0“
~ Coarse quartz monzonite sand’ s s 4 s 4 e e v e e b en 6 W woa0a7
; Peat ] ‘ " e a" L T S R S S T S o';' '*2.0
- Dark carbonaceous Clay & o e e 5 s 6 e b v 6 e b s v o v o o o Oe3
Quartz monzonite sand with much earbonaceous moterial o o o o+ 4 0.8

Clay with peaty material and fine micaceous sand.”-Carriés a e

‘fow lenses of quartz monzonite SaTd & s v % o o o v o0 b < e 's v 14
: Quartz mOnzonlte sand O ¢ o @ ¢ 2 b B OV e b e e e v W W e s e @ 0‘2
Black carbonaceous clay with a lens of sand o o s ¢ o s v o v o6 0.8
Quurtz monzonite Sand ® % ¢ o 4% o e 0 s 6 e e e 6 wTe w v o e O3

- Black clay ® o o o o @ I Y e e o W e o e 6 s o » « o e v s » 0.2
Finee-grained, brown, sandy 18y s s o o o o « o ¢ ¢ v o o v o o o 03
Quartz monzcnite Sand ® o 8 B e & W W e s s e s s e LI I I 400

Total w e e e v e 12.1

-
E
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From Smith Creek, near SJW, cor. sec. 14, T. 22,84, R. 6 E,

Feet

Mnﬁk.».ooa00-oooooooooooocc.ooooo_o 3.0

Gray, sandy clay with thin carbonaceous streaks e o s 0 e o0 240
* Poorly sorted gravels Pebbles snd boulders sub=dounded to

angulare Boulders up to le5 feet, but most of them less than

Oe7 foot in dlameter, All pebbles and boulders of quartz

monzonite except a few of vein quartze Matrix is coarse quartz

monzonitesand........................ 4,0

TO'ba.l ® o o o ¢ o o 9.0

In general, the narrow strips of thin alluvium in narrow canyons along
streams of considerable grade are less sorted and less rounded then farther down
streams Locally, only angular blocks many feet in diameter are present,

A lel cubic foot sample of dredge tailings from about one-holf mile below
Warren along Worren Creek yielded 79 pebbles between 2 inches and 3 imches in
diameter, 35 between 3 inches and 4 inches, 19 between 4 inches and 5 inches, 9
between 5 inches and 6 inches, and 9 over 6 inches, The remainder (about 2-}/4
buckets full) was all pebbles and particles less than 2 inches in diameter end
wes made up prineipally of quartz monzonite sand with small pebbles of quartz
monzonites Of the pebbles and boulders larger then 2 inches in diameter, 89 were
quartz monzonite, 42 quartzite, 11 vein quartz, 3 schist, 2 gneiss, 2 andesite,
and 2 pegmatite,

A semple of the same size of old tailings from Warren Creek below the mouth
of Slaughter Creek contained 78 pebbles, 40 of which were between 2 inches and 3
inches in diameter, 22 hetween 8 inches and 4 inches, 9 between 4 inches and 5
inches, 3 between 5 inches and 6 inches, and 4 were over 6 inches in diamster,
The thrce buckets of material smaller than 2 inches in diameter was made up of
about 80 per cent quartz monzonite sand and 20 per cent clay, Sixty=one of the
pebbles and boulders were quartz monzonite, 9 vein quartz, 6 quartzite, 1 schist,
and 1 pegmatite,

4 similar 1,1 cubic foot sample from dredge tailings from along Steamboat
Creek about 600 feet above its mouth revealed 101 pebbles between 2 inches and
3 inches, 27 between 3 inches and 4 inches, 16 between 4 inches and 5 inches, 15
between 5 inches and 6 inches, and 14 over 6 inches. Less than 6 per ceunt of the
1-3/4 buckets of material less than 2 inches in dicmster was smaller than one-
fourth inchs The material less than one-fourth inch in dismeter was sharply '
angular fragments of quartz monzonite. Of the 173 pebbles and boulders of great-
er diemeters than 2 inches, 168 were Quartz monzonite, 2 were quartzite, and there
was one each of andesite, pegmatite, and vein quertz, )

Finnlly, & semple of the same size from dredge tailings near the north edge
of the dredged areg in the Warren Meadows contained 100 pebbles between 2 inches
and 3 inches in dicmeter, 62 between 3 inches ond 4 inches, 17 between 4 inches
eand § inches, 17 between 5 inches and 6 inches, and 12 over 6 inches, The remnin
ing 1-@/4 buckets full of material less then 2 inches in diameter was mostly quari
monzonite send with a little clays One hundred seventy=-three of the pebbles and
boulders were quartz monzonite, 25 quartzite, 5 vein quartz, 2 andesite, 2 pegmo=-
tite, and 1 schist,

T

The alluvium has probably been deposited throughout o considerable time renge
Some of it may be older even than the Wisconsin moraine, It is, however, definit,

ly younger than the younger gravel as it floors flat areas below terraces of the
younger gravels Some alluvium has been deposited on the moraine. A part of the
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alluvium is probably outwash material from the gleciers, which in Wisconsin time
ocoupied parts of Steamboat, Stretton, and perhaps other creek valleys tributary
to the Warren Meadows, Peat is forming today on some of the alluvial flats,
locally on the lower terraces, as,for example, the terrace west of the Warren
Meadows and in the high meadows such as Martinnce and Keystone. Deposition and
trangportation of alluvium is going on loeally along all the streams in the dis-
triect and placer operations arc resulting in the redistribution of large quanti-
ties of material,

PRE-TERTIARY STRUCTURE

The pre-Tertiary rocks in north-central Idsho in general trend northerly and
dip steeply. In some districts, for example, those near the South Fork of the
Clearwater River and south from there to the Salmon River, the regional trend is
northwest and the regional dip is steep to the west, ! In others, such as the
Marshall Lake district squth of the Salmon River, the general strike is northeast
end the dip northwest. 2/ ’Throughout the Warren district, the structural trend
epproaches Ne 200 W,, although there are many local deviations from that direct
lone The dip at most places is greator than 500 and less than 70° toward the
northeests At some places, the rocks dip toward the southwost.

The attitude of the rocks of the Idaho batholith is defined in most places
in north=-central Idaho by a distinct foliation, In some places no foliation has
been recognizeds In the Warren district the foliation is well defined although
not conspicuous,

At most places, the contacts between the batholith and the older rocks sho
that the intrusion was of the concordent type, in which the foliationsof the in=
truded and the intruding rocks are mutually parallel, At some places, however,
folds of metamorphic rocks are tronsgressed by bodies of igneous material f?owin
that the folds existed prior to the final consolidation of the intrusiwe, With
in the Warren district,as mapped, pre~batholith rocks are limited to a very smal
area in the northwest part and reveal little of the structural conditions prior
to the intrusion of the quartz monzonite.

The quartz monzonite in the district is cut by several sets of Joints of
which one is particularly well developed and is a conspicuous feature of most out-
oropse The general trend of joints of this ma jor set is about N, 80° E, and mos
of the joints dip between 55° and 70° toward the south, Inspection of Plate 1
shows that the strike of the foliation is less uniform than the trend of the
Joints and that the two directions are about at right angless These relationships
‘can be expressed quantitatively: The median direction of 54 measured strikes of
the foliation, well distributed over the aree, is N, 22-%/20 We Of the 54 strikes
26 per cent lie within 5° of the median direction or in 10° of the arce Forty-
four per cent lie within 10°, and 56 per cent within 15° of the median direction,
The median direction of 26 measured trends of the joints, equally well distribut-
ed, is Ny 80° E, Of the 26 trends 54 per cent lic within 50 of the median directe-
ion, 81 per cent within 10°, and 88 per cent within 159, The angle between the &
median strike direction and the medien joint direction is 102-1/2°, :

The better developed Joint set is of particular economic importance because
it was in joints belonging to it that the metalliferous veins were depositeds

1/Shenon, P. Js, and Reed, Je Cs, Ope OiGs, Do 10.

_/Ross, Ce Ps, The Marshall Lake and Warren mining districts, Ideaho County, Idaho
Menuscript report.

§/Shenon, P. Jo, and Reed, Jde Co, OPe Ci'tc, Pe 204

we
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Joints of 8 less oconspisuous set tremd in general about N¢ 10° W, and
commonly dip about 50° toward the northeast, Exposures in the Unity mine ,
(see fig, 18) indicate that these Joints were favored chamnels for the material
thet consolidated to form the andesite dikes, Some dikes, however, came in along
still less well developed joints, Observations in the Unity mine alsc show cledrs
1y that joints of the major set are older and are offset by joints of the less
well developed set,

TERTIARY STRUCTURE AND DEVELOPMENT OF TOPOGRAPHIC FEATURES

Many of the Tertiary and younger structural movements in north-centrel Idaho,
including the Werren district, were of such magnitude that they are responsible
for some of the broader features of the topography, Therefore, Tertiary struct=-

-ural movements and the development of the topography are discussed under one
heading,

. One of the most outstanding topographic features of central and northecentral
Idaho is the extensive but dissected surface or plateau that constitutes the
locally termed "high country" in this region (see ppe 3 and 4)s This is an eros
ion surface and represents an old topography developed at a much lower altitude
then that at which it stands today. It is the sowcalled "summit" or I%j?o pene-
plain and its extent, age, and manner of development are controversialel

Strictly speaking, this surface is not a peneplain at all, but rather a mature
erosion syrface of considerable relief, in many places as much as 500 feet withi
e mile, _27

_ Although little is known of the drainage system over this old surface excep
that most of the streams probably flowed in broad, locally gravel=filled valleys
some evidence contributed by the streams now flowing over remnants of the surfac
and fragments of oldygravel=filled chedfie}s.indicate that the major drainage lines
mey have flowed either mnorth or south roughly parallel to the trend of the rocks.
lake Creek and Secesh River, for example, flow wouthward away from the Salmon
River Canyon for meny miles (see p. 4), 0ld, gravel=filled channels high on War
Eagle Mountain, end, according to lecal reports, others farther west along some
of the eastern tributaries of the Little Salmon River, also indicate a southward
trend of the dreinage on the old surface, ‘

Southwest of the Warren district near McCall and west and northwest of the
western part of the Nezperce National Forest north of the Salmon River the
Columbia River lave flows rest on the old erosion surface, thus indicating that
it is older than Lower Middle Miocene, Toward the southeast, in the vicinity of
Edwardsburg and Thunder Moungain, and beyond,_s/ the surface truncates rocks of
the Challis volcanics, which have been determined as Lower Miocene (see pe 10),
Thus, the erosion surface must have developed in the latter part of the Lower
Miocene or very eafly in the Lower Middle Miocene,

The large areas of the surface developed on the quartz monzonite of the
Idaho batholith, which must have crystallized at depths of several thousand feet,
indicate that a large amount of erosion was involved in the cutting of the surface,

L/Mansfield, G. R., Geography, geology, and minerel resources of part of south-
eastern Idaho: UsSe Geols Survey Prof. Paper 152, pp. 354-359, 1927, Ross, C, P,,
Mansfield, Go R,, and Anderson, A. L., Erosion surfaces in Idaho = discussion:
Jour, Geole, vol, 38, No, 7, Ppe 643~661, 1930, Kirkham, VeReD,, 01d erosion surs
faces in southwestern Idahos Idem, pp. 652-663,

%/ Reed, Je Ce, ops cite, p, 9 '

3/ Shenon, P, J,, and Ross, C. P., personal communicotions.
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S SmwNINg W JVITRULUR UL VNS BTOUSI0N FUrIECe, & period of uplift resulted
in reisiag it to 1ts presemt altitude, One of the accompanying results of the
uplift was the tilt of the surface toward the northwest, The tilting expleins
the generally higher altitudes of the mountain tops formed by the surface in the
southeastern part of the Selmon River Mountains than in the western part of the
Clearwater Mountains (see p. 4). :

The elevation end tilting resulted in the development of major drainage
systems (parts of the Salmon end Clearwater piver systems) across the mountains
in a westward direction in disregard of the rock structure. Becouse of the rele
atively great elevation of the surface these westward-flowing streams cut deeply
end rapidly, and their valleys progressing headward (eastward) ceptured the south-
ward, and perhaps locally northward, flowing streams of the old drainage system
across the erosion surface., An example of such stream piracy is the capture of
the Secesh River by the South Fork of the Salmon,

" As might be expected, the uplift and tilt of such an extensive block of the
esrth's orust as that embraced by the Salmon and Clearwater mountains were not
performed without many local structural movementse Block faulting along the west
ern side of both mountain groups and the western part of the Sawbtooth Mountains
around Boise Basin 1 is common. :

. Small areas, many of them less than 20 miles long in e northward direction
and about helf as wide, within the mountains were elevated less than the surround
ing mountains (were relatively depressed) and now form structural basins 2 from
which has come most of central Ideho's placer golde Many of the basins are bound
ed on one or more sides by normal faults, most of which trend northward. Where
not bounded by faults, the old erosion surface appears to be carried down into
the basins by warping.

Most, if not all, of the structural movements attending the elevation and
tilting of the old erosion surface and the formation of the basins were completed
before the Pleistocenes This is shown by the widespread distribution of undisturb-
ed moraines in some of the structural besins end in canyons cut below the old
erosion surfaces The moraines, such as that along Secesh River near where it is
Joined by lake Creek, in the basins belong to an older glacial stages The younge:
moraines = those found in the cenyons such as the one in the upper part of the
valley of Slate Creek in the Nezperce National Forest, represent the Wisconsin
stage of the Pleistocene epoch,

b

The Warren Basin is representative of the structural basins described above.
Along its western side outside the mapped area it is bounded by a northward-trend-
ing normal fault,on which the east side is the downthrown side, that forms the
scarp bounding on the west Republical Flats and the flat divides between Houston
and Shissler creeks, and between Shissler and Thomas creecks (p. 10)e The scarp
is a conspicuous Peature from the brink of the Salmon River Canyon near Cottontail
Lookout southward to the valley of Thomas Creeke From there its projection would
extend up the valley of Stratton Creek, but it apparently has died out before it
reashes the higher altitude of the vicinity of Steamboat Mountain (fige 1)e

No faults are shown on the accompanying geologic and topographic map of the
Warren district (pl. 1), although the presence of at least three of the type just
described is postulated from physiographic evidence, The bedrock scarp rising
steeply from the western odge of the broad but low gravel terrace just west of

1/ Anderson, &, L., A preliminary report on recent block faulting in Idaho:
Northwest Science, vol, 8, Ppe 17=28, June 1934,
2/Anderson, A, Le, op. cite Shenon, P, J,, and Reed, Ju Co, op. cite, ppe 21-23,
Reed, Jy Ce, ope cite, ppe 11-12,
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Werren Meadows probably merks s fault, It trends west of north, and possibly joins

the longer fault of greater displacement desoribed above somewhere in the valley
of Thomas Creek, where the topographic expression of the faults is absent, This
feult was not recognized south of Steamboat Creeks

A smaller but otherwise similar fault, which probably has a displacement of
less than 26 feet, may separate the low terrace mentioned in the preceding per-
agraph from the Warren Meadowss Test=pitting and drilling both on the Meadows
and on the terrace, dredge operations, and placering at McGovern's and Hackney's
pit all show that the bedrock floor beneath the gravels of the Meadows rises
abruptly to the bedrock floor beneath the gravels of the terrace. The tilted sed

iments at MoGovern's and Hackney's pit (p. 12) may refleoct movement elong this
fault,

ward across the Meadows would pass probably between 50 and 150 feet above the f1
of the basin, A northward-trending fault, dovmthrown on the west, along the eas
side of the Meadows may account for thise

The surface formed by the local divides east of Warren Meadows projected weq:
o

From the high surrounding divide on all sides of the basin the old erosion
surface dips conspicuously inward except where the depression has been by fault-
ing, as alreedy described, and not by warping,

Evidence of relative movement between blocks bounded by joint planes is fur-
nished by the striaetions observable on many joint surfaces, A large amount of the
adjustment indicated by the evident movement along joints probably took place be-
fore the structural deformation of the high erosion surface. Thus, exposures in
the Unity mine show that such displacements commonly do not cut the andesite dike
that are correlated with the Columbia River lava, which elsewhere in northecentrs
Idaho is involved in the structural movements resulting in the basins, It is
possible, however, that some of the depression of the Warren basin was accomplish
ed by movements too smell to be reflected in the present topography along jointse

- o

In the deepest part of the basin in the vicinity of Warren Meadows, normal
feulting and warping have together resulted in a subsidence of approximately 2000
feet below the general level of the surrounding divides

As the high erosion surface was being elevated and tilted, and the basin was
being relatively depressed, a drainage system was formed down the structural
slopes into the basin,.

The interior beceme an accumulating ground for material brought in through
the systems The variety of unconsolidated sediments deposited in the basin, which
includes unsorted meterial, presumably landslide and telus, beds of poorly=rounded
boulders, well=rounded gravel, sand, clay, and peat, indicate thet conditions were
different at different times during the spasmodic settling of the basine.

At times,when the outlet was well established and had cut deeply below the
level of its recent spillway, large volumes of sediments were removed from the
basine The streams of the interior drainage system correspondingly cut, partio-
ularly near their mouths, through the previously deposited sediments and into the
rock floor of the basin as defined by the warped old erosion surface. Additional
impetus to the canyon cutting along the lower parts of the interior=-draining
stroems was given by the downfaulting, relative to the rest of the basin, of the
central part that now conskitutes Warren Meadowss Stream=cutting below the rock
floor of the basin, resulting in the moderately steep valleys described on page 4,
was thus caused both by downcutting of the outlet level and by local downfaulting
in the interior of the basin,
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_ During the times thet downwarping and downfaulting more than kept pace wit
the lowering of the basin's outlet, scoumulation of sediments in the interior w:
the dominent process, slthough the stresims that brought in the material were, o
course, sroding above the level of deposition in the interiors The sedimants i
dicate thet much of the deposition was on land, although some of the finer-grai

These alternating conditions of removal and accumulation resulted in the
formation of the gravel terraces around the Warren Meadows and along the lower
parts of the interior streams and in the reworking of much of the material depo
ed in the basin early in its history.

have worked headwerd far enough to tap some of the interior of the basin throug
Houston, Shissler, and a few smaller creeks, and the Warren Creek Canyon that fa
more than 3,600 feet in 10 miles (p. 4) is at the very threshold of the Werren
Meadows and it will repidly tap and dissect the remaining parts of the basin ina
comparatively short span of geologic time.

ORE DEPOSITS

HISTORY AND PRODUCTION

In 1862 the wave of prospectors that had spread southward from the first
Idaho gold camp at Pierce, which was founded in 1860, finally crossed the Salmon
River Canyon end a group of miners under the leadership of James Warren discovered
the rich placer ground in what now is the Warren districts, Since that time throug]
1935 this small district has produced about $17,000,000 worth of precious metals
mostly golds Possibly another half million dollars should be added to the total
for the 1936 productions Of the $17,000,000, nearly $15,000,000 hes come from
placers and the rest from lodes. :

-

The bulk of the production ceme from the rich stream and hillside placers
within half a dozen years of the district's discovery. Lindgren,l who visited the

district in 1897, said that the production to then "certainly must exceed
$15,000,000", He cites the following figures, which he obtained from mint reports:

Reported production of gold in the Warren mining district, Idaho

Year Placer Quartz Total

1869 $385,000 $35,000 $420,000
1871 , 160,000
1872 ; 56,000
1875 120,000 =*
1881 108,800 18,672 127,472
1882 115,280 11,170 126,450
1884 ‘ 83,000 17,000

1886 124,077 #»x
1887 145,000 Aok

* Approximate
** $121,881 gold, $2,196 silver
*%$141,127 gold, $3,873 silver

These figures indicate that the early boom had largely run its course before
1869,

1/ lindgren, Waldemar, dp; cit,, Pe 2384
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Large numbers of Chinese miners who followed the white men into most of f?e
Idsho placer camps reached the Werren distrioct about 1870, and Lindgren says 1

"The placer production since 1870 has been largely by Chinese miners",

Lode mining started at Warren in 1866,-?/ and has contimied intermittently

until the present day, 1In the early days mining and milling costs were very high,
occasionally reaching $50,00 & ton, But the veins, although thin, are rich.

Lindgren 3/ gives e range of $20 to $100 and estimates the average as being "prob-
ably above $50.00 per ton",

Of the many veins in the Warren district, the Little Giant and the Rescue
have been by far the most productive. By 1897 the lode production, according to
Lindgren 4 » Probebly had not exceeded $2,000,000, Since that year the veins hawve
probably yielded about $265,000 end most of this was from the Unity mine, which
taps the Little Giant, Rescue, and several o%her veins., Other moderately product-

ive veins include the Charity, Knott, Tramp, Delaware, Lucky Ben, end Silver
Monarch (Keystone),

The production table already quoted from Lindgren indicates the slight act-
ivity_in the district from 1869 through 1887, Of the period 1887 to 1897, Lindgren
says =, "No later (then 1887) dato are available, but the production is known to

have remnined about stationary since 1887, and has possibly increased during the
last few yeers", :

Production from the district for the period 1902 through 1928 is shown in the
follewing table, which is abstracted from & table given by Ross, &

2/ Lindgren, Waldemer, op., cits, pe 238
%/ Lindgren, Waldemar, op. cit., p. 238
E’/Lindgren, Weldemar, ope cite., pe 245
4 Lindgren, Waldemar, op. ‘cite, pe 244
-B/Lindgren, Waldemar, ope cit., pe. 238

§ Ross, C. Ps, The Marshall Lake and Warren mining districts, Idaho County, Idaho
menuscript reporte.
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Mines
1935

Year
B——

1902
1903
1904
1905
1906
1907
1908
1509

Production of the Warren district, Ideho County
(Compiled under the direction of C. Ne Gerry, Us -Ss Bur. Mines)

1910
- 1911

1912
1913
1914
19156
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928

The following table is compiled from figures furnished by the U. S, Bureau o
and shows the lode and placer production of silver and gold from 1929 throu

Year

1929
1930
1931
1932
1933
1934
1935

Gold Silver Total

Fine oz, Fine oz, 33&23
221417 959 $ 5,072
130,71 ———— 2,702
2,003,80 1,184 42,071
652,00 1,927 14,642
2,291,79 A 6,556 ———
541,10 130 11,271
795,93 - 2,038 17,564
422422 116 8,788
443,04 120 9,223
575420 359 12,081
391,29 166 8,194
491,51 267 10,323
162,64 38 3,383
2,188,88 807 45,657
1,659447 677 34,749
601,82 ~ 431 12,796
1,023,32 351 21,505
155,01 53 3,265
13,58 19 2,370
609,75 250 12,855
793450 410 16,813
910,41 509 19,237
2,294,42 879 27,347
1,272,432 737 26,813
570,64 205 11,923
456,46 190 9,543
809,52 542 17,051
21,581,30 18,910 $ 407,184

Production from the Warren distriet
in the period 1929 through 1935, inelu

From plecers

$ 300
315
55,000
162,154
338,029
537,264
500,000

$ 1,593,062

The 1936 production figures are not yet available,
that year probably contributed more than helf a million
silver,

The greatly increesed P

sive
From lodes
——2ES

$ 025,328
8,330
353
43

1,938
2,000

$ 37,992

but the district during
dollars worth of gold and

roduction starting in 1931 reflects the general revival

in placer mining in part due to the depressions The upward trend of the production

MG 6 £ o e ek b 4
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curve is intensified by the installation of one, two, and finally three buekst
dredges in the distriet., The greater value of the metal produced after 1933 is
in part because of the greatly increased price of gold.

Warren is now a busy and prosperous community. Three dredges, one lode
mine, and several smaller operations, are active.

PLACER DEPOSITS

The older gravel, younger gravel, glacial moraine, end alluvium, described
on pages 10-19, all contain some gold that was derived from the erosion of the
older rocks, Viherc enough gold was conteined in arcas that were eroded and
where transportation and deposition, deseribed in the pages just cited and in
the seetion on "Tortiary structure and development of topographic features",
(PPe 20-23) of the matorial that ceme from these areas resulted in enough con=
centration of the gold, valuable placer deposits were formed.

Much of the placer gold clearly had its source in the now eroded parts of
the gold-bearing quertz veins of the district., In some places within the dis-
trict, and at many other places in north-central Idaho, are found placer gold
deposits that can not be Gefinitely related to any known quartz veins. The
evidence seems good that some of the gold in these deposits was originally
sparsely disseminated through large volumes of the quertz monzonite of the bath-
olith, On page:8 it was pointed out that meny joints in the quartz monzonite
were solution channels for late hydrothermal solutions that altered the rock
outward from these channels, Possibly the rock alteration along and outward
from the joints was accompanied by the deposition of seme golde This is undoubte
edly the case in the Florence distriet, which lics to the northwest of the Warren
Cistrict,

Erosion and deposition by glaciers and by glacial streams do not ordinarily
permit enough concentretion of the heavier material in the matter transported
and deposited to result in the formation of worksble placer deposits, In northe!
central Idaho no placer in glecial moraine is known to have been operated
successfully. Therefore, although the moreaine mepped along Steamboat Creek prob-
ably contains some gold, it is not conmsidered here as being a probable source of
any considerable production,

In the following discussion the placer deposits are grouped into several
types, based on the unconsolidated formations in which they are found,

Deposits in older gravel

The distribution of the older gravel within the district, but largely out-
side the mapped area, and the presence of similar materisl in the Nezperce Nat-
ional Forest have been mentioned in the section deseribing the older gravel,
The existence of much more older gravel is suspected in the deainage basin of
Secesh River, particularly west of War Lagle Mountain and in the region lying
between the Secesh River drainage basin westward to end perhaps beyond the Little
Selmon River, Enough geological work has not been done in the latter areas, how=-
ever, to definitely determine its existence or extent,

Where the older gravel is known, it has been locally placer mined and some
placers, in the areas in which it is suspected, are believed to be in it,

As has elready been described, the older gravel includes a great variety of
material formed in a number of ¢ifferent ways, including lendsliding, glacial
action, and sedimentation elong stroais and in lakes. Se far as is known from

26.
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the limited study of the older gravel, only that part of it that is of stream
origin and aome re-ooneentreted surface meteriel contain workable gold deposits.
In the Werren district the Buek placer on Houston Creck and the Bhissler Creek
placer were visited, These two and an old placer neor the head of Rabbit Creek
and east of Cottontail Lookout constitute the known placer work in the older
gravel within the district (sce fig. 1)e At the Shissler Creck placer exposures
indicete that the stream in the chamnels of which the gold is found flowed south-
ward in a broed valley transverse to the present stream, which flows eastward,
Not enough work hes been done to trace out the course of the old gold-bearing

channels in this vicinity, At the Buck placer where bedrock is mot~exposed in
the pit the gold is reported to be found mostly in the upper 6 feet of slope

wesh material that is crudely banded parallel to the hillside at & considersble
angle to the nearly horizontally-bedded older gravel snd in the nearly flat sed
iments well up in the section (sec fig. 5).

The whole pit at the Buck placer is estimated by the owmer to have carried
about $0,02 per yard, but most of the pit is very lean material and the pay dirt,
therefore,must run much higher. Most of the gold is coarse and rough, but some
rounded pellets have been recovered,

The gold from the chammel at the Shissler Creek placer ranges from coarse
to fines A little of it is flake golds Most, however, is found in irregularly
shaped pellets which in size approach the size of small shote Some grains were
observed with attached fragments of quartz. Production and the amount of groun
handled for a two-year period indicate that the gravel runs from about $0,07 to
about $0,17 per yard, The gold is estimated as about 800 fine.

j*7

Placer mining of the elder gravel in the Warren district is fraught with
many hazards; (1) most of the older gravel is high above the present streams and
sufficient water for hydraulicking is hard to obtain except in the spring and
for a short time in the fall, (2) the locetions and extent of old chamnels, which
appear to constitute the best ground, are not yet sufficiently known, (3) much
of the pay dirt is deeply buried beneath almost barren material (with the except

In spite of these disadvanteges, which are not insurmountable, the locally
rather high gold content end the possibility of some rather long (several miles)
segments of old channels, the ease with which the coarse shot gold can be saved,
and the presence of plenty of dump room in most pleces, seem to indicate that
further investigatien of the older gravel in this and other districts in north-

central Idaho, with the possibility of large-scale operations in mind, may be
Justified.

Deposits in younger gravel

Placer gold deposits in the younger grevel were mined extensively in the
early placer days and were very productive., So far as is known, only one placer
in this gravel has been operated in the qurrent period of activity in the dis-
trict, and that one is now shut down pending an attempt to mine the ground by
dredging, Some of the younger gravel was very rich and was ideally situated

for mining by hydraulicking or by ground-sluicing, This type of ground was
largely worked out many yeers ago,

Bench and hillside deposits

The deposits of bench gravel are remnants of more extensive deposits formed
during the complex development of the Warren Basin, The transportetion of moter-
ial from areas of erosion, which contained gold in veins and disseminated through
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the rook, and its depositien in the basin sffered sn excellent opportunity for
the osompentration of the gold into workable deposits. These bench depos:z; were
purtioulsrly widespread around the Warren Mesedows, and large volumes of them
still remmin umplacered along the western side of the meadow, along Thomes Creek,
and just below the moraine along Steamboat Creek. A few small beneh deposits at
other places have never been worked. :

Many of the bench deposits were very thin end placer operations have removed
them entirely. The extent of the old placer work leads to the suspicion that un-
placered bench deposits in & position suiteble for cheap hydraulicking are prob-
ably not very rich or they too would have been worked, Unplacered bench deposits
not favorably situated for such mining may be rich enough for working now. by
methods not practicable in the early placer days.

Little is now known of the amount and character of the gold that was present
in the deposits of bench gravel before they were worked. Near MoGovern's and
Haokney's hydraulic pit along the western edge of the Warren Meadows, the low
bench gravel was rich enough so that some of it was mined by drifting many years
agos In 1936, McGovern and Hackney were operating in some rich ground, Report-
ed results from test holes at other places on the brond bench west of the Warren
Meadows indicate that the ground may be spotty,

Study of the old bench placers indicates that, except locally, they contain-
ed few boulders more then 1-1/2 feet in diameter; that they were relatively thin,
mostly probably less than 50 feet thick; that they had ample fall, because of
their elevated positions, for the setting of sluices and for dump room; and that
the bedrock was deeply weathered and soft, thus permitting a layer of it to be
moved during placer mining, thereby insuring little loss of the gold in cracks
in the bedrock.

One of the disadvantages of the hydraulic mining of the bench already men-
tioned that lies west of the Warren Meadows is thet it is too low=1lying to permit
easy disposal of tailingse It is reported that an attempt will be made to dredge
this area.

Normal erosion unessisted by placer mining has completely removed the gravel
from some of the benches in the Warren area, Some of these rock benches support-
ed deposits of placer gold, residual from the former gravel deposite Similar
gold deposits were formed on the hill slopes below bench gravels as the bench de-
posits were being removeds, Locally also workable plecer deposits were formed on
hillsides below outcrops of gold-bearing quartz veins, These deposits are the
hillside or "skim" deposits. Some of them were worked with great ease and were
exceedingly rich, The soft bedreck permitted good recovery.

It is probable that little if any of this type of bonanza ground still re-
mains.

High-meadow deposits

So far as is known, no placering has ever been attempted in the sediments
of the high meadows such as Martinace and Keystone meadows, Deposits of this
type would not be suitable for working by any of the methods employed in the
early days. The meadows are swempy and their bedrock floors are below greund-
water level. They probably do not contain ground rich enough to be attractive
for small-scale work even if the water problem did not exist, but this, however,
is not definitely known for they have been very inadequately testede The report=
ed results from & few small pits show values great enough to indicate that their
further investigation, with the idea in mind of placering by some moderate-scale
machine method, may be well justified,
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Egposits in alluvium
Meadow deposits

The Warren Meadows and other flat, alluvial areas along Werren, Themas,
Steamboat, and Stratton creeks, all contain placer gold. The gold in the
alluvium includes that which ceme directly from veins or from other pleces in
the bedrock, as well as that which has been deposited once, or more times, be=-
fore in older unconsolidated sediments. These areas were extensively worked in
former periods of placer activity and have produced = large proportion of the
gold recovered from the district.

Where the alluvial velley fill was shallow enough and the grade great
enough, the gravel could be washed well and most of the gold recovereds Farther
downstream, near and in the meadows, where the grade is slight and the gravel
deeper (up to about 20 feet), placering was difficult because of the problems
of the disposal: ¢f tailings end of keeping the pits dry,and considerable gold
was not extracted. No attempt wes mnde to placer the lower part of the neadows,
although it has long been known to carry good values,

It is from these alluvial, relatively flat arecs that the gold dredges,
introduced in the district in 1931, have reaped a rich harvest. It hos been
found practicable to dredge not only the deeper, formerly untouched ground but
also much of the gravel worked or partly worked in the early days of the camp,

The gold from the meadows is mostly coarse shot gold and is readily caught
in the drédgess The relatively small amount of fine gold and flake gold is
mostly eaught by the quicksilver behind the riffless Partly rounded pellets
are the rule, although some ongular gold with adhering quartz has been observed,
No large nuggets have been found, but small ones, sbout the size of small navy
beans, are recovered occasionally,

The tenor of the alluvium is, according to reports, greatly varied from
plece to places Lindgren.l/, describing a placer operation in Warren Meadows
a little below the mouth of Steamboat Creek, says, "The gold occurs in streeks,
showing deposition by currents, and lies mostly on the concave or short side of
the stream, It is fairly coarse, and its value is $15,00 per ounce, or 710 to
720 fine". Dredged ground on Steamboat Creek is reported to have run in places
more than 50 cents per yard, Lindgren,in speaking of the placer operation just
clted, says that the lower 8 feet of an 18-foot section is said to run 40 cents
per yards Between 20 cents and 50 cents a yard may be a reasonable figure to
denote the tenor of much of the virgin ground left in Warren Meadows. A large
proportion of the gravel already washed in that area probably came within those
limits, The Thomas Creek meadew ground is said to be relatively lean and very
spotty, but the presence of at least some gold there is indicated by old bench
placer cuts above the creek and by some placer openings in alluvium along the
creeke In general, of course, the virgin ground is richer than that already
plecered, Old tailings in the "Old China Cut" in Warren Meadows between the
mouths of Stratton and Guard creeks are reported to carry from as low as 2 cents
to as much as 17 cents a yard, 01d tailings around and above the town of
Warren are commonly considered as being relatively riche The gold recoversd by
dredging from Steamboat Creek alluvium appears to be aboyt 730 fine, whereas
that from Warren Creek is about 745 fine.

A considerable area of dredging greund remains in the Warren Meadows below
the meuth of Guard Creek and along the lower part cf Thomas Creek. When the
district was visited in the summer of 1936, the year after the mep (ple 1) was
made, the dredge en Steamboat Creek was near the mouth of Hall's Guleh and was

1/ Lindgren, Waldemar, op. oits, p. 241,
P
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- working im e relatively narrow band ef alluviums It probably cammot operate
above the lower ond of the morainme sbout twosthirds of a mile farther upstream,
and may not be able to progress that far. In 1936, the smanller dredge on Warren
Creek was above the town, near the mouth of Slaughter Creeks How much farther
this boat can successfully be floated up Warren Creek is not lmown, but it prob-
ably cannot pass the mouth of Mayflower Creek. It possibly could be used also
for a little distance along Slaughter Creek,

N The narrewer, shallower, more bouldery ground farther up the flat, alluvial
arees will shortly terminate dredging in that direction. Downstream, in the lowe
part of Werren Meadows, the ideeal dredging conditions so far encountered in the
distriot will probably continue.

Gulch deposits

The thin strips of alluvium along the gulches tributary ta the flat, alluvia
arees of Steamboat Creek and Warren Creek have been largely placered in the mappe
part of the Warren district, between Steamboat Creck and Warren Creek, above its
Junction with Steamboat Creeks Much of this ground has been worked over several
times. At a few places in the district outside of the aren just mentioned, cer-
tain gulches have been worked on & small or moderate scale. The localization of
- the guleh placers, largely in the same aroa as the Warren vein system, indicates
thet most of the gold came from the veins,

These gulch deposits were exceedingly rich and have contributed much of the
district's placer production, Although most of the ground of this type has been
worked, there has been a little recent activity along some of the gulches,
Occasionally smell unplacered areas and ground from which only part of the gold
has becn recovered may still be found,

Large~-scale methods were not, and never could be, applicable to these gulch
deposits because of the small volumes of gravel and the large, irregular boulders
and talus blocks thet at meny places so choke the gulches that placering consist-
ed of gophering out the rich gravel with small tools from around the big blocks.

The gold is reported to have been mostly coarse and easily saveds

The placer concentrates

In the Warren district, as in ether placer mining districts, a heavy-sand
concentrate collects with the gold behind the riffles of gold-saving machines.
The heavy sand of the Warren district is voluminous,and within a few hours after
a placer operation starts, following a clean-up, the riffles are full and the
gold particles must work down through the heavy sand to be saved.

The following description represents & preliminary, qualitative study of a
few heavy-sand concentrates from the various types of gold-bearing sediments in
the Warren district. The study was made to determine the presence er absence of
minerals of economic value, other then gold, and to determine, if pessible, wheth
gold either as fine particles or locked up in some other minerel would be likely
to be lost by erdinary placer-mining methods.,

A large quentity of monazite, which carries appreciable amounts of thorium
oxide, and & lesser quentity of zircon, could be recovered from placer operations
in the district, but the present demend for these minerals is such that it prob=-
ably would not be practicable to save thems Most of the placer gold of the
Warren district is coarse enough and so shaped that practically all of it can be
saved by ordinary methods, Any consequentiel loss from well planned operations
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Fig. 8. Typical gold from the Shissler Creek placer. (Grains magnified about 30 times.)
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are and probably will continue to be from the failure of some gold particles to
work down through the heavy sand packed behind the riffles. Such loss can be de-
creased by more frequent clean-ups, although small losses would not Jjustify the
time and expense of too meny cleanwups,

The concentrates from the various auriferous sediments of the district are
similars Those collected from Warren Creek above Mayflower Creek differ recogniz=-
ably from the others, but this may be a local feature end not applicable to all the
gulch elluvium as distinguished from the material of broader alluvial areas, Nine
concentrates from the follewing localities were studied: One from the Shissler
Creek placer in the older gravel north of the mepped area; two from McGovern's and
Hackney's placer in bench gravel west of Warren Meadows; two from the dredge of
the ldaho Gold Dredging Company in the alluvium of Warren Meadows; one from the
Pearl placer in gulch alluvium elong Warren Creek a short distance &bove the mouth
of Mayflower Creek; three from gulch elluvium along Werren Creek betwecn the mouths
of Webfoot Oreekand Franklin Gulch, In addition were studied several picked min-
eral specimens from the clean-up tub of the dredge in Warren Meadows and one from
the Buck placer, which is in the older gravel,

The following minerals werc recognized in the concentrates, They are listed
in the estimated erder of their abundance in an ordinary concentrate, but enough
material was not studied to meke the order of listing significant for any but the
abundant and common groupsse

Table showing relative abundance of minerals
in auriferous gravel concentrates

Number Mineral Composition Group
1 Monazite (Ce, la, Di)ZOS.PZO ¢ Some Thoz.8102
2 Garnet (Oxides of Mg, Fe® aa, Al, Mn).SSiO2 g
3 Megnetite FeO.Fes0 ) Abundent
4 Zircon ZrOz.SiOZ
5 Limonite (goethite?) Fe,044H,0 + nH,0 )
6 Gold Au“+°sofle Ag ) comon
7 Epidote (possibly )
clinozoisite) Ca,(Al, Mn, Fe)ssisolz(OH) ?
8 Corundum Alzos )
9 Rutile Ti0, )
10 Apatite 9000, 3P, 0 'g Uncommon
11 Xenotime Y203.P205 )
12 Tourmaline (Na, Ca)(Mg, Fe, A1, Li, Mn)S(Al, Fe)6 )
33s16027(o, OH, F) )
13 Hornblende Cayla, (Nfg,Fe)loAlzsiMo44 (0H,F), and g fere
Ca,Nea, (Mg,Fe)8A168122044 (OH,F)4 )
14 Pyrite FeSz )
15 Uraninite (pitchblende) Us04 )
16 Sillimanite A1203.3102 )
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Menazite

The monazite of the Warren district collects behind the riffles as fine,
yellow sand. The microscope shows most of the grains to be whole indiwidual
crystals, but most of the crystal faces are roughened and the edges are rounded
as & result of abrasion during transpertation and deposition. Monazite grains
can be easily recognized in the heavy sand by the use of an ordinary hand lens.
The mineral is characterized by its yellow color, dull wexy luster, and abraded
crystal faces and edges.

The size of the monazite crystals is generally much smaller than the sizes
of the other abundant minerals with the exception of zircons Therefore, simple
screening serves to greatly increase the proportion of monazite in the fraction
that passes the soreen., Most of the Warren monazite will pass a 0.5 millimeter
screen and will net pass a 300-mesh screen, The smallest monazite crystal sb-
served is 4096 millimeter long and .056 millimeter thick.

Monazite is the most abundant mineral of all the concentrates studied and
in some samples it probably forms more than 50 per cent of the bulk.

Uses and consumption,

Monazite is valueble principally for the thorium and the cerium that it
conteins. These elements have a restricted use for gas mentles; electric light
filaments; flash light powders; sperking agents for lighters, miners' lamps, etc.;
medicines, dyeing mordants, and luminous paint. They are used also in small
quentities in chemical laboratories, and in the tanning, photographic, and
ceramic industries,

The United States does net at present, and has not for several years, pro-
duced any monezite sand. The following table of imports for the period 1931-1935
therefore gives a good pieture of the United States consumption,

Monazite sand imperted for consumption in the United States
1931-1935 1/

Year Short tens Value
1931 1,698 $65,080
1932 1,569 48,639
1933 56 1,935
1934 112 4,867
1935 1,299 51,495

To 'show the amount ef ThO, conteined in some monazite sands, in order to

have a basis fer evaluating the Warren sand, a table was made up from informetion
published by Santmyers., 37

1/ U. S, Bur. Mines, Minerals Yearbeok, pt. 3, p. 1069, 1936,

2/ Sentmyers, R, M., Monazite, thorium, end cerium: U, S, Bur. Hines, Information
Circular 6321, ppe 3-4, Aug, 1930.
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Teble showing ThO; content of some monazite sands

Qgggae of concentration Per cent monazite Percent ThOs
North Carolina Crude- san - enaw less than 3
" " " " : 67 0‘13 to 6,54

" (ave of 18 samples) oo ———— 2.60
Centerville, Idaho Artificially concentrated —————— 2.41 to 5.2
Brazil (Coastal) As marketed 92 5to7

" (Inlend) " " ————— 4 to 5,7
Traveancore, India Somewhat concentrated 62 5 to 6
India As marketed in U, S, 90 9
Ceylon ———emea———— 48 4.5

" [T —— 96 8,39

" Artificial concentrations 45-87 5 to 7.3

from pegmatites

Malay ‘ ,—— e - 58 —————

The cerium produced as a by-product of the recovery of ThO, from monezite
has so far been more than enough to meet el1l industrial demands,

Ordinery riffle sand from the dredge in Warren Meadows, which was passed
through & 20-mesh screen, but was otherwise unconcentrated, is estimated by
Wells -/ to caerry about 1.7 per cent ThOp. The matericl that would not pass the
20-mesh screen appears to contain only small ameunts of monazites Wells estimates
& ThOp content of 2,8 per cent in Werren riffle sand thet passed a 60-mesh screen,
The monazite content could be still further increased by simple methods of sep-
aration, such as those using magnets or tables.

A single dredge in the Warren district could probebly produce in a few days
as much monazite as the United States used in 1935, Nevertheless, it seems un-
fortunate that concentrates containing monazite and other minerals that have
little present value must be turned beck into the dredge ponds and covered. The
future uses of thorium and of the rare earths in monazite appear &t present un-
predictable,but some may be developed,

Garnet

The abundent garnet of the Warren sands is readily recognizable by color and
by crystal shape. The gornets found have & wide color range from yellow, through
red and purple, to blacks Red is the predominent color. The indices of refract-
ion range similarly from 1.74 in the yellew varieties to & large but undetermined
amount about 1,80, the index of the highest-index immersion oil available., The
renge of color and ef index ef refraction no doubt reflect:& more fundamental
range in chemical composition. Some garnets from the concentrates are more then
sne-fourth inch in diameter. Most are too large to pass a 60-mesh screen, Many
of the garnets are perfect euhedral crystals, the faces of which are bright and
show little er no abrasion. Some show partial alteration to limonite or go¥thite.,

The Warren garnets are probebly of no economic velue.
Magnetite

Magnetite is not as universally abundent in the Warren sands as are monazite
end garnet. For example, ponnings from virgin ground at McGovern's and Hackney's
placer in the bench gravel west of Warren Meadews contained only a small proportic.
of this minerel. The magnetite is not of commercial value and cen easily be sep-
arated from the other heavy minerals by a weak magnet.

I/Wells, R, C, Fersonal commmiontlons
| | 334
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Fig. 9. Native gold in uraninite from the Buck placer, Warren district, Idaho.




Zircon

Brilliant, euhedral zircon orystals form a conspicuous component of the cone
centrates: The luster of the crystals and their shape serve to idemtify them.
Most of the zircon crystals are clear and colorless, Two distinct crystal habits
are represented, resulting in stumpy orystals about twice as long as they are
thick and acicular crystals about” four times as long as they are thicks Their
size renge is similar to that of the monazite erystals,

Only an occasional crystal will not pass a one-millimeter screen and very
few are small enough to go through & 300-mesh screen, The smallest stumpy
orystal observed is o144 millimeter long and ,08 millimeter thick. The smallest
acicular crystal is ,272 millimeter long and ,064 millimeter thick., Several
prism feces are present on most crystals and an even larger number of pyremid
faces,

The proportion of zircon crystals in & concentrate can be considerably in-
creased, just as the proportion of monazite crystals can be, by simple screening.

Uses and consumption,

No zircon is known te have been produced in the United States for several

years. 2/ The following paragraph on the uses of zirconium and the table of im-
ports is taken from the work cited,

"Zirconium powder is used in flashlight mixtures and in ammunition
primers. Pure, wrought metal is marketed by the Foote Mineral Co.,
the wire being used in radie tubes and sheet metal in spinneret cups
for rayon menufacture., Zirconiume-silicon and zirconium-ferrosilicon
are finding a growing use in steel-making., From a tonnage standpoint,
however, the main uses of zirconium compounds are in enamels and for
electrodes for welding-rod coatings. A new product developed in 1935,
known as TAM Hy-Opax, permits pound-for~-pound substitution for tin
oxide as an opacifier for vitreous enemels of all types, and at about
one-half the price",

Zirconium ores imperted for consumption in the United States

1931-1935
Year Pounds Value
1931 1,124,034 $ 18,945
1932 26,506 437
1933 568,681 5,306
1934 1,706,192 27,197
19356 5,766,726 76,923

It seems doubtful thet under present conditions zircon could be profitably
extracted from the Vinrren sands.

Gold

The gold of the placer concentretes has already been disecussed in preceding
section on placer deposits,

l/’Tyler, P. M., and Van Siolen, A, Fo; U S, Bur, Mines, Minerals Yearbook,
p. 540, 19386,
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Uraninite (pitohblende)

Uraninite has been definitely determined in concentrates from the Buck
plaser on Houston Cresk and from the. VWarren Meadows, Exemination of most con-
centrates fails to reveal any uraninite, This is perticularly puzzling in view
of the fact that one angular piece from each of the localities cited weighed
several grams, These large uraninite fragments should be accompanied in the
sands by many smaller pieces, but only a very few have been found.

The uraninite fragment from the Buck placer conteins native gold in fract-
ures.,

The gfeat value of ureninite and the fact that two large pieces have been
found appear to make further search for this mineral, both in the sediments and
in place, desiradble,

Other heavy minerals

The other minerals listed on Page 31 are not discussed in detail for two
reasons. None ef them is of commercial velue in the quantities in which they
ere found in the Warren sands. None of them is abundant enough to present any
special problem of removal from minercls that may have commercial value (such as
the removel eof valueless garnet from monazite)e. Several non-magnetic opaque
minerals were encountered during the incomplete investigation of the concentrates.
These may be ere minerals from the veins, but they were not definitely determined,
Some concentrates contain also such heavy particles as lead shot, fragments ef
brass, tacks, and amalgam lost during earlier placer operations,

LODE DEPOSITS

At least forty fissure veins have been discovered in the Warren district,
The better known veins include the following: :

Arlise ** Minnehaha *

Charity * Mohewk ##x

Deleware * Moniter *

Gayety New Era (Tramp) *
Goodenough #**x Rainier =

Iola #*%%xx% Rescue *

Knott = Silver King #

Little Giant ##* . Silver Monarch (Keystone?) #
Lucky Ben ** _ Summit *

* Nemed on Plate 1,

*#* Shown on Plate 1, but not named,
*** Not shown on Plate 1,

**x% Outside mapped area,

Some of the names may refer to different parts of the same vein, although
instences of such duplication are probebly not many. Thus, the Goedenough and
the Rescue are probably the same and the Rainier and the Summit may be the same,

The veins have produced probably less than $2,600,000 worth of gold and
silver, as against about $17,000,000 worth from placers,

Warren vein system

¥ast of the known veins of the Warren district ean be grouped geographically
and structurally into a closely-knit system herein called the Warren vein system,
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With four excepticns, all of the better known veius, and, therefore, presumably
the more smtensive omes, and most of the meller ones, lie in the area between
Steamboat Creek and Warren Cresk, The Silver King, Gayety, Bear Traek, and
Iola 1ie east ¢f Warren Creek, but nat far from it,

The veins trend easterly, most of them between Ss 70° E, and N, 70° E, .
Nearly all dip to the south at engles between 450 and vertical, The veins appear
to £i11 fissures developed in the well-defined joint system mentioned on Page 19,

Several of the veins have been traced with only slight interpolations over
& horizontal extent ef more then 2,000 feete The Rescue vein hes been traced
on the surface and followed by mine werkings for en aggregate distance of at
least 3,800 feet and the Little Giant vein has been followed continuously under-
ground for more than 1,200 feet, The Rescue vein has been developed in the Unity
mine for about 600 feet vertically, The Little Giant vein has been proven for
more than 300 feet vertically, and several others for at least 200 feet,

The veins are typically lenticuler and the quartz lenses range up to 3 feet
thicks Locally, certain veins are reported to be much thicker., Between the
lenses the veins are commonly represented by gouge-filled fissures up to about
1 foot thick. The vein walls are free, but ordinarilly less than one-half ineh
of gouge intervenes between vein end wall rocke At some places several inches
of gouge are present,

At many places the wall rock of both the hanging and feot walls is intensely
altered and sheared for as much as 20 feet from the vein. This alteration is
discussed in more detail on Page 7« The alteration is not uniform and at many
places adjacent to veins little if any has taken place,

~As mentioned on Page 20, the Joints of the major set are off-set by move-
nments along joints ef a northwesterly-trending younger sety The veins occupy
Joints of the e¢lder set and apparently were emplaced before the movements along
the miner set, for the veins are off-set by the movements. The displacement of
the veins:alongathexfaults;trgnaverse to%themfiaswith*but*few exceptiong to the
left. - This result would be attained. if. the block en the northeast side of a .
northwestward~trending fault maved down reletive-to the block on the southwest ..
sides ' It would alse be attained by horizontal movement if the northeast block
moved northwest. At no place was it possible to determine satisfactorily whether
the movement wes: vertical, horizontal, or had both vertical and horizontal com-
ponentss - - - R S IR ~ 3 T SRR

-~ Fleld observations end the microscopic study of vein specimens both indicate
that the vein filling was a composite process that teok place during or between
periods of reletive metion of the vein wallss At some places fractured.and
crushed quartz is common. The vein walls are striated at meny places. The ore
minerals and a little,later~quartz.apparently'oamerin,along‘the crushed and -
fractured zones in the earlier quartz. - Although underground workings ere not ex-
tensive enough to permit sufficiently numerous-observations to form & safe basis
for generalizatyion, the ore.eppeers-to have fermed in shoots in fractured zones
in eerly quartz. Some shoots appear to piteh steeply egstword, . - - o

The vein quartz is commonly banded end the bands are in most places about
3 inches thick, but in some places are thicker and in ethers thinner, Comb quartz
and small vugs are net uncommon, -Some ' surface exidation.ef sulphides has taken
plece; ‘but at many»places-abundantxsulphides are present in vein euterops, There-
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It was poinbed abam Page B thet the age of the Idsho batholith is probably
Cretacesus. The veins are clearly younger than the batholith, and, equally
olearly, older than the lamprophyre dikes, which are believed to be of Middle
Miocene age (see Page 10)s Assuming that the uraninite from the Buck placer
oame from a vein of the age of the Warren system veins and that the gold in it
is not mueh younger than the uraninite, then mineralization of Upper Cretaceous

age 1s strongly suggested.

Gold,galens, sphalerite, tetrahedrite, stibnite, and pyrite are the primary
metallic minerals that were recognized in the Warren veins. In addition to these,
Lindgren Y/ reperts silver (rare), arsenopyrite, and ruby silver (rare), Ross 2/
observed chalcopyrite and that the tetrahedrite is in part freibergite., -Accord-

ing to Lindgren, the Charity vein contains scheelite, and Ross mentions it from
the Unity mine, : )

Muscovite and calcite are gangue minerals present in small quantities at
most places. Calcite is lecally abundant.

Alteration products of the metallic minerals include hydrated oxides of
iron, chalcocite, malachite, anglesite, antimony oxide, mottremite, and mimetite(?

The gre minerals oonstitute a very small proportion of the vein material,
Lindgren 3 says that sulphides rarely reach 2-1/2 per cent of the ore, Some ore
taken recently from the Unity mine yielded about 6 pounds of concentrates to the
ton, The concentrates,although small in quantity, are of high graode.

DESCRIPTIONS OF DEPOSITS AND MINES
Placers

In the following descriptions of specific placers some operations which were
not visited in outlying parts of the district are amitted. The following table
is included to ennble one unfemiliar with the geogrephy of the district to find
from the name of a placer, placer-mining company, or owner or operator,the
geographic heading under ' which the placer is discussed,

Y/ Lindgren, Waldemar, op. cit., p, 245,
g/ROSS‘, Ce Po, OPoe cit., Pe 24,

3
-/Lindgren, Waldemor, ops cit., pe. 245,
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Table showing gqagraphic headihge .
under which are discussed placer-mining cperations

: s
Placers ¢t Names of owners and : Discussed under geographic
:_operators ¢ heading
' : K
Buck plecer ¢ John Becker : Houston Creek
McGovern's and Je Jeo MeGovern and Bench west of Warren Meadows
Hackney's placer Co W, Hagkney

W. Ry McDowell
Frank Gallagher
Richard Coykendall

Warren Creek (above Mayflower
Creek)

Pearl placer

5 60 40 e o0 o0 es ss e
0 90 00 45 o0 s e se es

Shissler Creek L. A, Baker Shissler Creek
placer Edna Kusky
Dick Slocum
Companies Names of owners and Discussed under geographic

operators heading

Bench west of Warren Meadows.
Steamboat Creek, Warren Meadows,
Werren Creek (Steamboat Creek to

H
ldaho Gold Dredging $
: Mayflower Creek)
H
H

OQ,*

E. T, Fisher and
Ao FoBauthff

Linton Mines Co,#* Geo. Eipp, R, H, Still-
well, S. F, Parr, Lindel

Donnelson, E. A, Wilcox

Warren Creek (abave Mayflower
Creek), Webfoot Creck.

®0 22 00 s @2 9¢ ¢ 3s 00 s fee o0 e

Warren Creek Dredging: Andrew Anderson, Joe
Co, : Ferris, J, W. Marchbank

Steamboat Creek

* Organization of cempany discussed on Pages 44 and 45.
#* Organization of company discussed on Page 65,

Deposits in older gravel

Houston Creek,

The Buck placer of Jehn Becker lies on the south side of Houston Creek in
the northern part of T, 23, N., R, 6 E. (unsurveyed), See Fige 1s) The placer
1s outside the mapped arca and is about 6 miles in a direct line northwest of
Werren, from which place it is reached by road and trail,

The property consists of eight cleims and has been owned and operated by Mr,
Becker for more than 30 yeerse The total production is not known end no estimate
can be made of the amount of gold that came from small old operations along the
creek below the present umw&dngsilaWithin the past 5 years, however, it is es-

timated that several thousand rs worth of gold has come from the hydraulic
pits,

Equipment and development work include two large hydraulic pits, numerous
smaller pits, old workings along Houston Creek, two miles of diteh from Housten~
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Creek, two smell reservoirs, 1,800 feet of hydraulic pipe, and a 3<inch and a
4-inch hydraulie giant (fig‘ 10)s It is estimated that between 35,000 and 40,000
yards of gravel were washed at the Buck placer in 1935,

' At the Buok placer, Houston Creek has dissected the older gravel and cut
about 100 feet into the underlying quartz monzonite and other bed-rocks. The
dissection of the older gravel resulted in the reconcentration of some of the
gold originally in the older gravel in places elong the present rocky canyon
bottoms These small but relatively rich deposits were worked meny years ago and
led to the discovery of the leaner older gravela

The elder gravel is about 350 feet thick at the Buck plecer. The materials
of which it is constituted and their distribution in the section are described
on Page 11 (see also figure 5). On Page 27, it is pointed out that the older
grevel so far washed is reported to have averaged about $0,02 & yard, Most of
the gold is said to have come from the upper 6 feet of slope wash material and
from some relatively rich beds near the top of the exposed section of older
gravel, The gold in the surface layer, which is parallel to the hillside, prob-
ebly is that left behind as older gravel end was carried away by Houston Creek
during the cutting of its valley.

Shissler Creeck.

The Shissler Creek placer lies on Shissler Creek about & mile north of the
mapped area near the center of T. 23 N,, R, 6 E., (unsurveyed). It may be reached
from Waron by automobile except in wet or snowy weather as the read is steep
and roughe

This placer (formerly the Cook placer) is now owned and operated by L. A,
Baker, Edna Kusky, and Dick Slocum, who obtained it in 1934, The property con-
sists of eleven unpatented claims, Shissler Creek has been worked for many
hundreds of feet below the site of present operations. The placering along the
creek and much of it at a large pit where the present work is being done was
carried on many years ago. According to reports, work started on Shissler Creek
in the 1'60's,

The production from the Shissler Creek placer is not known. Mr. Baker re-
ported a clean-up of about $2,000 worth of gold in the season of 1934 and about
$1,200 worth up to the middle of July, 1935, when the property was visited. Mr.
Baker estimates thet about 12,000 yerds of gravel were washed in 1934 and about
16,000 to the middle of July, 1935,

Placer operations have included, in addition to the old work along the ecreek,
the excavation of & large pit about 500 feet long and 250 feet across through
which the creek flows. The banks of this pit rise in places as much as 30 feet
above the stream. The recent work has been done along the southern side and near
the southwest corner of the old pit, No work has been done along Shissler Creek
above the large pit.,

Water for placering is brought from Shissler Creek through a ditch about
1,000 feet longe When visited, the placer was being operated by a 4-inch hydraul-
ic giant under a head of 160 feet. Another giant on the property was not set upe
By the middle of July, the flow of Shissler Creek ordinarily is not great enough
to supply water for the continuous operation of one giant., When visited, the
small reservoir filled in about two hours and collected enough woter for a 20-
minute run with the giant, with enough by water to nearly fill the long sluice,
which is about 3 feet square., Block riffles are used in the sluice, and Mr.
Baker reports that practically all of the gold is caught in the first three of
the 12-foot bexes.
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The Shissler Creek placer is in older gravel, exespt for the older workings
along the oreek belaw the pit, which are in alluvium brought down from the older
gravel, The creek has not cut so deeply into bed rock as Houston Creek has at
the Buok placer. The bottom of the pit is on bed-rock,howeger... The bed-rock is
quartz monsonite, One small outorop of schist was seen and quartzite orgps out
on the hilltop between Shissler and Thomas creeks.

The geologic setting at the Shissler Creek placer is described on page-1l,
.Depesits in younger gravel

Bench and hillside deposits,

Bench west of Warren meadows.

The gravel-covered bench west of Warren Meadows is described briefly on
Page 13. This benoh extends for & little more then 2 miles from Stratton Creek
to Thomas Creek. It has a maximum width of abeut 1,800 feet.

Small parts af the bench have been placered, but most of it has not been
worked. The most extensive work was done in a former peried of activity, preb-
ably shortly before 1900, on the southern part of the bench northwest of the
mouth of Stratton Creeks This ground is believed to have been handled, at least
in part, by steem shovel. Lindgren 1/ describes, and his sketch map shows, the
steam shovel as located in the alluvial flat., The pit outline in the sketch in-
dicates that the shovel also moved gravel of the bench,

Several tummels, now caved, were seen along the faee of the bench in the
northern part of Sec. 3 (unsurveyed), T. 22, N,, R, 6 E. Apparently these were
driven on bed-rock in the lower part of the gravel of the bench., Local reports
ere to the effect that ground must be rich to be warth working by such a methed.

Two old hydraulic pits lie along the west edge of Warren Meadows at the edge
of the bench ebout a mile north of the mouth ef Steamboat Creek. Study of the
pits indicates that the bed=-rock lies so low there that attempts to clean it by
hydraulicking resulted in difficulty in disposing of tailings.

MgGovern's and Hackney's placer: In the summer of 1935, J. J. McGovern and
Ce W, Hackney were operating a hydraulic plecer along the west edge of Warren
Meadows just north of the north line of Sec. 3 (unsurveyed), T, 22 Ne, Re 6 E.
Abeut six men were employed in the operation of the mine, The placer is on
ground leased from the Idaho Gold Dredging Company.

Equipment included a pipe line about 2,800 feet long, and three small giants,
one of which was used as a stacker (figs 11). To reash the pipe, water from
Stratton Creek was led by ditch and flume to & short tumnel through the ridge.

The head of the pipe is about 250 feet above the placer,

The ground is reported to be rich, but spotty. According te a local res-
ident familiar with the operctions, the cleen-up from one 10-day run consisted
of $3,100 worth of gold.

Difficulties attending hydraulic mining at this place include an insufficient
supply of water during the dry season and the necessity of elevating tailings be-
cause of the low position of the bed=rock. The use of a stacker giant to elevate
the tailings results, of course, in a still greater shortege of water for mining,.

Y Lindgren, Woldemar, OPe cit., PPs 240 and 241, and fig. 28,
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Fig. 11. Photograph showing mining at McGovern's and Hackney's placer.
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| Infopmntion furmished about the bemsh west of Warren Msadows by early end

‘recent mining operntions has been supplemented by data from numercus test pits
and drill holes widely distributed over the bench, It is reported that the Idaho
Gold Predging Company, which owns or controls a large part of the ground, will
attempt to mine the bench by dredging.

One feature of the terrace is the variety of materials present on it, These
include sand, gravel, cley, and peat, Some of the sediments are well sorted,
others are not. At some localities, pebbles of quartzite are present to the al-
most complete exclusion of those of quartz monzonite. At other localities the
opposite is trueé, The differences in composition and size of materials, and in
degree of sorting, should be considered in planning plaeer operations.

At several plcces, exposures indicate a rather abrupt rise of the bed-rock
floor of the meadows to the bed-rock floor of the terrace. This rise is well
shown at McGovern's and Hackney's pit (see fige 11), In general, at the frent
of the terrace the bed-rock may lie about 10 feet above the gravel surface of the
edjdeent Warren Meadows, In general ,the surface at the terrace is about 20 feet
above the "meadows". Thus the thickness of the gravel terrace at its outer edge
is at many places about 10 feet,

The bed-rock reeches the surface of the ground at the back of the terrace
at an altitude of about 5,850 feet. Thus a general depth of gravel decreasing
from 10 feet at the front of the terrace toward the back is indicated., Test
pits and drill holes, however, show gravel several times that deep at some
places, At MoGovern's and Hackney's pit thé bed-rock surface, after the first
abrupt rise from beneath the Warren Meadows, eppears to slope gently down toward
the west, thus further complicating hydraulic mining, The old placers just north-
west of the mouth of Stratton Creek show a bed-rock hill that before placering
was thinly covered with gravel, Deeper ground surrounds this lew hill, This
evidence indicates that the bed-rock floor of the terrace is deeply scored with -
old channels of Warren Creek and its tributeries,

4 |

This conception of the form of the bed-rock surface is consistent with the
reports of the wide differences in gold values at different places. Most of the
gold lies near bed-rock,

Gayety Hillside,

Two small, old placered areas lie on the hillside sloping toward Warren
Creek in the vieinity of the Gayety mine in Sec. 24, T, 22 N,, R, 6 E, Both of
the areas are in very smell, shallow valleys. The material that was washed is
estimated as being 90 per cent quartz monzenite and 10 per cent quertzs A few
pleces of lemprophyre dikes were seens :

Most of the mdterial is sub-angular, but some is well rounded. Boulders of
quartz monzonite larger than 6 feet in diameter are not common. The largest
Quartz boulders seen are about 3 feet in diameter. Most of the material is much
smaller.

It seems likely that the source of the quartz and the gold was the Gayety
vein and other veins in the vieinity,

Steemboot Creek (benches near mouth).
Near the moeuth of Steamboat Creek are four large placered areas that to-

gether make up about 50 per cent of the worked bench and hillside deposits in the
districtss One of these areas is on the point between Steambeat and Warren
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. on the ethar siﬂa of Varren Grﬁék
. : j., ‘ . The third oceupies
ond of dge rren Waﬁ, and Stratten sreeks, &nd the
fourth ia on the south side of Stanﬁ&oct Creek, about ore<half mile upstream
_ from 1%% mouth. The copbined areas of these old placers is about one-sighth

W mile.

~Little 1s known about these placers except that they were eperated before
Lindgren's visit in 1897, Speaki of the area east of Steamboat Creek and weést |
of Warren Creek, Lindgren says = tha south side of Meadow (new Warren) Creek,
one-half mile fram Warren, begins & bench deposit af granitic sand and scattered
gravel. At the mouth of Steamboat Creek it rises to 30 feet above the creek, or
to about the level ef Warren. The entire benech has evidently been covered by pay
gravel and worked over", All of the four areas are reported to have been richly
productive.

- Much of the work apperently was done by ground-sluicing,and remnsnts of
many old ditches at different levels still remnin on the slopes abeve the placers,
The quartz monzonite of the bed-reck at these placers is very soft and orumbly.
At many pleces placer cuts reached & depth of several feet into the bed-rock,

The unconsolidated materials &t all four placersd areas is very much the
same., At some places there vus apparently several feet of gravel and at others
virtually nothing but quartz monzopite sand fermed by the disintegration of the
bed-rock or of boulders and pebbles. On Page. 14 are described some of the sed-
iments on the benches on both sides of the mouth af Steamboat Creek.

Thomes Creek,

There has been a moderate amount of old placering and a little recent work
along both sides of Thomas Crogk in the NW 1/4 of Sec., 27 (unsurveyed), T. 23 N,
R, 6 E« Both bench gravel and alluvium have been washeds The highest point
reachod by the old work is abgut 5,900 feet er about 50 feet above Thomas Creek,
The Thomas Creek placers are reported to have been less productive than those
along Warren and Steamboat creeks. This repoert is strengthed by the results of
test pits and holes in the wide band of alluvium that borders Thomas Creek to
the vicinity of the old placered ground. These are said to indicate irregularly
distributed, spetty, and generally lew values in the alluvium to which the terrace
grevel has contributed,

The pit 9y the north side of Themas Creek reveals poorly sorted material
mede up of a matrix ef clay and micaceous sand in which are embedded boulders
less than 3 feet in diameter, Quartzite boulders predominate ever those of -
vein quartz and gneiss., A few boulders of quartz monzonite end of pegmatite
were obsérved,

Aleng the creek, and in the pit on the south side of the creek, boulders of
quartz monzonite are more numergus than ep the north side, but are subordinate
to those of quartzite, The horseshoe-shaped pit south of the creek has pene-
trated 2 feet to 8 feet of sediments and some cuts are several feet in the deep-
ly weathered quartz monzonite.

Werren Creek (benches at and near lower end ef Warren Meadsws)._

Extensive old placers lie on the benches east of Warren Mesdows and north
of Guard Creek to a short distance beyond Maloney Creek, Another large,old
ﬁlacer eccupies a bench on the west side of Warren Creek at the north end of

arren Meadows. No recent wark has been carried on at any of these old placers.
They are repeyted to have been praguctive and the gold-bearing ground was largely
worked out,
424,
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The geciagic features of these areas are outlined on Page 14,

Keystone Meadows (Webfoot Meadows).

So far as is known, no placering has ever been done in Keystone Meadows at
the head of Webfoot Creek except & little at the outlet of the meadows at an
altitude of between 7,100 feet and 7,200 feet. Keystone and Martinace meadows
are déscribed briefly on Page 15, Their placer possibilities ere mentioned on
Page 28,

Martinace Meadows.

Mertinace Meadows is similar to Keystone Meadows. It lies at a slightlj
higher altitude, between 7,400 feet and 7,500 feet. It is described on the scme
peges as is Keystone Meadows (15 and 28). The northern end of Martinace Mesdows
covers the Minnehaha vein., ‘

Depmsits in alluvium

Meadows deposits.

Slaughter Creek.

Slaughter Creek, a tributary to Warren Creek from the northeast a short
distonce upstream from Warren, has been placered for about 1,400 feet upstrecm
from its mouth. An elluvinl flat of about the same length, but narrower, which
lies upstream from the placered ground, has not been worked. Although the
placered area is not extensive, it is reported to have been very rich and to
have been worked over at least three times by white and Chinese miners. Plccor
operations were carried on with difficulty because of the slight grade of tho
oreek and the considerable depth of the gravels Consequently, good values are
sald to still lie in the teilings and alluvium along Slaughter Creek,

Since Warren wes lest visited, in July, 1936, the dredge of the Idaho Gold
Dredging Compony, which was then working in the old tailings above the town, is
reported to have been dismantled and moved to a site in the Boise Bagin. It
1s not known whether or not the dredge worked up Slaughter Creek.

The alluvium along Slaughter Creek is largely granitic sand with some claye
Pebbles ond boulders make up about one-third of the material, Of these,very few
are more than 6 inches in diameter and most are between 2 and 3 inches in di me
eter, Three-quarters of-them are quartz monzonite and the rest largely vein
quaertz and quartzite,

Steamboat Creek,

When the Warren district was mopped in 1935, the alluvial flat along Steam-
boat Creek had been dredged for about 2,000 feet upstream from the mouth of the
creeks Since then the dredge is reported to have worked &s far as the mouth of
Hall's Gulch, a total distance of about 1-1/2 miles. At the mouth of Hall's
Guleh, the dredge turned around and has started digging back through its own
tailings to eventually reach the mouth of Stratton Creek, and, after working:
ﬁ:me ground there, to start digging the gravel of the bench west of Warren

adows,

Worren Creek Dredging Company: The dredge on Steamboat Creek was the
proparty,Irom 1332, wﬁsn %Ee Ereage was put in operation, to early in 1936,of
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oquipment and praperty of the M
Idsho Gold Uredging Company. -

The Steamboat Creek dredge is powered by electricity purchased from the
Unity Gold Production Company, It can handle about 3,500 cubic yards per day.
A caterpillar tractor was used in clearing the ground ahead of the dredge,
Occasionally it is necessary to shut down this dredge in the coldest winter
weather because it is not large and powerful enough to effectively dig the deeply
frozen ground.

Jpy Ferrds was ths: president of this company
# Uoe Andersco's denth in Jemuavy, 1036, the
ran 9rg§§;ﬁygdgin§ Company were acquired by the

The dredge was built in 1932 and put in operation in October of that year.
Since then it has operated continuously except for minor shut-downs. The pro=-
duction from the dredge has been large, probably in excess of three=fourths of
a million dollers,

Steamboat Creek was an ideal stream for dredging, The flow of the creek was
suffieient to form a pond, even in the dry season. The volume of available
gravel was considerable and its tenor on the average high. Some of it is said to
have carried in excess of 50¢ worth of gold to the cubic yard, averaging about
12 feet in depth and containing very few boulders too large for a small dredge to
handle, ' The quartz monzonite of the bed-rock was soft and could be effectively
cleaned by the dredges On Page 18 are given the results of an examination of
typioal tailings from the Steamboat €reek dredges. It is not known whether the
dredge was forced to turn around because of too narrow alluvium, too high bed-
rock, too low values, or too many large boulders., Upstream from Hoodoo Creek
:large boulders and outwash material from the glacial moraine becoms increasingly
abundant,

Warren Meadows,

Werren Meadows has long been known to contain considerable amounts of placer
g0ld, - An area was being worked by steam shovel near the mouth of Stratton Creek
at the time of Lindgren's visit in 1897, &?DA little farther downstream, about
opposite McGovern's and Hackney's hydraulic pit, a large area was worked many
years ago by great numbers of Chinese miners. This place is now known as the old
China Cut, For the most part, however, the gravel was too deep and the water
level too high to permit systematic placer mining.,

Idaho Gold Dredging Company, Warren Meadows has been the scene of the prin-
cipal operations in the Warren district of the Idaho Gold Dredging Company (see
fig. 3). In 1931, this company, which is owned by E. T. Fisher, &. F, Baumhoff,
and their associates, dismantled a dredge near Granite, Oregon, transported it by
truck, and set it up in Warren Meadows. The dredge was put in operation in
October, 1931, and has opernted with only minor shut-downs since then.

The dredge has & wooden hull and until early in October, 1936, it was power=-
ed by steams It was equipped with two Lentz boilers, each of which developed
about 90 horsepower and required about 2-1/2 cords of wood & day. In October,
1936, the dredge was electrified and the company now buys power for it from the
Unity Gold Production Company., 1t is reported that the electrification of the
dredge effects a considerable saving in operating cost. The dredge oen handle
about 5,000 cubic yards & day and ordinarily can work summer and winter.

The Idaho Gold Dredging Company also owns the dredge on Steamboat Creek, and
the dredge which operated on Warren Creek above Steamboat Creek. In additien to
the three dredges the company has in the Warren district three caterpillars,
several trucks, a complete machine shop, and other necessary equipment,

MS"W: Waldemar, ops Cite, Pps 2A0-04%+
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From 1631 thowugh 1836 the drodge in Warren Mesadews bas worked sn area of
about oneetidrd sguere mile; From this grousd probebly was recovered between
threewfourthes of & milllon end ofie million dollers worth of gold and silver.

About an egqual ares of elluvium still to be worked remeins at the north end of
Warren Meadows and along Thomes Creek (if that alluvium is rich enough to dredge).
The emount of unworked ground incicates that the dredge will probebly operate for
several more years in the district. If it proves practicable to dredge the bench
west of Warren Meadows, and if the dredge now in Warren Meadows is used there, its
period of productivity will be lengthened greatly. It is understood that the
immediete plan is to first complete the dredging of the old China Cut (area in
Wiarren Meadows indicated on Plate 1 as "Placered by methods other than dredging"}e
It is reported that the dredging of this area was nearly finished in the fall of
1936 Next the dredge is to dig through its tailings to the east edge of the
Meadows and from there dig northward in the narrow strip of alluvium left along
that side to the unworked part of the Meadows, beginning near the mouth of Guard
Creeke :

Dredging conditions in Warren Meadows are similar to those on Steamboat Creek
described on Page 44, The principal differences are (1) .Werren Meadows has a
larger area of deeper gravel, and (2) the Steamboet Croek gravel was probably
somewhat richer.

A deseription of the alluvium of Warren Meadows is given on Pages 16-18,
Werren Creek (Steamboat Creek to Mayflower Creek)e

Warren Creek,from the mouth of Steamboat Creek to about one-fourth mile above
the mouth of Mayflower Creek, has been placered extensivelye Recovery from this
area is reperted to have been large, but, as was the case with other meadow de=-
pesits, difficulty was encountered in attempting to use hand or hydraulic methods
in en area with little grade and a water table néar the surface. Consequently,
much of the alluvium of this part of Warren Creek still contained enough gold to
warrent the construction of a dredge there in 1934,

This small electric dredge has an operating capacity of ebout 2,500 cubic
yards per day and was operated practically continuously from July 15, 1934, to
late in the summer of 1936, when it was moved to the Boise Basin and placed in
operation theres When the Warren distriet was briefly visited in July, 1936, the
dredge was working near the mouth of Slaughter Creek. In the period of its ectiv-
ity in the district of a little more than two years, it possibly produced in the.

. order of magnitude of one=-fourth million dollars worth of gold and silver. Elec-

tric power to operate the dredge was purchased by the Idaho Gold Dredging Company,
the owner, from the Unity Gold Production Company. The renson that the dredge
was not used to rework the alluvium of Warren Creek as far as the end of the
meadow~land about one~fourth mile upstresm from Mayflower Creek is not known.

Near Warren the alluvium was reported to be about 12 feet thick and the bed-
rock was soft and easily scraped cleane A short description of dredge tailings
along Warren Creek a short distance below the mouth of Slaughter Creek is given
on Page 18,

Gulch depositse

Arlise Gulch,

Along Arlise Guleh a narrow strip of alluvium about 750 feet long waé worked
for gold many yeers agoe This area of placered ground is in the NW 1/4 Sec, 15,
T. 22 No, Re 6 Eq, and lies at an altitude of between 6,700 and 6,750 feets No
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records are mow avallable of produstion from Arlise Gulohe: The placersd area
iies ot o pluoe thet ocould b reashed by gold brought down from the western ends
of the Emott and Delewnre veins and from the smnll vein west of Arlise Gulch,
near the SN corner of the MW 1/4 of Sec. 15,

The dewnstream termination of the placered area was apparently caused by the
abrupt increase in the grade of the gulch and the resultent absence of any elluv-
ium for about 1,800 feet below,

Charity Gulch.

Charity Gulch, in the southwestern part of Seec. 13, T, 22 N,, R, 6 E,, has
been placered throughout its entire extent, from its head et an altitude of
about 6,900 feet to its mouth in Warren Creek at an altitude of 6,500 feet., No
recent work has been done in Charity Guleh., The placered area is narrow and in
a few ploces only is wider than 200 feet.

The gulch contains meny large angular oand slightly rounded blocks of quartz
monzonite, as well as Quantities of finer motericl, Near the head of the gulch
the alluvium is estimated as being 95 per cent quertz monzonite and 5 per cent
quartze. The proportion of quartz in the meterial becomes larger farther down-
stream. Fragments of lamprophyre dikes are not uncommon in Charity Gulch., Some
of these no doubt come from the dikes nesr the head of the gulchy

The Charity is the only quartz vein that was recognized in the drainage
basin of the gulch. That others exist is attested by pleces of vein quartz in
the alluvium upstresm from the Charity vein.

Haolls Gulche.

The old placers in Halls Gulch, a tributary of Steamboat Creek, are not ex=
tensive, but are reported to have been productive. The gulch has been worked
continuously, except where the grade was too steep for alluvial material to
collect, from an altitude of about 6,850 feet near the Knott vein to its mouth.
The end of placer operations just upstream from the group of veins that includes
the Deleware, Knott, and others indicates that these veins were largely the source
of the gold,

Hoodoo Creek,

A small emount of placer mining has been done along Hoodoo Creek near its
mouth, about three-fourths of a mile upstream from the mouth, and at few places
in the alluvium between. The work is all old except & small amount, which
appeared to be less than § years old, at the area throe-fourths of a mile above
the mouth of the creeks Most of the alluvium appears to be materisl from ad-
Jecent hillsidess It is made up largely of quartz monzonite fragments less than
2 feet in diometer.s A fow well rounded, yellow, duartz pebbles were seen. These
may have been brought in from areas of older gravel now oompletely removed.

No quartz veins were observed in the druinage basin of Hoodoo Creeke The
source of the gold is not known., Possibly it came from gold deposited in Joints
in the bed~rock by hydrothermzl solutions,

Smith Creek and its tributaries.

Smith Creek and its tributaries, except near their heads, have been placered
along their entire lengths. The main creek, like the tributaries, flows at most
pleces in a steep, narrow canyon, For example, the creek has a fall of 1,100
feet in the two miles from the New Era vein near the SW corner of Sec. 14, T, 22
No, Re 6 E,, to its mouth at Worren,
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The qpount of gold that has come from this oreek is not kmown, but it is
generslly vonsidered as having been an impertant producer. Very little recent
work hms been done on Smith Creek, as there are only small areas of unworked
ground left there, In the summer of 1935, a prospector was working along Smith
Creek near the SW corner of Sec. 11; T. 22, N, R¢ 6 E. He wes hendling largely
old tailings, but was finding a few small areas of virgin ground. He was able
to handle less than 15 cubic yards a day by shoveling into a small sluice. Water
was scarce and he was troubled also by large quantities of monazite during clean-
upse He was finding considerable amolgam and reported that the gulch had been
worked at least twice by white and Chinese miners. The better ground that he was
working ren about $1.00 per cubic yard,

The old tailings piles in the Smith Creek drainage basin indicate that much
of alluvium considted of quaertz monzonite sand. Meny large angular blocks of
quartz monzonite are present also at numerous localitiess At some places there
are small quantities of wellerounded gravel, Partly rounded pieces of vein quartz
are common. An undisturbed section of alluvium at the head of a placer near the
New Era mine is described on Page 18. The drainage busin of Smith Creek contanins
perts of at ldast eight of the recognized veins of the district. These are be-
lieved to have been the source of most of the gold. '

Stratton Creeck.

Downstream from the lower end of the reservoir on Stratton Cregk the creek
has been plecered for about 1,200 feet, This is all old worke It wos a typical
gulch placer and ronges in width from 25 feet to 125 feet. According to reports,
this placer was productive, but not unusually riche Below the plecer the grad-
lent of the stream is grester and there is no alluvium along it except large
Boulders until the stream reaches the wide tlluvial flat near its mouth.

Worren Creek (above Mayflower Creek).

Above the alluvium of the meadow lend, which ends a short distance up Warren
Creek from the mouth of Mayflower Creek, the gulch alluvium of Warren Creek and
its tributeries has been placered extensively. Much of the ground has been work-
ed over several times., These gulches are reported to have been very productive,
At many places, the old placers are less than 100 feet wide. They are several
hundred fecet wide, however, at some places, particularly where ma jor tributeries,
such as Charity Gulch, Webfoot Crdck, and Franklin Gulch, enter the main stream,

In earlier periods of activity most of the virgin ground along these gulches
was washed; consequently, there hes been little recent activity there. The Pearl
placer along Warren Creek hetween Mayflower Creek and Charity Gulch has been &
producer for several years. A little placering wos done also near the mouth of
Frenklin Gulch in 1935 by the Linton Mines Compeny., '

Upper Warren Creek is perhaps characterized by more gravel and less quartsz
monzonite sand than some other gulches of the Warren district. At most places,
the gulch alluvium wos thin, ordinarily less than 12 feet. The alluvium at most
places consisted of poorly sorted quartz monzonite gravel, with occasional
pebbles of gneiss, schist, pegmatite, lamprophyre, and vein quartz., Boulders and
pebbles less than 6 inches in diameter are ordinarily better rounded than larger
boulders and irreguler blocks, At most. places, boulders more than 4 feet in diame
eter are not common,

Pearl placer. The Pearl placer is on Warren Creek, cbout 1-3/4 miles up-

stream from Worrene. The property consists of seven claims in two groups along
Worren Creeks The owners are W. R. McDowell, Richerd Coykendall, and Frank
Gallagher,
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rousd Lo worked by hydraulickisg, wsing a 2-imoh giant which operates
undor o 110ufopt bead an water brought from both Warrem and Mayflower creeks.
These oresks furnish sufficient water except during the dry secson of late summer,
The sluice is 3 feet squere in oross section and consists of twelve boxes, sach
12 foet long, set on o grade of 6 inches to & box. The gold is caught with block
riffless large boulders and rocks are moved with an ovorhcad cable powered with
e 35«horsspowsr donkey engine. Some of the ground now being placered is old teil;
ings and considerablo amalgem is recovereds During Jume and July, 1935, about
2,000 ocubic yards of matericl were wnshed and the cleen-up is reported to have
- yielded B0 ounces of gold.

The 2

The quertz monzonite bed-rock is very irrcgular, It is cut by the joints of
two prominent sets and these joints form natural riffles in which much of the gol
‘is founds According to McDowell, some of the gold is found several feet above
the bed-rock,

j=r3

Webfoot Creeke

Webfoot Creek hos been placered near its mouth in Warren Creek and from an
altitude of 7,100 feet upstream into the lower end of Keystone Meadows. A trib-
utory from the south, which enters Webfoot Creek at an altitude of about 7,150,
has also been worked extensively,

About 1,000 feet upstream from the mouth of the creek a little work wes be-
ing done in 1935 on a cleim of the Linton Mines Company. The placer ground is
about 50 feet wide. An cbundance of subangular quartz monzonite boulders up to
4 feet in diometer there lie in a matrix of gravel and browm, clayey dirt.

The tailings of the placers along Webfoot Creek above on altitude of 7,100
feet contrast strikingly with those farther downstreams The composition of this
higher material is largecly quartz and feldsper pebbles, with & considerable pro-
portion of quartz monzonite sands The pebbles ore in general not well rounded.

Lodes

Named veins
Arlise vein.

The vein believed to be the Arlise vein is on the northeast slde of Arlise
Guleh, about ;/2 mile upstream from its mouth, This vein has been kmown for many
yearse It is reported to have been worked by S. Ae Villey up to about 1905, The
orec was milled at the Little Giant mill. The production from the Arlise is not
knovm, but it is said to have produced some very rich picked ores The two tunnels
seen, one necr the level of the creek and the other about 75 feet higher, were
both inaccessible.

The vein is reported to be thin and where seen it was only about 1 inch
thickes Its trend where read is N, 84° Vi, and it dips south at 839, The vein
fills one of the prominent joints in the quartz monzonite country rock, Both
walls ore altered and stained with hydrous oxides of iron. Lindgren saw zinc
blende and arsenopyrite in quaertz in o specimen from the Arlise vein. _?

Charity vein.

The Charity vein, which was developed by the Churity mine , is in the easte-
ern part of Sec. 14, Ts 22 No, Re 6 E, It crosses the Teilholt trail and can be
reached by automobile from Werren over o fair road that leads up Charity Gulch.

Z?Ednﬁgren; Vicldemnr, ops 61te, pe 240,




m‘wmtummwm‘mwuw is now omed by the Unity
Gold froduction Company. The old Charity workings are now inmccessible. 01d
stopes on the vein reseh the surfance on'i?e slope townrd Charity Gulch below the
Tailholt treil, According to Lindgren, X 3,000 tons of ore that averaged $15.00
are said to have oome from the Charity,

» Lindgren notes also thet the vein is traceable for 1,500 feet and dips 800
S. He reports the thickness of the vein to be 2 feet, with a pay streak 6 to 18
‘inches thickes In 1935, it was possible to trace the vein, mostly by old caved
stopes and float for about 1,000 feet.

Specimens of the vein collected from the dumps show banded quartz, with
sparse sulphides, that adheres tightly to the:pertly altered quartz monzonite
wallerocks One small piece of ore contains coarse free gold visible to thé_yn-
elded eye. Lindgren and Bell both report scheclite from the Charity veine.

Delaware vein.

The Delaware vein lies in the central pert of Sec, 15, T, 22 N., R. 6 E,
Most of the known part of the vein is in the drainage basin of Hall's Gulch, but
small parts of it are in the basins of Arlise Gulch and Smith Creek, The Del-
aware vein runs through claims now owned by Theo. Mauersberger of Warren.

Considerable development work wns done on the Delaware vein many years ago
and some production is reported from it. The old workings, however, are now ine
accessible, More recent work consists of two smoll tunnels. There is a small
mill on the east side of Hall's Gulch just north of the Delawnre vein and & ocabin
on the west side of the gulch, The Deloware vein is most ensily reached by the
trail from Steamboat Creek at the mouth of Arlise Gulch, This was formerly o
wagon road and o small amount of ropair work with some relocation in the steeper
places would make Hall's Gulch accessible by automobile over this trail.

The vein was traced by old caved stopes and by float for a total distance
of about 2,80@ feet. The enst end of the Delawore vein was opened by the Hic
Jacet mine, Caved stopes testify to the former presence of ore there. On the
ridge top between Hall's Gulch and Smith Creek the vein eppears to be offset
about 30 feet by a northward-trending fault,

Coved stopes extend o large part of the distonce from the old shaft on the
divide westward to the old shaft ond winze near Holl's Gulche From o point near
the creek below the mill, & new orosscut has been driven which intersects the
vein west of the old winze. Where cut, the vein contained no ore, but o short
drift has been driven eastward and some ore show s in the breasts The owner
plans to drive on eastward to a point ebout 30 feet under the old winze, re-
timber the old winze and shaft, and work out ore through them to the mill,

The vein is exposed in ahother new drift a short distance north of the oabin,
There it is thin and trends N. 84° E, The dip is steep and townrd the south,

Dewez veine

The Dewey vein is opened by the Dewey prospect on the west side of the west
branch of Arlise Gulchy in the SE 1/4 of Sec. 16, T. 22 Ne, Re 6 E. It is not
kmown whether the tunnel on the east side of the creek is part of the Dewey

%/Lindgren,”ﬁhldemar, ope cite, ps 245,
_/Bell, Rs Ne, Idaho raore metals; Mining end Contracting Review, vol. 37, no. 47,
PPe © and 6, Nov, 26, 19359 ’
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workings or not. Both tunnels are inaccessible, No production is recorded from
the Dewsy. The direstion of the tumnel on the west side of the creek indicates
that the vein tremds N, 86° E. Welledeveloped cross joints in the vicinity trend
in about that direction and dip about 70° to the south, '

Study of specimens of quartz from the dump of the Dewey revenled the presence
of pyrite, stibnite, and galena. Mottramite is an alteration product. A little
late quartz and the sulphides are associated in crushed zones in earlier vein
quartz,

Gaxetx vein.

The Geyety vein is near the center of Sec. 24, T, 22 Ne, Re 6 E,. Two tunnels
along the treil from Warren Creek at an altitude of about 7,150 feet do not show
on Plate 1, The Gayety group of olaims (formerly the Getty er Troll group l/)
is now reported to be owned by Mr, Flynn and pertner. In 1922, when the Gayety
claims were the property of the Gayety Mountain Gold Mines Compeny, deve lopment
consisted of about 1,100 feet of underground work, principally tunnels. A small
mill was installed at the property that year, 2 No record is available of any
run of the mill and it is now out of repair,

Practically all of the Geyety workings are now inaccessible. One tunnel was
entered for about 50 fect, where a 4-inch quertz vein strikes east and dips 75° S,
Most of the sulphides in the quartz on the dumps have been oxidizeds The vein
quaertz is banded, the banding being caused principally by alternations betwsen
massive, white quartz and comb quartz, with numerous vugs, the crystals of which
arc oriented at right engles to the bands., Pieces of lamprophyre dikes are
comnon on the dumps,

>Goodenpugh veine

The Goodenough vein has long been known in the Werren district, but the
Goodenough mine, which is on the east branch of Smith Creek near the southern
line of Secs 11, T, 22 N,, R. 6 E., has not been werked for many yearse The trend
of the Rescue vein from Trahl Gulch westward through the part of the vein opened
by the Unity mine is directly toward the Goodenough mine, which is believed,
therefore, to be on the Rescue vein, The Goodenough mine is now inaccessible.
It is reported to have produced ebout $10,000 worth of metal, Lindgren & in de-
soribing the Goodenough vein, says - "The vein, consisting of solid querts, is
from 2 to 8 inches wide, with well=defined walls, #kk*sxx At one place a fault
throws the vein, going east, 8 feot to the left", ‘

Hornet vein,

The Hornet vein is on the west side of Hnll's Guleh, in the northern part
of Seces 15, T. 22 N., R. 6 E., directly east of the Mineral Monument shown on
Plate 1. The Hornet claim is patented and,cccording to a plat nailed on a tree
on the preperty, the owner is J.A. Czizek. There is no record of any production
from the Hornet vein.

The vein is developed by several tumnels, all of which were caved in 1936+
As traced by old caved workings and by float, the vein runs about N, 80® W, The
dip wes not determined., The vein trends toward the Arlise vein. They may be
the same vein, but about 1/2 mile separates their neurest known points, and such
interpolation is not safe.

1/Pointon, B. 5, Warren mining district: Northwost Mining Truth, vol. 6, mno, 13,
o4, Aug. 19, 1921,
2/Compbell, Stewart, Mining Industry ef Idaho fer the year 1922: Report of the
State Inspector of Mines, p. 93, 923, X
3/ Lindgren, Waldemar, ep. cit.; PPe 247-248,
‘ . 50,

.




¥ 1§Ilﬁl§!lﬁi!HIuhiiiﬂuikﬂ#"iIt«ﬂ!!ﬂlﬂ!&%ﬁ#’ﬂhﬁnnﬁfﬂﬁninm Wt the guarte
'.[47‘, F Ahe albered igpe. £ dew pi it diemetor
S,

The map of the Warren district was not extended far enough to the south and
east, besause of the limited time available for the work, to include the lola
vein, which is not far distant, , The Iola group of claims is reported to be owned
by Sigo Myers of Atlanta, Ga. y ’

The Isle vein is one of the ecrly productive veins of the campe Some es-
timotes place its production at about $100,000 worth of gold and silver, It has
probably not produced since about 1898,

Lindgren E/ describes the Iole vein as follows: "The Iola, on which an
arragtre was working in 1897, is situcted 2 miles above Warren. A 10-stamp mill
was erscted in 1898, It is a wide vein, showing a clean quartz with some copper
stein. The developments consist of 2 tunnels - the lower 470 feet, the upper 250
feet long. A considerable amount has been stoped”.

Km’c‘b veine

The Knott vein cuts the western slope of Hall's Gulch west of the central
part of Sec, 15, T, 22 N,, R, 6 E, The vein lies o few hundred feet south of the
Delownre veins, The outerop is now covered by claims of Theo Mauersberger.

This vein wns discovered early in the history of the distriot, but the Knott
mine has not been active for many years. It is reported to have been operated
at ome time by S, A, Willey and to have produced in aggregate about $23,000
worth of metals, None of the workings is new nccossit®e, and the old mill on
Hall's Gulch is in ruins. Lindgren says js - "The ore contains from $16 to $40
in gold, The walue of the bullion is only $12 to $13 per ounce. Work has been
- started at intervals for = long times The pay shoot is said to be 200 feet long;
it dlps eastward, The mine is opened by means of three tumnels. The lowest is
650 feet long, epening the vein 190 feet below the discovery shaft, while the two
" upper tunnels, respectively 60 and 90 feet below the discovery, are 300 end 470
feet longs In 1897, work was progressing on the middle levell,

The vein was traced by old caved stopes and float for about 1,000 feet hor-
izontally and about 200 feet vertically., Good looking float is present west of
the westernmost Knott workings for o few hundred feet down the slope toward _
Arlise Gulch, According to Mauersberger, the vein was never found in place there,
An offset of about 100 feet in the floot strenk just west of the Hall's Gulch-
.Arlise Gulch divide may indicate a fault that displaces the vein to the left,.

The Knott vein has never been recognized east of Hall's Guleh,"

Little Giant and other veins. .

The Little Giant has been one of the most productive veins of the Warren
districts, The vein lies about one-half mile south of Wiorren,  All the known ex-
tent of the vein is now covered by claims of the Unity Gold Production Company,
The more recent work of this company has been done on the Rescue vein and the
company will be discussed under that heading.

yée.mpball, Arthur, 37th Ann. Rept., of the Mining fndue’cry of Ideho, p. 202,1986s
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Prantionlly sll the work on the little Giant vein has been dome in two mines,
the older work in the little Gimut and the mewsr in the Unity, These two sets of
workings are now connected by the Czizek connection (fig. 13).

The following extract about the Little Giant mine is from Lindgranga/

"This mine has been worked continuously for the last 14 years, 1883-
1897, and paid a dividend above the running expenses each year.

- During these 14 years, 1,665 tons of ore heve been milled, averaging
$117 per ton. Some lots of 50 tons contained $250 per ton, and other
small lots as much as $2,000 per ton. The yearly production has
renged from 16 to 400 tons. The total production is $178,000 in gold
and $16,000 in silver, giving an average of $107 in gold and $9.85 in
silver per ton. The relative proportion of gold and silver is some-
what variable, however, some lots of ore containing, for instance,
$60 gold and ¥8 silver per ton, others $90 gold and $25 silver. The
surface ore contained relatively more silver than that mined at
present",

A more recent estimate of production from the Little Giant vein, an estimete
which includes the production from the Unity mine on the Little Giant vein, is
$500,000 worth of metals, This figure is perhaps high, but is probably of the
right order of magnttude.

Apparently little or no work was done in the Little Giant e after 1898,
The Little Giant vein was struck by the Unity crosscut in 1919 , and from then

on intermittently yielded a considerable production. No work has been done on
the Little Giant vein for several years.

Development on and near the Little Giant vein includes about 4,000 feet of
drifts, oroasscuts, raises, shafts, and stopes (see fig. 13). This figure does not
include the part of the main Unity crosscut between the portal and the Little
Gient vein, which is about 2,500 feet long. Most of the workings on the Little
Gient vein are now inaccessible. The inaccessible parts include all of the old
Little Giant mine. When surveyed in 1935, the Little Giant vein could be followed
westward from the Unity orosscut toward the old workings about 200 feet only,

Geology.

The country rock in the vicinity of the Little Giant vein is the typical
quartz monzonite of the district. The wall rock of the vein, where seen, is alter-
ed,with different degrees of intensity at different places, in the manner describ-
ed on Pages 7«8,

Surface exposures in the area near the Little Gient vein are so soft and
crumbly that no observations of strike and dip of the foliation of the quartz mon-
zonite were made. In the Unity crosscut the rock is seen to be foliated, but so
slightly that reliable readings of its attitude are taken with difficulty. The
best observation made was about 200 feet in from the portal of the crosscut, where
the foliation of the quartz monzonite strikes N. 35° W, and dips 55° NE, This
attitude is consistent with the regional attitude of the foliation,

The country rock throughout the Unity mine, as wlsewhere in the district, is
cut by numerous joints., Many of the joints may be grouped into two definite
joint-sets (see pps 19 and 20), The joints of the more conspicuous set in the

2/Lindgren,:Wh1demar, Ope cite, pe 248 -
2/Bell, Re N4, Twenty-first Ann, Repte of the Mining Industry of Idaho for the
year 1919, p, 117, 1920,
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vielnity of the Mittlie Giant vein Mewve an sverage treud of sbowt ¥. 809 ¥, and
on sUerRge dip of about 60° §. Bose individual joinks thet sppear to belong
to this set differ in attituds considerably frem the average, in strike from
sbout ¥. 645 E. to §. 65° E,, and in &ip from about 4560 S. to 800 S, Commonly
the jaints of this set carry a 1little gouge end show other evidences of move-
mert between the two walls such es striations and local brecciation, At sev-
eral places the striations were observed to pitch about 70° E, in the plane of
the joint.

The joints ef the less conspicuous set have an average strike of about N,
10° We and an average dip of about 53° E, The range is from about N, 10° E,
to No 3#® W. in strike and frem 370 E. to 700 E. in dip. Many of the joints of
this set have displaced joints of the more conspiduous set, The displacements
obgserved renged frem 2 inches to 4 feet as measured horizontally and in nearly
every instance the displacement is to the left. One joint of the less cone
spicuous set ‘that offsets a joint of the more conspieuous set, about 950 feet
in from the portal ef the Unity crosscut, is striated down the dip of the joint,

The observed part of the Little Giant vein trends about S, 79° E, Figure
13 shows that the vein in the inaccessible part of the workings trends about
easts The dip, so far as known, ranges between 470 S, and 68° S,

Aocording to Lindgren l/, the vein can be traced on the surface for 2,000
feet., It has been followed by mining for abaut 1,300 feet, Its proven verti-
cal extent is about 300 feet., Whsre observed, the maximum thickness of the
vein is 8 inches and the minimum 6 inches. Lindgren 2 glves 8 inches as the

average thickness in the old Little Giant mine. The vein matter breaks easily
from the walls, but enly locally dees gouge separate the two. The maximum ob-
served thickness of gouge was one=-fourth inch,

The vein material was apparently introduced into & well developed jeint of
the more conspicuous set before the offsetting of the joints of that set by the
Joints of the less conspicuous set, Figure 13 shows that the vein is displaced
horizontally in the Little Giant mine by three such faults, respectfwdly about
50 feet, about 20 feet, and about 90 feet. On the crosscut level similar but
smeller displacements offset the vein respectively about 15 feet in the in-
accessible part of the mine and about 2 feet and 8 feet near the east end of
the drift driven eastward frem the crosscuts All the known displacements of
the vein are te the left. ‘ :

As stated on Page 20, the minor Joints were favored channels of ingress
for the lamprophyre dikes.

Two lamprophyre dikes ere known to cut the Little Giant vein on the cross-
cut level. One of these is near the east end of the drift driven eastward
from the crosscut and fills the Joint along which the vein is displaced from one
side of the drift to the other. The other dike cuts the vein in the inaccess-
ible part of the mine, but was observed where intersected by the main crosscut
and in the Messing crosscut,

The first-mentioned dike is 18 inches thicks The dike itself is faulted
about 2 feet along a nearly horizontel plane. The other dike is 2 feet thick
in the mein crosscut and 1 foot in the Messing c¢rosscut.

Practically no stoping has been done on the Little Giant vein in the part
of the workings now accessible. The caveé ground near the winze along the
drift westward frem the main crosscut beyond the end of the Messing crosscut

ndgren, Waldemar, op. olt, . DG,
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that | s progress farther west appears to be at the east end of an old stope
Lindgren & states that the entirs vein in the old Little Giant mine appears to
constitute one ore shoot. He further states as follows: "The ore contains
native gold, eften visible and somewhet pale in color. The bullion is from 580
to 641 fine. The quartz further contains e small amount of tetrahedrite, galens,
brown zinc blende, and arsenopyrite, as well as a few grains of pyrite. As shown
by thin sections, it is normal vein quartz with well-developed individual orystals,
It is shattered and re-cemented by secondary quertz containing green spots of
copper carbonates. Tellurides, argentite, bromide eof silver, and native silver,
are also said to have been feund", :

The quartz in the accessible part of the mine is said to be low-grade and
hence was not stoped. Near the winze at the western limit of the accessible
workings some crushed quartz containing a little sulphide and stained with eopper
compounds is reported to be goed ore. The microscope shows the sulphides and a
little later quartz to have been introduced in crushed zones in earlier, coarse-
grained quartz,

40ther:véins.

Other veins have been intersected by the main Unity crosscut between the
portal and the Rescue, or No. 6, vein. These are shown on Figure 13, end are
mentioned here only briefly as not enough work hes been done on any of them,
except vein 2, to warrant much comment. Still other veins farther in the mine
on which little exploration has yet been accomplished are discussed underbhe
heading "Rescue and other veins".,

Vein 1, about 370 feet from the portal, has not been developed, although
where exposed it is 14 inches thick. It is reported to be of low=grade.

Vein 2 is cut by the crosscut at about 1,440 feet from the portsl. Consider
able work has been dene on it since the mine was surveyed in 1935, The following
informetion, including the sketch (fig. 12), is from Eyman: %

"This vein (vein 2) is quite characteristic of the others previously de-
veloped, yet shows sever:l points of additional interest, ##x, The
west fault, aside from its 12-inch off-set of the vein, is not so pro=-
nounced as the others, but so far the exposure on same would indieate
e vertieal dip and striking in the direction as shown. There is no
evidence of its passing into the footwall side. The middle fault is
more in evidence and has been traoced as shown in practically a true
plane surface and faults both vein and dike. The east fault is the
most marked of all and carries considerable evidence of telec and
alteration on both sides of the slip proper, with the latter surface
showing slickensides, the striations of which dip to the northeast.

The dike rock is characteristic of the several other exposures ef this
formation as found elsewhere in the mine, with the exception that the
general dip is steeper, which point, however, mey be a local variation
due to its clese proximity to vein and fault,

The vein segments between the faults are very erratic in size and with
many veriotions in strike and dip, and with a vein-filling ef & fine-
greined nermzl quartz with very little fracturing and alteration in
evidence. The vein walls are well defined and usually are separated

1/ Bymen, T., Letter to author dated Dec. 8, 1936,
g/ Lindgren, Waldemar, op. eit, ps246, - :
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from the seinfilling by » wery thin cesting of tala. Abwe the dike inter-
* mmmmmammgmw*ﬁwmm
granite with otonsionsl stringers and lenses of quartz, as
shosm by the mottled areas in sections at b and at ¢ (fig, 12),

The work to date would indicate that the distribution of ore values is
contained in the section of the vein lying above the dike and within

the confines of the fault planes as shown; however, the bulk of the

ores to date has come from the west end of the stope and with only a

small scattering of values in the vicinity of the gpedsent section at

¢s Also, the ore values are confined to lenses and small veinlets
following planes of fracturing in the vicinity of the footwall side of the
vein,

The ore consists entirely of quartz centaining oxidized vugs and streaks
of limonite and frequent bunches of galena, both of which carry the bulk
of the gold and silver values #&#*kx", .

Eyman's careful and detailed observations constitute a convineing picture
of an example of the relation between vé$ns and dikes in the Warren district.

Vein 3 is about 1,800 feet in from the portal of the crosscutes About 200
feet of work has been done on and near it, Evidence of movement is apparent on
some thin quartz veins occupying joints that strike and dip in different direct-
ions. The relations there are not clear,

In the vicinity of vein 5, about 400 feet farther in the Unity crosscut than
the Little Giant vein, are several thin quartz veins. Vein 5 itself is a strong
fissure carrying fault gouge up to 12 inches thick, but no quartz. The country
rock is intensely altered in the neighborhood of vein 5.

Lucky Ben vein.

The Lucky Ben vein runs nearly parallel to and just south of the north lines
of Sec. 16 (unsurveyed) and Sec. 15, T, 22 N,, R,6 E, The claims covering the
mown extent of the vein are reported to be owned by J. A. Czizek of Boise.

The Lucky Ben vein was discovered in the early days and was developed by the
Lucky Ben mine, now long abandoned end totally inaccessible. It is reported to
have produced absut $12,000 worth of metals,

The foliation of the quartz monzonite in the vicinity trends about N, 220 W,
end dips about 55° NE. The vein strikes nearly east and dips 75° S, It was
traced by old caved stopes, mine dumps, prospect pits, and float, for about 900
feet horizontally, and over & vertical range of a little more than 200 feet,

Small bunches of very rich ore are reported to have come from this vein,

Minnehahe vein,

The Minnehahe vein is in Sec, 22 T. 22 N., R. 6 Es, near the dd4vide between
the heads of Webfoot Creek and Hall's Gulch. The veih is accessible in the summer
by a fair mountain road from Warren and by a little more than one-half mile of
trail.

The only development work on the vein is on the Minnehaha claim of Clarence
Pickell and Mrs., G. M. Wiaterhouse. The vein has not produced ore. The principal
development is e shaft, 70 feet deep, & short distance north of the center of the
section at the end of the trajl. Other openings include trenches and prospect
pits end a shaft 40 feot deecp, :
66,




The wein was Tollowed,with some imterpoletions,by float exid prospect openings
for abovt 2,400 Teet. Mrs Plokell 1s sald to have traced it about 3f4 of & mile
each way from the shaft, The vein strikes a few degrees north of west at the
shaft and dips steeply south at 689,

At the shaft, where the vein is best expesed, it ranges from about 2 feet. to
about 4 feet thick. - It is separated from the walls by very thin gouges The vein
is typically banded and the bands are conspicuous because of the staining along
them by hydrated oxides of iron. The interior part of the vein is white, but
layers several inches thick along each wall are very derk quartz. According to
Mr, Pickell, the white interior quartz is nearly barren, but the dark quartz
carries about 20 ounces in silver and one-half ounce in gold to the ton, The dark
color of the quartz along the walls of the vein is probeably due to finely dissem-
inated sulphides since smell specks ef some sulphide were seen with a hand lens.
locally, staining by copper compeunds is censpicuous.

Mohawk vein.

The Mohewk vein is covered by the Mohawk eldim of Clarence Pickell and Mrs,
G. M, Woterhouse, The vein lies between the Monitor and Summit veins, in the
northern part of Sec. 22, T. 22 No, Re 6 Eo The small workings on the Mehbwk
claim were not visited. According to Mr, Pickell, the vein is thin and ocan not
be traced very far en the surface.

Monitor vein.

The Moniter vein is the northermmost of the four veins that are covered by
claims of the same nemes (Minneheha, Summit, Mvhewk, and Monitor) of Clarence
Pickell and Mrs, G. M. Waterhouse. The Monitor vein and claim are near the head
of Hall's Guleh,

A tunnel was started near the eostern headward tributery of Hall's Gulch
with the idea of striking the Mohawk, Summit, and Minnehaha veins, -The altitude
of the tunnel portal is about 7,300 feet and that of the divide near which the
other veins crop eut a little more than 7;600 feet. When the tunnel had been
driven about 300 feet, it intersected & vein now called the Monitor. This is
probobly the same yein on which a little prespecting was done years ago along
the western heedword tributary of Hall's Gulch about 600 feet farther west.

VWhere intersocted by the tumnel, which has not been driven farther, the
Monitor vein trends east and is about 6 inches thick: Several splits from it,
each from one inch to 2 inches thick, extend into the north or feotwall,.

New Era (Tramp) vein.

The New Era vein, formerly the Tramp, is developed by the old Tramp mine and
by some more recent work. Claims covering the vein are now held by Thad Adams,
The New Ern vein crosses the head of Smith Creek in the SW 1/4 of Sec. 14, T. 22
N., Re 6 E.

. 1l

According to Lindgren -/, the ore from the New Era vein is similer to thet
from the Knott. He notes olso thidt 100 tons of are from the New Era vein were
treated in an arroastre in 1881,

The main tunnel of the Tromp mine is on the west side of Smith Creek and
only sbout 15 feet dbove the creeke. It is abeut 440 feet long and is a drift
along the veine In addition to the main tunnel there are numerous prospect epen-
ings in the vieinity. Seme old stopes abeve the tunnel have caved to the surface

'”Lgnw Woldemer, 0P0r°%tcn’?* 249,
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Ihe vein wes not traced definitely exeept as exposed in the main tummel, The
interpolated extent es shown on Plate 1, particulerly that part enst of Smith
Creek, 1s bosed on o few prospect openings and may be incorrect. The fact that
- the vein strikes nbout N, 80° W, and dips 60° S, in the main tunnel throws same
doubt on the vein's projection east of Smith Creek as shown because the project-
ion of the vein as plotted by using its dip and strike would appear farther north
on the hillside east of the creek.

At some places in the tunnel the vein is represented by a thin gouge seam
only. At other places, it is made up of 1-%/2 feét of quartz.

Rainlier veine.

The Reinier vein crosses the Tailholt trail near the divide between Webfsot
end Smith creeks in the western part of Sec. 23, T, 22 N¢ R, 6 E, Part of the
vein is covered by the Missouri claim of Clarence Pickell, which was staked in
1923, '

Newer development work includes & crosscut about 300 feet long from a point
near the head of Smith Creek to the vein., An old short crosscut about 400 feet
farther east on the Webfoot side of the divide geve entrance to a small stope that
was drawn to the surface from a depth ef about 30 feet. No production record is
available for this o0ld work. A shaft about 90 feet deep o short distance east
of the stope is partly filled with water. The workings mentioned and other pros=-
pect openings form the basis for tracing the vein about 1,700 feet, partly west
of Smith Creek.

The 300-foot crosscut near the head of Smith Creek was not studied. Mr,
Pickell reports that where the vein was found it consisted of & gougy fissure
only, with no ores In the shaft east of the old stope the vein is vertical.
There the vein consists of about 1-%/2 feet of white quartz, which is distinctly
banded. The banding is accentuated by staining with hydrated oxides of iron.
According to Mr, Pickell, the Rainier vein, like the Minnehaha, has richer ere
along both walls and leaner ore in the central part,

Where seen, the quartz is separated by very thin gouge from the walls and
the quartz against the gouge is deeply striated.

Rescue and other veins,

. The Rescue vein lies about 5/8 of a mile south of Warren and extends between
Trahl Gulch and the main eastern tributary of Smith Creeke The principal mines
that have been developed entirely or in part on the Rescue vein are the Unity,
Goodenough, and Rescues.

All of the property covering the known extent of the Rescue vein, with the
exception of that of the Rescue mine, is now owned by the Unity Gold Production
Companye. This company is one of the claimants of the Rescue mine, the ownership
of which is reported to be in dispute.

Unity Gold Production Compeany.

The Unity Gold Production Company is, and has been for o number of years, -the
largest ond most active lode mining enterprise in the Warren district. Alexander
Potter and Loren M. Hart, both ef New York City, are president and secretary,
respectively, of this company. The company controls, in addition to the Unity
mine, the older Little Giant (see pp. 52-55), Goodenough, and Charity mines,
1t alse is enc claimant of the Rescus mine (see above), According to Campbell Y

17/ Tawpbell, Arthur, ThIrty-sovorth Anm, Rept, of The Mining Industry of Idaho for
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the company owns 8 patentsd and 14 uppatented claims, Compeny holdings include
an elsotric pewsr plant on the South Fork of the Salmon, sbout 8 miles south of
!hrria¢ complete mine and surfece maehinety end buildings, and a mill located at
Warren at the portal of the mein tumnel of the Unity mine, with an operating
capaeity of 26 tons per dey. Elestric power is used in the mine and on the sur-
face; and surplus power is sold for town use and to the Ideho Gold Dredging
Company.

The mill consists of & primary crusher (jaw breaker), e Marcy ball mill in
closed circuit with a Dorr clossifier and with an amalgamator between the ball
mill end the classifier, o flotation unit, rougher, and oleaner.. According to
Eymon iy , the mine superintendent, the caprcity of the mill would be considerably
increased by the addition of a larger primary crusher,.

Unity mines The pertal of the main tunnel of the Unity mine is at Warren at
an alfI%uge of 6,000 feet (fige 13)e The part of the mine between the portal and
vein 5 has already been discussed, The main tunnel, the Unity crosscut, is about
6,250 feet long. This carries it about 1,300 feet beyond the Rescue vein.

Accessible workings on the Rescue vein, mostly drifts, raises, and a winze,
end mostly on six levels, aggregate about 4,200 feet, The air and power raise on
the Rescue vein goes through to the surface from the crosscut level, - Several ‘
hundred feet of workings are noW inaccessible. Develepment on eother veins, ex-
cept the Little Giant, is insignificant,

Rescue mine,

A large part of the workings in the Rescue mine are now inaccessible. When
visited in 1935, it was possible to follow & crosscut from the surface about 700
feet to the vein. The drift along the vein was open 80 feet emastward to the
breast and 340 feet westward to where it was caved. The crosscut entered was
apparently éﬂ?ven since Lindgren visited the district, for he describes the mine
es follows: "The vein is opened near the creek by & orosscut 475 feet long.
Drifts extend 300 feet east and 600 fcet west on the vein., East ef-the crosscut
the vein has been stoped to surface, and also for 50 feet below the drift, while
on the west side but little stoping has been done". This mine is probably the
one shown on Plate 1 about 100 feet higher on the hill above the Rescue tunnel et
the end of the road that branches southward from the road elong the northeast
side of Warren Creek near the mouth of Slaughter Creek.

History and productien.

Two of the mines opened on the Rescue vein, the Rescue and the Goodenough, go
back to the early deys of lode mining in the district, Of these two, the Rescue ,
appears to be the older, as Lindgren mentions that it yielded $13,000 in 1869, é/
The earliest mention of the Goedenough that could be found was 1897 when the mine
wes being operated by the Idahe Consolidated Gald Mining Compeny.

Between 1898 and 1916 these mines were eoperated intermittently, but apparent
ly did not produce very much, In 1915, important ore shoots are said to have been
discovered in the Rescue,

In 1916, the Unity Gold Mines Company wes formed. The property af this
company included the eld Little Giant and Charity mines, This company was one of
the prominent developments in the stete between 1916 and 1933, During that time,

Eyman, G. T., personal communicatien.
%/ Lindgren, Waldemar, ops cits, ps 247,
Lindgren, Waldemar, op, cit,, pe 239,
E; Bell, R. N,, Seventeenth Amn, Rept. ¢f the Mining Industry sf Idaho fer the
year 1918, pps 106 end 103,
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Fig. 14. Rescue vein on 100-foot level 60 feet east of winze, Unity mine. (Photograph by G. T. Eyman.)




the mine was shut down occasionally for short periodss It is mentioned in nearly
all of the mine inspector's reports covering that interval.

In 1917, the Rescue mine was known as the Standard mine _/ and the property
is said to have included also the Goodenough: mine.

Just when the Unity Gold Mines Compeny acquired the Rescue and Goodenough
mines is not entirely cleer. According to some reports, it was in 1916 when the
compeny was formed. This does not appear to agree with the State Mine Inspector's
report for 1917, just cited. One report states that the Rescue mine was active
from 1913 to 1918 as the Idaho Standard Mines Compeny, :

From 1922 to 1933, the mine inspector in his annual reperts lists the Rescue
group as belonging to the Unity Gold Mines Compeny.,

In 1933, the Unity Gold Mines Company was re-organized to the Unity Gold
Production Compony, the present operator.

The production from the Rescue vein is difficult to estimate, principally be-
cause the considerable production of the Unity mine came partly from the Little
Giant end partly from the Rescue vein.

Lindgren -/gives the total production from the Rescue as betwesen $100,000
and $150,000 up to 1899, The Goodenough is said to have produced $10,000, A
more recent estimate gives the totel from the Rescue mine as $200,000,

Geology.

The geolegy in the vicinity of the Rgscue vein is similar to that near the
little Giant vein (see ppe 53 and 54).

Unity ming. The Rescue vein trends in general in the Unity mine between N,
70° E; ond N, 80° E, Its dip averages about 65 degrees to the south and is fair-
ly uniform. Dips between 49° S, and 70° S, are not uncommon. The vein has been
opened in this mine for about 900 feet horizontally (the aggregate distance that
the Rescue vein was traced frem the west end o the Unity workings eastward to
Trahl Gulch is about 3,600 feet) and for more than 700 feet vertically.

In the Unity mine the Rescue vein differs considerably at different places,
both in thickness and in charaeter, Typical ore, such as accounted for most of
the production from this part of the Unity mine, was probably not seen in any
ebundance in the survey leading to this report because most of it hes been stoped
out and even the stopes from which the ore has been removed are for the most part
inaccessible.

In the part of the mine east of the crosscut and on and above that level the
vein in many places is represented by a strong feult with little quartz. The
feult zone is commonly ebout 2 feet thick and consists prineipally of crushed
quartz monzonite mixed with gouge and a little crushed quartze. kLecally,thin
quartz veinlets lie in this crushed material and in a few places such veinlets
are frozen to either hanging eér footwall. 4t some places in the part of the mine
mentioned the vein is thinner and carries a lorger proportion of quartz. At one
blace on the crosscut level it consists of 6 inches of quartz with no gouge.

1/ Bell, R. N., Nineteenth Amnn. Rept. ef the Mining Industry of 1deho for theo
year 1917, P 93,
2/ Lindgren, Weldemsr, ops cite p, 246,
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On the +200=-foot level west of the crosscut, the vein is represented by a
crushed zone and is similar to the 2-foot crushed zone described above. On the
erosscut and +100-foot levels, however, the vein is thinner but carries more
quartz. At one place it consists ef 3 inches of banded quartz and 2 inches of
gouge. At another it is made up of 5 inches of banded quartz frozen to the foot-
well and separated from the hanging wall by 2 inches of gouge.

Parts af the vein exposed in the two levels below the crosscut level are
probably more typical of that which furnished the earlier production from this
mine than any other seens Most of this -work on the lower levels has been done
since the mine wes surveyed in 1935, Eyman l/, in describing the vein on the 100~
foot level (below the crosscut level), says that,from a point 41 feet east of the
winze to a point 91 feet east of it, it averaged 24 inches in width (fig. 14).
Nearer the winze the vein was about 12 inches thick.

In the accessible part of the Unity mine, on the Rescue vein, the vein does
not appear to be as much disturbed by later movements along the northwestward-
trending joints as is the Little Giant vein,

There is & zone passing northwestward through the intersection of the Unity
crosscut and the Rescue vein that appears to have been especially susceptible to
caving end has blocked further entrance westward into old workings on the +100,
+200, +400, +450, and +500-foot levels, Kastward progross on the part of the
+200~-foot level accessible by the raise west of the erosscut is blocked elso by the
same caved zone. This zone is lagged tight on the crosscut level and, hence,
could not be observed there. .It was best seen on the +200-foot level & short dis-
tance east of the top of the raise west of the crosscut. The visible purt is
brecciated quartz monzonite, with numerous shears and considerable gouge.

The caved zone mey be along a fault, and the movement on the fault may have
breccisted the rock. and rendered it susceptible to caving.,  If this is correct,
either the movement was not very grest or else it was largely parallel to the velin,
because there is no greut offsetting of the vein across the caved zone. A smll
displacement of the vein to the left is noticeable on the crosscut level and on
the +200-foot level.

According to Eyman, this sume crushed zone was encountered on the 100-foot
level about 90 feet east of the winze. This place had not been opened at the time
- of the survey in 1935,

A small feult, which may be related te the crushed zene just described, wes
encountered at a depth of 34 feet in the winze belew the crosscut level end on the
100-foot level, 41 feet ecst of the winze. The vein on the 100-foot level is off=-
set obout 1 foot to the right, according to Eymen. The vein is thicker east of
this smell fault, as stated above.

About 350 feet west of the crosscut on thet level a foult cuts off the vein.
The vein shows dreg clong the foult toward the left, which indicates that the
frulted segment lies that way. Further prospecting westwerd appears to have been
along a strong crushed zone, which is not believed to be the Rescue vein,

The ore on the Rescue vein in the Unity mine appears to have been localized
near the crushed zone or fault already described. In the part of the vein above
the +200-foot level, most of the ore lay east of the zone, but below thet level to
th§ crosscut level, good ore was stoped from both east and west of the fault (fig.
15).

1/Eymen, Ge Te, personcl communicetions
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Work below the crosscut level indicates good ore between the crosscut level
and the 100-foot level, and saome good ore between the 100 and the 200-foot levels.
The greater part of the vein between the 100 and the 200-foot levels appears to
be barren, . '

Mineralogicelly, the ore from this pert of the Rescue vein is typiecal of other
ore of the Warren district (see page 37). Calcite was observed in the vein west
of the crosscut on that level and on the +400-foot level.

Three cars df ore from the winze neor the 100-foot level gove & return of $96
to the ton. This ore yielded about 6 pounds of concentrates to a ton and the con-

centrates are reported to be correspondingly rich. A sample cut across the 28«inch

thickness of the vein at a point 60 feet east of the winze on the 100=foot level
(see fige 14) assayed 1,92 ounces in gold per ton.

Rescue mine, Only about 420 feet of tunnel along the Rescue vein were access=
ible In the Rescue mine in 1935 (see page 58)s The quartz monzonite of the walls
is altered for several feet each wey from the vein. - The accessible vein segment
strikes about east and dips south at between 44° and 58°, This part of the vein
is similar to thc vein where exposed in the Unity mine. At most places it is
about 18 inches thick and consists of crushed quartz monzonite with crushed vein
quartz and gouge. Locully, small quartz veinlets up to 10 inches thick are en-
closed in the crushed muaterial. These veinlets are lenticular and ordinarily are
only a few feet longs In places, the vein quertz is frozen to one or both wealls
and st other places is separated from the walls by gouge or crushed material. The
veinlets are ordinarily banded, the bands being defined by color differences from
white through gray to nearly black, and the banding is caused by different amounts
of finely divided sulphides.

The stoped p%rts of the vein may have been different frem the parts described
above, Lindgren.—/describes the vein where he socw it in the upper levels as
follows: "The vein forms a belt of crushed grenite 1-1/2 to 2 feet wide, schistose
in places and containing small veinlets of quartz inclosing minute foils of free
gold, together with o little zinc blende, galena, and probably also tetrahedrite.
The average width of the vein is said to be 3 feet, of which about 18 inches con-
stitute the pay streak. In thin section, the quartz proves to be an entirely
normal, well-crystellized vein quartz. The yield of the ore is from $20 to $50
per tone**** The vein cuts a dark dike (minette) on the west side and faults it

4 feets The dike contains much calcite, which is also common in the vein near the
dike", This is the only known instance in the whole district where & lamprophyre
dike is offset by a vein.

Silver King wein.

The Silver King vein lies on the hill east of Warren in the northern part of
Sec. 12, T, 22 N,, R, 6 E, Claims covering the vein are reported to be patented
and to belong to the Sigo Myers estate of Savenna, Ga., the ovmer of the Iola,

The vein is said to have been worked between 1900 and 1906, and to have pro-
duced about §35,000 worth of precious metals, much of it silver. It was opened
by several crosscut tunnels from the hillside facing Slaughter Creek and three of
the tunnels are located on Plote 1. The tunnel neorest the creek is reported
never to have reached the vein. All of the crosscuts are now inmccessible except
for the first few hundred feet and, hence, the vein wos not scen underground.

The country rock in the vicinity of the Silver King vein is considerably
altered ond in many placcs conteins tiny veinlets of quertz, Pegmatite in joints
is common in the accessible parts of the crosscuts.

1/Lindgren, Woldemor, ope cite., pps 246 ond 247.
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The vein was traced on the surface for about 1,300 feet and it trends about
N, 67° E, The dip is to the south. The vein appears to follow a distinct zone of
fracturing in the quartz monzonite. In meny places the zone is at least 5 feet
thick and the fractures are filled with white vein quartz, in places as much as
one foot thick. The veins and veinlets in the fractures are everywhere observed
sharply separated from the walls and show no gradation into the walls. At places,
the vein quartz contains angular fragments of quartz monzonite. The white gquartz
contains sparsely disseminated, finc-grained sulphides.

Silver Monarch (Keystone) vein.

The Silver Monmarch vein, formerly the Keystone, lies west of Keystone Meadows,
in the SE 1/4 of Sec., 22, T, 22 N,, Rs 6 E. The property covering the vein oonsist:
of three patented cleims owned by Joseph Pischke, Roy C. Curtis, Joe Mulligan, and
Mrs. Belle C. Curtis.

The old workings are not accessible now. There are several tunnels and a
shaft, with a large dump, on the property. 0ld stopes, caved to the surface,
testify to some production, the amount of which is not known.

The quartz monzonite in the neighborhood of the Keystone vein strikes about
N, 20° W, and dips about 58° NE, The dumps on the property are conspicuous for the
large proportion of altered quart® monzonite which they contein, Some of it is in-
tensely silicified,

The vein was followed, largely by old stopes and prospect pits, for about 800
feets The trend of the vein, as indiceted by a stope near the shaft, is N, 82° W,
and the dip is 50° S. The vein quartz on the dumps is white and only occasionally
could any sulphides be seen in its According to Lindgren 1 , this vein is one foot

thick and carries much silver as well as gold.
Summit vein.

The 8ummit vein is covered by a claim of the same name belonging to Clerence
Pickell and Mrs. G. Ms Waterhouse, It lies in the northern part of Sec. 22, T. 22
No, Re 6 Eo, between the Minnehaha and the Monitor veins. Development on the vein
consists of a shaft about 60 feet deep and numerous prospect pits. The vein was
traced for about 1,300 feet in a N. 85° W, directione At the shaft the vein is
about 6 inches thicke.

Unnoméd veins

Veins near the head of Maloney Creek.

East of the northern part of the area covered by Plote 1, near the head of
Mploney Creek, is the Lucky Dey group of 12 claims belonging to Stephen Jacy. This
group of claims was not visiteds The vein is said to trend east.

The Brown group of claims, north of Warren and reached from_there by the Bemis
trail, was visited by Ross in 1930, He reports the following:

"There are numerous cuts, pits, and short tumnels scattered over the
property, but little development at any one place. The shallow work-
ings show that there are severcl veins, some of which are severacl feet
wide cutting the quartz monzonite. The veins consist of coarse, white
quartz, containing some stibnite, galena, sphalerite, and pyrite.
Scheelite is reported to have been found. The quartz contains numerous
vugs, ond some of the stibnite is in fine needles found in these cav-

%/Lindgren,~ﬁildema:, op. cit., ps 240,
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ities. Stephen Jacy hos o leacse on part of the group and is
attempting to recover gold from the quartz with the cid of
& portable mill".

NW 1/4 Sec. 26, Te 23 Nu, Re 6 E.

A small prospect pit has been dug on & vein northwest of Maloney Creek, in
the NW ¥/4 Secs 26, Te 23 No, Re 6 E, (unsurveyed), between the creek and the trail
on the ridge. According to a location notice, this is on the last Chance claim,
staked in 1931 by C. Js Robertson cnd J. M. Webbs The vein wos traced by float for
about 100 feet and cppecrs to trend about N, 450 E, and to dip steeply. In the
pit, the vein is 6 inches to 36 inches thick, and consists of white, locally vuggy
quartze. The vein is frozen to the walls, which are altered quartz monzonite. A
few specks of fine=-grained sulphides were observed in the quartz.

Three-eighths of a mile north of NW corner of Secs, 34, T. 23 Ny, R, 6 E.

A quartz vein obout 12 inches thick is exposed in a small pit cbout 5/8 of a
mile north of the MW corner of Sec, 34 (unsurveyed), T. 23 N», Re 6 E, This is
about oh the unsurveyed line between Sections 27 and 28, The vein strikes N, 71°
E. and dips 750 Se

Veins in the eastern part of Sec. 33, T. 23 N., Re 6 Ea

Three quartz veins were observed in the eastern pert of Sec. 33 (unsurveyed),
T. 23 No, Re 6 E. One lies N, 30° W. about 4,450 feet, another N, 44° W, about
2,400 feet, and the third N 27° W. about 550 feet from the southeast corner of
the section.

The first-mentioned vein strikes sbout N, 80° E, The second was not well
enough exposed to determine either its strike or dipe.: The vein is about 8 inches
thick and locally vuggy.

The third vein strikes N. 67° E. and dips 56° SE. It is about 24 inches thick
ond enclose& o 2=-inch layer of quartz monzonite near its center. The quartz is
white and vuggy, and carries o considerable amount of sphalerite, ganlena, and tetr
hedrite. The sphalerite and galens are coarses A yellow nlteration product on th
surfaces of seme quartz crystals in the vugs contains arsenic and may be mimetite,k

Veins in western part of Sec. 1, T. 22 N,, R, 6 E,

Two quartz veins were seen near the Bemis trail and south of it about ;/2
mile and about 1 mile respectively north of Varren. These places are both in Sec,
1, T. 22 Ny, Re 6 E. At the place farther from the town the vein consists of fou
veinlets, each between ;/2 inch and 1 inch thick, separated by thin quartz monzon
ite layerss They trend Ne 75° W. and dip 58° N,, and, therefore, apparently do
not fill joints of the major joint set of the districte

"

At the locality neurer to:Warren the vein is 8 inches thick and strikes N.
599 We It dips 40° S, The vein is principally massive white quartz, It contains
some thin tabular fragments ef quartz monzonite oriented about parallel to the
vein. Some sulphides were noticed in the quartz along its contacts with the walls
of quartz monzonite.

SEe. of Steamboat Creeck in the SE.1/4 of Secs 3 and the
SW.1/4 of Sec. 2, T. 22 Ne, R. 6 E.

Several prospect pits were seen on the point between Worren and Steambont
Creeks, in the SE.1/4 Sec. 3 and the SWel/4 of Sec. 2, Ts 22 N., R, 6 E.

1/Schaller, Waldemar, personal dommmicntions
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One of these is a tunnel, now caved, which, from the size of the dump, must
be several hundred feet long. The quertz on the dump indicates a banded vein of
vuggy, white quartz about 8 inthes thicke The vein matter edheres tightly to the
quartz monzonite walls,

NE.1/4 Secs 9, T, 22 N-, Re 6 Eo

A 4-inch quartz vein crops out about 700 feet S. 15° We from the NE. corner
of Sece 9, Ty 22 No, Re 6 E, The vein strikes N, 59° W. and dips 55° Ns The vein
contains fragments of quartz monzonite and a little disseminated sulphide. Pegma-
tite is associated with the vein.

Along the trail near center of Sec. 12, T, 22 N., R. 6 E.

There are several prospect pits and a caved tunnel near the trail that runs
eastward from the confluence of Warren and Sleughter creeks. The tumnel is at an
altitude of about 6,100 feet. The direction of the tunnel is N, 86° E., and this
may indicate the strike of the vein, There is a considerable quantity of quartz
on the dump, The size of some pieces show that the vein was about 8 inches thick,
The quartz contains a small amount of sulphides.

NW, 1/4 Sec. 15, T, 22 N,, R, 6 E.

A vein was traced for about 450 feet in the MN. 1/4 of Sec, 15, T. 22 N,, R.
6 E« This vein is between Hall's Gulch and the trail west of it and between the
Hornet ond the Delaware veins. Two tunnels, neither of which were accessible, were
seen on the veins The trend of the vein appears to be about N, 70° W,

Northern part of Seo, 18, T, 22 N,, R, 7 &,

The quartz monzonite in the northern part of Sec. 18, T. 22 N., R, 7 E,,
mostly east of the mapped area, is in many ploces sheared and silicified., The
Joints and shear surfaces arec commonly filled with quartz veinlets up to several
inches thick and there also is much silicification of the country rock apparently
not controlled by such surfaces,

Grandview group of claims,

This area is largely covered by the Grandview group of claims belonging to
Anthony Mohr. The group includes 5 claims, and they have been held by Mr. Mohr
since 1922,

The lower or Nos 5 claim is reached by a road about L/Z mile long that leads
up Willey Creek from the Warren-Edwardsburg road, Development consists of 5
tunnels ronging from about 30 feet to about 400 feet long, and numerous prospect
pits and trenches, All 5 tunnels are in quartz monzonite, which is locally shear-
ed and at some localities replaced by veinlets ¢f quaertz. No gouge separates the
veinlets from the wanlls to which the quartz adheres tightly. At no place could
the attitude of the veinlets be definitely determined. The most quartz wans seen
in the upper or No. 1 tunnel, which is at sn altitude of about 7,200 feet.

NE¢1/4 of Sec. 22, T. 22 N,, R, 6 E,

A quartz vein is opened by several prospect pits about 900 feet S. 700 W,
from the NE, corner of Secs. 22, T, 22 N,, Rs 6 E, The vein was traced for about
400 feet. Its strike is about N. 81° E, Sulphides werc seen in the quartz, which
roanges between ¢ inches and 24 inches thick,
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SEel/4 of Secs 14, T, 22 N., R, 6 E.

Near the trail forks in the SE.¥/4 of Sec. 14, T, 22 No, Re 6 Eo, & quartz
vein is exposed by two prospect pits. The vein strikes N. 759 W, and dips 45° S.
Where seen, it renges from 3 inches to 12 inches thicke It contains a layer of
quertz monzonite up to 4 inches thick in its central part.

SEe1/4 of Sece 23, Te 22 No, Ro 6 Eo

Quartz veinlets have been prospected in the SE.L/4 of Sec. 23, T, 22 N,, R. 6
E., on the northwest side of Warren Creek.

Linton Mines Company.

This locality is covered by the 14 unpatented claims of the Linton Mines
Company. Joint owners are George Eipp, R. H. Stillwell, S. F. Parr, Lindel
Donnelson, and E. A. Wilcox, Mr, Eipp was in active charge in 1935, The property
was accessible in 1935 over a poor road about l=1/2 miles long that branched from
the Tailholt trail in the SE.l/4 of Sece. 14, T, 22 No, R. 6 Eo. In addition to
several prospect pits and cuts made by sluicing with water from ea ditch above the
prospects on the hill, development consists of 2 tunnels, 180 feet end 100 feet
long respectivelys The longer tunnel is about 10 feet above the creek and the
shorter one about 90 fecet sbove the lower one.

My, Eipp reports a return of about $1,000 from sluicing overburden near the
tunnels.,

Both tunnels are in quartz monzonite, which locally has thin gouge seams along
joints, In the face of the lower tunnel is exposed a gouge seam that strikes N
85° W, and dips 50° S, A guartz veinlet ebout 1 inch thick, which has & similar
attitude, is exposed in the upper tumnel. This veinlet is displaced by a fault
about 3 feet to the left near the face. The fault carries drag ore,
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Fig. 12. Sketch showing geology in the vicinity of the intersection of vein 2 and the Unity crosscut, Unity mine,
Warren, Idaho. (After G. T. Eyman.)
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Fig. 15. Sketch of stopes, showing relative grades of ore, on Rescue vein, Unity mine. (From G. T. Eyman)




Work below the crosscut level indicates good ore between the crosscut level
and the 100-foot level, and some good ore betwsen the 100 and the 200-foot levels.,
The grester part of the vein between the 100 and the 200-foot levels appears to
be barren, . '

Mineralogicelly, the ore from this pert of the Rescue vein is typical of other
ore of the Warren district (see page 37)s Calcite was observed in the vein west
of the crosscut on that level and on the +400-foot level.

Three cars df ore from the winze near the 100-foot level gove a return of $96
to the ton. This ore yielded about 6 pounds of concentrates to & ton and the con-
centrates are reported to be correspondingly riche A semple cut across the 28-inch
thickness of the vein at a point 60 feet east of the winze on the 100=foot level
(see fige 14) assayed 1.92 ounces in gold per ton.

Rescue mine, Only cbout 420 feet of tunnel along the Rescue vein were access~
ible In the Rescue mine in 1935 (see page 58)s The quartz monzonite of the walls
is altered for several feet each wey from the vein., - The accessible vein segment
strikes about east snd dips south at between 44° and 58°, This part of the vein
is similar to thc vein where exposed in the Unity mine. At most places it is
about 18 inches thick and consists of crushed quartz monzonite with erushed vein
quartz and gouge. Locully, small quartz veinlets up to 10 inches thick are en=-
closed in the crushed muaterial., These veinlets are lenticular and ordinarily are
only a few feet longs In places, the vein quartz is frozen to one or both walls
and ot other places is separcted from the walls by gouge or crushed material, The
veinlets are ordinarily banded, the bands being defined by color differences from
white through gray to nearly black, and the banding is caused by different amounts
of finely divided sulphides.,

The stoped parts of the vein may have been different frem the parts described
above, Lindgren l/describes the vein where he sow it in the upper levels as
follows: "The vein forms a belt of crushed granite 1-1/2 to 2 feet wide, schistose
in places and containing small veinlets of quertz inclosing minute foils of free
gold, together with a little zinc blende, galena, and probably also tetrahedrite.
The average width of the vein is said to be 3 feet, of which about 18 inches con-
stitute the pay streaks  In thin section, the quartz proves to be an entirely
normal, well-crystallized vein quartzs The yleld of the ore is from $20 to $50
per tone.**** The vein cuts a dark dike (minette) on the west side and faults it
4 feete The dike contains much calcite, which is also common in the vein near the
dike", This is the only known instonce in the whole district where & lamprophyre
dike is offset by & vein,

Bilver King wein.

The Silver King vein lies on the hill east of Warren in the northern part of
Sec. 12, T, 22 N,, R, 6 Es Claims covering the vein are reported to be patented
and to belong to the Sigo Myers estate of Savenna, Ga., the ovmer of the Ilola,

The vein is said to have been worked between 1900 and 1906, and to have pro-
duced about §$35,000 worth of precious metals, much of it silver. It was opened
by several crosscut tunnels from the hillside facing Slaughter Creek and three of
the tunnels are located on Plate 1, The tunnel nearest the creek is reported
never to have reached the veins All of the crosscuts are now inaccessible except
for the first few hundred feet and, hence, the vein wos not scen underground.

The country rock in the vicinity of the Silver King vein is considerably
altered and in many placcs contains tiny veinlets of quertz, Pegmatite in joints
is common in the accessible parts of the crosscuts.

1/bindgren, Waldemnr, ope cite, ppe 246 and 247.
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