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CASTO QUADRANGLE, IDAHOe

Geology &.Ore Deposits of -the Basto Quad.,Idaho.C.F.Ross;USGS Bull.B854,
1934, -

Tertiary structure: Major structure elongated dome or broad arch N40OE,
extends far bevond quadrangle, Dips to 5%average,.Marked axial and cross
faults,axial more pronounced.p.VV:"The faulting may well have proceeded
concomitently with the folding and prevented the full development of the
arch.Cf.,Cloos graben on uplifts,

Core of arch “ert.granite with laccolithic tép.

Spme graben flts near arch crest;some synthetic normal flts.along NW
of the Tertiary granite. &

Miocene Deposits: Fine-grained ribbon gtZ.,adularia, Along Shear zones
without well-defined walls;formed in part by replacement,in part by fissure
fil1ling. Brecciationvielding angularfragments,was recurrent,

Yellowjacket

Yellowiacket District:NE corner of Quad. CR Beltian atzite, Lode a grea t
shatter zone N65-75E,dip very steep N{e. Two sets veins,one NW,other NE.
® N40W PM faults,cress-joints, hump’'ng of arch axis., Apparently whole works
formed great OB,possibly stockwork,mined in part Dby opencut,.O0xid.Aue.

‘Columbia mine, a mile W of “ellowltacket,CR qtzite also;mineralized zone
N60E,dips 30-70 NW,

v district along crest of Casto arch.
Loon Creek District.SW part of ouad,,on SE flank of arche. In block of

Be1ETan schist,looks Iike N-S roof nendant in daciteporphyry(Miocene) .
Schist highly contorted, Lode strikes nearly N-Se.

Parker Mt.District,.,- Parker Mt.Mine,SE corner of quad. On SE flank of
archH, 1 mi.NW of two NE,NW-dipplng antithetic faults, Lode strikes N2UW,
perpendicular to axis of arch.In Challis volcanics. HW well-defined,Ribbon
banded qtz.

6 mi.NW of Parker Mt.mine,fauit No6W roughly parallel to arch axils.
Gash veins in this fault zone,fg.banded qtz.

See also J.B.Umpleby:Some Ore Deposits in Northwestern Custer Cn.,Idaho.
USGS Bull.539,1913.Under Intramineral Movements.
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THE THUNDER MOUNTAIN MINING DISTRICT
VALLEY COUNTY, IDANO*

By Clyde P. Ross,” Washington, D.C.

- (New York Meeting, February, 1933)

The Thunder Mountain mining district is in eastern Valley County, Idzho. It
is of undefined extent but nearly all of the development is confined to the ridge
between Monumental and Marble creeks in unsurveyed T. 19 N., R, 11 E. (¥Fig. 1.)
The distriet is still remembered amorg the mining men of Idaho because of the ill-
advised rush’ there in 1902, but available evidence indicuies thet optimism regard-

-ing the future development of the gold deposits of the district is warranted. The

former disappointment arose fram the fact that many who took part in the early
rush hoped for bonanza deposgits, whereas the district is characterized by lurge

‘masses of'low tenor.

In 1926 the writer, assisted by C. H. Behre, Jr., incéidental to other work
in the region, devoted four days to the detailed examination of the then access-

‘ible workings in the district. Tha majer workings in the Sunnyside, Venable,

Standsrd and H-Y. mines, most of which were still in good shape, were examined.
Surface exposures at the Dewey were studied, but the main workings there have long
been caved. The time availeble did not permit more than a cursory exemination of
the surféce at a distance from the mines. Sufficient data have been gathered,how=-
ever, from published and unpublished accountsy production records and mine maps

80 that.ths major- features of this’ deposity by far the most productive Jin the dis-

trlct ¢ah be summarized. The kindness of Messrs. Dan McRae and R. A. Davis in
maklng available information regarding the mines of the district, amd of these men
and-others in recounting sarly history and their observations in now inaccessible
workings, have aided muterially in preparirngs the present paper. A brief summary

of the salient charactoristics of the @istrict has alread:r been publishedol/ Cir-

cumstances have contributed to delay in the publiecation of the full official report,
which will contain mine maps emd such othor detailed deta as could be onteined, In
view of the present interest in gold deposits it seems desirable to present here a
summery of results of the study. S e

* Published by permission of the Director, U.S. Geological Survey and the Secretary,
Ideho Bureau of Mines and Geology. ' Subject to Author's revision.

#

Geologist,'U.S. Geological Survey.
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Discussion of This Paper i&.Invited. It Shpuld preferably be presented
at the New York Meeting, February, 1933, when an abstract of the paper will be
read. If this is impossible, dlsuuss1on in writing may be sent to the Editor,
American Institute of Mining and Metallurpical Englneers, 29 West 39th Street,

New York, N.Y., for. presentation by the Seeretary or other representative of 1ts

author. Unless special arrangement is made, the discussion of this paper will
close April 1, 1933. Any discussion offered thereafter 'should preferably be in
the form of a new paper.
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HISTORICAL SUMIMARY

e first discovery of mineral in the Thunder Mountain district was made
by tha three Caswell brothers ard Huntley in 1895. They sluiced the soft material
on the surface of the deposit in which the Dewey mine was later developed, and
are reported to have made $6000 to $7000 each summer for 4 or 5 years in this
way. Through negotiations conducted by the late Col. W. H. Dewey, their claims
were purchased in 1901 by the Thunder Mountain Cold and Silver Mining and Mill=
ing Co., which promptly shipped in a 1l0-stamp mill by pack train cnd commenced
underground development. Exaggerated accounts of ths new gold district were
widely cireulated and resulted in a rush to it in 1902, Bell _/ estimates that
between 2000 and 3000 people visited the district in the spring of that year,
The towns of Roosevelt.and.Belleco spreng up, and claims were staked and pros-
peet holes dug over an area of about 20 sguare miles. Memy of these holes aprear
to have been dug at random, and most of them were soon ubandoned. Present de-
velopment indicates that most of the mineralization is confined to an area of 5 or
6 square miles. At a few places, such as the Sunnyside, H-Y.,Stendard, c¢nd Vcnabl:
mines, considerable underground development work was doney byt by far the most en-¢
couraging results were obtcined ot the Dewey, the original discovery. The period
of active production was brought to o close about 1908 with the termination of
company operations at the Deweywmine.

From the incomplete informntion avalluble_/ it appears thot the tetal pro-
duction prior to 1901 was roughly $40,000. From then through 1908 the Sunnyside
produced about $6,000 and the Dewéy not over $350,000, While a number of other
properties were worked-during this period littlc production was obtained from
them. Since 1908 it cppeﬂrs thﬂt little more th°n &20, 000 has been produced in
the districte.

S |

1/ C. P. Ross: Ore deposits in Tertiary l$VQ in the Solmon River Mountcins,
Idcho. Idcho Bur. Mines and Geol. PKEEhlet 65 (1927) 2, 4, 9, 12-17.

2/ R. N. Bell: Facts ﬂbout Thunder Mountkln - Eng. & Min, Jnl. (1902) 74, 273-875
§/ Je B, Umpleby ﬂnd D. C. Livingston: 4 reconnllss‘nco in southcentral Idaho.
Idcho Bur. Mincs and Geole Bull. 3 (1920) 6. PE

Annual Volumes of Mlneral Resources of the Unlted States, nnd the files of th:
U«S. Bureau of Mlnes.

The remarkablc landslide in Mey, 1909, complcted the discourggcement of most
¢f the miners. This leandslidc started close to the Dewey mine, moved over two mile:
down Mule Creck nnd daxmed Monumentnl €reek. The result was that the town of
Roosevelt, on Monumental Creck just above the mouth of Mule Creck, was flooded, Th
lake thus formcd remains today, nlthough it is filling with silt. For somc time
subsequent to this disaster activity in the distriet was confired to intermittent
oparations by a few men. The dumps of the Dswey mine have beer largely reworked
by placer methods and small stringers and pockets of gold close to the surface
have occasionally rewarded their discovererse. The nelghborlng strecams have from
time to time been prospectod for placer gold,. but the production from this source
has not been encouraging. For some years prior to the writer's visit in 1926 a
10-stomp mill had been operatecd during the summer on ore ohtained by & small force
engaged in development work at thce Sunnyside mince It is understood that this
limited operation has continued up to the present time. Notices in the press recor
the fact that the distriet has recently received some attention from mining scouts.
but no inerease in activity appears to have rcsulted as yets
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MEANS OF ACCESS

Lo One of the major disadvantages of the Thunder Mountain distriet here-
tofore has been its remoteness from routes of travel. It lies near the center of
the rugged Salmon River Mountains. The only road that apiroached the district
until recently was thé rough and steep one that:extends from Johrston Creek above
Yellow Pine along the ridge crests to upper Monumental Creek and thenec to Roosevelt
with branches to Belleco and the principal mines in the Thunder Mountain district.
This road was never good and:in 1926 had long been in disrepair although still
occasionally used by wagons. Much of it is impracticable for &utomobilss. The dis=-
tance alcng it from Roosevelt to Johnston Creek is nearly 30 miles, and much of it
is so elevated as to be snowbound most of the year. From Johnston Creek to Cas-
cade on the Long Valley branch of the Oregon Short Line is about 50 miles ower the
Forest Sevvice Highway.,- Within the last few years & roéd has been, built. from the
former terminus of the highway at Yellow Pine up the East Fork of the South Fork
.of the Selmon River to serve the mines of the Yellow Pine compeny on and near
. Meadow Creek. This road is nsarly complcted and its torminus Will.be 12 or 15 miles
from Roosevelt and not far from the saddle through which the old road descends into
- Monumental Creek. Tho route is. somevtrat longer than the old one, but in svery
way superior to it. The high divides between Johmston Creck and Cascade still pro-
Libit. wee of the road by automobiles in winter, but airplane service during this
part ot -the vear has been established between Cascade anéd the Ygllow Pine property
on Meadow Creek. 4/ . Consequently, modern transportation facilities have now been
brought s0 close that thelr exten51on 1nto the Thunder Mountain district would be

a comparatively easy tasks

4/ 'S. Campbell: 33d Ann. Roport of the Mlnlng Industry of Idaho for the year
’1931 (1958) 36, 57.» , s

GENZRAL FEOLOGY

4 The entirs dlctrict and the surround1n¢ region for miles around is
underlain by the ‘Challis volcanicss  This is 'a thick sequence of lava. flows and
"pyroclastics which 1s of early”Miocene or late Ollgocone age.é/ The surface

§/‘ Ce P Ross. Géology Snd ‘ore dep051ts o thu Soafoam, Alder Creek Tittle Smoky,
and ‘Willow Creek mining districts, Custer and Cames counties Idehe. - Idaho Bur.
N1nes and Geol. Panhlet B (1930)Ah.,' i gl ;

Geology - and ore dePOSits of the CuStO quadrangle, Idaho. U Se Geol. Survey
Bulletin in preparation. i : .

on which this formation "ests vis irregular. Older rocks are exposed along Monu-

‘mental Creek about 7 miles above and 8 miles below the site of Roosevelt. They are

probably not far below creek: level at, Roosevelt. No Tertiary intrusive rocks are

kricwd ‘anywhere in the vicinity of the mines, but there is a large’ intrusion of

- Miécene granitic. rock _/ along the Middle Fork of the Salmon river somewhat over
11 miles to the edgt, ard’ related dike" rocks are plentlful on Rush :Creek about 8

: fndles to the north. Rale b it u¥s :

§/~ Ce P, RoSs Me80201c and Tertlarv Gr&nitlc rocks in Idaho. Jnl of Geol. (1928)
36, ' 682-686, 692-693. o Sl : : .
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Theé Challis volcanlcs in the Thunder Mountain distriet are preponderantly

'rhyolitic. The latitic and andesitic rocks that make up most of the lower part .
of ' the fomation in other parts -of south central Idaho are not exposed here. The
" lower part of the sequence on the Monumental Creek slope is massive, dark pur-
plish rhyolite several hundred feet thick. . Resting on this are the light colored
" beds of rhyolitlc lava, tuff, and conglomerate that contain the mine workingse

The lave flows make up & small proportion of the total, and some of them are
only a few inches thick. The total thickmess of the light colored beds is 500 ft.
or more. The upper 200 ft., of this is largely tuffaceous conglomerate with well
rounded pcbbles 1 to 2 in. in diemeter, mainly of light colored rhyolite porphyry.
Both the lava and the tuff contain pieces of solicified wood and other fragmentary
plant remains. Some of the less silicified fragments are black and look charreds
In placeés there re layers of impure lignite fram a few inches up to as much as

2 ft. thicks Large logs wcre found in thc Dewey workings, and some of these con-
taincd mich free golde. _/ About 200 ft. of dense black basalt, in part vesicular,

7/ J. B. Umpleby and D. G. Livingston: Op. cit., 6.

overlies the light colored beds at the Dewey mine and similar rock crops out in
severzl other places on the Monumental Creek slope of Thunder Mountain. While
most of the light eolored rock in the districet is more or less hydrothermally
altered, the basalt is nowhere known to be appreciably affceted.

On the Marble Creek slope, where the Sunnyside mine is the ohly develop-
ment of consequence, the geology differs in detail. On' the lower.part of this
slope light pinkish and purplish lava with numerous quartz phenocrysts predomin-
ates over a verticeal range of more than 1000 ft., with cream colored tuff abun- .
dant below this. At higher levels, in the vicinity of the Sunnyside mine, there
is light colored rhyolitic tuff and lava similar to that on the Monumental Creek
side of the ridge. No basalt, conglomerate or lignite are present, however.

Many of the light colored rocks are so théroughly kaolinized that it camnot be
positively determined from microscopic study whether they are tuff or lava.
Exposures in the Sumnyside mine show that some of this rock contains numerous
irregular fragments of similar material. In and near this mine a nearly black
rock, - probably about 45 ft. thick, overlies the altered light colored rock vhich
constitutes the ore. The dark rock is composed of fragments of siliciec lava of
irregular size-and shape, but generally rather rounded, in a fine-grained matrix,
apparently composed of clastic grains of glass and lava, This rock is so thor-
oughly kaolinized that, when wet, it can be molded to some extent in the fingers.
The contact with the light colored bed below is rolling. - In places the dark

upper rock fills ersvices in the light one, “hich was evidently previously frac-
tured. The filllng of the crevices is so irregular as to suggest that it was
done by solid fragments rolling over. the ground as a volcamic mud flow rather than
by fluid lava. The dark rock will consequently be referred to in this report as
the mud flow. The light colored rock below is composed of a number of beds of
only slightly differing character, agegregating several hundred feet in thickness,
of which the mineralized rock in the mine workings mekes up somcwhat over 50 fte
Differenccs in color permitted distinction in underground mapping between light
and dark phases of this rock, but no diagnostic differences between 'thcse varietie:
are perceptlble under the microscope. In same places. in the mine thuy grade into
each other. Elscvhere the contacts between them are fairly sharp. Whatever the
exact character amd mutual relations of the two varictiecs, both consisted, prior
to alteration, mainly of glass tnd a2 variable proportion of small quartz grainss "
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The strata on both flanks of the Thunder Mountein ridge are rolling and
vary materially in ettitude within short distances, in part because.of_irregularitie;
in eriginel deposition. In a general way the rocks are flexed into an anticline of

northwésterly trend whose sxis lies near the crest of the ridge. Dips on either
flank rérely exceed 250 and much of the rock lies nearly horizontal. A few hundred
feet e&st oféthefcaied ground above the main Dewey workings there is.a nearly ver-
tical fault, which brings the basalt against the tuffaceous conglomerate, It . .
strikeées N:’500.Wa:(§omewhut more northerly them the average attitude of the strata)
ard ‘has a downthrow‘df'rdughly 200 ft. t6 thé southwest. .The same or. a related -fault
zoré was followed by the now inaccessible workings of the Dewey to a depth of agbout
240 ft.: No failts of awy magnitude exist in any of the underground workings ac-=
cessible at the time of visit, although numbrous £lips resulting from minor adjust-
ments are presente

b ° © * 'ORE DEPOSITS
Character of the Mineralization

A1l the 1ight cream to buff colored strata in the district, both tuff am

lava, are altered in a fashion that differs in degree rather than in kind from that

which characterizes the developed ore deposifs.'lt appears that tenuous solutibns
suffuscd these strata over a wide a&rea and were locally concentrated where condition
were favorable. The mare intensely mineralized material constituting the orebodies

“ean scaréely be distinguished from the surrounding rock oxcept by assay.

The principal préducts of the mineralization in so far as determined by
the present study are gold, with its associated silver, pyrite, quartz and clay
minsrals. It appears from the reports of those femiliar vith the Dewey mine that
smzll amounts of other_n@tnllic_minerals,ﬁsuppqsedly inclyding arsenides, existed
there, especially in the deeper UOrkiﬁgs;"Efidcnce’existé that the percentage of
recovery by emalgsmation in ore from this mine decrcased somewhat with depth.

Other ore deposits in the Challis volcanics'ip}ﬁhe‘surrounding region are now known
eommonly to contain a selenide resembling nmaumannite, soO fine grained and sparsely
disseminated as to bc rccognized only on the basis of chemical cxamination. 8/ This

§/ C. P. Ross: Ore deposits in Tertiary lava 'in the Salmon River Mountains,
Idsho. Idsho Bur. Mines and Geol. Pamphlet 25 (1927) 13-16. Also subsecquent un=
published datas | i " '

mineral is consequently to be expected in somc of the ore im the Thunder Mountain
districet and may account for gome of the reportesd difficulties in recovering the
gold from this ore. ‘ £ i

Pyrite is the only sulfide that has. boen requnized, and this is nowherc
abundant. Rarcly there arc nodules of pyrite containing leaf gold in the centers
These nodulss assay $40 to $80a ton in gold. E/-- The rest of the pyrite, commonly

5/ 7. B. Umpleby and D. C. Livingston: Op. Cit.; 6.

in tiny erystals, is presumably also auriferous, but a large proportion of the gold
is in fine “lakos of the native metal. lMuch of it appears ® be deposited in cracks
in the rock, rather than uniformly distributed through it. The highest amnual
average recovery in the Dewey mill during the period from 1902 to 1907 inclusive
was 0.456 oz. of gold and 0.859 oz. of silver to the ton in 1904, and the lowest
was 04200 oz. of gold and 0.140 o0z. of silver to the ton in 1907. The weighted
mecam for this period was 0.2915 oz, of gold and 0.1884 -0z. of silver to the tone
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The loss in milling is unknown. It is reported that the ore mined ranged in -
yalue from $6 to $30 a ton, amd the above figures indicute that its average
value was somewhat over $8 a ton. Judging By the reported returns from. the
relatively small proportion of ore so far milled at the Sunnyside and from the
results of the owners' sampling, the msin orsbody there is of similar average
tenor. There sre considerable masses in which the tenor is $5 a ton or less, and
in the Burr Osk tunnel, over 200 ft. below the haulage tunnel, values of $1 and
somewhat more are reported. Less information is available regarding other mines
in the distriet, but it appears that, outside of the Dewey and Sunnyside, no ore=
bodies of any magnitude averaging over $5 a ton are known.

The gangwe in all the deposits consists of the rhyolitic country rock
in which the original feldspar and glassy material has been kaolinized and locally
somewhat silicifieds In same places, perticularly in the Sunnyside, there are
irregular seams filled either with white clay or fine-grained quarts. The clay
is diearly a fissure filling and similar in mode of origin to the quartz seams.
Study by and under the direction of C. S. Ross, U.S. Geological Survey, shows that
the clay is made up of two slightly different potassic clay minerals resembling
hydro-mica. Fmbsdded in the clay are numerous small, doubly terminated quarttz
erystals. The definitely crystalline character of the clay, distinctly different
from ordinary gouge clay, is well shown in Fig. 2, a photograph of a thin section
by Ce S Rosce The chemicsl character of the clay is indicated by the analyses !
in Table 1, made on samples from the Sunnyside mine from which the quartz had been
removede

Table l.- Analyses of Two Specimens of Clay from Sunnyside Mine

Analyst: J. G. Fairchild, U.S. Geological Survey

Sample 1 Sample 2

Per Cent Per Cent
Si0, 57.02 47450
A1203 26410 31.52
Fezoz O. 92 1018
feO E 0.38 ] " 0.50
MgO 0.50 0.72
cao T : - De 64
NaZO none 0.19
K20 6.45 790
H20 e NQD« NoD
Hg0 4 8.20 9.92
TiO, None tr

99.57 100.26
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STRUCTURAL RELATIONS

In the Dewey mine, so far as can be judged from available infermation and
mine maps, thc ore lay largely aleng a nearly vertical fracture zone,which evi-
dently served as a conduit for the solutions; but mineralization was by no mcans
confined to the brecciated rock. TFor cxample, develorment on No. 1 level
penctrated mineralized ground in thoroughly altered rock for a length of over
600 ft. and & width of over 200 ft. altheugh much of this was of a grade below
that then being milled. In the cxtemsive surface cuts, made by sluicing and
otherwise, minerulization, at leust in part hypogene, oxtends far into un-
breceiated rock. This mine conteined over 2000 ft. of workings which extended
through @ wortical renge of sbout 240 ft. Mineralization continues below this
depth, but ore of satisfactory grade appears to have been secenty below a depth
of 114 ft. Stoping was carring through to the surface. In spite of the diffi-
culty of maintcining openings in the eclaycy ground, there was one stope 1¢
square sets high, scveral sets wide and 46 sets long, showing that the better
ore in the fracture zone was in shoots of fair size.

Conditione: . in the Sunnyside mine are fundementally different. While,
at the time of visit, the main workings totaled about 3600 ft.,the stopes were
comparatively small. Emphasis had beem luid on development rather thun pro-
duction. The better ore is concentrated in irregular, ill defined masses im-
mediately below the volcanic mud flow, which although thoroughly kaolinized
appears to contain little or no gold. Both laterally amd in @ epth-the limits of
thc ore are those imposed by decreuse in assay valuc. Most of the rhyolitie
rock throughout the workings appears to contain appreciable amounts of golde
There is a progressive deerease downward to the lowest development over 250 fte.
bslow the mud flew. PN

No fault or breccia zone of consequence is cxposed in the workings, but
in numerous places the rhYOlitic;rocR'is broken by slips and irregular seams,
in part gouge-lined. The better defined slips strike north or o little east
of north and dip stecply woste They appeur to record merely minor movements
of readjustment in the koolinized rocke

The other &ccessible workings in the district, notably the Venable and
Standard mines, expose diffused mineralizafion more closely resembling that at
the Sunnyside than that in the fracture zone ut the Dewey. Rock somevhat like the
rmud flow at the Sunnyside is present in some of the other workings but development
is insufficient to show its relation to the ore.

ORIGIN

The relations outlined above suggest that minerelization was occasioned
by tenuous solutions which suffused the strata sufficiently porous or easily re-
placeable to permit penetration.. Where conditions 7ere favorable, concentration
took place. Thefault zone at the Dewey, which provided a relatively easy path
for the solutions, emd the impervious volcanic mud flow at the Sunnyside, vhich
trapped rising solutions, each in different ways brought about such concentration.
The diminution in metesllization with depth, the structural relations and the
character of the assemblage of minerals deposited, strongly indicate that minerali
zation was brought about by heated, probably alkaline ascending solutions, rather
than by the cool, acid solutions characteristic of descending circulation. At
first glance the abundance of clay minerals might - suggest an alteration process
similar to that of weathering, but the principal resemblance is in superficial
appe arance, - Where the clay fills fissures these pinch out -upward rather than down
ward. The elay minerals are in clean-cut crystel flakes (Fig.. 2) which is not tru
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of clays derived from weathering., They are rich in potash and contein almost no
soda. According to C. S. Ross, in clay produced by weathering the reversg is
generally true even though many of the rocks we a+he¢ed contain abundant rotash.,
The presence of quartz crystals in the clay seams and of fresh pyrite in the
kaolinized rock also indicates that descending circiulation processes have played
little part in the formation of the ore contalnlng tnem.

Obviously supergene processes have had some effect locally, as is evi-
denced by the presence near the surface of small gmounts of such oxidation products
as limonite and manganese oxides. The ore originally mined by sluleing was more
or less oxidized and prcbably was locally enriched, At one point on Dewey ground,
direct proof.of deposition of rich gold stringers by descending solutions was
observed during the visit in 1926. Prospsectors were working thin, nearly vertical
seams in tuff beds that contained gold in flakes and greins, much of which was
readily visible to.the unaided eye and far coarser than that characteristic of the
ore at depth. So much of the gold was concentrated near the upper contact of an
irregular lignitic bed as to indicate that it was precipitated from water descend-
ing in the seams by the. carbonaceous matter in. the lignitic becd, So far as the
evidence goes, however, processes of thls sort were effective for only a short dis-
tance below the surface. e

. The data summarized above imply that the dominant process of mineraliza-
tion was diffusion of solutions originating in depth and deposition from them.
The source of thase solutions is not quite so clear. It is bossible that Miocene
granite or related intrusive rocks are present at depth much closer to the Thunder
Mountain district then is evidenced by known exposures. If so, cmanations from them
may have eaused the mincralization. Another possiblé source is in the volcanie
strata themselves. Lava is not commonly thought of as giving off large quantities
of aqueous emanations, yet there is abundant evidence that & certain amount of
such material is present in many lavas, Hydrothermal alteration sufficient to de-
compose ferromagnesian minerals and serieitize fcldspars is common, The filling
of vesicles with auch minersls as cuartz and zeolites is gensrally considered to be
occasioned in part at lcast by .aqueous emanations from the cooling lava. It would
require but little variation in composltlon and increase in volume for genetically
similsr solutions to produce results such as those observed in the ore deposits
of the Thunder Mountain district. Such solutions micht be derived in part from the
very strata now containing the orc dcposits, but probably camc in large part from -
-morc or less similar underlying strata. :

These ore deposits differ in numerous features from most of those else-
where in Idaho, Therc are oven marked differences botween them and the more com-
mon dcposits in Tertiary lava, charectcrized by ribbon-banded quartz, although, as
has been pointed out 10/ there are also important rcsemblancese. These difference:

10/ C. P. Ross: Op. cit., 14, 15.

point to some modification at least of the conditions governing the formation of
the deposits. The theory that the mineralizing solutions of the Thunder Mountain
district were derived from the samc sourccs &as tho voleanic strata seems more prob-
able than that they came from some granitic mass ot dcpthe

A somewhat different thcory has been advanced by Zies li/ to. account for

E. G. Zics: The concentration of metallic constitucnts by volcanic emanatinnes
Bull. Nat. Research Council 61,(1927) 263-265: ‘
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conditions in the Valley of Ten Thousand Smokes in Alaska, which are, in some re=-
spects, similar to those of the Thunder Mountain distrlct. He oon51ders that silver,
lead, copper, tin, molybdenum and zine found in fumarole deposits in the Valley of
Ten Thousand - Smokes were derived from the surrounding rhyolitic pumice amd were
concentrated by means.of. emanations ¢of steam from some falrlv deep~seated igneous
body.. TPart of the material- deposited, notablv the magnetite, he regards as having
come from below in comblnation with halogens. Such a theory would accord with the
_conditions’ that appear to have existed during the formation of the orebodies of the
Thunder’hounta1n district, except that there is little indication of the existence
of restricted fumarolic: vents, and all available evidence suggests that the ap-
prox1mately contemporaneous granitic intrusions lie far east and northeast of this
districte.

COMMERCIAL OUTLOOK

The camparative neglect that the Thunder Mountain district has suf fered
since 1908 results in part from its remoteness amd in part from lack of clear
comprehension of its ore deposits, which differ:in material respects from any other
in Ideho. Recent developments to the west have greatly reduced the distance from
modern roads and the improvement in motor trucks and airplanes has made remoteness
from reilroads a much less serious factor than was formerly the case. MNuch more
quantitative information as to grade and size of the orebodies is required before
an adequate concapt of the commercial value of the deposits can be arrived at. The
grade of the dre is not high and difficulties in mining in the clayey ground amd in
recovering the fine and partially refractory gold are to be anticipated. However,
modern technique should cwercome these disadvantages; and it would seem that the
outlook ig suffieiently favorable to warrant thorough investigation in ths rear
future by an organization capable of operating on a large scales

The =mount of mineralizmed rock present is very larye. Fockets and stringer.
of high grade, mainly supergene, ore can still be found here amd there by individua:
prospectors, but the quantity of such ore remaining is probably so small as to be
negligible in plans for any large=seale ‘operations in the district. A company re-
opening any of the mines must expect to handle ore containing $8 to the ton and les:
The average tenor of the ore might wel 1 prove to be little more than one-half this
figure and much of the mineralized material is of even lower grade. In many places
orc will be found practicelly at the surface. Elsewhere the overburden may be con-
siderable., Although the oreshoots developed in the Dewey and Sunnyside mines de-
creased markedly in grade below a depth of 100 ft., there is no apparent rcason
why structural conditions favorable to the formation of other oreshoots should not
exist at least to the bottom of the local light colored rockse.

The most profitable period in the history of the distriet appears to haw
been that in which the Caswell brothers and Huntley operated by sluiecing the rock
at the surface. This process is of obviously limited application, but some such
cheap, nonselectivc method of mining seems to offer the most hope for future develo;
ment. Prosumably at least 60 per cent of the gold could be recovered by simple
amalgamation. Flotation or other processes that could be utilized in a modern mill
would doubtless result in & high recovery.

While mineralization exactly like that at Thunder Mountain has not been
discovered in esmounts sufficient to be of commercial intercst anywhere else in Idah
there remains a possibility that prospecting directed specifically to that end
might e rewarded. Outcrops of such lodes would be so inconspicuous and differ so
moch from the quartz ledges commonly sought that they might well escape notice.
Mineralization is certainly widespread in the Challis volcanics. This is attested
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not only'by the famous Yankee Fdrk district, Custer Ccunty, and the less knowm
Parke Mountain and Gravel Range districts, Lemhi County, but by numerous scarcely
prospected occurrences scattered over the Salmon River Mounteimns:l2/ Most of the

12/ c. P, Ross: Op. cit., 1-21; also subscquent unpublished observations.

mineralization is in or closely associated with rhyolite and rhyolitic tuff in the
upper part of the Challis volcanies. This horizon is easily rocogrnized, since it
everywhere consistes largely or entircly of nearly white rocks. Any area in it
where there has been intense kaolinization or the dissemination of pyrite or quartz
is worthy of investigationi i ) )i
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Fig. 1.-Sketch Map of the Thunder !Mountain Minimg District, Valley County, Idaho
Modified from Forest Service Data. Outlines of Principal
Groups of Claims from a Map by Gordon C. Smith

Fig. 2.- Photomierograph of c¢lay from the Sunnyside mine. Magnification
roughly X 50. By C. S. Ross.
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It seems reasonable to suppose that - the north-south segments
of the Ima fractures represent£ older fractures connected with the
regional foiding along north«South axes and reopened by younger, f
northwest archlng. Such reopened fissures are less favorably oriented
with respect to the tensienal pull exerted by arching than are the
northwest fiseures parallel to~the anticlinal axis;this may explain
the appageﬁﬁﬁpreference of ore for e northwest sedgments of the

compgsi%e Ima fracture system.

Casto Arch, Idalio

Sources.-

C.P.Ross(1934), Geology and ore deposits of the Casto guadrangle,

Idabo, U.S.Geol.Survey Bull.854.

Thor H. Kiilsgaard(1948), Unpublished term paper,Graduate ®chool ,
C%@ébeivei_(»>@“ﬁ34““‘ﬁgzgiiyer51ty of California.

About 60 miles northwest of the Ima tungsten district a straight
{2 northeast pe;pmgf granite of Miocene age forms the core of an elong-

. ated arch{QanifesEEB\by upfolding of overlying Challis Oligocene(?)
volcanics. 53556'ﬁ§;e dikes intrude the granite and its cover,striking
for the most part wi h‘?hfkéigﬁdaéls and dipping southeast and northwest
toward the axial plane. These dikes invaded longitudinal tension fiss-
ures formed during the earlier,pre-faulting stage of arching. The fault-
ing stage is represented by a series of antithetic faults oriented like
the dike fissures but with downthrows toward the azial plane of the
arch. (Ross,1934,p.77;Plate I).
According to Ross(1934,p.77)

"The faulting may well have proceeded concomitantly with the folding and
prevented the fill development of the arch."

This notion parallels closely the ideas of H.Cloos concemning graben

formation on the crests of rising arches.
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" In the Yankee Fork or Custer district,on the southeast flank of
the Casto arch sheeted zones striking parallel to the axis of the arch
and dipping noryhwest into the core of the arch carrpf narrow quarts
lenses showing ribbon structure. The district has produced nearly
$15,000,000 worth of silver and gold (Ross,lQSﬂ;Andefson,1949).

At the northeast end of the arch,where arch and granite core start to
plunge northeast lie the Yellowjacket and Columbia mines.(Ross,1224,
p.110-113) . The Qéuhtry rock 1c Beltian questzite dipping noﬁaeast in the
direction of plunge of the arch.

Radial fracturing on the nose of the plunging arch is represented by
a fault west of the *ellowjacket mine and striking NZ0%E, and by the
Yellowjacket lode which trends N70°§. g;”}ractures are nearly verglcal,

The Yellowjacket lode is a shatter zone containing numerous stringers a
veins separated b& altered quartzite. finother set of veins 'in the area
strikes northwest,showing a cross joint arrangement with respect to the
Casto arch (Fig.4F). The veins are gold-quartz with sparse galena.

The famous "porphyry belt" within the Idaho batholith lies along
the southwest prolongation of the Casto arch,and contains countless porphy
dikes of the csame age(uilocene)as the Casto granite and granophyre dikes.
The dikes of the porphyry belt invaded preexisting f£issures épd sheeted zozg
reactivated for their benefit (Ross,1933;p.329-543;19345p.1933,p.2659272).
Import nt gold-guartz lodes within the porphyry belt parallel{the dlkes.

El Oro District, Mexico and Michoacan, Mexico

sources, - : ‘
R.T.H111(1905) ,E1 Oro district, Mexico, Engr.% Min.Jour,,Mar.2,1908,
. p.410-4173, L/
El Oro Mining & Railway Co.(1905,1208),Reports to




