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/1 <j I r cltfvrll7. e I" ""It-,; Wi'" In 1ft 4-rb! J~ .,:t.}-[ m" .!'en,."st- . 
2 Se1;- .. 1- e;d~- v,P ~'r1 : 
CASTO QUADRANGLE, IDAHO. 

Geology &. Ore Depos1ts of · the Sasto Quad.,Idaho.C.P.Ross,USGS Bull.854, 
1934 . 

Tertiary structure: Major structure elongated dome or broad arch N40E, 
extends far beyond quadrangle. Dips to 50 average.Marked axial and cross 
faults,ax1al more pronounced.p.77:"The faulting may well have proceeded 
concomit Rntly with the folding and prevented the full development of the 
arc~.Cf.Cloo s ~raben on upl i fts. 

,J.: 
Core of arch ert. granite ~ith laccolithic t~p. 

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

Miocene Deposit~: Fin~-grained rihbon qtz.,adularia. Along shear zones 
without well-defined walls;formed in part by repla cement,in part by f~ssure 
filling. Brecci Ft tion~Tielding angularfragt!1ents ,was recurrent. 'lei / tJk/; ~ ck e-t 

Yellowjacket District:NE corner of Quad. CR Beltian qtzite. Lode a grea t 
shatter zone N65-75E,d1p very steep Mi. Two sets veins,one Nw,b ther NE. 
~ N40W PM faults,cross-joints, hump ' ng of arch axis. Apparently whole works 
formed great OB,possibly stockwork,mine d in part by opencut.Oxid.Au. 

Columbia mine, a mile W of ~ellowijacket,CR qtz1te also;minera11zed zone 
N60E,dips 30-70 NW. 

Y dis t rict along crest of Casto arch. 

Loon Creek Dis t rict.SW part of Quad.,on SE flank of arch. In block of 
belnari sCh1st,lookS like N-S roof pendant in daci t-eporphyry(Miocene). 

Schist hip,hly contorted. Lode strikes nearly N-S. 

Parker Mt.District.- Parker Mt.Mine,SE corner of quad. On SE flank of 
arcpo. 1 mi:NW of t wo NE,NW-dipping antithetic 'faults. Lode strike s N2UW, 
~fidic;mJaD to axis of arch.In Challis volcanics. RW well-def1ned. Ribbon 
banded qtz. 

" , 
6 m1.N'W of Parker Mt.m1ne,fault N?6W rough1y parallel to arch axis. 

Gash veins in this fault zone,fg.banded qtz. 

See also J.B.Umpleby:Some Ore Deposi ts in Northwestern Custer Cn.,Idaho. 
USGS Bull.539 ,19l3 . Under Intramineral Movements. 
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Discussion: The Localization of Values in Ore BOdies and the Occurrence 
of Shoots in Met~l~ifero~s Deposits. H.V.Winchell.EG vol.3,l9U8,42b<428. H.S. 
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AMERICAN INSTITUTE OF MmING .AND METALLURGICAL ENGINEERS 

Contribution No. 23 (Class I, Mining Geology} February, +933 

THE THUNDER MOUNT.tlJN MINING DISTRICT 
VArLEY COUNTY, IDAHO* 

,'B~ Clyde P. Ross ,# Washington, D.C. 

(New York A~eeting, February, 1933) 

The Th~der Mountain mining district is in eastern Valley County, Idaho. It 
is of undefined extent , but nearly all of the development is confined to the ridge 
between MonUmental' and Marble c~eeks in unsurveyed T. 19 N., R, 11 E. (Fig, 1.) 
The distr1-ct is. stili remembered amoIg,the mining men of Idaho because of the ill
advised rush· there in ,.1902, but avo.ilable evidence indietltes that optimism regard-

. ing the future development of the gold deposits of the di stric"!; is warranted. The 
fomer dfsap:pq~ntme'~t arose f ran the fact that many who took part in the early 
rush hoped for boI;lanza . depoa:i.ta , whereas the district is characterized by l arge 

. masses of· low tenor •. 

In 1926 the writer, assisted by C. H. Behre, Jr., incidental to other work 
in the region, devoted four days to the detailed ~~amination of the then acceas-
'ibls wOrkings in the district. Tha ma jor workings in the Sunnyside, Venable, 
Standard and ' H-Y.niines, mpst of which were st'ill in good shspe 7 were examined .. 
Surfaceeipo'sures at th6 Dewey wer,e studi ed, but the ma.in workings ther e h ave long 
been· caved. The time available did not permit more than a cursory examination of 
the surface at a distanc e from the mines. Sufficient data have been gathered,how
ever. from published and unpublished accounts. production r ecords and mine maps 

,so that. thi::.l majol" .. features of t2,is ' deposit ,~ by far the most productive in the dis-. ... '\ 

tl'ict, ca'n be surm:narized. The kindness of Messrs. Dan McRae and R. A. Davis in 
making available information regarding , tn,e mine s of the district, am of these men 
and 'others in recounting ,early ~history and their observations in now inaccessible 
wor~ings , hav9 ~ided c uterially. in preparing the present pap er. A bri ef summary 
'of 'the salient charactoristics of the di~trict has alread:: been published"l/ Cir
cumstances hav~ cont~ibuted , to delay in ·the publi~ation of the full official report, 
which will ccomta:n.n m~ne maps 8l!Jl.d such other detailed dait a as could b e ontained, In 
vi ew of the. present interest in goTd deposi ts 1 t s eems desirable to present here a 
summary of r e sults of the study. , .. ;/ , 

* Published by, permisl:?'ion of the Director, U.S. Geological Survey and the Sec:):,stary, 
Idaho Bureau of, Mines and Geology • . Subj ect to Author's revision. 

# Geologist, U.S. Geological SurVey. ' ; . ' 

, . 
Discussion of This Paper , ·ttl., Iilvi ted . .. It should preferably be prosented 

at the New York Meeting, February, 1933, when an abstract ~f the paper will be 
read. If. this is impossible, diso.us~ion· in writin'g may be s ent to the Editor, 
American Ins titute or ¥ ining an'll Metallurgical Engineer's, 29 West 39th Street, 

,New York, N.Y., for, p:"eseI\tation by the Se0retary:'or ot,her r ep r esentative of its 
'a.uthor. Unless special arrangement is' made, the dis,Clia,s,ion of this paper will 
close April I, 1933. Any discussion off'ered thereafter 'sbould preferably be in 
th$ form of a new paper. 
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HISTOR!CAL S(ffiM\~y 

'i'he first di~covery of mineral in tb..:l Thunder Mountain di strict was made 
by tha throe Caswell brothers ar:::,d Huntley in ~895. They sluiced the soft material 
on the surface of the deposit in which the Dewey mine was later developed, a nd 
are reported to h~ye ,ma~e $5000 to $ 7000 each summer for 4 or 5 years in this 
way. Through negotiations conducted by the late Col. W. H. Dewey, tl:).oir claims 
were purchased in 190.1 by the Thunder Uountain Gold a nd Silver Mining and Mill-
ing Co., which prampt~y Shipped in a 10-stamp mill by pa ck tr ain a nd comme nc ed 
underground development. Exaggerated accounts of the neH gold qistrlct were 
widely circulated and'resulted in a rush to it in 1902, Bell ~ . estimates that 
b etween. 20CO and 3000 people visited the district in the sprin~:, of that year . 
The towns of Roos~velt _ and . J~elleco sprung up, and claims were staked un1 pros-
pect holes iug over an area of about 20 square mil es. Mamy of th ese holes apFear 
to h~ve been dug at random, and mo~t of them were soon ubandoned. Present de
velopment indicates tha t most of the miner a lization is oonfined to an area of 5 or 
6 square miles. At ° few places, such as the Sunnyside , H-Y.,Standard, cnd Venable 
mines, considera ble underground d.evelopment work Wins done , bilt bY' far thG most en~)c 
couraging results were obtc ined a t the Dewey) th e original discovery . The p eriod 
of active production ~s brought to n close a bout 1908 with the t e rmination of 
comp~y operations at the Dewey~ine. 

From the incomplete informntib'n ' nvQilQble~ it uPll ears thnt the t~, t.a l pro
duction prior to 1901 was roughly$40,dOO. From then through 1908 the Sunnyside 
produced about $5,000 and th e DeTIey ' not over $360,000. While a number of other 
propert i e s were l1orked , during this p eriod' li tt10 production wns obtained from 
them. Since 1908 it cppenrs tha t 1ittl~, more then $20,000 hns been produce cr in 
the district. ' ." 

" g C. P., Ross: Ore deposits in TcrtiOrY l ov e: iIi the Salmon Riv er Mountc.ins, 
Idaho. Idaho BtU'. Mines nnd Geol'.p~rmhie~2,5 (192'7) 2, 4, 9, 12-1'7. 

Y R. N. Bell: F acts -::lb6lit Thunde r , Mciuntt< in:: Eng. & Min, ;Tn!. (1902) 74, 273-276 

Y j. B. Unpleby a nd , D. C. Li'vingston: ' A r ec ominissnnco in southcentrnl Idaho. 
Idaho Bur. Minos 6. n,d Gqol. Bull .. 3 (-1920) 6. " 

Annun1 ' Vol~El ~ ~l.' Miner!!:l Resources of the Uni ted ' St a tes , nnd th a files of th\ 
U.S. Burea u, of Mine s" , ' 

Th e remarkable, l ondslide in Ma y, 1909, compl et ed the discourqgement of most 
9f the miners. This l andslide started close to the Dewe.y mine , moved over two mile! 
dO'iVn Mule CreGk and d(1II)Inc d Momjm~nt il l 'C:reek. The F'Gsult 'was that the town of 
RooseTelt, on Monume,nt al Greek just' ol;>ov'c the mouth of ' MUle Creek, wa s flooded. 'lli 
lake thus formed rema ins today, ~lthoug4 it is filling with silt. For SOffiC time 
subse,ucnt to this ti.s8.!3ter a ctivity in the district ' was, c onfined' to intermittent 
opera tions by [1 few mon. The dUmps of' th e 'DeWey mine h av e beer, l argely reworked 
by placer methods and smell stringers a nd pockets of gold close to the surfnce 
have occnsionally reworde". the~r dis'cQvorers. ' The ne i€;hboring str eams h av e from 

, time to time been prospe cted for ':pln-cE!r gold, .. but the production 'from this source 
h as not been encoura~n'g. For some Y8::lI'S prior to the writer's visit in 1926 a 
10-sttunp mill ha d been ,opera t ed dur-ingthe summer on oro obtained by a small forc e 
engaged in deve lopment work a t th e SUnnyside m'ine . It is underst'oo'd tha t this 

• 

• 

limi ted operation, has continued up, to ' the pr e sent time. Notic es in the press recOl 
the f act thnt the ai'strict has r ec,ently received some atte ntion froin mining scouts , 
but no increase in D.ctivi ty appenrs to h ave r osul ted as yet. ' ~ 



• 
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MEANS OF ACCESS 

(::. One .of the majer disadvantages of .the Thunder l::ountain district here
tofere has been its remoteness from routes of travel. It lies near the center of 
the rugged Salmon River Mountains. The only road that appr oached the district 
until recently was th~ rough and steep one that ; extends from Johr_ston Cr.eek above 
Yellow Pirie aleng the ridge crests ' to upper Menumental Creek OIlld thenc e to Roesevelt 
wi th branches to Belleco and the principal mines in the 'Thunder Mountain district. 
This road was" navel" geod and :in 1926 had long been in disrepair although still 
occasionally "lIsed by wagons :~ . Much of it is impracticable f or automobiles. Th e dis
tance along 1 t from Roosevelt to Johnston Creek is nearly 30' miles, and much of it 
is so elevated as to be snowbound most of tha yea:!!". From Johilston Creek to Cas
cadG on the Long Valley branch of ' the Oregon Short Line is about 50 miles ower the 
Forest Senric G High7Vay, .- Wi thin the last few years a road has been. built . from the 
former terninus- of ' the highway a:t Yello'if Pine up the East Fork of the South Fork 

.. .of the Salmon River to serve the mine s of the Yellon Pine company on and near 
.Meadow Cree.k. This· ro~d is -n-aarly cemplete·a. ·.8:nd its terminus wilL be-'12 or 15 mile: 
from Roosev81t and not far from the saddle' through uh1cb.-tha oidroa(f desc ends into 
Monumental Creek. Th :-, reute is . SOlTMWf_at .longer thElll the' .old ene, but in ':.;very 
way superior te it • . The high divideS between Johnsten Creck and Cascade still pro
r..ibit , use of the road by automobiles ' in winter, but airplane service during this 
part 01' 'the' year h 'as - heen established between Cascade and the' Yqllew Pine property 
on Meadow Creek. 4 / ' Consequently, modern transportation facilities have now been 
brought so close-the t ' th:eir extension into the Thunder Meuntain di strict vloulJd be 
a :c:omparati vely easy task:. ' 

g . S. Canwbell:: 33d Ann. Roport , of 'the · Mi ning Industry of Idaho for the year 
. 1931 (1932) 36 , 37. ' ,. .. 

-· GENLRA:L GEOID GY 

The ' ent iro 'district 'arid the sUrToundin,g region for 'miles a.reunn is 
underlain by 'the rChallis ' 'V'olc;anios~.· · , This is 'a thick sequenc'e of lava · flows and 

,' pyroclastics whi'ch isof -·6arly .Miocene or ,lnte O,ligocene ,age,~ ,'I1le surface 
.: ; 

5/ · C~ P. Ross: Geol'ogy a nd ;:ore d,epostts 'of : thq Scafo8!n, Alder . Creek, Li ttle Smoky! 
ana 'Willow Creek· rr..ining districts, 'Custer cand Camas ceunti ,es, Idaho. Idaho Bur. 
Mines end Geol . -Po/llPhlet '33 :('1930 ) .'2. , : 

Geology ·and ore deposits .of ·the Costo quadrangle, ' Idaho. U.S. Geol. Survey 
Bulletin in preparation. r,· . ' 

" . 

on which this formation :'rests :' is :irregular ', .Older rocks are exposed along Monu
mental 'Creek about 7 miles above and 8 miles be low the site of Roosevelt. They are 
proba bly not far below creek : ~vel' at. Roosevelt. · No Tertiary intrusiYe .rocks ure 
klicwri. :anY-Where in the viCinity of the mine!'J, but tliere is . u large ' intrusion of 
Miocene ' ' gruriiticrock fjj along' the Middle Fork .of the Solmen :£.liver somewhat over 
11 miles to 'the east'; : am ' related ' dike ' rocks are plentiful on Rush .Creek about 8 

"miles to the north, " 

y C' .p, R6sa:Mesozoic andTertiary ' Gr@niticrocksin Iduh-o • .rnl. of Geol. (1928 ) 
: 36,:' 682--686, 692-693'. ' , , ';' , : ' . - . ' 



- 4 -

. The Challis volcanics in the Thunder Mounta in di~trict are preponderantly 
·rhyolitic. The lutitlc ' and andesitic rocks that .make. uP. most pfthe lO'ITer part 
~f ' t~e 'fomation in other parts '0f south ce~tr~.~ l Idaho are not e)qJlosed here. ' The 
loWer part Of ' the sequence on the MQnument.~~ Creek slope is massive , da rk pur
plish rhyolite several ' hundred feet thi.ck • . Resting on this ti re the light colored 

. peds of rhyoli ti-c ' I nv tJ , tuff, fl nd conglomer a te that ' contnin the mine workings . 
The lavt:i :('lows make up Q small" propo'rtion of the totol, and some of them a r e 
only a few inches thick. 'lb..e totol thi~klIlle8s of the ligh:t colored beds i s 500 ft. 
or more . '!.h e upper 200 ft. of this is l a rge l y tuffc.ceous co'nglomer a t e with well 
rounde d p0bbles 1 to 2 in. in diemeter, mainly of light colored rhyolite porphyry. 
Both ' the lava end the tuff contain piece s of solicified ~ood and other fra gmentary 
plant remafns. Some of the less silicified fra~ents ar e black a nd look charred. 
In placas ther'e er e l ayers of impure ligni t e from a few inche s up to 80S much as 
2 'ft. thick.· Large logs wor e r ound in tho Dewey workings, and some of the s e con
t a ined mucn free gold.21 About 200 ft. o f dense bla ck b as a lt, in part vesicular, 

7/ ~. B. umpleby 3nd D. O. Livin@ston: .Op. e~t., 6. 

overlies the light colored beds at the Dewey mine and simil ar rock crops out in 
sever e 1 othe r places on the Monumental . Cre~k slope of Thunder Mounta i n. While 
most of the light colored roc k in the distr~t is more or l e ss hydrothermally 
altered, the basalt .is nowhere known to b e 80 ppreciabiy aff ecte d • 

.on the Marble Creek slope, where the Sunnyside mine . is th e only develol'
ment of consequence, the geology differs in detail. On· the' lower .. part o·f this 
slope li~ht pinkish and . purplish lava with numerous quartz phenocrysts predomin
ates over a v ertical r ange 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 lave s imilar to that on the Monumental Creek 
side o f' the ridge. No basalt, conglomerate or lignite are present, ho wever. 
Many of the light c olored rocks are so thoroughly kaolinlzed that it cannot be 
posi ti vely determined from. microscopic study whether they are tuff or lava. 
Exposures in fue Sunnyside mine show tha.t some of ' this' rock contains numerous 
irregular fragments of similar material. In a nd near this mine a n early black 
rock, ~ probably about 45 ft. thick, overlies the a ltered light colored rock ~hlch 
constitutes the ore . The dark rock is composed of fra gments of s!licic lava of 
irr'egular size' and sIrape." but generally rather roundeq., in a f ine-grained matrix, 
ap~ arently composed of cla stic gra ins of glass a nd lav~. ~is rock ~s so thor
oughly kaolinized that 1 when wet, it can be molded to' some extent in the fiAgera. 
The contact with the light c olore d bed below !is rolling .. . In place s the da r k 
upper rock .fills crevice s in the light one , -;Jhich was evide ntly previously frac-
tured. The filling of th e crevice s is so irregul ar as to 'suggest 'that it '.":as 
done by 'solid f r agments rolling over : th e ground a s a volcanic mud ftow r u th er than 
by fluid ·lava. The durk rock TI ill consequently be r e f erred to in this r eport as 
th e mud f iou . The light · colore d ro ck beloVl is c~mposed of a number of b eds of 
only slightly differing character, aggreg~t1ng . s ever a l hundred f eet in thickne ss. 
of which the mineralize d rock in the mine working.s make s up somewha t ove r 50 ft. 
Diffe r enc e s .in color 'P ermitt ed '(flstinctlon in underground map'Ping be t wee n light 
and dark pha ses of this rock, but n o diagnostic differ ence s b ~tween.·thcse varietie: 
ar e ' perceptible' under ' the microsoope . In same places. in tho' mine the y grade into 
each other. Elsewher e the contacts b et ween them are fairly sharp. Wh at ever the 
exa ct character amd mutua l r e l a tions of t h e t wo vari oti os, both cons isted, prior 
to a ltera tion, ma inly o f gla ss [. nd a vori s.ble proportion of sma ll quartz grains~ 

• 
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The strata on both flanks of the Thunder Mountain ridge are rolling and 
vary materially in attitude within sho:n:·t distancE's, in part because .ot:.irr~gul~ritie~ 
in -ot'1gil'1.el deposi tien. In a gener~l way the rocks are flexed into· . l!l.nant1c11,n~ of 
northnesterly trend whose axis lies near~ ~he cr6st of thE. ridge. Dips o~ either 

flank rarely exceed 250 and much of the rock li es nearly horizontal. A·few ·hundred 
feet·· ea.st · oi'·the\::aved ground ubme the main DeTIey workings there is :.a · 'ne~;ly Ver
tical. fault , whl'ch b:t-1ngs the basalt against the tuffaceous conglome.rat·e . :It.· 
strikes N~" 500 · ~V . ' (s.orriewhut more northerly ,than: the average attitude, of the ,strata) 
and '- has a 'downthTmv 'o'frdughly 200 ft. to the southwest. ,'The same or . a rE!lated .,~au:lt 
zorfewa·s followed by the now inaccessib.],"e workings o f the Dewey to a d'epth o:t$out 
'240 ft'. , No 'fw 1 ts . of 6l1y magui tude exi St in any of Jh e underground workings :ac-. 
c es sible at the time 01' 'visit, a1 thouish nm:~rous elips resulting from minor adjust
ments are p r esent • 

. ~. ~ : i : • i : : 

:. :0: . , ' , • ~ 

. " \' , . . OBE DEPOSITS 

Charact er of the, M'in~ralization 

Alf the light cream to ' burf cf}l~r ed st3';a ta in the di strtct '. bo .~h tuff and 
lava ~ " are alter ed in a fashion that 'differs in d.egree rather than in ·kind frqrn that 
which characterizes the deve1opeq.or ~· d e:p6'~t ts. · It fi]Dpears that ' t e J?uous solut.iOp.s 
SUffused these strata over a wiae ~ea and wer e locally conc 8ntrated where · condition 
wer" favorable. The mar 6 int~nselY min eraliz~d ~terial ' constituting the ~rebodies 

~ can scarcely be di stinguished from t he ' surrounding' rock excopt by assay. , . 

The principal products of the mineralization in so fa r as de t ermined by 
tho present study are gold, with its associated silver, pyrite, :~uartz and clay 
minGrals. It appears from' the reports of those familiar ~ith 'the Dewey mine that 
SIC.~ 11 am:>unts of other . :rlE)ta)..licm1nerals , . sup.P9sedlJ~ i:r;tcl~din~ arse nides, existed 
there. espacially ,in the · dcepe'!' -,! orkings; ' EV'idGnce exists that th e p ercenta ge of 
r e covery by amalgamation i ,n ore ~rom this mine .decroased somewhat with d epth. 
Othe r ore deposits in the Chaliis volcaniosi,n tb,e,surrounding region are new known 
eOramonly to contain a s e leriide r e sembling naumanni t e , so fine grained a nd sparsely 
disseminated as to b e r ocognized only on the p.asis of chemical examination. ~ This 

, . , 
, ! Al C. P. Ross: Or o deposits in Tertiary 

Idaho. Idaho Bur. Mines and Ge.ol. Pamphle t 
ublished data. 

lava 'in th e Sajrnon Ri~er Mountains, 
25 (1ge7) 13-16.' . Also subsequent un-

mineral is conseque ntly 0 be 'expected in some of t he ore in.· t h o Thunder Mountain 
district and may a.ccdunt fo~ s~o of th e r eport'ed difficul.# :es in r ecov6ring the 
gold from this ore , :. . 

Pyrit e is tho onl¥ sul f ide that ha~b oen reQpgn~zed, and t his is nowhere 
abundant. Rarely therE> arc nodule s Of pJ.''Tite containing l ear gold in tl:e c&nter. 
These nodul""s assay $40 to $ 8013. ton in gold. ':;l · The r e st .' ~'f the pyrite, commonly 

97 J. B. Umpl eby and D. c. £j,~i~~~t~!~~ · ' Op. Cit~ ·, 6. 

in tiny crystals, is presumably also aurif erous, but a l ar ge pro~ortion of the gold 
is in fine :'lakcs of the native metal. Huch of it appears 1D b e de posited in cracks 
in the rock,- rather than uniformly distribute d through it. 'Th e highe st annual 
average recovery in the Dewey mill during the period from 1902 to 1907 inclusive 
was 0.456 oz. of gold and 0,259 oz. of silver to the ton in 1904, and the lowest 
was 0.200 oz. of gold end 0.140 oz. of silver to th e ton in 1907. The weighted 
moan for this p eriod was 0.2915 oz. of gold and 0.1884 oz. of silver to the ton. 
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r.he loss 'in milling is unknown. It is reported th~t the are mined ranged in 
Talue from $6 'to $30 ' a ton, rumd the above figures indic~te that its average , • 
value was somewhat over $8 a ton. ~udging By the reported returns fram ,the 
relatively ~all pro~ortion of are so far milled at the Sunnyside and fram the 
results of the owners' sampling, the main orebody there is of sUnilar average 
tenor. There are considerable masses in whiah the tenor is $5 a ton or less, and 
in the Burr Oak tunnel, over 200 ft. below the haulage tunnel, valiues of $1 and 
somewhat more are reported. Less information is available regarding ~ther mines 
in the district; but it appears that, outside of the Dewey and Sunnyside, no ore-
bodies of any magnitude averaging over $5 a ton are known. 

The ga~e in all the deposits consists of the rhyoli~ic country rock 
in which the original feldspar and glassy material has been kaolinized and locally 
somewhat silicified. In sam~ places, perticularly in the Sunnyside, there are 
irregular seams filled either with white clay or fine-grained quart~. The clay 
is clJ.early 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. Emb~dded in the clay are numerous small, doubly terminated quautz 
crystals. 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 C. S. Ros~. The chemical character of the clay is indicated by the analyses ~, 

in Table 'I, JDIlde on samples from the Sunnyside mine from which the quartz had been 
removed. 

Table 1.- Analyses of Two SpecUnens of Clay from Sunnyside 'Mine 

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

Sample 1 Sarr:q>le 2 
Per Cent Per Cent 

Si02 57.02 47.50 
A1203 26.10 31.52 

Fe203 0.92 1.18 
':-eO ' 0.38 0.50 
MgO 0.50 0.72 
CaO tr 0.64 
Na20 none 0.19 
K20 6.45 7.90 
H20 - N.D .. N.D 

H20 ~ 8.20 9.92 
Ti02 None tr 

99.57 100.26 

,. 
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STRUCTURAL RELATIONS 

Ip. the Dewey mine, so f&r as can b$ judged from available infCtl'.m8t.icp. and 
mine maps, th0 ore lay largely along a nearly vertical fracture zone,wh1ch evi
dently served as a conduit for the solutions; but mineralization was by no means 
confined to the brecciated rock. For example, development on No. 1 l evel 
penetrated ~ineralized grouri~ in thoroughly altered rock for a l ength of over 
600 ft. and a width of over 200 ft. alth~ugh much of this was of a grade below 
that then being milled. In the exte~sive surface cuts, made by sluicing and 
otherwise, minerulization, at l east in part hypogene, extenis far into un
br&cciated rock. This mine contained over 2000 ft. of workings which extended 
through a vertical range of about 240 ft. Mineralization continues below this 
depth, but ore or satisfactory grade appears to have bGen scanty below a iepth 
of 114 ft. Stoping was carring through to the surface. In spite of the diffi
culty of maint ~ining openings in the clayey ground, there was one sto~e l¢ 
square sets high, several 'sets wide and 46 sets long, showing that the better 
ore in the f racture zone was in shoots of fair size. 

Condi tione; _ in the Sunnyside mina ar e fundamentally different. ' While, 
at the time of visit, the main workings totaled about 3600 ft.,the stapes W8re 
compare tively small. EInphasi:J had been lui d on development rather thun pro
duction. The bette r ore is concentrc t ed in irregular, ill definGd masses im
mediut ely below the volcanic mud flow, which a lthough thoroughly kaolinizea 
ap]!ears to contain liittle or no gold. Both l ot erally ~d iniffepth -the limits of 
the ore ar e those im~osed by decreuse in assay val~o. Most o~ the rhyolitic 
rock throughout the 'Ilorkings uppears to cant:'} in D.p]!reciable <Jl!Tiounts of gold. 
There is a pr ogressive decrea se do~n~Qrd to the lowest development ~V8r &00 ft. 
b 310~ the mud flew. 

No f D.ult or brecciD. zone 'of consequenc e is exposed in the workings, but 
in numerous places the rh~rolitic .rooKis brokGn by sli]!s nnd irregular s erur..s , 
in part gouge-lined • The better defined slips strike north or 0 11 ttle east 
of north D.nd dip steeply wost. They c..ppeur to record merely minor movements 
of r oadjustment in the kaolinized rock. 

The other accessible workings in the district, notably the Venable and 
Standard mines, expose diffu,sed min er ali z,s·t"ion more closely resembling tha.t at 
the Sunnyside than that in: the fracture zone ' ut the Dewey. Rock someTIhat like the 
m.ud flow at the Sunnyside is present 'in some of th e other \1orkings but development 
is insufficient to show its r e lation to the ore . 

'oRIGIN 

The relations outlined above suggest that mineralization was occasioned 
by tenuous solutions which suffused the strata 'sufficiently porous or easily re
placeable to permit. penetration •. v\'her e· conditions ·:lTere favorable, cono entration 
took :place. The fault zone at th u 'DeTIey, which' provided a r elatively easy path 
for th e solutions, BlIIld the imperv1.ous volcanic mud 1'10-;-' at tho Sunnyside , which 
trapped rising solutions, each in' differ ent ways brou~ about such concentration. 
Th'a diminution in metallization with d~pth7 the structural r e lations and the 
character of the asseinblage of minera ls de]lDOsited, 'strongly indica t e that minerali 
zation was br~ught about by heated, probably alkaline ascending solutions, r a ther 
than by the cool, acid solutions ch~acteristic of desc ending circulation. At 
first glance . thEl . abundance of cla y miner als might · sugge.st an alteration process 
similar to that of weathering, but th e princip?l resemblance ts in superficial 
apI£ aranc e . Where the' clay fills fissures these pinch outup'I'l'ard pather. than down· 
ward. The clay minerals are in ciean-cut cry.stal i'la:t8s (Fig •. 2). 'I'l'hi·ch ·is .. not tru 
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of clays derived , fram neath ering. They are rich in potash and contai n almost no 
soda. According t9 c.. S. Ross, in clay ~H:od1Itced by 1Z?eathering the reversp :ts 
generally true even though 'many of the rock s wea~hered Cal, t n:i.n abunda.'1t :;:,otash. 
The presence of quartz crystals in the clay seams and of fresh pyrite in th '3 
kaolinized rock also indicates that descending circluation processes have played 
little part in the formation of the ore containing the~. 

Obviously supergene processes have haa some effect locally, as is evi
denced by the pr'e sence near the oorface of small amounts or such oxidation products 
as limonite and manganese oxides. The ore originally mined py slule'ing was mOr'e 
or less oxid~zed arne probably was locally enriched. 'At one point on Dewey ground , 
direct proof, of deposition of rich gold stringers by descending soh:tions was 
obl;3erved during the visit in 1926. Prospectors were working thin, nearly vGrtical 
seams i~ tuff beds tha t contained gold in flakes and grains, much of ~hich was 
reaiily visible to , the unaided eye and far coarser than that characteristic of the 
ore at depth. so" much of th'e gold -:;;-as concentrated near the upper contact of an 
irregular lignitic bed as to lndicate that it was precipitated from ~ater descend
ing in the s eams by tIte , carbona,ceous :(Ilatter in, the :D.igni tic bed. So far as the 
evidence goes , however , prOices'~es' of this ' sort were , !3ffectii.re for only a short dis-
tance below the surface. . . 

I, .. ;' 

The duta summarized above imply that the d9minant process of mineraliza':" 
tion was ci f fusion of solutions originating in depth and deposition fr~m them. 
The source of th ese solutions is not quite so clear. It is 3;ossiblo ttat Miocene 
grani~e or related intrusive'rocks are present at de pth much closer to th e Thunder 
Mounta in district than is evidonc ed by ·knoilll exposur es. If so, :;manations fran them 
may h ave caused the minoralization. Another possibJ.e source is in th e volcariilC! • 
strata themselves. LaYa is not commonly thought of as giving o&. large quant i ties 
of aquoous emanations , ye t there is a bundant evidence that a certain amo~nt of 
such material is present in many lavas. Hydrothermal alteration sufficient to de
compose ferromagnesian minerals ~d sericitize f olpspars is common, The filling 
of vesicles wi th amch min erals as Quartz and zeoli tc~ is generally considered to be 
occasioned in part at l eas t by ·, aqueous emanati'ons .fr.om the' cooling I nv&. It iVould 
require but little variation in composition and increase ill volume for genetically 
similar solutions to produce r esults such as those observed in the ore deposits 

I 
of the 'Thunder lI~ountain ilistrict . Such solutions mi gh t be derived in purt from the 
'Tery strata now containing the orG doposi ts, but probably came in larg0 ll8r't fr<D'm ' . 

. mor e or l ess similar underlying strata. 

'ftlc s e ore doposi ts dUffer in numerous f eatUres fr<DID most of those else
where in Idaho, There are even marked difforenc e s bot uc'c n th0m and tho more com
mon deposits in Tertiary l a va, chara ctorized by ribbon-banded quartz, although , as 
has been pointed out t

lO; thore are also important r esemblances. Tho se difference ' 

!Q/ C. P. Ross : Ope cit., 14, 15. 

point . to some modifica tion at l east of the conditions governing the formet ion of 
~he deposits. The theory tha t the mineralizing solutions of the Thunder Mountain 
(l,i strict were derived from the SaIne sources as tho volcanic strata seems more' prob
~ble than that they came ~rrnn same granitic mass at depth. 

A somewhat different theory has been advanced by Zies 1lI to, occount for 

W E. G. Zi es: The concentration of metallic constitUents by volc~ic emanation~ 
Bull. Nat. Rpsearch 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: th'Ose of the 'niunder Mountain district. He c'onsiders that silver, 
lead," copper, tin, ~61y~denum and zinc found in fumarole deposits itl ·the Valley of 
Ten '!'bo\1ssnd ·anoke·s ·viere deri ved from the surrounding rhyolit ic pumice and were 
concent-rated .. by means . of .. emana.t.iQns, of steaIl). .. f:J;'on: some fairly deep-seated i gneous 
body. Pa.rt c.t.: . 1;)lt':) .~at.eria'.l · dep08i ted, nota biyth~ Inagneti te, 1+e r egards as having 
corr.e f;rom b elqw in combina.'tio·n ~1fth' halogens. Such a theory would accord with the 

.condi t:i6~£r1;hat . appear to' 'have existed. during the formation of the orebodies of the 
'fhUl:\.der '!vioUli~aiD. di stric't t ' eXcErp't the t 'there is li ttle indication of the existence 
of :rest~i ,ctedfurtJ.a;rdHcveri.ts, and all available evidence suggests that the ap
pro:ldmat ely contemporaneous gr,anf. ti'c intrusions . lie fa:!!" east and northeast of thi s 
district. 

COMMERC IA L OUTLOOK 

The comparative neglect th~t the Thunder Mountain ~istrict has suffered 
since 1908 results in part from its remoteness aJ!ll.d in part f 'rom' lack of clear 
comprehe~sion of its ore deposits, ch ich differ ,. in material respects from any other 
in Idaho. Recent developments to the west have greatly reduced the distance from 
modern roads and the impr~vement in motor trucks and airplanes has made remot eness 
from railroads a much less serious, 1'actor than was formerly the case. Much more 
quantita tive information as to grade and size of the orebodies is r e~ired before 
an adequate conc8pt 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 and in 
recovering the fine ~nd partially refractory gold are to be anticipated. However, 
modern t echnique should ~ercome these disadvantages; ana: it TIould seem that the 
outlbok is suff iciently favora~le to war~ant thQrough investigation in th 3 near 
future by an organization capable of operating on a large scale • 

The amount of mineralized rock present is very lart'e. Pockets and stringer, 
of high grade, mainly supergene, ore can still be found here ~d there by individua~ 
prospectors, but the quantity or such ore remaining is probably so small as to be 
negligible in plans for any large~6cale 'operations in the district. A company re
opening any of the mine s must expect to handle or e containing $8 to th e ton and les; 
The average t enor of the ore mi ght wcl 1 prove to b e little more than one-half this 
figure and much of th E:: mineralized material is of even 10\Jer grade . In many places 
ore will be found practica lly a t the surface . Elsel7here th ", owerburden may be con
siderable. Although the oreshoots developed in the Delley and SunLyside mines de
creased markedly in grade b elow a depth of 100 ft . ', th ere is no a:pparent r eason 
why structural conditions favorable to the format ion of other oreshoots should not 
exist a t l east to the bottom of the local light colored rocks . 

The moot profitable period i n the history of the distri®t appears to have 
been that in which the Caswell brothers and Huntley op:! rated by sluia:-ing the rock 
at the surface. This process is of obviously limited application , but some such 
cheap, nonselective me thod of mining seems to offer the most hope for future develo; 
mente Prosumably at least 60 per cent of the gold could be r ecovered by simple 
amalgamation. FlotatioL or other processes that could b e utili~ed in a mod ern mill 
would doubtless result in a high recovery. 

While miner alization exactly like that at Thunder Y.ount a in has not been 
discovered in amounts suff icient to he of commercial inter est anywhere else in Idah· 
there remains a possibility that prospecting directed specifically to that end 
might se r ewarded . Outcrops of such lodes wo uld be so inconspicuous and differ so 
much from the quartz l~dges commonly souGht that they mi ght wel l escape notice . 
Mineralization is certainly widespread in the Challis volcanics . This is attestec. 
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not only by the famOus Yankee Fork district, Custer Ccunty, and the less knoT.n 
Parke Mountain and Grave l Range districts, L8mhi County, but by numerou3 scarcely 
prospected occurrence s scattored over tho So lman River Mount8iml.1:§j Most of the 

OW C. P, Ross; Ope ci t., 1-21; e lso subs equent unpublish ed observat'ions. 

mineralization is in or closely associated ~ith rhyolite and rhyolitic tuff in the 
upper part 'of the Challis volcanics. 'This horizon is easily r ocogniz.ed, sinco it 
everywhere consistes l a:r:gely or entiroly of nBurly whi t o r ocks. Any ar ea in it 
,wh er e there has been :i,nte ns0 ka.olinization or tb e disscmim tion of pyrite or quart~ 
1.s ,''lQrthy of inve stigation', 

'" . ' 

• 
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Fig. I.-Sketoh M:ap of the Thunder Hountaih Mining District, Valley County, Idaho 
Modified from Forest Service Data. Outlines of Principal 

Groups of Claims from a Map by Gordon C. Smith 

Fig. 2.- Photomiorograph of clay from the Sunnyside mine. 
roughly X 50. By C. S. Ross. 

Magnification 



It seems r easonable to suppose that the north-south segments 

of fractures representi 0 er fractures connected with the 

regional axes and reopened by younger, 

northwest arching. uch/ eopened fissures are less favorably oriented 

with respect to pull exerted by arching than are the 

northwest fissu. 
,/" 

nt preference of ore 

Ima fracture system. 

anticl i nal axis;this may explain 

e northwest se~gments of the 

---------------------.. ----.... _ .. --------------
Casto Arch, Idalio 

Sources.-

C.P.Ross(1934), Geology and ~ deposits of the Casto quadrangle, 

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

Thor H. Kiilsgaard(1948), Unpublished term paper,Graduate b~hool, 

IL ~b:l~j"\'(1:\h\ ~ersity of California. 

About 60~miles northwest of the Ima tungsten district a straight 

northeast belt of granite of Miocene age forms the core of an elong-

ated arch by upfolding of overlying Challis Oligocene(?) 

volcanics. GranoAhyre dikes int}ude the granite and its cover,striking 
~ '~I.J,~d~ 

for the most part wi~h the arch ~is . 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 a«ial 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 fmll development of the arch." 

This notion parallels closely the ideas of H.Cloos concenning 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 shp,cted zones striking parallel to the axis or the arch 

and dipping noryhwest into the core of the arch carrJl); narro quartz 

lenses showing ribbon structure. The district has produced nea ly 

15,000,000 worth of silver and gold (Ross,19S!l;.Anderson, 1949) • 

At the northeast end of the arch,where arch and granite co e start to 

plunge northeast lie the Yello jacket and Columbia ines.(Ross,19;r4, 

p.110-113). The country rock is · Be1tian quastzite dip lng ' no~east 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 N30oE, and by the 
BoJ~ 

Yellowjacket lode which trends N700 ~ ~ fractures are nearly verjlcal. 
( 

The YellowJacket lode 1s a shatter zone oontaining numerous stringers a: 
-

veins separated by altered quartzite. tno~her set of veins ~1n the area 

strikes northwest,showing a. oross joint arrangement with respeot 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 ~ountless porphy 

dikes of the same age(Mitocene)as the Casto granite and granophyre dikes. 

T:'le dikes of the porphyry belt invaded preexisting ~issures and sheeted ZOl 
. ' 

1'e ctivated for their benefit ( Ros~ J1933 ,p. ~29-343JI934ij,.19~3 ,p.2n5e€72). 

Impo~t .nt :old- quartz lodes within the por- hyr) b It )a~aIlel ,the dtke9. 

El Org District, exicg snd Michoacan, Mexico 

SQurces.-

R.T.Hill(1905),El Oro di!:.trict, Mexico, Engr.& Min.Jour., ar.2,1905, 

p.4l0-4.10. 

EI Oro iilining &: Railway Co. (1905,190a) ,Reports to 


