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The veins of the Clark Fork c}.i.str,1ct h~ve been mined ' on a small scale 
since 19l3. In May 1943, the dist,rict was' :exEim1ned' by an' engineerj} of the 
Burea~ of Mdnes with a view t~ possible exploration for larger ore d.eposits 

!I The Bureau of Min~s viil ~elcame trepr~t1~g of this paper, provided the 
following footnote acknowledgment is made: j'Reprinted from Bureau of 
Mines Report of lnvest1gat1on~ 3992." 

Y Chief, Albany Division, Mining Branch, Bu+eau of Mines. 
2/ Glenn C. Reed, Al,bany Divis:\op, Mining ;Branch, Bureau of Mines. 
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that might be of value to the war effort. The. area adjacent to the Hope, 
Whitedelf, and Lawrence mines was re-examine~1 December 27, 1943. As a 
result, tl].e. B~·eau.of Mines .started I?xploratory. · oper~tions in the .district 
during the·summer of 1944 which was continued until the late spring of 1946. 
This· 'report 'presents ·the data ·obtained. from the ' 1hvestlgat10n . . " . . ., . "" . 
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In its program of exploration of mineral deposits, the Bureau of Mines 
has as i,:ta primary obj ecti ve the more effective utilization of our mineral 
resources to the end that they make the greatest possible contribution to 
national security and economy. It is the policy of the Bureau to publish 
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after its conclusion •. ·The Mining.Branch, ..Lawell B. Moon,. chief" conducts 
the preliminary examinations, .perfo~ the actual exploratory work, and 
prepares the final repoJ:'t •. Tho.Metallurgical Branch, R. G. Knickerbocker, 
chief J analyzes samples and .performs beneficiation tests:. ' 

The exploratory.work ,at Clark Fork .was ~art of the activities of the 
Albany DiVision of the .Mining Branch" .. S. H. Lorain, chief. Project work 
was under the immediate.Q.irection . of . Miro Mihelich" mining engineer, Albany 
Division, Mining Branch .. , . ~ . . . . . ' . . _ '. 

I . .. _ -: ~ 

Chemical analyses we~e.performed at Reno, Nev., under the direction 
of A. C. Rice, actiRg' enginij)er.in charge, Rare and Precious Metals Experi
ment Station, Bureau of Mines. 

The author wishes to acknowledge the wholehearted and courteous co
operation extended by officials of the Hope Mining Co. and the Whitedelf 
Mining ·Co., on whose properties the work was ~o~e . 

• , . 4' \ . .... , 

LOCATION :~'W ACCESSIBILITY 

The produciilg mines of the ·' Clark: · Fork district" are in Lightning· ,Creek. 
Valley'~ 1 to -2' ini1es . north' of' the' tbWh ' of' Clark Ji'ork, ' Idaho • . . Clark ·Fork 
(population'400) is ' nearthe eastern end of Pend Dreille lake~ It is on -. 
U. S. · lI1ghway 10' (hl tern-ate) and· on the main line of the Nortbfm Pacific ~. 
Railroad (fig~ 1): ' The nearest large supply center is Spokane, "lash., 
93 miles by rail or 100 miles by road southwest of Clark Fork. The mines 
are about 2 miles by nearly level, graveled road from the railroad station 
at Clark Fork. Freight rates to lead smelters at East Helena, Mont., or 
Kellogg, Idaho., are ' ne.arly identical. The rates on concentrates from 
Olark Fork to East. Helena" ar~ as follows:.· 

. . Per ton 
valuation 

$25 
30 
40 
60-80 

Bater 
dollars fer 

$3. 7 
3·64-
4.02 

.4.72 

ton 

ij) S. H .. Lorain, chief, Albany Division, Mining Branc)1, Bureau of Mines. 
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HISTORY MID PRODUCTION 

. The 'i'irst o:re discoveries in the Clark Fork district probably were 
made shortly after the 'discovery of ore in the neatby Pend Or~iile district 
in 1~;; . The firat 'recprded shipments of ore were from the Lawrence mine, 
in 1913. The Hope vein (fig. 2), originally knoWn as the Elsie K., was . 
discovered in 1923. The \-!hi tedelf vein is said to have been discoVe'red 
in a road constructed in 192.6. Altl;1Otigh numerous other veins have been 
disc()vered withiIi the di'strict, the 'only noteworthy production has been de
rived. from. the three mines mSn'tioned ' abov.e. The recorded production from 
19~3 . to 1942, inclusive, .is t&b~ted be1ow:~ 

. . . '"' 

. f . '" . i . . 'I '. : Metal recovered 
:. _ .• :-:. : ...... 'crude ore; /Con6entrated; Gold, i Silver, I Copper.,l j. Leadi' LZinc, 

Year . . . tons I tons I oz. ! oz. lb. I lb. I lb. 
1913· ~· .~~' ~~ •• !. " 4~746 '. i 355:' 0.26 i 4,877 .. : 
1914~· •• '-~;.~ ! . 324 ' j ' 81 " .'21 '/ 1,326 III 510,5791· -
1915':~ ~' . ~ . ~.~. 457 ! llO .,08· I. 1,455 40 '121,9141 

1916. ~,.... • 454 ·:.! 73" . -'1 . 943 74 . 1 163,3081 
1917.~· ••• :~ ·.' ~· , · 762. · i· 127 "':, 0.08 .. 2,254166 111,2251 
1918 ~ '. ; .; . : .~ . :~ '1 :, : ". 77'X' 128 · . ..• I: . _ . / 2,195 " ' 159 197 271" 
1919.~· ·.\ . ·~ ·; ~· 1· '. 144 '37':·: .. : .. 1 - I' 518 199:75311 . 
1920 •••••••• I' .. I - I '56;514, . 

I i I I 

11~.2~.· ••.. .•• : ••... ~ ••... ~ •.. .•• \ .: .. ·r::.·:· .. ·: . ... + .. .. :'. 'r .. ... ,,.-' i .. ... .;.. , .;,... i" ,, ' .... ~ I, 

.7'-C,, · ; 94 ' I': .,:' . • J ''' .'.! ":1,4.581 -. '.:.. .. . :1' '145,167 .. 
19~3· ··~ ··· :~ ';·· " l . ' " ,6 . i

l
·;'··.'.··.· · .. . •. " . .. '. .1.·. · ... ... I, . _5 .. 3.5.[1 .. · ... : -_ .. ' 1. .51 .. ,970

1 i~~~:::::::(.' : ' ~;4 '"i 34 .1 I~ .. I .. 9, 080 " .. · _ ... . I " 198,078
1 

1926'~· •••• ~ ~ · . .. !\' 1)322 [ 46" ;-, O .. ~5:;:L 1f;·,y60 1· ~~·~5~·:· 11.,b03jG·~~ .• " 
1927........ 3,028 i. . 92 . jl ~ .20 ! 11616?1 i . 246 ,2,179,146\ 
1928........ 2,483 I,, ·· 71" '. " - r 7-4,461l" 398 il,445,4451 
1929 •••••• _.~U,,797 I . ... 660 .. 12.70 .l 88,5.22 1 80~ !1,791,8541. 
1930 •• :.-~ . :~ ..... ~. '. 19,;t.f3~:.,::. J-'V: ··:l,l?? :'\ ', .. .r 85 .. ,96?1~ 2-,601 ',. !1· l~992;,496 f. . . -. t ..... I . ...• ' . I. . ' , . ' " . I 
1931 ••• ~' ~ ' •• " ~ .. !., 2~,,5i6 ... r : " 1,380 ·r~·:~r 89·, .55o l. e:;629 :· .i;,·12;,:3~O ! . · .. 
193~ •• ·•·• ~ •• ~ - 11 - 1l,99g .: ! 24~ ."· .' t,· .. . ! ·53.;' 1.05 1;::l·,lQ3 ·J~;l89 :,915! . . 
1933 • . .. ....... .. . 6,.455" ! .. 414 . . O .. 6f} ! ''24 , 219 1 ":' 762 i .. ~42,848 i · '- '.' 
1934 .: • .•..•• ~' .~ ... ! ' . ' 6';700 · ~· . . ._.' '., ·1 ·: .;50 '-!· 212 '~'348j-:>:-' 45:0 ' 1:·: 665:,4951 .. .. 
1935 •• .•. : ••• -.. .. 1 :. ' 4,764. '-;:: . ': ... : ;'''- .' . ~ .t :~.~ .~O ! 12J'71-3'! .. 2~6<J..' ~~4 ;546; 

. ' . , 

": ... . 

'21 Co:inpiled under the direction of· George ·E·. 'Woodward,r supervising .engineer , 
Salt Lake Section, Economics and Statistics Servi ce,- Bureau of ~es. 
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·I! Metal recovered. 
I CrUde ore, j cancentrates, Gold, Silver' I Co~per,1 Lead, ! Zinc, 

Year . tons tons oz • oz. ' lb. lb. i Ib • 
1936 ••..•.. j " 10,250 ' , 2.80 "'37,). 2 1 ! 1,168,3581 

1937 ..... ~. ! 23)806 114~00 . 52,206 1 . 1,695,466j 
1938 ••••••• l 12,~91' 626; 4.001 47,320 , 1,346,668: 
],9.39 eo •••• ; '1 12,,),,35 798 ' 11 

4.00 48,3.55 1 1,597 1,232,7971 
194·~~··~·~· i 1

9

2",7

61

59

6 

I:"''' ' 821 I 3.00
1 63,279 , .2,400 1,195,1761 

1941 ••••••• : l. ·ooi 58,7471 3,171 841, 867! 
1942 •... .... i --.-:::l=2:.Lo::...u. __ !------=""'-=-......... ~ .. -=2:.:.: •. .:::.:QO~l --:.4.L..~:..L..t_1 -=l::..z.· ,£;1::;..4~ ......... -=8=12~6~2~01~0...,t..;:,.00~O 

16tGt~~ ••. -. : 190,486 ! 37.18! Q82,746 ! 19 ,993 j 23J 478z863: 70 JOOO 

. Approxiniately 12 percent· of the lead. and. 2.6 percent of the sil V'er were 
Produced by the Lawrence mine. ~he remainder of the lead was produced in ' 
nearly equal amounts by the Hope and Whit'adelf mines. ' The Whitedell,' how
ever, has produced nearly 67 percent of the ' total silver. Neither' zinc nor 
copper were paid for prior to 19~2, when the premium-~ayment plan was in
troduced in connection with the war effortj consequently, the productlon of 
t.hes~' m~tals was not recorded. NeVertheless, it is estlmated that output 
f,ram 'the three mines has been approximately l,600,oOO .pounds Of zinc' and . 

. _. . . , • l.. •• . ." 

100 , oq~ ~ounds of ,copper. . '. 

For the past . !=Ievera~ years tp;e Lawrence and Whitedelf mines have been. 
operated only intermittently and .on a smal). scale by leasers. The Hope mine 
cpntihue~ full-scale production until 1944, when the Bureau of M~~e~.~~mon
strated that the Pearl (Whitedelf) miner~ized fault extended ~~~ ~?P~ , 
ground. In 1944 the original Hope mine w~s abandoned, ·and a sh!¥':t, (fi,g. 2) 
was started for the purpose of exploring and developing the northeasterly 
spd deeper extensions of the .. Pearl vein. . '. ' . ", .: . . .. " ... .. ~ -- : . 

• It. •• ~ • 

• • ; .. J . - • • .. f f , 1 ; " 

. The' town of ' Clark .Fork is on the broad, alluvial 'fl~or of 1:~~tP::i?,g 
Creek Valley .( fig. 1) near 'i ts confluence with the valley of Clark Fork 
R:i, ver. : It is ab.out, .?, 000 .f~et a'Qove sea lev~f and 4 ':znil~ ea.s~ p.r. N)~~ .. east
~rn shore of Pend Oreille- Lake. -The mines . discussed in this repor~ ~re 'in 
Qr near Lightn;ingCreek Valley. .T)le Hope and WhitedeU" mine pl.a}l"t.s . ~e on 
the ~ow~r hillsides, v~~y ne~ t~~ outer edges of the' alluvial A~o~i~s, 
which ' ,~, t~s 10c8.11 ty a:r~ about ~, 700 feat wide and 400. feet d,~ep .•. , l',h? 
Lawrence mme workings are on the lower slopes of Antelope Mountain, a few 
hundred feet above the valley floor. 

The he~vily forested foothills of the Cabinet Range rise sharply from 
.the. sides._ of ... the_. river and. creek. valleys. _ . Within. 6 to . .7 miles . northeasterly 
,from .ClarkFork, the s~ts ok the .. Ca.binet· Bange. a-ttain ~ .~t.i~'!lde of 
.7 .. QOQ . f'~et or .mor,e. ~ . 

The climate in the vicinity of Clark Fork is moderate throughout the 
year. Rainfall is suffiCient to support a prosperous farming community in 

1.290 - 4 -
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• 
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. .' LABOR ANP 'L~G C9~ITI.6m~ : , :,:·, "::;:.'. ~ .. , .. ... . ;:. ,::~ .. ' ,:,~," .. '.~"'. 

fu nonw t:tiIle~ ' a tair "supply of ski~~d ' ndne " ' lab~r<£s ~iailable ,'irl:; :. ·. · .. .. i 
Spokane and in the Coeur d'Alene' miii.1ii·g ' di'strict, which, in tum,d.erives ··a · 
considerable part of its labor from the Spok~e.ar~. . A few . skilled. m,:iners 
re.sid~ ~. Cl8.fk . Fs->rk and in ~earby 'to~s~ . iri '1,h.e·. pa~t, wage ~ r8.:tes~. in · :t,l:i.e , .:, .. , 
Clark Fork district have been iower than in the '"Coeur.' dJAieiie d.istrict.:~ ', '" :. 
It is proba1?le, howev~r, that with d~epe! mining ' operations ill ' .th~ . 9i~k' : : .. .. . ~. 
Fork district . the . Coeur d'Alene scale wi·il have to be met 4 ,·In ·the .sprin·& ',., . 
of 1946; the Cgeur d'Alene ; rate for l,IDdersround wO;t'kers , :;,ang~ fr9m ,,$7'.i5·i. :'." 
for stope lIlUckers to $8.75 for t1mbermen~ . As' this report lS"being written.- '.' 
(June 1946), negotiations are under way for a substantial increase in these ' 
rates • . );Ul ~Jny~~~s~ I.of 18.-1/2 cents p~r hour ' would raise . thef,Je r.ates ~o 
$9 .. '23 , an~. $1:0;!?.3" reep.ectiv.ely~ .' . .. . , . ' " .. ,' -. .. ' ' . . ~ . ~" ;' . :. . '. . . . . . . '- . (. . ".'. .... .~." ...... 

No housing o~ : b'~a~ding accommoda.tionS are available at the' mi~~'~ of"": ,, ' 
the Clark Fork district; t.he. :worker.~ 11v~ ,~ Cf~r.k :Fork,. Only very limited 
accommodations for transients or for a; .gr-c.ator ilumbcr ...... o:t,: pelmlD.n~'\),1;arkers 

are now available in the town. .These . ~ccommodations could readily be in
creasedJ however, as soon as builcUnefniat-eiials become available • 

.. " '. :: '.: :~ .... '". ', 
" 

. '. 

:~!le .. ~01>~ ,~ne; . .i~:. O'~IWd. _ by :the. ~op~ Silv:~~Lead: .. ~n~B;, Jnc _ .. i\lber::t 
Nash" .. -o:f ; ~aark. Fork, ~s. ,pres:;ldGnt and. manae;er. T4~ coinpany oVlilii 360. 'acr,~s 
ot:"'patepte9, lan~ ~: .the·.S .. i/~, sec~ 2.~", ~:' :% 'N-~ · .~ . .If.2 E, and. ·the . 1'l 1.,/2, : ~~~c.:~. , . 
35, T 5P,J{ .•. , R 2 E.,.. : r.t ,·also. holda' 1.4 Ulfpatented. claims. 1p. .. se:ct1.oiis 25 and .. 
26. Th~ : c.ompany 1s .c?-p~ta:l4zed ior .. 3,. :0~9,9QO ~ha!.~s, · .ll~ · va+u~ $O.~5~ :,:: .. ... '. , . 

. ' . 

" , ' : : The ia~enoemine 1s owned by th~ 'La~ence , Cons~iidated Miiiillg ·. c;i.· . '<.: 
JQ~~ph R~e~, or.' CJ.ark Fork, ' is presid-ent and' ma:na~r .. · . iihis c~mpaz{y 'ho,lds ',:'::" 
12 unpa:tented claims .. , .. It is capitaiized for 1,.500,006. s·hares., par vl;ilue '" . 
1· .cent.9../ . . . , " . ' . .. , . ' . .. " . _. .. 

• • • • • •••• • <0. • _,': • • • • ' • 

.. 
The Whit.ed~if l)line is owned "by the Whit~del:f Mining & De~eiopmenf ' Co • . 

CQmpto~ ,I. Whito , ' 'of Clark Fork, ·is . preSident. : The company owns or ieases ' , 
300 acres of patented land. 'It 'is 'capitalized for 2,000,000 shares, ' par ' .. 
value 10. cents.§) Accprtling ... ~Q report~£ ~hiscompany has re,?ent~y acql!ired 
part of the holdings oft~e ,Lawrence Consolidated' Mining Co. . ' . 

. ,. : . ... ..... . . _. ', : .. ;. .,' 

§j Campbell:, Arthur, inspector Of .Mines, · :s~i!S.e; ~Ia.~o: . Forty"S~~dnd Annual 
Report of the Mining Izldus'try of' Idaho,pp. ii:4.~ 45; ' . ,. ~. . '. 

• . "1. ..: '. -
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.' . Und~.rgl'oun,d w9r,kings on the Hope lIIi.nec .. p+,oper.:tyha.Ye .a '~Q:t~ .. l¢ngt~ of 
about ll,OOO·fee~ .. These worlting~ ·lvlve·.' developed ' the Hope (Elsre', X • ..} .. vein 
for a strilre' length ot 1,300 feet. apd. !l dip~ l.!mgth '~of 900 feet. '(fig. ' 2J.A 
A vertical 2 .. l/2-compartIDent shaft is now be~g sunk from' the eurfaco" to' a 
depth of 750 feet. It is planned to drive a crosscut from tne' h6ttom of " . 
this shaft to interseQt the Pearl (Whited.elf ) vein . about 2,800 feet north ... 
east of the Whi tedelf mine. in June 1946, the Bhatt ' had been sunk to a 
depth of about 650 . fe~t. The .mine and nearby flotation plant . are fully 
equipped for s; produc~i.on of 5'0 ton~ per day ~ '" . " ' . 

The Whi tedelf .m~e is deve19ped: .b.y appr()Ximately 5,000 feet of under
ground..workinga (f.ig. 2) • . The~e workings comprise a main' adi~ level." whi.ch 
has developed th~ main ore shoot . for a strike distance of about 700 '.teet, 
a shatt from the main ad1t level to the 40Q-foot level, ' and. a winie to .... " 
about 250 feet below the 400 ·1evel. The winze is riow inaccessible. The . 
mine is ' partly equipped. A 50-ton f;Lotation · mill is adjacent to the lM.n.~ 
portal. . . . 

... ~ . ..' '-

The Lawrence ' mine has been de~eioped. by .5} 000 . to' 6, QqO' feet , (;1' \.mder-· " 
ground: workings, but most of them are now inaccessible. One 8.dl t "several . 
hundred feet long is being !lorked intenn1tt.ently by ~easers • 

. 
General ' Geology 

The general geology of the region has be.en described by Anderson,Y 
and the following 'is based on 'his report. . 

Th~ area 'is Underlain by ' ~od1ment~y-,ro.C.ks :01' the Belt s eries '(Pre
Crunbrien). This aeries ' coinpris~is, ' from top 'to bottom, the Str;lped PEii~, : 
Wallace, St, ~egis, Burke, and Prichard,> "An intrusive 'bcdy of granoc4orite 
15 0«pQseq, 2'''1/2 mile~ n'Qrtheast: 0.1' th~ Hcpe min~ (fig.:.:1]:.' The :veins: 
described in this report are in the upper encl m+~dle parts of the Wallace 
fOl1mation, which Ander~on estimates to .pe over 6,000 ,feet thick. The .Wallace 
fCr.Q1atlon is cOlII.po.sed 0:1; grayish calcareQUS shales and, quarzi tes . il1terliedded 
wi th g;reeniah or bl-u1sh shales ,'and. argilli:t!es. -- These beida 's't~ike N. · 150. ·E. 
to N. 400. E. and dip 10 to. 20 degrees ' southeasterly ~ NUmerous large ··lam:
prcphyre dikes traverse the Clark Fcrk district, One Qf these dikes fQilows 
the "Dike Fa~lt" (:fig" 2) ., thrpugh , the wcrkings of ~he Hcpe mine. Similar 
d~kes, on the str;i.ke extensis>n , of . the dike ill the Rope mine" are near t~e . 
Lawrence mine. Ariderson, considers these dikes to. be definitely premineraL 

-'---'C=..c' ,-,,--- '. . " 

. j'~Ults. ' .. TJ;1e Hope: fault , (fig. 1) is ·· 2nti.1es'·'nQrthenst ,6f" th,e Hope :' 
vein. The horizonta l. displacement along th~ Hop~fault is estimated to b e 

·11 Anders-On, -Alfred L., ,Geo:J.ogy _ and . Ore Depos1 ts Ot ~p.e Cla~k Fork District, 
Idaho: BuU. 12, ' J;daho' B1.:1orea:u. of lV4nef? ~d .GQo10gy, . Uni versi ty of 
Idaho, 1930, ' 130 pp, . 

) f " < • . j . _ • • ". 
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many thousanda ,of feet '·- it may be .a.s ·~eh ~as ·10 mileB'.·,. ::Tlif8 ';:f~'tilt ' h,as been 
traced for more than 20 m11es, . fro~- ·Jief.~n/MOnt •. ; ,·toHope, :::Idaho. ,:';?It:'iYas. 
probably formed by t.he: seme , r:egiona:J. .:movemenots,,.-thS.:t· forni~ ·'the~' great-Osb orn " 
fault of the Coeur dtAlen~. min~g :diat~.~.ct.- · ; .·~. ".".t' :' _,. ' .# ,' .:; ':r." ' : .. :.::.~.:.::.,: ' / . . :. 

Tne course of the 'Hope fault ,~~~~~'~s/~o~t~~~~ ne£l:~ ·tlie ; Ciaik F~rk ' 
district (fig. ' 1). 'N).llD.erqus ·13trong .faults ··arid f;ractures, "wh1ch maY .h4ve • 
been _caused by local adjuf!tlnents , to, the deviation of. ,:the Hope ' fEmlt; 'traverse 
the Clark Fork district. , Because cii'the 'heavy" -overburdep, only a " fe~ " oi the' 
local faults l).av.e been .map,ped in detail. , Most ' of the local faults that have 
been mapped are ~xposedin the various tnine workings. The 10c8..l fault~ . of 
particular interest to this report are the Pugh (or Norquist), the Dike, . 
the Pearl, and the Elsie K~ , 

The Pugh, or NorqUist, fault is exposed on several levels of the Rope 
mine and on -nearly every level of the Wh1tedelf mine. It 1s a strong, , 
gouge-filled. fissure which strikes S. 85Q W. and dips. about,' 75 ' degrees. ·to 
the southeast ~ The principal ore shoots in both the Whi t :edelf and Hope 
mines terminate southwesterly against this fault. One good ore , shoot in the 
Whitedelf mine, however, was on this fau,lt · a short dis,tance west ,of it,s' in
tersection with the main -ore , shoo.t~ The Pugh faUlt ap'pears to merge with ' 
the Dike faul.t just beyond the lowest and most southeasterly workings of 
the Hope mine. The Pugh fault displaces the Pearl fault about 175 feet 
westward on th,e south side • 

. The Dike fault is essentially- a shear' zo~e. · Where';:expos~d iri the Hope 
mine, it may be as much as 50 feet -wide. '·A strong and very persistent ·
lamprophyr.e dike occupies part of the ehear zone.' Th,is fault is well ... · ' 
exposed in , the. Hope mine; it · was int·etsecteci. by :eureau of Mines drill 'hole 
1 about 1,4'00 :feet, northwest . of , its most -northwe-sterly eXpQsure in the' Rope 
mine. Inferrecl, extensions ·Qf .this- fault may be observed for 'a distance of 
about 2 miles -$tJ')ltheast.erly..;. The' Dike fault strikes N. :400 w. " eJ;ld di,p.(3 60," 
degrees to th,e ' .aouthwest:. " It, is v1eaJay Illineraliz,ed at some ' 'places in tbe 
Hope mine but dDes not contajn ore- at any plaee where i-t 'h8:S' been' exposed. 
The Elsie K.:'.v<?1n is displ'a'ced about ·.200 feet .. to the, soU,theast on' the north 
side of the ,.Dike fault. • . ·. ' 

, . " , • I . _ . 

The Elsie K. vein occupies parts . 0f, a - w~ak but very p~rsistentfaul t · 
that strikes about N. 400 E. and' has an ' a:v.erage dip of 15 degrees· :to the 
southeast.' This fault is nearly parallel to the beddiUg but is slightly ' 
steeper. It tends to follow certain bedding planes for some ·distance'. and ' 

' :: " .' ~ '. ,- . .. . .. ,- . 
then cuts obliquely 'd,.oWnW8;rd to a lower: ped. , :In some ·plae:e,!? tl:J,e ore $hows ~ 
definite ' tendency to J,inch., i :n , the steeper -'par't~ of ,the fault; th~:refor'e; ' it 
may be assumed that movement ' on the 'fault- ~a-s reverse r~ther than nbrmal.' 
This fault ' is continuoUs, betweentl:1e.:pUgh . :ta~it and the D~k~ faui:t.· ·· I...t". ;!las . 
not been foutip. southwest Of th~ Pugh ~f.aUlt n,or f~r. mor'e:' than '?-iJout-40Q ,or 
500 feet northeast' of the Dike "fault".' ""'" - " - - .~, .. .. 

• • • I :'; •• , ' ' ,' •. 

.. ' . . . ". ' . ~ -. . ' . -. . .. ;.. ..~: :-. . . . :..' ,. . .~" -:. . 
The Pearl fault is a strong shear' zone 'that ranges · in width from a £ew 

feet to 50 or mbre feet. Whero- exposed in, the;·,n6r-t;.}feas't5erlY"'woNdngs : Qf' ' 
the Whi tedelf mine', tho Pearl fault oonsists of a central crusiied"s'eetiori 3 
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to 4 feet wide" with 10, to,., jOfee,t of strongly .. ,fractured: ' and' bre'ccia:te'dwall 
rock • . Its average strike, is ~bout N. ', 40o .E.j . in the-'Whitedel:f- iniri.eit dips , 
65 d.egrees to the Bouj:.heast . :' Thisfaul t has been followed. by milie workings 
1,500 feet southwest from the ~lgh fault and 'has -been followed by mine 
workings or indicated by diamond-drill intersections for 3,400 feet north
east from ,'the Pugh fault. Its fUl.~her continuation for a mile" or 'more to 
the nox~heast ' may, be suspected from topographic features. The Pearl fault 
contains a couple of small dre,. shoots southwest of the Pugh fault, bu,t it 
is not generally well-mineralized southwest of the Pugh fault. Northeast 
of the Pugh fault it is strongly mineralized wherever it has been inter- , ' 
sected.., ; It has, been proved to contain at least one rich ore shoot • 'the 
Whi ted.elf 'are 'shoot. ' " 

Ore Shoots 

The ' pre,d.uctive are shoots of ,the Clark' Fork district are of two types. 
Flatly dipp;tng veins in weak faults !!SImilar to' the Elsie K. are the most 
numerous. , The ore shoots worked by the Hope and Lawrence mines were of 
this type. On the other hand, ' the are shoots '-Iorkei by the ' If.iii tedelf mine 
are on steeply dipping veins in , the strong Pearl fault-. The main Whitedel~ 
are shoot has b,een ' stronger and more productive than any': other ore shoot ' 
in the district. 

Seven' or eight parallel veins have been discovered on the Lawrence 
property. Tbese occupy small, flat-dippjng faults ,distributed oyer a v~r
tical range of about 1,000 fee1:-. 'rhe aggregate production from these veins 
has ' been considerable, but their actual extent has not been r ;:;corc1..ed in " 
detail. ' The Elsie K. vein is similar to the veins on the LawrGnc~ property. 
Its outcrop is slightly lower th.~ the lowest vein outcrop on the Lawrence 
property. Ore shoots on the Elsie K. vein have been almost continuous for 
a strike length of ,aboutl,OqO feet in the upper levels to 400 feet in the 
lower levels, for a dip , lengt~ Qf about 900 feet. The are usuallyopcurs 
as vein fillings or replacements oon,s;j.st:tng of nearly massive sulfides. , 
The width ot ~hesedeposits ranged , fr~ a ,few inch~s to several feet. The 
veinS :pincll and swel~ locally in both strike and dip. The rectirrerlce of 
ore shoots along the strike is fairly regular but is generally unpredictable 
in detail. There is some suggestion that the are shoots are stronger and 
more productive near the transverse faults. Along the dip, th~ veins tend 
to pinch to a ' narrow gouge seam where the fault steepens t~ cross the " " 
bedding and to widen where the fault conforms exactly with the bedding. 

, The ore in the main ore shoot of the Whi tedel:f mine usually occurs ~s 
a vein of massive, sulfidea along the footwall of the central ~r crushed 
section of the Pearl fault. In places the vein splits into small, qlosely 
spaced , stringer.s; at other places the s~lfid~s may be distributed through
out the fault. According to Anderson,§! .. J;he ore shoot on the main level 
was 3 inches to 29 inches wide for 500 feet from the portal southwesterly 
to tho Pugh fault; in places it widened to 8 feet of massive sulfides. , This 
ore shoot has been mined continuously from the surface downward f.or 700 feet. 

, 
See footnote 7. 
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A Bureau of Mines diamond-drill hole has demonstrated the existence of 
good. ore 500 feet DelQW the lowest level. . - . . . 

The Ore 

The .orc.consists essentially of g!3.lena, tetrahedrite, sphalerite, and 
iron sulfides in a gan~e of siderite, quarti,and altered wall rock. 
Alteration , of the wall rocks consists chiefly of seriCitization. Recent 
investigations by Anderson2!indicate that many of the minerals that have 
been. ·loosely classified :as tetrahedritb are actually lead sulfantimonitcs 
and.~ sul.pharscnites, cop/1er';'lead' BuJ.f!antimoni tea, and silv:cr.-lead sul
fantimonites. A..Tld...::rson has also recogrlJ.ze:lru'by silver. H~ lists boul
angerite, geocroni·~e., meueghin.i"te, semsey::i.te ~ jordarii te, gui tennani te, 
bournonite, freieslebonite, .and pyrargyrite.AnQerson postulates two 
aeparateperiods of ore ·deposi tion. These pel';iods w'ere separated by a 
lowering oi".the roek temperatures 'and renewed fracturing of some of the 
original, ore :fis·sures. Deposition. during the first 'period was character~ -
istic of .mesothermal temperatures; the eequ:;;:n6e was similar, to the mineral'· 
ogic sequence ' in the Coeur d'Alene mining diet-rict; i.e., sericite, sider
ite, quartz, pyrite, arsenopyrite, sphalerite, arid galena. During the 
second period there was further depositib~ of quirtz, followed by the· 
above-n~ed series of 8\llfantimoni tes QIld sulf'arsEmi tes. These minerals 
are characteristic 'of relatively low temperature dEilposi ti0Il·. Minerals of 
the second period are most abundant in the "fro tedolf mine, less abundant 
in the Hope mine, and are relatively rare in the Lawrenc€; mine. They 
appear to increase with depth in the Whitedelf mine. 

The ratio of silver to lead in the ores that have been produced from 
the three mines of the district is as follows: 

Mine 
wPitede~ •••••••• 
Hope ••••••••••••••• 
Lawrence ••••••••••• 

Ounces AS 
1 
1 
1 

Percent Pb, 
0.85 
1.56 
5~44 

No accurate records of the zinc content of the ores are available. 
During 1942, when the Hope mine was paid a premium for the zinc content of 
its ores, it was indicat~d that the concentrates contained 1 pound of zinc 
to 9 pounds of lead. Analysis of the mill heads indicates, however, that 

f the actual ratio may have been more nearly 1 pound of zinc to 6 pounds ,of 
lead. 

\-/ORK BY TEE BUREAU OF MINES 

The data obtained from preliminary examinations by Bureau of Mines 
engineers indicated that the Pearl fault is not only the strongest known 
ore-bearing fissure in the Clark Fork district but is an ore fissure of 

2./ Anderson, Alfred. L., 'Lead .. Silver Minerali,zation ~ the Clark Fork 
District, Bonner County, Idaho: Econ. Geol., vol. XLI, No.2 (March
April ~946), pp. 105-123. 
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exceptional strength and persistence by anf standards. It had. been proved 
to be Gre-bearing from. its int~rsection with the Pugh fault northeasterly 
to where its outcrop was masked by the thick alluvial deposits of Lightning 
Creek Valley. Therefore,. a decision was made to test its continuity for 
2,800 feet northeast from its last exposure at the Whitedelf mine to its 
intersection ' with the Dike fault·.. Inasmuch as the vein apex in the area 
explored is covered by about· 400 feet of alluvium, it was practicable to 
drill only a few holes' for the purpose of proving the continuity and min
eralizatj,on of' the fault. It· was believed, and this belief' has since been 
confirmed, that such proof would result in deep level exploration by pri
vate enterprise. Accordingly, the Bureau of Mines drilled three holes at. 
the positions sh~wn on figure 2.. Each hole intersected a strong miner~~ 
ized fault at or very near the proJected p.osition of the Pearl fault. -In 
order to check the findings from. each hole-, additional intersections with 
the fault were obtained by defleqting from the original hole below bedrock. 
Two deflect10ns were ' drilled from hole 1, and one deflection each was 
drilled from holes 2 and 3. The total length of all holes and deflections 
was 4,686 feet. Some footage was lost by reason of caving ground. 

A longitudinal section and oross sections thr~gh the holes are shown 
on figures ' 3, 4, 5,. and 6. The assays obtained ;trom t:he m1meralized sec
tions oftue holes are shown on figures 4, 5, and .6. 
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DEFLECTION NO.-2 

SAMPLE INT Pb oz. z, Cu 
.. ~to47 ~ · 
479-2 482-7 0.30 0.20 0.30 

0.02 0 .05 
485-4 1.50 1.00 0 .60 O.al Q.07 

487-4 620 1.80 0 .30 aO?, nee 
489-3 020 O.!K) 

491-g 

491- 3 2.30 1.00 0 
491-9 16.BO 5.10 0.30 
.. 1.40 

492-3 494-

0.02 .1 
0.02 0.51 
0 .320.05 

494-3 49810 0.70 o.M 0.30 0 .07 0.05 
4981) ~3- .4 

SAMPlE !NT PI> Zn Cu Sb 
657'-S- 659!"~ 0.30 0 .15 

65~-.2 664'-2- 0.30 HI! 0.02 0.03 

DRILL HOLE N0.-1 

tfOLE HQ.-I 

SAMPLE INT PtI oz. In :;u SlI 
488~9· 490"3· 2.400.80 0 .10 
490-3 496!o 2 .40 1.00 0.10 O.a: 0 .16 
496- 0 498-7 020 0.15 0.10 0 .02 0 .04 

OEFlECTtOH NQ.-I 

SAMPLENfER'Il PbO 
481 !,. 6" 

_-0 
486-6 
487-6 
489-8 
490-0 
491-0 
492-0 
492,-9 

Zn Cu Sb 

486'-0- 0 .10 0.4 
486-6 1.60 0 .80 
<t8'1-6 o.eo 0.40 
488 -8 0.20 .0.20 
.~ 0.40 0.30 
491-0 0 .40 0.20 
'92-0 6.4 
492-9 2.' 0 .90 
493-3 ~50 O.3S 

494-3 1.8 1.35 
495-3 0.30 030 
497-i1 0.70 0.4' 

0 .02 0 .01 
0 .02 
0.02 o.ce 
0 .02 0.05 
(l02 O.a! 

0 .02 O,as 

0 .05 0.20 

0.02 O.m 

10 .'ICA~ '" '~T 
SM.VPI .... au .cALl 

o. 0 0.02 0 ,0 

"" DETAIL O~ DRILL HOLE INTERSECTIONS .,TII 
J'12il:il....1'" =:.:-44"'-""· -I'0",.4"'4--l.!!0~.02~0!.!.01!!4'-1 MINERALIZED FAULT. SHOWING GRAPHS OF SILVER ASSAYS 

I - I - I .10 O.l' 0 .02 0 .03 

SCALE 
11rdI-40'''' 

40 

JUNE, 1146 

to 120 

FIG_ 4 GEOLOGIC AND ASSAY SECTION OF DIAMOND DRILL HOLE NO. I 
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DEflECTION NO. I 

MPLE INTE YtPb oa. 'l.Zn 'I.e ... '4Sb 
oe7"-toI071'.- 0.30 Tr. 0.70 01 0.05 
I071~4 1011-10 3. 1.10 a.ao 0.'8 0.15 
1071-10 1071-10 0.40 0.&0 0.70 0.01 0.1'0 
10n-10 1011"11 o.SO 0.40 0.10 0.10 0.05 
lOll-II 1086-' 0.30 0.30 0.60 0 ,12 0.05 

HOLE NO. ;, 

_ SAMPLE INT "fib Ol.A 
108 ! lol,*, 16.1 26.6 0.65 
1Oea'," 'mg" ~, 31.0 0.70 
10& , 1091 II ,.50 14.' o.SO 0.41 

DEFLECTION NO. I S<tfJ4.:JO~-
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HORIZONTAL PROJECTION OF HOLE NO 3 AND DEFLECTION HOLE NO I 

FIG. 6 GEOLOGIC AND ASSAY SECTION OF DIAMOND DRILL HOLE NO.3 
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