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OBAPTER IV. 

MINERAL RESOURCES. 

P,a<'t-r g old 1~ tlw or.:y mm<>rnl of th io area of pre.sent t..-"<.'onornic importanee. 
N.v,,• of the qunrtz 1• • tn~ !lre impNtant whr·n milling conditions are CQnsid(lred. 
( \1rd iA found w.t!.it th•• are11, l out S'l(JlJ!Ies of a much bett(•r grade, where 
condition11· arl' rn• ·· rL' f :li'OUrHblt•, are <'OJ•uhlP of ~upplying dome!tic needs for some 
time- to come. 

PI .4. CF. R tJO UJ. 

TIH' discnl't'r,l' of the ~ixtytndr· !{ \li d fi eld,; antcd11tes that of the Klondike by 
fllur yt-ur ~. and alt}IIHthh t lw di" ,.,.,., ry nf the Fortymilc field took place alightly 
before that vf the Sixt~ ruil •'. tl!<• ~n·nter purt of the Fortymi!P. field wa.<J subse­
quently foJJnd to lie· in l ' rr ot•·J States trrritory. In 18\!2 thl' Fvrtymile fields 
were cxtencled acrrJ~, tho· <liviJl' to CPrtain tributari~>s of Si."ttymile river, C. 
Mille r gcttiug the credit of tlt P dis<'•)nry. The first real work on Miller creek, 
however, was perfrJ rrriPd by a party rJ f four; ~o l n~q u ·· Tn•rnL!ay, Joe Lemay, Joe 
Roi (King), and Louis Boueh~>r wn~h('(l >tbout *4 ( '1110 wr>rth of b"'ld during th.· 
summer of 18();!; 1111 additional $2,00(1 worth wn~ t•l • . crw.J from the rest of thl.' 
creek. During thP sam~> wmm,.r th .. cii~eover i r~ w~>rr' ··~ Pndt:d to Glacier <:reek 
nnd lnt <' r r,, Bi~ (iold nl:'rk. TIH'IIc thrt•e ••reeks ha1·e been the principal pro­
ducers, nltl. .. lgh ,, ... , rttl ''~' r • r+ · • · k~ wr;rc stnke<l. 'Wit h thr discovery of the 
Klondih·. •ntPre~t 111 lhP SL\\,ymile area waned; and from the year 18~6 thP 
prndifi'Ti••n i ''' Mca•lil,v der•rpu,vo1l excep t during 1915 and 11116, wh(,n a drerlgf', 
npernl ing "'' \f iller l'I'N·k, rr•torPcl prori U<'t ion t., almn~t t h~ maximum figure. 

'J'h,. • .. r .. l t·><tiurnt• •d prodtu·ti"n nf •ho• :-:i xtymilc nrc11, not ino•l111ling a small 
amount of ~t·•ld obtained from .M11t~on crP+:k . i~ $2.541,600. The following tabl<' 
l(ivcs the annu11l pr(ldnction , P.•timtt!t"'l [ .. r rh,· writer by Mr. Gro. P. Mackenzie. 
Gold f'onnn:l'Si"r"'r, Dnm .. >n. These tigur· ·~. though ef.lrcfull~ f',((IDJ•i led, are 
cs•imates on l.v, for no rt·co rds were kPpt in the early days. ~ince 190R thP 
amount of r••yalt~ i• arcrrtf'ld a s the h118is of production. 

E~timated Produrl i r n r; f Si.rfym i/r• Gold f-'i··lrl•. 
---------·----- --
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t~OLT>-BF.ARrNG GRAVEUP 

'f 1 ,,:,.]d , .,·r nrs bo th iu the gravels lying in the present valley bottoms Ill' 

·: t!~o · 1 .. '' ' !H"< ·•r t• ·rrttces ~:~ lo ng th(' 5treams. Important. amounts of gold hs 
t ,., 11 ~'"''· ,, • • ,., ..,! f:· ·rn t hP ben<'h d epos its. 

,\ll l!lll _., ,.a,els are l c,.-~al in origin . The pebbles and boulders are con~· 
q'J' r>tly l!,\UJPt'~'d m!l iuly o f the metamorphic rocks of the Yukon group. Tb. 
~du5 t. vehbl Eti bnvr: a very distincti•:e EOhape. being usually flat, round-edged rlU;k~ 
1 tv 2 iuchC~t thick, and from 2· tu G inchP~ long. They are associatcJ wit 
n umr ro us ~ubangular and nngul or hl<wks nf •Jnartzite, runnded >1nd suba11guJ .. 
l"'h b!eg an<i cohblt>fl of qu:lrtz, and pt·bbles and bo ulders derived frnm the lat. 
o>rllpt i vt> r o•-k !'l. These last, in places , make up the bulk of the d eposit. Th· 
•hi ••kn<'S~ of the ereek gravels vnrieg greatly. Th('y ar€' grrH' rAll;v eovered h.' 
i ' ., .•h. m nck. with whi ch layPrs of eand and p:nw P-1 are S• •metimes intPrbnnded . 

Tho bench gravds are iu near!~· all casf'~ Rimilar to the creek gravC'-1!:< , hn• 
s how. B~ a rnl". more wta r . They prc,>('nt very l ittle so r ti uf( or ~! ratifi cation . 

bn t a r<' i n mlll y rln rt'!! r oughly t<hinp;J e,.l up!' tream . T h,, \. •·J• '·i, g ra'·<·l., a r•· 
u~unll y tb iu, Lut a re m mt.n,v .,:ncr"' ovt•rlai n J,y gre.1 t thirk uf'sses of tn lus anrl 
o the r d et ri i.11 l a ecum ulnt i,ln :>, and by murk . Th.-.y diff· ·r fr .. m the W11ite Chnnuf'l 
g-raveL; of th e Klundike and othn m m i n~-: olH• tr :c t'<~ n r> t only in cbaractf'r, bu l 
in ag ... br·i ng :1 murh m ore : eceut d ,,cl,l' rn'"ut. 

The or ig in of the bench gra,· els and th1.:ir g ol d : their rel11tio nship to the 
creek gra vels r•f the pre.sent day: thE>.ir p!nrl· in the df'v ,.lopment n( the prt,.,Pn t 
drainag<~ (•f t.lw d :~ tr ; ct: and the influence which they ha1·e had in th e devPlo ~ · 

rnent oi riw plar··-r dt'P" ~ i ts uf the creek gra'"el3 present int e resting and import · 
ant p ro l.h~m8 , t he !tol ution of which i~ neccRsary if a clear idea. of the surfi c i~l 
g cc,logy, th<.: r~~·nt !{~;logical hi stur·y. and the origin of th t> placf'r deposits i­
t.o he obtaiueJ. 

T he gra d<:s- c.f th e benches are slightly h'1!!\ t h an those of the stretHilA. Th i ­
fact' and t hr frequent shingle-like nrran!Z'cmont of the pebbles show th nt the 
hP.nt' h f's a rP ~r rco m, and not lake, features, llnd tl1at they are remnant~ of the 
for rn •~ r v .. ll.-.v brJttorus. Also, sipcP the gmdes are less than those of tho p n.:iieot 
~;tr•'R ms , Ril'r.e the .valley floors they reprt%1ent are wider than the preSoeut valle~· 
bot toms, and. since the gravels show more we11r, the lwnch gravels rC'presont a 
reln t i\·ely longer period of concentration th t\!1 d .. th e c reek gravels. :MorooYer. 
if g ol d Wfli! 1\Vailable f ll r conr.entratio n at th e t ime of the ir formnti0n. H..'l it 
apparen t l,v wn f:, the hench gravels should c·uJ Jttt in swirl di:; tribute.d m ore uniformly 
t l '\!" i r -;,,. c·r '!'k g rarel s. although the llli al conten t be no higher. Thi s view 
><'• P •'fl "S w h!' eorrect. although n ot d ~>fi ni t Ply p rovPn . The creek gi-avf'ls are 
:!J·,u,.:dll ' '' r!'present, in part at lMt, a reconcentrate from the bench deposits. 

Tht· benrhes , the refore, represent r emnants of the f ormer '!'alley oottomi>. 
an d t he gruvels were formed in cir•·un"!11 tlll1CB.f! that pf'rmitted a Ion~ pPri vd of 
P<) llrf' n fr>t tion und('r Ptnb!f' (•ond i tion~ . When thP~P r 0nd ition s Wf'rf' int f' r ruptrd, 

~- --- - -------------------- ·-- -----
l Tn I h i" re port th e l e rm "cr eek ~ra.v ele" Is ut:ed f <J r d e poei L& In the pre9e nt va.li ~ y 

} 1,-,tt "m. (I IHl t h e t (' r m " h f.l nch J!Ta , ·e JR" fo r th t· ~ l e nAt t..~ d gravel s o n the benrhcs . Th ~ word 
"6 r ;t \' f>l ·· l~ tu~e rl In i!H b ro~d m i n i ng een sf' 

2 McConne ll , H. r,. ·• Report on the Klor.t! lke cold fi e lds," ~1. Surv., Clln .. An t " ·· 
.,,j _ XJ,. ~:q;J. P :nu 

Cai rr'• "· D 1l , GH> I. Su r\' , Can .. Sum. Rept., 1915, pp . H-lli . 
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a r,-ju" !l!.ll:c!U ,,f the streams permitted a rapid cutting through the older and 
wid,· r vu:ley bottorm to the pr~ent I'Onstricted chut'l nels, lea1·ing portions of the 
oid v nl ~PY bottom. as bcnch~lb . T he gorge-like character of the valll'y bottoms 
~hows t l!:t t t hi.., r·uttin~< was rapid. 

T l: - ··u tli t. lol i. 11s l•<.:•·n fl -•· nb.-.d to no up:: f: or upwarp,' but it is n ow gener­
,, ::." r•~· ·• !.(lli?.ed t hat p rnfound l'h >lU!ot•'~ hn,·e tllk " ll plnce in th•· ,]raina~P systems 
,,· Y <tk .. J; ;:n .J .\ i ~t :<ka, aud th :tt thf>~c · cha ngo·.- n l rl." ar·l"n unt for the f ,J rmation of 
! lw h.'n"h PS.' l.~t~e po rti• •ns of t hP~e tPr ri1o>ri P:'I r emain un(• xp~ored, or only 
'• !·, •. ~ . , . · · ~ ;lin ,, ...-f, but 0ertain " f thP-.· cfl an~l., are f11ir l.' 1\'<'11 l'roven, and 
··:111<:<"'- tr.~l ,. J, .. """ i ~<n eJ for tht,m. 

It" . · tl"' L~·we~ - Yukun r i\'(' r kill!-( ll ill•'h .H• UD!l't'r Ld ow than above 
J:,," ' "! ·!- . 11 - pr,' l•ablc• that t he L l'wes formPrly t urned sharply n car these 
r;lJ· c d ~ 1 , tlH' cu .-t d!ld fl a wPd teo the ~· tl." t of the prP.·'<'IlL Yuk.•n , cutt ing across the 
J•T!·' tl•' rl ra in£11• C'hannP ; ~ dlu !o( t<nall ~· . Th iR ' ,,Jl,.v th u ~ formed ha& been 
de -cri lu•,l by :MrC" nncll in tlw folhJ wiog passage'· : 

'·TJ.o.: p~ i n<'tpnl f,'<.•d,·r-o .. 1 th,· ~acmillan belnw the forks 11re K.lhas river, 
\f .-. , ,~ ,, ~iw•r . • md Ru:o-~1 c reci>. T h,>se s treams ar,• nll nortlwr n tributaries, no 
. I! lpnrt.III t f1>< -d e r~ f>lli• ·ri nor tho river from th e 9!J u~b . l~a ! la!l r iver, which join• 
the ).1 ,1•·:n il :.111 '!7 milt- < nhov• · its mu uth , i~ n la q(P Til l'·, ] ~treniJ • about 60 feet in 
\< :d tb It f,. rh " ,.hn rt <II s tlln<'e abnv c its mu uth, thc• , .• 1!. 1pal branch occupying 
1 '" id . . · ·~ r .< "l'd ' .dlf>y, wlti •·h P.xtend~ in n northenstt r!J d irec ti on for a distance 

of -111 m : .-~. Tho· n.o r thwt"'t••rly brcwch empties li.al.us lake, a sheet af water 
ahout f. m i lf·~ ·,. : .. 11 11:•L, b·iug behind the Macmillan mountains. Thia branch 
!• .... ,, - 1.' · : ·'- .~. l ,·,:'lty, ~ h ich has been traced from the Pelly in a norlli­
".""' '<·rl~· d!T(~o·twn to t!ce K lond ike and beyond . This valley is oocupied in 
d itl'- ·r- ·r.r J "• rto tJll ~ of i t• e!lnrse by the Pelly, a branch of Kalza.s river, Orooeed 
•·r< ·ll'. 11 J•;· rt i .. n .• ( Stc•wfut river. Clear creek. Flat cr~k, and the lower portiOD 
.. ; ''"' \ 0!' 1 /r F .rk tl f th<· K londike river . This ancient drainage channel i1 ~ 
. tc.;• •r t:tr!t to J">i.' r~tpLic feature of the country, and may prove to be of economic 
mq.· •rl htl('<', .v 11 .:d may be concentrated along portions of ita coune. It run1 
111 .1 nortlt wt'~t•·r . y dir"ction, cr~sing the present drain.ge channels diag~a'l17, 
an<l luli\ a w irh h •· i fr·om ~ to 10 milf'i or more. lD the glaciated area, it is 
fKJrd r n·ol b~· " irl. •cr racos, built UlJ of !l ilts, ~tands, gravell!l, and 'boulder cla:r, and 
:u tih· uag-:a .. .... . .l area, north of Stewart river, it is filled to a depth of at leaat 
<;<•C• f, •,• t wit l. •und and gravel." 

WidP tPrl"'t ' ''"' of si lt, sand. and ·i"J'avclline the valley of the Lewe. ul*re&m 
fr .. m nc•ar R· t,;. mpids . but do not occur below that point. It is significant that 
:lw·t• l c·rr: o•· •·> •. ' fnun d al nng the ancif'nt drainage channel deeeri~ aboTe, 
.l! .• l t hat thi~ ··to llnnel was, prO'bllbly, blocked by the extension of valley glaciers 
clurin!Z the Plt>~ r1 •>Cenf' . Below these terrace11, t~ Lewes fiow1 in a rrteep, rock­
wn J' ,,d rallcy, ll d i~ l tnPtl y new cutting. Below the mouth of S~ewart ri'fer, thia 
,·a:>y j,; liur.! bv H hf>nch or terrae.! that has a totally different origin. It i1 

ror·k-r ut. supporti ng beds of gravel, and its grade ia less than tbat of the river. 
At StP\•::ut c ir: 11 i:< only a few feet in elevation above the Yukon, at DaW80n it 
----·--- ·-- - ---- --------------.,..--

t ~ ll'Conn~ : l. H. <L. r,p . c i t., p . 31B. 
'f'lllr n ts, r• P .. "Scroggl~. Barker, Thlatle, and Kirkman creeks," Oeol. Surv., Can., 

M• m ~ 7. 191 7. t• P 14-16 . 
~ McOonnetl . R 0., and Koole, J., Geol. Surv., Ann. Rept., \'OI. XV, p . )4-A. See 

a.l.o Map 80& . 



i:~ :l()() fL'I ·t , anJ nt For tymi le 700 foott. Th is bench is t.he remnant of a former 
vulley bottom t hr<Ju;,:h which the riv e·r has cut, apparently rapidly. 

Morco,·er, th !:' r>tu<hes ·uf Alaskan g<'IJlogists have recently established the 
fa<' t that a lnr,.;e riYer forrnc· rly occ upi ,·d 11 j)Ortion of the present valley of the 
Yukun, lying 'bclvw Yukon ilats, and tr1at thi~ stream flawed in the oppo!Jite 
direction to the pre!'unt stream. T his <·lder stream probably drained to the 
Arctic ocean, poi!:l ibly £,)!lowing up the valley of Porcupine river for a con­
niderable distance, and po~ibly also recei1·in~ the wnt.ers of the M\'t'r lying to 
the east of the present Yukon, the course of which has be.m prC!Y iously outlined. 
Very extensive drainage reversal is postulatl·d h.r Eakin2 for the lower Yukon 
region, and the causr assign<?d for t ht•se changes wa ~ the extension of glaciers in 
rhB Pleistocene l")10ch. It is known for example that a !abe of th<> Kl'cwatin 
ic&-sheet extended ~long the Arcti(• coast as far as Mackenzie bay, and possibly 
as far as the 14ht mPricliun. 8ut:h an ~t!'n sion would effectually block any 
drainage to the Arrtir. 

Other main drainugc channels of Yukon hu~c been similarly affected. 
Brooks' claim'l that. the watPrs of the Upper White and Upper Tanara rivers 
formerly drained to the P3cific. He 5tat es that these riv~s joined t il form a 
!Jtream which foll owed tl1e valleys of 1firror, Snag, and: BeaH' r cret~ks to t.be 
valley of the prrsPtlt W hite, thence turn Pd up Wh~ t1 • R ivn vai! Py to Koidern 
river, and continuing up th is otrl.':lrn cr os.<~ed thf' ·Tlonjek anrl found its way to 
Kluane lake. Froru tb P 'outhrrn •·wl nl tl111t lnkP th· ~t rutm foll ow,•d f:.dJ waclL 
vallry, a depr.::Hio" skirting the b&Fe of the :-;r. Elias rang-e, and the 1·11 llcy of 
Creadon river to Tatsht>nshini riv er 11nd tb ,·w·e .. the .!IBek. Cairnes~ combate 
this vit•w, und outlin"s a cnursc for thr: 11ncient ~>t rearu a.; foll ows. The Whi~ 
followed it~ prPSCnt C'<ltlr~' tv th•! B ound'flr;v, but then' trWung tv the north and 
joim·d th<> R<>II\'Pr . Tho G•' nerc pcrsistrd on it-F prc~n t cour~e and w~ts j,Ji n f' cl 
hy the K .1 idern ann th e watrr~ of the l ~J)p('r Whito:> and pos~ibl.v the Tanllra. 
These rombint·d s tr l'~n , ~ may hav p flowf'd dl)wn the Tanana to the Yukon, or 
foliowed th e l'allt·y ,1 f thP Whitr a~ fn r R~ thr mou th of tb<? Donjek. In R'lY r;a~e 
the nllr-y uf t h~> Whit<' from the m outh nf the Donjek to the Yukon i3 a dis­
tinctly nt-w ru tt;: · ~. CRi rnes points out that these changes probably to 1k pla.:c 
owing to tlJ<• hb·king nf the val!C'y of the WJ1itc by g-lari91, and gJa,.iofiuvial 
accumul-ut.ions . · 

1'h<·"· d1all )<I'S I'UJ'!" rt a thror~· nf drAinage diY<>rsion to A<'e t• Uni for the 
~ock·c ut },, ndu'>l tiwt l'.x is t ti ll S\1mc· of the pre;;ent streams. A largt> strCiilll 
diverted t" n lowPr nn t lc·t, or givPn :1 !l'l'('Rtcr gTadc, wil 1 cut rapidly to establish 
an O':]Uilibr iultl n f rnnditi >n!l, and" !J, 11 "o <'lUt ing, l.Pn<'~, reprPsenting portions 
of the fo·rm t: r vallf.:: h" ttom, will >lppc ·u r. 1 hc·•w <'han«- ai so affert the trih•1 · 
taries, which hav0 :o nd jnst tbemf'elvcs to th r 1ww <'0r'lditi nm. O·wing to the 
r ecc>JJry of the<: t> C'hnra!!ffi, m nn.Y 'Jf the t< mul c r ur> , l m0rw- •luggi~<h stN'ams have 
llvt ;t'" t rut to the head of tht"ir vall1·y~. 

1 McCnmtt'll, ll r; . "R1-nort on the Klondike gold tlr·l ds," • ..,_ Surv .. Can .. vol. Xl V, 
l 9 0l,p.~B 

• F:ak in. H . M .. "Th~ Yu k on-Koyukuk r eg io n," C.S. '-'"'' •un· . Ru l : &31. J9l1i, ill> 
70-74 . 

~Brooks. A. H., ·• A rec.onnD ·~ •an i'~ !rom Prramld l-W~r to E&gte City, Alaska: 
I S t ;~ nl ;; urv .. ~l•t .\nn . Hrpt. Jb-9·9·19 00. pt . II. pp. 35 < \5 

• Cai rn r· s. D. D .. "epper Wblte Rl\•e r di strict ." C'rill>l ..,.,... . C11.n .• Mem. 50. pp. &1-6Z . 
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These widespread changes of drainage are due to the extension of the 
Plci!:ftoeene glaclt~ra. All the older valleys mentioned in this connexion have 
Ruffered glaciation alone sufficient to eff<'<.'t tho changes; and it is signi.ficant that 
the Yukon t.oda:v occupi es a valle;v wh ich was not glaciated. Wit.b the retreat 
of the glaciers . many minor ch!Ulg (>S linked the drainage system in to a unit, but 
the ri v<.'rs were toc• firwlv e~tabli>~bed in their new co urses, lind the older channels 
too mu~h nb,t rn<'ted by .l{l nr1 al ac-cumulat.i uns, to permit of the IJtreams re11uming 
thei r fr•rmer <'l) llf l't>~ . 

Either the theory of an uplift or the tbC'ory of diverted drainage will account 
for tht> bt>nrhc·s. Til.:> upl ift tht'Or~· ha~ little C"'i Llence to support it other than 
th C' l)('ueh.:~ tne m•elves. That thoar Jh1 rti ons of the continent subjectad to the 
aut ion of r .. nt in en tal ice-shel'ts were uplift-ed subsequent to the retreat of the ice 
is t't •tnm• :1 kn0 wledge, lu t of the bC'havi .. ur of tho8e portions lying towards the 
rnar!l;n;; of tl1 e ice-~heets very li ttle is known. 

It_ remnius tube establi=hed 'Woother the diverted <lrainage was due to glaoia~ 
tion or to uplift. 

METHODS OF .MJNING. 

Mining methoos in Sucymile dit~tric t a.re lllmost identical with thOH. 
empl oyt>d in the Klondike1 and other mining di strir.t~< iJJ the Yukon. 

ln onl.v one case i.H an hydraulic monitor ~.Wed <JD the creek gnvela in 
6ixtymil<' di,trirt. Th is i~ done on J. P . Miller'/\ jp'(Hlp on Sixtymile river at~M, . 
the mouth of lliller <'reek. Here the gravels are dislo~ by mean& of ••ter · 
thrown from t bo- noulf> nnrl wt.ahM toward& the aluiee boxes, where \bey .~ 
elcvat.tKl by Ul t>aM of an hydraulic elevator and pa.aed throqh the boue. Thit 
arrangemPnt is necessary in ol'der to get Rffieient ~ade 'to di.spoae of tbi," 
~ailin~~:~ c l' ln t•' Y . .\). 

The tuiii ng>t ou somt· of the creek claims are got rid. of b;r aelf-dumlllDJ' 
scrapers or other. convcyurs o~ate<l by steam. The gravels aDd lxtulden are· 
carriPd to the top of the waste pile and dumped atitomatieall;r. Bach an &l'taJll'e" 
ment has been installed o n 0!11im No. 1 below Daoovery on Glacier oreek. 

DESC:RlPTION OF OREEKS. ' .. 

1 

Miller cr~. rising in a steep-walled gulch near the Boundary, flo'W"I iaio 
Si.xtymile river. ha lentrth is 61 miles, and ita width, in the lower reaohee, where 
its grade j, abc.ut 100 feet per mile, is about 200 yards. The deprenion bas heeD 
cut in· the floor uf an older valley, but the outti.Dg hae not been symmetrical, 
having tak.en piKe alopg the w•tern wall. One slope ia, therefore, ~ken by a 
plain of irregulu outline, the other i.e oontinuouel;r steep. 

The larger portion of the valley is underlain by rocb of the N aaina eez-ial 
(See~ 14), wll.ieh in the lower portion of the valley have been innded and 
-overed by IUldeai tes of the Newer Volcanics. 

I 0.01. 8urT .. Caa., AIUI. 'Rept., TO!. XIV; J)t. B, pp . ......, , 
Oeol. lurv .. Can., aa.m. t7, pp. 11-U. 
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. The arav;,u oontain pebbl• aud -boulden of all Chele rocks, but are _. 
posed chieft;r of tat ptllbl.l of . qaatwte and eahltt. . · 

Mininc hu ~ carried oli afuoe 18tt and neu}f all the J~&Yinc portM. 
hate been worked o•er onoe, and aometim~ hrioe. 1'he low• 8 miles, U.. 
Dilcovery to the. mouth, !ann \he Hea}f IITdzaulic ConC..ion, leued 'b7 U. 
North American Trading and Tr~rtation C:>mpanJ. The ereek ·arana • 
thia atretch have 'been dredaed, and 110 further pa,.able production · can bt 
expected. Above the coueeuion claiml yield wage~ or ·10metimea }letter, bat 

. future production. from this aource muat be .mall · 
On the eastern side of · the creek, a short distance above Diacovery, an oW 

channel baa yielded important amount. of gold, and, u laqe pomona 1'fiiDUa 
untouched, should oontinue to do 10 for a number of yean. 

Diaeovery claim ia aituat~ on a amall sukh known u Disoovcy pup, OJI 
the weltem aide of tile creek. On claim No. 1 above, thl bench aravela have a 
thiclmess of 4 feet, but thia \hickneei increaae& greatly u the hiU.ide it 
approached. ·.A abaft ·t11nk on the adjoiniq claim 64 feet back from tha rim 
ahon that the deposit at thia point it M feet thick, but the greater part of this 
tection is, made up of detrital ~t~ bom the hillaide. 'l'he ~rQld ia distributed 
through t feet of aravel ov~lJing bedrock, and extends as much as 2 feet into 
the~. The pa71treak1 has tbua a maximum thickness of 6 feet, ~ )t! 
width ia not ddnit.el1 known. The distribution of the gold ia fairlJ uniform. 
Rich.IJ)Otl, of. oonrie, occur, but a general averace of •100 t:> the box 18UI'th1 ii 
cUlmed. The _JOld il coarae an4 ahott1. Panning showed little or no fine ftaky 
rold. ·· , . 

Olaim No. I above, wu' staked ln 1898 and baa been large~ worked o•er. 
~ ar. -,ordons of~ ground where th-e depth to bedrock ia 10 feet. Th<! 
IC!C1ijon c:Onaiat.l of 2 or· S feet of muck and 6 to 7 feet of sra~. Pay· i. found 
tbtou,h a •mieal range o.! e feet, iAcluding ! feet of bedrock. Galena ia com­
mon amonpt the coneentratlll!l. Imu1ficient work ·hu aa yet been done on tbe 
beJda \lepoliw to prove their value, llut reaulta already obtained are aatisfactory. 

Oil C!l&im No. 5 the clllef .•ork is where a &haft, ~~~ feet deep, baa been 
lUDic· to bedrock. The aeotj.on in this '•haft mq be taken u follows : ali de rock. 
18 feet; cratel, 30 feet; .Ude rOck, 8 feet; aravel, 7 feet. The pa;yat.reak bad an 
a...,. width of 15 feet, and a thickness of 5 feet, including i feet of bedrock. 
The aTWale nlue~ of the pa1'ela ,., $li6 per box l8Dith, but in aome apota a 
•flr1 much ·hi.«heT oonteM wu found. 

On claim. No. 7 aboYe, the p&y~treU ia about 40 feet wide and moat of the 
nluee lie in bedrock, peDetratin.~ to a depth of from 12 to 18 inche.. 'The gold 
ia Ooane, and reekoniq .. n1Jg'eb all pt.,. a'ff!r ~ ee~~.te in Talue, tbe per­
Ofllltqe .ef nuageta would be' about 50. Nueareta aa hi&'h u t8 in .,.aloe ha.-re 
bees found. 

On claim No. 11 eoane gold wu obtained at the lower etid and the aver&gf! 
valoe wu tt0 per box length. but towarda the upper end the •alu~ decrease 50 
pez cent ·and the gold u be and pocket;;r. Minina abon thia claim would prow 
oo.tq, owiDI' to the cmall supply of water. 

1 Althou•h the term "P&ntrw.k " I.e IIMCt when 4MCrUII"- th- propertl-, 1M .._ 
I• 01117 relative. n-.quauy 110 lrncular I.e the 41Mtt11Uttoa of Ute ~14. tMt ..._. -
harttl)' be ea!C to be a pa:palhak: at all. 

tit a. the out- of min.,. lao Yulloll to ..u.at. ...a.i.- _.. ......,.. ,.. ., w.reeJr 
or per bos lenath, 11 teet eq~are, rather th&ll lA ...._ ol. ••lo ~ 





The average wiJtb of the paystreak is 70 feet and its average thiclme88 3 feet, 
including 1 foot of bedrock. Within the 70 feet of the paystreak an average of 
$100 to the box length is claimed. 

From claims Nos. 17, 18, 19, 20, 23, 24, 25, and- 26 above, the results ·so far 
obta ined are Yery encou~ging. All the work has been done on the bench lying 
,,n the left limit of claim ~o . 18. On the rim, the d-epth to bedrock wn5 3 to 4 
feet, and 50 feet back from the rim the dep th was 7 feet, with about 5 feet of 
gravel and 2 ft>et of muck exposed in the cut. The paystreak is known to b4:> 
iw feet wide, but the work done is not sufficient to justify an estimate of it, 
value. 

On claims Nos. 21 and 22 above, the 'depth to bedrock is from 8 to 12 feet 
in the c~ek bottom and 21 feet on the bench. The pay is concentrated in a 
narrow streak less than 80 feet wide, and from 4 to 6 feet thick. The gold ·is 
coarse, round, 11nd solid. 

:BIG GoLo CREEK. 
I 

The onl,- p&rt of :Big Gol.d creek now worked lies in a broad, fiat-bottomed 
valley from the mouth of Glacier creek to Sixtymile river. R.ocks along this 
stretch are mainly andesites belonging to the ~ewer Volcanics. Remnants of 
the old~ channels in the form of benches are fou n.d along this part, occurring 
chiefly on the right side (looking downstream). 8 ome portions of the former 
valley bottom still exist on the left limit, but are not so marked in their develop­
ment. 

The gold has a much more spotty distribution than is usual in this district. 
Discovery claim is situated at the mouth of Glacier creek, and its width 

of 2,000 feet embraces not only the valley of Big Gold cr~k, but parts of the 
valley of Glacier creek. Mining is being carried on in the' angle formed' by the 
junction of the two creeks, a bench at this point being worked. The workings 
include an open-cut and drift into the gravel!! from the hillside facing :Big Gold 
creek, and a shaft and ventilation drift near the extreme southern portion of 
the bench. The depth to bedrock in the Rhaft is 30 feet showing the following 
section: muck 7 feet, gravel 10 feet, muck 6 feet, gravel 7 feet. The pay is 
irregular and scattered. It is distributed through 6 feet of gravel, and in places 
extends as much as 2 feet into the bedrock, a weathered andesite. No accurate 
estimate of the average value ean be given, but very rich spots have been struck. 

On claim No. 6 below Discovery, two shafts near the right bank of the 
creek have been sunk to bedrock. The depth to bedrock was 24 and' 25 feet; in 
the first the seotion showed 21 feet of muck 11nd 3 feet of gravel; in the aecond, 
no gravel was found, the muck extending to bedrock, a deeply weathered andesite 
pitching towards the eastern side of the valley. The distribution of the gold is 
erratic and value'\ range from 30 to 75 cents per square foot. 

1 On claim No. 7 below, the depth to bedrock varies from 18 to 30 feet at tha 
point. On the left limit of the creek the section consisted of from 6 to 8 feet of 
muck and 18 feet or more of gravel, and on the right limit of 00 feet of mueil 
and 8 feet of gravel. No 'decided paystreak hal! as yet been found, the nha ... 
being somewhat irregularly distributed. Insufficient work has been doe. to 
prove the value of this property. 

On claims Nos. 8, 88, 9, 10, 11, and 12 below, the most reoeat Wleft haa 
been done on the bench gravels lying on the right limit of Bic 0oW ,.....S on 
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claim 8. Tha depth to bedrock on thia claim is 16 feet, the upper 2 feet being 
muck an.d U.. reaainder· pavel. The paylitreak, which haa not been crosscut at 
this point, i1 claimed to average flOO per box length. On the creek gravels a 
drift 60 feet lou4r showed values of from 30 cents to $100 per gquare foot. 

LITTLE GOLD CREEK. 

Little Gold creek rises about 2 miles east of the Boundary nnd about the 
~ame distance no rth of Glacier creek. Its leagth is about 6 miles, but it is of 
~ligh tly lar~er volume than Glacier CN'ek. It ris<'S in n number of steep-walled, 
uarr•'" gulc·hes, and ncar i_ts hl:'ad the grade is steep, -but in the lower reaC'hes 
UJ>pr .. ximates 75 fcl:'t per ~ile. 

Thn rockR exposed belong chiefly to the Yukon group · of metamorphic rockR. 
Gneissoid 4uartzites; quartz-mica schists, sericitic schists, and granite gneisses. 
are most abundant. Near its junction with Big Gold creek, these rocks are 
invaded by an exten11ive art•a of andesitic rocks, and some Tertiary sediments 
(Kmai s~ries) containing lignite occur. 

Little Gold creek was very extensively prospected in the early daye, but was 
generally considered too poor to work. The g0ld ie distri.buted uniformly in a 
narrow and continuous streak, which is nowhere very ric'h. Heavy boulders 
make succell8ful mining here difficult. . ' . 

Ou Discovery claim an open-etrt has a width of 76 to 100 feet a.nd a leu,Cth 
of 800 feet. The width of the payatreak is the eame as that giTen for the cu\, 
and the depth to bedrock is about 8 feet, the p-Qund 011 the lef_t aide bei~ 
slightly ~per tllan that on the riaht. The gold oecUlll in the cravel, or, lllllCh 
less frequeud,-, ill bedrock. The value11 are rvery nniform and avereae fN~. 8 
to II oe11t.1 Pill ~quare foot, the hiaher value. beill&' obtained in \be craveltl ou 
the left limit. · 

On claim No. 2 below, ~e depth to bedrock ia from { to 6 feet. ·Bedrock 
oonaiate of 0. pSIIOid quart2:ites and quart.z-miea &ehiat.a of the Nuina aarle.. 
Tlw J.ISYStreak au a width of 100 feet and the gold is usually found in th~ srt,Vd 
lyinc im~ above bedrock, ra.rel1 extesdina upwards more than 7 inches, 
and the greater pu~ of the values lie :within 1 inch of bedrock. The averace value 
is about 5 OODta per square foot. 

Bedrock enwk rises in Alub and ftows eeet arid aoutheast to Sixtymilc 
river. lts lenctb ia less than 7 milet~ ab<l the volume of water is very small. It 
ri&et! i.n a seriea of narrow gulchee, Out opens out slightly, though it is narrow 
throughout its t>ntire length. 

Bedrock creek forma for a part of ita length the oontact between the 
quartzites, quartz-mica 8Chiata of the Naaina aeries, and the serioitio &ehista 
whieh are W.tatively correlated with the Klondik.e aeries. Near the mouth a 
emall area of andesitea and simil&l roob, and, towards the head; numerow 
bodiee of rhyoli&e and rhyolitic tuBa, occUl'. 

Spme proepeeti.ng, but ve17 little minine, hu been done. Th~re is no geo­
logical reaaon whJ arold should not be found along e«tain parte of thili creek. 

12570--4 ' 



The d<'pth to bedrock is very variable; reefs of rock are exposed• in the creek 
bottom, and at other point.; the rock is co>ered by superficial deposits of varying 
thicknetis. 

On claims Nos. 25 and 26 above, the depth to bedr.ock is 5 feet on -the rim oi 
the bench, and 'bedrock consist.s of hrokcn and decomposed eericitic schists of 
the Klondike serie6, striking across the direction of flow of the former channl'!. 
and offering excellent riffles to catch and retain the gold. The bedrock on th· 
bench is 50 feet above the creek. The gravels are coarse and boulders 12 inchll.· 
or more in diameter are the rule. Pay has been found on the ben.ch extendiu~ 
back 200 feet from the creek, and also <'xtcnding along the right side of tht· 
creek. The values obtained during prospecting work were encouraging, anri 
there is little doubt. these claims will .be producing in the near future. 

On claim No. 2 below, the depth to be-drock is 20 feet, and there are two 
paystreaks, one 30 feet wide and the other of unknown width. The thickness of 
the paystreak is about 4 feet, including 2 feet of bedrock. The values jlCrosa thf' 
paystreak so far prospected run about 2{) cents per square fcot of bedrock. 

In the upper portion of its course the Sixtytnile l;:o;t•e page 10) is o 
small, rapid stream, with num rrous shallow riffles or bars. It receives many 
large tributaries and below the mt~uth of Cnlifornia cret'k is quite practicable 
for poling boats. 

The gravels, 'both of the river it-el: and of its benches, have yielded 
important amounts of gold, but only the ~t. .. rt otretch from the mouth of Mil!N 
creek to near the mouth of Big Gold cr~'<'lc has bePn prospected thoroughly. It 
seems probaible, however, that some part- ·~ Y.et almost untouched may provt: 
productive. 

The rocks occurring along Sixtymil(' • "er, where mining operations are io 
progre·ss, belong to both the Yukon grn ·• and to the Newer Volcanics (See 
pages 12 and 81). 

The first gra·vels to be worked at all : ••oroughly on the 'Sixtymile were thP 
bench gravels lying between the mouth · · \filler creek and the mouth of Big 
Gold C!eek, but more recently the creek • •avels have received some attention. 
Discovery claim may he taken as lying · · .r the mouth of Big Gold creek, as 
the claims are numbered up and down str. am from this point. 

On claim!! Nos. la anti :.!a below. a · :derable amount of prospt>e ting has 
been done. S-even drill holes and fiftcc•: . aft~ have b~en sunk to bedrock, but 
as ;yet no drifting has been undertaken . :'e depth to bedrock v:uies from 5 to 
14 feet, th~ av'erage being about 1'2 feet. ~ section consists almost entirely of 
gra-vel, and the bedrock is an andesite, ... ing a fairly flat surface, with no 
decided pitch towards either side of tbf· ' ley. A paystreak 300 feet wide js 
claimed with valu~ ranging from 60 k .... . c•ents a cubic yard. The thickness 
of the paystrcak is 5 feet, the gold lyin11 ·>f irely in the gravel. Coarse gold in 
addition to fine gold is present; nugget. · anging as high as $8 in value have 
been found. 

On claim No. 1 below, a little pro&p•· ·ting work has been don~. both on the 
bench on the left limit. and on the cred• gravt-la. On the bench, the depth to 
bedrock was 30 feet, of whieh 5 fe~t was muck and the remainder gravel. The 
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results obtained in the shaft on the bench indicate a value of from 20 to 60 cents 
per eq~are foot of bedrock. On the creek, the depth of ~rock is 17 feet, 4 
feet of gravel onrlying the bedrock, the remainder being muck. The •aluee 
rnn from 12 c~tt' to ~1 per square foot of bcdtrock. 

Claims No!. ~ to 10 above are owned by the ~orth American Trarnng and 
Transportation f ···mpany who leased them for dredging. Preliminary pro· 
specting, how<'' ··r failed to show satisfactory result ~. and in consequence dredg­
ing was abandon• , j 

Th.J gold i5 , ult)flt innniahly fine. Portions of the benches on this group 
of claimA have i"·••n worked, am.l c•(ln,.iderable amounts of gold have been 
recovered from tz .. •tTt, but large volume8 of these gravels still remain, and should 
prove a source? ,,, future production. 

On claim 1\~t Jlla above, the depth to bedror·k was 16 feet , and the section was 
e,>mposed of ::! fP.-t ,,f muck and 13 feet of gravel. The paystrt>ak wa.; found to be 
150 to 200 feet. ""'~ and most of the gold lsy within 2 feet of bedrock. The 
average value cl.tmed was 50 <'ents per square fo, lt of bedrock, and the gold 
recovered was · n•rl.r all fine. A aecond paystreak is preeumed to enter this . 
property from thl' dllim a'bovc, but thawed ground prevented work. 

The bench vuels of claims ~oft 11 to 19 above havt> been worked exten­
sively. From tht• bench gravels much gold was recovt>rM. The bench is situated 
0n the left side of the stream 50 feet above river bed. Tht• gravels range from 20 
to 50 feet in · thit'kness, the depoeit getting rapidly thicker towards the hillaide. 
Thl'l!e gravels ar., •imilar in m&ny respects to the creek gruela, and 11bow little 
or no sortinll "' 14ntiiication, eoaree and fine being found together, DrlDgled 
with sand. The I~Wr gravels poaeas a shingle-like overlap, indicative of ltream 
action. Stumpe .d trunk.t of tNeS, and the bone. of variou. at"* animals 
were found in t..,_ top of the gravel&,' and in the mlMk onrlying them. L. M. 
Lambe determi...t theee to be : the po!Mrior part of cranium of a bi110n; a luge 
s~linter of the -.ft of limb bon~ of mammoth; a fragment of m•minoth tutk 
and bones of h('ft'W> as follows , left femur, left tibia, right radius with part of 
~haft of ulnn. Tlwo horse reprf'tlented stands somewhat lower than Eqvw Scott{ 
Rirlky of the Plf'iatoccne of T.:maa and is of much lighter build. The ~avels 
on the rim of thf' ~ch are 2() fflet in tbicknees and, seTeral hundred feet baclt 
towards the hilhricle, a shaft 90 f~t deep failed to reach bedrock. The eeciion 
in this shaft it .. follows: muck ~6 feet, gravel16 feet, muck, moes, tree remaina, 
and volcanic ath 6 feet, ground-ice 6 feet. The width q.d T.alue of the pay­
streak aN not lrn,..n, but tbo!Jfl portiooe worked were proltable. 

The creek l'laimS' have been prospected by borings, whieh ehow that there are 
two pay.treaks, 100 and .00 feet wide. The depth to bedrock ie 18 fe,t and moet 
of the pdy liee within 2 feet of the rock. 'J'he average content would be alightly 
over 50 cente ~ ~quare foot . The gold is prenilingly coane. The workings 
at present lieoon t'laime liS an~ 18. Amongst the concentrates galena and cinDfl-
bar are commoa. · 

lUTBOM Ouu. 
llateon creek, aometimee known u the South •Fork of SiJttymile river, is a 

large stream, draining the country lyiq in tbd southern portion of the region. 
It rises within 10 miles of the 'Bounda!',T and flows aeutheaat f~r a dietanoe of 8 
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111 i I<.,; "IH·n• it i:- j ni nl'd l.,v ) ·I ari on creek. the combined Ftreams flowing in a 
north f'>l • l e rl~· din·dion to Sixt~·milt> river. The volume of water in Matson 
r· rf'f'k i-: l!fl'<llf'r thfm in an.v uf th(' other tributaries to the &ixtymile and it 
apprc)ada•;; tlu• pa rent :<t :·pam it~l'lf in sizl'. 

)fat~"ll c·n•,•k 1 1111d all it~ t ri butnri~ wf'rc stakod from enJ to end in 1911. 
Xntwith ,; t>~nrling- th is , vpry little• prll'!'pce ting- wnrk h11s bcm done. and most of 
the e!l1im;; ha\'1' bPt•n ah11ndvncrl. Al"'vt' thf' Hwuth of )!arion creek, the valle;y 
,,f "Mnt :<cm f'l't' t·k i.-: Hnc>rcrllargc l~· by thf' mc-tamorphic rn('k~ of the Yukon group. 
(han1te ,:mri <:' prt ·rlominatt•,;, hut ~ maller nrc'a:> nf lxoth ignrous 11n~l sedlimentary 
schisrs and gnei:<,_e, nrl' t o he fonntl. Bcll>W the forks th e valley is lmderlain 
lnrgel;-· loy Tertiary vnlc.mi c~ nnd !<..-dimPnts. An~itPs, diabA ses, rhy ontes, and 
<JUlirtz porphyrie;; an• nil to hP fountl. 

On Dis.:ovf'ry claim ;;i tu atf'd rwa r th(' mouth of Weicle gulPh, about 5 mile,; 
aboYe the f nrh of the rrN>k, th e dPpth to bedrock "ari •"B from thf' rim back 
towar<ls the hillsi df'. The maximum thickn ess exposed is 7 feet, the section 
being as foll4.wt1: muck, H inchf'!< ; gra"el. 2 inches; !'and, 9 inches; gr.avel, 5 
feet. The bedn><'k ronsi~ts of the hroken ant! decompMed ~tP.hi&ts of the Yukon 
(Croup (Plate YJ). A cut·ha~ bet>n m.tde ncross thf' bf'nc h U5 [Pet in len~th, and 
th~ pa;v~trl'llk hns bf'Pn fouu cl to rx tmJ fo r the whcllc of thi ;; di~tnn<'f'. The total 
width of the payS'trenk is , thrrcforr, unkt10",1, hu t it prnhalol .v dot'~ rtot cxterid 
much farther as the bedrol'k r i~f'S sharply t<>warcho thl'1 t' tHI nf tltl' c ut, 1111d this 
rise, if continued. would enlirl'l~· pinch out the ),.,d of ~ra\'t· l utHkrl.'" ing- the 
muck. Values ranflC from I~ rl'nt ~ t n lj;l.ll<l pl'r ~q uur,• foot . The vAiut>s lit> 
entirely in the rock, and extend inr u Jt t • 11 •lcpth c•f 4 fi'Pt. The product ion fnr 
1917 11V6Til~ed aoout $400 per month . Both t'OaTI"f' anrl tin·· g old are fou nd, a nd the 
former ~h ows ocarrf'l;l' s ny si flTI'!' of \\ear, but i,. r <> Wfl• and. fl11t. Pa;v hQ~ als<> 
.bet>n fonnrl in the Prr~k pavPI~ at this point.. Thf' rl· ·P•h to bedr()(·k hPre is 2() 

.feet. and th e )lold appl'~r~ to bl' eYen m o re irrf'~'Ular ' .ti s tribtrted than on the 
ben ch. 

OTHER Ciu:t:Ks. 

Parts of som!\ of lh t· ('l'l'f'k~ tributary tn F ortymil· tver lit· withiu tlw :m•a 
mapped , but the strrtdte!'! at Jlr('f;t •nt worked ar<' 1111 ,. r·uit l'd 1-'tatt ·~ tt·rrih•r;-· . 

Some pro!>lJ('ding hn.« h~l'n dnn(' on RotH'hf'r ,. ·· ('a! i f.,ruin t'rt't~k>~ anrl 
good values are cl11.imed at rcrtnin poin ts, hut no miu · oJ hn~. ,.., f:tr, bt>t'n rlmu-'. 
On Rice creek, Deep creek, Otter <'rrPk. anrl Rt ot h er t nts within LaduP l'ulle.v 
dcsnltor,\· prospt•ctir!4l' h11 ~ bt't•n carri ed ou. hut thoulll ·• >ollt g-old ha~ ix>e11 found 
at ~era! Jl<Jin-ts. uo importar(t depo~its hal' e lx>eu · ••vered. Gold may yet 
be found in paying quAntiti es on som•· ••f tht'"'" n•·· 

SOl.RCE A)ID OP.T<W\ OF TliF PT. \• ER GOLD. 

It. i;, now a lm ost uui\·er~all.'· :u•t·eptr'Cl th a t plar·• ·r .: .Jd i;~ detrital in ons.rm . 
The nnggf't.;; o f the Sixt~· tnil c fi <'ld frAqiH'IItl;v rt> lltHifl "''rticlcs of \'('in quurtz. 
o r are C'o nt a i nrcl in qua rt z derin' tl from YPiu~. f'om•· ,. , ,JenC'e as to ~nlution und 
redeposition of the gold in th <.' Klonclike und ~1\t ,nnile re@'ions ha8 ht>t•n 
- - --- -------------- - - --

1 In Yukon, when gold i~ found on a creek anti claim• a.re locatect en tt, the creek Ia 
said tO be UiSGOVCred. 
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offered. McOonnelP deecribed a bo\tlder found in the workings oo Miller 
creek "the upper ~~arface of which wae pertially oove1.'ed with specks and scalCI! 
,,f t· r.v~t ulline ~old. The crystaltl WM'e arran~ in dendritic forms, and while 
oome of them werf' firmly attached to the rock, others tle'Parated I]Uite easily from 
it. The an~les of the er;,~tal11 were sharp and showt>d no wear of any kind, 
whil e the bouldt-T it!lelf, an autoclaB'tic _quartz-mica schist, wu" well rounded. 
Thc> gold c,·identl..- tiid not belong to the rock originally, and the only explane.­
lion uf ib occnrr•·rH~ undt•r the eon<htions stated, seemll to be that it W88 taken 
up by some solvent, and rPdeJ1Q~it~ on the surface of thf' uouldt>r in the position 
in which it wa~ found." McConnell mentiotl!! similar occurrences on other 
Klondike creeks. This procf'l.ls i~. however, to be aaeigned on ly a very subeidiary 
place in the formation•of the placers. 

Quartz veins are abundant in the mPtamorphic rocks of the Yukon group. 
These veinl< are nf.'Arly alway8 8mall, and non-perBistent, and in t"IM> majority 
of cases of lenticular form. They follow very clO!!ely the planes of foliation 
of the schist!!, and in the majority of cases are apparently barren of mineral, 
but in some ca.~os. iron minerals, galena, and zinc blende are found. Gold i~ 
sometimes visihle to the naked eye but more frequently is not. M.c0onnel11 

shows that the bulk of the K1ondike gold is derived from rocks of the Klondike 
series, but this doee not hold outllide that district, for in Sixtymife region the 
producing creeks are floored by the older sedimentary gneiases of the N as ina, 
11nd in Stewart River district the same is true ll J some extent.• Coneequently, 
any of the memben of the Yukon group may contribute to the formation of 
the placers. 

It seeme likely that vei11s of more tba.n ooe ~ na prei!ent. Tae «eea 
producing in Rix~ile ~on are near pointe ..-beTe the metamorphic~ are 
invaded by Tertiary greenstonee, ~ut tha Jna:V he aoci~taL lfany of the 
veina, probably, owe their ori.rin to the iQjec~on of t.be iPell,y pi~ whi.ch 
were later metamorphoeed along with the 0011tai.iq rooka; but veina, though 
repeatedly faulted, are decidedly later than tae foliation of the encloeiua rocks. 
The part jJlayed by the }(llj!Ozo6c fl'l'&rutee it! not cle.r, but ia aay oaee ~~ are 
too small to hRVe affected the formation of tlteett velne, ualeM it be ~ed 
that they are the peaks of a h~ batllolith und~rb"ing the whole ~. 

The fact that no }Mlyable 'Nina have been 'found does not di!!l)t'Ove &heec 
~tllteml'nta. To show the great oonoentratioa which baa Uken ~ aBd the 
amount of matf!rial removed to form the placer depotits, lle()on~ell• '-e made 
~ome interesti~ ealeulationtt, and he condudee tbat to form the abaormall~ 
ril'h Klondike pl.eers, the origi-t quartz vein need have a.an-ied -.aius of 
only a few centll per ton. That this vi~ a .correct ia shown hy tie' nmpliJW 
f'Rrried out h:v McLean.• · 

The ab~nl'e of glaciatiOil is alao 9f great importanoe, ainee it meana thd 
wherevM' gdld haa been conOflllti'ated in the fletlm «J"Uflhl, it remsins 
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