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THE JUNEAU GOLD BELT, ALASKA. 

INTRODUCTION. 

Spatemstir invmtiwtion of t8hp minrrnl m n u m  or .tlarka Iy rhn Unibrl Statw O m l o p  
ical Sl:~.p Iwpt1  in IFMR. Mirrh r r l  Ihn mdon b ~ i n ~  pmrtic+nlly unknowtl, rxpltrmtion.. nnd 
p n c m l  mnnnniraancw had limt ttr tw mad(#, and i t  fix- not unfit I W !  thnt ~ P I F  cl~mand fur 
pnernl information runrrmin~ difft~rml portinnu of I ho Tlrrrittlry II'W nuffiei~nt IF 11utisfi~d 
to prmit makinr plmnq Inr tlrtfiill-rl invenr ipliwin uimilnr 10 t h w .  in p i q m  in ~ I I F  Staim. 
In the murnnwr DI 1% Mr. W. J ,  I'rtrm wnn II(\~R~I~*LI I n  makrn a tm-phir mnp at tho 
virinitg nf .l1rnrn81, nntl in lW3 Mr. Irt luir C'. .9prrir~r~1., R H R ~ S ~ ( ~  ly Mr. I'l~nrltw IT. \\'right, 
tmk ~ t p  tlrn ~ t u d g  of t2~r woluj$c Iormetiotw anrl t l ~ r b  otn rlr~pcsitn rll the w~inli .  I n  addil ion 
to [ha j n v ~ t i p l  inn ol t l ~ v  firm rocrrrri lty (he dstnilrrl n ~ ~ t p ,  fi p~lol(yir: r~rannni~-nnr, WM 

mndn of tho nrrmihllr portions of t h ~  nlainl~nd Jrnm l'nrt ITougliton nortliwsrd to tlin h ~ a d  
of Chilksb nivrr, and nll tlw irnpodant mining r a m p  nF tlw I~plt, wrw vimitod. IInpuljlislr~it 
tnpq~pl i i r ,  rrlrp pmparrd h y  Hm hnrulian Ilotmdnty fimmimiou were nvrtijtlhln ntld 
flrril~tntsrl tho plntlliwof the ~ ~ n ~ r n l  dirlriht~f irm nf the m k s  thwglinut tho bclt t ~xvr~morl. 
Ihr pwsrnt mport upon thn work of t l i i a  Virld rawn ia srmmprnird hy topngrnpllir arid 
puEtpic m a p  411 the virini~y of Junral~, nnrl nf K mninlmnrt #trip rnxkndinp approx~runtnly 

rnilm along t h ~  conat. h ttjmmpliin map rd ndmiraltp 7sEand F1n.q t u r n  rurnp~lrd Ily 
Mr. Wright, md studice pumoed t)+y him dilritq tlru arlmrnnr of IM.1 i<irnl Om km*i- OF thn 
p h p v  map of thiu l a p  inland. 

A d~ecriptinn or t l ~ c  I'nrrupin~ p l a r ~ r  district by Mr. W r i ~ l ~ t  hm l w n  hued  t ~ y  the 
Gumry a, and prpliminay p n p n  up11t1 t h ~  g~nrral r~gion an11 tipnn tlir Tmadsrll minna 
ham Iwn put*lishd hy tlin writu~r. 

Acknonltrlpmcnt ir rlclr Ihr mining Imtrrnitp of tho n ~ i n n  I I ~  mallv ~ikrtmirn, and tho 
miter i.s rwpcinlly indrhtd  to t tic rnanmnirhnt nl t hr 'krnd~\.rll rninnt lor 1~cilit ica sxtcnd~d 
during thtr cxnrnhntior~ of ~h pnqrrtim, and tu Mr. ltTilliian Klmmr, of ,Juneau, tor 

A pnrral &urn4 nf tlm ~rri~ntific writinp whirl1 touch mnw nr 1- qmifirnllg upnn $110 

gwlw nf muthr~trrn Alankn will Ir Icnrnd in ttlr rrpnH ~ p * n  ~ h v  Krtrhikan mining d i e  
t r i ~ t  by Mr. AlFrrd H. J l m k u ,  h m n n ~  t h m  t ta follorung h n r ~  km-n rnmltcd in prrpnring 
this wpr t :  

D~rsow. O. M. Repnfl nn an rxpInr~11inn In f lm Ytlknn 1Tlstrl~1 and 04-t pvtlonm nt nrltirh 
rnl!lrnhh. Gml Yat. IIIst.  Sunv-v 4'~1nnrln, v11I. 3, lit 1 ,  3Wi-W, pp. 1-27 I4. 

naw.vov, r:. M. Cmlnp:ral m m l  nf Ihr. Ihrkv Mmtnlnln rr#.lnn In l'nnmt1:1. null. Gwh. S w .  Aru.. 
ml. 12. IMI. pp. X-v?. 
- - -  ---- --..- - - -  -- -. -- 

a Wrlght, C. W, The Pomphcplamrdiltrkt. Xlruhh: Butl. U. 8. Ck~1.5urvq N 0 . m  lW. 
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2 THE TI?NEAU GOLD BELT, ALABIEA. 

RECRER, CI1 F. nnld flddr of southern Maah. Elgbtmuth Ann. Rept. t'. 8. W. Bnmey. pa. 3. 
ina, pp. 14. 

Bnot,na, A. ll, Tho Kntcb~nmiaImdiatrict. &Ira. Pml. P u p r  ZT. 0.  Omt. Summy No. 1. lam, 
O A R S I I ~ ,  0. W .  Trans. Am. fnrt. Mln. En& vol.20. 1891.. 
G ~ B R R T ,  l i ,  K. Olwlnrn nl Alm~ik~,  Iferrimsn A h s h  Expedition, ml. 3. 1BM. 
XMRHIOH, R. K. Rnkra m thr a t m t m p h p  and i m u e  mh. llarrlrmrn hhskm Expsd~tton. rol, 4, 

1m4, pp. 11 4. 
PALAVHE. C. Knwson the mrnerdscoIkm. If-&& E M i t l o n ,  v d .  I. Iml, pp. m-w. 
BrsnruR, A. C. Tho J11ntrru~d~1 Wlt. .&!a. Bull. E. 6. Cml. Sam) .  Sn. 22Sa InM, pp. 
BrrwctR, A. C'. Tho TnuJwrIl om alqmstt~. Tmns. Am. h a t .  Min. EM.. Oatnhr, 1814, p. Z?; Dull. 

1'. S. Om1. Bum@y S O .  %9, pp. Cfl-87. 
S~e~c;cElr. A. C. I'ndlbc mntlntnln rr)-*tmn in Rrltinnh Colnmbh m d  N M ~ .  RIII~, Unol. Roo. Am., ud.  

14, pp. 117-I=. 
WIIOAP.~. W. Thr Pompinapl lrc~r  dlfltrlct, Alnsb.  Bun. U.S .  Gml. S u q N n .  23R, JBO4, 

Prior fo tho -"on of Alaska 'by tho Unitad S t s h  in 1867 t b r e  had hccn no p l d  min- 
ing in the Tcrrito~. Some old Kunsian mcurdr  how that smll amalmta of thc rnoial llnd 
been o k r v ~ d  in a~rious Inr.rlitim, ttii~lt~h it w l ~ l  not 'bplievcd to be of canunercial impor- 
tsnce. In thaw early gesn tho m n t ~ r  part of the ~hmpt  mountainom belt ot soutlwaskm 
A b k a  wa9 known only to tho nativc Iodinnrr nnd a fca furtraderx. 

The auriferoils p v n l r  at tho 11~d nt Stikinr Riwr mcm probably tho first mid d i v e r i m  
in this geoesnl m~ian.  They wnm found in t ht curly part, of the six?ica, During thst d d a  
many minew went lo tht- ncwly diamvrrcrl C'nminr gold &rid., on the ~ a d i n n  ~ i d e  ol the 
international b o u u d a ~ .  Tn I Mix Sytua arid other disappointed Cawiar nbinerrr t mvrlrd 
norbhwnrd from Fort FVrnnpll m ~ r d  madi. plwrr discercrics i t  Rindham Bn? m d  on Pow~ru 
&rk at  Sumduni Rny h .  I t  i rrpnrtd t l~nt wm c x t m c t d  Fmm t l r w  plarpm iu 
lflG71. Thiv wpmtrr  the fimt p l d  pmdurtion Imm blnska. 

At Sitka, the cnpitd of tho Territory of -ilnnka, situmted on the west crrast of Barnnor 
Island, minin,e artiviry l q n o  in !ST, wlicn thr Lurky Qinnre nnd Stewart propertics wrrn 
lwalrd. On the latter property e Ikrnrnp mill was built in 1W9, but this was Iongaium 
abandad  . 
In the spring of 1m K .  A. Fr~ller, of Sit kri, on bhr atwngth of a fnvorabl~ repod hy John 

>Iuir,e mlding to the mainland ot noutheastcrn Alaska, unt  a l o e  d w a u  and Richard hrris 
to i n m i p i e  the rasstd bplt b t w ~ e n  Windt~am Hay and SulEivnn bland. Thasle m e  
pmrtpertorrr, with three Indim a- guidra and pnckum, arrived at Windham in May. Thou$ 
thpy lanted and ficordcd mevein1 qi;nrtx ~ P ~ I L S ,  thcy wnm nOE ~ n c o u r s p d  hy their &mr- 
arim hbprp and continued prosperting along ~ I I A  cowt  t o  Goki Crock, whero they arrived the 
middle of &upst. IIem lhay found not only rich grnvrla, \rut nenr t h ~  mouth of the creek, 
.ptritn~os of qtmrtz float containing h a  gold. Following up thr strrnm and c m i n g  the 
r i d p  at tlie h ~ n d  nf SnowsEidc GuIrh to Si lv~r  now hasin, 111(*,y rliscovrretl aurifemus quart% 
in place. Fmm tlleee l e d p ,  at p m n t  ilin propsty ol thr ~ 1 1 ~ ~ k n J l 1 n c n n  Company, they 
earri~rd away n m r l y  1,W pounds of ore and, nftpr staking lwt1i plar~r and quartz rlnims, 
r~tr~rnad wiW it t o  Sitke early in Novemhcr. T h i ~  strike ~ R U R C ~  mat txcit~ment, and 
N~lvtbml)nr 2F a party of thirty darted for @Id Cmk, whrm t h ~ p  n r r i d  Lk~~rnb r  6. 
Numrmr~a Iwationa were made t b t  winter and, though thc hith m w  rlwplp m v ~ m d  with 
mow,  thn m a l l  colony continued to grow and foundd t tte p m n t  tom of J u w a ~ ~ .  

Thc spring and ~ u m m ~ . r  month of 1881 nhowed much activity in tl~is new gold field and 
Ihe entin! rcgion was pmapected. A m n q  the nnrncmuq lnrationa mnrfc wte thc Twadwpll 
v p  of c l~ irns and mwt d the Gold Ctwk minm now wudcr ~Inv~~loprn~.nt. In  the autumn 

EM1 thn pophiinn of the rillnge numbed owr 103. It a k s  fimt rrl l~d Rorkwell Find 
3nt~r I ~ ~ ~ T I I I I ~ w s ~ ,  llut et  a miner's m~eting held h m h r  14, lM1, it was vntad la renmo 
tile tam in I~ar~ur or the pldcr of the two d m v m m  of the distrirt. T ~ R  rncord of Elis mwtr 

uBpC. IV. W*ht. For n a m a  thr mrlyhi*rgofrnfnhqin theJunmu dlutrlot, m Ropt. Dlmtor 
d thal Ylnt. on Prwlitettnnnl Pmciot~aEI~tnlsfarcaFwclnr y-r W. 1VnnhingEo11,1Wl: d a o  Population 
and m m u m o f  .\IJI.~~II, H C s ~ n t h  r r~ns l l? .  I\W, p 47-48. -2%. 

Sdutvrnmt uf EiICvnr- OwenR, ,nine owner anLpera,t,tor at Ynmdum, m ~ .  
r S R ~  Fr~~ncl*vo E\dhnlng RrrIletln, Januury 10, 1880. 



J~ramu'u psrtner, Rirhad &rriT, st that timR recorder of the digtrict, VIP lomgoing data 
warn w u d  in part from Mr. Earrix and in p d  fmm the ~arlg rerods in tho renorrlor'ra offire 
at Junenu. 

?.he SHSt work, h h  on the present Ttmdw~Il and R ~ n d g  nullion pmportirrr nnd on tho 
mainlnnd nmr dl~nrau. was that o l  plnrerminin~. Evid~ncr nF t,llp old placwr wnrkinp nluy 
In- w n  in mmt tf i h ~  gulrhes and nu man? o l  [he l~i lbidw ~I I  Iho Gold Creck drainaty. At 
that tim it waq o n l ~  natnml for thr pmpwtom to s e k  the quic.kmt rrt,~irna with ttlc lcmk 
illit in1 ~xpcnw and 1nhr. Many or them rninrrs mado severel dollrrm a day with sllnlwl nntl 
slu~cc lmx, work in^ on the gmvpl deposit* in Gold Cbek  and tributarp etwkms. 
Juncsu was in IPS7 tho mining renter nf Alaska. On Doug:Iw Iu l~nd tllr Tfieda~l l  claim, 

awned IT San Frrmrko rapitnIiLlt~, wn.9 ibe ady onn thomn~I1Ey dsvnlopd. Four tunncln 
brul h c n  run into t l ~ n  ledp and a l t r p  M y  of l o w v d e  om expomd. A &tamp mill, 
omctnd in 1W2, was in-clpsration, and several bullion shipments werp m s d ~  during thr- yrw. 
Thivwas tho limt quartz mining undertaken in the divtrirt, nrcept some ma11 d ~ v ~ l o p m ~ n t a  
on tho I c d p  of Quarts C h k  in tho Silr-pr &a. dbtricl. 

In i-engard to the dicrcovo~ and oriKin~l nnnemt~ip of the Paris Me ,  at the pmprty o l  tho 
Treadwoll Min i r~~  Compmy, mv~rnl difkrmt stories am mmnt. T\la anlg early omrial 
reeorda which r r  hnro found roncrrnin~ tlsr propptfy k the fulloning: "~ptemlwr  13, IMS. 
TmIor OF Pari~ lorln frrrin Piprrr ,Towp11 Erumard (or ' French Pete '), oridnal Iwatot, to 
John TrrRdwrll, in ranridprrr~io~i of Ilip mm of five dollam {5.0n)." No other conditiotw 
wew ~ l i i p u I ~ t ~ d .  Ttlc r l ~ ~ r l o p n ~ ~ n t  n[ 11~rrI-rwk mining on the Trcadwotl property am 
p a ~ l y  hindewd IIJ. plwrr miilrm, w l ~ a  r l a i n i ~ l  rlle d a c e  rkhthta and b~ fmihls  meam nat 
only held tlm p u n d l  but rwhrd p l d  from !he d w m w  outcrop IQ the raluw of m e d  
thoiietlnd dollam. 

During the m ~ c t d i ~  pus,  untfl lW5, nlmt or the pmperlk now regstded aa of d u e  
were located, and from IM.5 to 1895 tlir p r ~ s t ~ r  pnrt of thc w u n d  w a  patanid and vsrk 
as mining wrnpnnim fmd. da rlic ow Inin1 ntmt of the quartz rnintrr w m  low in rralup, 
it requirrd c d u E  nnd econoniic twattnent not onlr to win tho Ime gold, but lo save thn 
dphidm or ronrpntrafPn. An~ar~g the fimt mills r~mmtrut~t~d lor this pu- were two on 
Dnuglw Idand, thc Xou-cll mil1 nl MI damp, rtnd that nf the har 's  Kast, Company of MI 
stamp, neilhrr of which wm ever oprntrrl. 
On the TrpsdweIl and adjmrent pmpcrlics, rftarn~iff~~innt om had h o n  d~vdoped tn war- 

rant tha expendilum, l n r p  stamp mills werp fond rucrrrl. Thr fimt of thew, erected in 1887 
st tbcTmada~II mine, rontained 1% n t n m p ,  and tho Iollowin~ p a r  120 more atamp were 
ndded. Retween 1,593 and 18% ttim mi1l.u-nt the Mexir~n, !+i~rcn FIundwd Foot, and 
Reds Bullion rnin~s-and the rrpw NNhtamp mill at r2ts Trrndn~l l  mino, won: huilt. At 
pmnt,S?htampsaro inoperat inn, the S c r ~ n  Bundmd Foot mill,nf 1 0 0 ~ t a m p ,  having h n  
r l w d  for w v e d  years. 

On the rnninl~nd them &re s e ~ m l  r n i I l ~  of  Fmm 10 io  RR stamp on Gold and Sheep crpeks. 
At the vsriou. niining camp from Windllarn I n  b m c m  Bay nm mills of Imrn I0 to .XI 
damp, which wifl h@ hwrib~d under tho p n ~ m 1  d~rriptiom nf I ~ R  mining localities (pp. 
3 eRt q.). 

The ext~usive low-ptde p m l  d e p i t s  of Silrer Bnw k i n  wrm opened in I b l  hy the 
Sitvet Don, Bnain M h Q  Chmpany. The samp rpnr thb prrtprny was i ransfed  tb the 
Nowell Gold Mining Company, and from lPPl ro r h ~  end of 1%E it tk'w worked continually 
during [he plwer-mining s-n. Tho production of thia placer donc WRZI estinrated at 
$416,000, and adding to this the output of mallcr p l m a  an (:old C.repk would ~ i \ . a  w a 
total yisld ovw $m,m. 

In lm? them wcre seven pmduct ire minm in the Junrnu diirict, h i d m  the p l m m  of 
Porcupine and neighboring creeks sih~ntpd fasther to the northmt along t ha m r r  general 
mno. 



THE IUFEhU GQLD RELT, ALA8KA. 

Tha m i m  in iha Jowru b l t  which p d u c e d  bullion during 19W arere tho A l w h  
Treadwpll, Alaska-Mcxir~n, end Ready Bullion on Douglm Elland; the Sumdum Chinl, an 
Endimtt bmr, w w  worked out and ~bendoned; tho Ebnar and Maskdunem mines, in 
GoId h k ;  and the Silvcr Queen, in Sheep L k k .  The product of t h m  minm for the 
yeat is estimated $2,4Mm. 

J'he tots1 production of tho dunosu belt up tu January 1, 1904, is estimsted at abcuC 
SB$.pQ,000, doticod an follows: 

, GEOGRAPHY. 

Southeastern Alaska-, or the panhandle of the Tcrritoy, rximding from Phland Oanal 
northwestn.ard to Mount St. Elias, mparstwt oarthcm DFitiAh Coturnhim Imm tha Pacific 
h e a n .  To the northweat th'i e o n  C U V P ~  pm 0i the ~rps: rnoun:ain r n w  which t&ds 
parellel with the coast and culminnips in Mwnra Fairwentbpr and 5.. E11~a. while snuth of 
Try Strait it comprises a coastal atrip a h 4  30 milen io wid1 h, rqerbcr wii h tho many islands 
Iortniw the klemndct Archipelnp, which i Irom SO tn I 2 0  mil- in widt h, 

Both tho majnland and the islands am mountainous, thc @ncmC el~vntiom back from the 
shore b o m ~  Imm 5,000 to 7,000 feet, with occmioual mrumits somewhut higher, while the 
mual ialand h~ightn are not in cx- of 1,000 fcet. T h n  Comt l ianp, whirl\ ~xtcndn horn 
near the northern bwndsrp of Knswon to tho hmd of Lptt Cnnal, thorn lall~ hahind the 
aouthwd ronfinustion of tho St. EIias Rmge and laveer i ts pmmincnro ~s R dintir~rt maw. 
Thmughout its Isqtb  it forms a continental rim 100 mil= in width in the l m r  Int.itudes, 
hut sorncwhat I- along its northern half. TtmR ranga has no distinct crash line, but im  an 
w m t n  a l  tuouazain masses mpmted imqdarlj by deep rrlleyn, thn pmml summit 
krv~l rcpwnting mnm w less- r l a s e l ~  the surfrtcc of an rlovntod pl~ leau out of which tho 
p m n t  t o p p h i r  features havc h e n  caned by ercl~ioa.a 

The island- ths lU~xand~r brrhiphgu nrc ~~p%rated from the mainland and from w h  
othcr I)? ,p~*unlIy uarrrw and often dwp rhsaneh, whibe ~ t ~ c p w d l e d  hurdv ptlnntr~te the 
mountaim h t l l  d t h  mairllmrl and cho islands. Two Jaqp rivers, the Stikinr and T n h ,  
rw?is tho portion of the Chmt Ran@ north of Portland Gnrsl, and warn1 olller wutem~ya 
ponPtrats-l~yond tEio renter of tha tnounteboua helt. T~P-w, wilh their tributarimmd !fro 
nt~ortar miwonda~ n t r n ~ m f ~  Bowing directly into the inlend p-, together with the 
numerous narnjw fiords, d k c t  l,hn upliftrd region in a rerp mtrirats manner, producing a 
rough topo~snpljy and arr ~xt!wmrly inwplar c o d  line, 

The wgion h ~ r o  dusignrtcd Ihe "dun~su gold b l t "  inrIudes a settion of the mainland 
strEp at  sourheasiem Almka lying htwocn Port Houghtoa and tbe head of Lynn Cand and 
axt~ndinp: diapnnlly le f Iin Iioat?wa%m of Chilknt River. It lies between 5 i0  and ma north 
latitude mrl extan& diagonally from longitude 131° ta bayond 136' wmt. 

Admiralty Islanil, lyin~oppcni~othodirneau hlt, iaomof thRIa~risIandsoftbe AI-dm 
h h i p l a ~ .  11. i~ B mountuinouu mase nf very irregular outline .separated im the main- 
land by SSt~pkanm l'fmaga ar~d Imm Bnmnol and CI~irEiagpf islands by the rhnneI known ns 
Chatham Sirnit. 

aFor n , p e r n l  d l s ~ u ~ l a n  of the p h p s l ~ " ; " "  ettrra or the m o n  tbe m d e r  Is rePerred to a papar 
wnt~tld 'She Paclfio Mouatah~ Byatem In A enb. by Xrfhur C. Spmccr. in BnIl. Gaol. Soc. Am., val. 
U, IW, pp. 117-1E. 



TOPOCfRhPR\' OF TFFE Jr3IzAIJ BELT. 

Ths w p n y h g  map (PI. XXXVI, in packet) o I  the msidad from Port HDaghtm to 
ths intamtianal hundary at the bad d Chikat Rirer imludw also the pninsula h t m n  
Lynn Canal and Glsrirr Bay. Wiih r few minor m t i o n s ,  it i talien fmm the l i t b  
&hed ~hneta d n  under t h e  dimtion of the Candim baud-commimiou d 1902. 

'f'hs mnpn rq nri~indly print-rrd arr rm the RF d e  of 1 : 160.W or abut 2.8 Udaa to the -kwh, 
bu.lor :ho p m n t  purposa they huve been reduced r o 1 h e d a a f 1 : 2 5 0 , 0 0 0 , m a h t  4 
miln Zn t h ~  inch. Upon this wale they girt; a gwd repmntallon of :ha t o m p h y  
and afford an adequate base for ahowing ;ha dirr:ribu:ion of the geoZOgiGal forma.ions. 
The contour in a d a l  is 250 k t ,  asph E ,000Joot lina being mtsd heavier tban t b o e  interc 
yenink Summi: ~1er-atiom am mnrkpd in r ~ m .  The defm~a'lon o f g l ~ k r a s e d  ke fields 
hnn twwrn fuund na corrcct rn i s  warran:ed by the scale af the map. The mmmcy of :he 
work, whirh may tw judpd bp s camparison of (he delailerl map of the Ginitp of J-u, 

, b a cmdit tu I ho topqqephem who ~ x e r u t ~ d  it and we11 for tbs photogrsphic method 
of suway which they nmploped. 

The J u m  belt hsa t h  mountainous rhmcter which msrh the nhok d thr carstrl 
@on throu&~ut British Colrrmbia and A i ~ k a .  The higher rnwntaiii kumn~ita r r a ~ h  an 
elovstim of 5,000 to 7,000 f e t ,  while occasional mountain. riee 1m feet or m s h e  
the gntrrsl I~ve l .  Viewed from any  hi^ point the pneral e f l ~ c t  of an el*vatd platmu in 
pivcn by the common height OF neighboring ridgea and sumrnita and thR n h n m  of domi- 
nating peak. Almmt invariably the mountains rise abruptly from the wntce's adgn .ad 
hoizhta of from 2,KHl to 3;lM feet are common within a milp or tm d the mastwka pamqys~ 
(PI. I). N e x t  to the loug fiords which p n e t m b  the renge the decliviti~~ om QvPn uhnrper 
urd elsvationa above 5.000 feet are rommon in the promontories betwmn neighbring 
inleh. For hdmm, in an area rnewrin~ 12 by M m i l a  in the pcninmla t m w n  Endimit 
hrm and Fort Flough.htnn the pnernl summit leael on tha wuth ~ n d  ~ m t  ia alwvr 4,7m fwb, 
and two monntaing riw uaboe 5.000 fwt. C)n the Inland dde of Endicot,t Arm tho el~vation 
of the mountain tops is gnerallj- a b e  6,000 fmt, rising mrnen'h~t di~ianw h ~ a i n p d  
fmm salt water. An mceptional height is Reen in Mollnt Aurndi~m, which, though bathed 
on t h  gidm by tidal channels, r i m  to 0 , m  leek. 
Tbe +on h t m n  Tray drm and Tnbu Inlet iR intricatnlp dimnted IMJ mr&na but 

d+ v d ~ p s ,  yet beRjnning about 6 m i b  fmm StRphm P- the n v a w  ~lnva- 
tion ot the m m i t a  is mom than '1SO teet, and within M milon it exrrwda SJNHl fwt. Thia 
latter altitude is dte~ attained within 2 milea d  valley^ which am r ~ i t  m t i r ~ l l y  to sea 
level. 
Beyond Taku Inlet mn fw a4 b m m  Dmy ~bvetiom near the nhom vary in gem4 from 

2,W) to 3,.W feat. The latter figure iil mppruachd on XSouglm Ialand md m e w h ~ t  
.exocedd~thin~m~edOastinear~C%an~I,ntat.lunn~. In thiadidrict themjori t~d 
summits rim a h  5m Iwt within 10 milm of the m t w i l l ~  channda, md whom larthast 
md hwn tide wnterolten ex& i,m teet. 

O p p i t ~  Lynn Cmal Ihp mwntnina i r i q i ~  f m  the &om sttuh tim@ta n b a  nnd juat 
below 6,OUO feet, and with m i a n a l  b i ~ b r  ph thp gene& ~lemlions of the raw r i ~  
in tho d i m i o n  d Tsip  hlrt,  no thrt cast d Sk-p many d t . 9  are a b e  6,600 feet. 
Somawhat hri&k sn! attained n h t  tlrp headwa&m of the riven radiating h m  
the bed nt I~pna Mal, but the v w d  surface h f f s  t d  Iep Stlait, until between 
G l ~ i e r  Bky land t ynn  Chid muny summita 3i near 5.m feet. 

Ball. %37-2 



Fmm P w  Sound, Wmh ., to Skagway, A l a  tbe coast ia friqmd hy Mmds, b.dr al 
=hick1 R continlrouar mrierr ot navigable channels nfforde. a stammer mute pmtecd imm 
the open y n n .  This i n d d ~  pwmgc, thou& subject to d w  nf ita awn incident upon 
nsrmw rhanmla und tidm1 rumcnb, greatly increma tbe aaf~ty of Coadwbm tmvrl. The 
tmck cndmrlr~ly iollow~d lip. close to the mainland md from it dl pana of the klandn am 
oasily nrc.*wil~la hy way nl the deep intcmening channels; on the land aide a mult~tudc d 
navipMn licrda variously known tw mu&, arms, inlets, h a p ,  or prtfl afford nntwwayR to 

pointa far w~hhin the m q t  ranp, Thwdeep and n a m  fiords penetmte tlre mainlmd tor 
from 10 to 30, md in a frw jnatanm aver 100 d w .  PoflIand Canal, la0milee In lcr@h, is 
fulkowd by t h ~  intPrnationn1 Lmundq d, though di-al to the trend of the m w n t h ,  
prncticdly cmerr  the C w t  Ran@. 

Kittiin the Juneau belt thirtmn indentations, including the bmnch~s but not ltba main 
cbrnnnl af Lynn Canal, nfforrl watmwap of un m t e  length d a b u t  150 mil-, in a d d i  
tion to the InO-milu stmtch uf Lym Canal, StepEt~na P-, and Fderirk Sound. Tlte 
l a w  two uf them northern fiords am Lgnn Canal and Tnku Inlet. The former bnn II 
lenmh of QO milcs, givin~ a  hod approach tn lhe Yukon basin by way of White !'am; tha 
Intier extenth 25 mil- id& from Stephens Pa.- to the mouth of Tdtu River. 

h i d e s  iurnishinu ttansprtatjon to o t h e d ~  ~ n n d b l P  luralitips and thus fncilitstiqg 
the dc~elopment of minrd d ~ w t ~ ,  wveml of t h ~  i u b t ~  allod ~mlrrmn fisheries, nnd 
m e t i e r r  are locat4 on Taku m d  Chikmt i n h a  

D u m A G E .  

Witbin tbP Juwsn brlt the C h % t  b g  wntm puting lica Imm 15 to EO rniloa h k  d 
&pLm P v  md Lpnn C a d ,  but tbe various inlrta mcn timed ahvo  rcac h into thn 
h r t  of tbe mnp,  m Lhkt ita dkk rm fmm tide ppstpr is ~ l d m  20 m i h  cnd fa urnally 
rnuch'lea. These a r m  of the M mre often Ionpr than the d m n m  which drain into thrm. 
1A4 mmp shorn more than I.% s t m  2 mllm or m m  in I~nf lh ~ m p t . p i n ~  dirrctb into 

tide rrater. M the# fri& IFY) per mt are b than 10 milrn long fmm ntniltti to h ~ a d ,  and 
wt of 2; of the longer streams only 13 m c b  a kqla of 18 n ~ k  or mow, thou~h t h m  

n t r a ~ l s  dmin a h t  tw+thids of t h ~  total awn. 

Itlaoll5m. 

AD of & t ~ m  w * --id- of dormsr p m m ~  w~tiw, rad t b  mi 
&.in many i.nlat.4 g l m c i e m  aod m c e d  @+&HI an- lirlda. In the Junmu Mt th. 
mtrtt extanuive collecting gmunda fue t h w .  lying b.ck d EndiwAt Anti,uld n d h  of the 
Tnkw betlam that rivrr and L p n  Canal. From t k  f h m  ere mmy d l e y  end h a r q i q  
~lwiorrr, hut tho only ice drenma which m h  tide water urn h r r p . 8  Glncicr, at the hrnd of 
~ n d i m t t  hmt ; two daciem at the hcsd of Tracy Arm; knd Tnku GEatirr, mu t hr uppr 
enti ni  Thku Inlat. However, as shown by the map, thew rrrp m e r a l  othem with fmnts 

msching nonrly to d t  water. 
During enrh winter r n w *  d ice and anow nmurnuhta in the h d a  of @dm thmmght 

thb m g i ~ n ,  and in the summer rnontha their mrltingagsures a mom abundant h d  mntinuous 
nupply of water in all the ~mallsr .twarns, than would bc msintaincd t h r*  pip i ta t ion  
alono. Without thia reguhtion of &ream v o l u ~  t.hha water prlwcm uf tlw dunearl brlt 
would have been inuch more lim!ted tlrsn u n d ~ r  existing conditions, 8im df the d w n m  
a m  utilimd have very amall r ~ t r h m ~ n t  Imins. 

Taku River nnd ths I a r ~ r  d t w l n l ~  trihtrry ta tha head of mn h n ~ e  h a p s  bssn 
native routen of travel to the inbtrinr. The Former ha. lrcn orrs~innall~ tmwm4 by white 
men, and Rinm the Kloadikr oxt ittmrnt in Im the Il1it.e PSSI mute via Skmpay hm b n  
on0 of the main portals #a ~hrt kreet Yukon wuntry, its cbmmanding poaition hpmg m m d  
by the completion dtheYukm and White Psas Rnilwey in 1SCll. rhilknt R i ~ e r ,  the nriuml 
mute. ta the Pornpine firIda, is f~llowed by the Dalton tmil, which wae at one time Yaed 
in m d i n g  the Yukon muntrg. 
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Tbe mlrp nl tfia vicinity of Juneau (PI. I\'), by W. J. P~tPra, gim t h ~  drtaild m p h y  
d Sbeep, rmld, and Salmon F I P C ~ ,  and of the l a n d 4  nide s d  I m r  end nl hdav laland. 
Tbe d j w n ~  dmi- of the mainland Fian k n  filled in from the mnp o l  the Cmndian 
h u n r l s ~  Cornmiion, a l d y  k r i t d .  T h e  srnle in 1 :65,<00, at n l m t  1 rnilc to tlrr 
inch. I n  thc awn mapped in dctail khr mntoi~r intprral is 1 0  feet, while nlewhsm XKLfmt . . 

inbrvnlq mmahoran. The ~ d j w n t  shore ot Admiralty Istand apprrs in outlina. 
The a m  c o v ~ n d  by this t o p p h i r  sheet lies npproxirnatrlr htween Inngitude trSn 13' 

and 134' 23' \T ., and betwwn latitud~ 9' and TIV Z3' N ., n ~ a s u r h ~  th~reforn ~ t m d  20 
minutrn cast and we& and 14 minutes north and south. 

The foIlmviq dsta upon the climate of the repEon have b n  compihd fmm t h ~  r p ~ ~ r t  
upon the Kctrhiksn mi* district hy AVrPd H. Bmoka.a 

S o u t h d m  Nasks is chmterizpd by mild wintern, cnol summnm, and al~rmdant pm- 
ripitation, the maximum and minimum temperaturn h p i  PXFo nnd-9m at Sitka and Ma 
and-q0 at J-u. Theee extmmm am, hawver, rxceptiwal and smrding to 1h11 tlm 
m ~ a n  at Juneau is 40°and at Sitka 435". The.- authority firm thp mran pdpitation 
at Juneau n s 6 7 S  inchen and a1 Sitkn as 81.69 inches. 
In the Juneau district, up In an el~vntinn of 5 W I  Iwt, t h ~  p t e r  amount of pwipitation, 

even in the minter, in t h ~  form of =in, so that near the ~ h o m  the ~n0W never attain. any 
mt dgth.  The mountaim, howmer. are snow md lor Imm nix ta riuht rnnntliu, and 
t h ~ g l c h w  are fill4 to a depth of many fwteach winter. 

In  spite of clmld+y and Fainy weetber, the rlirnntP in mth~r plmmnt than nthsnrh. In 
wiuter a dhgreahk feature, whic21 ntten interternwith ateasnet tmfir, is thr mmnm 
of fiem land winds blowkg down the fiord#. These Kinds m known in Alaska an "wml- 
im," which i s  passibly s corruption nf t h e  term williwaw, the namo u d  [or nimilsr winds in 
Patagonin. K h ~ n  the T&u "wwlie" in et ita h~ipht  the of roastwi.~ m l r r  in 
sometimes prevented for  a week or mow, and t h ~ h  ita ~ffcrt is mainly mocntmhi o p p  
Bite the inlet, it- i d w a c e  mmsional1~ extmda t e J u m n .  

The faflowing tahlm, then fmm the rrpon nlrmdy r r f~md to, afford a rompripon of the 
five- tempemturc end preripibiinn tor p i n t s  in smthrastem nEe~ka and othrr rrgiww in 
higb latitudes: 

-MY. 

W m f l  ............................ 
R i t a  ................................ 

....................... 
m ~ n m  .......................*.... 

................. part A W I ~  weah 
~ r o n d h j m . ~ ~ r r ~ s p  ................ ..a 
Bergen, Norway .................... 

.............. CMatianhi.Nnm?np 
................ H ~ o r a .  Finlund 

Biockhalm.   we dm ................. ... 
Bcotland. .......................... 
OrRneyI@3ands ..................... 

.- --  
ahof.  Paper U. 8. Opal. Bumey No. 1.180a, 
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A-qe mtpem&w in smdh&rn Alaaka and & wqime4htjnued . 
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W E U  ,LVD VJ~UETATIOS. - 
PlaDt life hinthPaetera Alaskacrrhibita Ehe luxurimr~which, lhough commody-"bed 

to tfio Tropiq i alwnrs at,tcndant a p n  moist and not tcn cold rlimah. G h h  is here 
qx-cially at i m h k d  hy the long summor days of thege high latitudes. The mountain ~ I o p  
are mmmtaly w d w l  up to 3,000 feet, and on the islmdrr, whrm the .rmmmifa am m w  
and th~wlnrr unfavnrnh~r fnrtlw accumulation al~non, even higher n m  em l omt  rnvemd. 

7 % ~  t i m h r  t m  nf the regon comprisr ycllow reclw, thm Sitka spruce, white pint?, hem- 
lock, and thn lm valual~fs b n h  fir, wrub  pin^, cuttomod, and wpmq. The last two sm 
mmtly confinrd to Ihr r iwr  Imm. The t imhr 1s- of the Territory provide for lumhing 
m long wt the makrinl i~ comiarnrd nt horn?, export even to thn Stalea king  forhidden. In 
this way this important m a u m  is hiw cartserved to sid in t h  pennanent development of 
t IIC rrgion. . . 

Shnlhl>y underfirmah, fern, and tdl grmm p w  pmfmly havery favornbIe Iwtion. 
?hc f 0 r r n e r . p ~  rvcrywl~cre beneath the fnmt tmm, along the atmam, nnd in am-which 
sre snow~p.nred until Iabn summcr, and LIIC Iattpr &re foilnd wherpver cIearinffs have h n  
madn, among the alder thick&, end on muddy flats along the lo we^ r w m  ot certain 
rivera. Comrnrmshruba am the black hnd white alder, tbp Iatkrof whirh mrnetim mrhm 
m hei&t of :lO f w t  or morn, variow willom, t h ~  thorny devil's club, elderbe-, viburnum, 
w Ili&bush c r x m h ~ ,  v d r n  IIPT* and the salmon h-rry,  the fruit of wltich mmblea the 
md mqbrry at tho Stnta.  SIountairi ml~.  yrllow birrti, n'nc maple, and crab apple a h  
wdr, though nonc of t h w  aro rrallg rnnmrnnn in the Junmu klt. 

A b v o  2 , m  I& nnd Ix-low tllp linp or prrnanent anonr fihori g m m  covor all unfamhd 
sIopm whrro noit cxisb, and hr~n dwnri ~ l p i i l ~  w i l l o ~ ~  and R A V P ~ I  R ~ C ~ M  011 heather are 
lnuncl, Purplr lupine and mnny o t h ~ r  flowering plnnt,# RPP alan conunon nt h i ~ h  elevsti~ia.  

Whil~ther.limate of t h ~  region oiTm no partirulnr induc~ment ta agricultirre, the p i b i l -  
itirs in thb diwction am nsv~rt,helmn ronnidnml>?~. At Juneau tl~ent am ~ n v m d  sucwssld 
truck gadem, and chickem am said to do well in spito at the prevailing rainy wcstber. 
Norir tho mouth of hfrnd~nhall Rivcr R dairy m c h  I r u  yie ldd rr p d  living l o  ita owner 
during WVPPRI yrlml R ~ I I  sinco tlw hommtead lawu have 1mn ~xtcnded to Alask~ several 
trach tor wnrhiw purpnaw have Iwcn trrk~n u p  in f~rorabln Imrtiom along thn shore 
htween ~ I A ~ u  nnd h n ~ ~ l w  Bay. 

I , .  . GENERAL GEOLOQY. 

The awb a( s n u t h ~ s ~ t ~ m  Alapka am of many kinds, r~rnpri~ing sedimenh nt various s o h l  
formod by ninriuo drpori~inn, *rid irnmttn t.pm of both volcanic and rlp~p-wtlted intmive 
origin. All of the ircbrldnd nn.L rxvrpt I h m  anom wcr-nth formed arr hkhly tilted or 
intrirally folded, and tl1t.y l t ~ ~ ~ l l y  show B r1qg-w OI rn~tarnorphmrn wbirh amounts to mm- 
p l ~ t e  ~~:ry~tal l izntian. Tbruug31rlut tlir w i o n  tlw n~ain artructural lines, Inc1uding:axca OF 
folding end of rlravw or #chist mity, allow n pnrml pnm1l~Imn1, .w thnt the older tledimen- 
tai-ymknanrl mmt of thr gnunp-r intn~sivm rnl d i ~ p w d  in hrdq  whirh follow the 
pnclml nonliwwtwad trend of th r  mninlnnd cmat md t l ~ c  l~~qy~dirnenaions at the icrlanda 
which dot the Ali~xwdsr Archipel~p. 

Outaide of the inttusiv~ care of thm C w t  R a w  the mainland of the BlaRka panhskdle is 
made up msinly of crptdl ine srhists, slab nt phyllitm, and p n ~ t o n e a ,  the Iwt-named 01 
which h s v e k n  derived from anrirnt volcanic flows or tuR M s .  Thm mkuro"8pnnd in 
a gners l  way with the Kctrhikrn wsElim drfind I>? Rmks in the Ketchikan diqtrirt.~ Tho 
scliists lie wrlE hack lrom tho ~ a p t a i . q ~  c h ~ n n ~ l - ;  t t i ~ t  the pwmtnnw and phplliim, which 
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occur h dbmtirq beds of varJimg t h i c k ,  are r d a y  m i h l e  and may be Id 
prominantly developed on the H&nm Peninsula, at Juneau, and on hug la^ I n h d ,  on 
Glm Peninmula of Admklty bland, in thn Wrangele Ma-, on Etolin Idand, and in the 
vicinity of Ketchikan. 

Thew mch have bean e e d  m mninly of Pklmoic ap, with n pmhahility that they 
alao incIude Trhmic strsta.0 In theKatrbikan diatrict no I w i l a  were Inund hy Brooks, but 
Mr. C. W. Wright collected forms from lime~tone Rtrnte at Taku IFnrhor in lW7 and 1904 
whichahow that part of the mks in thia ride zune am of Carhonii~mua ~ . b  

Wbib -ifin oorrehtion is not yet p s i t , l e ,  thin determination a~rongly a q q p b  the 
cmmqund~nc~ of  the alate-grwmtont! hand of thn Junosu I ~ d t  wit11 Iho fWmaLid~ of 
hdlyska i larmakpup  accurring in T&sh Lake a c m  t11a Cowt H a w  from Skapvay, 
w h e ~  Carboniferous fossils arp reported hy I3amon.e 

RRst of the a l~ te -peu~tone  band a narrow bolt of conglnmemtea, pyw&ckea, and s l a b  
is kwmn, from B S C ~ ~ P S  of cmtcrop, tu extend from Yank~c  b v e ,  30 milea northm, of 
J-u, though SPpmwr Csnd ta the lowcr end of Admiralty Islaud. F&la collected 
from these rmh e11ow them to cormpond in aga wit11 tha Mesowic Milaripen d 
Califmain. The rr a m ~  formation i protably repmutad by the Gmvina series near Ketcbi- 
b n . d  Them mch am pcml lp ,  thou~fi nob uniformly, metamorphosed, but, ss a whole, 
the dt%mtion which tbep tter~ suITcrrd iR notably lm than that of the P&mk be&. 

A lmne of p t 1 y  altered uppnr I'al~cYmie mrkq liar mltside the M m n i i l :  beds menthed 
she. 7%- mks cornprim rnsrl)l~, =hi&, and pilyllite, intnrded by various ignmus 
rn- and locally ov~dain with ovidcnt uncodotmitp by modemkip metamorphwd 
raptemntetives of the Y ~ z o i r  dmtn and alm by slightly disturbed Tertiary strata cnrryiug 
warns of coal. Fwi l s  Itlund on Lnng Inland in R ~ a a n  Bay (east side d Prince of Wdwi 
hlnnd), on Huiu Island, m d  thc went side af Adrn~ralty Island, on the east aide of Chichagof 
Llsnd, snd in the vicinity r r t  G l ~ i e r  Bay ate now regarded by Mr. Schuchert as undouhk 
edly of b w u t  Carlwniiemua qt, h u f i  Borne of the co~lections were ori&telly mijmed 
t o  the Devonian.fl Dr. G. H.  Giny lraa dste&d the forms mll8ctd try Mr. Wright 
in the Powpine diutrict, st the htad of Chilgst River, tobelongto tbe ~ ~ r C a i b o n i f s m u s J  
and fawile of this u p  have been fuund at Pybus Rap, on Admidty Island, (SPe p. 143.) 

hlmive beds of marble nnd aasoeiated phglfites, both regad4 as Silurian, uvnrpy the 
central portion of Prince of Walm bland, and bds  litholwcdly similar acumng on 
Baranaf and Chichagof islands mrry Silurian losails in mrtnin 1ocalities.t~ Fasaila of the 
asma 8p am a h  repuhd fimm G1:Iacier Bay, m thnt, dthouch the outer pstion d the archi- 
pelago ia relatively unknown to geologisb, them is dwbrletrs an outer b d  of Silurian 
racks quiw M ertemive and continuous as tho severe! zones which have h n  mentirmed 
abuva. 
Beyond the ytwtsrn Silurian strip on the outer aide of BmmI Llnnd occur dates and 

graywmksa, which are lass metamo'phmd than the formntionm of known P a h i c  age, 
but to B d- wrnpamble with the dhration of tha Mmomic strata on Admiralty Island. 
The rocks in the vicinity of Sitb w t l y  resemble the Inttnr, and am proviaiondEg co rn  
lated with them by Mr. F. E. Tright, who examined the geolopy of tha Si th  districtin 
the gummer of 1902. 

Takan tagether, the metamorpbased bdded d s  mantimed in the lore@ng p m p p h  
mrwpnd, from the standpoint of historicat geology, with thn +rn of highly Idded 
md altered mks which has Irem c d e d  the "Bed-mrk mricla" Ivy tha p l o g i n t s  who have 
Btudied and mapped tbe Mother M e  district in Cstilumia. In t~vorral i d i t i e s  t h  

mDa.rwa.G.YI.. Gsol.H~t.Hist.Bur~rfCan~aew~w.~o1.3,pt.1,1W-RB,pp.~a3. B m o ,  
k If.. Prof. Pmpar U. 8, Geol. &Irvey No. 1, ~m,  p, n. 
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mtlrmorphd f~~mat im are owrlain by p t l y  folded and ~ntimly unrnptammphd 
ants of lower Tnrtiarp w, consistiw of sandstow and ahuls with ~ccompanpirig seam 
or coal. Thew, with certain m n t  I a ~ a  flm ntlirh mrerrd thrm lml ly ,  as on the low-r 
and of Admiralty Inland, cnm~pond with thr " S u p r j m t  mricw" nf the Sierra N e v d a  
?haeR terms, bowev~r ,  nre not employed in the Iollming pa~es .  

Tha ntnrctl~m d mtl~esatern Ala~ka ia xr~.rrp nimilar co t b m t  d m e r e  Rri- Columbia 
and of thn Sierm N ~ P R ~ B  in Chlirornia. Thc ~trikr of thr m k  h d s  and the datp or 
m h b  RtrucEtkre is pn~nrl ly  front n o r t h m t  to wnithms?, p d l e l  ai tb  the trend th 
the l'& R a w .  Along LIln mainlnnd and in w ~ m l  within 10 m 15 miles d t h ~  m i n  
in~ruu~vc b l k  r ~ t  the r-tal motrntnlna t h ~  pmn~inrnt drurtum, inclnding keddirq. cl~ar- 
m, nnd intrusir~ rontwrts, dip townrd the nctrtl~~wt, 11ut rmtside d t h i s m r  thp d i p r k a q p  
mi~asntty ,  rcr~nliw the prrwnrr r ~ t  alt~metiri# nntirlinr~ and syktinps. ETmvvcr, the 
rxial iwnd ot t l l t b  f(dils, r r rn  in rhk outer of the arrhipelnp, romqmndu with the 
p n c d  ntmrthwwt diwticm of thc lnpo~rnphir ieutrrm end d the wide m k  ban,lr whirll 
havn h noted. 

mmmE m. 

Tba priocipal intmmir~ m b  td rmthnRtrm ~Yarks urn dioritp~l, which i n ~ n M  the firld 
after tho h l v ~ r  C'rcrlnrmuu mrk* a m  rlrpoRi~cd and fold4.  J l a n ~  ma- of his mrk 
were intruded in dillrrrnt I ~ H M  td tlw npon, and i t  occupim ~ x i ~ m i r r  nwns on mmt of 
the iillandn cli the ~ilrrxundrr ,\rrlbiplnp, I r *  p t a r t  drr*~fopnwnt, lrowcwr, Lr in L h  
k t  Rrnga, wl~em i t  rrrr lpir~ n VAIIIP .W 141 W )  mllm in width, which iq mniinuorn Imm 
l m r  Dritish CJolumbir *t, ltrwt fa t l l m  lmd rmf L.mn ("anal and pmhabb -11 into thm 
drainw uf A h k  River Imyonrl. 

Other intru~ivaa of lreqr~~nt wumnm, but d 1- ml i m p r t m ,  am pbhm. did-, 
mudenits, m t c . ,  t h ~  mlmtion~ of which we- nlrnmt u n k m  cnrhdr nf a I-. Iltnitd nrraq. 

In t b  Junrn~r l*H w dvfined in thin wprt only tho lii@rly dilrturid and mctarnotpha4 
s s d i m n t n ~  m k n  of tkr para] +on arr Imtnd, Ihrnl~t! ~ A ~ P P  n r m  SR m1p1t-d hg 
i n t d v n  dinrilm, md t h r r  am minor n r c r ~ n r n r r u  d nilwr invnrlin~ ~ ~ H P O I I R  mrks. Tho 
distribution of ths varinus rrrks in w r l y  lrtnipht ptnllrl Irmntla, I~dlowing thr p n ~ r n l  
aorthwwt tmnd d the d,  and tho pminmrt. rd d i p  ~ l n n r r l  thr ronriwnt urn t h ~  
mmE pnmin~nt atructumi f m t u m  of 1)w hlr. 

Twu ~ l e c  maps arcompan!- thm wprt .  S'I.. ll' snd X I W I I .  in poekct. One ~hnws 
In rnnsidcrrrhl~ d~tnil the n m l  d i r i h u t ~ r ~ n  d nrk 1.- wnr J u w u ;  t h ~  dhrr  indirnt~u 
tho mom pnoml -1: relalionn nl  the mrkr thmlplmlt t h  d u m u  hrlt. 

(Seolec stvdirn in awth~asvm Alaska Irarr nrrt propffPPrd to I p i n t  r h  q find ' 

~Iasoifimrion of tlw aedim~ntarp m k z  into fnmnti~rm i c  parrtilh. Thn m n p  hrm prr- 
mtd UP, thfmfom, not formation n i n p  rrtrir~lp rnniplmhle with t l m  altirli haw hnln 
m d e  in better-known redimp, hrtt nrr litkml+r or mrk maps &wing the distribufirm 
ot difT~rmt m k  or p u p  of t y p ~  u-t~lrl\ can no2 he mn~enLnt1p ~*prntEYI upon 
tb m r b p p h i c  wale adopted. 

Qn the ~ k q w  msp, rralr about 4 m i h  to the inch, the distribution of fmir mpk 
has bepn mprewntal (19. -1YXVII). The fimt of thp-g? bands, nn the nnnhnmqz, 

. istheCobst bnp. intrukinromplex,.~hich tormathpparwntrnlrnmwnl Zlmmratn- 
tains extendiqz into Rritiqh Colurnh~a. The -me mrt nf rmk a1.w m t m  in a Inw outlying 
-. 

T ~ P  d band i s  mpd d h i l y  metamorphic crp~tatlinr! whit,  wliirli ctbntnina 
rame intmsim d diorite and of p h m .  This =hi* hss b n  t d  fmm tho hmd of 
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Endimtt Arm, where it occupies a mne 8 miles &do, to e, point XI mil- above Juneau, 
whcm it iu cut out by the slightly diagonal boundary of tho main dioritp. Qp@m Ju- 
tho h n d  is about 2 miles in width, and thia iu ~hnut i h  aavcmge memure. 

Thc t h i d  diviion i s  a band of slate, or phyllik, lying outaide of tha schist. It hwj 
sn sue- width of abut 1 nl i l~  and extends pnrallsl with the pneraj coagt line from the 
w t h m  edge-of the mapped to a point.3 or 4  mile^ muth oi the northern terrnination 
of the rrchist, where it is likewise rmt nut hy tho clioritu. As in tho m e  of the schist, this 
rock also pmbably includes many dikes d altow4 mbhro, as is ~ltown in the more detailed 
map. 
Tho fourth band is mpd of ~lterPn *Into and gmembne, which form the outar 

moi~ntains of the rnamland and extend a h  to the neighboring islands, induding Glws 
Peni+~auln, on the w& d d ~  of St~pltnnn Pa-. The mainland pnion of this divivion 
is nowhere mom than mile* in width, hut ihm whole width uf the band is neerlp dould~ 
this figure. 

The third or Idark-alnto bnnd in wsociakd with the. slstcgseenstone wries from which 
other banaa of data could hr mpnrakd by mom detailed wodc: but the repwmnhtion 
of this mne is of itnportanc~, IMRIILW ik ouutcmp is Ir l l l od  bp the main @m ol rtuartz 
veins ul the district, Tho ~lalc-pentatonti divkion hns been t d  aa fur north US Hainm 
Pcnimul~, and probably oontin~~os dong the northeast side of Cbilkat River lor mme 
diatance, lrntil it is cur oll hy the edging over of the main diorit~ m t d .  

The mh of Admiralty Tulantl w n  doscribsd in hb. W e h t ' ~  wport (w p. lm,, and 
the furmntiwq which occupy tho &on bctween Muir Glacier land Lyrli~ find em wppo~pd 
to & m p n d  tn part of thew, espcidly  inr re the m k ~  wurring Jon): tltn mine trrnll 
in tlte l'omrpinr dintrict, at thc hpod of C%ilkat River, cormpond wit11 sumo of t h u a ~  rt jrh 
bsve h r l  found u11 thts bland. 

The baao d this sheet is the detailed *hie map drawn un tho wale of nhut I 
to the inch. The dktri'trutinnof fix-e tri-of rockwhich have hen r c ~ g n i 7 ~ d  i8indicatPd by 
diatinrt mlm or patterns, the mraning of which iR shown in tho k ~ y  wliit11 w o t r ~ ~ m n i e a  fho 
map (Pl. n'). 

Hcgnning on tha northeast thcm ism - r o v e d  by the wawnd edge of the Cowt Range 
intmivos. This is fallnwd by a Smile hand of mahrnorpkoric. whist, twyond which them 
cornea n b d  From one-half to I milo in width compoeed ol mrhonaowm data. Thc~ met* 
morphia mkil rn pnctmtad by many pamllel dikes of p p ~ t  m k  which, thou& now b a ~ & '  
the minaralogicat wmposition d diode, i~ really m c m o r p h d  gabbm. Dikm of this 
sort have been mappod only in the south~satcrn lparL of t.he Mack-elate drip, though thmy 
are a l ~ o  known to ba present in Lha vn41egs of Salmon am1 b m n n  creeks. T l ~ i a  k d  of black 
slmtea and diorita dikes carries a m p l r x  of &d- and mlv~r-lwnrinp qlra~avcinsnhicb in t he 
ppe.wnt report is dewrihd as tho main lodo hystem. 

Retween the black drtw nndGastinrau C l ~ ~ n n n l  tho ptincipd m k  i s  Mded-ne 
and - d e  mhist, but with thig volcinia luck them sm intmdsted drab of sleto, the 
distribution of which is shown m Iar BR dotmined. 

The north& ot mainland side of Ilou~lt~q T h n d  bmninly underlain by blnck ulsW orrur- 
ring in EI zone a h t  2 miles in maximurri width. Thm beds, heaver, inrludo m e  inter- 
calstd hands of gnwnatono, hnd nrar t h e  Treadwell mines they are intrud~d by a wrict~ of 
imgutar dikes of diodtic rock mlated to the intruaivm of the Coast Raw. A dike of 
dioritcqmrphm also occursl a l o a ~  the Ahore near the lower end of the island. 

The rniddIe a I o p  of the rnountaina ate f m d  by alternating black UISER and ~ n s r t a n a  
sohist mr~stitutitq tt band neatly 1 mile wide, whiIe within the arm repwanted by tllr map 
tha mountain mmmib and the slow to Stephens Passage are form+ by maARi~e Mrled 



T h m  mmtm nl thn diRrnne mrkr nb tiip . lunmi~ M t  in, Imndn whip11 ntnio from m~~th- 
m!. ~o north- patallel w11t rtlr pivml tmnd trf [!IF i iavipl* l r  m m t r i r  pnmmp~ u wll 
ex l r ih i td  on thr p t r l ~ r  nmp Tt11q d i~ t r i l ru t~r in  PX~-. A lrwmd ulntp?ic~ty I I ~  s tn t r t lm 
wliic11 ~ n m .  rn cxtrbnd t hn \ !~~h rn l l  ~oul!wc.s~trm .\lnsh~ nnd i q  l i k r  that I)! tlrr Sirtm S~rnda 
in California rr the stntr+t t~n~ t r l  fhr lat t r r  rrgion is dmritwd n d  illttdmt4 i r l  ttrr pde 
fol im ol thr C,mlq$ml S I I ~ V ~ ~ , ~ . ~ ~  
In the .Furnu Ielt orifinn1 Iddinp as a n~lr ,  sln~!. c l c a r a ~  w i t h  ~ ~ c r p t i o n .  a d  the 

rmjnrity of int m~il-e MntHPtR all fnllrrrr. t lr ir r r r r~thmiw~-nort l r r~d dfikr of the m ~ n i  g-, nnd 
Rtnlrtuw mldmrcn. w l i r r r r r r  tllray nrr rlofirlg r J iw r r t i ~J~ l~~ ,  dl11 I ~ W U K ~  thr 111rn1~m~t T t w  
cffqt i a  as il i l t ~  mrkn 31ad r n ~ i v ~ d  n ti~onural~nnl tilt icrwvtl ~ i ~ m l ~ r ~ a ,  t t l l r l ~ d ~  thiu i n t ~ r -  

c d p  of tbe mrt of folding which rxtsts in mut hastem hlnzka. (* r m  rprrtiou, M. IT.) 
W~hm tbe Juneau lwlt there m n w  lo I P  on tlbr whole r eq  IittEr plimtiun nl I ~ P  rocks, the 

rmly raws of such strucruro noted bing in thr l a d  ol black datpn u tlich t nwrsra Gold and 
Slieep &. It ie pmibla, h m r ,  t h t  crunlpfinp: marfh aq IY u k n d  in man? rcpom 
ol intanrr nlrtsmnrpl~ircrr~ r * x i * ~  to a p t r t  rxrrnt  4 11.n Irru t r m  m i a w l ,  rnrl ail1 E r r k  

the d i t r r i ~ ~  houndaT h r k  d .lurwau m d  the nulPr udr of h d s n  Islantl wq~lrulrl )laW an 
m i r .  tllirlrrws d o w r  7 nlilw. u Fiirh is an impmtmlh fimrr. 

Tt l r  ~nr l innt inn nf thc strurturv roriw rmm @are in piam dung t b  btlt. In tho m t k  

pnniun t l l ~  dip arc [mm30D to 40'; m h  ut Takm RRircr tlbry Iryond t h  rt?rt icd,md 
nrr ~ l r p j h l , ~  ~ t v r ~ u m !  for strr t r t i  ot ~ ~ l ~ n l  m r h .  w-tumlnE trt H~XIIII an0 in ~IIQ rl r tn l r r  rd 
tho SIIM*~ I h k  tninm and in 9:nlrl Cwk. Fmnl duwnlt 3lnlanta111 to S l rndrdv l l  R l r r r  t h e  
attitude t r f  rlw hrsls 1- f lstr~r,  t r - m d  mhlrlb p i n 1  k q  far na 1 .pn  f i n d  thry nrr rnrlirml 
tmrn .IoO to (a0. 

'h diwitmd thr .F~twau hrlt l l a w  not k n  Rd~dirrl in drrnil~tadrt tho mirnmop, with 
tk exrrptlnn of thcmn fmm t h  imnndiatr r l r in l t r  nf .Iun~uu. IIcrr wwml t lwt~r i r t  lark 
related t y v  arc fmsnd, in all of wtlirh ~ I R ~ O C I R *  nf a variety mt o l i i h w  h an m n t i a l  
mnqt i tu~nt .  Ilnmhlmd~ is tb mmt uolnt dark nlinpral, th lnr~lr  i &  p lm~ {nap tr ~ntirrly 
taken hy b io t i ~ r :  f q u r n t l + ~ .  h n l ~ ~ v ~ r ,  lunth nf t h e  n~immI< m r  t q t h ~ r .  Qunrtx 19 

c u n ~ r i ~ o n l  p m n t  in small mmourtt* and in rnre insianm r x d s  r h ~  feldspar. Ifnrnnlon 
m n .  rnrncmk am m p t i t ~ ,  IItnnltrn, and n t n ~ t I r ~ b ,  r h l P  nrrili- iq somriintrn n l x r n ~ d  tn 
t h ~  form of w d k w  laltwd i n  t t i r  l>intitr. h.rwmdry mimral* due to pnctal nrininor- 
pltimn or t n  ufnf h e n t l ~  m r n  ~ ~ r i r i t r ,  fptdrltr, *riultv, t ~ tw t i t r~  r l d n n f ~ .  c a l ~ i l ~ ,  nnd p&111y 
rnqmtite. In thc Twnrlta~ll  diken rh~n rean water# have ~ f h t C ( I  thtb m k  pp-11~ and 
pp~~hol i t r  are t h ~  ptinviprl tmtallrr litllphidr~: 11ir rtrondrry nonni~tall ic ~ninerels, occur- 
nnl: pit her in veulleta or wplar~ns I ~ W  rlirrnrc. *IT alhitr, qunrta, and mlrit c, with mme mica, 
l~ornbl~ode, and epidm, and nftrn rutilc. 

3p~c.zrnrna of dinntr f m n ~  cnlwr p r t u  of tho fidd ~ L I W  vnrinlirms in ihr p m r i i r m  Rf ~ l l ~  
mir~ornlv. wrtain larim Iring r m r i p w t l  nininly nl  I~ornlr l~nr l r ,  hut t t r  rc11lzti1r1~nt.s am 
~lj~pamntly r n - ~ h r r r r  tho rnmr rvr i r i  the nvifil~ t m r h w l  cd .llrnmu. Tb* n w b ~  aw, i h c m ~  
forr,  dir~ntm, qu~rtx-dioritta, or rluarlle-u~~m-cliuriirs. Thrag arv -tmilar to mtnru d thr mrks 
occurring in thc Sierra Wevadn, tl~nticlr they do n t ~  tmll usl~lrr tlls drfinition nf ~ n d i t ~ .  
~ a s w l  Ip Liadmn firid Turner, 1rr~i1.w ~ J I P ~  a~~rlcficicnr in I I W  p l~nq t i  F~ldqmr ortlnriasc. 
This cl-~~on of tha mks Icntlr 8 0  t l r  uw of tlrr namn dion'te in  .rpmbnp ai the  intru- 
- -  - __I_I . - -. 

Y othm M a  dlrtrlct, W m l r .  Geolqlc Atlam U. 8., folio W, U. B. M. S n n r g .  IWO. 
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aim of the Junau belt, but it is reoognid that the rocbare p l q i d y  sqoivaht  to thw 
which have hitherto been rnlld p i t a  jn d ~ ~ ~ r i p t i o n ~  of tho p o l w  d British Columbia 
and sol r the~~~rn Alaska. 

OOCUAUSNEL. 

The b g e  intm4w form the principal rtxk of afo mountainous bit, Iroa XJ to E#l 
miles wide, which s e p h  tho platnau region d nriti~h (hlurnhib from the P d c  Ocean. 
RplaW rocks occur alsa mitmda of the main m a  snd nre important fpaturrm in the bad rock 
of many of the islnndq in tho AIttxandar Archipltgo. Conforming with the genem1 mc- 
ture of the W d ~ d  rock tho muin boundary of tho G a s t  Range diorite rum northwest and 
mtbeastnnd the outlying m m q  nrcr 11cttr1y s lwup elon~atpd in ihe aame direction. 

Throughout the Juneau hclt the anrrfmav uf contnct btwmn the dimentory nod intrusiw 
mcks dip in tho a t m e  direction m tIm ~trntification, thnt is, toward the north~~,st.  Thia  
mnfomity with thc structum of the inclosing rock* is, however, only approximato, ru mny 
be seen fmm the p-adunl crrmacuttinp: of tkc main contact and in the cam of the wide aikp 
of dioritn which hrnlinntm on tho ridge back of Mount Juneau. Near i~ end thin rlikp l ips  
vep naar tho inlnnd Lwndarg o l  the black slam, but within disbnce of 3 milw wtl~ward  
it cmmutn w, t,hnt it lic4 more than a milt a ~ n y  from this houndnry. 

Tho gnernl tmnqp=wion o l  the main diorit~rrontact toward tha wmt ia alm wcll shown by 
the w e * ~  out d tha ~cllid md date bands wuth of bmem B R ~ ,  BR mpmntPd on ~ , l i n  
g w l q i n  map, Still fartbcr Eo the northwPst tb whle  of the slrt+gwnstona mrim i~ mt 
out, nnd in tttn l'nmupino district tho d s  which lic u ~ x t  t~ the nrnin intrusive rnm of tho 
W t  Haup mmaprlnd with thaw which occupy the centrnl portit~o or Admirnlty laland, 

Namw ban& oi tho slndimenlary mch am h o w  60 ooeur in nreml plntw KOJI barb in 
the diuri.0 awn, A few of ihcm have been repmsen.cd on rlw general mrp, but !Itair lu tual 
oxtent has not b o n  de.ermined. Mark ~1a.m rn repor.ed to awur in tlip hmin d Ka mhin 
Rimr, on ihn wt hido d Lynn Canal, and thew may mntinua northward to mnnoc.. 4 t h  
oertain uutcrrq~~ ohppwable from the deck of u pawing eienmet rm [be emt side ot Taipa 
Inlet, about 8 miles lmlow Skagway. 

In  tho great central mmara of thu m o u n ~ n s  the m k  in hy no r n m  uniform, pither in 
composition or texlure, but romists of ssvewl vnrietim of tliuri~e, mmo of n~hirh m. granu- 
Inr, but a parh of which ate di.~inctly banded or p r h i d .  Furher r.udim wi.hin 
the diorite mnunlim may ahow the occ.urrence of irue p n i ~ e ,  as lhia m k  hna h e n  n o d  
in the vicinity of Shgwap, near Wmngoll, and on thr~ T3orllmd Cana1.a 

In the vicinib~ of Juneau he ~ h m e  outlying armn repmon~ed upon i,ho map differ from 
ea~h other in cornpi-ion and .ex.m. '!?he ou.srmosL is gnaimid quartz-mic~diori.e, in 
which tho Mi follows the strike and dip of rlie dike. Under tha micmope  the mla- 
tiom of the cornponenl rniwmls   how thnl ~ h n  p o i m i d  ~ ( ruc tm has been produced 
rnondasily bg p n u l a ~ i o n  aud mrysitalliaa,iort clue ,o pmsum, Thesecond dike has a ,ex- 
ture whirh is ess~n.jallr granular, will1 little or no ~endrncy to parallel urrangemeat of the 
minerals. It eon,a!ns T e T  l i r t lo  mica, but s lam m o u n l  of hornblende and much mom 
quartz &ban the diko just mentioned. The third dike, which lies near tho main contart, is 
also a homblmdn m k  rind locwllg thm rnincrel klorompll so abundant BS to slmcal exrludo 
the feIdqar  whirl^ nrrompnim i t  in the norm~l m k .  Quar*t is prrsan~ in mlatimly small 
arnm'a. 

I 

The dilferencm in rnilwral ~,onrposirion obeerved in the4e t h m  dikeslead to the guggw~ioo 
that Illougli Ihq* worn prohl~ly derived Itom he- m e  g e r w d  soui-c-that is, irtrm 1110 
aama parent ~nagmm-tl~ey won! probahly in.ruded independently. SimilarIy the calm or 

tho C m t  Rang, ins,aad of h ing  r sin~pla iutmive maw or batholith, may ha runlpmd of 
many mpam.c lmdio~ intnldrtl a. rnrintzs times. Bearing out i bk idea, ar otw lwkr arm 
the rliorita mounirilntl anpllcrrr in the Juneau bel,,  he p m n c e  of a wcll-mnrked iabular 
stmeture, etrikirq prallnl ~ i r h  I ~ A   count^ trend md dipping iow8rd the northe~t ,  b 
readily diwsrned. - 

oBy Meaara. L. M. Prlndls and F. E. Wright, d the U. 8. Wlagbd Sun*y. 
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In tbe region m t h  of Taku Inlet Miel of diorite dhar than t h w  mpmwnlsd on the 
map may exist, since no close examination ol the schist arm w w  etlemptod ttt a didanca 
.fmm tha shorn. 

E ~ C T  OF m e  nIoRiTes ON THE INCLOlfan ROCM. 

The mtmion d the diorits r n w s  l ~ m  in general produced only A amall amounl, of me;+ 
rnorphism along the contacts with the older mb. In many rwea iha imrnndia.a wallu of 
the diorite bodies are in no wspect diffemnt Imm the roclm at a d i ~ t n n ~ ~  I m ~ i  tho contart. 
This g b n c a  of al.erntion attribu:ilble to the igneous m k  is no.aLle in tho vicini y uf 
Juneau, where rwtain bed? of irnpuro l i m ~ t o n e  i ~ r  tho whist3 which am cut by ddiosi.e r on- 
tain none of the ordinaty ma:amorphic minernls, such as rremolit c or w e ? ,  the anly ~ffwt 
of the ipmus rorb having h s n  to produce a m her c n a e  crys:dlizlrtion. 

In the Ketchikiln district Bmks  bas deacribd the dpvelopment, of mica and parnnt in 
aonw of limited width near intnmive rocks which correspond lo Iha dwri eq hem d w r i h d .  
Am during the summer of lsOQ Me=. F. E. and C. W. Kngli, no-ed lwal n~cfim~nrphkrn 
in %moral indances nexi to the dinri:s masses, so ihat rhe: relations o h w e d  in the v i c i ~ ~ i t y  
of Juaeau do not hold without local exceptions in thn e o n  at large. 

In the neighborhood of many la@ rn- of diorite the inclosinff mlar contain n numbor 
of mall dikre ol f i v i n r d  m k  composed of feldspar and quartz. Thew dikw are evi- 
dently conncdcd in or@n with the diorites, hcauw they occur only along the routmu of 
t h m  inkmiom, hub they at- of somewhet Inter dare and, from their mall sim md lwk of 
oor~tin~~ity,  it w~.rnn that iw:ead of h ing  rmc ip- inirmions they may have mom the 
natum of veins d o p i i c d  by hnl, ailicn maping from the d iode  during its consolidation. 
TI) favor of this view is t h ~  fact that some of the small aplite dikes p d e  l d p  into quartz 
vainlola, tbough t h i ~  tramition is by no mesns a common one. 

I n  a few plmm tbe uplitw conlain metallic sr~tptiidm, but such oocm-  arm a l w a ~  
d ~econdary oridn, and there is no indication that the split- ever contain any ori~nd 
metallic minaral$. 

MI-L UW'OSITI IIP TlTE D I O R m .  

Sanondsrily lrartumd and m i n e d i d  diorite dikes constitute the ore bdiea in iha Tread- 
weH group of mines on Ihugtar Islend, and diorire fwms the muntry m k  of the many 
auriferous quartz vsim whirl1 have Iwn di9c:ovemd in the Barnern Bey district. Elsawhorn 
than in these two p l m  dioritm baro not Iwen fwnd te k particularly favorable for the 
occurrence of irnprtant motdliferoun dewits. 

AGE k W  MREEUTtOH. 

?Re Wt R w  htrunionn hare b n  held by Dnwson ta h ot Ma~oaoic  we hausrr 
they are found cutting tho Vancouver wri~a at mkq ,  which hn tlrfinnd s~ inclutling Imth 
Carbonifemus and T r i w i c  atmta. It ki now pmihln Lo fix tho affn of thaw iutrwio~w RR 

middle Cmtscsoua. This important detorn~ination in dun to the rtudiw of Mr. C. I V .  Miright 
during the summer of >=.a h Adrniraity ialnnd conglr~rnnrrt~n rnrrying lowor Cm- 
t-us f o ~ s i l s  are enfolded with tha alate-menatonn H P P ~ M  of t,llo p m n t  report and with 
other old slataa in such a m~nnar that them ran hR na douht that tlip rnair~~tnrct.uml inat11m 
throughout tha region originated after the Mesozoic rock worn lnid down. 

The dioritea have not been o h w e d  cutting them lower Cretm'aou9 mkR, but the period 
of invasion i rqardwl rn Inter than the gencral Folding, Lccau.~ ti18 ~irueturo d tho mdi- 
mentary mcks h s  80 comple?ely determined the boundariw of tho intru~ive m m  of diorite. 

T?m --bearing mks which wcur on the weat side and near i h s  lower end of Admimlty 
Xshnd h a ~ e  not taken part in the general folding montioned sbnve, and thoy am known to 
htrve been depi ted  d t a r  the diorite intrusions. Them strata contain phnb of Eorene w, 

a Bee p. 140. 



and sirnilnr lwrh'~ on Kuiu Tnlmd lumkh upper Crrrtacaoun l a m .  The nbmstionrr of Mr. 
\V*ht urn mliirient iu R ~ O Y '  (1s.t middle Cntaemus tinle h mpremntod ly a p b t  unron- 
lormirl;, m d  It ~4 ~> , i&mt  that during ttim perid them dioritio rocks invaded the field. 
Thk detrrrnination WAW ro mmlntn the rlinrit~ invasion uf aoutheast~rn Alaska with 

the ~ n t  m i o n  a l  tlm gmnodioritm nnl thc Sicm Nnvstla in Cniifotuia, 

T ~ P  melclr hen mpl M rhhte am diredim~nts which ham bean almmt eomP!ei&b 
r h a n d  Im 1 heir o r k i d  ~ ~ n d i l  ion hy motamorphiam. Be& of quartzsand now indurat~d 
to q l ~ a r t x i t ~  and utrara 4-I lirnrwtonr now pml~ t.hnnpd to rnnr1,le weur at different b o h m ,  
hut t hr mat t n w  nf the mrim in m t s i ,  mica, ant1 hrnhlendewhiq, pmurnably derired 
lor Itio r lmt parL Imm tho rrptallimLinn of talramus and argill-~ sands:onerr and 
shales, It bas l w n  pruvr(l rhnt  errlain lapem r~ t i o n ~ h l ~ n d ~ l ~ i ~ t  am dprir.4 fmm g b b m  
mcb,  nurh u am 1wnJly found in s rrlntivrlp a n a l t c d  stars. The = K i m  or 
ntrucruiw at the asrim lim pamll~l with r he d mtifirat ion as dp; m i n d  by the pmsmm of 
limmtone, quai-tzile, snd other w ~ l t ~ l ~ f i d  bds evident IF af d i m ~ n t a ~  nature, and in 
lpnoral by tha ~ B C B B  of mpsreriun hiaten lnym of dimerent cumposition. 

The mhiaGs Iwm s ~ontinnws band, lying wxt to the dioritn d the W R q ,  I- 
Port IIoqhton to the vicinity d Ewle Rivw. Imegularii icw in the intrusive contact find 
pmihly aZno folding, which hw not h e n  detmtcd, r a w  a \-nriuion in i IIP u-iclt h ol this 
hand of Imm 6 down to a h t  2 milm. Ahout 30 mil= norchwwr nt duncatr it is rut out 
entirely by the dm wer of the intmkm m k s ,  and d w  not appfir in i lw redon byund, 
so far aa i t  has been em&. &tween the whbts and 1 Ihc lrlark ?ila!m rhirh hrnn tho noxt 
band to the southweat t h ~  botmdarp is well delirwd md vetp regular. 

In the vicinilp of Jrmean tbc schists have not h u  foi~nd 4 0  mnlain any important 
minnml depmits, but along thc shotwr of Endiwtt Arm a ronairleraljlo amount o l  pmylarting 
on ~xremivo k l t a  of min~raliaarion may ev~ntually m~eal  woikal#hn o m  

The mh hem pmupd to@hnr in part strdimntnv nnd in p n ~  igwmn. Garb 
MP- shdy mkr with m~c~qic lr~d  thin Imds or dark-col~~rrd linlrshnn P O R ~ I ~ ~ I I ~ R  I ~ F  di 

m n t q  wtrata, while tho ip tnus mcb injnrbtrrlrlcrd with 111r.u~ am b a l t n  nr mdmitplr, 
evident ty nmptetl at iniorvnln clurillg t,lir l n n ~  puriod in whirh I hn walc~lhjd formmfif~n~ 
werc ntrumulatin~. Tho ignibui~s rorlb vary c.onuidrrralhp in nppnmln ,  both k w r a  of 

original tlifT~nmr.rw in rorupociitintt or Inxt,um a ~ l d  lmtoau4o t,hqv Ilnrs h e n  unqir~lly a f k r t d  
hr; rn~twmorphiqm. Thry arn nll g m ~ l  in ealor, nntl t be nonron~n~ir!al nRmc " mmtono " 
iR lwlm r ~ w d  in ~ t ~ ~ i r  dw,ription. 

Tl~mdwut tho -inn in whirh t,hn nlnlo~ md mmeonm are m i a l e t l  tlm two mdn d 
rack vary in relntivc hulk. In tho hnnd R. a wt~oln tho m t e  thicknm d tls p n -  
ahnm cxruds ~tirst of !,lio alstm, RW nlny h w n  Imin inupct ion dl the rlstaild map of 
dun~au nnrl virinity. I n  iha mninlnnd port ion of fhc brlt, hnacvsr, thp.rla+m pwpnnd~mtt~ 
over th jpeoua m ~ c h  in thr pnnlrr  ni~mlwr of Inmlitim. Sucl~ diflrrcnrm as exist in the 
thicknm of inrlivid~ld hFds of w s t n n n  am dnulrtlr*w due te origins! inquditiea in the 
Isvw flown. 

The v n a d o ~ s  nnd olntm hnvn h n  intruded by n ronsid~mbltr nurnbrof diorite masses 
in whirlt t h ~  m k  L cvid~ntly the snmn WI in the k t  Rangc, and besid~s thesa there are 
st31 alder intnreiom of p..bl~m ma younger d i h  of bnsnEt and related mh. M y  
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p n  rocks which are not di~tingukheblo fmm tha material of the Inca fl o m    how intrusive 
relations, and thew era mgnrdpd as p i l ~ l y  tbn foedom of tho axtnlJve m m .  

On D o u g h  Kalslsnd l l~ero nrp n IFW dikw of di~Pi~~-p~rpliyry difforemt from any mob 
f w d  ohwhwe  in the ditrirt . 

O C C t l l t R R N t R .  

The atatepnrcstons band Iim ni~t~sidn nl I ho wllist hnnd dmady dew.rihd and rum 
patallel with i t ,  extend in^ i1rbr11 I110 u)~arp]y d~fincd lloundary will1 the latter to the sllom 
of t\wmmAhnd and also 1~ppiny: on to i Iir Imdmrrl. sidmoi tho adjacent blsnda, Vse band 
reaches i i ~  m~xirnum widtlr *I ~l>mt 17 rnileu, including the portinn &neath 9:ephem 
P q ,  oppmit.8 tha lnwnr arid of ~lknirvr\~ta un hdmimltly I~lslsr~d. h a aertion 
a r m  the lower snd of D o u g l ~  LsIanrl jl i! rmt uver L1 miles wid*, nnd atiU fwthm north it 
nsrrowa greetlr ZIornwo d 1 lip cmrut t i r~g  cilurae of the Coast Ilm* intrusive. The hand 
i not p m n t  ill ?,he Porcupine plww did~rict. 

ThP complox p u p  of mb ir rrpmqc.n~or! upon the genera1 map hy two crllora. A h n d  
dbbleckalntm tmm on~ha1,ll ri~ilatoXmiln~ in width, lyin~next tutlie~~cbkt,~,  i9 distinwisbod 
from tho mmsind~r d t h~ p u p  bOcai~4~ i t  CE&RS tht- principal lode system of r he Juneau 
Mt.. '€'his slate is tma Imm pmnstonn; it8 wtrr limit. w map+, rcpmwnts the position 
of 1 . h  fmh b t l q  of tlw voltmiv rwk,  whirli i r t  .he rrniaind~r of the s&iw dicnur's with 
t h  black dntm (PI. .Y.Y,Y Y I I ) .  On tho J~lnrnu map the miat ions of stafets and m w  
mhnm are ~ h o w n  in lpatrr drtail. 

Thn d i n a e n t q  portion OF t . h  u l a ~ d n n n  hand iR s h t  entirely black slate, 
pdwmd t?)1 ! \ ~ n  rnr~amorp!iinl o i  finp-pain4.d rnrhnaumuus~rn~cs. ~arbooer- matter, 
whirh WBA prcwcnE in the ori~inal shnlm, lins been mnvolt~d into pphi te ,  which is now 
to11nd ditrasminstml thmughnut tlln nlntcw in cmidrmhl~ amomts. In soma of thc mines 
fhero ia no much pphitc l l t l t t  tho men uppar like c o d  rninm, and in some czws the 
mineral iot~rf~m s~rinusly with om d m i r q .  Irecaum it t~.nd* #a pwduro large amounts a1 
slime. Tho sl~toa Am nn s wholo mtbcr csTrar~ous, sad Ihcy accmionrrlly ontain thin lmdrr 
of blwk Iiinwfonn. T l ~ a  la! tmr am, I>ow~vt.r, no: r e v  praiqient. Usually thesn limrstonm 
am p p l ~ i t i c :  ~r wnll I ~ S  thn YIR~ w, hut at Taku Herbor ~11rrc am IirnestOnn 1Wd9 Iit.~l@ 
cbnngd by m e t a m o r p h h ~  tllni tho fmila wllirh they cnntsin am fairly wlF p m n d .  
Thnw nwnio  m m n b  urn Rumnient 10  how that the slnte-pmlonc mries b of Carbonif- 
anw w, nnd tltny nm t , l ~ ~ r ~ f b ~  tc) hc cnr~ la t~~r l  in a broad wny with t;ha very ~imilar 
M C ~ R  mrurring Ihrougli0111 l l io R i m  N e r d s  of Calimia and in various pads of British 
Columbia. 

UINlIRALlZARON I# TltX BLACK SthT&8+ 
w 

Tho lawr numhnr d nlinm and p w p r t s  in the Junmu l d t  ura lncatod on thn hnnd of 
blwk slab wIiicl~ lim hiween tho wlli91s on tho nodhowt. and t l i ~  fimt gpemtonoa art the 
southwmt,. Ikr~inning on t 110 muth, t 1 1 ~  nlinpral claims nea? thc ul Port Roqhi,nn, 
thn plwfirn and parl idly d a v ~ [ n p d  Idr niir~ea a?, Widham nay, and th. mince rit. Sunulurn 
~ n d  pmqmrtn nrl Fox Island a11 ocrur along nr near this black shta. From I'lolkha~n Bay 
to T&I In lnt i he alsto band b 11eavily hwst~d  and aueh praspacting as has bean done him 
not ~hrrwn rulfirirnt indirstion of vnl~~ehlc d e p i L s  lo w m n t  any ~ x i ~ n a i v f !  developments, 
but Imm T A ~ I  Inlrt, northwnd to Eagle River and &wee fleck veining, tbrlllgh mnm 
prominnat srlong rartnin ~tmhhcs than along others, i practirallp uninlerrupled. In 
mlmqucnt papw the rclmphx ol veins which follows this black ~ l d e  is dcscrilwd ~ra the 
m i n  l d e  spfcrn af the Juneau belt. 



Thn I& which altrmate with the bllrh slatas of tha J m u  blt ham m d  
rhamctoridirn which indicatn thmt they m m  tormed EI vohnic  lara floras. In many 
plrupa thcp tiavs 3-n mnt ly  chhrrpd by rnsknnrphh ,  hut elmwhere their m h l n  and 
rry~tal l inl  tExtvm mark t t t ~ r n  hroaq  mks.  

in the mmtntninn of htntlplm Islund ~hcy  shcm a rorrgb-bedded arrampmmt eonf~llling 
wit), th* gonvml ht nwtum of the neightmringfomtionr.  A close study mve& byem vary- 
ing in cornpition and o m r * n w  uf r~ntsllization, ~ n d  a c c a a i o n a l l ~ ~ ~ ~ l o i d a l  B ~ ~ C ~ I I I P  
i~ f~n~nt l ,  nhnriup: t lh~ a r i ~ a n l  ~micular nntum nf the m k .  AWllrr brerriasl dm accur in 
whirl! thr I n ~ w i m t +  or snd~ritio matarin) nrr mntjrined in a matrix appawntly conaalidaCd 
lmn~ r maltrrt ctmdition. All thew f~ntums are such na would OCCUY in R mcctmion ot 701- 
canic flowu, nnd thn ipmur oriRin d t h m  mckn in well mahlishd. 

3ha p n ~ t i ~ n r m  which Imm tho hnrkhonm nl Dougla~ Imland are in wnaml m e w h n t  I= 
n l t r d  than t \~nw nf the adjncont mainlnnd. Pyroxene iR ona at their most abundant a- 
stitumta, ~xrurring in well-lorm~d cryatal~ which givc the mrk a porphyritic np+rrrance. 
Olivinlr iA nlw nnin~tirnwr pmnt.  TIIA w u n d m ~ ~ s  is a1wa.p decomposed, rn that ita 
originul natum rnn not 110 dnfinitolg ~lrknnined, hut it is fairly cartnin that condderabie 
amrrun~ o l  tnldapnr wow pw~nnt and thn llrveo ore rsg~rded aa having hean origina1l-j 

In their mont nltnmd form the gmenREoneR RM fineypin~d wb*, mrnpomd l o ~ ~ J 7  of 
ohlt,ri~ nnd cnlc.ito. Wht-11 Ism rnt'tnrnnrphnrmrf t l q  oftcn cnntain fibrou~ bornblnnde, and 
f p l t h ~  in rmnintirnm o h r v n d ,  Chloritcr i ~ilways pwmnt and mak~s up the lamr pnrt of 
t h ~  m u n d m a ~ u ,  nvan when t h e  uri~inai pyroxene mmainq um1tsrrrd. 

111 ~ r t ~ i n  ltwnlitirn wh~ra tlin ~ r o c r w t o n ~  have k n  pvrne~ted by mined-baling 
w n t m  thny ntmtrin mnaidrmhlrt nrnaunh of pprite, ~ n d  in some plracea they h n v ~  
b l o ~ h d  krr n liplht-yellow mlor, M mag km w n  in aoveml pl- on DougIaalsland. 

Jntmlrirtn dikm d dark-nnlnmd rock rich in homhlenda am N prmniaent featom in t h  
neiphtnrtlncwl of dlinea~r. whew thry arp inrlwrd in tho mmtmes, ~hjsts,  and &tea 
rvltirh lie twrtwwn O w t i m u  Chnntwl mnd the dioritn mnm at thc (hast Range. - 
mm ol  th- mckn hn- hFFn noted fmm K- CrePk wuthward tu Taku Inlet, bat thcy 
wmn not hllrnd north d n C m m  Thy nor in the southern part of the Ju- hh. N,,A 
of them WPM Im~nrl on Tknlnlas Idand. 

7%- nrkn Iinva tho rarmpmition of diorita or amphi'bolite. Thcy nm dark - 'or 
nearly black in mlot and. thrrelnn-. quite diffcmt in nppmnce Imm the C& R a w  
dioritn; t h ~ y  am, at-, lm n mlr, rrmlily di_dinmiphnble hr r r m  of tWi k h r e  from tbs 
p n n t m m  wllirh haw k n  d m r i h f .  T h r , ! ~  cnrnmonl?- II more w leas ehbtmw 
strurturr. and npocimm r p n  0htnim1 which &a rci&nrr und~r  thp mi- that the 
homhl~nde i* o f  rmndary origin nnd pmhhlp dprirrd f m  p-mxcne. In plsc~a where 
thf tjjiainnl textrrw of the m k  hnq nnt h n  dmtrav~d it ditinrtlv pmrrlar and m d -  
prnt~f? =-id. IC in thrdnm wrll wtnblishcd that t h e  m k s  were originally 
&bm.  Fnr mnr~nienrc, knwerpr, t h y  may h- r n l l ~ d  dioritm in mnfwmitp with the 
m ~ ~ l ~ l l s h d  lml I]*, which in allowmbl~ Imm their p w n t  miormloe;tr. 

The dikwof dioittp or altered p h h m  m u r  from the vicinity of Oaatinmu Charmel bAck to 
the intrtlhrr mnurt, htt rhPp llarr k n  rrpr~mtrd upon tb. d ~ t ~ i l R I j  map only in the 
hlack+late e m ,  which mwiw thr I& rryrrtern of Shwp nnd Gold rrwka. Alonp: this belt 
tMr int &*a natur* i exhihihi by Jnrnl crmmttiw and on the. dir,irk betawn GRId and 
Shwp rrrrh by I ~ m h i n ~  ot tlin d i k ~ .  In &Id k k  trrhin of t h p  dhrits Mie. are 
m i n r m l i ~ l  rrnd bars turninhd r consiLrnhln nrnnunt of Inw-grad~ on.  In m m  wlrera 
thr dikm RM ~ h a q r d  wit.tl mlphidm the mck hm undcrpnr s srrond dteratiw in which 
the hrmblende h n ~  1- r lrenvd to mica and 1- nmounh of calcite have bRw intdnced. 
Tbie feature i a  dewribed on page 62. 



%wml md dam rrf dark-rolrrmt rawk rrr~rwc\~ttinu tlln ~~arinun f~rrnat~ions hw*o b ~ n  
noted in the +initvrrf.lnnrri~s. trr tltr wrbrkinkw ~III thrb d l~ ink~~~l i~nnau rni~is in anld &lt 
t h ~  pral?pl dikrsnl diz1hi1.r ni -~bn~dng nlwbrd ti I ~ r l  in airltlt w*n& nntnd. TE~A rmk Itnu u 
f i n w i n e d  dintnnriif trxrtm. nrwl rn1nsist.i ni ~wntl!' ckhnnipmrl Ivldspar, prc\bnhly Inl~m- 
dorite, t 4 ~ t h - r  with Im~nltir. Iltrrnt:lrndv pnrtly nltrmd t 4 1  umlitn. Flnprtiio occnm in 
diwminnfd w i n s  

Cln ihr inlll~rd lihnrr *I( rtr~dinrlul ('linnnrl. ntnur 'I rnilmr ml~tl~enat nI Jtm~ai~,  i~ n mtnll 
dikc nl dark-t,rrrum rnitwt~r. Thi. nwh hnq II ymnulnr t rx tur~  nrld is rmnpnwvi rnuinly nt 
hinlitp nild tmmllir lwmJ,I~ndr, * i l l 1  rrrnrr f~ld~pmr nnd II m n l l  amount of allfitn. A r - r m ~  

mr?. minrm1.s nrr tit1111it~ ltn~l i i t r ~ ~ r i + - ~ i f ~ .  

n ~ w l t  nwln in tltn Tm~lwasll minrq in m n l l  d i k ~ r  Lmnsr~m to the hwlding rrf the datm 
ant1 tllc tpnd r i l  tho o w  Iwdiam~. 'rh~ m k  i? aepntb dm~P(IAed, \mt it- nrifinal rninmnla 
mnni b~ llrivn Imn hr~rnhlrmrlrr nnd trldspr~r, Kith a smalt amount of olivine. 

Thr~ dikm whi~lt 11nr.n 1wn n1mtior1i-d brlra hPen Entnldrd siw iha fms t i im  d t h  
q~slhrtz ~winn. T h q  ~ r r  tmtnlf\-~b rnml~hhd with hsk dikm which cut the Lwmr lnrmn- 
tinns on Adminrlty Tdnnd. 

omma -Ex. 

Ths mdirnnntnry stmiti whirh tr~rm Ihc main rauntry trrk in rb .Tunmu diPtnrt wFm 
lniil down i l l  1'1~lror~)ir timr,nnd thr?.arrr n A ~ d q d w - r p d  hrngrmt Zhirknm nf lrrldml 
mk., prob~lrly c-nmpriqitb~ rrpmwnlnlirm ni thc dimerent p o l k c  pnn& UP to nnri 
1 1 n  1 I I w r  I P I U  TEw pm.tiRfancs nnn cxpoaed to rim arr iu part IHVM, nnd 
in m, Ta~r 1 Irry nrr mnrrnlnprtmnrraun wi th  tho dmtn with which they wcur, lrut rwimc* OF thhm 
n~p intrr~niro mnd rnny p.wsil\ly hnrr l m n  intmducrd nltcr t h ~  close of palm mi^ ~d hf- 
mir dirnontalion. F'ollrlu-ing rarly Crrtnwous wdim~nt~ltion came s H r l r !  nf di~th~i-tw 
nnm nnd mrtamrtrphim; tbn hcddrd Formations wpm subjrctd to menormnus mri11 nttrwn 
wliirJi pmrhlrr.cl int~nrnl motion nnd t~ciptnllixnlinn, m r l t i n ~  in tho ~ornplmtm r!nnvrminn 
ot ~ h c  mlhrntnry mrkn into r r l i i g b  nnd slntm, nnrE in t I~r  ult~mtion nol thn vnlr~nnir~ ror:kn 
into rlilnririr pnntnnr ,  1 % ~  uptr~rning ot L I I F  atmta to t h i r  pwtrent inclined p i t , l n i  
may hare 1-11 rontPnipmntvwa will1 the rnrtnmnrphinn or mny h m  fnllmvnrl il. I k r i -  
sim data upnn thi* ~ i n t  lincr wit lrrn mid. 

. i l t ~ r  the m~tamorpl~iwn nnd tllr ~xtrnni r r  clbt~rrlmnrr n l  thr prrviot~rly flnt-lyin~ rrrrmn- 
t k c ,  dikm of rlark-rrdamd tmir mrku w w  intrurlrd. mnitily n l n n ~  tlln rlmvlp of tho 
alrtw mrl mh&.*, -4pprmrtly Lhm w v r ~  Njpinnll~ pt~ lmw,  but tllrjv nrn rllwnp* mph- 
r n q h o d  and m t\nve qhr minrrnlgirnt <-ornlw\citia~r~ r d  dinrib. Snnr of t h p  pnhhm 
dikm wcur with LIIC Tmcfa-PI! drpilts, Imt fLiry nn- rllr~rnctrristir in tllo Gold and Strepp 
m k  mines. 

Suhserp~cnt tl i thc intnminn nl ilre mow Z>~lair n r k r  rlirnn n p r i d  of dinritk invluim* 
RIV nsvil mtw nf the C w t .  R u m  is rtinipoarril ul  iilnny ~li-tinri I d i r .  rit p n ~ t l n r  m k  
nbom rrr I- clcwty relntrd to norrnl~l dir~ritr.. Tlir cutl~ptwitr~ rlnlorr ul thiu nlrr nnd thp 

.9tructurn\ rc\ntion~ of its diflewnt nirmlwm wltr!w thnr i t  IH m i a l l  21 wirnplr trnlllnlitll.. t l l ~  
contrnry, they lend tu the bcliel thnt  i 110 nlinrrnlngirnlly vnriritdr nntl mq+rnt~f~ rr~perat~ 
dioritic hdio. rapmwnt n wries of iniru~innq d~rirrd t~y  ar~rrr.sirra diffrrpnfl intirln5 Fmm a 
m w r t  of avernge cornpition. Tho pouitioll wrtlpir.d t~ tl~i.* t~ypttirtirnl percnt r n m a  
muat hare h n  Inr bbpfnw the portinn ni tlrF mrth uhtlll n w  rrpn tn vxaminntinn. Its 
wpnrnlion nnd t h ~  rnigrntion nf it10 msulting gnrnbfinnn into tl~r ~ t tp r jn rmt  mast h b t -  
1- cnrewtl I\ long priod. Thin pxplfillntirm lnr Ihr cnrying rr,mpitinn of the rrl~trd 
gruo~rhr nwku or tho mnin dioi-itn hplt ant1 f Iw mnrrpliorl rrl  mnny intnr-low ntlt .strictly 
cnntempornnwuu nw regarded nu npplinol\l4r nEw III 4 t t r  qnltlyinpl dioritir mn- whir11 ocrur 
in all prts rlf mut,l~eaat~rn hla&a. Tlio pmwnt k n r ~ w l ~ t l ~ r  111 -tlt~~knla p ~ ~ l t v  ~It(lm tt~at 
thin rock invsded the lirld ~ ~ l t r l .  tho mw!amnrpliiu~ir rv2iiri1 tnfInwe<1 Cktarmurr drgsiticln 
and Mom the u p r  Crctnreo~~s and F m n c  ~ieatir wcnh lnid dnwn. 
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The rmext ermis plainly recoded in tho mck. t l ~ r r n ~ ~ l v ~ r  W C ~  t l~n  Irrnnrtio~~ r j l  rrart~lnrr 
and the deposit ion of the re&. Tllem i*, liowrver, slrundnnl evidnnrr ilk 1110 p h y s i r ~ p h i o  
llistor?+ af [he region that many impon~nt wuumnccs cAmA t ~ t l l ~ r ~ n  tho rliorila infnlrinn~ 
nnd the r n i m l i ~ ~ t i o u  It i9 Lmown, for k ~ a n r ~ ,  thnt uplifts hnvr nrrt~rmd r~td  thnt 
m i r m  has h e n  pixon oTer s large pwt of tllr Paridr rowt ~~rorincc,  rolnparnl ivrly 
few and relalircb unimportrrnt intem~ptions, sin~ne the 1nin M~nrwmir:. In u~lntllpnqte~n 
rllnska and at leas% the ndjaccnt portinn of Dritirh Culun~l>in fine ~tplitt I IHH ~ u r r ~ r t f r d  nn- 
other, r ~ r h  favoring rrneaed ~r:ivi;p nf prolrion.until n c k n  O ~ P F  11~ep wC.i,liirr tllrr nuirr rarfh 
dtt-ll nmv nppmr ~t the d a c e ,  ~ C L L U X R  ~ I I C  former (wv~ring I I ~ H  horn gmdudIy~n,rlpd 
awny. ForaInn~i imeaft~rt1~edioFi:e  in;rusionnilremk~nowoxpowrd,wltirli 11nldtIls 
prdd qunrtz vrine in ~ lmrply  marked frao!nrcs, wem prrtlml~fy slrtt ill n roildiiion to yi~I t1  
tu rlrforrning stri=e.q, cxcept in some rnknner ttpproarllilr:: i ~ r  &in l o  plwrir flm, 11 
may I F  rt,rlrritrerl [hat  Ihthy lwrame rigd ~ n o u ~ 1 1  l u  mrpivr w-~lhtrfinrd 1)rrnk~. ~ n d  ; I ,  linfrl 
thr sntrir, witliout immedintr natural welding, only after tIiry Iind lrrn rrlir\.rii, I? Innr- 
cnntinr~rd pminn ,  nl wry ci~midomt11e m w s  of r h ~  nrifinnlly n r r~ t . i~ l l i np l  nu-k. h 
the nrmks parlunllq- rmerged Imm the zone of ffuwqe. I he Klrmc fowm rllir~li WPW arlivc 
in p d u r i n g  run1 inental uplil+uamely, Forcas radirally applied-woirld 1ta1,e l m n  af l lc i~nt  
to I~RIIHO t h n  Iml~zring nhservrd. The connection of rniilrrr Iwaliad ndjmlnirnlfi ~ l n n g  
fim~nw nntl joints wi,h know11 tnruM,d drforrnation on 8n ~ x i ~ n d c ~ l  WBIP IPPITIA mom mw,rr 
sl)In l ~ t i r t  ~n!i~In~i~)ry in fl~c prrwnr m~w than an ~ppeal to tenwntial folrw, h n u r  i~itlp- 
pnnd~~t!, c.virl~nrrw nf p n ~ m l  I1tlri7nnfd compminn of m m s p n r l i ~ l r  m n t  dn 0 hnra 
not tmn iw*ngni7fid. 

A R;n)ng m w ~ l n  for l x l i ~ t i n n  in a long mimmal berwrn 1110 diurji~ invwinn and the 
rorornl~rir>rt trf zlir vrinn and inipmpationr now nlm-n-Pd ic ePen in ~ h c  pmballlr r ~ r i g i  uf 
t l ~ n  fin~urrs, [IR twirfly rmllinrd nlm\-P, Isut thpw nw a L w  u.lhrr Inr:s pint irlg iu nn ir1,~n.d 
In wrnn tlm two mnniJ~Stations. I n  n~nqv rrpjorr; apiiiir dilirr am luund nasrrc.iairrl wit11 
p r ~ i  i v  trr rliorii ir. in n~sionc in s ~ ~ r h  mln ion* ihni ir ic now ~pnerally wxigniwd , 11~ .  ,Iww 
w irlir. mrka nrn ur~ldly.  i t  nni o l w q n ,  a m a q  1111- find pndur s of diiT~rm.ia ion in nll 
si1r21 mqrnas. i i l n n ~  I hcr \wrd~m nt iIio mnin dir*ri.c r-ow in .tic Jw~~eau wginn dioriiic 
apli amu ru-rur rlltiirig ihr I n m  wtn~~lnrlnr in.nasi41nc arid ~ l m  ~ r i c . l d  in ,tic adjar rn l  whiui~. 
I n  mnlc carc oullyrng ma- trl diori c ~ r r  RIWI  ~ ~ ~ ~ n i p n i c d  h~ (110 ~ : P T  dikes, hut rhry 
am mmlg olwrvctl at MY Wrr didanre Irotn I I IF  l n v  intrusive t d i ~ s .  They are, 
tIi~rrfum, rrprdm1 ns  la;^ w p m t i o m  lrnrll thr diuri.ir. Iilngtnn. Bmcrc r ,  a IPW quartz 
veins had l r ~ n  trrrmrct pwvioux lcr  some nf the apliir dikrs, for t h ~ m  are CFMS whew thny 
m rut by fhp npliips. O n  t l t ~  t ~ t l i ~ r  hand, 111cm nnn lntrr c l r ~ ~ z v c i n s w h i c l ~  cut thn nplitru, 
.w tllat Ittc lnnrintinn ul qtrartx w i n s  nr\tl aplilr dikes m 1 1 1 q  h hsvr been going on during 
t b ~  EUW p n c r n l  p~riwl. 11 RpJXLnm pml>alrln thnt thr drpc~itinn of the quartz veins WAA 

mainly after t hc laqt uf t h r  n11li.rq wrrr I t ~ m ~ c i ,  Jrtr mnl rntpnrawous allphide minerals 
m found in rnwl of ~ I L P  quartz vcina. n n d , ~ ~ ~  fnr na olm~n.rd ,wh~n sulphirlcs wmtr in the 
a p l i : ~ ,  t h w  a1wa.m arcompry qunnx wunrlarilp introdur-erl into tlrn t~rr~krm or cmshd 
dikm. 

The formation of fim111~19, annrs !IF h2irnt ins, mntl \,r~rcirlinn ri~rniul~cd rhunnels d im ri+ 
culstion for w a t m  eitllrr in WP: tfrrivrd f l r r ~ ~  thn niill 11wply E~iPifd g o ~ i u n s  of intmsivs 
m e s  nr at teast 11~atod 1jy ~rr~n~irrg into pmxilility witti thrzn. T h p  w ~ t c m  m tIm 
regmdd M awending mluliorw rnrsyin~ various iliinvral inslmriala Imni whirh quartz, 
calcite, rnetalIir sulpltidm, enrl ~ o l t i  were d~pwilcd t o  form the e x i ~ l h g  c~ina and i m p q -  
nations. The pmsmrVc of ~ P R  ~9 B P P A I O I ~  n~i!i~r~lirfim i~ F T ~ ~ P ~ F P ~  by the occssional 
occurrence of tourmnline in i,lie qtiurlz \'lri~ls d I hr ,Sitnr~ir dkr,rict. ThiR rnin~rd is rhar- 
mtaristically formed by p~iou~r~ii!olitir nr ~hwot ls  emanatinns Irnm ippnas rwks, and In 
t h ~  wgion b ~ r e  considered its pmenrP is I ~C~PHI I IP  to n ~ c n ~ t i r  mitnrrf ivn Ir;n-rrn 1110 gen- 
erd minem1ieation mrl the 1dp.d pmviai~s iill nrrinnr--1 hot is, w i f l ~  tllr r l i m i . ~ .  Rut ile, 
whirh meurn in sonie of ilte vpilts nnd v c ~  rminionly it1 fht> Twndu-dl om, is likcnise 
probably an indimtion of m~gnntir enlanntions. 



After tho o m  had bAen d r p s i i d v  siill lurrkr liwrurin~ m a  to have buen produced, 
rsnd a few atnall bmalt dikra rsrrr in1 rutled, but tl~ern is nu rvidence of imporlant redidri- 
bulion of I,he metultir rontenl* in any ul thr om d~po~liis ahirh hnvo heRn e x a m i d .  

Subqaent  events wpm to Ila\.r hcFn print-ipatty t l ~ w  o l  tmntioued emion, wilit:tl !;as 
cut away many veins ant1 hmughl o.hcm lu l i ~ h t ,  ant1 in mmo has ~oncenrmted 
the gold trorl~ thrir ~uprrficbial I ~ ) r ~ i n n s  inlo wurhoblc p l w ~ m ,  all of which seem to hare 
originated ~ i n c e  the Olncial priucl. 

ECONOMIC GEOLOGY. 

Soutlle~stcrn Alnqkn is a nlountai~ious, donsely w m d d  mpion thread4 by navigable 
wntrmnyu, whirh wpralo tho nlllH~ruus i ~ l ~ n d ~  of lhe A~cxnnder Arch ip l ap  nnrl in 
msny ~ I R P W  pnotratn tha rumcd rriountnirin wl~ivll border the nlninland. T h e  chnr)wlrr 
afford marly R C P ~ W  (O tho dilrerrni dintrirtv rr-liere mining opemiions have h n  rarrird 
an, and t21c profitd>lo cxploita~ion of ~nincral dclmiis depends very  l q e l p  upon the tram- 
portation tarititirn shirh tLcy trITclh. For this r ~ a s o t ~  ~ n d  because or t,he phyaiud difinuhirs 
p m n t c d  b' lhc rou~\r t o p o ~ r q d ~ y  and the rlclwc growth of forentry and undsrhnlzh, 
pmplrring ha* t e n  ntainly 1.ontincr1 to t l i ~  ririnity of salt, water. AHllan~h no cxlnn~ivo 
d~v~ l t rp r~~rnL  hn4 l w n  ~ltmmptd in ttinny locnlities where the exislenr:u of prarnkit~g v ~ i n s  
l hh~  IPPTI mrrqpirn(t, I ~ V  v-R'hnI~ r ~ ~ i ~ n  hm I m n  axamincd n: lenst rumorilg, and the pnornl 
rli+;fribi~t ion of ~ninrrnlimtion Is fairly 1veI1 knnwo. The d n t ~  nvaihl)lr ura vtrry incor~lploh, 
6,ufl rhc  trb!srions or w u m n r a  nrc sufitmicn IJ: well estrbliahhad to show tho rsia:cnr,o r l l  

several banda oi w m  in which mineral d e p i t s  &re ]now nllmnrous l t~an elsnwhcm. 

Thmugho~~t  tlic wholr of swth~asCrn Alaska and a c m  tho C o ~ t  Rango in blto cnnligu- 
o u ~  pnrt.xnn oF Rrilislt Cmtt~rnbia. sfmost all thc rninrs and p m p t a ,  1~1th  l o d ~  nurI plnr-rr, 
BPP dis t r i i~ukl  En zonm rllir-h lollon. thc oufrrop of rcrtnin Imnds or mkP, mom Invtirubln 
than othcm lor rnincmtimtim. %wmt or t h w  mnps rnBy i w  more or Itw ~ ~ t , i ~ r n r t u r i l ~  
mtablislled, I)ut none of them arr sl~arply limikd and nlinrrulization in hy no rnrnne confinrtl: 
to them. 

One ot thr melellif~mus zonrs Iim nn thr inland side of thr C m t  R a n p  Iwtt nf ir~tnlaiv~s 
and may r~ trared hp ~ ) r c q ~ i . ~  l o r ~ t e d  in thr n-ginn at ihr head or Pnrtlmd Canal ant1 an 
Unuk nnd Stikinp rivcm. The cotlnlry m k  in this f r l t  h srport~d to conniat Irqpty nt 
lllack alatr: and lim~stone, althorieh dintws~ rind d i n l ~ w .  lttlh wliich p ~ l d l l e  c u ~ ~ d  to 
the rocks called w n s t o n m  in this mpt-t, RTP alw p m n t .  lin tar m known, thin r ~ ~ ~ t ~ r r t -  
most belt is  mut ti ally guld Il~nri~ig. I t n  ~atcnrinn tnwnd tllr* nnrthwcgt (akm in ltlrr mlu- 
atilt- platrn of tltp Atlin district, nnrl along tllr snmr #trike nmr WP h n n ~ f t  suifiricnt 
mineralization pxista in h l t ~  rmhkq to 11arr wnrrant~af n consid~rablo amoutat of pmpct- 
ing in the pwt. The m k n  in ttiiq lrtut-nmmrd dirlrict am ~neinly Itlnrk s l n h  mnd gmn- 
stoow, with  i n t r r c ~ l a t d  h n d ~  or I~itirn~ino~r* limwton+, and all thm Mdd w k s  am 
intrudd by m a w  of dioritc ianrl gn~ni t r  ~imilar l o  hut rcpratrd Imm the intntnive tom- 
p l e ~  of thc h a s t  Rangr. 

Anntl~rr zone of min~mlizntion lirr fnr i o  tllr wr~twrrd on t h ~  outer edge of the .drlexander 
Archiplyn.  It is mnrkrd purtir.lrln1.1y r nrrmlmr of jiold pmpects in tha vicinity of 
Sitka on Rnmnof Jaland and l a r t l ~ ~ ~ '  rlnrtll ty tlir p r r ~ n c c  or cdnsidemhle miners!i;cation in 
variotn pnrts of tho pninai~lm t ~ t w v n  Glarier Rny find tllr nprn ocpan, whew both mpper 
and p!d aro known to occur. 

Irnm~?iskly w ~ s t  of thn intrl~.sirrn tndt or Ihn Cmqt Rango, ~ n d  therefom Iying M w w n  tlrn 
two Iwlts whirh h ~ v r  Iwm ni~ntionrrl, thcm is a 1 1 d  za~ae marked by mpper nnd ~ ~ I I I  
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depmita in the Iietchikan district, gold in the vicinity of Wmnpll, gold also ill the northern 
part OF southeastcm Almka in the region of which the Sunea~l belt forms a part, and nmin 
in the Porcupine placer diitrict in the dr~inrcg~ of Chilkat Rivcr to the norlbwwt. 

Metallifemus quartz veins and rock impm~nations are widely distributed in this zone, 
which mny be &find  in an appmximnta wrty m limited on tlw southwest by the rnassivr 
limestow of probable Silurian ttge which course from Glacirr Bay through the archipel~go 
tn the Ketchikan districh, and on the aosth~ast t)y thr boundev Iw.tween the bedded ~ o c k  of 
thr. mainland and the diorita forming the corc oi the C h a t  ILang. 
In the Ketct~ikan dietrict copper deposits =cur in m c i ~ t i u n  with diaritic and endpsitic 

mcks, often along inttuaive contar,t.q d ~ h  the sediments, but similar types: are not known ta 
eKist in the northern part nf this gcneral zone. 

North of Pred~rjck Sound in the region here undcr diwussion, the zonp mny I l e  cmven- 
iontly divided into two parta hy a line drawn tIlrough Seyn~our Cnnal, thc uppcr end of 
Staphem Piwage, snd the lower cnd of Lynn CmnI to the Ilrtrd of Chilkat Inlrt. Nort,h~a~t 
of this line lies the Juneau belt, as the tcrm is hew employed, and on tho m u t h w ~ t  whet may 
be calEed the Admiralty Iwlt. 

The persistent northcwt-fiouthest trend of the geologic. Ionnations of southeeahm 
Alwka at large is atrot~gly in Iavor or the belief that the Admimalty rocks extend northeast- 
ward tlrrough t11~  mouutainoua rrllrntry lying hetwcen Glacirr Day and Lynn Canal, connect- 
ing with rocks of similar ago (CarboniFrrous) in the Porcupine placer district. Some pros- 
peeting has been dm~. adjaoent to thcshore olLjmu Canal nnrl nIor~g Endirott River, and 
the fact that minomlimtion is brrc p m n t  in not~blc  amrwnts, tqc tbcr  wit11 t11c murrence 
or gold in the placers of the uppcs Ohilknt dminngt., l c ~ d s  rt) tl~r- inlcrcnco that, tho r u r h  
alotlg this ganeml stripare very commo~iJy mincrulizrd. It iu pmposed, ihcwfon., to include 
in  the Admiralty h1t all oi this band from Vmderick Sound ~~udhwrstward  tu thp intcrnn- 
tional lmundary. 

The Admiralty and Juneau belts have beena~parated for pu-3 of descriptian, hut they 
am wscntidly parts of one xonr in which the nature of thr rnineratization ia tho rrame 
ttiroughuut. On AdrniraIty lslrnd tlrcrre h w  been l ~ s s  prospeotirbg than in the adjncent 
portions of the Juneau Mt, hut tlic cxplnrrations of prmprrtom and the tltt~n~pts which havc 
h ~ w  r n d ~  to devclop mines trnd to ~ l ~ o w  that, on the whole, ronditiom RW l l e ~  I= fnvor- 
aldr! than t h y  sm along the mainland. The wology and ecr~nuniic. wsources ul Admiralty 
Island form tho subject of a wpurt Sy Mr. C. FYI.'. Wright, printrrl in tIip p w n t  volume, and 
themmegeologist hwpwviouuly published an occount of tllc I'owr~pine diatrict~ 

O R E  nEP0C.lITF.t OF Y t T f  EAU G O L D  BELT. 

*irr tbe dmipmtion is hem ernpIoycd, the Juneau gold belt comprises t h ~  mainland strip of 
southeastern Alaska Imm Windham Bay noribward to the head of Lynn Can~l ,  tog~thrr 
with Doqlas Island. h i d =  the hand af tho slatm rtnd greenstunm 80 prominent through- 
out this rcgion, it ia thus m d c  ta induda Zmth the band of crystalTins~lchistt: and part of tho 
Comt Range diorites. Its minvral production hms bnan cntirrly in gold and silver, and 
except in  the caw of.& single group of rninm, the mnin output has been gold, though this i s  
slwaya mcompanied by varying amounts of the 1- valuabl~ metal. 

Thc gold occurs in various fnrrns or lode. deposits and in plwars which have h e n  fo~mcd by 
the break in^ down ot the lodm during genrral rrosion of the mks snd the ronrenlmtion of 
their c o n ~ ~ t s  t h u g 1 1  the sorting action of strram. 

The placer deposits are wwrved lor description in a Inter portion OF the wport. The lode 
deposrts may bn divided into three clnsws: (I) Veins; (2 )  impregnated masas nf rock; (3) 
mixed depmits, consisting OF veins and impregnations tageth~r. 

rBult. U. 8. GeoI. Bervey No. 236.1901. 



Thp woml ' . v~ in* '  iq )lop :bpplirrl it, ~n iwml  i t m t m  rrt w l i n t~v~ r  form trr &nt,, d e w  
itcd Imm wnwr rallutinn~ in fn1t.tt1w.c ill t11t' nu Lr. 
In tho Jultrnu lrtt tlir vr-irt .I!II(T i cl~ulilrr~rily iplnriu. rlr a-skilr-, unr or lwthr with vnnlabh 

pmprtionn r * l  nrller mintmrlr, ~>lirtir.lllr~rly ar~lphiclw of rtin nirtah mhiit~ are cnmmonlp 
nmlrnpaniPd phd nntl ~ i l w r .  1 1 1  Z l ~ ~ i r  t i ~ i ~ t f ~ r ~ i l ~ ~ y  111a6 win- PJICIIF only minor v~~TiQtmm 
tnlm piurn to plnrr, lllr mrrst nuirwrrrlhp ~Iill~rrtrrl.u Iring rsrBn in lhn u r n ~ l ~ n t s  OF rnptan i~  
~~1phidl.s ptewtif. r\s it n l l ~  i11r.w wiry ln1111 lilil~. Ilr ntmr t ~ p  to 3 or -1 p r  Pent, or in  om 
dmrrt.; [~niitc-il c'xtrmt i ~ p  f t r  I\ II~IWI~ I~ieJ~llr ~wnln~rtin~b. 

1 t i  I I i ~ w  t I t i  t i t  I r 1 1 t  In getwrnl, in -M 
r\.l,r~ inrliritl*bnl vr~islr t1n1 rtnrr~vly rlc~\.~,l~rp-rl, ~t i.t ril~~rirtirii~.s; +LIP to trnw them for 
diqt4tnn' ,I( w-~n-nll t l l i taq.  lllarw ~'rrniirir11ilv, l~owrvrr, i t  iu i r~ lnd f hnG unin1cmptRd vein 
fillilip t it ,  nrrt 1.xtrnr1 I I ~  niun* lhltri 11 ~ V H  Jli~ridwd i 1 * 1 3 t  in Ir huri~mntn! dimtion. This i.l 
ntr~hl~Ip ~Fwcmw i t r  *n~thrtwtvrm hlnrk~i, n Irrn* t 11r t (sins nrth charnrt~ristiealt~ diwontinn<ma. 
Thfy nm, hoanvrr, v ~ r y  ntamrLnnbs, ltrid irr ~iinny ingl~tnr-~rr they nn? w t c d  along rpr- 
toin Iinm dnmminml I)! the rln~rturnl IthnLu~w of thr i n r l t ~ i n ~  w k a ,  so thnt the wn,I,inm- 

fit nranp rrinr. a.rrt-11 rvnv ~~ri i i t i l~rrtnnl 11,v itwII, vrllisi itutos i~ %?stem, nnrl mch r o l ~ r p i t ~  
RYR~IIIH nn. rrYlvlF trnru~l~lr= wit11 a.~miliibrmtl~lr~ disririrttir~u lor long dmtnnwu. TIlp drqrin- 
~ , i r a r  tr.nrl "ntri!i~rr I r ~ ~ ~ r l "  I L ~ I ~  Iurrr ripplinbrl ttr mropkx v r i r i i q  rr[ this sort, l ~ n d  in the pw. l l t  

n,pl,r(, il& tirai~o~$li~rrt wit1 wvr1 l11r IICV~II~W .I[ ~ ' r i n l ~ t ~  wliirl~ nm tonfined trv r l  rtrm- 

plhnltirr-ly nnrrlnv xrvrir*. IZuw ~- * tn .~ ts i~~  ~~J~HP~CXPS,  PIII.~ I~II the one upun wliicl~ mnng ur 
t\llr lllifiv* ill 1\11. ,IIII~IVIII 1wI1 18n~ liil~~tltrrl, will 11% n.lt.ml k r  I ~ S  ' ' I I ~ P  system#,'' whirl) lllay 

il\r.lutk nlluiy ulrirt~vr lrrrrln ~turl i-url~ztrd rt.kw*. 
' I ' l ~ r~n~~ l i~ , r~ l  tho r2islric:t piu2l11lh)- t lie prrntcSt 11un1hr r b l  reins. nnd in p n ~ r n l  Ihr Inmr 

nnm, rrtarur i r t  l i ~ ~ n r  c*turninp wl~icll Irlllon. the Rtmrturrhrrf tFir inrlming mrkr. P n ~ c t i r ~ ~ l l ~  
rill o l  tlln v r in i i l~  Iinq Imrn Inrnm~rl ~inrc* the .whist= nnd slaty strurtrrm {IcveInptl, 
ntirl rlmvnpn, h~~tm$npity in tlln h d d ~ d  rucks, nnd f l ip p m n m  rrl in~rurivo rlikdw ljnon 
trren rlrtrrr~~~ining ith~r~ urcv in contnllling tho dirwtion nol Itbnny ul t hp (rnrtuw-~~ th.l!ir!t 

pnlclurnct Iby I~~tcbr nlovoment.; in thr lithorrpli~n..a Thnn~~hrm~ fhn 4 0 1 1  ntrnlifimtiorl, 

whiclt Irrlkc~ul t1lr.w Ient~ms thww which rrcrtlr )wc.twrrti tw ?swig t r l  mrk m i r w  diltrwnt 
rikditp (nr Imtwwn wilt d ~ ~ t n  nnrl gtwbnrtnnr rtr dioritc.) nw npi In I r  tlir atrtrngpst rmalal 

tlr<wt rtmtinunr~a. Jn mwt cnws, hnw~vrr,  iilrttrarl t r l  w~liil winr I y i n ~  lletu-art1 IW~I rliffpr- 
mt Iwb, rmn findn t p i c n l  str inpr Irnds r-nmtnrspd t ~ i  r i l ~ t i l ~ n r ~ ~ f i  ~i~*arl!-p~rr~lk,l I'P~I~FP~SIYTII- 

pying irn~1:hr awnings in tbr H ~ & ~ Q S  n d j l l ~ ~ i ~ l  I r r  t l ~ v  rilnttivl. Strinpr lrndw n r r  r.linmrtcr- 
i ~ i r  tdtlw -lnt\- mkr,  nnd thcp ilcrur Frl nlnriy plnrw ir'rrulirrl ivtb r ~ l  ltir pinximiry rd m ~ q i r p  

Rlrstn. Vb~rr str iwr l ~ n d s  ltrr rornrnottly r r ln~pwi l  of writ#* t i l  prlmllvl nrrrlr~pping vein- 
Ipt5. arrupyinr n p n i m  ulnq  in 1t!t11~ I~!~YLVIIF or ill wtnr' pIi1rw ~l l t t ing n v m  1hr sLm~ 
tup, TIlau~gli in ni;bnr raw t twn- i3 rill virrilrl~. t-nr~nrct inn Iwbt awn ~~tljnrunt Rtrinpm, ihp 
m k  i q  rtltrn rut in all  cliwtitma by rrtk~rlt~ting vririlrt*. In nnnthrr Iarrnl nf ntririga-r lends 
pqt~- l ik~ irvetum hare l r m  npruvl in wnir riarrl ~ w k ,  ~tnd rommcmly t h w  nw ~nnfinrd 
to thr rkinitp of cnntnrfs -4th thr incbtrain~ alntr*c. I n  wrnp inst~lnrrfi the crintrtn ~ x l ~ n d  - the mntact intn tho rnclrr fl~aihlr nrk. Inrt nq 11 nil@ t h ~  win ~tufT stnp ~ h p  
rhnrsp in rif idie tnkm plan. Y ~ i n  n m t c w  nt thk mrt RW wmetirnm trnrrnhll~ ltlr 
wv~rnl h i ~ d r w l  fect, RS rnn? hr n k r m l  in Gold CSPck nnd in the Rindhnnn Rnp ant! Sum- 
durn disttirts. 

lnstancrs d ntmw ~Wvrwtlttin~ ~ ~ i n q  ntv trmlpnmtirrl~ rare, thwRh they h n r ~  t w n  
wld. Ttm k t  wirw c~f I hi* mrt wrhli uvm c l f ~ * n r d  rrr in ~ I I P  pnrtlbn nl tlro hph nnnlt 
o€ J u n ~ a u .  I n  rhc ririnitv rlt T:~l~t;rr ('~lca* wvrnal ~RII)SPPI .~P veins h n r ~  h n  p m t r r l ,  
~ n d  h ~ f p  they nw co~~ f incc l t~  II r r a  t i n  lmnd t l l  rnk-irr pnrnsl4mv n r m  which t h ~ y  rutend 

-- A .- . -- 
~Thls  tprm tn t t w l  tn, lnmrr l  thr ~hnrn. "qlnn?.rn~et nf t hrmxrth" to ntnial nny iinplicntlon nt thrrr- 

r k  rnnrrrn!nE rlltlpr tr- smtr nI I!wrlnh'r #ntrnrlrr.r th" datlon- P X ~ J I I ~ ~  lwt-11 Ilb O L I ~ A ~  mnti [f. 
dmpseatrd la)qrrs, such us nmm rwrumllp connected x ~ r h  tbe word cmrt. 
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from one boundary to the ot l i~r ,  n di~talrrn or nvpr 2,m fmi.. In tho RRrnrn Rny cliairirt 
them IIM RIM n l n ~ f n  numtwr c r l  vninr brnnnvrrarr to thu pnnrlrl vounbry ~(PIIP~UPT. rill tjf 
t h w ,  .SO fabr n* drV~~Jnpdl  O C C ~ I F  in rln rllltlyjnfi tnlr1.y fir rlirrritr*, wl~irh, likt* l l ~ o  grr~nqiorltn 
rnentitrrrpd, i s  n wry tnnmilr'n nwk. I'Iw v v i 1 ~ 3  wvi~pv fiw11vn with ~h11rp ~ ~ 1 1 1 9 ,  ])lit \vlliit& 
mme o l  them nrc t r n r n n t ~ l ~  rtlr UI)W~IYI ur ?,n(MJ II~L.~~ IIH n I LIIP l l l ~ i r  liwlrsq r l o ~  r~rnplnit+)~ 
nt oithrr end nT n mrm UI. IPW Itanlirault~r nlrw uf w i n  wtulT vnr-ying in Ilurirut~tnl lnngtl~ Imm 
50 t r~  lm than l ,W hut. So tur aur drv~loprr~c*rllr hnrn nilown, v ~ l i n ~  of this sort, mom to 
have a ~wntrr  continuity in dnpth than in burirfinbl outdbrt~p. 

In t11k lorn1 oI  ~nin~mliwtitm tho m~mll i r  rninrrnln 1lwh rliswmi~u~htl mnm or Irm i r w p  
tilnrlp thmugh m m n l  rillinfry mck, An in tlln rmm 01 V P ~ T I H ~  irnprqputitn-ts havn t m n  
f m d  thrnr~gh thrl nction of r~irrt~l~it,in~wntnr, hr~t wh131r L~IP niirirrnl i l  t l i ~ i r i l ~ ~ ~ t r d  LII~II~II- 
tlut the mck i t  iqcvidrnt thmt nu ddinita rl~mrtt!lraxistrd to wl~irll t t r ~  rn~t:lIliIrri~~r< m>lui irtns 
wem wnfinod nntl in which ~lrll(l ' i it i(~~t ~'rrl~ld 1nkc~ P ~ P P .  ln~trnd thtl ~~~ in~nd-h tbn r i l ~~  
wabm pmmt r r l  thr mnss or ror-k, attnrkiri~ i t  clt~rnirnliy, dimlving out  r~rtRin ~ u l r  
ptnnm nnd drpnsiting o t h r ~  in thrir plnra, prrwlunin~ in th is  wnp n-l~nt iu known nu ntctn- 
m a t l r  nl~~mtinn. In rnnliy ina t~ww rrnr 111 thr prnrl~~r-ta at t t ~ k  r r p l ~ ~ r ~ m ~ n t  i~ imn 
ppTitm, md ntt~er suIpFtido tnin~rnlr nlun mur .  

Impmgnntittrr d r p i t s  tlarr Iwn  c~lwrrv~d in nrl pnrh nl tlln FrrFd, nnd they mrur in mr- 
pml wrtr (11 nwk. Tllr prwtcjnw-  wrm trr hnve twvn ~mrlirttlrtrlp linlllr tn ~II~R iutfi at 
minernlimtir#n. In most CRW W ~ I ~ P D  w k  m- rnntminin~ di~w111in1~trd fnllphidm Emve 
Imtr pn-cd il lirw 1m.n luunrl t l~nt  ttlr n t l r l  pnwsnt i q  IIIIL ~u f l i r i~n t  to vort~tittltr an nw. 
Yarr thiq w~w11 ~III~ liltlr nttrnlitru rrhu pnirl t ~ )  t h w  t l ~ p w i t a  ~li8ririg ttrr p m n t  i n v m t k  
tion. Thrrc an-. howcvrr, mnir which rum1 t o  la. sardliy arf f i l r t l i~r t*xplnmti~n. 
Tlin In- nmmlnt* of fieminnlrrf YIIIJL~II~M WPPP ohSFrv~d alrl ~ ~ I I I Y  E~lund, wlkrre fn 
two  RPFIIS, oilr nn S ~ v a d n  Clmk nntl t l r r  r,lhrr 18t thv ha* ruf ~ l w  ~nnunfninq h r k  ol tlge 
T r r a r l ~ ~ l l  minm. rr-v ~~xt~mivrb n l ~ ~ r ~ t i c ~ n  of the wkl i  is tar I* t ~ h w ~ ~ ' d .  Thi~ nttcmtion 
i* nwr>mpnird IT R rcry Irlqm PITHWIS~ t r f  i n t d u w d  mdphid~4. 

Vvininy and i m p m t i n n  am mmnihid in t l i r  urr Imlb trl i lw T m d r r l l  m i w  om 
Dnuglnq Idantl, and I hvw itlrm thr ntwi t ~ r ) ~ r w - < r l l t y  ~xan~plrs r ~ l  m i x 4  d ~ p i l ~ .  CPthrm 

11~m k n  noted, h r ~ w r w r ,  nl~tl sill IF  r~~t-ni inn~d in tllc r!pln~lerl rlwriptmns a hirlr lullaw. 
111 I ~ F  Trrnrlwrll cirposita ihr rnnarrr o l  ipmlts nrk ukilrll Ilnw l w n  Irandomd into 

nm have rkw tnnih nT clikm Iyirip parnllrl wi1t1 slntm nntl nth ~nlr~rlwdZc.tl armturn nT p - m ~  
slain+, lwcvrrcn wlbirh tliry h u ~ r  !wen intn~drd. T t m  dikm w-rc Irn~iuFPI1, and in their 
brr~km rr~nrlitinn llccatrle cZinnnr1u for tlw rirrrdatmn nl ~ninrral-lraring anfpm which 
rl~prmitml win u t t ~ ( F  i r ~  t31aopr1 ~ p m ,  tlnd mkine  in10 tllr Irnrrr1mt.r or rlw hmken w k  
nttnckrd l h m  M t h ~ y  wpm alrEn,dramyin~to a drprwrcrtsin of l t ~ ~  min~rnls p m i ,  and 
d ~ p n - i l i t ~  i ~ n w  ~nzrvhmhr in their atrnrl. -4rnnn~ tJle=o inttodnwd miwtuh err carious 

~ulpllicinu, ot rh i r l l  trir prin~ipn! one iu p+t~,shirh is m p n n i r d  hy a ?mall snlounc of 
p ld .  I'vritR nnd ~ l d  wrur nlw in the reirdrki, and ihe whnlr rrcrm~ntml mass c o n d t u ~  
thtl urn rrf t l l c  rninr~ r v l i i c l ~  conipriw tlir Iarnou~ Trrsdw~ll p r p .  Wrmugl~ I ~ P  ertivities a t  
tlww ~niirra I ~ P  ln ix~d tlrpitcl l rav~ k r n e  Ilte mmt important of the tllm rl- hem 
srcnfli~~rl. 

IIEuTTOllr OF m m s  TO DBOLOOIO mummRE. 

T%rnughor~f thr d~ rn~a~r  Lrlt tlww i9 n r h  rplation 'between the distribution of the veim 
a d  t l ~ ?  )Imlt+- ntrwrlurr- n pnmllplim nl  rein qwrpme and ore & p i t s  with ihe orrtcropa 
or 1rd-rrn.k formutinnm, wl~irh is onr or tlrp rntwrt natelroril~y rharscteristic4 of the district, 
and tlmwftm wortlap d nppcial ~lencription. 



R%SWNR OF S T R U ~ U R E .  

T ~ R  Junaau gold b i t ,  au filrrarl?- d~lincd, compriws the mainland strip of ~oat11ewCm 
N ~ s k a f r o n ~  Renew Bay (m tile ~ ~ { ~ n h s r n t  t o  Wir~dhnn~ Fhy on tho muthenst, togother with 
Douglas Island. TIlrre ~nliily tlistir~g~~i<lihsl)l(. hands or gteoup of rocks may be t rmd 
throughout the lendll uf t11Lr Lirlt-tlw g ~ r ~ t  diori~ic mwa of the &wt, Ranp, a bundaf 
wptalline schists outsidr it, and 8 hand co~tlpmed midy of alternating slatw and wen- 
stones lying between t h ~  srllist~ nnd thc cnnstsias saltrw&r chmnels. Rmka of this last 
gmup apppar also on the inland t d p  d +\rlrnimlty Lrllmd, and though tho ~nnioland prt of 
the band i~ ner-cr wider tlran 8 nlilrv, i ts  total sirlth is at least 16 miles. 

The pemistencp md contitluity of t llr forinat ions named above is a reflection uf tho geneml 
pdleliarr~ of thc structuml fwtr~rcr tllrougliout southeagtem Alaska a? ra whole, and, ~o Ear 
as olwrvntions hnvo extended, h e  orifinit1 stratification and secondary whist- or slaty 
stn~ct~u~us strike Irom northwst to w t h ~ ~ s t ,  t o l l o w i ~  the average trend of the geologic 
formations d the ntdn featurea 01 t o p q ~ . ~ p t i ~ .  Ttie tilting of the mcks and the Ionnation 
nf secondary atruciures is known ta  \lave tnkrn plncr prior to the great dioritic invasion in 
the Coast Range, and t,he strstificntioi~ nnd rlenvfigo tcgether have d m m t  entirely con- 
trolled the direction of the innin dloritr c1~n1ar.t nntl the r.olrwr of Iho uutlyingdik~s,hnth 
large and small, so that  intrusivr wmtarts, \r.l~c.l.rr~r olwrx-rcl, rtlV ncnrly always parallol 
with the strike of the inclosing ~nrlis. 

Of the t , h m  bands or groups of rocks mcntiou~d nhre,  the slntc-gwnstotone hnnd i~ p r e  
cnlinent in thr nllmtjar of quartz veins and ill tllc i~~noun t  rf  lnctnllie mjnemlimtion mllich if 
contains. Both tho scl~isb and the main dioritr locally inckm veins or meh11ic irnprcgna- 
tions, but whiIea11 occurrunms must shnd OII their it~dividunl ~ r i~ r i t s ,  and no hard nl~d i ~ t  
rule can bo established, up t o  tllc prmcn t sucl~ pmspcting a ~ q  11aa h n  canied on i n  the m a s  
covered by the@ rocks seems t o  indicntc the r-or~lp~imtirr rarity ot valuable rninerali~,atioo 
in them. 

All thn devdoped lodc ininw nnrI knna 11 ralual~le plnrcrs rind nparly dl of ~ I I P  promising 
prwpch of tho bolt occur i l l  Lhc arw nrc~~pird  I>)- t l ~ c  d n t c ~  r~nd p n s t o l l c s ,  thong11 i n  some 
casps, as in the hrncrs  Bay di.rtrir:t and a t  tl>rb T1mdrr-~1I inincs, tllc actual wall roclrs am 
illtrusiva Inns- in these uld lwddcd lunl~ntirlnc. Toins and i~npregnatious m fuund 
throughout the whole exposed width of thr l > ~ i ~ d ,  l~ r t  w+wn ita innor boundary noxt to tho 
c+talIine schists and the sliowr of Stepl1rn.4 R I - ~ I ~  nud Lynn Cnntrl: hut, espacially fmm 
#Juneau wntllward, there ia a markrd groupi~~g of pwprrtrl and d p ~ t l o p d  prop~riics along 
the inland side of the bnnd on or Iiraih thr \)lurk slut?  strip^%-liicl~ adjoins tho mhisl band !ping 
to the northswt. This strip has I~rr'u rcpl~xcrlted on tlm p l + c  map of the Juneau l ~ l t ,  
and t l ~ n  l~ inera l  lodes which it rar1.i~. haw \wen groupd together and called the mRjn lode 
q s k r n ,  which i s  mom fully descril*d I~lrbw. 

Northward from Douglas T~land rind Juncnu rri l~n and impwgnationa in thc outer part nt 
the slategreendmo band becoln~ illore p~wlounwd than fnrther .south, and tho mairt lodc 
system is not EU readily distinguish~d fron~ tile rest of the n ~ i a ~ h l i z ~ d  Wt. 

On Douglas Islnnd the ore bodicv rlf theT~.eodncll emup are sit unted 2 miles fmm the main 
l d e  system of Gold Creek, m d  thr undevclupd deposits on Scvodn C w k  lie d n~ilra f m n ~  
the d g e  of the Mmk+tats strip in S h ~ r p  Uwpk. Fnrtller nort11, along ttle lnainland From 
liendenhall River toBemwa Bay, ppluspccting has ~ ~ r e n l c d  pmmisingvoins at many horimns 
i r~  the series of alternating slates nnd grrenstoncs, Ilrtwen the black slato and Fnvuritc 
Pkaunel; and hyond  Berners Bay, wlict.e the bdded rocks arc intn~ded hy m w x  of diorite, 
wins arp very widely distributed. 

Prospctinghas been done still farther i~ortli, ~ p l l  Lack i n  tlm diorite complex on Katrehin 
River, where it is reported thot there are wverul nreur or sf rips of slatc included in tho diorito 
though ~ i t h  what results is not known. In tllc ricinitg of S k u p a y  nlm tlww Iies h u  a 
p o d  den1 of b~plo~n.t i~n work, though sn sour as lcnrned such mineralization as bw hcen 
diwvered gives little enmumgemen$ for further development. 



* 
Om nl thr moet m t e h y  f ~ a l u r n  d thr Jblrwfitt hplt is m I d 0  W+rn or rnmpbx of 

wil~a. wltirh, wi th wrtain %.ariation. m it- d r r r l o p t ~ i ~ n t ~  i* Imprst)le th~ot~~Jiml t  1 1 1 ~  grt.nIPr 
part d t l ~ ~  t d i .  

Thr linrar didlibution of tlw n l im rd (his p r t  o i  m t l l ~ a a t ~ m  . \ E d .  lrm bl !n  w w  
n i d  fm many pram Iy t h e  iotrmtcd in rhr drtehpmnr nf rhc -0, ant1 It l i ~ n  imnn 
mmrnonlp held ~ I I H ~  r i l lon nr b x  wr)l4~iinrd l m d  raictn in which a pffatrr ni~nahrr ol 
suriferous veinn am p t r f f ~ ~ f  than in tlw w k +  r i l b t  side. The lmms uT this virw in inme 

Fea. 1 .-Rkrkh map ahowin@dlmLrlhrtion ot nrlnm an4 1-t clcvdnpl pmspwts In t M J  tl~lrmu gold tdt. 

distely q m m o t  whan the pitiom nl thc )rat tkvr lnpd rrtines d tL mainland urea nm 
p l u t ~ ~ d  an the map, tlud t h y  sn fcmnd lo  lie atmm in I rrtmidit liw runnin~ paml)~l wil h 
thr pnrml nnI'tf~w&mth~asl mum uf lhr mdjnw-cnt ~ w t ~ i . ~  rhanwlq a (IFF. 1 i. 
-- - - -- ----- 

=8n trnm known to tbcwriter the mnnt dl~rtl~rr~tlonofthomfrrrrin th+ Junmo l r l t w a s n n t  mnnld 
In pd31 by O .  1V. C l l n l d ~ .  r h o h ~ n ~ ~ v r u  A 5 e-rytlmr Aescnpl~un of t ) r  r m p R a n l  p*nRruphw rrlmtknn~ 
01 r hat  hacalls tbr rrnlnlantl srstrm o l  1wh.a. fr>ptIl~.r u'llh r~klllal~lc naka u p n  Ihsu rrr IlrtesrP m ~ i r l  
rlm:~lnpment of thr~rb ld  nrrrrul t ho.t!Irtrlct. E e  'IIII" ~rllnprnl n?~orln-.?oI wlithrn.~rlPr1~ AInh kn [ Inn.. 
Am. I s rr .  Mln. En€. % rl -1. pp kl&b23. 



Its already atabd, the mein ntn~clumt leaturn nl thp e o u n t ~  hew the mnle trerld ttlam 
wsterways, and with tl~e ~n~pping r r l  a*me nl the I H O ~  wadi]? di*tingtlbllahte divinions nf 
tile slate-greenstono fund, it 111rq l w n  found lZiat tile principl ldm on ITrr nminlnnd occur 
in s sharply dd~fin~d hs~itl nl t h r k  ~lalvs Iring Irtwmn r-rydatlinr whiahon lllr inland side 
and a thick surce.wion UI Irtlrlrrl Elveilstonre on thr roas'tna~rj sitlr Tie black dattv, 
constituting the i~pprnltwt ,  lti1~n1lrt.r. ~jf the ~l~tr-grwnstonc wrirs, !EQVP n witltll of Imnl onc- 
ME m i t ~  to3 mflm, and tllchy 111ay IIC folfowrd riort I ~ r r ~ s t w a r d  [ntir~ Ikrt 12rjughtcm ~ n d  Wiod- 
Ilam Bap to.Junratr, and tlirnm rlrarly to  Rernrm h y .  Farthrr wuth ilwir matcrnp has not 
Iwn 14, 1 ~ 1 1  tllrrr iq rvcry t p w n  to  hdicvc t11nt 1111-y rxfcmd for 11 B)~~gdintarlcn parafkl 
with t tip p~mral c l ~ l m  ~II Frpdcrick Hjund. 

On or npnr fltis Imtld ol nlutm arc lwated many of L ~ I A  1)rqwtn nt f indllam Bay, inintw 
at Sut~lrr~duilt and B*t. Swtth\\a1~1, and chow in Shrnp and Oolrl riwrkn nonr Junenu, while iu  

flir northwpat l l ~ n  wnw m k s ,  wit11 their r-ontnined vt,im, lnay In hllowrd ronlinuously 
w . m  hln~ttruitl h~ir~. lt'indiall Creek, and E d 0  R i v ~ r  r~rarlp l a  I3~rriers Bay. 'tlcre in 
tila drai~lnga of Knww Cmk 131cp arc r.ul mlt IF tlir ~nrir l  rnn l~c t  tat.wc~n the wdiment~ry 
n ~ k s  nnd t,hs C m ~ t  R n n p  diorik, sl~irh in t l b  civit~iiy grndt~ally mmusutn ihs bedding 
toward tho wat .  

Thn wnrd "frarture" ns hero urrd lu4nr.r lo npi l i i lp  ill iI~r rcrh whirl1 I i a v ~  h n  lillrd 
will! r r in slur  rlc.pmitcd by arlururla y*mricq. 11 i~ cniplopcd nlorc or lesa intert.tlanpralrly 
~ i t l i  "lia~rrr," tilough tho latior in F~VPII  n lwu ~ N ~ O R L ~  nlaminp. 

I n  iuany caves h e  h t u m  em vnti; inuow rttr c.on~idnral~ln diuzanc~s, in ~lnilic ins;nnrei 
lor aevrml tltolwand feet, but na R rule thtlir jnngll~, ar dot~rr i~ined rroni tho rein9 wltirl~ 
they rnnlain, iy measuted 
(rricturca d m  a x i d ,  end 
n(btworks 01 veinlcts whirh M ' I I ~  tlaint~r rrms fwrtltws. 

Throughout the dtln~au 
form, h).l) wirlr ~ h o  r l ~ n m ~ p r  01 11tr rm-k . q r ~ q  whirh they lrrrok and wi,lr t hn n~lnrirrr~v of 
tho diirereot rork 111nws. Tllry sirikr i r l  lnanp di~rt ionr  nnil (lip nt rlil'i+wnt n n ~ l ~ n ,  hnt 
hy Par the greater n u r ~ h r  whirti nw ~rwrked IF prominent rv iw hav* thr .wmr utrikr m , 
tho wall rorks and am ill  Inrt npeniiig~ &long hdding ar r l m v ~  rn~dw-. 

Tmnsv~rpm Irar:tum AN! ~ o t ~ i l ~ ~ u n l y  91>11r~ onrs, and fJ11 b pnnimllnrJy tmrn in flnxihlr 
bds noT silrtr rjr grrmp:onn ~chivll, wliic*li n~turalfg yidrl t?p h n d i r ~ ~  ratht'r I1mn Iiy Ijnnaking. 
In rigid mh, hnurr.rr, rumw v(4-m mn,y exlend For long dis$n~~t+rr ,  RU ill~isrsaicd lg vsnnin 
ceim in lthp virirtity nt Ynnkcr Core find in l11e &mew diqtrict. Irt  tlw t t r r l ~ ~ r r ~ w n l i i ~  

mnl id tm rnnssiva h c l u  r t l  p n s t r m e  rtiirl~ Z ~ P T  ~ ~ ' ~ v P P s B  Iron1 uitlr l o  sidr. I 1  h m r m  
Ray they worr in rnawivn tlioritr. 111 thr n~nin Jude ~ S ~ P I I I  It~niiullnr win* nT qunrta in 
c m  f r a c t i ~ ~  am vrr-v curllilion, altd ttsrq- tnay tm studicd tn nrlvnalago i r t  the u p ~ p i '  
w w k i q  in Cold Creek, w l i r ~  fl~rr nw n o m ~ i i m ~ ~  quiir i*nl~irt.tl: I ~ u t  nitirrFr~qu~ntly t h ~ y  
m u r  in aeries and am accumpnird I,? s tringm l y i n ~  parnllrl to the ~ l a l g  ~trur:turc, iLw LWO 

flexiblo  lat to   ha !ormar are ofieo tliumughlj= h m b t t x l  by i ~ t e m r t  in,q fractuws, while tho 
l ~ t t ~ r ,  t,hough 1,lley wore subjectd to the =in p m u r ~ ,  haw I w n  onlg alightly Imkcn. 
Tho diflamncs in bhp manner in  whirh the twn r r o r l ~  nf rark have yieldd b evid~ntly dup to 
tho PAL r i~ id i ty oI the nno when romphnrl wit11 tlie ITrxibiliky or Ihe other. 
---- - . -- .- - - -  . - - -- - .2  

*Bpacor .  Arthur C, The origin of ~ - ~ l n d l l d  op-nlnp ru snllthe8etnm hlaska: Tmns. Anl. tntrt. 
Mln. Eng., vnl. 1938, pp. 1211-1210, 



Two m f ~  of fractum having the Ram* or nearly thc same *rile and dipping in u p p i ~ r -  
diwtions, with the included ungle approxima.rly WD, r ~ n t ~ i t u t o  R ronjngu.~ ~ y ~ t e i ~ i .  AB 
tlum defined coajugrsts r~lnbiom am to he O ~ P ~ V P ~  i i a  SnRny ~JIIF.PS in llin dunpais lrli, 
Chnu~h 8s s ride the two mi% of fimum am on; nqudly ~ r l l  clev~lopd. Frar.f,uws ~:ui,ling 
~ x h  nther at right a ~ ~ l e 9  may bs o b m e d  in  the Gold C're~k tnincs, wlarr ann ABC ~ l r i k e ~  
and d i p  pnmllei wit[! the country stmtum, w l ~ i l r  ! lw otltcr, thou~h  i~ sirikw n ~ s r l y  in 
the ennle dimction, hm an opposite dip. h tha DougEw t*lnnd ~ n i t w a  nlm Iwn r~omoqlond- 
ing sets of openings are pefiectly devrlopod in t h ~  iariror~u tiikrs w11it.h lonn 1110 urn botlie-q. 
130th sab strike appdmatelp parallel wirh tho ludr, whirh iir turn conlormfi tu t tin ladding 
of  tlio intiming mb, and hem again thny dip in o p p i r e  dirertinnq at, neurly nqltd wlglnn 
with Lhe horirmntal. 

ORIGIX. 

The origin of the frartorcs ran not be d k m d  satkftwtorily until the lntcr p log ir  
hk;.ory of tho region ia known in mucb greatrr d ~ t n i 1  than at  p m n t , .  Vein openings urn 
atway.. renturea of defarmBtion and rlicir pmdurtion invnlrm inr~rtlnl rradjustm~nla in rork 
rn-, the erluilibrium of which has k n  diqtur1y.d. In lhe prnwnt ficld various MKR of 
movement map llare bmn ping an, lu l  I K ~  far IW known r I ~ F  main rnnvnnlrnts ainro tho great 
diori-ic invasion have k n  re f iks l  uplihr of rcpior~nl or mniinrntal rxtmt. Wtat auclh 
mnv~meuis should tm wompaniwl by ~nnge~ti i ~ l  compminn i r i  rerfain wpionl ia to tm 
e x p d ,  but the general rRccbt or the nlorr rcwnt  ~ a n h  ~uwvrrnentn in ~ c w t l ~ c m ~ c r n  Alaska 
md in this pt O[ the continent aE large mms to I iaw i~ i~oircr!  rxpmnqiorh m,her bI~nn 
ehortening. In thc Juneau dMrir.t, at Ipau: ,evidence d tangrnt id vun~pnwirm indrpnd~nd 
al the vein openings themwhres has na I w n  olmmcd, exvrp!. r~ndrr rrbndi~ innq poin.irl~ 
to ;a much e.nrlicr &ate thnn that to ahit+ Ille Ils4um n~us; la rrl~rred. In gnrrnl i i . ~  
Leliered that. the fraturn otrcemed rauld ~IRI'Q k n  pnduccd cEi hsr IT m n l i a l l y  I anpn,inl  
cornprr-*ion or a4 a m l ~ l t  of vertirnl uplit;, t h r w ~ t ~  t t~ rraP dimtion of I hc rfl~rtivr lutrt.5 

can not tm determined lmnl the dutn 111 llnnd. ('ndrr 1 hw. rirrr~mtnnrwr i t  swmm inad- 
vigable to s u ~ s t ,  a. is commonly dnne in or*rrrunting k ~ r  rhpning in the mckn, 1hal ~ltr 
rmrtms have \wen pmdur~d 0-4 n ms~i\i nl rrrrnpmiilg H ~ I P R ~  dut' IU monlial1,v horizonld 
movements. It iq perhap mom plavsibln fn cnrinr~~t 1110 irnrturrs wit11 knonqo rat kt than 
with imaginary morernent-s, and Lhry nrn, lhcrnfnm, t~ntaciruly rmrded as havity: h n  
pmdurad during gennrnl continental uplilt. 

No manon hw been found to A U W ~  tho p m n m  OI Im1um of mnm than onp da:c In 
zha ragion at large, and all are h,lrot-c.cd tn 1invn ircnn opnrd durinfi the same period ot 
deformation. Tho! wem fomcd n[lor tho intrunion and ~(di(!iA(-~lion of thc Coast Range 
diori.~, and before tho d~pnsition ai late hltwoxr,icb or enrly 'rflrtiav elrata wl~ich HPP IOUIJ~ 
in nn unmetamorphmwl rhnndjtion anrl in ~ l ig t~ t ly  dkturlml pmition on w\-em1 iniand~ of 
the klexsndcr A m h i p l q o .  

The p r a l  rhamcterietica of lha @Id nnd ~ilrrt tanring veins am fiuffiri~nt to indieate 
that they have b c o  fotmcd, n~ such vrins ordinarily art., Iry aqurom npnrics. Srhistt~r 
stmcture of thr rwka and n p n i n p  pmdursd Iry radii rnurv~nimts l u m i ~ h ~ d  rhnnnrla 
lor undemund  cimlativn, nnd waters l lpar in~  variou~ miner~l sul1rrtanrt.3 in solution, 
taking advantap of t h w  rcmduitq, movrtl dhrou~tl thrm and gradusl?y d e p i t e d  the 
rrin vtvR w it in n m  Im~d.  



MATITRE OF THE SOLUTIONS. 

%nature of thae fiolutions run hc arrivd at only by comidehg the makr id~  depositad 
by them. They nw bl~us know11 i l k  pntbral tu have contained limp, rnap'sir, mda, pntnslr, 
gold, fiilver, iron, Irad, xilic, ropprr, nl i~mi l~~~rn,  ~nolybdeniim, ~ m n i r .  antin~ony , titanium, 
silica, sulphur, rarlmnir nvill, Imon, rind fluorinr. It is suupected dm that rhlhrtp may 
hnv? ~ I L  p m n t ,  thou~h this 1ia. not h e n  definitely pmrcd. 

Fmm thp pmionel histnry of f h ~  wgion, i t  i~ ronrll~dcd tbai tl ir vcim ~ p r p  lormrd at 
a vnrg ronsirlsmljlir drprl~. I*hsion llnq Iwm ping  on tlimughout. mtlteastprn Alaska 
with mlativc%ly uriirnpnlv1nnt iritrrn~priotir qinr~ tllr i11ln~4ian nf tllc Faast Range dioritcls 
in middlro Crnt,ntr~oi~~ tirntr, nncl w l i i l~  tllr0 hnlnun! of d~nudntian ran wt h -timated 
with any d( ,~rn~ of accuracy, it mny lr inir1.v n-si~mrd tlint w v ~ m l  thousand l e t  of rocks 
fnrmorly lyirq ahavo tho gpntwtl rntr~rnt~in br1.3 rrf tlir pmnC h s l . ~  hen c a n i d  Away 
rinro tho vnina worn forrnnd. 
Tho r n n p  of t h ~  v~ina from nn otwrvrd rlrptli in the Trendwoll minr of ovcr 1,0110 feet 

hplow sen Icvol to ]width r~rlnirily nlmvr 3,Wl rwt nnd pml>aF~IF higher, wilhout any 
~mrnlink c1bangr1 in rninrrnlngir.~~l or plivsirnl rl~rlntrtrr, nlsn a p k r  fnr ihrir forrnativn a t  
qwat drlrtl), ~ j n r p  i t  rnri h~rrrlI+v Inn i i i~itgin~d that nwr t l ~ r -  r~rrfnrr ~imitnr rontlitiom 
inr depcwitinn roibld JIRVP nl>tnitie(J Inr *I) enat n r r .~ i ra l  diirtnniw a- 4.IY)t) fwt. Atw 
~upgrwtivl' diaptl~ in tllr p~vr r i r r  nl sr1r.11 tnina~mk a< I~ia~titr, wriritr, to~~rn~nliw, n~tikn, 
nJ l i t~ ,  ~~)i' itv, nil11 chlr~riin ill thr F ~ ~ R A  rind of wriritr, I l i t r t i t r ,  rpitintc, mlri tr ,  nlilikb, und 
quartme UR ~ n r t ~ u n l i ~ ~ t i r  nnpl~irmir~lta of F~rrmvr minrmlw in rn- o i  rnrk wflirli bavrt Iwen 
a l t~md I>y tho mimrali7.iilg wetpm. 

If, aa is b l i ~ ~ ~ d ,  the v ~ i m  wern fomcd ar a drplh rxcrrding fi,m or R,m rwl tdnw 
a former wt~r far~ ,  it rimy tn ~=umptP ttut t l ~ r   obii ion- lmtn wllirl~ t41r~ wrn* drpit ,c .d 
were in a Iieatrd mndition,  pia ally ~ i n r r  ihc antmi  pmlrl)ly had tlirir wortrrn nt  till 

ainl.c it is to Ir p x p w h l  t l ~ ~ t  drnc~ndirg wntPm rr4rrtrld pnxhm n p m p w i v ~  rli lr~mtintii in 
o l  pmdurt~ in n r-rrtiml -4crn.a IIonwv~r, rhr nwtnromerk* c l ~ n ! ~ m ~  in tltn wnll rnrkrr 
dur to the adinn OI ( h ~  soliitiollg anL III t l i r  .wnw 111b11~w n* I~IUW ~l l~wrvrd in h l i f ~ ~ n i i ~ ,  
which Mr. hirdgmn mnrlud~s crmtd hnrr Iwr~ pnnIurrrl rntly I I ~  I~rvttcbd airrondit~a ~v~~tnln.?k 
On this suhjrct hr mps: 

Waten whirh ha%-@ e x e r r i d  saEh n pnsfrlul mmmmatir Infltl@nr~ nn thn m k s  In tho vlclnlly 111 
the rrinannllcontained swh lam qtmntlti+a rdcrirl~~n dlrlxirln un rrrv r1411Irrd 1,s thtn 1nt.t~ 01 nlnhltw- 
mrttism n ~ n r l t  knoa n t n m u r  in nHt11rec~wpt u n n w n d l ~ ~ ~ ,  tt4tinIt (. thrmlnl, fiprlng*. 

In thc h \ d  C m k  m i m  the alteration ol tho dioritrs dlirh curry gmrn hom)>lrnrl14 I,o 11 

rock m m p d  mainly of quartz, cdcitr, Ijiotitc and rtlloritr (RW p. ti21 i dilhwnt front nny 
r n ~ b m n t i c  change hy hpdrothprmal metamorphism which hns l w n  rrpnrted in pul+ 
tshed studim in thnt the d~velopmnt ol biotite in this rrar hw nnt I)tben dmrribd. Tllo 
change is om nllich can not be readily eoncci~ed or w hing l l n lu~h t  n i m t  Ily dmcmdir~fi 
mptmn'r waters, and, i t is blieced, is one which rcquim tllp rxplarhrtion given it1 the ~~bnvi' 
o a t  i n  ?& pn~rsJ oat.ilrp or the proem ma>- be r~g-urd~d a~ similar 10 t,\iat dr9rrilrd 
hp .\IT. Liadgrcn, hut the intmmity nI the metasnmotism wcluld worn to havr lwll Pvnn 
prPeter than in the CaIiFornia occurrencw which he ~ I R R  d~wrihrd. 

F m  t h e  cvmid~rrttinss it w m u ,  then, bhnt licatrrl ascending .snliftious IIAVP Iwrn 
mpnnnihlt for Ihr tlcpition ot tk veins 

- - 

oVnn1I1w.C. R., h treatlw onrndmnr him: Mon. U. 5. Gcnl. 811rvcy. vol. 47.1W. 
acloldquartz velnsof ?leuad& city and 8rlls-s ~ d l e ~ .  ~ s l . :  Bevenkn~h hnu. Kopt. 8: T!ieol. h r -  

Wy. pL. 2. lS% p. 1 7 5  



VIP- sourn r l l  l h ~  ~01uiinm i~ d i k ~ l t  nt rlPt~rtninrtinn, k a w a  at tho k t  we have hem 
to c h i  with n prnhlrrn t hc ~lemrnts nl whictr tnrs tw nctly irnprf~rtly known. The far-t 
that t k  ivttrr*fi~rtirm of tllc veiny rnsn tw f i x 4  XM l n t ~ r  thar~ the inmion of the field Ily thr 
C m t   ran^ dioritf srrfprrt- a cnnnwtinn 1rtwcn the fillinf of the veins and tha ~xisltenm 
01 thr nirlrlv rli~~n'ln~tr.ri intn~uirs mb. 

Tflrntglr i l l i s  pnrml rr1nnrrtirln iq tirm nraumpd, the wlntion is manifestby not FI dirwt 
om, ~ i n r r  tlic <lit>ritv itwlf i* c ~ t r ~ ~ ~ t i m c w  the rnrrirr uI d m p l ~  veins, ~EI in the hmncm b y  
diptrirl, or 1110 w i n  ~rr-nrk*,  an in tlir Wndml l  r l c p i t q .  Zhe dioritm nl thr C ! t  R a n p  
t*yp~* mwt, tfwrvfurr, haw miidifid prrviottn lo tw iw  hrturpd. arid it is prnhR1)lr t h ~ k  
nilcbr ~ h r i r  inlnrricm and chf*nnnhr!nl im a lllII~ internel ela@ bfnm t l lqr wpm frnrtttn~rl, 
pmlmrnlory t o  llrr formation or 1111. vrinn. It i s  r h r  f Itat il the vein natrm urrr trIorivrcl 

fnni ~ ~ I L M H H  rrknkR, thry WPm n01 off hy tho pI'ti~111~r m a w  of 1ii07ite whivll nrn 
f~,r~ird .~~xprud to vim. Tllwn w n l ~ m  mmt, Ihm, haw rrnanatd fmm h l r r  m k  m m ,  
wtiirli undrluht~rrlly mmnini5d in II mngmntic condition after the consolidatinn of the intnr- 
sivm whit-t~ llnd 1wn fnnvci up into lllr m~tnn~orphic mka of the w o n .  

A t  this point dirnrl nvirl11rim Itiiln anhour rrasonin~ h m w  sprrr~latir~. thnt~ph i t  i q  

blisvrd not, ~~nw~rrmnlnhly Hn. Tf W P  admit, rn most p p t w p h r m  nw willinp lo do, 
thnt rmling nlnRlnnH ~ i v r ~  olT ~vui*.r dirring tlrr p- of r ~ t n l l i w t i n n ,  thrm a l t r  ml+r 
Ili.utorg of ~ r n ~ t h m ~ t n r n  Al~~vkn ~troqly  nljpports the h ~ t h r w i r  tfrat ttrr win-lt~mritv~ 
sotutioni wrrr in wn~rn l  of ~nlrgrnntic uripin. 

In all prts of  tflr n ~ n n  rlirlritir, (in srllne cmm grnniiic) rwka n r c r ~ t  in trp. and rmalt 
m-, whirlt mn ttnnlly In. cIouht,ed to have h c n  drrivrd Imm 11 r.onitilon ka~~t~lr-. Ttir 
v t  i ~ t n l q i v ~ ~  corn o I  1 1 1 ~  CORS~ l l ~ n p ,  fmnl 50 t o  R1 milw widr nllrl rrtd IPW ftinrt 1.1xW 
nliim in kwh,  and sF1 of the nnurllrr m w r s  nl sinlilnr nwk wltirli Hpprar on tlrr islnndu 

I ~ K  Alr '~~rtdrr  ? L r c h i p P ~  anx thus mncncrirpd to 1 1 ~ r r .  suhirrmncan tvrrlnrrtinn, pmlrnldp 
at mi r f tmMr  rLpth lrlow rho p m n t  surfare, Granting mrirh n mrm 01 J)~lritd rwk 
-ntisl!v rurxtpwi*'~ wit h t hr rw~stal Pwifir i-c~ion nurtllimnl Jrn~n Il'nqhin~~tton tn Iwpntl 

IIPI*" ~nr1 of th* Atueka panhendlc. the a n ~ n  ul rhr ~ t r h t i t m ~  which Imvo llrpn~ilrd 
ttzr r-pinr nntl nm of thc e o n  woi~ld nclt k r  far 10 wrt. 'nrnt ir 11c.t t i l l  lly rxiuf n i~ nmrdpd 

liig)~ly pmhal,lr, and upon @ h i  prnbehitity thr rnnprnrtir- trvpr~tllmi* Inr tltn nriRinrrr 
thr r*rin-forn~in~ -tern if Ilrrc acwptpd as Ihp mmi st~tisfrna~tnry rliw in axplnnntinn I I ~  thr 
0Iylt.n.rd tmiq and their ~~Intions. 

Ramainiy in R mapmnrir mnrlilion long nrlrr thr iritnkrinnn drr[rrrf frrbrn it, hnrl ~nlidi- 
fid, ~ ~ r l l  II mmnir nf rnnltm m k  nu is hma mltnr t l  *wr111rl tr nn atl~r4untr mumr nf 
w*tpr ~ n d  of nll thc rtr~mi~al clmimt* whirl! nn- I l~~rnrl in l l i c h  ow rfi-pwilr. 

At1 I&VILR at th time of eruption nrp knnan 111 rnn~nirr w l ~ l l ~ r  wllirlh alrnpra rlrrrinC mlidifi- 
rutit~n, snd them i s  nbundant eridmw flint tlv p t i l i n r  r~wtnlliratir*rl ot tlrr m n u l ~ r  
dioritr. and granitrs ia to k rxplainrd IF  thr p m n -  of r\.lh!vr in OnTr nrnnmtn ahilr tlre 
nvk WQR und~voing ronnolidntion. (her- r-ryinllind ill t l w  Itirn~ in wtiirh wr. nnw ~ l w c . ~ e  
thnm the grnnulnr mch rontxin v c ~  lirtlr wnlrr, ond t l ~ ~ .  Inrtq I I ~  tllrir firmlor wrtnc* and 
thrir p m n t  d ~ m  Irad imsidibl~ tn thr w)nrhl*ialn 111nt wniPr rnllrt harp m a p d  fmln 
tho mqmn durinritu p~wtqr  Irori~ H liquid ton r r l i r l  *ratr. 

It is this wnkr wt I~PP 1111rin~ ~ h r  rry)ttnllitnliob~ of the niin~ml* of t h ~  m r k ~  that i- here 
8 u ~ E c d  as tllp magt pmiwtl)lr+ ~ n t  ila r l l v  rlr~lwruitic~tr rrf tllr rtaira r i f  t h ~  Juneau rlqtrict, 
and tho hvpnthmirr i. hrlirvrd tn Ew npplirnlllr r b r ~ r  ~t 11ii1r.!a Innw cxtend~d rr~on adjarant 

Tfle hypthesh that wa+m oriRinating ~lpor! 1114. o~rtJ~'*  H I I ~ ~ Y .  hnvr hePn the principal 
n p n t  in the drpmition OI tlir tnnjt>ritv of 61-v chprlnil~, r lw l u l ~ ~  fi frt\,tlrite o w  with ~tudents 
of tlsk ~uhjwt, and i t  ]lag only rrra.ntly 1-n rlrrrb~prrl in t'xlrnw 11.v PmI. I:. R. V m  H A ,  

* R .nr, hdhur C.. Tho lnaRmaClf ~rlRIn nt r~oin-fnrmlng mqarcrs In m u t b t e r n  .4hka: Tnna.  
Am. G. Mia. Em.. rol. ~u. MA, py. 971-!17!. 



wlll, u p q  it# Tory g e n t d  q,plicniicjn. Thaw dl<] u~crpt thc rontb\usions of this eminent, 
inr;c.stigahr p m n t ~ d  i l l  tl~tb r . l u ~ p t i ~  Iln rlrtl dc~>~)sit.r in  hin lrcrnt larratia~ on mt.t,mnor- 
pllisma will nnturlly ncccmj 11111 lirtlta w'idit t11 ~ J I I ~  ~ i r ~ x - s  I IPW statPd in wg-~rd ~ I I  tho 
muwe of tllo watern which l~~can lorlr~rrl Illr, r-r0i1i . i  of thr Jlu~rtll~ district. 

ThP rn-tia h)wtherir. ~isI\nn,ill prrww~tt~~l nytn  Inryl>- rrplri l  ~rc\ i ln t i rm,  l n t  angaflort 
to apply the rival tl~cov' l ~ r ~ c ~ u i i ~ r w  cvrn illom irn~~ginnti\-~.. Tllr rrlrnlrr accords with many 
of the m n t , i n l  rmttrlrs: or pnlry:!  t t l r n ~ t ~ l ~ o ~ i b  lllto rrgirlr~. r~rid if lutr lrtr'n hrrilt np in ths 
attempt to rol.n.lntr tlirb luck whidi h a w  lit+<-n O ~ I P ~ I ~ P P I ' ~ .  Tllvw %Y~I?I*, 011 the other hand, 
ta hc ncn side rx-idct\c*v in IRVIH~ (ir ill0 rl\~t~osic tlyputI11~4*, SIIPII R.+ distinct pl~enu~ncrla 
attrihutal,lr (u ront.rrtl~it~unt rxlrt,r.tr of thr prt)rniLswq rvliirl~ must 11r ~~r;wlnrtl. 

On tlrr luetcoriv I~ypl)ilir~ih twn sort* r d  lillinm 111arkt.rl 19- distinrt ~ * J I ~ L N I U ~ C R (  wnujd LC 
erprctrrl, nami-IF, tlliwa d~bpaqiLl.~\ during thr drw~ant uf tI\v wotcl.~ nnd t11nso fonrrnd on 
tllr. n*tm.ri jo~wnrp t l l ~ ~ l l  tl~cx s~ r r f i~ r~~ \ .  ' I I l r L  ~-otilpIrte R I I S P ~ P L Q  of rng filliw wllirh R~SPR~; 

in tltrir minrrolqy drpmitiuu hp rlcwrrlding w.utrrr h i* tl~crprurc: w e l d e d  ns h i n ~  rn 
strongly l y ~ ~ t  the hypottlcaia su; to inakr4 it, ilr~tcnnhlt'. 

I n  the prrcpding disrusairrn ihc* ~ l ~ n r r n l  aoulrr of t41n wntrrs whir.11 h a w  p d l ~ c e d  rninrtwl- 
ization liar b p t ~  mnt;idrn.d i o  ic[rrtbncc~ to tlls rlietinrt vrin lillinfis. Tn ddition, irnpwg- 
nuted m w . :  of rm-k rlrml.\-r I)rirT c~o11Hiilr~rntin11. 

.iIkrutit~n rind i r np r rpd i* r~~  in t l~r  \\.nII PO& ndjnrtut ~ C I  ~ t r i n g ~ ~ n  ttr veins 11f rj~~art* is n 
rorlllnon fr~tunb of  tllr tlirtrivt, nrlrl is ~trikinpl?. illl~st~rfitrd in t11r o ~ c  d ~ p u i h  oE i l ~ a  Tpd-  
m ~ l l  mine unrI in tl)cwr of Gold Un'tbli, l>111 M I  DO~IF~RH THII I I I~  ~ F I I - ~ T  upla w~,t-nfl r l t h~ r  p t ~ b  

mn-qrs of Y U C ~  wliicb 11nve l w ~  l~ifif~l?- nlin(~talin,d itrd~~prr~drntly of nny  vcin fi l l iq ~ n d  
upp~rcntly in t l ~ n  ahwnro of wt~ll-drlit~rd frfictur~g, lSec pp. 24, 91.) 
h~ tho rninnralixcd ~rwnstones cspllwcl in Nrvudn C"rc.rk, ncbnr tlie rw>utlw~n c i ~ d  of t h b  

inland, a ccrtdn aniollnt of wining i~ prcm,l~t~, 1111t the fillirl~ clf P.r!nrns 11ns ~vir l l lnt l~  takon 
plur*! sincc the geneml rrlttmtiotc t~ntl imprpgnatir3ll of the IYIC k*. rl*hpw vninlct~t mnt2hin 
slbitu nnd rutiio, wliicll nm c h a m , t ~ i u l i c  of cmrlain o f  thrb vcizls orbturring ntLar Juneau ond 
.also of the  Treadwell clcpc~il~s. Tllt!y ~IIPPPIOPI~ in ti11 pn~hsbility h, Iwr correlated in dato 
with the p n ~ r d  sbing of t h ~  Jmeuu wginn. 

Though veryinhdsquate lorn iinl~l dncision, tbr ntudirsthua lor rnndnnf t h w  rnm i \ n p g  
nations Irad tn thr  opinion fd\nt t.hv rslt\xt, ~ R T V  o + i n ~ t , ~ d  prrvioun to i . 1 ~  gpn~rnl f r n ~ t l ~ ~ ~  
uF the m,krr. They nm hrlipvpd tn havr lwcn pmduwd I;v watmx n~oviog through the 
w,ks  andrr wm? phwrd~~\ irnpdlinr: fnrcrce rmm h l n w ,  nnd, ~q haa l m  detlured Inr the 
lntpr v~in-ft~r~liing I ~ I I ~ C ~ ,  I I  ~nngmntir wurce ~ o i ~ l r l  wpm Lo hr more likely than sng other. 
I f ,  indcd,  thr rur-ks wvro M) dppply I~uAud that oprninp wrild not oxirtl in thrnl-that i s  10 

say, i f  tltp!. n-t*ns s i t u ~ k d  in 11 zone of nrk flnwngr: rhrring C11n time t h q  wpm Wing soaliod 
with ~nctnlliltarnus .wlutitrns-R lnetcoric: nrigin fur t,llp lnttcr wodd worn to Ir immiMr. 

Tlip I ~ ~ ~ t l l r s i s  t h ~ t  thc vein wnkm WPJY of nnlqp~~~til-  11rigiil1 rtln hc fully eetabli&cd or 
contlnvartcd only when thr grolqic hirrtury ul w ~ ~ t l ~ ~ n s t * r n  ,\Insku is ntorr fully knnsn 
t.h~nwtprewnt. ItcannoLl~ct,onstmn~ly ~~~~dtjlntll~rl~roudpn~l~lm~nTorcgnnda~w 
wnterl in tlti* important field tlepnda for i t s  solutior~ u[mn tllr ~~stnt~lishment of the pition 
which rein and nrp dcpmition has woclrupicd in tile gcoJq5c rvdution or the reginn rmnidered 

In the Inregoing diwacion rxrrtain d ~ p o s i b  of oopprr oms ~Ilic11 orcur on or ncar i p ~ o i i a  

contacts in the Ketchikan district 6i-e rlot cnnsidswd, sinrt* the1 ha\-c not heen nturlied by 
- --- - 

0 Yon. U. e. Cool Survca, rol. 47 M 4 ,  chnp. 12. 
a Fora d i m ~ ~ ~ i o n ~ f  th im~~n~aldgy of the ore rlcpoalts thu.1 Iorrrrr-d, w Vim Uiac, op, @it., pp. 119%- 

1197. W. 
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the writ~r. Tllrir inv~atiffntion will undoubtedly furninh important  link^ in t l~r  p lcq ic  
rvidence whirl1 up to the prownt tenA to show the nlagmatir urigin of the watPrrr whicl~ 
have p d u d  the general n~inclmlization of tllr reginn. 

From the observabla ranm of the vrin fillings Imm clrvationa abovn R,m feet to depth 
of morc than 1,000 toet blow tide it may lm s~~ f t Iy  nnqum~d tllnt tlre w t n ~  wrt of vcinn muat 

. h a w  heen rpmmwd with tho rucks wtiich havr tre.n cnrried nwlry by rmnion, find nluul he 
pnwnt in the existing rocks to R, c u r l a i d ~ ~ b l e  drpth. TIIB wl~tinentnl uplilta wluirh have 
taken p h o  thmughout southrnstcrn Aleskn and rvhich hove Lwought alluut d~~)udntinn Iry 
erwiorl can hardly have hwn uniform in amount, so that in nuy diatrirht the portion of tllr, 
rocky fmvplopt. or tho carth which in exposed bet,wcen sea 1c.vel and ttlc tops of the 1notlnlain 
r q c s  may IM\ vardended na having heon reveded by chancr. Thrw i~ r w > r y  rruean to wp 
pose, thanbrow, that in diffcwnt parts of the b ~ l t  llem d~m-ribcd thr veins nuw cqmwd tlllry 
Ira\-e h n  depwited at different depths blow thcsurfare which cxi~trd et the limp tlrry r ~ p ~ h  

being formed. No ~uggestion clan hc madc, Imwover, ronwrving the rclntive p i t i o n  of 
two prtinns of the field in the~ertical scalp, and on the wholr the prescnm of vrining almost 
o7-erywhero mny be t&en ar s bafiia fur tmutning that the total vertical ran@ or  veil^ dep+ 
sitiou was not lees than two or three timw the 4,000 feet in which vciw t u y  ho nbwrvrd in 
tluc vicinity uf Junturi~. In p e d ,  thcu, rnrtdlii~mua veins and imprqpntionr nro pnlb 
aMy distributrld through tho rucks to depkhs of mveral t.hownd fret in vvry much the 
rntlnl~t$r an ta number and fun11 w in tile rocks which are m p m d  1~1m.r  id^ Icvel. 

Thia peraistenco of genod mineralization, however, furnishes nu criterion lor dehrn~inin~ 
the behavior of individual veim, and in mnsidering t h p .  probable pcrmmlenco of a given uein 
or ore body its ~ c n e r d  cflarwter must b taken into Woulit. Cmniinuws, wall-d~fu~ed 
outcrop and wide bodies of quartz may be mgnrded m indications fa~~aml~le fvrcontinutcncr+ 
in depth,  though,^ shorn-n by the Bald Eagle vein at Wrmdum, this is no jnfallible rule, and it 
ia regarded sa qmial ly  liable to fail in mft, Aeailho m k s  like s ln t~e .  Swells md pin[-he~, 
b t h  l~orizontnl and vertiwl, ale common lentures uf fimre wins in all wgiuns ahrrt. they 
hrva l l e ~ r r  followed by the itliner. It is to IF r~memlwrr.d, l~umewr, thnt  crrry v c i i ~  I I ~ I L ~  

11ave had feeders, and in our plaw or another Btringrs or .wanis d q v ~ r t z  111ust lend ofI from 
all large urn twdies and in man>- md perhaps nmt casrs cunnwt wil h other veins, either mar 
la>* or nt wms di~tance. Ovprlaps and offsets nre to lw vxprted in p i  variety, no 1wtter 
indication of which ueed Iw asked than is furnisl~ed hy tlie .&ngr I d s  of Gold Cwk, in 
which, thoudl the larger reins are cantinuom for R I c a  re& only, there are n l w q a  numer- 
011 seams ronnwtingcbntiglu~rs r n m  of quartz with mch other. 
m the Sheep Crwk mines, also, the ~everal  w11id1 I~avc bern worked clearly overlap 

eath other, RO that one is stmug nnd wide adjaccn~ to a pim.11 in one of the others. Tlw 
pmishnce  OF ~ , ~ P , S B  wins however, aufici~nt lor thrn~ lo l m  mined mpre t~ lv ,  though 
arrom the Quld Chek divide mi ihe Pemceranm propmr>- the reins arc rrry n~lrrl~ Irmkem, 
.w that it is i ~ n ~ i b l e  to mine the vein stuff separstc1j- fwnl the rountry m k .  The cltangc 
in  tltc nrttum of t l ln  vein filliugs which i~ m t ~ d  In psFing dong the lode s y ~ m  from tie 
Shwp CrePk mines to thw of Gold Creek takes plarp within a disl a m  of 2 , W  or 3,000 lwt, 
and similar variations may wry well be rrp~ltted in n v~rtical dimion,  so that sets uf f&dp 
wel!-dpfmed Y P ~  like thosc in the mine in SIiwp Cwk rimy ~ B P  p l m  ,to s t h r  l~nds in 
dnpt h, md  , vice vema, ~tririgvr leads m y  pass into mlid veins. 

R~muFf~out the Juneau region the runtnets between mh ol d i f m n t  rig-idity m 
regarded as favnmhle ~ituatinns for pnnmnee in drptli, though c w n  in such raws .pat  
rlmnpes in the width of veim and their d id i ty  r w  to Ir expctpd. 

In tlre r h ~  dpepp_gt sl~nfts of the Trrndwc.11 nlinp4 tltc ow, ronsinting *IT I~nllien diwite 
r~nern~nted 11)- rein stuK, has h e n  followed more tlban 1,aQ k t  ukmg fl* <(rip. The ow 
alrms no p m p d v e  c h a w  in appmmw or d u e  either dong tIw strike or as depth is 
gmined, und them can fw little doubt r hnt t h ~  o-baring dikm, their haken condition, and 
the fining of w i n  stuff all wntinuc downward for n long distnnw. It i fair to assume dw 



that rl lung n* t h ~  nwk in fi1k.d Kit11 rlr-prml r~inktr  v s l w  will trp msintilwrl, and 
rlu~vgll rnnntinnq in pdal trnnr weill tw Itrl~ntl tfwy ran hnnlly h a r ~  n-ldw raw than in tlm 
pn111d which is exl~au*trd or iu nn* l r i r l f  oiirnrl. 

(1118B. 

I:RYKR $1. I ' t t A H l t T I R .  

Thn nrrw d 11w .lt~nrnrs nTjrrr~ an- ritniltly I l t u u r  111 ~ l d ,  llrol~gh ni1vc.r in ttmrallr p m n t  in 
at lplrqt mitnll nirmlnl.~. and In uirtlo r a w ,  a* in ~ l t r  Slrwp('rrpk minrs. t t w  u t l i t r  nlrral iq in 
P X ~ ,  In tlir nyiorl rliErli tin* l w t i  ~tl1diDI1 nqlp-r iu not kmrrn In nnlr in rl~flirient 
aulount ( 4 )  inmkr i ts C X ~  rn~tnw\ RTI ~rl\jrvt. ~ l \ r r t ~ ~ I \  ~ I r n l r ~ ~ p r i t r  is fw l t~nt ly  d ~ r m l .  El- 
wlipw in m ~ a t l t ~ m ~ t r r n  .\)ILY/(II. ~~tttnlll? rin I'ri11t.r r b l  l\'nl~rr Iqlnnd. l a ~  t d i w  .sir nipprr tm 

nrr l r i n ~  rxpl*iifrrl. 
1~ grnrinl pmrt ~tv. p I 4  oms ntr- wid t41 l r  Irru. niil!ing.ulwn thrir vnltm n~ny lm- I ~ P x ~ ~ P I P ~ E  

t y  n qittq~lrn c n ~ r l ~ i o r  mirtl nrnalpnrnlinn. 0m-s * l * l r - l t  alrr nad jrnd khrnmwlrrn to ~ n n t m l i c  

tn-~tnivftt in l l r i . ~  sny nnrl r n-ri(lunl yw~rtinn of nlml frrt-lliil!inf nrr. nrtld !r dud 117 
~nlr]#ingnr @ wrlip ptcrrm~lrmd~l~iu~l itntl pwiplmti~in,prrrf~ IW :??llnillnti~n or rltlnrinrtinn. 
VIP nrra nt tlrs .111nmt1 rrpintl ~rrllully r.nrry rrnw Illnri JSAII of ~ h r i r  p l r l  in a trrr-~nifliw mn- 
rtilion, tIlnnpl;h tlwr* is rr~n~iidfml+lr vnrintim~ in jlir vslur.?1 diirli rhnrl 1w ~~4 dimrly ly 
nrn~3pmmntir>n. I'mrrim11,v nll tllr Irnb.; t i l l s  trinp mind nw ~ r r a t c d  in stamp rni21*, t lw Iw 
p ~ l d  IWIII~ mllwterl I!Y nlrbwllF in ~ I I V  ri~rrrlnw rind on v < ~ p p r  plntm cmt~ r l  wit I) n n ~ n l ~ m ,  
rr-llilr thr pulp pnww ovrr tnnw!il rnr lr~g tn trl~*w1111'In SACF the Ilpary minernlr. Thr msl t i l~p  
rurmntrsttr. or *'*III~IIIIFTIU," nw wnt t l *  t l r ~  UIIIPIIF~ ni Tatwnln, \ Y ~ T ~ I .  -1 p n ~ r n !  nlir, 10 
wlrirl~ R Irw rxrrpt iwlb 1*(~1l i1  t r  nrrli~l, is tlini in n eirrr~ rlrpmit nr win an inrnnm in thn 
i l l  r I i n r r i l i ~  1 )  I n u  I I 1 1  t I I .  711. tvlnlirc. 

arrluurn t t r l  ~r i lpl~lr lr wmninir)~ t~ricl~nnp-11, i t  in Itnlnd x l w  111nt a l ~ r n  11tr pmpttium of mid 
m\ @d tly ~ i~~~ l f~ l l l l r n l i nn  i n v w ~ w ,  t hr unlul* r d  1 LIP C~I~FU.IIIPRIP d ~ r m n w ~  ~ l l l T P ~ ~ ~ i l l ~ ! y .  
It w r n q  Imm r l ~ i *  that ~ J I P  plld nrrlirinrily r-r.e.rltr ~ltl ltwt rnt irrly in rlmr ~mr i r t i r rn  wif I\ t Ztn 
st~lpI~idtil. 1 1 ( 1 w ~ ~ ~ r . ~ i ~ i t i l ~  ~ p - k c  ~ n t l  flo km 4111 t klr r~nticr nlrrn? RTP rlillnd in r~rrrnparnrivrly 
mrra inqtanm i t1  nlrlrtnt all lhr ~ P W ~ E M ,  nnd r rbr l~~ in  qirrirfa win- nFn r.lrnmrlc*rizrtl Iry pnp 
slimt4 nr pnrkrtn, in \r l~irll the p l d  ir distril>uted rllnnl~lr 1110 rtltndx. 

Frw @Id ~ n r i  rlw prld- nnrl ~ i l r r r -1~nr inr  arTphidm u~r~t r r i th r r  ill VP~IIA nI rlunflx nntl rd- 
cite or tli.~~mirrntrd t I ~ r t r t ~ d r  ma<- nT nlurr nr 1p.w nltrrrtl rrwk. In pnrrul tl11q ~ r q i r l  rmw 
rnr~taia lkw Inmat r~llrr3 p r  ton, d ~ p i t a  crmrl\rning rrtn and iti)prr*gnstinn FC*R~IITP.S nm 
intrnllrdiutp in p l d  mltltPntrr. und nlaws mnqisting mtirrly r d  diwnilzin~r~rl ni~lpl~idtl~ am 
I J ~  ltrw p t l c  and rc~rnr~lrtr~ly t m  p n r  iu h rllinrrl wir li profit. 

anat;rR H I K ~ , \ L * .  

In tlw rPpinn lien- wmid~PP6 qusrtz ~WII~H 1k11. vltnmct~ri~l it- filliw nf 10ro  v r i n ~  nnrl i~ tho 
~ r i n r i ~ n l  r~~r~inrtnliiFrrmza nlinrmi of  tIir rrm, ~ l ~ t r r ~ g l ~  vnlvitr Ir tlr11~11y pwwnt nnrl c-nrtnin 
r;rilh.; crmtrin run\Fdrml)l~ arnoltnts nf mllriar. 111 rla.lwmirs Iarnrrc-d Iry ir~iprcpntit~n lho 
minrrsls rrf t l r r  nrk urtlwir alt~mrion pnwlrlrtr; rums8 llurr I\IP pnt~nnpir. 

Q~nrtz.-Tllr w i n  quartz is usually IFF n Iutr ER a p p m r n ~ t ~ .  P X P P ~ ~  W ~ ~ P P P  it (IM lwwn 
alainrtl 11. i n ~ n  wluf  inn^ ~t or nwr 1 1 1 ~  RII~HL-P. ~ P ~ M P P ~  ~JIP  with wnlls i t  orrlit~nriEy trinr~s 
."lit1 I,la.ws. I!I~I,UR%I a llich ~ I w  sulphidr,~ nrr di-i ritll~fird, ~I~II  lil~ltEmb  how r ln lq  vnvitirn, 
int~rlrwking rrknllr ~ t rur~um,  nr wgulnrity r l l  l~nnrlinc. 7111.: nlnmivr rytrnnx Is rtrrnpnnrtl of 
j n t e r l ~ r i p  p i n s ,  usuellp of small sir&, nnd wvll4rr-~lnp~rl rr>-rlaln nrr wlrlom i ~ l ~ r r v r i l .  
Orcasionally, Ilowr'er, 1 tarre aw ~n1m13 rnv~liprt 111Irr a l ~ i r l ~  ~rrlrrthy t ~ r n ~ r n r ~ ~ r !   prim^^ pm- 
jpct ,  nnd tbprs h u v r  l r ~ n  rmlnil PP~IR!I?+ in 4 hr r ' t ~ ~ r a l  t r i i r r r  nl Fnrt~icl~mm, rEwrr tt~1y nm 
in t~~gmwn nit11 l a w  wlm of pyritr, kr~rmbng rrry lrnntlurnl~ gmup rn n p n  rnrrlt~~tr; 
~ccon~pnl-ing I lwrp nl ine~nl~~~ WPII.C~YS~UII?I plltI ID ( N - ~ H I I P ( I A ~ ~  14 mnriinlvH Ioun~i. 

Rrrt~le.-Tl~ls rnlnpral iq usually p m n t  in vrvn?: mllirl~ mntnin nl3ti1 I-.rind ral~nrnrl~rirr ic 
or tllc Tmadsrll om. I n  thr nlhitc vrina whirl1 h a v ~  t w m  1 r p l t ~ 1  nt W Y F ~ I  p)anl" nlnng 
Gn~tinmu Cl~nnncl it occ~im in d n r q  revitiru in i l ~ ~  trlna nr ~r*nrtmtinp tflr alhite, rtunnx, 
rlr cnlritr. 
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fn t lm rnvit IPS R ~ I w  n=\-~aln the brilliant l u s t ~ r  or  it^ atriated prim). and atw, i ts  ~ l i n m ~ -  
frristir hstit uf twinning t c ~  fonn cris;cm ~ p t c s ,  though the cryetals art= v c y  rrlir~iatc. 
JII t l i r  TcrndnrlI ores its prcwnm mnF hn wadily overlmk~d in the ~xaminntiun of Ilorlil 
a ~ i n r ~ n q ,  1 ~ 1 t  the rnirrmwp PI-esls it i n  lu l ly  hdf uf the thin pert ion^ wllicll l lare hPrn 
~ t l ~ d i ~ ( 1  1y LIIP writer. Its trrmtrrrwts is such as to show rlrarly that it ha* hepn introduwd 
Iiy t ti(. m~l l~t ions which t inw rtmvened the ullrit+dioritt. into orr. 

Cn1rik.-<'alri:r orrnum i n  st~llordinmt~ amolmts in many quartz w i n s ,  hut i!s p m w a  in 
~IIP O P R P - ~  ~ ~ 1 1 1  is mom I~I~IIII~~O!I than in t he  reins themwlvm. In the wnlr m k  it iq parc 
t i r ~ t l ~ r l y  not irpu412o in pnrts of ?he Elmer and Alaska-Juneau mines and in the irnprefflatd 
porfiorlu nl  thp  'l'w~dwell diorite. In ihr Treadwell mines it forn~s a lam part d the 
n*l ~PII~AE~~IJ: vr i r~q whirl1 rlrt t hmugh  lie ore, and wr-urring in this wsv  gold is ~ m t i m e a  
[ l l < l l l t l  inc4ltrrcd in ii. W l s n  p m n t  in c.on9idemhI~ sniorluts i l  is ~utttpwd ut intperlmly 
Ir~rlrlchd i - y ~ k n l s  nE appmxirihntcly even size,  iring a granular appahinrr l iko that of eoam 
~nnrlhia. In I hn Xilvrr Qtlrr!!~?nin~ i t  mc-tln it) ~rnal l  rnrities in  tic rum1 a11 flat rllorntlalle 
drrrnlr nnd l l r r~ed wtr[el~ul~rdrnrl~. 

Uolanti1r.-ffl~sn well c.ry.ltallilxrl this r ~ l u t t a t c  is usu~ZIp readilj- distimguidd Imm 
cnlr-it n Ily t h~ r u r v ~ d  f ~ e m  of i ta  cry~!al.q. Thk r h m i c x i * t i r  was naed in several imtanrrrc. 
prt i r -u lnr ly in !\la vuins containing dlrito, rutils, nnd sid~ri te .  So rh~mical, twfs h ~ v e  'been 
1nad17 to allow how gnnrmlly iltlloriliin may lm p m n ! ,  and in many caws it may have Imn 
conlrwed wi,h rnlcirc. 

Sirl~rilf.<rys:aIli7fid ~*nrlmnnto of imn w u r a  in many or thc veins, usually, however, in 
~ l n ~ l l  Rmounts and rornn~orily rnnlined to i r ~ r l u d d  gmullrt or cr-wtals ill the quartz near the 
vein walla. In t IIH T~L'HI~H'PII tiiinw tho rnrhmnat~ slu~wing P I I P I ' C ~  rlegvqe and slightly 
t ingd wi,h ycllow 1s w ~ t u l r d  as- .pidcn~.alriir, n mlxl urp or lhR two r.nrlronates, I l u i  i t  mny 
also contain n i ~ n w i s .  

Fe.!dapar.--Ncar J u n ~ n z ~  avcra l  v ~ i m  mvurrimg i n  El-r rorb  which lic orttridn af t l ~ o  slate 
band of Guld C m k  ront m i l l  nlbife ns R prominent ~nlnprul, nnd 111 B ~lnglc inslanrc orthml~sa 
(variely known m arlularin) lim l ~ c n  found a-iatd wit11 n l l l i l ~ .  'rhe premncc of hlbila 
has h n  noted In VPIM nq far nuri l l  as Sa l l i i o~~  Cmk anrl an rllz wit1 b tt- far as tt pmport on 
the short! of Gmfinaau Channel n p p i t e  I tat* JIexirnn nriur, In tllp-w t w i ~  i :  is raworiatetl 
with quaria. ta rhonat~s ,  rnlr.idc, srtlcnto and drllonii I., w v r r ~ l  m.rt~llir- ~ ~ ~ l ~ > l i i r l ~ ~ ,  and rutilo. 
In 8 SIWIP rminnre on hilglas Island it wns tclund a-wintrcl w i ~ h  7mini P aurl qiladz. 

I n  the TwarIwell mi- a l t b l ~ ~  r* developctl r t ~  large nniounla nq R rnt~!mrl~nntir. r~plarjolnnnt 
of tile on+beanng rack, and ~t occurs also in ~ m a l l ~ r  amounts i n  tlia veinlata whicbti r~miry  
the me Mirs. Tho mincmls m i a t c d  with it arc rutitr, ~rintnll ir sulp!lides, quartz, w id  
rdrite. 

In tho ?rTeradaCmk deposits, a1.w on Douglas Jslmd, nlhilo k ro~ lod with thn rninnrds 
ahovc in reinlets whir-h cut the pyritized massrrs OK greaiLv altntrd grcrnntono. 

In all nf thearxum11pesgisen 1 he optiral p r n p r t i ~ o f  ille Irldqsr am \l imn of pure nlhilo. 
Mm.-ln G d d  Creek n fear quartz ~ t r i n p m  ronlain flakes elf l m w n  rnir-m l l n v i n ~  the 

appcaranm o l  bintito, and the same mineral ocrhum Illroughout tho rims of 1 be dioritr wtinro 
i t  Itas twn nFtered hy the action ofveiwformiog waters. TFIR ininrralogii!al clran~p wliirll 
ttle m k  hss undergone i n v n l v s  the suhtrartion of silit-n, rnagn~.eiunl, and lime, and I l14r 

addi, ion ui soda and pornah, Ibe proportion OF t hr 1st t ~ r  k i r ~ g  wveli tirnea ns grcat in I he 
bman al .er~d rwk as i n  the p n  d iCI r~ t~  Imm whivlr it ha- beon derivod. ( 8 0  nn~lgws, 
p- 63.) 

,Vm'cite.-SPriri;m is R fmquont but never abundant ronsritusnt of  vein f i l l ing. It occur+, 
howev~r, in the nlinerrrli~od gmona:oms on Douglas IaIand and in cart~ in  of tho wtkmor-  
p h f d  eadimsnts t hrnughout t tie mgiun. 

Mnripori!rb.--This iy a roTinred rnrneral, whirh OR-- i t s  bright-gmn r.o!or to s mall 
anbrjunt of c,limrnium. I t  is clocrsly allled t a  the ordinary m h i ~ e  mica or muwavite and in 
commonly m g n d d  84  R v ~ r i ~ t y  nf L ~ I S  minard rather than aq s disttnct w i e s .  It occurs 
in amail ~ t n o r ~ n t ~  In mmn of tho voim. 
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Bodl&-Homhleodo wm o m  of the original minerah of the W w e l l  diorite, and 
though some- of it hae survived the alteration of the rock it ha h e n  changd for the mast 
part either into a new hornbIcnde of a dimerent variety or to epidote and chlorite. 

E@ote.-Epidote is a mineral of rery widc ~ C U P T B U C B  in the mgion as an alterstion pm& 
uct in the rnetalnorphosed Im-ns and in 111c graoulut igmous mkr. It opcum in comidemble 
amounta in portions of the Treadwc.ll we, where i t  bm h e n  derived ~neinly f ~ v m  the feld- 
spar ~f ithe sycnire. It has not L e n  o l ~ ~ r v c d  in the quartz vek. 

Z&te.4hemically this mineral dinera 1 ~ 1 n  epidob in cantaking little or no iron, It 
bm been ohserved in aa singlo nonpmduetive vain on Douglas Island, where it i s  aocon~panied 
by quartz and a little albite. 

Cnhik.-This mineral occurs mainly ia the wall mcb and in - of impregnahd 
rwk, where it bas 'men formed by the alterattion of Iermnmgnesian minerals, such es born- 
blend0 md pyroxene. In the Treadwell ow.  il is present only in smell mnaunh. 

Toamati~.-In tba quartz veins uf Gold Creak small amounta of tourmaline, rrccur- 
ring iu minute needles, hare k n  o h w e d  in wwral placea. This mineral is chnra&eriRtk 
of ore depita, such sa t h m  of tin, in the formation of which gmes h v a  played an mbive 
role. Its presence in. mms of the gold-r(uartz veins of t,Le present field suggesb the p i -  
bility of considering the mincdizatiun of the region a4 one of the after nctions of the ggret 
diorit ic intrusions. 

Graphite.-This soft gray-black nlincraZ m u m  ia the black alates thrwgbout thc region 
and in mining veim whicll wmr Iwtwoen walls of the slate it fin& i h  way in considarable 
amounts into tho om. By hnnit~g gcsrrsy slimos it interFews both wibh an~a lgmt iun  and 
tho concsntrntion uf finely divided sulphidm. This d e c t  ha4 been found very troublemme 
in the Sumdurn and Sheep C m k  mills. 

GoX-Ae already stated, gold ocrmls in t,wo ways: In wrne of the veins it i a  found 
dmast entirely in 0 h  or ~pangles of native met91 irregularly distributed in pockets or 
shoots. In the rnej0rit.p of d e p i t s ,  however, it k invisible and is supposed ik be dimitrib 
uted through the sulphidw in minute filma and panicIes. In tbie condition a largs part of 
the gold is bill free to amdgamate with quirksilver, and it seems probable that h e  portion 
which is not extmted by this process as it is practiced would be dtmked il the sulphides 
were crushed to a suGaient fineness to permit complete contact with the mercury. F w  
millmg gold is found -misted with pyrite, pyrrhotite, and sphalerita, and probably alao 
wibh chalcopyrite, since in some veins the presence of th'i mineral is attended by an increme 
in tbe amount of gold. When it ocr.ura in this way it is very finely dividsd and is not a&- 
narily dimvenable by examination with the mior-pe, though in studying sonte thin 
slim ~Tl ' redael l  are Dr. F. D. Adnm found a few specks of gold inrlwed in grairw of pyrite. 
At thecryst4 mine the gold ocrmrs in good-siaed crystals, and hem i t  is alsopartly irnhdded 
in the pyrite. 

With the p I d  some ~ilver is usually prcsent, as is shown by the low value of much of the 
bullion, wl~icll in the Sheep Creek product is sometimes as tow as 54 per our~ce. 
No telluridw of gold have b%on rccogniaed in tbc region, and t h y  ~rw p m n t  probat>ly 

only in very sntall amount&, if at all. 
Electrum.-This is a, palp<olored allay of gold and silver, contnining the latter in ~xoess. 

It hm bwn noted only in ow from the Reagan shaft in Sbeep Creek, w h w  tbin filma orcur 
in joints appe.wu&ly much later in &gin than the abundant ~u\phide mmerrals mnbined in 
the quarts. 

Ppii%.-Pyrib ia tbc most common ow minetnl in the majority or gold d c p i t s .  Tn the 
Jun~su beIt it ocrm~s in nearly all quarts veins and independent of them is distri buted through 
the rocks in many plaoea, sometimes impregnating large masses of greenstone or being dis- 
seminated throughout the country rock adjacent to t h e . ~ u a h  veins. In nenrIy d l  carws it is 
the mcet abundant mineral in the sulpl~urets From the concentrating table. In the veins 
pyrite occurs both in aggregates or bunchca and in well farmed, though mually nmafl cryetala. 

Bull. 2 8 7 - 4 6 4  



In  n few i m t a m ,  w at t h ~  (-1 mine, In* C U ~  am Iwnd integmrrn with m k  r - ~ c t a h  
in raritm. \l%~nd'mfrihtited thm& rnw+m ol nwk. thn ppritc is unually in nrnnll 11itt 

pdwt  culrs, thr mmpm nr w'hirh 5rr wmctirnw tnbnm~d I)? ortaht.rlml t m .  On thv 
ln~rth ~ i d r o l  Ehdirott ?Inn. n p p u i i ~  the Sunidtrn~ minra, n Id .of r~slnllincr rimpston~ row 
lains r i r l r s  nl pyrite dist r i h t l t ~ j  !IlmrleMt* nmw, and thew snmrtirnm mrnullrr nwr nn inrlt. 

I '!vhol i tr . -  lik* pyrite, thiv iq a ~ttfplridr nt imn, h t ~ t  i t  rnntait~s Fm ~ll lpl i~rr, and h w i n ~  
attmrt~d Jay 11rr m m r i  i q  commonly rnl1t.d 111qwtic p~r i t e .  I t  id p m n t  in many rvl rllc 
quart* vrin* and ir I T ~ ~ ~ R I I !  p m ~ n ~ i n ~ ~ ~ t  in thr (:old ('rtek minm, x h ~ r c  it. rwun loth in 
quartz ~ tr inp .m nnrl i r ~  rhr, anll mck t r i r r m  tlw rlwc"p~rcd rrtir11Inting vrinlrtn. An 
rrnrninatinri o r  thr Trredu.rll o m  dm- i ~ o t  wrml its p w n c r ,  l*ilt thr rnnr~niratc-; - t i n  
it in ~mel l  amoitntn. (h~lr (LI its rhnrnrt~ristirn ir tltr. mu. d t h  wlrirll i t  6%-eq up nnp p l d  
awwirtrcd w i f h  it, mnd ttt~riTrmuu pyrrllotit~ r w r ~ r r i n ~  IF i t 4 l  is urdfnaril~ nlmrat irlvnll~ 
I* milling, ris illuatmtrtl I y  t l i r  ores of t h ~  Kl ln~r  ant4 :tfnr;knJunrarr minm. 

~ h ~ ~ c ~ y " ' i ~ . - C ' o r n p k ~ ~ t ~  with t l rrr  sulphidw of inm, ~ i r l r ,  end I P ~ .  this rnppr rnin~ml is 

p m n t  in irnimportnnt anlrlitnt4, hr~i n~rrrry ?-I1 m f  Illr quartz \?.in* rontaiq i t  in ~ntal l  <,urn- 
titim, and its arihlrrrrnrrb iu r ~ l r ~ n  n*'rtrmpsnirrl hp sn iwmw nl *Id valum. Swh k !&! to 

1w thr raw, nt  l i - a ~ t ,  in tht. 511~-p ('rrvk ininw. I n  Nrmdn Crrrk, nri Douplla~ Iqland, it 
arctlm i n  ~ m n l l  nmountn in rir.11 rrinZrtr wl~iu.li rut R I n r p  nwm nf p n s t o n e  iinpwgnnted 
with pyritr. 

Gdena.--Gnl~nn mrtlm in v~tnhrnr-lv vnrinl~rl- nmrllll~tn in the qr~rtln wins. 'CPTIP~ it iu  
pment  in consid~rahlc qunnl ily. r l~r [rnrp~rtir~r~ t r l  r f l r r b r  i* npt In inrrmww. It is nrd coin- 

monly notrd i r ~  w~ll-rlrfinc~i~ rrr.riul.i. 11111 iu it1c.lc-a-il in t l i l ~  lm\rly nf tlir qunrtn in i rqu lnr  
rnuws, ~!lotF;I?g rhersr!~ri~tir, r11l)irnl r lrnvm~. nntl dttau i11lr.mturrn with nintb I)~mtln R I ~  

nr-cornp~lnitrl ty r-hn\copyrit4*. .\I I Ilr I'r! rlnI r i i i i w  i t  wn..r ~blrrart inti tlr n ceontin~ or1 t,lw l a m  
p-mite CUJW. 

Sphalmfiit.-This rnin~mt, ~l l i ch  i~ rornmt~nlr krlrnwr~ nn x i r r r  IrlrntL. or /)I~, lkj~rk, nll(r~:u 

t h ~  .;amp unriatinns in occ~~r rmr~  n.1 ~1t.nn. TIIV t s r ~  t l l i t l ~ ~ l ~  nrfr d t r - 1 1  nmwiatrd, Il,~narTr 
qhaleri~r is perhnps mow d,t~ndar~t t l i ~ n  ptlr t in. TIIV zinr l~ l t*nd~ is t~ntit \ l \ '  urr n rlnrk- 
I~mwn md or ntarrlr hlark rolor, d d o m  a l ) m  Cng r-ry*InI I~ttnlr, nnll ztnlally Efil.iu\ru~d ~ n t i ~ r ~ I y  
En quad". Tt i* r e w  ak~nrlant in the vrinq r r l  thaw ni~i i~r  IIH!~* ~ y r t l ~ n t  lr14\r~wt1 Sitrrr 3hrw 
1msin and Shwp Cwk. a-hrrc the ailvpt I'RIIIW nrr n-l~~tivviy Itiplt, l \ t~ t  IIC IIto Iinrtld RHIE 
[ 'U~N rniw iipank1~9 of p l d  may hp olrnrrrtvl i l k  I ht* 111.a t h!nrk rphnbritc. 

Anrcnnp!p'k.--.iwnical pyrite w t t m  in ti~n~ty ~IIII-('* in nl~c vlbiria ritd in rome inrrlanrw 
mrrim hidl rnluw in golti. 1r iwrnrtirn~~ w(-iim in  in~m~~ltc~trn ~ p 1 t - 1 ,  Isul, un~~ully shoar 
a stmnf tvnd~nrp Zu crystnlfim and h ~ i l r n r l ! ~  aTllN ill mrlinling rrwir lr.  It ir w~~ l~ f t i r nn  
-iatmt with quartz, hut prrhap is niom Irrclilently it~rltrrrl i r ~  ~.ull.itt-. In tltr Tmrlsr l l  
o m  n n s v ~ r i t ~  ran not Irr wpratrd f m n ~  lilr rdt11.r uliil~hirlt.?l olrurwniion, h t t  it iK 
th~nj~h.h~ to trp p m n t  in smnll arno~~nk orplw it ir; 11iixvt1 ~ l f h  1 1 1 ~  pyrite, h a u w  ~ h n  p m  
mw 1)f nwnic la rommnnly uotrd ill treating the anintkmn~ Invn thr ydnlta. 

Sfihnifr.--R~lpliidu% hf antimony has [ w n  o t w r r f  III r lip Quwn nri~w r n ~ ~ r r i n g  in nljnutr 
sadintin: nwdllar inrlowtl i t1  rnlrit.~. It* ~ I C T U ~ W  in tllr Tmad*~Il minrn hw I w n  ntatad 

by tlir. writd-r,u llut I11rthrr invmtignfimn 11- allown that l l r r  nml l r i  whirlt am p m n E  in 
nltrch of the CIW Imm t !IMP minm fire rut ilr and nor ut illnifr. 

TetddrElr,--Gmy nJppcr cnr, rr. Ilkis mineral i* tnnirnonl?- C I ~ J ~ ,  h a  k n  noted in thc 
Quwn mine, nnd rrr). liC~.ly it w u r *  ~ l r w h r r r  in ~rnall mniralnla, r l r ~ ~ g h  it is rrrluinly ntrl . t.haqtctpri*lic- minerel r ~ f  t hs win*. 

? i t . -  ~orlpliid*~ of rnoFyld~niir u R *utf. flakr minemi with a m~tsli ir  Itwfrr, 
-mt,lingpphit~, but I,nuin~ I l111rr.r tim. 11 ltar IIO~ Jwn n l w d  in t h ~  r uarta vtvins 

st I ~ r p ,  1 ) ~ t  ( ~ r u r s  in wrtnin rmnm nt p l l r t ~ t i ~  in tliv dinrit- of ~ h r  +on PA hm h e n  
found in a l l  partso? t lw 'Tmdwr l l  tlrr lmlirw. IVlbrn p w n t  in ammrnt* notshln tn tba 
unaidpd qp, jt i q  said tn indicntu r n  incm-r in thr rahw r ~ f  r l lp nw. i ~ l t t  nuronshnt relations 
brtwwn t tw m l y U ~ n i t r  nnd tlip p l d  of tho n m  h s v ~  t w n  mta'lrlishrtl. 

- - -- - - - - - -  
Tmns, Am. Itist. Yln. Ery.. 701. 3.3, p. 3N. 



P!miy&.-Tl1i rich ~ i l v r r  rninrnrl, lvltirll ia rnrnmonty rnlld ruby silver, hm lwn 
notpd in the S ihe~ MI! Clnritr nlinrr in S\S)~-p V m k .  *h.'h~rn i l  n p p m  to hnv,, hl en 

fnmieil im a rcqultA of mntlnr j+ r l r p i t  ior~ fmni Irwrlli~lp by rlmmplirric n,atPm. 
A r ~ n i e . - ~ i  fiinplr ~p i -v i r i j r~~ r l l  ~i l i t ivr nw1~11i1- \~.~-i~ltillg wvppa~ OllnPM lim brcn found in 

~b~A1~rka-Twncl~~*rl l  minr, h ~ l  if, ir nnl knew1 lmnl shnl  pnrl nf thr minn it cnmm. Tt was 
tmted for antimony w-iih a nrbfiativn iraall,. 

Rwllptr und n~.l~in~cnl.-'l"hmt ininrml. nrcw ill w~nnll wnlnirnt~ a~ a rmting on the mi- 
mnn rll nnmic. nl~r11 ion~d nl,nvcr, h u i r l s  lrom lhis (hrg RN- r ~ r j t  knmv~t, Ijul nrn liki-ly t04)wlar 
as p d t l ~ t ~  of aJternti~m in ~ ~ ( ~ i n r r  r-nntninin~nmnnpyritt-. 

.~ngnr t ik . -~ ln~~r l ic  oxidl) r l t  irun twvum in c~onnidvn~l~li~ nmuuuln ill ilic Trr~ldwrll roil- 
crntmtc*. Itti prrq~lri(n it1 I,IIP ~)iw i~ prnhu't>ly dura ((1 itu I i t ~ v i n ~  1,rr.n nn oriFitln1 constituent 
ui thv t l i i r l ~ t ' ~ l l i t ~ t l  ~ l ~ r ' k ,   lid In II rcrtniit d*nw to dnt-cmipc~it~iol~ nl  t,lti, hnmlhontlo which tho 
rlioritp larrn~rly 1d?ntai111~4. 

Iargi- ~nlnunt~q of n~nyoli lr l  nrr di~lu~rni i~ui~tl  t l i r i ) ~ j ~ l ~  ribrrny nl illn ~wrn~tont:  lads kt 
thn mglon, and mt Tnku Ilurl~nr tlbrts iuu* WIIIC lurp t l r lw i t~whi r l~  nra cstinwted to cuntejn 
from 33 to 4 0  per cent of ~nctnllic inm. 

Qrmn!iiy,- TI I~  IIPII)~ ~rai~wtmlv Jlrtrk~~ti i l v  t irf t Ill- pinkyo 1ty i * r u ~ ~ t ~ i n ~  i t 1  llse ~ltnrlip mill 
ar+ sepnrntod frlit11 2 1 ~  l ig l~ l  riiim~ral- IrPsd\\lQlll (Hn r.ollr~*ntroting LaMnn an11 d ~ i p p d  
army for CIIP IVVI)~'P~ arl' ~111' g ~ i l ~ l  1~i1d ~ilt'lat' ~ v l ~ i e ~ l ~  t1111y rnntuin. Tl~n prcentw of t l~c 
c n n  v t i  I I t i  i l t ~  I i .  I t \  iIlrl (o~jr niillcl apmting on l'madwll 
(IWS t l l ~  llrnvy 111inrv~14 IIY*WW~~ ~lllcll~t 2 ~ I V I .  <-thl l t  VI ~IIF rllnt~rinl t i rat~d, t,hou~l:ll a w n  wii,h 
tllr hidl rHirirnq r i t t ~ i ~ l ( ~ r I  t l l i t  ~ ~ ~ t i ~ ~ ~ ~ t ~ t r u t t ~ n  ~ I Y .  1101 ~ntin~I,v Fwt' lrum gnnplr; stiafi. In  
thr~ ~ ~ l r l + ~ l v r r  UrCH I I ~  Klrrbrp ('rt't*k t l l v  ])np)r t i tm 1d 11i(* rulllliidsr drpcndg upon tlrt. rHm 

tnkpn i r ~  rnininp; htlt, w l~m r!lnrhinrw n1-c- tlw~ul, tIltn cr~rirl~rltlatrs ftlntl fmln 4 to ti pprepnt of 
tho trrnt~ri~k pri t t l ~ r o u ~ t ~  t tlr t i ~ i l l .  I n  t l ~ r  (;old Ihnrk ttiinw, lvh~n. a l a m  amcnmt uF slate 
snrl: ot l~rr  rrwhk zrrtwt olttbn IF ~tiillr~rl rlotie rviilr I l ~ s  qunrra, tltr prupr~rlicrn of tho wlphidcs 
is gm~tjy tIirniniq)~rd, ))t it  Iwt P t hr 11na iknh r-rnr?; fm rlilllir~g RI h r  RS t t lr~. !IRW tmn wr~rkfd~ 
ant! i S  hw not luwn fmmd pnilitnhlc l o  vnrtrt*tltnitc 111~1lt. 

No tmta am avrrilal>lr rnrrrrninfi 1111- uitrbrlnt alf mulpllidrs in thr I m p  ninwPn of i r n p w ~ ~  
 RIP^ m k  orc~~rrirrg. rrn Ihr~pln* IrJnt~d, l ~ ~ t  lrwl! Ir~-prt.ttc~n the pyrirr rasy h ~stintatr-d 
ss ronvirIrrahly mom* ul~lndmt !Itan r r t  tblc T~adu*rH on-, and i c  tl1a.r N n  m high ns fruln 4 
to I; prr rrnt in nimy p l n m .  

(Ihmrnr!rr.-In many rkrprsi-it* p y  i4r is rhr p d o ~ h ~ i m l i n ~ .  sulpllidr, ws in the Trradwtl 
o m ,  wll~tv, Iiow~l.rr, n 511inIl nnlwlnt ~ j f  pyrrlintitr nnd runqirl~mlrlt~ ntnmrdit~ rrr p m n i  
in the mbnrcntmtm. On ihr arthvr Itnnd, 111 t l l ~  nrru i rr)r~~ rtlr Colt4 Cmk m i m  p>~rl~ntrto 
ormm prnrtimll? nlonr, unrl it1 E ~ W - F  8 l P I . n  l l i~ gold is ~tIrnmt rntitr.!y rxtractpd Lj- amnlga- 
n~atirm. In  ortior rrtm plrt in nrid prllnlrri!~ ~ r r  r l t r  prirlrip~l ~ I W  min~rnI-5, and tlrrir 
p m n w  invarintbw mark- nn inr~rn-r ilt I hr wlntivt. nrl~nunl uf ~i1cc.r: for i n s r a n r ~ .  in the 
trrr.u t R  Slnrrp I'rrvk mini- rClr.r. ~ t ~ i r l k i l *  w r  Inr*.ly in rswLr: r : l  p>Grr and p?-rrl~nrit~ mn- 
s i & d  lt-pthpr. and IBV wrifdil 1b1, nnha~rit of <ilctbr ih r~ \ -rrnl  tiniw that e>T thr gold. 
Splialrri~c is ,  howrvrr, nrc~gm17arl n- n 4-arri~r rrf plld, and in ~ h r  OW l rrm t h ~  Gcruld and 
C'umy minr qwckq of ~ i r t  Ir1a.r l m -  erlr.rnrd c~~lilrrl<lrd in il. 

(:OM and silwr mntmfm.-.\;; nln-tbaly h t n ~ r r l .  pyrirr ru~d l y r !~ t i t i l r  rtrr  ill^ main p l d  
rarrkrrr. and wtirrr only 11w-v rt1it14~n11- msra p ~ v t t t  I~IC r'nlir~s IBIM! F I ~  alniort rntir~v in 
p11rI. while the w u m n r r  nl cmlrna nr.d spliala-ritv iblny tdinririly Ir r a k ~ n  ~v indicating 
the p m n w  of uilrrr. and lhr luqrrr tbvir lb!n{rtinr lhr prttcr 1 IIP pmpr~rtion of sihvr will b. 

In pnprn! llir rn r i i ~  of thr err* \nl.ir< miill hllr nlrunttarin. nh rhr n~lphidm. Th  ah. 
of t h ~  mwrnfrntc~ dcpnds pertly. III  I-MIW, i~ptfin tllr ic1fn1 p d r l  n d  sil\-er in tire c m ,  Ijut 
rariw prFrlrir)~lly with thr pnrplrr irrrir  if 111e.c 111ctal~ wllirli nw l~nlnx-cd by )\~m~lgamniion. 
In the pn.w of fl~r pwrl~otitc rlmr ~II  Cinlil I ' m k  tliv m~lp!iidm RW nut s s w d  hpcauce their 
~ a l u c  of fmm bK to XI2 prr ton in not wmci~nt, l o  allow I pmlit n f t ~ r  mwtin~ t m h e n t  
charges Tho cc~~contmten from the Tredwell ores range fm $30 to $BO per tan, thew 
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v d w  oorrespondin~:~ rrrnpctiv@1y, ta an extrectim of about 75 and 40 per cent by amalga- 
mation on ~ h c  pIatw. I n  ulillirlg tho Shwp C m k  orno mnrlp a11 the .gold i~ saved h ~ -  anlal- 
garnetion, and tliuugh itha fintmn* nf t l ~ o  mult,ing hi~llloa is low b u m  of the eilver which 
it contains, still mnmt of tLr Inttcr into tho ouni*ntmtcs, lcnd t h m  sometimm may 
M Iligb m 350 nunm of tlur whitn metal, with only 50 centa in gold, to the tun. 

TlWOR OF T t l l  OREW. 

Shwh of 11id.I-gradc m I~rrva h n  found in rsrtain ul ~ I I R  tluarta wins, and p k e ~  am 
mid lo have yi~lilcd a~ higl~ ns $?Q,m (Clomrt tniw, h n i n m  Buy). Tntrrnw'~ of this m 
nre, Ituwtrver, mrr and nol, to In trrkrkn inill Rrrount, in  tim mat in^ Lhe pnwihility of mining 
any particuIar voin. Oprntionq in tt1c7 pmt indic*te t h n t  thmrlgholit the &It thp  ~ w q ~  
of rtlinddcr msicrirl in thc cram d qusrtz vcins han not lncn ovrr $111 pclh ton, and, o~ttqide 
of thtq ' I 'wdw~ll  minm, proInldy not, uvor 80 par cont d tire valups ~ I W  Imtl wnlir~d under 
thn nut mlwayn prfect n~olhcnln d mductior~ which buva lwnn ernplay!d. 

It i~ reportod that mill tmt4 d s a n r p l ~ ~  from voinn dimovemd during thn mummer of IF103 
in bhn vicinity uf I ~ R I H  Rivalb utow a yinld of ovthr $35 pcr tow, h i t  an a v a w  ne h i ~ h  m 
thia rim hl~rdly Iw mdntaint~d in aolual prudi~c:tim, ~irlre one of tI10 main rundiiions for 
ccnnomia working munt alwnp h Llle nt~otrsity of prodi~cing a high tonnap t,o supply 
stump n~ill. 

The rnintw oS llla %mlwcll ~ n l u p  hnw alwyn I K W ~ I  tlla only p a t  plwfuce~~ in the d i e  
trict, nnti t l ~ i n  mrtt~ods d ~nininp ~ind mil?irlg Ii~w rriiplrrytrd repwwnl fibnut thc Ilighast 
~ i M o  ~ttninninnt  in tliu mrr~wxlul w o r k i ~ ~ ~  of It>wqrnde .clirbs \unrlrr mnditiona whicl~, 
though favnrul~lrr, sm  till nut jrlral. For llic+ !r@E ~ R W  yvnm 1\14! Iivrrwt3 vnhra or nll mut~rinl 
 pin^ thmud~ the millu 11- b ~ n  rmly n Ivw wl)i.q ovrr K! p!r Inn. Forn~orly 1,110 p l d  
mnCnta wpm ~nmewhnt p n k r ,  1 ~ 1  t l l ~  dilrcmrr! nppfbsm l t r  ha tbllurpal~lc Fn R policy nf 

kmping up Cannqe lrvnn wll~n E1.q wmmp~inl~rtlcrnl irlr~olvru the oximrhlirhn 1 1 1  spat deal 
01 mmpnratively l a w ~ a r l o  rock, and i s  not to h taken an an indication that ~ I I R  valuew am 
dm-iny; n~ tho minw b n l n  donper. 

Windham Rny, s nnrmw ir i l~t  8 niilm in lon~r  h ,  Ilw i t f l  cntmnrpl 22 milw a h  Clew 
Panuhaw, or 45 miloa sonkhrwf, of du~~etlu. (F*F fig. 3.) From i'd enlsanm, wllkh is 13 
milerr widel ilm h y  onwow rtipidly 1 0  a nwk on~-~i~h:hth 1niIn wi th  ronnerling with a 
dcap inmr basin nrrrly I milW in Ienglh find ono-hnl[ ~niln widn, At tho Il~ntl ul tllc bay 
is an ex:.mive tide Iinl, nnd nll supplies rnuilt, lw lnndcd on s flmt, whirlr ia moored in 
deep wdrr on+fourth of 8 inila fmnr tho ~horr. Thn twf tlnnlmt, known us lvindham r o w  
~riwa a dwan Ilowaa bt~ilt elow t l ~ n  uTa rr rronl on thc ~lorllwasi ~ i d r  of bq,'. Fmm 
the muthnmt xido of thin inllrf hny R Firond f!nL nxr~nds ~oulhwstd  for 1 mil&, ita ittland 
continuntion king tho rallcy of Shilrk Rivor, n r!wnin 7 initm in Icmtll. Thr s u m n d i n ~  
rnonn:ains arp ihn samm h d r r  t l r ~  nourh sido of Endicort Arm, lhn psb ranging 
from 3,000 lo 5,000 feel in dtifudn. 

awImT.  

Wrnahan~ Rny plq ica l ly  b Swa+ed 7 milw .wuihwmt ol tho CoRRt R n n p  diorite. 
Itr Ileadwntem entcr tlrp wIiwt hnnd, I ~ R  M C ~  of wh.hlc?~ nm likrffiae cXpmcd  don^ the 
mwth g l ~ m  OF Endirott Arm. hl. the l~ iwr l  of the bnp i.* tho lmnd of slate w1iis.h a p v m  
to mnl inue over tho divklr to Sanford ("o\,n end m~!mward up the valley of Shuck Rivor. 
Weat of t h s l n ; ~  Imda is t Ilr ~ 1 n i ~ t u : u r w  Iwlt. mrnpt~ing I ho s h m  bltrffn nt t h ~  enlrnnce 
of JTindhm nsy.  TntmdEng this Iattrr FRlt are! avrra l  outlying rnww of diotitr, the 
pi , iom of wllir11 have LRPn twca:ed on the map. 



Thp mineral W t a  vh ih  hsrr k n  pr~plr~r ted in thin awa am cnnfinnd ta kha srllint 
a d  s1a.c blh. TSw? ocrur ntninl>- in ihr f o m ~  d s~rin-r lead*, whicli fnllow tho imnd or 
,h inrlmhg m-k W. Thrpp wch ZOM or lend9 I I R V ~  k n  drfimd, within which t h ~  
~ P p h i d ~  mhmlr  hnrr k n  i-~larly dw;ributrrl pilhrr in qu~r'~r;x r.rinlottl or in tha rounlry 
-k irrr lt .  h t c i n l ~  9, e frw i n r l w  to II Imt or mow in width, e m  intlivirl~~nlly trni-e 

no. 2--= map of Junmu h l t .  ohowing ponlrlnn n l  lnm3 rkntrh InnIrr. 

.III* frw short distnnm'onlr and am rrrp irrapllar ag tn  fhrir rlirrriion. Thrn~fi 13my 
oltm r a m  vkihlc pinEd, they ran nn: bR rninrrt wpnraf~ly anti am TI! ni~ifirnnvn only 
wllon tfiplp 810 p m n t  in l a m  n u m l ~ m .  

Were and t h ~ m  dikm nt a rliahnw rnrk nrrur within i h m  nbinrrnl mnr* and am IIRUIIZ~ 
prrralld with Ih@ tmnd d IIW s1at.r or whil  rownt? ~ r k .  Thw dikm nppwr In \raw trrn 
inln~d~d pr~vinun in l l l p  nm d~pmilinn, ~q fhq- rnnlni~! XIIIW ((EIIIITIA ~ l r i n p m  R R I ~  a n  
n f l ~ n  ~ l ~ t l  mfnemlimd. Ppri,r i9 t)w prinripal i~rrtallir ntiwral in tltr on-, w1iirF1 am 
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mninly fmr Jd md pyrir~. Smdl amounts d gal~oa, sphalerile, chalmp+&e, and 
urnnopyrite alm wrur, ant1 n a l i v ~  gold is I q u e a ~ l y  f w d .  The p p e  mimLs are 
quarta, ralcita, and siderkc, nlbitn bing o n l ~  mmlr noid. 

Tho *Id-bbriring krlgm in ihn proximi* o l  Windham Ba!. ham known sinre prsrm 
minin~ tw=n, nntl meny of ~ I I P  O U ~ C P O ~  havc h e n  staked and m a k ~ d .  thcmgh nn impr- 

tant h l o p m o t s  ware msde upon t h  until JWJ. Allvut (his time 4emral compnnics 
were formed, additlonnl claim acm Irraind, nnd invmtiptionn were hcgun. 

ThB only mino which hw lwen on a pmrlurtivc hasis iq !hat of the q'indham Ray Gold 
Waning Company, Imated ~hmfnud,hs nf a mile from the h y ,  on the .south n l u p  of 
Sprurv Cmwk. T h i v  property ramidn of nine clainls knonn ayr t hc R P ~  Wing p u p .  The 
om hdy, n wriw of tlunrtz strinpra in data, ir ~harplp lirnilpd on the ~ s s t  nr t&-wall 
aide by a  lightly 'minoinlircd tliallllrt! dike, w l r ~ r c * ~  tlbo ha- wall iy iodeliniie. Tbe 
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dntn itsdf ctvriee mme m i n e d ,  hut uot su%~icient to make are. Tho zone nt markpd veining 
I I R R  R mnsral trend pamllel wi,h thltl r ~ f  i l ~ e  slr:e kds, but 1l1e separate siringem rtrt ac r%u 
t t i ~  ~laty ~tmcture tt! r ~ r i o u s  ~ng!w.  %IIIP of tJirw CIIIUT~Z Fillings mqv km bnlPowed Iur 
I(K! feet or mote, but most uf ~ t i r i t ~  are 1nur11 shortrr. They vat? in width Imm mere 
warnil up to 18 inrl~w. 

Tha propfly \MY been opera:cd I,?- IWO tunu~lc,  rlnr M1 IWI  lor^^ and tlw otlwr, 100 
feet above tile fiw, -IOU Ieei long, trntl~ TII rr-iiic 11 rollow I l ~ e  nydrin rll rnnlr;n. &twpen 
the= tunnels and llle surface ri~ust <IF 111e orr WRP 111ine11 l ~ n d  trm:rd in R I h l n r i ~ p  miil 
during 1Wl-2. The reins thenisrlres ore r r p ~ r , ~ d  in rarry Itid1 vnlii~rl, 13111 flio t~wemiZ)- 
nf mining n Irrrp  arnoumt of roul~try rork to wiri t h i s  ore nppenw to tla~-.r p ~ h i l j i t e d  Itirtbrr 
operatioar, and work IW diwor~iinupd in 1 0 2 .  

The coniin~ia;ion wf tllr Itrrl \\'illg yrnltlr rtn tlir wrut ~ l o y  o l  Spruro Cwk h w  a similar 
d i a h w  dike on the Fw:-wll nidrb, ai~tl tllr F~~rral'nlin~rnliaa~iori k r l ~ ~  &m IW sllnwn 
nn I ~ P  dmc-mantioneti prqpwty. Tlir Jenny Rrcd Clrllrl Mining Company way drv~loping 
the mined k l t  at this poini, lull diwontin~lrtl oplhntionn in 1W1. 

A wmnd m i n e d  hit, n few hunrlrrd Ttbes in widr I), ir sxpcxced 14 milee from i h e  head 
of the bay. The inclminp rnrk is R wrinklrtl 1nIrt1w ti~hiut,  PIP^ in silica and inlerm-ted 
by Lregular quarts strinpm anrl vrinu sllir.11 marry nulpl~irlrbn. 

The swrheststern portion nT thk tab. um mn elrvutirm of 1,000 Ieet on t h  smth slop 
of Spruce Crcrk, i?r lws:ed hx tllr 1'~llow Jnt.k~t Sliiling Ctrllipnn?.. i\i this point boell t h o  
muniy  mcrk and r1uar.p wena I I ~ ~ I H ~  fn)ril all < # ~ I I  1'11t nlld trenapol.;cd by n :S,U(W)-foot 
reble tram to a ribill am :Ire r w k  Irlqrrr-. .\ rruuhut tunnrl 25 Feet lrjrlg penet,Wrs tlls 
nhe ra l  t~ l . l t ,  w ~ c n l i l ~ ~  n larly r ~ f  ~~li~~rrrtEEsrd nwk, whi1.11, i f  of aufirient \ -d l~tn,  could he 
rdwnorl~irtilly rr~imrl hy o p n  pi.s mrrl 'c*rwccv on the almp mountain slope. Developmonte 
were dkclnt illurd early in I!K)I. 

On the ronlinuatinn ol t l~c "irllrw J ~ c k o i  belt to the ~lorttlwtsl. are thr propertia of 
the Califnrnia-hlmka Cornpnr, rnmk~ing of two rlaiiim, the Dwtor and the Evening 
Stw. On tho Doctor claim, rri an rlcrkion d 1&50 fee., fwt of tunneling expow3 
a rninpralispd band of tnlrw whiq: --it 11 no dis:inct 1a:eml limits. Within this are numerous 
v e i n l ~ t ~  anrl porkrr~ of quartz, S O I ~ I P  wi.31 visilda g ~ l d , ~ h i b  h ? h  e m u $  and BIT parsllel 
to the I d d i n g  plano of llir i iwl t~i t~g rnrkq. T ~ P  Evening S:ar rlai~a,  Irlow the Ilot-tor, 
ha¶ Imn oopnnd 1)s 1 0  Feet or lnom or tunneling in which the same quality of ow is e x v r l .  
Explllmationa on Lllis belt have shnsn tllr nrt wit? of mining l a p  maws of rountry mdk 
to ~ ~ b t a i n  Ilia oln, and sinca 1603 1111 lllorr than ihe & m e n 1  work 118s k n  don@. 

O n  tho west lmnk of Spruw r r ~ e k  13 clainls ~ w w  loratrd along thr ~xtenuinn of this Llplt 
tu the nort hweat. Thpw UP now utl-nd 1~ the H~lret ia  Gold Mining Company. Explorn- 
tions ~ H I ' O  lwlen made by thnq tt~nnvlq LO to 1;:0 i ~ c t ,  in I~nprh,  ~ n d  in tl!pct! tlw ;~lrhiat 
cu~ttr~try rtrk is intersected hy n ~ m y  quartx stringrrs mid lo carry hip11 F B E I I ~ S  io c<~Jrf. In 
1906 developments were coatinucd nnd n drtrrlnlnation ol rho Rrerfigc ralum !I! tr~iil trnis 
was b i n ~  made. 

At the head of Spruce Creek, 3,000 fcrt n h r r  tirl~matcr, is a tl~ird zonr r f  minrrnlimtion, 
nn which the A p h e  and Xavaja chinlr;, Ilelonginp to the !'i"irinrlh~rn Chid Gtdd Mining 
Company, are Imated. The countq- lock, o S ~ ~ I P P O I I S  E P ~ S I A ~ ,  is inirrlwddrcl with rl~ltrritr- 
whisis and c m u t  by several dark-cr>lr)rPd dikt- rrbm~hling diahasr. Sum~rortu vrins of 
gold-baring quartz  a few inches to a rprv feet in rt-id111 ~ I I ~ P P . C P C ~ ,  thr * r ! l i ~ t ~ ,  and in hoth 
quartz and whist wlphides were n o t ~ d .  I n  t C 0 3  t l ~ r  r~r~r.plry~inrniucun~irt~rl nl two t m n r l ~ ,  
$0 a d  80 feet long, and scterel opeu r-uts. TEw OK- rxpwrd in Z E ~ C ~ A  workings ~ y s t ~ l n ~ t i c -  
ally twted by means of a 2&mp prmperting mill anti rtqlnrtrrl i r ~  Ilc nl low asmde. Sinre 
1gW no important development work I~ns  brcn dunr. 

On thc north show of Windh~m nny. nituatcd r l o ? ~  to the watPrIS cdpe, FL qualrcr of a 
mite n ~ s t  or rlw tm-n, is tlw JIilrlred mnl~p of rlnitlls. The country lark at, thin poiut cnn- 
sists of a r q  siliceous s b t ~  containing usrrnw ir~trrh~ddrrf ceinkxts of qusriz arid valritr, 
giving t'lw mck a bandad structure. Thr width ljt tho mirlernli7ation mfficient tu n~akc ore 
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iammidered to bP 20 f&. k tunnel dam to the water's e d e  has been &wn for 600 
fcrt along the rnEndized portion of these slatas. 

Following up B crwk which enters tba bay from tho north at R point 4 m i h  wed of Wind- 
ham, p-ts havc been located 2 milas fmrn tide water. The depoaits are amifemus 
quarta ledpa occurring in tltc slate belt and c lmly m m W e  the Sumdum deposite, which 
art? nat far distant. Rut little work hns bwn done on thew and the eqxarea are not au f f~  
c i ~ n t  to offord uny idra of the pmI)ahle mntin~zitg ul the reins. 

While in 1%5 thcm were nu pmluring minm at Windhsm Ray, it seems thnt m e  of tht! 
p m ~ r t i r a  mnp ycLt dewlop into valuahle mines. 

Tfie pllemnce of nurifemus gmvels in the c r e e k  b r i b t d ~ r ~ t o  Windham Bay has heen 
known xinm thr letter paat 01 the ~ i ~ t i w ,  and thew I ~ V B  k n  w d ~ d  t ~ y  crude rn~thocla 
lor their p l d  contents at intervals Aince that time. 

T h o  timt ~xtensive developments were made by the Spruce C1.Bek Xlining Company in 
1W. This corrkpany obtained pumwion of the two lower h i m  o l  Spruce keek. The 
fits1 o i  thpw, on-fourth milo horn tho mouth of the creek, is a glacially eroded dopmion 
XKi yards long ~ n d  250 yards wide, witli a rim n ~ k  of hard greenstflnt: at its lower end. 
Tlw grmvel twd i~ a0 fcrt deep in its ccntml portion and consists or smdl p v o l  wash over- 
lying a layer ~ I E  blun c l g  1 tu B feet khick next, to hed mck. From the shorn ir drain- tun- 
no1 xOO Errt in lenflli wm driven to A p i n t  untlcr thia bkn.  A hydraulic pipe limo l)rirq$ng 
w ~ t c r  from bighhrr rlovation~ or tho rteek was !Rid, and with this power the ggravel- wcre 
aluired, At tbn ~ r o n d  h d n ,  nhout a rnils frum the ~hhure, a ~imilur though rmdlw depofiit 
WM worked Ilp Iho smne comprrly. Aftor two ycalu or uriw~ccessFul mining, operatiw 
cMsd on thorn deprwite and no attenlpc hm since bwn naad~ l o  work tlieni. At higher 
ol~vationa m Spruce Cmk n1.o l,wo widc R t a r ~ l  d e p i t ~  forming b r ~ h c s  at sharp hndx in 
the c w k  bed. From p r t i o ~ ~ ~  of thew dcptaits miners claim to hare rrcoveted with &lice 

boxm and ~hovcl  a few dollam per day in linr gold. Just below tho glacier nf tho head of 
Spruce b k ,  3,(KWE lwt &~KII'O tide wntpr, are evidcnw of old di@njis, wllirh arr commonly 
nhtributnd to tho fint pmpectors d tho redon. 

Rntrring Windharn Ihy Irom tho aouth, Shuck River forms a wide g~.av~!-find vdey 
which ~tsrnlws lo a canylln 100 y a d ~  rbovs i l s  junclion with it? pastern t n b u t q ,  Sylvs 
Crock, rc strearl~ 3 m i b  in 1 ~ n f l h  and 14 n~ilcr fmrn the bag. The gravels of this creek have 
dl hPm ~ w l n ~ d ,  t,hollgh jitllr hrr~, lmn nc~limvmd by way of mining. For &mile ahwn 
ih mouth tho rrwk f l o w  tbmug(1 a rangun-like v a l l ~ y ,  s h v c  uhich, ab IM1 feet elevetion, 
it apmda out ovrr A flat a n ~ i l ~  widn and 14  miles long. I t  has been proposerl to work the 
gmv~ls of Sylva Ctrrk by dwd~inpl, hut noihin~ haa ER pt hrn donr. TE10 gruel -h 
is small, witlr but Iow Isrp Imwldm, and !be p l d  is wport~d to lw fincly dissemineted 
thmu~~hout thr depwit. It would wrm inedvisable to indsll A costly plant on tbb prop- 
rrly lrlom tlm drpmit hirs Imn more thomughly W e d  by pita m drilling. 

"rhrco milrs above tho mouth of Shuck River SPatA Cwrk rntcrn from the w&. H m  
mu& labor Iran hRPn cxpendod in dav~loping f hrpe plamr clninm known as the Lwt Rorkcr 
p u p .  Thew am IocakrJ in a h i n  400 Imt by SOn feet in rxtcnt nnehalf mile Imm 
Shirk River. '!In brd mrk in this vicinity iw rnrwrtly Hack slate, Il~ough at the lower end 
nE IIIA 'Ifwin lhcrc ia n rim m k  wl~ich appears to Im inurnire in ~ h p  sfat~s. The grave1 'bed 
h ~ 9  an avP- drpth o l  5 feet and mnsirta of s l a b  of slate and robhlrs of grsen'stonc with 
or~mional grnnile howldera, It ivpaid ro c ; s q  E-5 wnb p r  rulir y n d  in p f d .  A pipe 
lino n~varal Iiundrrd twt in  lrnplb llrinffi a-8fpsfmm an rIcvmtion of EO IPP~ In supply 

4-inch noxafa, r v i r l ~  which tlir gravrl hanks mrp worked thmugh a swim OJ sluim bOXw at 
thc lower cnd of the lmain. 

Eight r n i h  from the maul h .rrl Sllrlrk River, nt an ek)cvatinn nl 60D fwt n b v ~  wa level, 
is u tinrw~hm Ixnd in 1 1 1 ~  r i v ~ r  val l~y ,  ~ n d  81, ~ h i a  point, nbtv t h ~  ptarle: of the river is but 
a l i ~ h t ,  n ~ v r l  Iwd 111111 8 milt- Irmg and wveml hundwd iwt wide hen 1:rm drpnsited. At 
 it^ hwcr cnd tjm p v d  wmrh rsrrim rr h p  numhr of @-Mite h l d e m  which o v d e  a 
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drrp llcd of blue n l q ,  though i a r r h ~ r  l iplrfim t h  d r v i t  iR c m ~ d  of m a l k r  mnterial. 
,Z ~ u p  or clnhhs h~ k n  lucnted E>y 01r CmItFr.t~ R i ~ r r  ;\lining r t l r ~ i p n n ~  in this part or 11s 
F R ~ ~ ~ Y Y .  Several miner& wrlr rnq>l(tyrd t!uring thl* n r t n i n ~ ~ r  of lm to d r i ~  n XQ-rmL tunrh=l 
etarting at the lower p n ~ t  I I ~  t l 1 ( 6  lwili rind ~ ~ t w l i t t i n ~  ttir w k  d ~ h o  h r t ~ 1 1 w  bnd,  
This b a s  k n  mniplered, nlld I l ~ r ~ l i ~ ~ h  it, I hv wnlPw djr !!I- rivet I>AW Imn tlivd.rtd, thtt. 
lonving the p r r l  lrcd artr~siltlr. 11 ir nnpjnrrl tlint s n ~ k  wnn conrinurd t l r ~ r i ~ ~ ~  I k W  and 
1W5, tmt t h a t  lntrk trFcba1iiaI prohil~iirvl l h r  instnlllttirm of tltr I~ydniul i r  plnnt nt-rpfnr 
profitable opmlion. 

R O L ~ B ~ *  BAY, n 

nolkham RUF is !he ~xtmqi t -n  iirlrt, lrrrri~ tlir r'rvltcm uirln of S t ~ p l i r n ~  I ' m ,  18 milen 
m-iulh fmm Port Stl~ttiwhnnl. (.SEv RE. I.) 11s ~111171, of a h i ~ h  t h ~ r n  an= two, ~ n k r  tlin 
nlainland fnr mikq. p r t r t r n t i n c  tlrrp irkto tlw ('mnt R n n p .  Tnry Arm, the nnrl lk~rn 

h n r h .  t~kca  n nrwtli~iIy ctirwtion for 9 milrs, than turn4 i o  l11r rnst Inr T3 niilr~ tar i i ~  Ilmal, 
WIIPW (=I) I A ~  ginckr~ m i b r  tho i n l ~ t .  Its P*Pnrry in p r i  irulnrly grant!, ! l t ~  Hhaws t r i  

arnnitc r i n i w ~  alnlnrtf prp l ' n i l i r~ i ln r l~ -  and showi~ig ~ I I P  irinrkr mrdrd g l ~ ~ i r m .  T l i ~  
m t ~ l l ~ r r n  t~ rnnrh ,  Kndirntt Arm, ir 25 milru I r l n ~  in an r n s t  It1 snul!~ tiimtinn, will1 aa r id!  h 
of 2 milw at ilu m l m n r r ,  nnrnminr fn Irss tlinn n milr nf if 9 Iiratl. .\t tkiiq l r l t ~ ~  p i n t  nrn 
1 1 1 ~  h w ~  t;Inricm, r x l l r n d i n ~  ttb t l ~ r  x t~ tv r ' r  rrlgr anrl firing rrtrfll litlmomun i r r l r rg~ ,  ~l'hirh . rnmplr t r ly  fill rlir F i ~ n d a I  I ~ C  a m .  Tile moklntnina t r t w ~ r b n  ~ h r ,  two arms tnngr Fruni 5,W 
Zn f ,Mfl frrl in mltitudr, whilr to I ~ I F  m t t h  nf Enrliroi t . h i  4.m fwt iq  i h r  RvPrnp h r i ~ h t  
nf thr p~akq. 

T h n  mnin lint- of mntnrt ol thn I' nst R a w  i n t r l~s in !  niny IF rtjndilp trmrrl nn t f i ~  mnp. 
I t  C- Tmcy .1m1 nt itn ~ l lnn . ,  Itrlltrwn n l o h ~  lltr Lrtp t r l  I ~ F  hlnltnt, Sl~mtlum r i t l p ,  n i ~ d  
r- the t m d  rlf Ihdirntt . i n 1 1  k t 1 1  tkr north nnrl H ~ H I ~ ~ I  ii1~ttna.l I)[ f':ndirntt A r n ~  I ~ P P  

mnt ia l ly  o l  rrrlkd. Thr rrlntr Imntl +a nL .Snnf~mi ('cicr nnr! prrrhnl~lp cxtrnnrls norih- 
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westward, jnining with tht. snuth nrm uE Port Snettishnm. The slnte-gmnuhtone helt, 
intruded by n.rlc<ional m m  t l f  diurite, rtrmpases the nten wetlt of Snnlord Cbvr nnd b~td~r- 
ing St~phenv Pa-. 

o m  DEWflPI'S. 

3liueml dcpwition in the l io lkt lm Bay district occurred in the schida, in the ~lnta 
h n d ,  nnd in ttre outer bert 01 s 1 t ~ t ~  R N ~  p n s t o n m ,  deposits in theso rocks king m p w  
s e n i d  rpgrp~tiwly by the I'ortlund p u p ,  t l r~  Sumdum mine, nnd the property of the 
Gennir .  Mining C'r>nlpan~-. 01 tlirse pm~mties the best dcrelopd is thc Srrmdum mine, 
which will bc dmribed first. 

A17kIQUM MIRE. 

T h p  Sumdurn mint! is tocl~t~d rtri tlw muth side ut Endirntt  AT^, 2% rni1t.s inland from 
FSanIorrl C h v ~ ,  n, amalE enth~yrn~nt where t h  town of Sunldum i Ian-ntcd. Ttw ~4)unt.i-y 
nrk in the pnlximity ot tltr mine is n E~lmk grnphitic ~ h t n ,  tllol~pJi ~ I I C  wliist, Iwlt l i t 9  hut R 

nhl~t  dktnwr~ t r ~  t l t ~  ~ m t .  7% date iq ugually wriukIed, rich in curbou~~rrow rll~ittrr, lind 
mnttsmd thrnugliotit am stringw nnd filma of calcite, often ritrrying particlcrr ur pyrite. 

The rr1inrm2 cl~puuits ore welldrfined quartz-filled fimurra, striking nppmximntmly pnrnllel 
with the n u r l h w ~ t  trend of thr country pock. They extend for n few hundred fwt in n 
I~nrimntnl dir~ctinn and I~n\.o hprn mined tcr n depth Of ~eveml bundrd Emt bel~>w their 
~tirlnrr n~rtrrups. Twc~ such Iedgerr, which hrrve been lurgdy deve~oped, RPA known ns the 
R~mdum C'hipT and the Bnld E11g1n. The former J~dgr varies fmm a S O ~ I I ~ C  widt,h of 3 feet 
to n nnrmw vrin filling at a depth uf 1,200 I P P ~ .  Tlw BnlcI Eiqlcr lodge, on thc other hnnd, 
i r i c r n m  fmrr~ IL surlm widtt~ of 2 icrt tu 20 lcpt nt n d ~ p t h  oi .ilK1 Irrt. 111 thc lottrr Ir@ 
tltm vein ati~lS rlinnpa from kr In.+rni!lingorr rnrryllig $10 tn I15 in g ~ l d  vt~lues p r  Inn nrur 
tho aurfticr trt n low-nude orrb flwnyin~ not ovrr %I tn 02 per toti at  50n fwt in rlrpth. 

Within t t i w  qunrtz &dine the pnld in nnt ttnifomlg di~t r ihu i rd ,  but is srp+rpllr*d 11mw rind 
bl~orn, Iorning rirh po~keb, whic4 w r n  to rppna-wnt rnrirhrnents wbrre the moin Icdgrs urn 
int,mwrtod by ~mallrr quartz vrin~. The err in r~wntinlly rrer wid nnd gold-hr~ring pyrite, 
with R ~ R I ~  nmnuntn 0f gnl~na nnd upiinl~ritr. Qt~or t r .  und rnlcitr  am tlir garqw minrmls, 
~ ~ n d  lilrnn oF ri-ttpl~ita occur In~twwn i h ~  fillinp r~nd tlir hlitrk-l~~tt. ctjitntry. .\n n w r f l p  
v u l u ~  of W p r  ion wau olltnined fn)m t h ~  nrp rnilld, nnd 7-i pc.r cent uf hlw p f d  rcmtpnt 
wn9 anv~d by nmnlprna~iot~. Thp mncontrntrr cnrrird %SO in gold and M numl.s or mow 
nl silver pcr ton. The bl l iun m y  wried from E l l  tn 8!(i p r  crunw. It  ia h t p d  thnt tba 
pmd~rctinn of this rnirru ha* urnoi~ntrd tn nr~rlp %rW.l,m. 

h lilnnel :3,.m f ~ e t  in lrnp$\i undercuttl the RiilJ 1:afdp w i n  500 k t  bclw tho m~dfice 
o~~turop ant1 mrauntcm tho Surnrl~~t~i C l l i ~ I  ut a dqr l i  r * l  1; 2IX) Icrt. Pmtu this umrking 
lrlnn~l to thr surfnctr mrml nl thr Irdp n~ntrrinl hus l r r n  pstmtpd 11' ov~~r!iiind sfoping, 
and tho ~ t f i ~ l ~ n  hnvn h r n  s u p p r l d  Yd~y ~qilntr W Z I ~  nr i i~~i lwr.  hI.Jm the tunnel Iec~1 am 
nttrhrril)t w~w ~nurlv t,u minr l l i p  urP Ey undr~rlilrnd ~ h p i n ~ ,  Ilut, an nlrrudy mentinned, nt this 
~ J e p t l ~  the ow i~ IWIIIW t hi> nvrrnm Y n l i l ~  nnd Ihc iiivrstiptlionir npprue oat to mrmnE 
luril~vr cxprnditl~w. 

l'lic mill ronmins in stmlptc witti 4 l a w  F r u ~  mnnrrs, ond wbpn running nk Iuil rapuritp 
ton. OI rnrk wmm milbd p r  day nt n cmt ttd:10rmtr; p-r ton. An Winch p i p  1zW iect 

in length ])rings the wtitpr lmnl a flilmn, thc Iorr.~smd nl slrirl~ iu 1H;" fmt nhx-c  ~ I I V  parr  
plant, und will)  LJIP nicl of two Pclmn whwls l i O  horsrpur~-r om gpnenttrd. Fmm the mill 
n wtqpn mad, ig r th r r  with n nhort lmniwriy, Ir0lid.q t 4 t  thr rhud,nnd arcr h i ?  the cnncen- 
tmtcs R ~ C  ht~imlrd, nnd ihn convoying ynpmnq return with lrrkht tor tho mine. 

Thr tutnl r tmc  ot pduct ion iq cstimrtcd nt E.3) p r  ton. IhFjng ~ h n  autumn of 
the Iwt of the tlrrr1np-d ow wnq b ing  minrd nnd o dimmund drill wns in w n r ~ l l  o i  nth~r 
I d i ~ q .  This pvidmlly Tlkil~d to rtrvpnl u n ~ t l i i w  rd in~p>rtrtncc, lor ~irw thrtl time appra- 
liom on ttlresn pmpnrtir-q havc nnd a prrion or thc mining plum llun k n  rprnuvcd. 
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CIw to the ~hom on the north sidc nt K n d i i t  -h, np- Sumdum, numomus clnims 
hnve been 1ocat.d upon a wide bPlr of m i d i d  m k  b l o n g j n ~  to the kchist belt wliiell 
liw djacumt to the Cast Rn- diorit~.  Thc ow I d i m  consist nf silimtls schists carrying 
d i m i n a t e d  sulphideip and stringvrrr OF qunrtz and mlcite which fill apenim along dro 
e h i h t y .  The manr of rnirwr:~limti(~n Follows t h ~  s f n i  nZ tl~r whists and with an 
width of wudy l$)F)rJ feet ir tmwablc lor a mi[? or more dong tlteir autrmp. Tha o w  nro 
~olold-baringpet*. galenn, and +sphalcn'te and are reported t01mat.r lrom pd)..W to $3 p r  tan. 
A r n m u t  lunn.c1 180 ieeL in length nnd n few open cuts ~ x p w  tltr rnimprul id  rrxk, but, 
hour much nr t h i s  will ew~tndly prove to hp r n i t m W ~  cnn k~ determined only hy mt)m devel- 
opm~nt work and cur~fu1,~tmpiing. 

17t~ Ocennir Vnnp of r l~ ims  is  aitunkd m thr srnnlI rove just PR* OI Pobt Aatley, nt tho 
muth mfrnnw to Endirott rim. Tho depwits here lio in tha s ln~reens tone  Iwlelt, though 
not fur tn thr iloutl~mnt ia nn intrusive m a s  of gmp diorite over a mile in width, which I~IU 
pmbmhL~ plnyd no ,sniulI file in t,he deposition of  the ores. Around thia i n t r u ~ i v ~  mnss 
mnny or the wdiments h n r ~  11- altered trr qlznrhites and cnlcnrwous mhisb rich in mirn. 

I r m l n r l y  distrih~trd nlnng the arhktositg of tllin country m k  there bns Imn an  i n t w  
duction or ~ll lpl i idw~ nwnmp~ni~d I)y qunrtz and cdlcitr, with no mppnrent. rhnnnelx to 
which the met~tllil~roua sululirlnu we* confined. This wrt ol Rlling hw produced R miwnl 
h l t  n few htindr~d lnbt in width and mvcrnl l ~ u n d r ~ d  Fwt in Itmgth, within which oreadnnd 
mnnla rirh in silvfrr nnd coppr nre ~nronntemd. 
Tlm ruin~rnl* an? in t h ~  milin hruite, cli~tlropjrite, pyrite, sphnlerit~, gleon, nnd nntim 

nilver. The proportions of the melnla in tli~ee OW do not oorrcspo~ld tu t h w  of nny ut,lrer 
dmpmita in tho Juneau hlt. 

A h u t  200 Font nr undergrnund dev~lopment. wmk has heen done, including wveral mnnll 
.tunnsl~ md n nhnft c l m ~  to tho show, h small hti i t  and Inlrnp hnre 1-n installpd, nnd 
huildinp have h ~ ~ n  ~wrted lor the accommodntiun of ti down nr more miners. 

Minomliaatiun or t h ~  mcks clan he s ~ ~ n  in d l  the opnings na w d l  ns in the o l ~ t ~ m p  nlot~g 
the ~ h o m ,  but how much of thk will eventunlly ppl)~-e r~alunble or whether thnt nlwruly 
s x w d  may bA profitnlhy n l i n d  nfid shipp~rl to n mndtrr con not b d~termined nt p m n t .  
VIP prwpert, how~vrr,  appen1.a wortllg of Furtl~rr d e ' e l ~ ~ r n ~ n t .  

Adjni~i in~:  the 1hanir: p m p r t y  Ln t.hp west 6 the -4pollo g m p  nl claims, locnted on R 

airnil~lr rnir~~nll  Iwlt, hab wit11 the pxcspticln nl n tunnel .W irt.1 in l~wh no a u k  hw IWII 
drmn on thin pmprty. 

fiDLKHAM BAY CROllp. 

On tho wiol~ih sidr of ~nd ir - t t 'hm,  5 m i h  s o u ~ k s t  ol Smdurn, is the Ilokhnm Bay 
p u p  ld clniil~s, ~ill~nlrtl nt llRW fwk rlevntion, 1 miPr from the show. ILs ow Indy iq II 
minmmlixrd qunrtr l r d p  in t h ~  w I I I - ~  llelt rnrrping p l d ,  silrcr, und roppr VIIIIIPF*. NPR~Y 
:900 iupt of drv~lirprner~t work L l l l ~  k n  done, :bnd u 11kyc tunnap of om is ex@. 

M W L I P  I-REEK. 

Mwr ~ l d  haR hm known tar thv past tw~nP~- f i rp  ~ C I ~ W  t ~ ~ l l v t l r  in (IIP r w k  ~ T I ~ L S  m d  
hnnks of I'uapm Crre't, l l r l i  nnl:; I .;ti,ttll ~irlrr mjr~ld Brp wnlizcd hy p n q w t o m  wrtrking wit18 
d~csrrl 1tn4 altiicv IWK, ntld tltt~r~gh rnnn-r ~ I n i r n ~   ere t w i t ~ ~ d  few hnrc hen I~eld. 



THE JUNEAU GOLD BmT, ALASKA. 

PD%T 

l m m B h m Y .  

Port Swttishnm has its entrance on the nortbemt side nt Stophem I ' v ,  30 rnitrs 
scruthmt of Juneau. (&e fig. 5.) It is n n a m  tiom1 llaring thmc hranrhp~ or arms. At  
L ~ P  head of Sorth Arm is Spwl River, s swift-flow in^ st warn which rmtcm thc Cawt Raw 
for s diztam nl 18 milm, The trihotary to East rim, n mtirh shorter inlot, in whit in^ 
Itiver, t.mv~ming t h ~  mountain ~ t p m  Iut %5 mile ,  t h w ~ h  no1 rrr*l.iri~lting it. Thia river 
is r ~ a v i p h l ~  in small bats for sfnut 4 milrs from t h ~  mud fln~q nt its rnat~tl~. At tha hand 
of S t l l l ~  Am1 nrr cxtcnsirc hts wt~icl l  nm ham at low sntcbr ~ O T  R rliatarlm t d  1 millr, 
nnd h r k  ot thew in a low rnlley 5 milm in lesgth ronnwtin~ wit h Iiolkllam nny. 

Fmm the nltorr line the land rkm abnrptly to paks waclling heighh OF 4 , O  tn R,OIXI 
frrt. The pninsltla of Snet,tisham. 8 promontory with peaks nverqing 2,500 Ipnt in rlr- 
vulion, is mr~nectd wit11 thr mninland hy a low  pas^ lm than 100 Ip t4  nl)avn tido l ~ v c l .  
Snrtriaham pontoffirt is ait~r~btrd nn bhc norib cod of thk  pc.ninwtln allrl R milva En~idtt !Ian 
entnrnrr to I'ort Snrttipl~am. 

Rn. A--Rkrtch map nf Pnrt Bncttkhnm and vktnity. 

The m k  fmmations nf this m u  am in A mclvluw reflertd hp tha topogrepby. The east- 
ern portiom uV ths inlet arc hOdePFC1 by the ( ' o h  H n n p  i a t n l n i v ~ ~ ,  which RxtPna to thc 
Ihmdmters of the tributary rivrm. Tho whist ~ I E  O F C I I P ~ ( ~  tho spaw between thwe 
intntgires and t h ~  nortll and m ~ t h  nrma or I tip tray, r h i f p  nt  the heads of t h ~ m  a m  the 
vaIl~ps am ffwd hp B hl~ck slate which i m  rrgardp~rl as the rnntinu~tinn of thr deta band 
murring Camber north in Sheep nnd Ooltl r rnrk~ .  .L in llrr Jr~neau a m ,  wmt oF the ulaM 
there is e broad belt of slates and gm~n~tonw,  r~birlt form Snritisharn P~ninaula and the 
show nutcrop of Stephorls P w a p  to tlra nori h.  .\ maw nl dinrito intrudm this outer band 
and is ~ x p s e d  along the wrth ~ h o m  of Port Snptliuham k ~ r  a di*r,nnrc of 1 miIr. tlimlgh an 
the oppwite muth shore it is hut n Iew hundrrd yarrla in width ond npppnrri to d g ~  away. 
On t h i ~  ~ i d e  the e d p  of tho intsuaion fire mnrkrd hy myr~gnll0n4 01 homklmdc, snd there 
BPP many aplib dikca penntmting thc Iwddprl I W ~  nrar f lrr cnrinlnrt. 

uRy C, U'. Wright. 
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Several mineral deposits hsve I w m  prosprctrd within thc h i n a p  aread Port Snettisham. 
Them occur in tlm whists as ~rcdl na r t - i t l ~ i t ~  tln. ~ w t t  (11 slaka and grmnstoncrs. Their ~ L P -  
tributivn, however, i s  in emu 1)ordrrirlg thc dioritc bltu,  und Fmm thin 8s well EW other Iactcr 
tbey am ~ ~ d ~ f i  mult  01 t l ~ c  dioritc i l~ t~us ion .  

The only drvelopcd prosprts nnrl tlir only dtbpusits visited arc thtl properti- of tlls 
Alaska Sncttisham Gold Mining C'rrnlpt~nj-, sit urrtrd on tho south alrrupt &om of Port Srml- 
tisham, 3 mil= from thc cni~wn~.r.  Th~rr aiv trvodgar i t  at, t,bislocality; one is RU i regu l sr  
quartz l e d ~ e  near tlw rcmtm+t of t l ~ i b  irrtru~ivc dioritv, nnd incIcmd in nn altered s l~ tn  country 
rock; the other, situatad tllwdourths of a mila to Ihe ~outh, is a more sharply-dcfined 
lrdgc w t ~ i c l ~  is incloecd ina wide dike of tippawntly intrusive nudesite. The strike of the 
Iattcr Icdg is north and south, with a dip of 20° SE. A line follo~vingaloog this st rike to the 
north will p w  nrar the Hmtrrnention~d deposit. Tho intrrvening s p e ,  Ilowever, is not 
sufljciontly pmpected to dehrmine the a x i ~ t c o c ~  or a wnt.inuow Icdge over this distaoca, 
and the diBernnm iu the valucs and cumparing nlirl~'mls at tbe two p i n k  is opposed to the 
suppceition of tbeir \sing one identical Irdgc. 

Other depasita of aurifcmus quarix w u r  3 milw w e s t  of Soutll Ann, near FL lake f3 milts iu 
length. Thwe arc locakd in  the whist belt not f ~ r  Imm the contact n i  the C m t  Rnnge 
diorite. The ore carricbs considemble plena, md on this property asassosrrnent work is said 
to lrace h e n  don? for tire pwt four ymm. 

Another pmrnising pnl~prct iu the Bench group, on thc uurtll sidc of Speol Arm, ahuut a 
 mil^ inland. Thc I(vlge rxpmd is n quarte-lillcd l i ~ surc  cu1.ryiag nurilerous nulphidm and 
inclwed in the dioritt! muntry nwk. h e m m e n t  work hus been done on tho daim for 

This mine is the fimt property developed l y  t l~r hlwkn Snetlisb~rn GcldMining Compnny, 
which bepm operations j o  1899. Tl~e  oro knrlj*, ~ . q n w d  in tllo kmnpls, h an h g u l o r  
ledgevarying From I to Dfert in width, and n i t l ~ i ~ l  tlris the valurs arc aIso irregularlg 
diatribuhd. It has bsen dovaloped 1)~- two main tunnclu, 750 and 600 feet in lcngth and at 
elemtiom of 3W and 450 lwt above tide water, bsidrr: sc,reral srnn)l pits and open cuts nt 
diRerontpoints along the surface. Ttle omistwmtially an nurifemus pyrite, rich in magnet 
ik, which ronden the e x t m t i o n  of i t s  gold contents dificult. This om, hawcver, is not of 
n high grade and but Iittltr dcaeIopmwt work war in PF~~IYLS at tbe time of tho writer's visit. 
It is reportad that opsmtiona ccnscd in 1m. 

CRYSTAL YIVE. 

The quarts bdge at tbc C p t u l  rnirlt, MILS f i ~ t  d i s w v ~ ~ d  in 1895 t q  B. Heileina. It so 
named bemuse of the l e v  pj-ritr cr~brs which am fultnd iu drerxm occurring. in the surfact! 
ou&crop of the ledge. On tllr sidcs of rnauy of thwe r u b  numall pfirticlw nod o~ystals of 
gold may often be ukrved ,  ru~d this somewhat r~ovol waurrcnm makm the ore nf upmid 
ii~inerslqic iiltemt. 

The mine workifips are situated 14 mil- frnm the wlmrf at Gnntlishiun and 700 fwt above 
tide water. The ledge has a width of Cri~rn 1 to 10 Fcet, avrmgingolwut 4 feet, and is e x p c d  
lor over a thousand Fcct in  Ir11gt11. Frqn~ents of tllr! jnclming s a d ~ i t c  urn uftcn included - 
in the win, und t l ~ w  as well nn the quartz carry the gold values. 

. Operrctjons were first uadrrti~kon at point in  Im1-2 and during this timo the ore 
mined, which wag s ~ p t e d  in  a I&stmp mill on t l ~ c  property, ib: said t~ have pmd;ced 
appmxirnately 95,WO in gold. In 190.7 tho mine r r ~ s  puwhwd I)y the Alaska Suettisham 
~ o i d  Mining Cbrnpany and rnpid d~velopmeat irnmcdiatc~ly Irrgan. >it thp closo of the gear 

/ IW3 the work done m t r d  1,0(Kl feet of tunnrlin: nnd driltiny: dong the ledge at difIer- 
ent level¶. These h ~ I s  were. connectrd by win=% tll~d much of the intermediah ore 
ww mined. 
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A well-equipped 20-stamp mill was erected in 1901 close to the shore at  Snettisham. 
Power is acquired by a flume over a mile in length, which follows the mountain slope at  an 
elevation of 400 feet and rollects water from the many small creeks. This is connected with 
a pipe line, which supplies Pelton water wheels a t  the mill, and a total of 300 horsepower is 
obtained. 

In 1904 mining continued, and most of the developed ore is said to have been stoped out 
and milled. Early in 190.5 this company discontinued operations at Snettisham and plans 
were being rnade to  remove both mill and minr equipment. 

GRINDSTONE AND RHINE CREEKS. 

Thesc arc twin streams heading against Shecp Crcek and flowing in a southeasterly 
direction to Taku Inlet The mountain between Gastinean Channcl and Grir~dstonr Creek 
is composed of the same greenstone which is found farther north in the \icinityof Juneau, 
and along the shore of Taku Inlet this rock extends to  beyond Bishop Point (See general 
geologic map, 1'1 I1 ) 

The black slate which lies between the greenstone and the schist occupies only the basin 
of Grindstone Creek, but thr contact runs diagonally arross the mountain separating the 
two valleys, leaving the upper two-thirds of Khine Creek in the slate hand 

Several years ago considerable prospecting nas donc in these two basins, but veins 
suEciently promising to warrant extensive development \vc>rr not revealed, and there are 
a t  present no quartz claims on which rcgular awt,ssrurnt work is performed. Such veins 
as occur arc said to be similar to those of Shcrp Creek in that they contain more silver 
than gold, 1)ut t h y  appear to be more irrrgular in occurrmce. 

The central portion of Grindstone Valley contain> a 11rd of gravr.1, bclow which thc 
crerk flows on 1)t.d rock. The rim rock of this drptait form5 a natrrfall 50 or GO fret in 
height, beneath which a tunnel has bcrn drivrn to partially drain tlre ha&, but thelr ha1 e 
been no extensive mining operations. The drpoqit has Irecn found to contain gold and some 
sluic-irrg has been done, but no data are availahl(, concrrning the average value of tlic 
gra] I. An unfavorable feature of the deposit is tlir prest,nccx of a stratum of plastic 
clay h~low the gravel, which will undoubtedly cause scrious inconvrnicncc in any attempt 
to ~nirie by hydraulic methods. 

To ascertain the value of this ground systematic prospecting is necessary. At present 
the only apparent asset in this virinity is the water power of the two streamr, which could 
be conveniently harnessed and readily transmitted to Juneau and Douglas Island in the 
form of electric energy. 

SHEEP CREEK. 

TOPOGRAPHY. 

Sheep Creek, which emptirs into Gastinrau Channel, 4 miles southrast of Juneau, drains 
an an:a of about 5 square ~niles. (See PI. I' and fig. 6.) Flowing from the water parting 
next to  Grindstone Creek, thc course of the rnain valley runs from southeast to northwest. 
About 2 miles from its head tlrc stream rnakcs a hroad turn and in thc lower milo and a half 
flows toward the southwest. The total lengtl~ of the valley is about 34 miles. -Tlrr upper 
and lower thirds of its coursc hare steep grndw, but the middle course is ovc.r a gl.avcl 
Aat sloping from 700 feet down to about 5.50 fcct elcvation. Below the gravel flat the 
tributary slopes are very narrow and there are no side gulches. Practically all of the drain- 
age comes into the upper basin, where the walls of thc valley arc steep, though up to an ' 
elevation ol about 1,800 feet they are covered with alder brush and grass and are generally 
sodded nearly to  the summit of the surrounding r?dges. The latter are nowhere more than 
1 mile distant from the stream, though they rise to elevations of from 2,500 to  3,800 feet. 
As in the case of Gold Creek, the generally smooth, 1)ut somewhat corrugated character 
of the slopes points to  the molding action of ice, and tlre recency of glaciation is indicated ,~ 
by the shallowness of the rills, which collect the drainage from the mountain sides. 



. . 

SHEEP CREEK R A E I N  

Shou*~n: topnerapnj and v r g ~ t i t t ~ o n  
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'h formatiom of &Id T m k  rxtr-nd aitltotlt it~~rrnrptiuil ~o~~thr~Huf .~srr l  tn Tirkt~ Inlr~t), 
but only the two ol~frr divi~io!ir--na~ln-ly, lbir Illark ~l*ta. and t l ~ r  grnrlp o I  prmnattlllrst 
and interrabated slatr*-srr t+11! I I ~  s! i f~p c!nrk. On lhn ridpm htn-mhtl  (hold ~ n r f  Shrc~[l 
c m h  tha \land oI rlnrm w i ~ h  iltrir in1 nr*ivv dilipr III rlnrk dirvrrtn i g  a l m t ~ ~  tl,RIXI lrpt nrnnmu 
and flyis width i* u ~ ~ l y  sliglsfly rliminisl~fci in r l i v  vit0init.v nl  thr riril~rlqtnnrb ( 'mk rlividr, 
34 mil- distant. .L in Gnld C m k ,  tl lr lrlnrk ~laEl-r rrlt~tnin tgikrs of dwrk dioritr (nllrtrtl 
pillhro), umhir.li lollurr- ~lirb pnrml twnd nl tlla+ tnrrneiit>tr. Ilrlr.  llr~wevnr, thm enrmklw 
llttvp nrlt hnr-n pall!-  d t 1 r r ~ l t ~ t  1!1' vrin ~l'ntam R I H ~  I ~ I .  hmwn I . O ~ P  whirh i.y 130 r h ~ r n t t r r -  
istic i t1 Ihv Ebr1r.r ~ n l l  .\lnqkn-l!~nm\i rrlinm is not Inund rarvpt itt i.hc vivinity nf tllr. (Fttulrl 
~ r l d  rrirry pmprty,  nl111i-t. n l i i t l l~ ~iiica-lwnriri~ l m w n  mrk rx:cum. 

Pro. 6.-SWkh tllll]~ vf S M p  ( ' r~v t i  

On ihr r;nutl~rwl rirlp. of Shwp I lount~in  mnrl rx~mding w~tliaastwad flrr I !  mil- Ir; 
a ~ u m ~ a f i ~ t  implIar dike of t l ~ r  C a s t  Rmp* typm trt dinri~r. Thb w k  r k l y  n.r*rnlblcs 
in cornpition tllr nw-hrarinp tlikqv of thr Tmrlu-rll minw. snd hem i~ h s  I m n  impwe-  
nrted lo a wrtRin ~ x l p n l  1~ wzlpl~idm nnd Irx-ally rrrrriair~.i sfrinpm of qimrlz. Tlbin 
intmion cuts R dike of thp dnrk ( l i ~ r i t ~ *  aEm11t WX) frr i  nni-fJlrcwt of t h ~  b l d  and ('U? 

wurkinp, t h ~  mt~biishing 13tr n~lnti\'t- ngv ul t l w w  I*-0 t?7 )~9  01 mck. 
.?lr t fir h d  of S ) ) c r ~ f h v k  iq n nlnqidrm t # f ~  t f l i r - k m  nf t ! ) in -Mdd hl~rk lirnrstonc lyiw 

next in thr main rmnstonc ctmrat.t. .\t timr high8 thi* I im tc rn~  .sprm 113 I r  11ut little 
ailected by mrtamorpl~ism, but c l w  impfc~iun ~ ! U U Y  htmt practiultp all of tlw m r b -  



crorln rnnbxinl whirit ~ ' R I  tlw dark mlor h~ 1- 1 7 h a ~ I  to mphitr. Thin mincml 
W I I ~  i r l  minute. flnkm Iyim~g parslLl with thp stmtifiretlon and prrltlrlviw a numrwlral 
wltiatr~o nppnrnncrb. or ln in l ay~n  ronrain a p t  rldmel of ppritc in minute shiniri~ 
rulw~.  Tliv lnunrlary h t a ~ v n  t h m  linmtonra nnrl rhc ~ t L 4 t u t ~ w  is mwrh lcsa -Bar 
1I1.n IIIE tr>rmlmndin~ fiorir~nn Iurthrr nonh. T h i q  b ~ p ~ n r r n t l y  duc ta tho intn~sivdq 
nnLrm. ut pan t r l  thr. gnrrvr$r,riv i r i  tliia vir-inity. t t  in, t~orr-4-vrr, intpmifrh to diqtinpliqh 
tlu, Intnmiv~+ p~tlxhtr lr?i fwrnt f 1 1 t b  otha-r j~rrtium, wltirll an- h t l i ~ v d  tsr hmvc lorm~rl ge 

imqplarity ti? thr mntacta 111nx rlot npptanr. 
TIIV p u p  rd pn+u In*  nnd intt~rl)r*tl~Irrl n l ~ t a ~ ,  mmponding with uiniilar m-kq 

Iadlwr nurtlh. *~-plrt.tn tlw Imnd r l l  Ir11w.k ~ I n t w  fmtn Crlwtiristlu rtinnn*l anrl Iumr the 
mu\ri~tairm Iyinf l r twwn t ! ~ *  1*&.111w 111 SErtrqpl nnd (h-ind~ton~ r-mkq ~ n r l  i ill(- wnicr. Tllr 
coritart witti 11rr. 11111rk-slatr. I ~ i d  Fotlou~ 81 tnir1.v utraiglrt thllllm tnm) a print juut nurtll- 
P R S ~  n l  Holwrt I'cuk to Talir~ IIIII-t, jwt atn~t*~. Riqhop I'c~int. 

JLR cvrnpnrrd with ll lrir nttihr~lr- irr Oulrl I'rrck, thp wb stnntl at mnairlr~mtrly hifither 
nn~1r.a in tho napiurl ilmirwrl 1 3 y  Stiwp I'nrk. Fnm alwtlt rfio un till. I i t l l r l  ('nrk divide 
tl~rb dips inrrrkur. tu 111P in thv I I P ~ K  part uf L~IP Iwin, rind on thr I;rir~illrtttnr* dividil tho 
t n ~ & a m ~ 1 i ~ l r t l y  ovrr~~~mi-d,nt, t h t  tlls d ip r r r s twp  iownnl thr r~r~ttirvlat. In~wrrtling 
width OF LIi(0 h l ~ ~ ~ k - ~ l u t ~ ~  l)anrl w~utl~warrl Inlltl C d d  C m k  wtrptrt l l w  p r n l 1 r . r .  of c.nnuit1t.r- 

I rbIc lnlding anrl cl~~plirnt ir~~i or thv mtrntn, hut no dimt rvi~Ivnrn nl r lbiv s u n  rrF strurtum 

Tha rrmcrritmtlnn ut ~ninrbrnl-I~w-ing urninil in tlln prirtilrn rsl tlw Irl~~r-k+Intr Ilantl I p g  
w x i  to thr ~mr.nntrmr- in w11ll tnnrkrrl En S)lrr.p Ctrvk. Tliv d~v~l~rprnt~ti t  I I ~  thv Siltwr 
Quwn and I;lut-it~r nlintr ha* rrbvrnlrd s ~urr-tn.wion ~ l t  vrninrr t r r t ipy iu~ n zotw atluwt 1 0 0  
fcwt wirl~! n ~ x P  Irr  thcb gwnrtonn contart. Tllir net, ur #ynGPm 01 11-A& i8 prnrnimn~ly 
drvr)npt.d lnrm ttw t~pprr pnrt of tllr dopa I n ~ m  rlln Gold Crcrk rliridr to the I h g n n  
~ m r p  ul  r l n in~~ ,  dit 1rrt4-tl .Ir)i~t FF,IKYJ Irrt Fr, lhr, noutlilwlr. Fnrt h ~ r  rhfr~tr:: t hc mmc cut~tlir 
tlw vritin, i l ~ z r u ~ l ~  pnwnk, am .umdl~r nnd I1nr.t~ ric~t I)rrb~l rxl~lllrrd u~irlrqn>l~ntl. 

O l lk id~ of tJri.1 Innin sIptrm of l ~ d w  mnny indivirruul rrins nrr trlurltl i r i  tllr blnrk elstpa 
rm tlin c11~p.w tp~rtlwmt trf ttis c w k ,  hut sn Iltr IIH w r n  ttrrw R R  nerrr coniisluouq for muw 
t,l~nn rt I~ut~rlru~l ft>rt or M* unr! n14lvt uf t l i ~n i  nm notch wlr~lrtcr ttlnn thh. Thrse outlyin~ 
vniriu RPL~ ununlly tmmtVem 10 i t r v  RIII~F *trurturr. ~ I I I P  111 tttrln crjrlitlin Ir~rn p l d ,  lmtt, it 
nrtrtnR t,Iifit ttiey ctin hardly Iw rb llay ~ r r a ~  ivnprtanco cxcrptinp: to p(1t-k~~ Iluntem. h 
mi~pla o l  ~uch vcina nt t lir Clrrl~ld nntl ('uq milw linvs yielrl~nrl wnira pn)d mn, tru t t ha nipply 
enrrnn to tinvtr Zx~cn in~uficirr~i t n i l i ~ ~ ~ p d i ~ r l r l t r  ~rprnt  ion. In t IIP ~ i ~ r i ~ n ~ l * o f  I!M IIPDC* 

ptatiw wa* i r i  pzmgrclrm juyt rrllllvn thr (iut~ltl t ~ r i r l  I'UT pnrprrty i r l  11 dik11 of Urny dioritu 
whmm, in nddibion tu c~rrt~idtltnl)ls rjll~rrt~r rririing, tlir. mwk hn- lmn irnprqnnkbd wilh 
~ulpliitltw. Tlw ~ ~ n t u m  . ~ f  tlrn rr~irirnilixnt~i~rtl i~ siltiilur tu 1lr111 ut tllr Trrmdwvll om diktr, 
but tl~r m k  is nut i~ltnmtl trr t i l i r i m i l i x ~ ~ r l  t,rl iha~ ?umr r l q ~ ~  ~bnrl, t l i o u ~ l ~  ptttl iu rrp~rtr.r l ,  it 
ir .wit1 thnbcx~nqivo ~lrrnpling Ilrur it1rlic11t4.d only low rul~lr-. 

systrmmd C~r#inrnn('ltnnrbrl, b ~ ~ t  nn o nth. tllrqr :tre rnrn-lyp~li f i l l in~w unr!, t l ~ n u d ~  tltcg 
rnny wrikin p ld ,  urn nrvrr ~ r t  mmlliri~nt ~ i x r  ttl h~b nT grrni~t villur.. Uu131 i Iio p r l n t u w  nnd 
tlrn awwinttd l ~ l n ~ k  nlntw lirr hnb11Ily iillnrj Iry pyl.itt0 n'llirl~ wactrw witll~)ut rltlier vein 
mincmlr, ljui rniwnlliztlt i<)n rrf t hi* wrt is liken-ist1 r i p r d ~ r l ~ ~ s  ill nrr r.rr~nr)niir i~lipor(~~rice. 

A, F I ~  RH p m n l  d~v~l~jpnt t lnt .~ show, tttrrr npIwlm III In' lit L l r  c.E~u~$cur of liltding wohb10 
rnin~rul drprrritn cmhiti~~ ul tht. limited mnc lying ncat t r t  iliu t ~ m i ~ i  rbr,ni~wt uf the Mnck 
n l n h  ~ n d  p i a t o r r r .  

DEVFMliWXST OF TflZ YtfXW. 

Thnrntim pnnh~ct ium ni*pCmk hnsmrn~ fmm t l t ~  S i l r ~ r  Quwn p=ni~p aiminem, which 
cornprim tllu Silrrr Qtlwn, CInri~r, nnd .\+manrioll c.lnims, aitli wvrral ot,llpw sdjarcnt. 
The Lundon, lladfurd, Gulwnda, and Glucicr rltlima WR! jo~llted in 1W; t h ~  Silver Quwn 
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and kscRnSion in IRSR. N t e r  h~~\.itx heen d e ~ e l o p d  to n certain extent, these claims were 
bmught under a Ringle owrtemhip, 11nd in 1859 the S i lv~r  Quoen Mining Campany d s d  n 
lktamp mill, which w m  uprnted until 1P05. In the latter year the property was puiL 
cbnvcd by tdhc Kowll &Id 3IiningCompmy nnd 20 stamps were added to tbe mill. Bucket 
t m a  wem irrstalId and n n a r r o t r w  milm~d rrns eonstruccd from the ore bunkem to tho 
d, about ihrce-lourtl~a OF a mile diqtant. fur set-enil yeverlrs p t ,  m d ~ r  the ownrmhip of 
the American Gold >fining Campany. t h ~  property has been work~d by h s w 3  and hss h e n  
s fairly steady pmduccr. VIP 
stamp mill is ~Ftuated n h t  1 
milc fmm thc lnndinff on Ga+ 
tineau Cbnnml, but the con- 
rentintine: plnnt is lmted on 
I l~e  k c h ,  the s e t  pulp Wng 
&limrcd by means of co~ered 

The erwk lurnish 
smph water p w e r  h -rat- 
ing: the dppmos which run thr 
mi& d c m n p m  and lkl~t 
the rarious KO&. 

Tbe production of the Sheep 
Crsek minm to th elm of 1933 
is .estimated at  WG.00fl. 

P&tim.-Wi pqertp i 
situated on the dwp rnounlnin 
dwpe northw~st nl Shcrp C m k  
b h n .  It h n d *  from t h ~  end 
line of the ~ ~ ~ k m - P r m @ v ~ m n c ~  
p u p ,  1,5W fwt northwmt OF 
tha Gdd C h k  dividr, to Sheep 
I'rcrk Ib~sin, n t o ~ n l  Icngtl~ nl 
G , W  Iwt, nnd k t h m  rlnims 
or IHKl rcct in width. Tlir 
p u p  conaiats of mven lull 
rl~ima and six fmtitvm. linr- 
ing s cumhind supcficinl nwa 
or about 22.1 aarrur. 

~wlopmmt. - ' l lc  Silver 
Qum,  Chitit.r, and ARcenqion 
c l a i m  IIRVI? hmn worked in- 
dsp~ndenl~ly. 111 lW:1 thc Sil- 
ver Q,,~,,, Kurkinp cunrisird FIG. i.-1IkcICh mnp nl Stlrer Q t m  gmup of claims, nhming 

err nlmut 2 , m  fwt of drills 
npprnximntn wlatlnn of wnrkltlp 10 tha I d  goolopy. 

nnrl c ~ . ~ u t s  on thm l~rrls nnd .YRl feet nt oonnertin~ rairsas, m t h e r  with Lhe ore stopss. 
In tho Olnrirr nrino them WPV :3,XHl Ilmrt nt drift* and r n ~ ~ l b  nn fonr l*\,~!s md lm I& 
of ormnect,ing rai*?~. 'I'hn m n l l r ~ r l  I lrx workinw, I o c A ~ ~ ~  on the M n n i o n  clnim, amounb 
Ing to 8 frw I~lindn-d irrt only, nrF a111 now ovnil~llls Tor ~xmination. 
In lW3 connwtion wlla n ~ d o  hetw~en 'the Silver Queen and Glaciot mines, md ore Imm 

tho lattor k n o w  ~~n out by wny uf tla Silrer Quwn workjng~+ 

Bull. 2 8 7 - - 0 G 5  
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ffnaiqy.-Tl~e matnl!il~mus veins in thh p u p  or mines r~prasent the eauthrsatw~~rd 
continustion at the lode ~ t e m  of Gdd Cwk. 7 % ~  h n d  of black s l n h  free from W n -  
atonca is hole nsarly2 rniIt-3 in width, and nirlm or lpps veining in p m n f  e v ~ r p h m ,  hut the 
only veins which am at all prmistmi m u r  nrnr rhe Imt wall of thn a l n t m w x t  to the hound- 
nq- with the g r ~ ~ o , s t n n s ~ .  JYew thry ntwpy a % n o  W rlr .50n feet in width, not sharply 
limited on thpnorthenst, or jnlnnd ~ i d r ,  llut, drfinitely l n u n d d  on themthngst by theuppr- 
m& hpd of the ~reaa~tona writjn wlrirlj Fnmn thtr rnrmntainq next toGaetineau Chsnnrl. 

The nwmp drikc of tho htdrlin~ nn 11111~rnlin~d tmni the mntsct h t w n  the ~ lu tn  a d  
greenstww is N.3T0 W.,nnd bhn nvtrrnp dip i u  nlmut ROa NE. la tho mine m r k i n ~ ~ ,  h- 
rr-~r. the dip is uwnlEy anrnrwl~rrt I P ~ ,  ow in^ 10 tho ine!inntion of thn M a  the a p ~  ot the 
dntep-wnstrme cnntrret in diqnnnl to the Iinn or ~trilie and trends a b u t  N. 7 B  ITI'. (Sea 
f i ~ .  7 . )  

A vertbl wtim in h ~ r r  pivnn, running thmugll Iha Clat.ciPr mim, lo illoatraic thc dtitade 
ofthe rocks nnd the pmlogicnl paitinn of the mineral atme, (&a f i~.  8.) 

Fln. P . - l ' r d l e ~ i ~ n  fmm rntlrllh rr l  Phtpprmk to Flacl~r mlneand Bm MnunEaln. 

Tho ~ l n h  Rm in mew mnpd mrnilnr to tEiw of Gold h k .  T h q  r m y  mrwi6mbls 
nmount~ of pphite .  T h ~ i r  r l p n r w  is pmct ically pmllel with the g r ~ ~ n d o n ~  mntrrt. nnd 
thh Intier ia thc only kc? to rllr bed din^ in tfii* ricinit~, thc dntm tthm1wlr.n ~ h n w i n ~  rln 
vr~rintiorls mficiont Enr d r t e r m i n i ~  1111. p e n m  of ~ i n t i f i r u t i ~ n .  nikrs UI dnrk dio6tr 
(nlt~md gabhm) I I ~  lound in tlw rlilT* nlmm the m k ,  but none rlf  thiq w k  r l i r  rtlwwrrrd 

tn thom of Cold $wok an? prment. 
E;rnrralftaIrjrcsqf 1IN: w ~ i r t ~ . -  In Sticcp Oyppk the ~ U & X  v r i ~  Of fhr main lodo q d ~ m  am 

s t m q c s  nnri ntom mntinunirq tllnn in Cnld k k .  (Fm PI, TI.) T h y  rrlllnw in a ~ n r m l  
rrn? thc htidirq ant1 clmvnp of the dnbs hy whirl, Ihry nm inrlmtl nnd t hrrrrorp $trike 
mrthff~d nnfl ~ ~ u t h ~ n s t ~  anrl dip toend  tlln norlhrmt. (h lip. H nnd 51.1 

This cnrqmnrlcnrw. nf win rclurws unrl strntilicntion is, hnsl.vcr, only nppximnta ,  ks is 
pmred mrint iortri in t tic dbtnwr htwwn 1 ho gmrtwttmn mntnct find rrnp pn&ularcein. 
I n  pln- the Silrcr ween veiu, whirl1 t~ns boon lollrln~rcl z~ndrrgwunrl Itw Wl i w t ,  iy only f 5 
lIwt 11hnl.e ttip prwnsronp, hut ~19en-here nlnnr t htr mit,cmp i l ~ r r  i r~t~rvcnin~di~tanw, kmmurh 
srr XI k t .  So sllw in t !lo c n s ~  of z h ~  Glnrirr win u I ~ ~ ~ I R R I ~ U L  nn Ein. 4 l~~cc l  rrvrnlv the green- 
sbne only Q lept awllp, while at the surfarr aZnlvr* tho t111nk trow\ ( N o .  2 Irvtl) the inten.ul 
i.9 ronsilE~mhl~ more. A w t l i ~ r  acidrnrp nf c m u t t i n g  i~ t.htr Ind: tli~lt llle I ~ p p r  Stwf~k 
lrari tin.< A more northmlr mum than t tic Glnr i~r  on ihn thnw l ~ r o l ~  wliem botlt veins have 
t e n  mnmntcrcd, und imm Sir. Icrrl upwnrrl r l i ~  vrrim d i v c ~  anlightly. The rule raver- 
ily! thcm obserrations ~ s 5 m 4  trl hP that Imm ~llr~tl~rwit ttn nnrttiwpst nnd Imm below upward 
the veimwole away barn tho grwwtom oontsrt. 
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A m f u 1  cnmpahon of o k a t i o n q  nlnng the minernl zone for II diilbcu of &OM rmt 
indicab the p m n m  of three mr four nearly pnrnllrl r-einq in the uvernw crilw wlion. 
I.:xpc*rum~ of td mrk nn cumpumtivrl~ frrv, w t h n t  tho extent to which t b c r  vcirw nm 
mntinumv can not tw d ~ ~ r n l ~ i r t ~ d .  11111 lmm nn rxumL~ution a1 the mino w o r k i  it in 
b l i~crd  that imt~nd of h i n ~  cwntinrtottrr w i n s  t l i a  bodirs of qunrtx Liive the lorn of diw 
c ~ ~ e c t d  plat- rnrinhl~ in ' t r n ~ t l ~  untl drptllttrlrl ~wrnngcd in o~rrlnpping p i t i n n ,  

Sil~w Qurra ruin.-This rplrl \)an I m n  t~iinrd from three lerrls and found t u b  m t i n u m  
fw a tntwl hetjmntal dintanrr o l  COO [rcat. On the dip it ha9  hren stoped to a total heighl 
of over 400 Iwf. ( h a  fie. 10.1 ; ~ ~ H ) v P  ~IIP Iiirlw$t aorkingrr the win is repesmred by 
mrerst outcrop a l o n ~  thf trail, hut Iit,re t l i ~  qunrtz i~ e~idcntly nc~t cuntimmm, h a ~ r q  t h e  
form of d ~ w n n c r t c d  knxil. O n n  d t IIPW (IUAHX atr~nkr; n frw inches 1 hick nasmmuntmzd 
in the crorrrrizt portion of KO. 4 lrr~l  i r l  t l~c Glacirr rninr, thnt thp total k n m  depth of 
ttw \?tin, iticludrng the intrrrupt~rl prr- 

CI 

tion, is st>out (HW) ftwt alon~  t l l ~  dip. T l w  
axis, of thn am altoot riwe tuuxrd illr 
northwmt, w is & o m  hy !ha i ~ r t  tlirt 
wh.iIe in the lawcnt or Nn. 8 Iorrl lir om 
plnyed out .100 feet Tmm the mdnw, in 
No. 2 it IS-= a t o d  nearl?- 2 M  I w t  
farther, and in So. I ,  :M Iwt heytmd r llr 
ond on the level helm. (5-e r r m v r n  
of YP~TIR, Pl. C'II-) 
Sn tar as muld IP drtennioed Imri~ the. 

vld vrrrkinp the Sil\-w -11 r t b i r t  u-n+ 
ua~rally qif i t~  sdid, rqing in thick- 
froan 2 to T, or FT let, ~ J C  on So. 1 IPVPI. 
l ~ n n i n g a b t  1 0 0 l w t  tmm the wtcmp, 
the win  b double, m4rrt iq of tkn par- 
~ l l ~ l  ple t~s  of quartz shut 6 feet m&t. 

Bolh wing hnce an aremp? t h i c k  of 
2 fwt, m.arying I m  1 tn 3 or 4 fwt. 

F'mm thr r r l a t i r ~  pDeition d the p n -  

rlnw fonts t t  dong the tmiE blow SiIcet 
Qt- lerel So. 2 and in rhc ravine akwrt 
%TI rn t hr twtmrd, i t  is e d e n t  t hnt 
t h ~  strata arr di~plnred hr m bult ul~icl l  
r a m  an o!T& lowwrd ths northra*~. 
E x p w m o f  Iwt[ m k  in this vicinit?'ntr 

f ~ w ,  ht tnrm the lm?d dala nht~innlrIcl 
tIlr h t i m t a l  I ~ M W  or thi. f~t11t H [ I I O U ~ ~ J  YIO. g.-G~n~mlimrlcrosa wcthnuf S i l r r t  Q I ~ I  an4 

nb,ll ~ ~ f i  fWt. mPm iq t,r.idmrt. ,,{ GIBCICT mInPs, sh-=il~p dip of win- en4 wluljon t o  

fauftirta in t !lo cmslgcut t,o t ttn rrin (In Sn. Ponhpt- 

3 Ier-PI, hut trrm t,hr o f T ~ ~ t  npprnm t11 IIP ~ i i l y  A few Iwt, w the1 the total f h m  is pmbattfr 
~ffcctrd ty ~ ~ U C C * R R ~ V P  RIOPR ~ I O I I F  L P Y ~ T R I   PATI IF parallel Inuli p h .  Thp prpspn~p UI 
thiq t?wnk rntlat 1m t,nk~n into rnnni~lcmtin~~ in nnp lvnllm warrh  fort!^ SilrerQuenvein by 
extend in^ thr adit f m ~ n  fhn hasin Irvrl. Tlbr p m n t  I e w h  of this tomt is S R  feet, and 
if continued in ik pmnnl diwrtlnn it shnrl!d ritr r l ~ p  Fontart let- I,-!.'n and 1 , X O  fell 
pmridrd the dip of t,hr ntmia i~ inkrn In  Is 45", UR in tlie SiFcpr Qlwn sorb 

GIatirr and ( b p p w  Slrmk ~rr'nn.-Tl~rw vcrlrlrr in thc Idwk datp iie tartherfm t h  WE- 

st on^ than 111~ Fjilvor Qirwli win. VIP (iltl~irr win 11be l m n  m~rkPd for u horimtd dktance 
of a b u t  .55 fppLb and tli11 rrlppr S r m k  for 4TY1 I t r b i .  V ie  A)rmrr hm t ~ n  o m  fmm 
the No. 4 level to the audntr a1rll.r 311. 2 ,  ahnniw A lmgth along. tlw dip of .10U feet orso, , 

whib tha laltm ham Iwn Foilmrd rrmrl?. ;FYI lwt cln the clip I l p n l  the nim lerel M o w  No. 
4 to the surfac* aho~e KO. 1 tunnel. 





Tho nwdnppiq of thm titme ~ e h  is wen Fhown in 30.4  Imel of the Glacier mine. where 
tlic relations, MI Far as wr~aled, care shorn in fig. 12. ,4s the veins are followed bwnrd the 
norlhwaqk they d i w w  dirl\tl!- I n m  c ~ r l i  other and fmn zbe greenstone mntact, tlte 
di tancr  Imm i11r p n s t c l n P  to flir 
Gl~cirr vein x a ~ i n g  Irml $0 to 100 
fwt,and the inlenal Ilrtwwn lllp 1eb.t~ 
and thr ropp~r St ~ t a k  bing lm 30 to \. 
almt 75 Iwt. 

ASDF-N t X A Y M R .  

7 % ~  hhnd~rwn firo1tp of claims he- 
#$ns at tlin mothrant ~ n d  ol the S i r r  
Q~tmn pmprtv nrld rriverrr the lode 
syqttrm for B disttitm ot I,:(@ f ~ e t .  
This pmpnrty lias at the h m  of the +-- 9 f e e t  - - 4 
~ b c p  rnol~ntain  lop and nono of t h ~  

F1n.11.-Rotnllcd cross m t l o n  at  Copper Streak vehon vein croppinp rim nlore bhm XHl Set winze lml. Glacier mine. 
nhw the p v c l  flmr UF Shtwp h k .  

Cmtinuin~ toward the south~nst iljc Iodp RJrstem of the Silver Queen group ~ h m  the 
sanm rhnmrtfri~tit'n in the p u n d  c o r e d  hy the Anderson claima. T ~ I R  p n a t o n o  whiclr 
forme the loot-wn11 rock of the ow zone dws not auicrop because of the rl~cumulntiona of 
~AIUR, hut i f ,  has l ~ e n  revenled in a ~rwscut tunnel, where its &trike is about h .40° W. nnd 

i ts  dip abwt 70° NE, The black d a t a  lying next to 
tllc greenstone n r ~  also hidden, the nearast exposuren 
lning perhaps 84 t*l 1iYl fwt h m  the contact. Above 
Ihia, I~orwver, t l lp r s  am d o n n l  o u h p  and at severs1 
point9 q l ~ ~ r l z  wins ham been opened by shnllow pits. 

JO nr 3 FI-t in length, hut no other work hw hen done 
~ m p t ,  10 Fitart n rmsscut topmqwrt the ground in depth. 
'Plro lownem or tilo upenins nlatw it im-ible to judge 
of thc mntinuit,y nnF the veins, but the m1atil.a pmitiuna OF 
L ~ P  uereral prwp~ct o p e n i n g m e  that thEquartzvein& 
am distrihtrd alone fnur horbm in the slate. Tl~is 
impmmion irr given more weight than it might otheswiw 
wwive ~ P C B U F ~  iit comspondu with the oceurrew~ of tlw 
w'im in lhs t~tt~nle~elopt'd gmand of the Sil~er Qaeen 
nnd Glarirr ~tilinea. 

TIIP rrinu are mastly fnirly d i d  and imm 2 to 4 lwt 
widr , hut at  nnp plsw a drift 40 ieei lnnn shows a typical 

of quurk?,, . W ~ P  of which Ia~blow t l ~ e  structurr ot the slrte, 
whilr others, umnlEr the lamr oncs. cut this structure st 
an q l c  of s h u t  43"' Tl i~ s t r i v  of q u e z  are C ~ F  

nnrncrnrle in a band i m ~  3 to 5 feet nide, hut are pmmt 
Flo.  man of d n s  o p e d  1.)- thmughwt s h t  20 feet or the nlaw. 

Xo.4 Im.~1, nhocCr  mi^, *howlog 'b metallic n~ineruls of t l m  wins pyrite, mpbal- 
rllwafnrr ni wlns. ~ r i t ~ ,  and p l ~ n s ,  gi\ing o m  which are identical in u p  

parance with t h a  from the djrwnt minm. 

SauthPwtward I m  Lhr ~hlnrl~rr*m pmpwte th% ~Xf~nsion of the lmk  xysiern m e  
thm& a m m p y  mrrulnw, wll~rn twd rwk i q  rowrwi hpa depasit of p t .  This gmmd 
hm arver bccn pmpectd, 1 hwgh trrrr c r n u t s l  have k n  darted fa r  this per- Emm 
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the Ievel of the raUwy flnor. Tn these tunneIs the f a o t w d  green- WEIS encwntered 
aftat pewne.tting r -iikmbk mass Of h drift, but the black date has not h e n  reached. 
The working depth which these tunnels will fled is not over 1+50 ht .  

The Reagan pmqxct i s  located on the slope of the mountain sol~the& of the uppr end 
of the meadow just itntioned, at an devation d BU] Iaet and 250 feet above Sheep Creek. 
A shaft from the outcrop connects with an adit 40 feet below, and when visited a further 
depth of 30 k t  bad been attained in EL winze. Drifting on the vein amounts to 250 feet. 
The vein follows the stnlrturtr oE the pphitie slates by which it is juclmd, striking N. 

4SQ W, and dipping 7-5" to WNE.  I t  is rather empart, and Ihe walls are well &bed 
and fairly regrtlar, though oc~asional short spun rw ohwed.  Along the walk a lew inches 
of day gouge aro mmtrt.imes pemnt. 
The m n c e  of snlphides is not uniform, and the workable mineral appears ta lie in 

shoots, though their s i w  and sh~pe  can not be estimated from the pmt-extmt of the 
workings. Sulphide mined8 obwmed are galena, aphalerite, chalcopyrite, pyrite, and 
considerable tetinhcdrite (gray copper). Ebcti.t~m (alloy Rt i l w r  and gcsld) dm e41rs ,  

but only in w m s  or c l w  frartur~s, whore it has ~vidant.lp h e n  deposited by the action of 
aurface waters circulating through the vein. Tetrahed~ita is likewise of gecondary origin. 
es is shown by the fnct that i t  forms a mperficial mating on grains of the prirnnry sulphidea. 

At, the time d our visik mceral tons of ore extrrrctd during the progrem Of dev~loprnent 
work had mumulatad upon the dump, but no commercid shipments bad h n  made. 

Sheep h k  basin is fillad by a hed of gravel fmm 200 to f ,200 feet wide and over a mi% 
long. The gurface nf the flat slopes from 500 feet .elevation up to  about 100 Feet. No b t  
of the depth of the deposit has elTer been made, hut it probably reaches a rnaxim~~m of more 
than 200 feet, as eatimnted by comparing the present grade of the dream with the nvemge - 
bd-rock grade at the valley. 

This gravel depuait has accumulated back of a mass of ddbris dumped into a narrow part 
of the rdey by a former glacier. This material ohlitkrahd the lowar part of the original 
channel snd rau~ed the stream to take a new c o r n  debermined hy tha contour of the 
morainal d e p i t  and quib out of hiarmony with the deep, rugged t o m p b y .  FIowing 
in this new mime the stream first cut tbrnugh themoraine md afterwards e d e d  the pmz- 
ent canyon in bed rock, but the r@sistancs of the hnrd formations has tbw far protwted the 
accumulation d gravel abve from being washed wt. 

This bed of gravel undouhtrdly contains gold, but no confident opinion can be mpr& 
upon the question whether or not it o m  in sac ient  amount to werrant exploitation. 
Tbe slopes which have contributed most d the d6bris are auriferous to a greatter or leas 
extent, but nside from smdl operations in a gulch naar the head of the basin there haa been 
no placer mining within tbe Sheap Creek drainage. 

Gold Creek, which empties into Gastineau Channal, drains an area somewhat less than 10 
aquammilesjn extent. $rum the wahr parting at its head taitamoath at Jmenu the distance 
is newly 5 miles, ltad the k i n  of its only important tributsv,GraniteCreek,has an addi- 
tional length of Jmut 2 miles. (See PIS. IV, mu, IX, XW, and XMI.) Granite h k  
and the lower vallay of the main stream hsve the same general coulse tramvem to the 
strike of the country mk, but the r~pper portion of the m w  valley, which ia called Sil~er Bow 
b i n ,  extends dong the 5 t h  nnd hm been mainly exrsvateted in black aletm. Tho valley 
i a  a deep one and its wdh am vary steep, t,he aumundig ridgem reaching elsvatim nowhere 
Iwa than 2,800 feet, wMa m v c d  of the peab rise to an nltitude of mom than 4,000 k t .  
However, though the dedivities ai-o abrupt, vertical c l i ~  are mro, profiles of the mountain 
aidcs sre curved inshad of hing angukr, and tho wholola c h a m r  nf the topogruphy is re* 
e n k d  ss having h e n  mddod l y  glwid action. 





The q p o r  cnd ol Silver Rnw k i n  l ~ <  nn I-lpvntinn a b t c  3m feet, bnt the fall of ihm 
Rtmirm lrlm tliia is noG m ~ l n r l y  distr~llatrd. Thorn are IIPVP~I pntJj7 stapoping Ram of 
mmidemhh I d n g t h  emnsrtod 19. I ) I I I I * ~ >  S T C P ~ ~ P  g f ~ ( 4 ~ ,  and t h e  Rmrl rpachm !$are b n  
fmd in stlch c w a  by tho doprffiiiior~ I I ~  grnvcl IT the utrsam itdf. 

hwtiratlr nll ot thn m r k ~  which haw hwn distinguished in the Alnmil Mt. ncfur tvifhin 
t h ~  Gold C m k  drsina*. Thew l~nvs  h e n  dcrcrihd in t h  wts or p~mp-t ,h~ dinritic 
w b  of the Can& R n n p ,  n wries oF crystalline whista, and A %rim compmll of alt~rnsting 
slate and mnqtnne ill b r dr n[ various thicknew. TITO 1 4  distrihutino nf i,lrwr! rorh ia 
d-town on tb moit~i t .  n~ap  ot tho vicinity of Juncau (Pl. IY). 

Thr I n v r  stnrct~rml n'latinrw nrp simple. Thc k d d e d  mh d k o  f ~ n l  *oiit,h~h~lmt to 
nnrlhw~st nnd dip toward tho northcmt at angles r~rging frail1 ahtit, 30' ill t,hn vicinig of 
Ilrrt~nl ,Tunmii to a b u t  60° at tlre Tbppr end of Silver Row hwin. .k+ n r l l l ~  r l o ~ v ~ f i o  iq 

well developed in the mb and i t  nlrr-nj~ loll off^ th* p n e ~ n l  &!xe and dip ol l \ \ m  [orma- 
tiom. (.%p rp. 15, lti, and 19.) 

The mass or tlre n~ountain dtirll lim hptwpn Gadin~nu C h ~ n n ~ l  find Si1vr.r l l un  b i n  
t 

f corn& at p~wmtonrr and ,Spprr;bnnp whkt w r h n g  in thirk b d a  wpnratnrl hj* thin- 
ner Rimla of blrwk slate. Thr w.idtl1 OF tlrk lmnd k appmximatdy 2 milt*, and Iwganrl it 
k s 7ana nlrotrt 1 mik. in u-idth rwn.;isting of lb1at.k ~ l n t ~ . ;  ~ntrtlded hv dikes olerrl*trrr~. Tliwm 
two hnd9 p(lxditu#~ the mainland pvrtivn d t h ~  s l n t ~ r n t n n o  w r i ~ s  itr t h i ~  vit'jnit.v. 
The h u n d a ~  I w t ~ w n  tlip gtwmtm- and lllr sl;latc-; k n siniprr ~ I I P  md rormopondr with 
thr other lim of hdding in the dkttit?r. Thr! land  rrlslntr nrra ~ltmugh t l ~ p   sir r ) l  Silver 
Row k i n  find ~lra+r lr t m r d  r ~ p  fhc ~lqm of ~1~0nnt ~ I I ~ P B L U  to  it*  m~nlrnit m d  irt tho n p p  
site diret tinn WRT tho dit-idp in to  5lirrp h k .  
On 1L inland sido of the s l a t ~ s  rIlprr id fi *L-tnil~ Imn11 of rp7itslIino m i c ~  and hornhlrnda 

schists c o n t n i ~ n ~  some Jwds of quurt7,itr and lilnrrtrrrrr. Thm nrliiqtn l~nrr Iwcn dnrirrrl 
by rnetamorl;him from wdirnmtay wlis. nnd tlir priml'~2 s~rut-turn rhiilr hare ken 
d~wloped in them lie mainly paral!pl with t Irr oririnnl .;trntitiratim, rn b shown hy the atti- 
tude of hds of quartzlb and l i n i ~ ~ t n n r ,  n-hirdr rnn !nu.rd for cnnnid~rnhlt? distnrrcen. 
One p u p  of limestans stratma nbrrut :Wl lrrl i r ~  ~l~ i~ .kn~*<s  ltw Ewn f o l l m ~ d  fnr n distnnre nf 

10 milas, while another p u p  of ~ A ~ ~ H U  Iri!s rvlli,.)~ i.r Iru*nl1?' prnr!linrnt on tlie w ~ t p m  
slop of the ridge b s t m n  Silver I k w  1jwi1~ i~rid Gn~ni!r- ['nrk nnd on the G o l d ~ l m o n  
Creek divide shout I milr emt {if llr)r~ilt Jtutrnu i 1 I m  (i>nqtnn( i : ~  ib t I I ? ~  b r i l t i ~  and 
e m  be t w d  for & h u h  5 nli'rfl nnly, tho f p r y p a t c ~  pnct OF il* otLt~*rnp triv i t 1  tho Gold h k  
drninw. The whistits hn\,p lwti  in{ r ~ i r l ~ d  ljr diki.4 ~rl ~ n ~ y  Jilwilr, nncl ihry are nlw invaded 
by, and thedore older tl~arl, thr lrlrlin I ~ I L U ~  t l ~ r  [hast R n n p  dinritr. Wrry EIW inrlow 
numemussnlsll dikcsuf dnrk pl l lm\ ,  whirh \LHHAIIV fr)I!urw t 00 st mrli~rn ~ r l  the rwlrlc. 'Fixem 
dikes have k n  altprrd I)?. prcb.wirrr I I I ~ ~ ~ U I I I ~ I ~ ~ ~ I ~ H I I ~  and in nlru?y plai-e~ they J ~ a w  h e n  con- 
verted into whmt, whir+ iq hurclly r l i~ t i~ ip~iqhnl~l t~  rmnl purlinnu nf the inelming =rim of 
eedim~ntary origin. 
The m i n  mass oT thn C!~agt R u n p  rlinritn lilw ntu)ut 41 ~ n i l ~ s  dinhnb fmtn Gastinmu 

Chnod, and i t s  A* LT Imply I V I \ ~ ~ J I P ~ I  t ! ~  (,I111 I ~ ~ n ~ l ~ t * n t r i ~  OF Granik Crrek. Tllera arr, 
however,two outlying dikwrrt tl~i* vlri k,  nrrtl t l ~ r w  ham c.ontributer1 a l a w  amount of mate  
riel to the gtavc.8~ found iri t11r IOH'I*I' pnrt, of Gruriitn Crvrk R I I ~  ul Gold Cheek. 

Thmrrghwt i ~ q  lenoh, M attltlrrd irk tho . l r ~ n r ~ u  lrlt, t)m r~~nirr contact of the diorite hm 
a general parallelism sit11 tlw ~rnrr~tutv of tho rrietarnorpltiru meks, inta which tho igneous 
m k  1m.s k n  intruder!, lltlt ill ~lrr rirminily of d u n ~ n ~ r  them i.r R d u a l  ~ ~ m w u t t i n g  ~ o m r d  
the w ~ t ,  ss i wll strtwn tmn~ t hc wlnr ions repr~wrntrd upon t l ~ c  geologic map (PI. ITI), 

Oold Creek wlul fiwmc~rrd in t h ~  arliurrln of lM, but no 111ining waq attempted until the 
folIowin~ rpring In tllc rn~anlicnr II mdnlirxg r f i t r i  1 was rstaI*lkhed hj- the &m, and 
lwsl rut#-, xhirh wem pwkirally tllcrn in \ . L ~ I *  in tllr Cassiar d ~ s t r k t  of British Colnmlji, 
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tlw incnnlplrte data gken in the annual reporta of the W m h r  of tho Mint, with propor- 
t,ionatn interpoliltions for the yenrs in which no fp11-m am +en, indicata thnt the p d u e  
tion I I ~ I L Y  1111va been nemrlj- $2,800,W. Pomibly a mean of these estimatw, or about. 
$2,25(1,W, may h fnirly tnkcn us reprpsenting an npprohatiou to the true value of t'i7 out- 
put from Gold Creek. . 

T h o  quarts mines hnvu produced nbout t1,OMl.W and the h o w 4  plnce~ ~pproximably 
-b4M),m, which leaves nn wtimnted %850,000 for the ma l l  placers, which were mmt1y 
exhnusted More 18W. 

(tE??EEAL STATEMENT. 

Tho Gold & ~ k  quartz minm are situated on the main lode s p h n  of tbr Juneau *Id 
belt, the general featur~s oltl-l~irh have dwady been described, The w o e  which contains the 
greatest amount of quartz veining and which iL1 consequently of the mbin interest from the 
miner's standpoint hts a 1rng-I h of nearly 4 milw within the drainage k i n  an4 a width of 
from 1,W to 2,m feet. (* PI. XV.) 

BLATE C W N T R Y .  

Ttln principal rock of the mineral zone is black graphitic and calmreow date, tba cleavage 
d whirh st~ik- n~fthwest and southeast md dips at rariow angles, but usually deeply 
toward tho northrast. Slnty structure and bedding ordinarily caincide, and as e rub there 
ia no sign of fulding or plicntion in the slates. Locdly, bowaver, as okrved  on the Ebner 
and Pcmvrmnce pmpertiw the original bedding rrhows folding, and in such crmw tba cleav- 
q e  cuts a c r w  the stratification, following the nwrsga inclination d the daty struct,ilre OF 
t h e  district. 

The datm am locallllp l)lcorhd, in which condition they have the appearance of finc- 
grain~d ~ l n ~ i h 4  and art= oHcn spotrkd, as may Iw observed in outcrops along tho wagon 
mad o p p i t o  F,bnr?b: mill. The micrmcop~ shows that the spots are compmd of quarts, 
chlorite, md mica (wricite), tllc mt of tbe rock hirigprincipally quartz in vary small grains. 

Basides tho slates the only other rwkx or the ore zone are igneous intrusions. Of these 
there am two types-ancient gabbras, now very much altercd, and rel~iivelyrecent diabas~s 
which am practically unchanged by decomposition. 

Tba dtmation in the gabbra rocks m a s h  their original nature, for they now consisi of 
feldspar and green hornblende where they have not h e n  minrralized, and near the quartz 
veins, whe~w they have been aKsckd by water wtion, they are composcd almost entirely of 
quartz, calcite, hmwnmim, wod rhIorits, showing e maximum of metarnorphiam. The horn- 
blende-feldspar rock, which may, for convenience, he ralltd diorite, usuallg l ~ s s  a dark 
sppmranoe and a ~ n i s h  cast, while the more altcwd m k  has a rustv-brown color in 0";- 

crop and a bronzy tone when ireehly broken. The latter i m m o n l g  kmm as "brown 
rock " or "brown ifiorite." 

l'hme wka ara evidently dp~ivcd fmm the same material, for they may bs obsemed to 
p d e  into emh other in se~erai plms, aq, for instanw, in thr SUPI~CC w m k w  nf. the Ebner 
mino. T h y  wcur a4 dikm meamring from a few feet up to a b u t  20n fert in width. In the 
main these dilres Wlow the rl~avage of the slates, though in somr. ir~ritancca they havo the 
secondary stnwtute snd fullow the bcdding, wllrrc the tn-o d o  not coincide. An example of 
this m n ~  ho made alt at the uppr (wuthe~st) pit on the Elmer property. Also an tha Per- 
s ~ v ~ m n m  ground thcre aTA several instnnm where t h ~  dikes nre $ern to end hlindly, with 
the strnta nrching over their blunt terminations. (See @. 15,16, and 19.) 



GOLD CREEK. 

Tho tmnrrw d i k  diken rut a c m  thr wtnirtnre of thn muntrp. Two d thmn R F ~  

o&rv~d in thc .ilauka~l~trrr*ltr m-nrkin~.  anrl smrlhr.r r n m r  tw m*n in the clilTu on th* north 
side of Gold Chrk, ellorr the I&-i I'tinnrr placrr. 'PIP rlikm Erst rncntimrd arc r o m w  
ot tint-inrd dish*, in ahirlr tlrr k.ld*pnr. ~ l l o r t ~ h  m r . ~ h a t  drmmpsd,  s p p m  tn  lm 
lebrndoritr. Thr rwk mntailts a fonrl d r d  ni mWrtirr ant1 some mlritr. 7Fic dikes n ~ t  
the quertx vrirw, and  hey wcm tli~rrlurr! injcrtrd ~ f t r r  tllr prinripnl m ~ n r d i t i o n  heJ I-n 
nmornplish~d. 

Thc rock ul tho dikw in tho lou,er part of Gold C m k  i s  rnitwrtr, m p m d  at bmmn mirn, 
aup;itc, nnd IrIaLIpnr, null a i d n r  dikm acw olrrnnl along tlrt. mainlnnd slrnn. ol V w t k i r  
I'l~nnn~I. 

All t h m ~  dik~s nrc rrgardd L. Iwlnn~ng tn thr same pried the I r t t r i t r l m l t  dikm 
which mcur in lhe Alagka-Tn,ndw~ll minr. 

Tha p n e t o n w  which form the mountain l r t m n  Silerbr now Basin md rmrtinrau 
Chanml srr in l a p  part n1rtamtirpt~tw1 larns, b u t  it is often i m p u i U r  to w p a m i r  lhr! 
robraoir flow fmn~ intnrriir~ mntrrial, wlti~li ig 1ik~wi.w mmpl~trly al trrrd fmnl its original 
mntfition. Thr rnrnplrx aq n stlo!(* iq Iwddrrl npnn n law m-alp, and t l ~ r  rrmnc4r~ denv- 
.gc r t i i rh  kns bnrn dbrrlnpd in i t  ic pnrallrl with  t l~c  o r i ~ n n l  ~lnicti irr ,  striking nnrlflwrst 
and muthenat and dippinz nortl~t?~st.  In mnnp pla- thc rock is impmgnetrd ~rith ppiitc, 
citlrrr irrrgulmrly or nl~~ng rt)ntnchts Iwtwcm two Inyew, W!IPPP n ~ o v ~ n l ~ n t  ltaq p r n ~ i t l ~ d  
rradp a- to riwtr3atinr nntrn. l'eias are aLw found, but Inr the n w t  pnrh t t i w  five 
litrlr intliration ni  VIIIIIP, tIto11gli 111~1-0 has 1wn considrrahlv pm*pcrting fit wvcml points 
siiuatcd at  nogrrat d i v t a n r ~  tn~m O~stinrnil ('hanncl. 

LlMlTS OT THE ORE %ONE. 

T h p  orcsonc i*slwirplydrfined un thr seawad sid~ hy tlir fwt-wall m m t o n r v l ,  and mlon~ 
thi side of tho t~hck+lata hand the pmkcst amount of v~ining nrrirm. On ttlr nilirr girl0 

the b o u n d a ~  of th* 7nno in u-liirh th r  qnnrtz ttringpm sm prr)rnint*nl ir mnrr rnplr,  hut in 
t h o  w d r m  part of Cold Crcpk Imin thr northernmmt diorito dikr  map 1e tnkrn AS nppmti- 
maEely defining the are ww, whirh is thirs fmm I 3 0 0  tn E,m iwt in width. (% l'h. IT, 
\'I El, J S ,  and XI'.) 

I n  t h ~  ricir~itr of the AlaPkaJmmu sttamp mill e similar dikr ot dioritc lim shout  Im 
imr lmm thr Iimt d l ,  hut towanl t h r  M S ~  i l n  di~tanw Itom rlip grwndonr inrmm, lrinc 
nearly 4 .000  k t  on the S h q  C w k  diridr. Qrartz stn*np.rrr am p m n t  t n r r ~ l t ~  ill all pnrt.r 
of thr i n l c~ ts in~e ln tes ,  but tllry am morr numpmtlr in A xonr nlw>~tt S ,BK) Brat with- rdt~nji 
thn font mall than byond, and Prrn in t Iris znrr the? air m-t prorninrnt on t h~ Inor-wall 
side. 

The inland boundsry of thc Illnrk .*Fat- is turn4 h?- c ~ a l l i w  trhiqtr, r l ~ i r t i ,  likr thr 
gmem1ont.l1, m t a i n  cornpareti~rl~ littlr rlmrtx in  tho lorn  0 1  I<-im. Thi hunt! 01 m'k~ 
can h kw trnced lor mmr milt* in rithrr dircclir*n alonp tlir t ~ n n g i n ~  WA~I o l  t l ~ u  ~lntr .  l and  
which m r r i ~ l  the l&. 

xAn-uE OP mt ORM. 

In Oold Creek them rrm two snrts uf nw matctinl wrumn~ mtm. or I- t n ~ p l l i ~ r - - q u ~ r ~ x  
veins mrrJing pgdoti i r ,  pyritr, ~ ~ I ~ I I R ,  r i n ~  trl~ndr., rnrl mrnrtimru a m r r o p y r i t ~ ,  nnla 
bromdiorite irnprp~nated aitlr p~rrhotitr. Tho quartzc*.thum Imth in tho ~tutvc nnrl in IIIP 
didrite, and it i only in thr ncifihllorl~mf ot rxtm-irvr twining that  tho l a t t r r  l r ~ p  lm pun- 
cimtly mineralip~d lo h m m c  of rnlno. 

lfineralizetinn cxtendq tliro~agh nrnrly the whol~  CnflIr of thr lndr syt r rn  in rmld C'rwk, 
and is rnntinued on thn S1;llec.p Cnvk aidr nl l l ~ r n  dirirb Z o m d  I ~ I P  arrutt1rs4t. Fmm the 
Ebmr property on Gold Prwb to t tip Silvrr Quwn niirrr ill SlbrrpC'rwk LIIF dirtunrriuahout 
5 miles. The Ebnerowa contain ~ 1 1 1  and n i l ~ ~ r  ill tliv proportiun o l  shut i to 1 by weight, 
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whiIv in t h m  Imm the Shmp CrePk mines tho arnmtnt or mileer L mveml timea that of tllm 
gold. It mme that them is n progrPElRire i n m w  in thn pmpnrtion of silvcr from nor~b- 
~ p s t  ta t ~ k h m n t ,  For on ltho P e ~ v r m n w  g r o ~ ~ n d  IhP silver i.9 From Lhm to ten timm the 
p l d  'by wrklit, e~q ~ h o w n  hp s l a w  oumhr of y g s  mndc for the Alwka-Prmv~mnce 
Campny. No data arp at lmnd ronmrning thr wlation ul the twn rnrfals in the Alwka- 
Junvau o m ,  Ii~tt tho low vdue c~t tho pulp s l terrmn~mation may lm tskrn to indicate tho 
pnwncc ol only II smrl pmpndion n! s i l~rr .  

Th% increaw in nil\*~r lmnt north--cat fa muthravt arc~npniea  nn inrreaee in othr ml- 
phidm than pPmhotitc, m p i r l l ~  plmn and zinc blpndr. 

Rle ores am entimly uouxidizpd, so that t h ~  fm-milliw qurlitg of t h o a  whkh contain 
mainly wid -a somewhub rpmarknblc. In tlh conntrtion. t b n ,  it i s  of inter& to nnta 
thst the mlphido I. principlly pyrrhotitr, a much wft~r  and mom I~rittls minemil &on 
pprite, which is ingenrtal n cunrrnurwrcamcr ot p ld .  

Within t lr  mnn nf principal minernlizntion the quartz veim nre d i r i h u t d  in the form af 
atringer lend*, whirh follow lhe mtrik~ d the inelmin* m k a  more or 1- rloseb, but p 
tirularly favor tho contacts Irtwwn the hlnck s1stc.s and ib intmive diorin'ltes. Thm 
rtringcr Ladq am complcx nRsim, made up or ninny V P ~ H  rhirh fill opninp mainly mfer- 
ablr tc, two rrcte, One r t  follom the slaty c l ~ n ~ q ~ ,  ~triking h'. 40° R'. and clippiw north  
cmt; tho othct Rtrikm N.  IDL-'iOe W. end d i p  towml thr wmt. Ordinwily lmth et~ta are 
nut dec~loped nt the mme place in equal pmnzinen~r, l ~ u t  m r t i m r a  f l ~ r ~  am found t m h c t ,  
f o n i n ~ :  a rnom or 1- rqplar network of vrinn. Even when oldy unr wlLb i s  vie11 ~nerkcd 
many indefinite connmtin~ stringcm mm olwn to IF o k r v ~ d  forming a mnipl~re though 
1- mqplnr rrticulation tlmu@r tho m k .  

Indiridual veins arc most& trara~llle Inr  hart diatanwa only, ~ n d  thny am t>@rdly 
lentirutar in h a p ,  especially the  l n rp r  nnes. Tho spacinp ol \,rinlets in iha etringct leads 
m e i ~  fmrn place to plm, b i t  in the mine working it is orrlinarily rn~mred by 0 few inchca 
or at mmt by B fmt or two. 

'I)H1 bIa& ~1st- &ow no stniinff e k t s  d alteration hy the w i n  waters. They hold 
sttingere of qunrtz in sharp I rnr tum and as a ~ U Z R  no di(remum can b otm~rp~d in thp 
nature of t h  rmk wxt tn uIU1 a t  a d h a m  trwn thr fillinp. In mn1e inatanccs, l~owpvcr, 
thr m i m p  s h m  that mnsid~cahlr lunounrs nl mim harp hPPn d c v ~ l n p d  in tho slat8 
in pkres where t h ~  quartz sliinpn am numrmus. 

The dioriip, on the Mbrr hmd, is great tr ~ l l l t ~ d  in murp pl- a d  rhis b prtirulrrl~ 
the case a h ~ r e  this m k  mntaim thr p r t ~ s t  numbr ul quartz veins nlnng the runturts 
with the sfat~a. Hem t h e  I o m r l y  T n .  rntlwr ( ~ g m ~ n d  diofit~, itmll the d t  of 
an &FF n l t d i o n  of a phhm, has Iwn  c l l a n d  intu n finr-praid mlxstnnm w m p d  
mainly of qunrlx, mkite, hrrlffn mica, and rhlvrit~ and commonly callrd hmwn mck by 
the minem, Tourmuline muf f  in swnc or 1 1 ~  %'rln]ft~, plhming tllat t b  vein *tern mn- 

tdnetl st least -11 mounts of the rhrrnimll!. n r t  ix-t. ~1rrn~nt.s t m n  and Buorim, hut anal- 
p a  of t.ha bmm rock Ssil~d to mrrnl Bunrirw, ttrtlui?Ii its ~ m m  am expected from tlm 
nlteration of I~ornhlende to biotite, nium a l l a t  niirw crftvn wmtdn t h ~  rlpwnt in q ~ i m .  
T l ~ e  mck wua dm hrstfid for otllrtrin~, wilh n q s t i r r  mutt*. 

The prosPnce nf bioum ~nirn i l l  t l l ~  u l t r d  nrk -d t l i ~ t  an addition of potash had 
k n  one c$ the alTcctn bmuk~t. nlmut I I ~  tIlr niinrmhr.iny watrm, and & h i p  idcrrncc i mr- 
mborated hy thn u n a l p ~  w11ich mrn ma& of s p i n l c n s  of tho grern und I>- material. 
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n Sbt clrtcwninvrl. 

Bpeelmpn No. 2W, grpcn dinrlW tmm mntrrnrnn3t dike t ~ r  s h t v  lwnd on thc mrth slde ol Gold C m k  
ah)\-@ thr Ilumboldt rlulm, G m n  hornl)Trnd*- m~rrr lng  In It-ltt-11 nggrrgatm mmpowz about 75 p!r 
crnt of Zhcmk,fhc  wst Ir~~tngptlnclpIty~nfl?.pmnr~let*d Ir~klupl~rwlthsomrqnarta. 

Spxirnen Nn. rfl, lrrnu-n tflorlto !run1 Elwrr nilnr. SIlwh ol tbe  brow^ rliorltemntalnn connidrr~rtlln 
ohlnrll~,  but In thin rpirn4.n I? 2n prrwnl In rrry small mrnount n r !  m k  Is somewhat sch1ntrmn: Ita 
r n l n ~ r u l ~ [ e u l  fompua Lt luir Ir prt l rn~tad  tn Ir ripprorimatel)- ILK 1oltow4: 

Cornprimn nf thn n n a l j ~ s  ~lhow,g that il thr artlotint of elunrins hp w n M  M rrnrE~nngd 
thm hm b n  L  light ~~TIPPPIW in ihr alnounl of sndn und an addition o l  p n t ~ l r  RmlwntIltg 

In mr~rsl  t i m  the nnlount present, in the sfiluplr (IF v n  dinrile ~ l l i ~ ! ~  WRR annhzed. All 
at rhe l~mnn nrk rnntinq mica, ahirh is no( prrwnt in thc tlwn p h u ,  nnd thoitb mors 
crtended rllrmirnl inrestiptionr; nould be r r q l ~ i r ~ d  tn prow tho p i n t ,  it w r n a  nllowahlr 
to mncludr tlmt thc n i ~ t ~ o t n a t i r  dt~rntion nI Ihc gwcn djonilr 1~1.r intlolr.rd 11r nrldition 
of irnpnrtant nmwnts 01 pntesl~. CHrbnat~s  Ilucr UIKI ~ I I  dm,rl~>prd in JAW q u ~ n t i t i e ~  
and tllc g~nernl natum or the c11w-q~ rnvsponds nit11 Ihc rll~mtionq whirl) llnrr h r ~ n  wt 
Itwrh by L i n d p n  in his dewriptionn of tho r~trtm)ninti<: n111~mtion d tho wall mk~ in 
P F ~ S & ~  mining regions of ra1ifnmia.u The ditT~mnr~ ia hu noted, homvor, irr tllnt in tbn 
p m n t  - a mrtain amount r ~ l  d a i  wmls nlso to I~HVH hen dder l ,  whik in the t~mnrrlws 
of Lindmn it WFW found that d~plrrion rrfsnrln ucrrrnipanir~l tho ndditiun ul potas11. 

Mctasomatism in thr t w k z  d r t c r l r l  ('mk hm IHTII dilr~wnt, lr(m that mhirh has lwen 
worked out for the T r c a d ~ ~ l l  dcpwit c ~ r r  rbuginr Island, wl~nro tho p l a s h  of tIlc orifinn1 
rock hw been almad ~ntirelr mrnowd stbd IRTP nmtrlints 111 d a  havn h e n  introduced hy 
the circulating watem. (ST p. 11 1 } 

Pmi&.-!I%is pmpkrty, part uf sllirlr rvnx l ~ ~ f d  in thn surnrnw of l l W l  aod thn rest in 
lW2, is ~itustnd on tilt atwp slop- nl llnunt dunm!. V i e  eastemmaat rlairm begin about 
1,000 fcet west of thn wRpm med an11 t v r h e r  ihrg cover dl of thp main lode -tern 

-- 
mFourteenth Ann. R t. U. R. Qi.rd. fiarvioy, pt.2. Im, pp. Z'&?i% Bewnteenth A m .  R q t .  U. 9, 

Ceol. Bumy.  pt. 2, lWgpp, IrlbldP. 



lying h t w e n  the E h r  pmprtr and the mmrnit of Cho ~nnuiitain. Them arc thirleen 
clnin~s, l m c i n ~  a nrmbirtpd awn ul .~omewhat mrlrr illan nrrrm. Thc aituntion uf rtic 
pmp~ny iq d l t m  nn thp nwompanyin~ m a p ,  PI*. 1'I 11 nrid XVI I. 

I)c~rlopmmt.-During B I R I I ~ P  (II I'IO.3 fwa tntUn wPtn ~ n g a p d  in pmqmrtiryy and 
-men! nu&. Oprninp tintl l w n  nlnrlt. nt wvrlnl p i n t s ,  r~vrarlinl: tlir p m n m  ot 
~UIIRZ CCIIPI. -wme o l  whil.11 rnr~tnin lw ~olr t  tn r.(rnqidornl~lr atnoillits. .2 mul l  surafitm 
ww tjrrilr and ri& with R ~ I P P  pWtbr, 11r1t ~ht -  t l ~ n c s  uUI tile ~i*awsl nlsdR it in~)rassiMc to 
npratc i t  mom rllnn n few ~Inys. 

Gmlogy.-The mckq raprmt on l h ~  IEanks of llol~nt J u n ~ l t u ,  A ~ T P  Gold h k ,  mprim 
tk hlack sJat~s and intmrlrtf rlikm 111 tlin ~~)irrrrnl znnr md the ~ r h i s r c e  p r r ~ n ~ t o n ~ ~  furnling 
the E ~ - w I L ~ !  ma- ahirh livs Iwtwrrrr i l ~ p  IcrIrs and Chsriwau O l a m l .  ll:~forntrromrpy 
a h n d  eun~ewhat mum ihtln 2,W Iwt In uidtlc,rising d ~ ~ n a l l y  a- r l r ~  nlwntain n l i ~ p -  
fmm east to wwt, wliilo tllc lat~rbr runqtituic ilw I ~ e = t *  of d.r mauntain. Tqm-errl tlrr snwtli, 
be-pnd rho black s l e h  nnd ~l,rntigmpItirn)l~v dm-e t h ~ n ~ ,  am r ~ a J l i m -  w l F s t ~  and an 0111- 
lying intrusion of tllp Cowi R n r i ~  p~llllilt*, Ifurnling n mountain p k  h r k  ot ~ I ~ I I I  JUW~II .  
TIE IwaZ geology in h o w n  on Ihr~ nkrtch nlnp (1'1. \TI). 
The atrike of all the rockn ir t~tmu! S .  40°\T., and the nonhrast dips rs~frmn 30° lo40a, 

tbeirstntrture l r i u ~  mrnrrvhnt llnt~rr rI\fin tlinl *IT tftr =me m b  fatthermst nn l f w  El~rppr, 
AlwkaJuneau, and Rmvrrnmn ]jmpn imi. 

FIE. 13. - P ~ I I ~ ~ R  mt1011 thmiiyh I I n  l l ~ l ~ )  P ~ R I I I I P I ~  whowIng atrikmhk nt the meb. (rnmwm Pl. 1'1 11. I 

ieatiun, tkiwgh it. A S O I I ~ ~ ~ ~ I ~ I I - R  i111pm~qin1CI1 with mnmdrmOlC amounts ot pyritcr n l o n ~  wr- 
b i n  I Y P ! I ~ R V P I O ~ ~  A I I ~ ~ ~ P ~ Y  uf erlbiqtn~ity. TI ill fi p ~ n  mtk with a plat? clpavsgc, nitcn 
lustmua nvd suit to tile t r j ~ ~ r l ~ .  Ir ia cotirpnrrd I s r f ~ l r  nt m n d q  rhlnritc ml rnlritr, 
Formed br mrtan~orpt~ivni Irnil~ t 1 ~ .  nr i~ ini~ l  niinrml- of the rock, which 14 m r d ~ d  n4 in 
l a w  prt of r-nlcnnir orifin. 

Ln general the l~lark ~ J I I ~ I ~ S  hn\,n the o r t l i n n ~  ~baracteristics of thmn rocks thmughwt thn 
region, but they mntaln M I ~ W  licl~l-rcrlo~ri, fine-grained qundzites. The intrusiro dikm 
&re tlw mtaninrphosrd p t ~ t r r m  xlllr+h urtrr in rl l  p n n d  OF the black4ats h n d ,  and b t h  
the m n  and bmwn foni~s ad thi- w r a l I d  dinritr arr prrmnf. 
Tlw atfitudc d the mk* iu 4 1 n m  i r i  t l r r  nrrnrnpn>ing diagram (fig. 13). 
The following d~ta ikd  ndirm exhilit. tlw nl~rmnkion of alate, quartzite, ~ n d  intmipe 

matoria1 : 
Brfnitni wrtion nt Ihltorn clnirnr, CJo Fd Greek. 

PWt. 
........................................... 1. R1ack dntm with schbts s b>cr thml, almut. lWJ 

2. Ynsslv~gmn dinrlte a!th Inmt 15 Iwt shhlstow.. .......................................... 4313 

3. p ~ ~ r . y c h f s t , .  ................................................................................ 18 



GOLD CREEK. 65 

Feet. 
...................................................... 4. Outcrops hidden (probably black slate). 25 

.......................................................................... 5. Blackgraphiticslate 40 
.................................................... 6. Slate and quartzite, mostly light colored.. W) 

................................................. 7. "Brbwn rock" containing stringers.. 1W 
................................................................................ 8. Gray quartzite 12 

9. Outcropshidden ............................................................................... 20 
10. Quartzite ...................................................................................... 15 
11. "Brown rock". ............................................................................... S 

.................................................................. 12. Spotted slate, light colored.. 35 
13. "Brown rock". ............................................................................... 16 
14. Spotted slatelike No.11 ...................................................................... 15 
15. Outcropshidden ............................................................................... 30 

................................. 16. "Brown rock" containing many quartz stringers, cxposcd.. G 
17. Quartzite and slate, mainly light colored.. ................................................... 155 
18. "Brown rock" containing quartz stringprs and somr pyrrhotitc; outcrops on trail.. ........ 30 
19. Quartzite, white and rusty.. .................................................................. 55 
20. Alternating rusty quartzite and black slat?. .................................................. 35 

Total blackslate sand diorites .............................................................. 1,6i5 
21. Schistosegreenstone,about ................................................................... 1,700 
22. Black slates &ally impregnated with pyritc.. ................................................ 50 
23. Schistose greenstone, containing sornc intrusi~r g:ll,bro and a few brds of slate, estimated to 

level of Gold Creek .......................................................................... 1,200 
- 

4,625 

Six dikes of the int~usive rock are noted-Kos. 2 , 7 ,  11,13, 16, and 18 of the section. The 
uppermost dike, 400 feet in thickness, is main]?- riiassi\e green diorite, but  its lower part 
shows the effects of extreme pressure, which has converted it into green lustrous schist. I t  
has been traced as a continuous feature, for a distance of orer  5,000 feet from near the 
boundary between tho Alaska-Juneau and Eliner propert~es, across Gold Creek, and u p  the 
mountain side to  a point oppositc the saddle nortlica~t cf JIount Juneau,where it ends. It 
runs parallel with the line between thc black slates and tlic greenstones below, and most of 
the veining in this section of the mineral zone lies below it. 

The second dike, No. 7 of tlie section, has an arerage thickness of about 100 feet, though 
i t  is somewhat thinner a t  the ends, one of which is found east of Gold Creek and the other a 
short distance beyond the summit of Mount Juneau. Throughout its outcrop i t  generally has 
a brown color, due to  the large amount of biotite mica \vliich it contains, though in the Ebner 
ground i t  is locally green and resembles the diorite cf the upper dike. Transitions from 
green to  brown material show that  the latter has 1)een fornied I)>- ~econdary alteration of the 
former, and the brown color is one of the c4Trcts of t1.e mir!ernlizing naters which fonned the 
quartz veins cutting it mid the slates 11y whicli it is ir:clorcd. 'Ihc denee growth of alders 
and grass which cowm the slopcs r.enders obcrrvatio~i difficult, but \\-hc~erer exposures are 
found more or less quartz, in tlic form of stringrlr;, is prcecnt in this dike of " brown rock." 
Of the other dikes only No. 18. 30 frct in thickness, is of any importance. I t  shows the 

same brown color and, like the wider dike al:o\-c, contains many quartz stringers. 
On the west ridge of hIount Jur:eau tl:crc ;IIC two dikcs, the upper cf \vliicli is No. 7 of the 

section given above, while the otl'rr ]nay correspond with No. 18 of the section, though 
exposures are lacking to prove this. (See 1'1. VIII.) Only tho upper of these dikes is 
altered to  "brown rock," and the amount of veining is very slight, both here and for a t  
least 1,000 feet toward the east. 

Occurrence of quartz veins.-The foot-wall portion of tlie black-slate band, which has been 
found elsewhere in the drainage of Gold Creek to be the Inost raluable part of the mineral 
zone, outcrops for a distance of over 4,000 feet upon the IIallnm property. The veins which 
have been found lie either in black slate or in the in t rus i~c  dikes of altercd diorite. Most of 
them strike more to  the notth than the c o u n t ~ y  rock and dip niucll more steeply toward the 
east. They are particularly numerous along the surfaces bctween the intrusive rock and the 
inclosing slates, and have practically the sarnc c1,aracteristics as  the veins of the same zone 
in the better-explored ground lying to  the southeast. 

Bull. 287-06-6 
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Ia the portion of the lode system I- a r m  Gold Creek the minabla ore occum only 
wbem qumz \*eim nm v n t ,  and there in ewry r c a m  for wppming that the same will 
hdd tnw thmughout thr Hallnm pmperty. From thr small nmnunt of  pmpct ing which 
hss k n  dono it seems that n god deal of quartz is p m n t  in thr tmt-~all pwtion of tho 
blwkdate hand fur s diaanw of about 4LMM feet fmm Gold C h k ,  ht hyond this the 
amaunt of winmg to tw made wt from pm,sent develapments is not pmmisinsing. Thr m e  
rnsy be said For the continuation of i h ~  belt tmard Salmon h k ,  M) fw blw mmtain  
s l o p  s i ~  concerned. m d  in the valley imlf no evidence of mat mineralimtion hm g*t h n  
wtpaled. 

The conditions o€ m i n e d i t i w  on the Hullam pmperty am in e v q  trap rimilar to t h ~  
io the Ebner mine, and it is themfom helieved that ~xplorstion d ~ h 0  bands of "bmm 
wk,'* end -idly search along tlw rnlrbam h t m n  them and t h ~  inrlwiny dam w 
quurtxites, will he the quickeslt a n d  most economical mettiwl d proring the prwwncc or 
n b n c e  of minable ore. 

mN&R m E .  

P o e i h  Qnd -.--The pprky  of the Ebwr Gold Mining llmnpeny adjoim the Hdlm 
group on tbe. east md for the length of one elaim on the n d b ,  while on [tho mst it mna 
against the holdings of the AEwMuneau h p y .  (,% M. IX.) 7%. total area of thm 
Ebner property is appmxirnatelr 240 R C ~ ,  which is divided into t.wu newly equal parts t p  
Gold h k .  It mpim mme of the first quarts lorstiom in the c w k ,  where soma d tho 
~nrlimb rock mining was atkmpted. 

DewFopnunt.-Mining hus ,F beus far rmfined ta the c& aidm elf &Id b k ,  nmt 
which the stamp ruin and mine buildingw are 8ituatcd. 
The nature of the d e p i t  has m d e  it p s i M ~  to mnplqv the open-pit method of mining to 

a large extent, but wnaidemble ore has m e  f m  s t o p  a l m v ~  t h ~  adit. Thew aw two 
lnrge pits on one of the mineralized dikes d " brown m k  , " ~vhirh has hrm devrlopnd lor a. 
distance or 1,m feet along its striko, m d  a third llsli rer~ntly k n  opened on a s p p ~ ~ t e  
dike lying in the west of the msjn ow body. (Fee R. IX.) 

An ndi t approximately 700 feet in length ~ c e s  accsa to t ha U ~ P B ,  and nll ow, including 
that. from thp pita, finds its way thmiigh chhut~s to this IP.\TI. Fmnt the mouth o l  the 
ndit to the mill the distance i s  about 3 0  fect. An older tunnel abut 400 k t  in length 
and about 100 feet above the prewnt adit is now nhmdrmed. The total und~rground 
developmmt., exclusive of   to pea, comprises a h t  1,,m iwt of ttmnding. 
The stamp mill conaista of t , h m  batteries with ~ m d g r n  plntm. A R i d e  maher in 

used, and though concentrating tables new otiginally installed the low vdilr of the m l p l ~ i d ~  
dws not make jt worth w h i l ~  to save t h ~ ~ n .  T h e  om treated i~ said to av~mge not mom 
tllm %2.,50 per ton, and the total PxpnRe of mining nnd milling is from 51:ITi to Sl.50 
per ton. This c d i t t l b l ~  ahowing is mmde on an output of l e s  than FiO tons prt day. 
The output of the mine prior to 1 W3 has hwn estimated at ahou t 4 5 7 5 , N  h;g Mr. William 
Ehner, pmident of the conlpany. It W.RH opratpd sttrdily during tho Bummer nt IRlh?, 
HI that the total production up to the end of that yenr ma7 h taken ns somewhat axrocding 
$fXM,W. There is a b d a a t  mnter p e r  fur operating the mill during tho Mtwn from 
April ik Decerrlber. (PI. X.) 

Gpo1ngy.-On the Ebnel- property tbc zone in whicb the lodes occur ~ E S  s width of a b u t  
1,m feet. Aa in other localities, the lode ~lystem follnm the foot wall nl the I~lack~lsta 
band. The latter is here spproximataly 2,M0 k t  wide. ( k h  map, I?. DL.) 

Two well-defined dikes of i n t n ~ s i v ~  diorite run the wholo length OF tho propcrtg, and 
between them a third mny be bpmced lor a d i ~ t a n c ~  OF nearly 2,.500 h t .  Ot,Iier m m c s  
of similar material ~w prrwnt, l~ut it hse k n  irnpnqaiMr, to dobrmin~ bhrir rurtn nr PxtAnt, 
brcause the outrmp art? w few. .I pnnral rmpR wtion,  ~howine the rel&t,ions of hhc dif- 
ferent mks ,  ia given irk  fig. 14. 
The werap strike of tlw slaty rlcnvnge ~ n d  the mum of the diarito dikes ie a h t  

N. So W., or somewhat more westerly thsn on the Hallam ground. The gened  inclinetion 
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Tllnugh khc cnuthem tnundnly nl tl~r Mw.k a l d m  i n  not wpll e&, its position has 
knn dptermined with n fair drp-w nT gcrurncy I m ~ n  tho crossing of Gold h k  a h t  
irfi l c ~ t  shovr ttrc new milt builtling tu thr znd(lls h t w e m  Icy and Quartz gnlchrs. 

Fmm 1M tnZnO lrot mutli of f l ~  I~nundar? of the blwk alatcs, nnd incIudod in the whi+ 
unrn gmnrtonr, ia R hmwrt dinrite dike owr II)o k w t  thick, which has h c n  trawd from 
Kcp Gubh to Qnld &rk and ncrrhag t,Jtc w a ~ n  mnd, wl~rrr i t a  nut,crop CPRYP. TJli* rlmly 
rrsemMm the brown dioritn occurtinfi in the duto hand, but h ~ w  a more schistw stmcture. 
On t h ~  stoep slop nlwvr Snowdidn Gulct~ it mnt,ninn lnnny qurrtn s t . r ingt~ ,  but the prw- 
mm or phRCncp at valilm w w  not dntmi~iuprl. 

O ~ m e n c c  of the me.-Tlin ~nntrrinl wliir.li ranst,itutru t h ~  urc in this mine i. otily in p r t  
vein sbufT. Tho lnttnr mcum in  l,ho Inrm of pwh rtllinp or wt in l l~ t ing  sttinpm i n c l w d  
in t h ~  ~ountr,y m k ,  and thew c,nn not Iln slap~mt~eil ill mining on R 1arg1~ R C ~ P ,  nnr would 
their w~ara t ion  be d ~ ~ i r n b l o  on the wtrolr, sinrr l l i p  rnrtvrirl lwtwcspn the winfillinp is nlkn 
impwwakd with gnld-l,~arin~ ~nctallir. RUI~IIMPR. T l ~ r  ~r inc ipd  ~ninrml of the vpin . 
e n m e  is quarts, hut ronsidornblo cslrbitn nlnu ac.cb~im, or, in ita plwp, dolomite or siderite, 
and cwcasion~l minerdm nw ~nricitd*, hitrtit,~, nntl to1irrnnlin6. Tho minrraliz~d diorite i s  
made up mainly of mlcite, qu~rbz,  ~ n d  biotite, wit11 Romtl rhlorik. 

The vein 8 l l i w  occur lwt21 in slatr clcrivrrl from erdilntrntary R I I R I ~ R  and in the J t m d  
igneous rock cnrnmonly known ~*r diorit~. 1 n illn ~ a r l y  days ~ i t t~nipt*  wem m d r  i a work 
some of the mom pro~nincnt  win^ of quartz, l n ~ t  tllnu1~$1 mmn of lllmc ~ l l n w ~ d  p? raluw 
and stmng outcrop tlwg pmved tw imgi lnr  and unwliahlr to pay fnr ~ y g t c m ~ i i c  mining, 
Tn the ~ I e h  the v~inlem lir ~i t l ic r  parnllrl with tllr C!PAV- nr in wle of pmllcI p s h  Imr- 
t am having nrarly the same strike, tril tlippinp in an rlppopir*. dimtion, V P ~ ~ A  nf tliis 
wrt are well exhiltited in this vit.inity un t h ~  Ilun~lm~oldt c l a i n t ,  bt nn tllo Elmer m u n d  
no rrttention has h n  paid to thrln. ln thp dinritc tltr r~irilvta likraiw lir alainty i r~  two 
aets, anc of which lollm~ the g~n~rnl trend af tho rnuntlg utrurturr wl~ilr thc othrr d i p  
in Rn opMte direction. (See PI. XI.) Larally the rtrinrcn of rrnc at mnp 1w Kidrr 
and more continuous than tho* of tht. otllfr, hut 113ua~lv nllr ~ r n r s l  ~f fcct  is m r ~ h  work 
ut rvhitcr vein sti~lT penotr~ting the dark rauntry mrk. Thc diorite contains morn vpim 
than thv date nnd the vrinc are mop clmiy qawd in it. tlrnn in t bit- ulah, rsppcinlly s i o n ~  
the of thc iatnlsire mas=. Up to llXX7 n~nrfy nEE of lhc art. mincd hnd hen iRkpn 
from the fmt-wnII widr of the m~~themmcwt OI the t b ~ m  dinrib dikrs whirl) tmvrm tile 
P"wflY- 

This dike bas bPen mined to varping depths for a distance of 1,100 feet slang t l~r  dn'kr. 
Raek of ore. p u l e  can h cIm!y judged fmm the exirnt rt, wilich it i~ fillrJ hr thr dringprs 
oi quartz. The wticliJating veins ordinarily ~xt rnd  l ~ i m  :O to ZO fmt and locally up in !a 
or 60 feet j n ~ o  the M y  of thp dike, hut th~y r w  unaall~ I n p r  and mom nunlrmus near 
the contact with the slate. T h q  s~kdonr, IIOAPCCF. pen~trntp the wll m k  of ths dikr*, 
nnd it is evidently to the diKewnce in the physical chntactrm of thp two m k n  that tlw per. 
a i s tem of the fracturing along their cnntnct is due. 

The prjmiprrl sulphide p w n t  is pyrrhotite, whir11 c c c m  Goth in the v ~ i o k f ~  and nR mall  
p i n s  in  the m n t t y  mck, whew it is usudly nmmpnnid I,y rnagrretit~. Galenn, aphaleh 
ire, pyite,and cllalmpprite mm~timeaorcur in the win lillirqp, ~ n d  f l a k ~ s  ol ~ l d  nrp m e -  
sionany fr~und in the stringers embedded either in quartz or in urlcite. 

The altPrntion of Ehe infrugive d i k e  hp the action of tip r~in-foming watpn is n rctrikin~ 
feature of the deposit. The origin of this alteration i s  indientd k-wnd dl doubt hy thn 
tart that the change to bmm m k  depends or1 thc prpgpn~~ of thr vein hHinp, bring mont 
marked where t h m  nre. m e  numerous and hemming lm Rmt l ~ a s  appwent 119 tho amorrnt 
of veining decmwm. (Ses p. 62.) 

Positimr and arm.-Thaproperty of the AIasknJmau  Cold I l i n i n ~  Company liea rm the 
mmttheaat side of Gold Greek, hetween the Ehmr p u p  and Icy Gulch. (See Ph. IX and 
XVI.) The steep slqm of I:yGulch bPtwecn this pmpertr and die Persavemnc~ group ot 
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claims is inrladed in the Grodhopl p u p .  The awn of ths main p u p  of clmime, a~ shown 
bp the daim map of Guld U m k ,  i about 209 wm, while spproxinla t ~ l p  60 ncrvs i# m ~ l e d  
hy an o u t l ~ n g  group of claims run* over kt5 Snmlide  Gulch. I t 1  ndditior~ tn thin, tun- 
nel and m~ll- sit^ lwtions cover n strip extending h-onl the mineralized zone to Gaxthcnu 
Chnnncl. 

The pmpertr indudes the Lane & Huywaml md ~ h o  hnnet minee, which havm hren 
dmrihd  by G. F. &kw.a 

i 

I7arelopmmt.-Though certain of the veins on the AImkaJuneau prvporty weer. inrmcrly 
mined as wparate leads, t t l q  hare proved ao unteliahle lrceuse a1 ~m,Eulaity nnd diwoi- 
tiouity thnt this prartire is no I q e r  followed. At present nll mininl: is donn on a low- 
g ~ d ~  k i x ,  wa at  tlte Ebner mine, and practically no nttrmpt is made lo st-pt~mh tho win 
aufF tmm the rock which must h min~d ~ G t h  it. 

' h e  segrpgation cf many slnall veins forming stringer leada r e n d ~ n  opnmtion E?y opn pilu 
thn rnllst economical mothod of mining. At p m t  them m lour ar five of t h m  pita, fn?m 
w t ~ i c t ~  a lam amount of material hhas been quarried mthin the Iwt few years. To Iacilitato 
handling thu ore the pits are undercut kg tuuuela and are conn~rted ~,~-raisoa wrving ore 
chutes. T t ~ m  mrking tunnels c m t  tho mineral zono and have thus sewed t,hn p u v m  
of pmsp~t ing  tho p u n d  which they trtlvnmc. In 1Ba3 tbo told longh of the und~wound  
workirip wna &bout 2,400 fect. 

A cotnpmor iumishw air t,o four ruck drilh. This machina and t b ~  stamp miU arrr OFF. 
atrd IJ: water power devaloped undw a head of 330 Feet, tho flume bring *upplied i r m  Icy 
Oulrh. Tho mill 4:ontnim 30 stamps and is quipped with Pruc vmnera. The nulphidm nrs 
not ~avod, hownver, ~ i n c e  they havn proved tm lean Forpmfihblr sxtrdan.  (* l3I.-Wl.) 

In 180'3 $Lw om t,rpated amounkd to shut 120 lam per day, the a w q m  valuc & n ~  #Gout 
$1 .,50 p r  ton, tw atatad hy tbe rnanegpnwnt. The cast of mining wiw gimn as 55 rvnts p r  
ton ~ n d  that of cruslhg and malgarnnting about 25 unm.  

The period of mining cxtends Iron1 tho 1st of Yay tn thc I ~ w t  of Novemhpr, b e h  
limited IT t l r ~  hazlvy anowh11 mrl tho diminihcd flm ci aatw dutin* tile winter mrmths. 

Tho tntal output Imm ihis  proprty up to 1C04, aside from place;pold, ia rsthatcd st 
appmxi~nsbly F100,W. M t m  than bd f  of thin sum iw d i t e d  to tllr nmt ions  of t h ~  
pn~ulcnt company rlllring 1802 and 1W. 

Omlqy.-Thcr main p u p  nf claims 3rplwging te the Alsskadmu Compunp* a h t  
fwk in length trnd u h u t  1,600 Ieet in ~ i d t l l ,  lo1loa.s the ~ m l  course of h l a d + b C ~ ~ k  
slslm  lustw ward Fmm i l l @  Ebnm gmup. 

Tho pnp-rty mAg Ir diridcd nlnng the Ltw &Quartz Gulch into two parts, each of which 
ahown tF~Rtinrt lemlum of ploey.  H e t m  the Ebwr end lines and Quark Cdrh the 
ccmntty m k  ia alntwt entirely l\leck slaw, tho- on the slop t o m d  Snml ide  Gulch, 
which is mvrmd hy ppcent lwatium, w c m l  m- of diorite are p s m t  along thr swtli- 
wrrrt A d a d  the plate Imd and in thmgr~~nstumm which dip M a t h  the slates. The b d -  
y htwmn tire ~ l n t e s  and ~rurtoncs  ran not hctp be ~ccumt~ly determined, and tho 
+tian of ~ h n  line rcpmn~ing i t  u p n  the map i a  t h ~ m f m  onIp npproxirnatrlp m m t ,  
TEim n o ~ t h e ~ t  Fmtlndaw nf tlw slatra with thp crystalline whist, though likewise indctPrmi- 
n&, cvidantlp nln* through I i t t l e  k4n. {Srr grologic map,  PPs. IV and E.) 

XMV thc atnmp mill r mnas af g m n  diorite autrmps just nbove the w w n  mad and is 
trnrmblr tor wvr-ml hundred Imt northw&,mrd to a-point. whrm it finally p s ~  h e a t h  
n I\cn%*y body sf didr mck. A frr nutrroprr ol hmwn dionte were noted i r t  diIF~mnt points 
in zhc d n t ~ ,  birt nnno nl  t h m  tepws-nt lnrgr or cnntinuorrs dikes. In this ground Iyiw - 
northarcst of Qunrtx Gulch v ~ i m  have IIWR discov~rpd n t  wwml points, but none of them 
h ~ v o  h n  dovrlopcd to onp important extcnt. Thcy R p p U  t ( r  have the Bnme intmmptod 
ch~ractet BR the quartz lillinp in the mines, hut ~ r o  fnr ns o b e d  are not &ciet lg  
numemue to conrrtitt~ta workable stringer Iviids. 

--- 

uEIghtaonth A m ,  Ropt. U. B. (Iml. S m y ,  pt. a, 188tl. pp. 12,18. 
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On the mountain a l v  southeast of Quwtz Cmlcb h2nrk datm am also p m n t ,  but here 
they am intruded by evetal  d i ~ s  or dioritt, lmth W n  nnd brown, like thcm on ~ I I ~ A  Ebner 
property; southwe& of these mch, a b o ~ e  tho flume, grwnqhnas and grmnstnne wbiuh ni-o 
found. 

The difference in the M n w k  formntions on tho cwn sidm of qtnrtz Gulch is tho rwdt 
of the t m v e r w  fault running npproxirnnt~lp S, 72* E. fm~n the saddle Ctwwn Snnw~dide 
and Qnarh golchps and following the gmn~ral mtm of the lnttrr Rtrpntn. The precim 
direation of the movement upon lhk Inult , whether v~rticftl nr i~irlined, Sias not k n  made 
out, but t h ~  horizonto1 displr~rvrmrnt of thc slntn hand which hm hccn indicntErI on tho map 
would rcsult if the southenstern hlwk wpm cithrr ~tpliltcd or ttirust toffnrd 111% oorthmst. 
The direction of bade i s  not known, bmt the inc!iniition o l  tho ti~ult nurinre is snppeed to 
be toward the northerly or down-thrown bEtrk. Thr failurn to tmca the fauit t o w a d  the 
west, though paibly chnrpnblc EO Ihn lnrk of ~ x p u r e s ,  this i n t e r p w t ~ h ,  . 
&ce this structure would curry the linn 01 tlw Zsrc~k down Snoaslidr Cflllch. 

The deck d tho fault ia tn  n l f d  I ~ R  forrnaiiuns I~urizont~llp, but the. amount nf the 
offset can ba emtimated only npproximalply, silice it i~ i r n p i h l e  to find distinctive bads 
which can lm dofinitely lmnt~d on tmth u i d ~ a  of tho I)mak. On the footu-at1 gide oi the 
mlah mne not only nrn tho OXpcAllWR pwr, but l l ~ e  peenstones nnd the intruded &orit# 

s/ 
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I %a h e l  I 
Rc. II.-P~ofilp seetlrm thm* h h s k n - J ~ u  mine, showing attitude of rockn. IPompnm PI. IX.) 

in their a~tered condition are so simiInr tbat the hound8rg of the ~ l n h  cnn not he loenbd 
within s couple of hundred feet. However, n Euirly ncceptabla m e a m  of tha odwt may 
Iw obtained by d g  spurningat the pen-diorite dike outcropping on the m d  just nod,hwrst 
of the -amp mill mpreseots the dike of simiIar m k  whirl1 oukrop ut the bnw of t h m  
mountain htween the forks of ICT GuWi and Cmld CrePk. From the point whrrc the latter 
dike would meet the fault to the o u t r m g ~ f  the diorite on the oppnite s i d ~  of thr hrrnk 
tile disLRnre is s h u t  1m feet. The g w l r ~ t  date of this di~lncrrnmt in not known, hut 
the faulting is supposed to bare talien plncc later thnn the prriod clf win Fomrtitm. The 
general ditributim of t.ha dimerent mks is indirn~d an the orrompnfiying map (1'1. TX), 
though a4 in the north of the fnu[t the hundnrim of tho slnte Emnrl am only npprrrxi- 
mately l m k d .  The structure is illndmtrd in fig. 17. 

hutheeat of Quartz Gillrh two dikm of hmm rnincmlb(1 dinrile arc pmrninant featurns 
of the foot-wall side of Ihc slate Imnd, nnd minor dikmor dmm@ m - m r  tlrrough- 
out the w e d  width of t,he dates. Dinritc intrunions R I ~  mcur in thn -one mhint 
in the vicinity of tlw ~ l n t o  lmundtiry. l'hc twn dikes mentntinwl nhwe n w  imm WIeet to 
newly 200 feet in width. From QunrEz flulrlr to Sumt Gulch they appear to lie nenrly 
paralIel and am not over 100 Ioet apart, but from tho 1~t~trr Rtrnnm to Icy Gulch they diem 
and the diatanee between them increaaea to newly fiOO feet. The r d c  is in evwy m p t  



~irnitar to the bmwn diorite of t IIP Ehnrr workings, and its c h n m ~ m  have dwbtkss h e n  prr+ 
d u d  by & snmeseries of mrtnniorp)~ir: rbrangfig d u ~  t,o t h ~  p ~ m l a l j o n  of rnin~ralizingwmtera. 

Townrd the n o f i n s t  rirk td tho slnte h n d  them ig n :P(W!-lmt dike of greea diorite 
wliirh may be smn in outrrnp tkwk of tlie P~mvrrr~ncr bon~di i~r  11ouae in the angle htareen 
Gold Cteek and IT Q~tlt-h. T h i s  dike is tnwcellle fur ti~orp t l ~ i ~ n  2 lniles toward the south- 
emt, und them con 1 ) ~  no dmllt tlint it extends in tho oppmito direction aa far as the Quartz 
Gulch fnult. Beyond this f ~ ~ u l t  it has hen w m e d  thnt the dike exposed nenr the shmp 
mill nlso repmnta it. 

The dates of the om mno rlrr nJn ly  aq i i la~~nus  and limy, their uua l  hlwk color Khg 
due to gmphite, but in plnccs tl~cy nre very silircous nnd m y  in mhr. Though ovidmtly 
of dimenhry origin, the brdding of these m k n  Ilnq h n  nlrnmt entirely o k o w d  by tho 
rJearqystmrtr~ro.  ~ 1 ~ l a t t e r h n s n n a v e ~ ~ t r i k r o l N . 7 1 ) ~ J ~ ~ a n d d i p n b o u t A O ~ N E .  
Int.~sirs d i k r ~  follow the slaty stmctuiv in n pneml wtkg, ht though the rontncb am 
mldom ~xpwrl for obRPrrntion there must be con~idemblo cromwttiq,  ns iq indicntd by 
the vnrinhle clistanc* btwmn t b ~  two I n r p t  dilctba. The attitude of the mh is shorn in 
fa. 17. 

Rrlmt of n r P h m ' n g  ~ ~ . - T I I P  l~ l ack~ ln te  bmd ia advantngmusly situated for 
explnn~tion of the system of l 4 m  which i t  cndw,  since it oocupies tho mi~thwent dope of 
tho mountain to u height of 1 ,m Iwt nlmw Silver Bow bxqin. Arr n mnmqunnce of th is  
mndy nccam the ore-benring znnr Ilns h n  mare fully developed in tha  outh he astern half 
d the AlnsknJuncau property thnn in other pa* of the Gold h k  draiuage. The mine 
nnrkings extend nlong the l~illnidr in the direction of the country strike for n distance of 
1,Oo feet nnd nn! distributed orrr a zone about 75Qfwt aide. T ~ P  entrance to the lowest 
working tunnel lies n h l t  2(K1 Icrt uhre the pwwnt rhnnwl nr Gold Greek in the Nowell 
plnccr pit, while the workinp fnrthest up the slope nm nt an cbrmtjon nenrly 400 feet 
Iligher. 

While the d~velnpmnts  are nu indicnkd ~ b a v e ,  there is no rcsnaon for Mieving that hthr 
limits of t h e  zonc of rnin~mliention hare been renrhatl on nither !ride, and n b e  the highw 
pits the few hd-mck p x p m r r s  which are to im f o m d  show tlin preaence of rnineralizntinn 
in the upper of t t ~ a  Lwo 11urgc diorite d i m  nnd nlso in the gmnstone near the boundny ol 
the slsta bnnd tw this line is m n & d  upon the mnp. (PI. 11. )  Stringers of quartz in thr 
slatm are n1.w to  h c l h r v s d  in the vicinity of Minrnd Monument No. 2, where Imd rack hm 
been e x p c d  hy I~ydrnulic opet.~tiom. It is appnrent, therefore, that the m n o  of m~rked 
nlinprnlisaticln rxtends roughly from the edge (of the NoweIl plncer up thn mountain slop 
to Uie grmnston~ bounduty, nnd is thus in Ihr neigl~brhood of 2.000 iwt widn. 

Occuts~ncc af the olw.-Tbe ores of the Ala~k~~Tunesu  mine occur in i r r q y  lar and d i e  
conlinr~oua h ~ t  numerous veins of quarta d i ~ t r i h ~ i e d  lhrcvgh the rotlnrrr n c k ,  forming 
typical dring~r  l eds  as defined ig 8erker.a The nature of t h m  ntrinpr !pads is well 
illustrmt~d in the aocompanyinp vi~u,q (PI, XIIT). mi l e  the county mck i s  by no 
mannfi uniformly filled by reins,  ill tho hand of black slates for a widill of 2,600 feet or 
mow i~ intemcted by many irtcpllnr rcins coni~t ing largely of quartz. Most of these haw 
tho form of gad1 veins memuring n im- inches t o ~ t o o t  or two in width, ~ n d  Fmm a few i e~t  
up to aeveraj tens of feet in I ~ n ~ t h .  On the whole t h e  filliw am ~ p r . ~ J y  distributed in 
the date band, hut loc~lly thoy am numema md closely aprred, end tho prccious metala 
which thep contain are suficir.nt to make minable ore of the rock in which they occur. , 

This mode of occurrenrc lnr>dir i tself  to minmg u p n  r hrgr ~ c n l ~ ,  so that the open-pit 
method of working hew ~rnp1,lnycd i~ the cnly feasible one, since it i necesary to handla 
large amoankq ,st h m n  material. During the preliniinary development of the Alaska- 
Juneau pmperty s p ~ n  o p n  pits ham h e n  workrd. ' In i ivp of t h ~ w  the country m k  is 
black slate, in tln! ottiem hmm diorite is alrpo pwcnt,  and in the K-t Gulch pit thk 
i s  the principal m k .  

oBpckrr, G. F., Thrpnlflwdnnr themathern App~lwhi~nn: Blxtpenth .4nn.Rcrit. U S.t3wl.Illrrry, 
pt. 3. 1f35. p. Pk?: Th~guld melds ol southeastern hlaska: Nighteenth Ann. b p t .  U. 8.  Gcol. Survey, 
pt. 3, lm, p. 67. 
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In the ~htes tha clea-iw strikrs ahout X .70° W.  nnd the dip werages fi(1° NE. N m x -  
om &ringers lie appmxinl~teb parallcl ~ i t h  the c l e a v ~ e  and othenr strike about N. 10a-150 
W. and dip WO-70° SIT. The I A ~ ~ T L  n11111het of tlw veins, however, strike N, We-So W. 
and dipacross the cleaqqe at s t q )  nngles. The veins last mentioned, with those which lie 
in the cIeavm, are seen to 11nr.t. ronjugatr relrctions, since they c m  each other at a BI& 
q l e .  (See. p. 28.) 
In general t he  veins which strike about N. 10° W. am af millor inlportance, but t,wo stpong 

vdns hming this direction aw Found on tho kumra claim. These vein& haw baPn mined to 
a certain oxtent, one of them having been formerJy known m the B e n n ~ t  vej11. Each of 
then1 n~cmures from 2 feet to 8 feet in width, and one of them has b e ~ n  followed ior a distance 
of seveml hundred rent and is reported to carry Imnl$10 to MB per ton Bwker a reierw to 
one of these veins md g i m  its milling value nt $13 per tan. At, tba t i m ~  d his report tho 
vein had hPen opened for 200 feet undrrgmnd and m s  Bajd tr, he t;racmble for an additional 
200 feat on the sur fw .  

The two large diorite dikes which otrur in t11c rninc workings arw We thc brown m k  oI the 
Ebner mine. (SPe PI. 1X and fig. 17.) Tlieg contain q u a ~ l r  stringera and ~ulphjdo imprep 
n a t i w  ta such an extent that, portions uf ttlrrn HIP m i n d  snd  rrlilled. The dikea inlhw the 
claavnp of Lha slate and dip wit11 thr.strur(111r towrd ihr r~mthcnst a t  An svcrap on& of 
about BOD. Tha footrwull dikr I ~ n g  ncnr thc b(~ur~dary nl  tho sinta band varies in width 
Fmn 80 to80 f ~ r t .  'Fhe other lips f m n ~  b 0  to 400 f r ~ l  abore it ltnd is from €0 to 100 f e ~ t  witlo. 
Some of the most pxtpnsive workings hnvc hevn in thr llppor dike, and the hest ground 
opened ie ah; its u p p r  cantart w<t\~ the averlying slnt~s. 

In the bmwn diorite t 1 1 ~  str ingm or vein stulr hold in gcnm1 way the samc dircc,tion m 
in the S I R ~ P S ,  thnug11 twrc thry s r r  nlotuj ~ p t ;  ta Iotm notwrvh penetrating tho rock. The 
pmsetloe of vcinlvts in thr  igr t )us  ruck is ~rcornpdod Ly n nhhrurge in mEor from paen to 
l~rown, which ig one m u l t  of i h ~  crln~plet,~ nltcration of tho rock I I ~  the action of the waters 
which deposited tbe r~eins. rlctwwn ihe  stringen the h o w n  mrk i~ alwsiya irnprp~nnted 
wit11 wrhotite, tho prerPnrP of wl1i~J1 TFBnlS i n  mmt irwtmws to i m a e  the vduc of the 
om, w-that the rnahrinl mined Imnl t lw dikos runs snmrwhat bigher thnn that in which the 
matrix is slaw, Rince the latter iswldom i n l ~ g n a t e d  wit11 metnllii n~in~rala.  
In tho vein. the g m g t ~ e  mincrals arrb rneinl quazfz, hut rnlrite i s  oT fnlquent o c t u m m ,  

siderite and dolamite dro I I P ~ ~ K  pr~wnt. Scriciic i s  n l ~ r ~ y n  prweot in small amounts, and 
thmgh tonrmalins was not oh~rrved it is Fnund in othsr parts of the miwral aane within tho 
Gold Cbck drainap. 

The aulphides ate mainly pyrrhotit~ end pyrite, h t  ~phnl~rila and plena arc often 
encountar~d and chaIcnpyrite and nrsenopy rite ulm WAIT. 

The gi-eatar part of the gold and silver is cvidantly A P F U C ~ R ~ P ~  with the aulphidcs, hut EhR 
former atso o&urs in the nat ire form. Tho fineness vf tlie 1)ullion bns been given as 0S56 .b  

P&fim and -.-The claims wliichlr are icrluded under this designdon RIA tho 
Chief and Rramis, abutting the end hlcs d thc Alaska-Juneau property and lying on the 
Rteep southeast wall of Icy Gulch: the Wn~ont irwtinn, r r h e  the Uwri~; and thoGmunrl- 
hog and Summit, atill farther lo thp  ~nut~t~cast,  adioiniw the northmtmrn claims of the . .. 

Pemverance p u p .  The tot,al n r ~ n  of t l ~ e  Groundhog group in nppmxirnaisly 76 m. 
(& H. IX.1 

hve~gment.-Tho Groundhog clsiln, w h i d ~  lies on the nortl~ertst face of the mountain 
dopa abwe the Pamvorancc proport?, is tho only one of  thr group which has been at dl 
developed. In 1893 r n ~ e r d  tunnels were opened md eome pit mining wns done. A w i m  
mpe ore cllrrjor was installed to deliver inbn the Nowell plarer pit, frcm which pnint ihc ore 
was taken to the RPA mill, 1 miIP distant, t,hl.ough the drainage tumnel. The product of tbe 
mine hes been, only a few t,ho-d dollara. 

- - ----- --- 
aEighteanth Ann. Ropt. U. S. Geol. Burvey, pt. 3, If?& p. 73. 1 B~cker, op, olt,. p. T2. 



Gm7ogy.-Th h n d q  ht-n the dnb hand and the p n n t a n n  t r a w m  thr rlmima 
oftheGmundhap:pupforaddanwof42MI~~t. T h ~ c l n i m . ~ o c x t ~ u I r y G u k . b l i c m m ~ n l ~  
in the s l~te .  hut in  the l s t t~r  thn m dik- or litown diuritr. In i l ~ r  hrd ol the rmk.  rhrm 

of date. This mrk and the pwnptont *hi& lirw ~FXI  l o  it hnvr Imth h n  n l t ~ t ~ d  w that 
t h y  m m b l p  w h  1-pv rlwl?. nnd, rxpmrrs Iwinp: very ponr, if i~ nltogptlrrr 
likely that thpw are wren! wpnIe  intmmv~ m n m  in thr ~ r p n ~ t o n r  inntrad of r w p ,  ss 
a p e n t d  oa the map (PI. LY). 

T r r w d  the muth~nrtt the mlrtionn nrcr even h wl! rxhihitd, t h m ~ h  thn pn~m1 limiit 
of the u l ~ t e s  hm h e n  lwatd with a fair d m  nf mumrr.  Vir G r n ~ l ~ ) d l i t ~  wrlTkitlp3 nw 
located ~nt imlp within the awn m v r d  by thr mnntonr  and tllr dion'tr whirh intnlrtraa it.. 
The cwt im~~t ion  of t h ~  next l n w  dike Idow the am w l k h  l i r ~  lwlwrrn that alate ~ n d  

pvnstone  for Fnme ditaam nn the wuthrnst nidr ~rl Icy Glilrli in infcrwd Imm itn width ni 

nwrly 150 fwt in tht- r w k  hPd. Thr vnltrp ~lnpps nm, hnwrvrr, rrrv~& I y  didr nrk, 
and sinm t , h m  b no l a p  brxlg of diorite on l h ~  ridm nbovr thr dike nlual. pinrh out in t h i ~  
dim-tion. 

A aarmw dike of dinrile i~ at thr lirol~th of tllr no l~th~rn  pmRprrt tunnr) on tho 
Rim Rock fraction of the P~m%'t*ranr~ pmrp, nntl wv~rnl @mall m w w ~  rrJ thn m k  NW to I* 
Rppn on thr r i d p  nrar I~mundho~ C m k ,  but Ihrw arc not ronnrrt~d in nlrtrmp. 

Om~ivence nf thp my.-TRP ~ l l n ~ k n  I l~i~l nnd Hwris rlaini* doulttlm nnntnin thn same 
of ~ d n i n ~  rn the corrc~pd ing  pqtt,ions of tht* Alatlkn-lrtneu~ and Pcwrrvmrc m n d ,  Imt 
they ~ r n  not fnvnrnhlp Rituated fnr pnr~ppctin~, nnd prortirsllg nothing i* known of t h i r  
vn]ue. On ths Bmundhng claim, thou~h P V ~ R ~ W R  nm l ~ t ~  nnd hr~t Iitt,!n work kn 
donr, the pneml cxteru and cl~nrndcr of tlw ~ t t i n r d i v ~ l i o n  can Iw d~t~rminrd. w k  
rPHemhl~s t,hp hrnwn dinrite orrurringin I hr El~nrr mnd Alaska-Tuntrrl~ ~tlinm, mild in p ~ l l m -  

ably of the mmn or i~n- that  in, i t  i s  n p r n l  mrtnlnnrphnwd intnrPEv~ nrk ~1tpnyl ;hv rhp 

&on OI r n i n ~ m l i d n ~  wntFra. Part of fhr. lrrnwn rnntrr3n1, hnwrvrr, may hr the Emn- 
matrix of tlw dikcu dtPrrd 't~y thp nnmr prwnw. Tl~r rrnk is r ~ y p n r r a l l y  filkl d t h  

n e m w  quart* @thlgrm. 
Will ~ I R C P ~  *PO formrrlg worked along lhr hwrr s i d ~  nl ihr ~laint,  wbm thpm h mn- 

Bido~l, lr wt~umulalinn of rork f m p ~ n t s  and md mi!, d~r iv rd  fmm tho dirinteption d t h ~  
hmwn rock. Thr rx tmt  nl thin xoiF shorn the p m n w  of the hmm mck on t l ~ n  uppr tra* 
thinla at tho Gmlandhrq rlaim and wrm iin tnd line bwanE tho h e 4  of Lirvrg h k .  
E l ~ w h c m  in rmld C w k  khr hmwn alt~ration in lrlrturc whirh wmmpanips the p-nw 

~rrrjfrmus rpinn, &nil thowph no pnrtirnl trnte wrw made tn rnrrrllwrnt+ (110 opinion, it 
~ t l l d  m n l  thnt th is  ~ m a n d  i* Fz~lly nq wnrthy of t t l o m ~ ~ h  rxplnitation HA the ~ldjmrmr 

pon't- ad ulm.-ThP claims of tl% ~\~~ka-l)rrrrvrrnnm gmup ndjnin the d-ks  
aii~f ~ n d  R&a rlaitm nl the Groundhog prot~p on the nonhwent and cxtrnd to cha north- 
-tern rIlrim?i of i h ~  S~IVPT Qunn Emup, just Iwlow t . b ~  SLIPCP h k  dirrirlr. 1~tqt11 
of thr prorlp ie nlmlt 4,m fret, and it is from I,lM to 1.m fwt ip width. T h n  five [ull 

or b w ~ y  Cwk rtnd w ~ l l  up tlm nbx-p m n t a i n  s l o p  which in rlninrd hv thin m want. 
In ddiiinn to r h b r ~ u p  trrnrwl r ih tn  e r n c l a i m r r l , ~ r i n ~ ~  nrrcs mow, or I 6 2  wtrs in IIIL 
Dnvlqam*ni.-Clnly a ~nlall plrtinn nf thr wwnd han h n  pmvd nctunI mining, hut 

in the n~i&lndluxl of 1 ,IKW) iwt nl iunncls ant! ~ h a f t u  had Zmn opnrd on the I 'r~cr~maco 
a d  R i n ~  Rork rlnim prrriuun in  w ~ ~ n i n ~  the -lid Akxand~r rrnwi~t ,  whi~!i,  in 
hpd, INI'I, wnsrqmrkd l l ~ 2 ~ X O f e ~ t  in h e h .  Th~prflrlof this tunnt . l i *aht  1,4M1 
Iwt R ~ V P  tidv anti 5'5 fwi almvr the vnllrp ot Gold C m k ,  m r  by. 

Thr d d  aorkiop wew nt. imc tim mnnceli-d with tllr EsstPm -4laska Mining Compp'e  
mtamp mill by e wirerope trammy. For driving the long tunnel the miae has knequippd 



with R ~ P  drills, the c w n p m r  lwing n p ~ m h d  lly wakr pwor. Miniw mppli~n am ra id 
to the lunnrl hp n ~rarit!:  plan^, It i~ r~ptrrtcd thnt tho compnny phna lo l~uild a A h u y  
tmm Junwu tn the head r > l  Silver Row Inwin ~ n d  In inrrlnll R 1Wr;tnrnp mil! duriw thr 
mummer nl 1935  

Gmh. - -Thc  mk.i muning on tho l'crrrcv~mni~r~ pmpcrtp Iwlong ~TItihTjg in the black- 
deb hand whirh rnrr i~s  t l~o  mnin todo ayr~t~rn of I tin w~io l l ,  nnd n. it1 t  IF EE~nrr m d  Alnak* 
J U ~ I I  mi- f tbr p u n $  whirb iR undrr rnxploitliol~ lirr nrar 111~. wutl~rrst nr foot-wall side 
of thr lmnd. 

1Xc ~r rr~rturat trcnd of tha col~ntry is nhout, N. 40° W.. nn iil H ~ I < I W I L  hp thr nlaty rlekr~affe, 
the COUW t l ~ r  dinrite dikes, und tl~re st rikc r d  thr itmt wnll or Ill@ nlatr hand in ~nntmt with 
the ~ s t m n ~ .  Ihrplirntion c ~ l  
tlre n l r n h  hv folding is rlrur[? 
o l ~ r v n M ~  in  wvrrn! phrrs, n 
featurn which wan n11t PI!+ 

tbaugh th~re  am r r ~ ~ o n n  Jnr 
suppr&~g ttlnt t b ~ m  nunt b a 

where deiinitdy d~trrminrcl, 

gw~tdealnffnldingthmu~lin~r~ 
tho tmnd of slrtpa. p----- 100 fee t  ----4 

Thrco Or lour hundrtd Itrt Fro. Ifl.-rnrrnplln~ nntl clrwr.lrp- In tllsck nl*tpJ no n t e m  m 
from thc nmbhwrnt rntl 111 l'rr- P*rwtVu~ra~tm~ st#. 2 clnim, cola < . m k .  

wvptanrc No. 2 rlaitn, rvl~rrr 
the s l a k  am w ~ l l  rxpcwrl lair n width (&I slmut 2tM Swt, n flnt-topprd awh is tn hp made out. 
Though rhr mrk i~ vvry ho~nog~.nw~t~u in t~,xt IIW, t h ~  Iwdding is mrrald  hyalmnd~d a p p r -  
anrta due lo slidit r3ilr~rt.r1rr~ tlw rtrlnr of apnmtr ~tnrta n fmw incl~tr in rhirkrwm. Tliha 
thin b d ~ ,  am ~ r r n t l y  cninipl~rl, l ~ t ~ i  n lina dmwn a c m  t61r top ot ttlr romptiom k nearly 
horieontnl lor a distanrr rh nlloul 1IK) frrt. On wrh ~ idr ,  ~ I D W P I ' P ~ ,  the ~Im'tifirution h n d s  
curreovrr and diputrcply toward tlrr n o r ~ l i ~ ~ n t ,  T l t ~ r I ~ n ~ a ~ , w l ~ i r h i ~  P P ~  WVIF d F v ~ l ~ p ~ d  

a r m  thc rxprtusc, Ilolrb lFlr mmr ~ I M  in 
u11 p r t s  ot 1l1r fold, rn thmt on Ill+- kdw the 
bdding nnd m n d n w  stmclun- m n  p m l l r l ,  
wtlilc nn tllr arrb tliry rrr IMILTVPIW to rnrh 
0 t h ~ ~ .  (Sv fig. IS.) Tlmc rlrsvnp ~ n d  the 
axis of t hr tolit dij) a h u t  MI0 KR. 

Thc tray in whirh Ronm of tlrs dioritn dikm 
t ~ r m i n a ~ ~  d9n ~ R ~ J ~ C H I E S  I~IiIing in t l ~  nlntcn, 
aq nlmdp Btntprl in rllwrihing i h ~  p l o a y  nF 
t t i ~  1 ~ I ) n ~ r  111int.. TIICW intm?iivn J ~ I c ~  [~illaw 
tlw clmv- stnrrttlrc rntllrr r - f ~ l p ,  b ~ l t  thry 

\ wmrf imt.4 t*i*t rnrl turn wide for short dia 
trim l a  fnllrtu. fdda in t b  slaw. In .scvrrnl 

Ro. 18.-nisgram to show folding in tk I~Isck p l n ~  t h r ~  WPR o\~ i~wPd to rnd hluntfy and 
fll*lcsm t b  blunt r n ~ r m n f d l ~ ~ - r .  t o  EllrP tl,p sfmta w n f i  .but their hmad 
I'emvrrencr group. Gold C m k .  

~~rminatiorrr  (fie. W. 
Tbete me men? differnut dikcs of dioritfi, ht11 thrir orrum*nm is rrv i m r l a r  and they 

a more inrlined to be dismntintlous ihnn in the Ebnrr and .\lwknJurwsu minerr, or, to 
s p k  more ~ c r u m t r l ~ ,  in thr Enttrr thrrrb arc wprrrml ~ I R T  dikes Rt 1- size in addition 
to mmp small ant1 i m p l a r  bodirs of r llr in tn~ui r r  mrk. 

Only a few of t h ~  rlinrite dikrs n r r  rrpmrntrd l r p n  thp map, no rttempt haring been 
madm to Imatr t h ~  wparak ~m-umnws, ill view CIJ thr imps ib i l i tp  of mnnecting o h m i  
outcrop h m  of the rnsnttr oF mil and grws which rovers the ~ r e i k r  part of thp mwn- 
tain dope. Scwral d i k a  wem mmuntrml in thc c m t ~ t  tunnel, one of which k nearlj 
3M fprt wide, but on thr mdm them is no aucb dike snd it appeals to bR ppmwnted by 
*red dma~ecmi masses. 



O c t u m  of th me.-As in rhf othrr minm d Fmld PrroJE. the P c ~ v e t a m  &pasits are 
s t w r  Ipada in which the \**in stun i4 di*tr i tnir~l  tbrmrrlr ~ h c  mantF m k  in the form of 
implar rein finimp. ?he l h r k  slatr, rh i rh is the l~rirlripnl mrk, in inrrudpd bp ntlmemus 
dikm snd both of t h e  mks am rut Iy 1t1)1- ow ~4rinp.m. 

T h e  p n p e  nl the Q t r i n ~ m  i s  mainly quartz, Illougn mmr calrit~ i s  prpeent. Metallic 
rninvref~ includp p+&tite, pyr i t~ ,  gnl~na,  I I ~  ~pl inJr. l j t~ .  FWP p l d  i; mmrtirntls to be 
nntcd and on onc uf the .muthewqtE.m rlnims hn~rmnl inr  nmrinterl wi th pprrhotite and 
sphalcrite murs  in stringtw nF quartz. 

Fmni eh mrdare showing the mod pmrnipin~ pound wrllia In b rr ntrip 4M itlr .XII) feet 
u-idr lving nlnng the IOOL wall OI tlipslnte 1mnd on thr Ptwrvtwmcr* No. 2 rinrl Alta claims. 
Jt ir in i t h  drip rhnt n21 the mining WRP d u i ~ r  prrvini~~ tn tho np~nina or rhr Alrxrtndcr 
tunnel 1y t b  p m n t  rompmy. i t )  t l ~ i u  lootcrvnll ?rlrip t h ~  HJH~IW HPP ~ ~ T I . I I ~ ) , V  cn~rnplvd and 
thrw ia mmr dioritc orrurring in ~ m d l  rnmqrs. Tho quartz ntrinprrr rrr vrr-v nurllrrmrrr in 
mamy ptnrm, t hou~h t h y  urc by no mean# pvfln1.v distrihnl~d. J ~ w y n  r ~ l  rnntrrinl imm this 
prounit urr wportod by the company t o  tihow Ihn pncrnI p m n r p  nt pohl srd t h r l r  wem 
Iornb~rly p h r r  wotkinp in the W R R ~  Fmm the hill~it!r jutlt e l m v ~  the L n r r ~ r y  pluwr. 

Tn tho AI~xnnd(nr t r ~ r ~ n ~ l  rontlidtbr.al~ltr wining wtm f f~ l lnd  find n r d g  all rh r  w k ,  iwluding 
thr ~lntc- trricl llit* (li~rito, i~ irnpn-n~~lllt~d wit11 nlinutr p a i n s  of p~rrhnt i t~ .  i n  adrlitinn ta 
thin rrlincral lhtl vrina carry spl i~ lcr i lp and glen&, rmd an. wit! to pirr mxt n w a p  in plld and 
uilvl.r. 

' ~ '~I I I  owllurn nf tliis pmprrtp m p r d  i t  w 4 l f  rxwptionsl ~ n l t ~ .  snd thF ~?rtimrir whirh h~ 
Irm ~trudn IJ,~ ZIwnl runrvmiiag 1 I I P  rirhnem and extent OI 11w D F C - I I C ~ ~ ~  p ~ ~ n d  indirat~. 
thut tlw li~iilr rhn I r  drvrloprd in surh war that the notput will Irr l i r n l t d  only 1)y Ibe 

In  thr h w ~ r  valley d Goid h k  th~re are zreveral w t n  or ieadn which, tbwfi unch 
vrlaprd and thrdc~rr of rm p m n t  efonomir importanw, am of  i n t ~ r m t  Iw~airw f l t ry mn- 
tnin a!l)ik nnd n~t i l~ ,  which an- rhanctcriztir rnin~rnl.9 ut thc TtPulwt~El tm. 

Thr m n t s i n  mam rr l~ i r l~  l i w  t w t m w n  tlw 111ni-k-Ink hand of Gold Cmk and C t ~ t i -  
nrsu Channel i q  c m p s i l  mainly al penstone end grecnston~ mchita, but this hirhlp 
a l t c d  rolranir m k  rwidrnt ly orrum in I d s  of various thirknm whirh srpmrnt enpnr~de 
Inra I l m ,  nnrl I r t w e n  ~rrtmin of thm beds here am IRYCM OE wrlimtrntary rcwk, ~s ia 
inrlimtpd in a p n r r a l  wag ItprIn thr gwlogir map and craw swtinn (Pi. IT). Tho I>krid of 
d i m n L  which l im w x t  to Eiastirwa~t ('Finnnrl hm k n  trecd hy oc.c.asiorrrl rxpttrrarrn 
from Salmr~~ L'rcek {w p. 1 17) to Shwp Crrrk, and from tho mouth of the Iattcr H L W U ~  n 
cklt rxtrr~clinp: rlinpmally up thv rno~rntrrin s l o p  in s u p p ~ d  tn indicatci t l ~ s  prCRpnrp of the 
mmp lml fur R r o n r i d ~ m l ~ l r  ndditionsl diutn~irrr ~n~l lh~aatward.  

At Salmon Cmrk them sttntn RPI: ~ r ~ n t l y  rnrtnrnorphadi~d and corn& of quarln and 
s e r i c i ~ ~  whint*. They wrt. ~ x p c w r d  tor a width ut RO Iret, but UP tv ideni !~  m e w h a t  thkkrr 
than thin. Thcy dip towarrl L ~ I H  norltirart lienvat tr R lwd ot dark intrusivr dioritr, along ttia 
rontart or whir+ thc  vrim ttlnt I~RIPP btvn opnrd orcut. In Gold C m k  Ihc outrmp is aidrr, 
hut hem diorita ir rlw pm~nt,  nllovlr t h ~  P X ~ M U ~  ot slate, wi mu? IW HII at the Rraton 
shalt.0 

In a pmmt tunnel on thr soirth side of Gold Crrck, just s b v ~  thc a- bridg, them . . 

isa nalnmw w i t h  cnrry in~~lbi t r  nnd n ~ t i l r ,  with n r r m o p ~ t i t ~  and aphnl~rite. This r r i n ~ u r  
in in ~ v c r y  any similar to thnl rrr~rn thr Salmon %k snt! rhr same sort of material 
wm e n r o ~ ~ n k r r d  it1 en npcning on !he nlrurr of thn r l innnrl ahwt tlirn+lnurt!w fid a mite 
nnrthwcut of thr Shwp h k  w l r ~ r l ,  nrarlp o(rpoait~ thr 3fmiran mine. In i h is  plnm 111rrv ir 
n minrmli7d b n d  a l m t  IF t*cC nida in ttw wdim~ntny srl~ipt. Thr vcin atuAis rom& 
mrinly of quartz, ~ I C ~ I P ,  dolnmile. wtth vnrio~i- sulphidm, rulilr, nnd altitr. 
- - - - - - >- - - - - 

*Tlwlmllon of lhlnpropny In@rcn on PI. St*. EZodffriplIon hglwn, husFibuworkiagsmn 
llwdd and t l~~re low not ~mmlllr Inr exmrnlna21on. 



I n  addition to t h ~  IwlitiPs mntiuncd veining wrum at srveml ininbrmediah p in t s  nlon~  
the outcrop of the R ~ T P  h w l  and it awms tbat t h ~  latter must have hd R contml\i\~k influ- 
m a  in directing the rircull~tion uf ttls watcm which d~pwit td  the w i n s  along anrl nrar it. 
It is noteworthy thmughnrrt thr Jun~nn district that the veins exhibit R merkvd tendency to 
follow tho contlsrt* lwtwern m r k g  of different physical charachr, In thk c m  thn flcxihtn 
whish, Encludrd twtwwn thtl mow brittIe massaq of greenstons and dioritr, ailonlod I ~ v n r -  
rlllc ooaditima fnr thr lorslization of movement at the time of the disturlwncr whirl) p m  
drrd the w i n  npninm i r ~  th+> rrgioo. 

The sirnilnrity of tile w i n  rnillcrelg to t h w  found in tho nrcs of tho TrcadwelI minm, 
which am ~ i t l l ~ t c d  n h ~ l t  one-balf milo r ~ c m  tbe cmntry strikc Irom Ulis set of veim, Icads to 
thc nuppmition that the eouma oi h e  depositing solutions was the Ramc in h~ h instan- 
and tho ronditians n l  d c p i t i o n  similnr. In the rasr of the mainland depmita the all~ite 
wcum in t h ~  voin tillinp, so that tbrm can Iw no doubt that iita rcmtituenta have been 
intmduced I>y tho enIul,ions which drpitrrl  bhe v~ina. En the,discuasion of the formation of 
the Tmsdwell o m  on n later p w  t h i ~  f ~ r t  ir taken as one of the indimtion8 thnl sodn was 
likewise a d d d  during thp artion of t h ~  minrralizing w e t r s  upon the diorite dikes of the 
Douglas T~land mines, t h o ~ l i  I I I P ~ !  tlir mrk a p p m  ta l ~ sve  originally mntnined n large 
amount of tho &a-feldspar n~olrrml~ in the torn1 or niigwlaw and micmprthite. 

%placer deposits nf Gold C'mk b n w  kr*n drrir.~il lnm~ pld-lmarinc quartz veins which 
m u r  in a band of rock from 2,Wl  to 3.f31WE fcrt in width, t m r ~ m i n ~  t h ~  drainage bnsin 
From ~ ~ u t l i w m t  to northeast nanr l~  pnmllrl with its upprroiuR0. Pmm tltc di6dc hekcen 
Gold and Sheep creeks, this mineid mno strikes, a r m  ~hr  lnwrr part ol Iry Gulch, rises ontu 
the mountain slope south of S ~ ~ V P F  ROW k i n ,  then r r r m  thn mnin valley almut 2 miles 
abw its mwth a d  continum along the southward lncc of dunr~u Mnuntoin. (See mgp of 
(hid Cmk,  ?].Xi'.) It is ~rrpmed for a length of nearly 4 milcs within the Gold C m k  
drainqy . 
To didnguiish the maawr in which thfi mvt.la oct-ilr thc rurly minm clastriti~d their 

lwt ions  as, hill, gulrh, and creek clrtint.1. Xiill d i d w  r r m  t h ~ c  ~i tuatrd  Iwtwwn the. 
wlrheswhich d r s i d  the mm!ntainslope west of Silvt~r How k i n  : gulrh d e p i t ~  WPW thase 
found in the hedqof the r n i n ~ r s t m ~ ,  inrludhg alaothc dumps nf dPl)ri* nr talug whom them 
stwama join& the main vallq. Tilt cwek depmitn romprisrd I h c  I)md arnv~l valley. 
along Gold h k -  

The hiIt depsits  as thus defined LW local m a m a  of mil mixnt! wit11 rrqmrnts of tho 
country mli and veins. nccurnuIated eit hcr prncticnlly in  place or ot  nu gwnt d i s t r n r ~  Imm 
the pawnt outcrop. They nepwent the surfacp wm11 derived From t h ~  gold-lmrin~ mkr, 
I d g d  at the hase of the declivities and in minor hollows 011 tho hillqidm. L~lcally,wtrew the 
deposits of eoil LFP c h n r n c t ~ r i ~ d  by a red color tboy often contain II greater prypwfinn nf 
p l t l  than is to h round in the racks from which they were derived. T h i ~  mncrntmtior~ 
Inny tw cxplainrd hy the .soluble nnt,rlre of t,lie rorks from wllicll the rPd soils haw twrn 
derived, nanlrly, tbe hmwn diorites occ~lrring in the minernl he'lt. Thmr wen- hid~l?; 
altered nt tho iimr the veim wp,re formed, ~ n d  though mct-ntiv t~plrrcrmcnt d 121rir 
 ille eats mincr~ls by tho voin waters thny now cootsin l a w  nmounb or lime carbanate, wl~irh 
is madily dirrsolv~d by suriace watpts, leaving an insoltrblr residue containing prncticrlly ull 
ttta vilurs. 

In  thr fornation of the gulrh plmers surface wash tmm ronsidembk are- hns h n  
brought iuta thll p.ulchm from thp side ~ l o p  and roncentratpd to a greater or 1~i;s rxtent 
along t l z ~  ~tmarn Lwds, whrin tho  rock and vein Iragments err eornminuted and the gold sct 

lrpp to tdpb in natural rimes in t h ~  ~ l a r p  bed mck. 
The matrrinla which c o m p r  thc c w k  dvpositrr have heen wmhed in Fmm the side gulches 

and Imm the mnin tribirtarirs of bllc c w k .  The tenor 01 these placers is rower i han in the 
bill and gulch dewi t s ,  because the w w m  of the materia1 are more widely distributed, and 



lam ammanis of &&I have k n  hlrnirhd Imm prartinlly ham rocks. Not mow than 
half the WES tributary tn thr Smel l  p l m r  Iiw in t b  w~!l-dcfined mne of rnin~mlizntion, 
and in tke caes of t h ~  d e p i t n  in the lmrr pnd nt this raItr.r thr pmprtion k p n n  I-. 
me &h and hill d p p i t ~  aw no Jnwt nI ~rnmrnir irnpnrtnnrr, hut. the p v r l  lillinp in 

the main ~IlllPy haro yielded only a pan or ahc gold ahirll r l t q  oriRindlp containd. 

W i t e  d ptd-baring deb& on thc hi l t s ih  land in tlw plulrhcs on t h ~  e ride J 
Silvrr Bow ba.qin werp the first placor d i w v r r i r s  in tho .Junra~r i+om Tlrr? nrrr a-nrkd 
profitably by 'rtrious mrthodq o[ sluicing durinx I hp rnr!+v y n n  of t h~ mnip. Tlw srri lnhl~ 
supply oi wnter was ordinarily limited. exwpt duriagl fhc spring: whrn t E i ~  n ~ r l ~ i n ~  pnnw 

lurnirhcd an adrquats flow, rm thnt, nnkp n Irw rlnirns in thr nnmr virinity coilld In rr,rkrrl nt. 
any nnr timr. Thr genernl distribution 14 th~srnall plnrrrs i~slrowrt iiwn thr f i r m r n p n y i ~ ~  
map (PI. XV). T h ~ y  WIT ptncfirnlly nxhauslcd anti almnrfond in Ihm. ~l ta -r  haring p m  
dtrrpd an arnout~t o l  plld wtirqn~ed at I&--wri .Vm,Mbl and SrM.m. 

T l i e  mid-braring m a ~ ~ F i l  of the Ilill ~ n d  pulrh p l m m  i 5  01 rcrp 1-1 origin. In tho 
cmw nl thc Inrmtr i he d e p i l s  am accumulatior~s of m k  w ~ t c  and aoil due to di - inmtioo  
af tho mb pmctically i n  place, or at least the material h e  tmvc.1~d nnlp -hod distancpn, 
Isy c w p i n ~  down t,hho   lops under its own wp&t or with the ~wirEnnr~ nl rain ant1 ntiuw. 
Thn material in thp gulch deposits i a  of the same arifiin, but it ~ R P  tmn m o v ~ I  Iarthrr, so 
that t l r ~ m  has hen pester oppofiunity for concentration ot the p l d .  

Tl~n d g o s i t ~  of mvr l  in the m ~ i n  valt~p ol Gold Cmek and in s cw kinor h i m  Enratcrd 
nn tributary stwarn have Ex-en swkcd to  only n linritcd extmt V I ~ R  hay I r v n  rlrlc to 
a n p l i n ~ r i n ~  dimrulties of mm wrt or mothcr which haw not yct k n  Iirlly cJvPnamc, 
nxcrpl in tltr NDWPIJ plnmr. in the uppPr prt or Silrrr Bow 

Thn vellry ~ r n v r l ~  occwr in t h m  Buts or hisins. wprated hy lwb-mck rraehm. Fimt 
rl,nvs auns~u, n h u t  1 milp distant. c o r n  thp k t  Chancr or Jualpa plncrr, cxtrndin~ 
upRGW&m for thrw-luurtbs of a milr: a h r c  ita hwd there is a nmnyon nbout thm.lourtlls 
at tl mile in kngth. f01I~wPd by B m n d  gravel flat newly one-ball mite long. Al)orn tliin 
coma anotlwr ntrpp w d r  ot hall a milc Icadin~ to thc upper ~,allcy known a~ Silvnr k w  
k i n .  T%A rbvntion of i he fimt flnt rim from abut. 2'20 fmt at its lower end t c t  325 f ~ r b t  
at ita hmd; the wcond Eim trtwc.cn HKI and 7n0 fwt cl~vation, and thl: third lies h~lwonn 
1,000 and I,lm f w ~ .  

Little Emia ia u i t u n t d  ~ O V P  I h m n d  flat, to tho right or the main R t r r r r n ,  on a arnall 
tribumw comiw i n . i m  tho rtollrh. Itu rl~vatirrn h ~ t m u t  l,OOR fwt. Lurvey k i n ,  
baring sn sma d *bout 24 arm. l ips  wrll up nu the mounhin slnpr arljwnt to Lumpy 
Creck, at an ~bvation aT 2.10 Irtrt nlmvr tide. A third minor tmin liw at the h~sd d 
Lurveg CrPek l w t w ~ e n  2Fr)I1 ant1 2,HW krt ~levntion. 

kidfa thew ~ a l l r p  d r p i t n  ~ Z I P ~  iu nn ~xtenqi\~u (JrJt,m d c p i t  at the mouth ot Gold 
h k ,  beg prrrt[y afmvr and p d y  blow titlr watpr. dust, nhnrv thr head of the drlta 
on h t h  sides nl the stream urcur lnm haakr nl mixed bawldtm, gravel, am1 ~nnd-hnmirlm 
depmikd by a formrr glaricr. 

AU1 of thew accumulations of lmr! mutcrial nn undouhtPdly aurikmun tn s mrbin 
extent, for in emh crrse they hava hen nt  l ~ m t  in part dcrirrd Imm the miwral zone. 
NO tets d thcir celmtive ~ n l l l ~  hnac k n  madr, and with thn rxccption or tl- Nowrll 
ptnepr w adeqmte mtimation af tha avcnqc p M  cwtatmtn hm I w n  p o ~ l i b l ~ .  

The tautonlation at gcavels in certain rwrhm ot Gold Cmk lfnllrp and nnt in dhtrn 
has multed imm an i rwular  distribution or grade mlr~n~ I ~ F  b l - m r k  profile. II'h~rc 
the mck floor is steep no ~ T Q J ~  have 1-n dcpmited, brraum with  a high gmdr the s tmrn  
has b n  able to keep its h d  clmc; but whrre the p d c  is Iw or *here drpmions  rxi* 
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d~parition wcnt on until a slop wnq huilt aufici~ntly strcp to  allow thc cr~mnt to carry 
off all materid subaequrntly wwhrd into thr atwarn. 'The origin of all the baaina, except 
tha lowwt, datm trek to tlbc time when Gold C m k  contain4 s glacier. Evidsnm of 
pnnral plaria~ion thmughnut t l ~ c  whcllr rt+~ion it Iour~d hot11 in the character of tho top%- 
rnlphy and in the distril)utinn nf clrratir 1 m ~ l d ~ m  on thc highat mountaim. The small 
Iirlda of iwi on tho nortl~wnrd-lacing wlnlm or La~rvey C m k  nrP izndoa~htPd[j, the wmnanta 
of R glacier wllich occupi~rl thr v~tllrby and rcarll~d t idn wntm long aftcr the gnera l  i r e  
shwt 41f the r p ~ o n  had tnrltrd away. Thc i m p ~ l a r  ginding of the valley Rmr can h con- 
hdcntly atrril~utrd bn unntyual erminn of the strrurn lxd Iry this ~larier. Stmam of moving 
im hmvn ct~r pnwrr t o  coup thcir tw.ds, and m,k-rimmed hains lrquentlg m u r  in glwiul 
vallrg. and am chnractc.ristic or tllrrn. Slial~t original irrni111riti~g in grade RIP fils0 
sugrnented hy glacial nction, and tilt* V-sh~pt*d vallt-ya dire tn Rtrenm ermion RPC corn- 
rnor~ly 1)rr~adanrd. 

The basin of tho lowest gravnl flat WM torm~d aftcr tho wtwet of the Gold Creek glacier 
by e p a t  Iandslidp Imm tho ~krrp nnrthrrn wall of tho vall~y. Tho avajanclle charmtar 
of the dam is kill naaily r ~ c p i m d  and Zhr rrnr upon tho moi~ntain nidp in quitn digtinct, 
though the dido is certainly ~nrirnt. Its RRC. i s  at ICM~ mveral hundred ycnm, for Rprucs 
trem p w i n g  on i t  and upon t l~t* dvpmit ahovn arc tw I n r p  ~s any In tho qion,  and pmb 
aldy not Im than 41K, or %MI y ~ n m  old. A ~imilnr tl~ough nmellrr nv~Ianche which oceumd 
in 1901 ia sliewn in ['la, XIV, XVIII, and XIX. 

GOLD CONTENT8 OIP T I l l  PLAOlCItR. 

For the Nowrll placer a mmpr~lntion bsmd on tho known total yield, and R rough 
estimatn of t hr m m  of rnnlrriul whir-h hw h n  rxr~avnted, indiu~trw an avemgp valur 
or ahout 14 wntn pcr cubic ynnl. This is pihly ~ornewhnt in axcerrrr nt the mu1 r ~ l u a  
of ttie grwnd, k m ~  no 1wtrc.r catirnntt* can br mado with thc data in hand, It is hj i~vcd 
that thc richest portion vl  thn drpoait tun aIrrndy h ~ r n  mrnovtd, Irccaum the p i t i o n  of 
the material which mmaina i11diratr.4 i ts  derivation l aw ly  from m k n  ouuidc of tho main 
min~ral  Lolt. Thin  point i~ IIIOW h~ l ly  dimi~xwd I n i ~ r .  

NWA OF th0 othpr largo d o p w i t ~  linvo over I m n  ndcql~atrly h ~ t c d .  It is, hnwever, 
perhap suIfici~.nt,ly evident tllat ~11eir rrvornga v a l u ~  will bc IPAR than thst or the Nowdl 
ground. Thp wnwn lor t h i ~  h l i r l iu  that all of thrw dcpwi t~  Iiavo mrriecd a hrgc amwnt 
of hsrren wash from Qranito C w k  al~d lrom tlw u l o p  on tlir nnnla nidc of ihe v~ l l r y  
above tho crrming of tJhp nlin~rnl Ih-11. hlo~rovrr, A l a r p  proporlion of thc dsbtih rrom 
tllc Nowcll wnrkinp, minun i ts  original  fold mntmtn, lm Imn w m h ~ d  down and l d ~ d  
over the oriRinel d r p i b .  In the r.uw OI the Nowrll drpmit p r l i a p  half ol thn ginvt>l 
came Imm the minrral zone, Iwt Iur 11113 trrvo plurrm )wSow F ~ i l l j l  thrn~-Sourtl~.~ and perllap 
mom must have Iwen drrivrd fmm pra~t iu l ly  11arrr.n arm. 

A t  the hrnd of Lumpy Cwrk t!lrw is n ci rqcr  nr amphithrrttrr, cantaini~ig m amall rock- 
rimmcd banin filled with shin~lo Imm ~ l l r  trrljar~nt IIIIJPPR ~ n d  from twnra~h h l ~ r  slm~ll 
glacier whirh mcrm tllr sidr ot t l s ~  mtrunrain nrr thr anl~thrast. rlmpliitl~rntrrs ~ r l d   mall 
rock basins of this sort nrr rltnmctrris~ir uT )~ ig l~ ) l~ lw i~ t rd  mpions, rind their ~ x ~ u v a t i ~ n  
ia to ho attrikuted t o  ia ~rmioo.  
The awn nl  LIIC d ~ p i t  i. so~n~~vlmt IPR'I ihnn 2 BCW, and itn gmkmt depth may b 

estimated rt 20 f c e ~ ,  tllnilgh tllr AVPlslgC is pmhbly not ovrr 10 fppt. hy~urnin~ lhm 
figurn, thore would b npproximntcly :PO,OIW) cul>ir yards of p v d  in r l~c  hasin. The 
srmr from bcn~nth the glaricr has rome trom tho wid-lwnring tono,  thr p w m l  Iwundav 
of which crmw the uppcr md of the k i n .  Canwqumtly tlw dCI>ri* undouhtdly mntains 
a good deal of gold, thoudl from ihr nntuw QT aljr minrm! in t l h  vicinity it iq pmimt,ly 
rlloyed with a high prnpoaion of silver. Thr cxpnw nl drain in^ thr lacin by mean7 or 
a tr~nch or tunnrl and of imrtalling a small Ilydmlrlir outfit utould, I~owrvrr, swm to Em 
wsrrsntad. A minimum of perhaps W rninpr's inchm of water und~r  a head of 100 fect 



THE JCNRAW GOLD BELT, ALASKA. 

would be available lor hydmul ick i~~  during the p r i d  of m w t  mpid mdting, in Mag snd 
June, and t h ~ m  ia an abtrndilncc nf wntrr Inr sluicing d ~ r i v r d  %mm the glarier. 

Any dirert dcterminntiora or t h e  rmlun o l  the jirourld by digging trsr pib will bp difirult 
i t  nnt i r n p i b l p ,  ~ 1 1 ~  tho t j r n i l ~  lrns no drrrinww, rxrrp!. nvcr r hv m k  rim, and rhegrav~ls 
src c o m p ~ c t ~ ~ p ~ ~ u r a t e d  with water. Thrw is IIO rmaon, horr~rwrr, why Iht d~pntit should 
nol k proved by drillinp;, B rupthd wllir!r hnr llrrn ~~~rr.m*fullp u s d  in nthrs fields; tml 
it ia hlie\-RJ that the h8il p m v i t ~ g  uf the Curvry  plnrrr, w l ~ i ~ l a  iu dmrribd in  tb loIlowing 
mtion, may hp taken rrrt rr snfe l l ~ s i a  For ppo(>odl~nr in  Ikrr ruw or tIw n t~ iph i th ra t r r  d r p i t ,  
~ U P F  Ihn mmterinl of both placers hllr rurnth from tltc* .ulknlcT NI>UWP. 

' h e  rick h i n  in which the Lurvep deposit ocwm h a I~ulFua m p d  m ~ t  by nroving icc. 
Et ia lncatcd m r  Luwey Crpek, ut an elern+,ion of 2,trfi ilept. .I torr1n.r Ii~k~3rt of s!wut, 24 
acm r x k n t ,  rrrnldi on R narrow bench on L ~ F  mnurit~kin ~ i d r ,  hm &n fiilrrl with grnvrl 
f ~ l r n i n l ~ c d  nlmast ~n t iw ly  bg Lnrrey Cwk. T h i s  s t m n l  inrrnrrly flnwrd into thr Inke, 
t tmu~11 i ~ q  pmrnt conm lips  n r m  one end of the gmvcl Rot ~ n d  rlimtly n r m   it^ Innpr 
nxis. Tho b n r h  on which the deposit ncrurs Iim nt the b- nll n rtwp s lop wvrml bun- 
dm! ttwt in Iwi~ht ,  which h ~ s  alw contributed somp Imwldcm *ad ~h m n s i t l n r ~ t ~ l c  amount 
or liner ntuR. T ~ P  ruck4 on this rlopp are those of the m ~ i r ~  lork yptrm nrld cnntaitt g~jld- 
bearinf stringem to such a n  rxtrnt t h n t  the talus piks just nbo\.c t h ~  t)a<in w r ~  at  on0 timn 
pmfitnbly r ~ d c d  hp tlmd 4u ic iw .  

Undrt r l ~ e  c i r c u m t n m  i t  wxq aassumpcl tllat. thr gnrvet filling, or n t  Iewt tllat portion 
next to the I~illsille, anuld prow wrnnnrmtirc, nnd in 1SW tunn~l  rbvrr $33 bwt in  length 
was driven to tap the twin.  Slow t h ~ n  nn nrm of p m n d  of nn nVPhlgV ~lr.pttb u! 15 rlr TI 
iwt w~&Ohp$ ttrmugh ~ l u k  irn tb tunml, l)ut ncm~ding tn ~ u r w n t  n6prt9 tho pirld WAS 

irwansidernble. XR ntr *pa IKYC h k r n  tn Srr~mto El10 dvqwst pnrt of tllc tuain, tho crlnnrcc 
tim Tmm the tunnel, which W R ~  m n d ~  11y ~~timutit)n,  ~.ttlvrpiI near t l tr  outcr r ide  end nhnra 
the bottom or the k i n .  Ttrr p m n ~ ~ t i l m  ot ndnnina ~htirr* to t l~e  ~m or thR bank hnriw 
h n  neglected, all the dirt anqhorl intu t l r ~  trpctling prmd over n %tmtum alprar-PI akictr 
WO& never excavated. X o  opportunity wna Itwnd to intrrvicw the pank who did lhia 
work, so that it is not known t v h ~ t h ~ r  nrl!. Ersts WPW mndr l>y p n n i w  rnutprinl fmm rariow 
pasts of the deposit during the pmgww n1 I ~ I P  wrrtk or nflrr rlir t l i s r o t l n l a f n g c b p .  I i  
this wm not done with an ndrem mult. il is rr~irronrl)tr to b l i e r ~  thne t h p  ~ l d  Imm the 
gmvel which has been morrd wns rnnwnlmt r r l  in Lhr nntun~r wrnp n t  thr h t t o m  of the 
sock k i n .  Tho ndditional drpth irf thr drpwil  l r l r ~ w  tlir  intnkn iu tlnt kmm, hut ,  judpjng 
from tllo glop of the h J 1 1  floor, it rnn not lw w r y  Ewnt, rrrtninlv not Inom than 10 twt, 
und i t  wnuld 9~em well wort11 whilr to srrmplr. tlir tad-rrrk  a r n v ~ b .  

In a dv wason such ns that or 1903 it wortld nr,E Ir difirul~ Irr  u~nk n twl pit to the n p c e  
wary dcpth, and even to lower the inhkrr would nor tr n nlettrr of gwnt  r x p m s .  Also, 
by working a short distnnce Lnmrrl tho I l d  nl fl~r f l r l t ,  hrd nrk W I R ~ ~  undoubtrdly bR 
rnmntcwd and n antiafnctnry test of the t~ndiqta~rbr! nmts of gm\.eI cnr~ld Iw r~ndily medo, 
As nlwrrdp out, this determination rorlld hr zlscmd ns n Irr~aia Inr cqtimntming ttra va1uo 
U( the drpos~t in t t r ~  ~rnpllith~mlrr nt t h ~  h d  r ) l  thr crrrk, frnm m,hir,h most nf thn n~utcrilil 
in Lurv~g  bnqin hnq lmn dcrivd.  

Lofadim und Atwi+tm!.-Tlw m n l l d  ?InwdI plnccr in nituntod nt tho Irppnr end of 
Silver Ebw hnsin, nmr t h ~  hpnd al Gold Crmk (Pi<. IN, XV, nnd XVI). Tllp ildg~n of thp 
dcprwit werr worked in a mmpnmtirrly arnnll lany prior tn 1W9, when t h ~  hntd~m of vmriour 
clnims cooreyd their i n t ~ w t q  ta t l lr  ~IrnrrirnrlCioltl EvIinin~: Company. which nt that time 
q u i d  a b u t  ?1)0 acnsoi plrlc~rpm~md in tl tr  upper r.>~lley of Goltl Cmk. ?h i rmrnpany  
m p l e t d  a drninqn lunnrl in 1 m 1  nntl oprntcrl two hydmulif m o n i t o m d i ~ r i n ~ c a f h  mum- 
mpr untZ 1901, stter whkh nr, work rltu d t m  k n t r % +  or litiption wncerning the pmpertp, 
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I n  this p h d  ot eleven yeam l ~ t w c c n  $33),000 and W,001). were extracted Tram mnlekhing 
Iwri than 20 imrw of grcwnd, constituting pprhups b~l l f  the nvnilmbln area or the orgnnl 
dnposit, thmlg11 pmhltl~ly ils ricllest portion. 

In  working t l~c  grllvcls ~ u i ~ i ~ i ' ~ ~ t i ~ - c l y  few lnrge h w l d u ~  were encounkd,  most of those 
which tho R E ~ v ~ ! I I  n-u not nufficinntly powerful Lo carry oway king of a mze which m i d  lm 
hnrldled by wr.lleelbnrrows. The w o ~ h  dirt pmcd throu~h a long . q ~ r i p ~  O[ B ~ U ~ T A ~  wt with 
blwk  rim^ und was finnlly led over undrrcurmnts p l w d  blow the otrt,let of tho tunnel. 

Value of t!le ground.--The nrea of the ground already worked ou t  is a h t  20 ncwa, nnd 
the avenge depth of tho gn~vel wna nppmximately 75 feet. Taking them fipm and thn 
kuown product in dollam ns a bwis for calculnt,ion, na estirnnts or 14 cents p r  cubic yard 
k nrriwd n l  n. the vnlue of the matorial washed. Of coum thia ~.stirnntc iu only sn npproxi- 
mation, hut  it is noar enough to tho truth to indicnto thst pnrt of the ~ r n v e t  which wmnins 
is probshly rmrth the expenw of washing, even tbouglt its tenor lnny tw l o w r  thnn rhtlt of 

tho  p u n d  nlrpndy em~vnted. The materid in resen-e, especially iB u p p r  portinn, h a  
hen lutp~ly Furnished by streams which do not cmss the minrral hit, but, though lillrvey 
k k  has nbn rmntrihi~tad its quotn or barren dPhris, i t  is probable that the bod-mk pmvnl 
for ma4dsmhle distance n h v e  the p m n t  workings sus derived fmm thn minornl nono 
by way of Icr iulch. 

Origin of t!u:'cpaQif.-The ~ccurnulfltion of pmrd to n depth of t% to RI Iwt WRR mndo 

-_ +~IP h~ ttre p m u c e  o l  a mck l ~ ~ s i n  sc* out n formrr glacier. When thn iw 
disnppnrcd Tmm th i spm of the mHr!- thc bibsin containd n small lake, into which ernptiad 

PIG. 20.--GlretcdPd profiles 01 c:da c'reet eml lcr Gulch. '~rficnny r x w r n t d .  h o w l w  rehttnn of 
gmw-4 arrhce t r %  Ira n r k  n t  pwwl~l arlrl rrt rrhp E. (Cnrnpnw PI. ICVlI . )  

the main h e d  uf %Id h k  and Icy, Burnt .  rb~irl Qunrtz p ~ l r l m  (1'1. XVTT,A). Them 
strmms wew then ond are s t i H  trrrrmlinl, ribpr~hlc iri time (IT lliglt wrltrr d kn~ng~lrtiw nll 
the rlPbris furnished to t l ~ ~ n i  Ily nlrk rwnllirritrg lrnd g l ~ ~ r i i ~ t  wurlr. 11 i q  pmlmhlc, then= 
Lm, thnt, c~nly r short intewrl plaprd h. twnn t l~c  nlntndnnnlmt nt the b i n  tr?* ine and 
ita nhliter~tim through infillin% 

The fiwt debris d p ~ ) o s i M  in thr lnkr romp Imm N q p t  nnd Qtlnrtx p l c l ~ m ,  altich dmin 
--, the cmppings of the ~nineml zone rill tlje ~djzirh~nt I d l  slnpr wilt h w ~ t ,  of tho bsin.  Soon 

' a I b a r d s  the larger streom Ilnming in Icy G~rlrh alw Iwnmr: nn ilnpnrtnnt mntrihuhr nl 
mntorinl, but its first deposita must ha rp  1w11 thn~wn i i l t )  tho valley in t,ho form of nn 
t~lluvial Fan a t  its mouth,wh~re n ~l lnrpdwlmw in gmdr rr~ddml~diniinisli~rl it~trrmsporting 
uhility {fig. 20). By the building of this fnn the mnin r w k  wjla iun.rr2 crurr t o  tlm north- 
oust sida cd the vnllsy and i t s  rnttrrs wrrcr pnndrd n h v r !  Iry Tililrl~, Grtrvrl wnqh from 
Lurvey Crmk nod the heodwnhm of Gold Crrpk u-nn tliurr pmtlrn~lto,d Irum rcwhing t l i ~  llmin 
b l o w  until the dammed vnlley abovt* Icy Gulrh I I I I ~  lmn lilll~d, nnd n tmnrrportntion @a 
constructed by the deposition of gravrl. This fill in^ prnh~ilrly conaurnntl n prilid nuffiricnt - - for the construction of H, transportation * lop  over the s f ~ t ~ r t ~ ~ r  diwtanco lwtween Iry Gulch 

-; md the head nf the lake and in addition l o n ~  rlwugh Fur tho filling 01 tho dinllow upper end 
\!the lake itmlf. (%a PI. XVII, B and C.) 

Q to the time when t h ~  Gold CWrk wnsh heg~itl I t r  rllrry nvcr tlie Ioy Crulch b ~ r r k r  the 
accurn~latillg gmvels in ~ I I A  g l l l~ id  l)tl-qi~~ ht~d Inltw dri-ivvd n I n ~ # l t  W I I C I I I ~  Imm the min~ml  
mne. They had ~ I P P ~  depasitr!! or1 Ird rork s r ~ t i r p l ~  ucmw the valley opposite Icy Gulch 
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and nlnng tllt, wmtmm side of the lake basin a t  the mouths of S u e  nnd Quaaa pmlr.hr.s. 
I'rntw~hly thr l o ~ r r  pwtions of the allutial bans 01 t l e  dreamy llud then nlrmdy r l ~ r ~ d  
~tnrl t h r  uppr prrtlol the 14kc land heen filled in. Wrkquent to the udjuntmrut uf its p ~ d e  
rnnsirlcrnhln amounts of hnrwn rnnterial were bmught in hp Gold Crwk. Thin wtwh 
l m m ~  m i x 4  with part o l  the mas11 tm~n Icy Gulch, hut its deposition ncrurrcd only on 
the nol.(.hrmst~m sidc of the basin. 

Gmdunlly tlw bake wns e i l t ~ d  up and us thc placc uf deposition w ~ a  forced downntnarn 
the ~ u r f ~ ~ r r  ol thr m c e !  hrl wns built up to presprw thc slopc nwrrrsnry i<>r tmnqmrtn- 
tion. W h ~ n  lltr g m r ~ l  wm fint1ll.v cnrri~d owr tt10 rack rim not only b ~ i d  tho lrtkc !won 
fillcd up, hut  t h ~  original l r v ~ l  of ita surfr~re had nlso I w n  complctrly buried. TIIP mt. ~f 
n k ~ t ~ h w  ~hnwn in 1'1. S V J I  will aid in understanding the strps which hurt3 boon outlined. . 

RPIow the Xowrll planr  tlw wide valley nf Gold Creek is divided longit~rdinslly I)y a 
rnllndd knoll of date and rrllist riaing h u t ,  200 feet sbu've the BCwnnl h d .  'Fllr* ~ l n i n  
utwrra flou~n in a mthrs nnrrow rRnyon nodhp& of t.liis knoll, while on the muthrw~t a p r s  
alIe1 valley of nqurl width, known 81 Little tlasin, ia occupipd by a mtill tributary of (;old 
C m k  which drnins tho mountain slop n o r t h w ~ t ~ t  ~ v f  Quart= Gulch. This vullcy, whirh in 

much bnadnr ilmn i~ r~quirrd hy tl1t1 emall stream w-hirh occupied it, is another inshnre of - 
~lncial gouging. T h e  rwka i i r n  rr~rnparstivrly d t  nlstes, thc strike of which rum patdbl 
with hhe a x i ~  of the V I I I ~ P Y .  

The hwin m~ntainn ~ n v ~ r n l  ncwn of wavel, the d ~ p t h  of which is not knorrn. It may Iw? 

lur dccp aa 20 fret, or even tnoro if s 'mk k i n  ~xiats. Tllc origins! conditions cnn nut Lo 
made out at pwwnt, lwraurr I n r p  qrlentiti~s ul tailings t n ~ n ~  the AlaskaJun~au Companyk 
quartz ]nil1 have h e n  drp i tc t l  trvrr rho natural ~reve l s .  The loration of the d e p i t  indi- 
mtm that pinc~ically all of its rmtvl ramp lnitt~ tlvr nlinptal ulw mar by. 
Tho uppor trnd ul Little Isnuin wan lornlrrly ilw ritr uf p ~ d u r t i ~ ~  workinp which arc mid 

to have yielded o w r  %W,OME, hut thr lcruvr pert wn.~ not 'touch~d bust it wm in~possiblc 
to m u m  drninnp. I t  i L  is rver w o r k ~ t l  nn rlcrator munt Iw inr~alled. 

Desrriplim.-Tlw p r ~ 1  lml w.lrirh f m ~  thr Rtmr of the vall~y lwtw~en the lomr end 
of Silr~r h w  basin and thn Elmer datn ir fibnut 3,tm Iwt in b n a h  nnd from 100 to 200 iwt 
in width. It* depth is probably nol so p o t a h  as tlvet of ~ i thrr  t lw Nowcll or the Iat, rhanro 
dcpils, but. no pita or hnrinp have I w n  rnadrr to drtrmine the distanw to hed mck. 
The d ~ p t h  d o u h t . l ~  vnriea tmln pleco lo plnm, ns n r r s ~ ~ l t  d unevcnnw in tho valley flonr 
duo to glacial erasion. mdnn hnq A prnctirallp unllonn nlnp of ~ h n l ~ t  10 iwt  in 100. 

Origin and +ble wive ofthe rlrpo6t.-Thr nc r~~n~~~ln t i c>n  nl  thr p v r l s  whirh form tho /- - 
middk flat is duo primarily to the p m n r ~  nl n low Iwd n~rk g m d ~  ~ l m v r  thp wcond can-.: 
yon of Gold h k .  The dPhris now l a d  in this pnrt oi tllr valley I I W  h e n  drrivpd 
imm the drain* basin shnvo snrl Tmm the near-hy ~ l n p n ,  As the Iornmrrplarier r r ~ l ~ d  its 
f n t  pdunllpmtreated up t h ~  rnlleg, ant1 d ~ p i t n  WOW formrtl shcr~rrr  the natutal s l n p  
w e n  not sufficiently stppp to enable the s t ~ r a ~ n  to rcninrr 1 1 1 ~  'debris Alrnished by the 
~1aciPr. I t  mny he s u p p d ,  tttereFow, that drpmrition I w g n  n t  IIIP ltrwnr end nT the f l m t  
and continued ~rwrearn as the  PA grad~~11y d i ~ ~ p p ~ r ~ d .  T h i n g  thin firdt arrumulation 
tho rnatP.riala must have corn Fmnl all part~of t h r b  i~p[wr d m i l i n ~ ~  whirl) rant rihut~d ice to the 
glacier in the mnln rdlay, and t h ~ y  were ihcwTom 1nainl.v Tbnrrrn of pdd. Thr gold-kring 
r n c k ~  on tho west side of  the h~sin, howev~r, Aoon k a n  to furnish dChria to tllis nid~of  tlrp 
deposit, thou& in rrlatively small amounb. A t  I P W ~  rllr d w p r  part or rlla ~ V P I  wrrrmn- .-' 
l a t ~ d  hefore the ice had left the Nowcll basit,, and d l i l ~  thn ImtLrr w m  b i n g  filled a ! l j d J  
mntarial added to t h e  middle Bat must have conln imns r h ~  near-h,v ~Inp*r,nnly that imlii the 
west side of the valley king nurifcrnua to any i n~pr tnn t  e x t ~ n l .  h t c r  ror~t  rihutin~rs fmm 
Gnld ('rook wpre the overwash imm the Nowell drps i t ,  and thrw ran Ilardly hmrr rontnind 
sny mid oxcnpt in a ver;lr fine s t a h  of m~brlirision. In fad, tlbe p l d  which ~ a p d  rowen- 
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tration in the upper deposit must have been tm fine to have saparated fmm the sand 
a h d .  

The cunditions under which thesa gravela accumulated seem, on the whote, to have been 
unfevorable for bed rock mnoentration in mp part of the deposit. Neither does it sesm pea- 
sible tbat thew can la? nny valuable amount at @Id dhtribut~d lbrough the gravels, except 
along the w e t  side, where a certain arnount of gold-baring d6bris 1~ h e n  washed down 
fsom tbtr neighboring slopes. The latt~r can, I ~ o w e ~ e r ,  hardly compni-e rn~ornlsly with tha 
richest part oi the Nowell ground, which originated in the same way, k a u w  the gulches sre 
smaller and consequently lurnisIled much less dhbris. 

Dwmiph.-The property known tw the k t  Llance placer is situated in the lower part 
of Gold Creek, l e s  than a mils from Juneau. (See map of Gold b k ,  PI. XV, and 
view of h t  C%ance basin, PI. XVITI.) This  m e 1  flat llus a length of 4,m Feel and i ts 

F~Q. 21.-Sketch map of h s t  C W  placer, Goid Creek, ahon71ng wlutrr c pua~lion of m k  slldna, Sormrr 
pond, nnd prcgant gr~r~l  lwd. 

mnximum width i:. a b u t  'r00 fat. The I w ~ r  end nt the Bat has an elevation of about 
ims, iks head haing appruximtelg 80 feet higher. The d e ~ t h  of the deposit is known to Fm 
mow than 90 feet at tho lmerend, whew the d m i n w  tirnnrl AS it, w&5 6mt opened failed lo 
find be$ m k ,  though the lulI depth can not gre*reat ly e x m d  this figure, sinm mck is cxp& 
in the stream bed at an elevation about, 30 Ieet telow t h ~  tunnel level. 

Awlopmeraf.-The h t  Chance placer gmtlod was brought under a single cnntrol ih 1W, 
and in 18% tha Laat Chance Ilydmulic Mining Varnpan;r ma5 o r g ~ n i ~ d .  A tumd of 4 by ti 
feet c m s u  wt inn  and over 2,000 feet long wa4 driren lrom a p i n t  on the rmk  about 100 
feet nhm tide, with the object of tapping t h  deepest part d the channel. The character 
of the material encountered after Ieavin~ solid rock was such that it b m n i e  i m p s i b !  either 
to mnkinue the how in a direct linr upstream to M m k  or to rake through the overIying 
d6bris. It was Iound newssay, t!oerefore, to mi* ta the surlarr! on thp south side ot the 
twin, whew rim mrk W A ~  cut a few feet ~ I O W  the top of the gravel filling. Subsequent 
operations have been maidy pu&ed during the summer or 1903 by the dualpa Mining Com- 
p y ,  the present holder of the pmperty. The purpoap or the work has heen to open n 
tmnch hack to bed rock andat the same time to graduatlr lower the intake of the tunnel. 
To do this it will be m r y  to cut t h r o u ~ h  the mass o l  slide rock which f i l l9 the Fowfr end 
ol thm basin, T h i a  is cornpod of rock frnrnmts of various s i s ~ s ,  ant? a ransiderahls pm 
portion are saverel htm in weight. It is necessary, therefom,to urn powder, and d material 
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t4m I n r p  tur th& the tunnel must Iw t + d  hp LIW tmllrp rnnmyrr whirh has 
h n  mwunE cbvr5r 2 1 1 ~  pit, I ' r v  in this pr~Iiminnw work in *!rw. a d  thr nl81iPPR in 
thc tunnel aw in ronsLant dnnpr of  bin^ dcmol i~bd t~y  florwfini, an the rnntrol nt Cold 
Cmk has proved to Lx- n difficult prnh1rnl.a 

ISripin 2 Ihr r l e p d . - - n ~ c  Lmt Chnnm k i n  wan domed by nn anrient mck slide which 
c.ainr <torn out ul  tb mwnta ia  by way of n nmall ravinta on the norrh side d the cmk. 
I* fip. 21,2?, m d  23.) The material pmjnrtcd inta tka vnl l~y  w w  suffiricnt tu ~treetuallp 
dam tlan mtmam. nnd in the d m d i n ~  wnter hnck of tlsn hnrri~r llrn ~rnrrl* wpm c l ~ p ~ i t ~ c l ,  
grndunlly !il!in~ t h ~  G n .  [See E'IA. XIV and XVTTr.) Dcfnm thn IsndsTirln mrurml thn 
ulnp inm ~ t w  p m n t  head OF the flnt to the- bond of tlre deltn ncnF r h n ~ ~ t l  nlny 1w u t ~ p p d  
to hrvr 1-n pmrtl~ilI1~ uoifum. I f  then! wcm nltcrrnniin~ fl~itu nnd rnaor!r.p,thr fnrnlvr 
wpm o l  rrmall importance in rrccumulntin~ mlrrana of wnvel. Tho frill of ncnrEy :#X) twt in rn 
mil* nnd half gnrc a alop ovrr which tlhn stwarn muld tmnsport ntl nf tlbrr mntnrinl 
{klivered to it. 

Fmm thm height ot [be d m  nnd the p m n t  slop of the p v t l  hed it i knrrwn that tltn 
l u k ~  ccjuld not hove been nearly nn Inng M tlis p m t  flat, and h t w m  tlw u p p r  mi4 r r l  

t l~r lukn and the present mck ~xpcwre rborn,tha dmwm must harn Rowrd on h d  nwk. 
h p i t i u n  OF p v r l  in the 
stnnding nnter fit tho hmd nl t l ~ n  
Inko, and as tho dfljrim w w  p l u -  
all? built out into 1 hr wnht ,  in nrtlrr 
tu presrmrl a n l q w  over rltich fP~n 
mvnl  muld In tmnyklrtcrl, thn 
htrcnm dmppd p r t  r l l  tlln ntnl~r i r~ l  
which i~ rnrrid atnar-r the dr lmi t  
Iimt formd. Part or i t ,  hrwr.vrr, 

g WM H'RR~PII dnwn i n b  Ulr pnd,  
and thr rrntv~l h r l  wnn thun midu- 

depth 11:: ndditirm~ trr irn wudluw. 
Under thmm mnditionn d ~.umulatioa bed-mck cwupntmtiran mr~lrl  taka plum only in 
thm portion 01 tho wd1t?y & ~ V Q  the lomrlake,  E v m  part of thk *tntrli wen t~rnpornrilp 
a t  thp h p d  of n p w i n ~  w v e l  hAd, whew for the ti- I w i n ~  tlic nlr~pp ul dppil iun met 
or iritrmcted tho Id-rock p d e .  -4t this p l m  ~ b r  mrrl* trm~lrl unrkrprv wrting. tltw 
~ P R V P  p l d  tAnding to cling ta the bottom and 1- In c r p r k  in hprl nrk, =hi!? bhn 
rock-fmgmenta would bc tor the most put wwhd nrrt onlo thr r a t t i ~ r  d c p i t  clown-  
Mwnm, n un~nll pnrt, ~ O W P V C ~ ,  d e v i t r d  to kwp up I ~ F  n-rp md~. SUCI) 
nt ihr fino p d d  un piwed a l o ~ w i t h  the top mr.rl* wru~frl hr pertly n l r ~ i m f  otT intn th* 
d e w i t  nwr m*hkh it p d  and cadd into thr h k t ,  r l l rm it r m ~ l r l  lr dmppPd 
with  tha rmmpanying p v d .  I n  the nwn nriginnrlp ~nr~rPr l  hp f h ~  Ink@, bpcl-rrrk 
nrnmntration m u l d  not take p l m ,  but the flour  old and ~ m r t l  would r m  to mt 
withw~t  an? mmntrntian. HP*, tben, in the c ~ r n p l ~ t ~ d , d r p n r i ~  the rdnm mmld tw 
didriht~tpd thmughmt thp wrtiml stion. Similmrl? in thc uppr half d t h ~  flnt tho 
pr t ion  of the Aptit I@ duringthe l a k r a t ~ o f  m w t h  and rrnting upon tlw hottom 
m r ~ l s  r w l d  n l n  contain amall mountp d @Id tbmubout, and thnir tenor would pmb 
nljl!. tw 3 ~ i d i ~ r  than that of tb l&e M. On t h ~  whnlr. thm, the upper end of t k ~  dcpwit 
mwy rra9nunMr k wppxd to ronEsin son3idPmblg momgold than ihe 1 m r  partenexto to 

011 both sidw OF the P B I I ~  &]OW the 10- c a a y o ~  d Odd CtePk t h r e  urn m m h d  
d~pmitfl consis#ing nt l a p  hnnkuot rrandnndgmvet, mixed with bonldem. Thm mntenti.h 
- 

S l n c a t b e a b n v e w u  written r)nrptfiumhbr h c o n u t r m k d  tonmtd tbeot-m.an4 thevalua 
of theground will d o u b t l e ~  Ire b o w n  to  tbu ownrm before thh w r t  1s Issued. 





were dmppl tmm tho end of t 1 ~  nnrirnt Gold &nnk glnrier at n & g m  when it remhed 
+ 

nrarh tu tide lpntcr. (h PI. XV.) 
Tho mat~rint nl the maminos tme lmon derived from 811 pnrb of the Qold Creek drajn-, 

k i n ,  and, m n i q  fmm tho known chnmtrr i~ tb  nf glnciarn nnd thn ni~t.hwls hy which 
t h ~ ; ~  e d e  nnd transport. m k  ~natorisl, it is prnlmllln thn t  n mud1 p t c r  proportion of the 
d6b& h~ k n  contrihubd by the high r i b ¶ ,  r m r n p d  mmtly or hnrrpn mks, than from 
the  middle and I O W ~ ~ I I I U ~ M ,  whera tlln p r i n c ~ p l  p l d  v ~ i n ~  rim c x p m d .  C o n q u ~ n t l y  t l i ~  
p l d  rnnter~t o i  the n~orninnl deposits is prohnbly vrry low, %rnr gold is, howo\.~r, p m n t ,  
us hap h ~ n  slkown by sluicing t p s t ~  a n  WN)P p r m d  a t m i  ijOfl fwt nor111 of thp wm)n !,ride. 
H ~ r e  the ~ a v e l  coven pprllnp 2 or 3 A C ~ W  and rornls n hill nrarty 10n Iwt I~igh. I t  is 
stnted alau thnt on Chickrn R i d p  cnlolw mny h panned fmm thr wndt;, and it arm nk onr 
time propowd to hydraulic t h i ~  portion nl 1  IF dcpmit, wlriclr in nt 3rmt lnO iwt in drptlt. 

I n  c t~nrarkr  the mnterinl vnriaq gr~ntly Imm plllrr I r r  plarr. Tlrr R ~ L V P ~ R  rxptwnd on 
Chicken Ridge appcnr Lo bo quito Irw Imm l o p  lmwld~ia nnd rmtlrt 1w mmh lllindl~d if - 
p r o v d  ol s ~ ~ f i c i ~ n i  value, ihow,qh dilTiculty wolzld lle rrppricnmd in a u r i n ~  rluniping 
gmund nt pment, b o c ~ u ~ ~ ?  the sraihncp portiun nl the tnwn iq nrlv ly. Fnrthrr dorm 
s tmm on h t h  sides or the week the rj7e nnd numZwr al thr h 1 d ~ r s s o u l d  r m d ~ r  pxvnvn- 
tion nn nxpenaive operotion under r ~ r d i n v  ronditiorms. Tbrr i*, how~r r r ,  plrnty nl )ow 
w u n d  ndjncent nild with n nuficiml kody of wnrcr the p v c !  could Lr n~orad. Or1 thn 
whob it. is lwlieverl that thew d e p i t s  can bp of no pcrrnornic im~rtnner.  

PIG. 2:i.-Lon~ltrrdlnr1l *!Ion thrmrgh dam and grad elbed. Isgt Cham plucrr. Gdd Crmk (vnrtleal 
Rcnlr r x n m n r l r r l > .  ar, ter-elof lonuerpnd:  ad. ~ u r l m o l  p m n t  p r e l  M; Bdc, bed-mk~rndm; 
rd. m h  r~ rv - r  alllrb casnt* #old niny lrrxpmed on brd mrk. 

(WLD CIlEEh DELTA. 

Tlrr nnirvinl d ~ p i t  nb, khr mouth ot Oold Chek is ITJ Tar the I u ~  ~curnulntion of 
l m - r r k  mntcrinl mm drrmau. (See M. YV.) It3 lormutian hna k n  going on Irom 
tbn timr wllm r l~r  ~lnrim Irrmt fim withrlmw f n ~ m  Gnetincnll Channel into thc r~illpy of the 
c m k .  Durinp thr dc-pitin~t of thr elmrial mornhe8 t h ~  gmwth of tho dplta hud nlwndy 
bwn, nl~d tvl tltr i c ~  rrndrlnlly w~stpd ~iwiiy by rntlting, lor n long time prncticnllg all of tha 
dl4Iwiq drlir-ewl to tlv. mwk rruw rnrricd rlr~wn l o  sralt w ~ t p r  and ttrert: ~ l r p i ~ ~ d .  

Tllc mnwtcrittl of i l w  drbltn l ~ n s  nlE l r en  d~r ivwl  Imm the Cfnlrl Cwck mrklr, nnd in tho =re- 
@ t t  it doul>rIt.rr9 mntlhirh~ ~nuch ~ r ~ l r l .  ginrn, hnwcvnr, the granhr pnrt is the overwnsh [mm 
tllc gtnrrl t d q  ohrr ,  ~ 1 1 ~  mtd rimy tr rrnannnbly muppo~~ld to IH! n111ch fimr than that in 
i h ~  vmlley drp i ts .  
Ths rnlbnnpr in which nccurnulntian hw inken plom is quite similar to thnt outlined for 

t h ~  l n k ~  fillings aln:nrty d r ~ r i l ~ d ,  the onlp dilrrrencc k i n g  tllnt the lutter nre rnlntivelp of 
much mnll r r  tn~lk,  h ~ ~ r t a i n  nmni~nt (11 rbonrrntnltion nlllrrl hnvc! occ~arrprl on 6ed rwk ~9 

the hwd or thc tlcltn wnr gmdq~nlly c l x t ~ n d ~ d  rlpstrrm, Irt~t no irnpurtnn~ concentrution 
could hnvn tnkcn place h lnw tido IPYPI; in thr Ennlnr pnrt of the d ~ p i t ,  Lhewlort?, the fine 
gold is diatrilrutd chmugh the gravol. 

Thc nutun! ol the dcpnsit woi~ld nllow of working it8 1ow~r  portion hy d r e w ,  bue the 
height of the tldw would intcdtjrn w i ~ h  the pnrticnl oprmtion or thc system. The portion 
of the d e l t ~  depmit nlww hi~h-tida I~vcl l i ~  tm low t4h permit nt irq k ing  ~ x c a v ~ k d ,  sinm 
the grade is insurficien: to rrrrg alT thm cMhriil. 



THE JUNEAU BllLD BELT, ALASKA. 

T U r n K A P H Y .  

Lying o p p i h  dtimau, D o i ~ ~ l a ~  Island is separated fmtn the mainland by h t i w x u  
Channrl, tt narrow maqtwiw p 5 ~ ~  from OW-halt LO 1 mile. in width (PI, IV). I t  is 
wpamted from Adnl~ralty 3~lmd, l y i n ~  to the west, hy Rephens Ptl.wnp. The length of 
ttw bland is appmximateFy 17 milea. Nmthwest of a line from Sunen1 tn Hilda Point i ~ q  

width is about 7 miles, but toward the southeast it narrows rapidly tbrougli thn saqt,wsrd 
mtrrat of its outer shorn tine to Tantalfon Poin~, aboltt B miks notlbhwwt; rrl . lunca~~. 

Tirlel flat4'oppuRito the northwet  corner of the idand am laid Lwrr at inw water, Rn that 
om may walk A C ~  the ddta of Menendenltall River. It in evidcnt that tho W R A ~  from this 
attrnm Ilks silr~d up a m k  channel of considernbl~ depth. 

'I.Ile iqlnnrl is mu~hly mountainous, the penem! elevation nt the barkham E~inp A ~ D V R  

2,HW k t ,  while wcmionnl hci~hts  rise Imm 500 to K K l  Iwt high~r. Thc main dlvidn in 
not uymm~triraflv placed, but lips mar the outer ride of t,ho i~lnnd, RO that moRt ol the 
drrtinag~ Rows into Gwtineau Channel. Below llildn Point the ~ t w p  mauntain wall which 
rivrrr from Stephens Passspe is merely cormptcd by the shallow g~i lcbm, w h i l ~  on tho s lop 
t m n d  Gastineau &mnd the drain- lint- are wrlt marked ~ n d  the Atream Bow in 
dropBy crd t r p a r k  wpar~~ted by lmid ridges wltich nln O ~ I L  lnim tho main nlountain cmt. 
Toward thr nosthcrnendot thc islnncl tlicobtique valley o l  Fist1 Crwk ct~trr alrnast throu& 

the ran*, the P&SS BE it9 hPBd being in linr wit11 the mnirb wakr parting, hut at an elevation 
1,.500 Iwt  1- tlrsn that of the mqbbnrin~ rurnmitn, I%+ mwnhinv on t h ~  ttppr ~ n d  o I  
thc ialend ate thus separnwtl inm two p u p s ,  rho larger of whkb t m a  the- i~land's wmiam 
wing. 

Fish Creek is more t h ~ n  7 miles lonb, the 0 t h  stPRarns draining inlo Gastinew ~~~ 
varying from 1 mile to nearly 4 miles in Irnpt21. 111~. wnlcm of all exwpt thmw nearthe 
southweat end d the island arp cullprtcd lor uw in tile Rtnmp mills nt  Trc-adwrll,abwt FR 
mile4 or flume having ken rimsrrurt~d for thk puqmw. The nupply, thouplh insufficient 
for nil purpwes,still matfrially dccrrasra rhe trml mnaumption by furnishing p w e r  during 
ohout, eight months of the year. 
h markpd topagraphic lcatum of thn inland side ot the ialnnd ia n rwd~ bsnch d irmgdm 

hsidit lying in front of the steep mountain d o p s  whirh begin half s mib or so back or the 
nhor~. New tha Tmadwoll n~inca thr ahotrw~~id F ~ R P  al ~ h i g  pldfom, nbout .XK) feet in 
lwight, is rathcr sharply defined, hut clrcwh~rn the Ir~rrlnntl prnliln ia u grad~d s l o g  up to 
500 or 600 feot, nhovp which 11~qin8 bn abrupt risn io ~ l t m  r idps lying bpt w w ~ i  the streamn. 

It may h a u ~ w t a d ,  rn ~xplnnntion of ~ I I P  ~ ~ n w y r n r n ~ ~ r i ~ n l  d ~ v ~ l ~ p r n ~ n t  of tho drajonge 
on tho two sides o l  D o u ~ l l ~ ~  Islnnd, thnt tho rontmlling I~rror.g have lwcn the grrater 
tffciency o l  errwiw on t h p  nnrth nlr~pm d u r i n ~  thn period nf ~ l a r i n t ~ n n .  T ~ R  inlknrl sidm 
of thp island I m w  nmthaqt nnd t l ~ n  ntmarnu h ~ v c  l rnn ~ r n l l ~ d  us il in ulwdi~nm to tho law 
mferred tn. In addition, it ir to Ir n a t ~ d  thnl nu line OF the strannle on this sith of  the 
kland bas a straight c o u m  at  right nnpll~n to Ilro nhoro, hut owh valley turns gradwatly 
toward thc left a5 one Roes uptmtrm, hnti t h ~ i r  upper c o u m  Lie slmrmt invariably tn a 
nwth and ~ m t h  direction. 

OeOUKIY.  

D m 1  rtatrmd.-Thc mcka of J)ougla~ Island fall natura!ly into twa blts--clne 
rhsrjwteriecd hap n thrk stwmaron of anclrnt La\+a Rows, here called Ereenstone; the other 
hy black phylirr~s or sletes. {!+n pologtr map, PI. IV.) The main mountainorls maw at 
the kland is m d e  up 01 the Rmmtonw, RIIIIF the slatps accur on the inland-lacing p!atrcmm 
whirh has k n  dcjcnbptl nntf riw onto  he mounrain npura only northwestward Imm 
Doudmcity. Tls heit ol g ~ ~ ~ w t ~ n c r n n t a i m  nnthin~ IwL r f l l m r c  m k .  The slete band, 
howev~r,  in mom compl~x, sinre 11 mclud~~. wreral hpds ol menstone and many dikes of 
lightrtullnd mtrisi\*r dmnt~,  hlmgr slrip lging next to t h ~  nmam -tow houndatp, 
lrl~rk R ~ R ~ C A  nntl pmmlona, lh@ latter usuall?. in a highly altered roadillon, m u r  l o  
allcrnatin~ tr&. 
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Thp ntnlctum d thp mrh in aimplr in i f *  pnrrn1 Irnturen. tiln rontncts I w t w b n  lhn 
diffrmnb w k  ma- d r i k i ~  rrrrtii uutttirl~lt in rwt11w~nt tflngdttwiw of  t,lts idand nnd 
dip pin^ from .%I0 tn 7.5' S.\'E. (ST fie. 2T.) 

The rrpmntation nT r t t r  dill~rrn! n r k s  on thr pmlrqir Ithap is Irrrking in niitny rlnhik, 
onl?-+the mmt p n r m l  I r s t ~ r r w  Iu.ir~g inrlirr~ml. So ~ > l w ~ l t t i o r w  ltnving ham rriadt~ ua 
the wpntern = i q  II~ the bland, ~l r  pttm is not known, t t ln~lgh tElc pmnonrr or a low 
pleifnrm alwq S ~ ~ p t w m u  I"%- illdifntw t l l ~ t  Zhr mks fm unft, nnri t h ~ y  arp liknly 
tn I* ~ l a t r r  or utrpirt~pd m ~ l m i t ~ m t w  fiirnilnr to IIIIW whit-11 mltrmp just went of the 
mrwtotws on Pnint Youn~, .\dniirelty I*Inncl. 

Grrtn~tmra.-The mkv lacrp drnimnttvl r n q t u r i r s  nm rilainiy anrirnl rolrnnic rorkq 
~ x t n r M  su rrirfaw flown and lntrr  PO.I-P& ty w r l i t i i t ~ n t n ~  s t m t ~ ,  with wkirh itley hnve 
In-n itrl<lrd and n l e t a ~ n o r p h d .  On tEaq wl~ r l v  t l r t -  nlirbrri~idhrt nl tllrw roch is Ipplcxtlpnie 
than that of tllp p n s t o n m  wllirb~ Imrrr  r lpl ir lltr r~rijnr-rnt ~ n u i ~ ~ j e ~ i r l ,  lmt nonc of them 
h a v ~  m a p d  metnmorphkm and it is nb1l.r llrm and i t1l.n. thut ~hr* r~iinemlnpitnl c h a w  is 
m dipht that the original nnluns 4nf thr m k  ran Ir dwtin~r i r l icr l .  Thc leaqtaltered 

mat~rial ~hnwu a m n  matrix irlr.l(~rinp dark prrrpliyriiii- rrystn1.l of pyrnxew rnerq in 
ri7a up to 1 or 2 nun. in diamrirr. OI*rsvrrl ~ r r i t l i * r  t lw i l ~ i r n w - n p  t l r ~  ~ r ~ a t r i x  Lq a1wa.p 

found to h dprarnpd ,  i l lougli t r a m  r d  f d & p r  ~unj* Im m - i d  in mmr npecimem. 

Th nlt~mtinn p d u r t s  nrr I h r w  r l f  fofR*pmr, 4flch IIR ~pii lote.  wririt~, snrl, quartz, with n 
nmallsmnuntn~ralritr. O h ~ i n n ~ I ~ y w ~ y * . n l i n s k d r r r ~ ! o p r r l ~ m m t ~ ~ n ~ u ~ i t ~ .  Thcori~inal 
m k  RPRTR* In harp 1-11 anrkeitu. r j l  a mttirr hwic r n ~ r ~ p t m i t i o n .  

I n  addition to n i i nc rs l l ~ im l  r)imnpm, to laany plmx t l l r  m k  bas hcen r ~ n r r r t d  inta a 
nlahp ~ r l ~ i ~ t .  

The nltrmd m k  ia rnnily ncrntrhpd I,! i t r ~  knirc. giving a white m m k .  To t l i ~  unaidccl 
efe it pnwnt* L line r v r n g a i n r d  nppnrmrirr. I t s  color iq dwapr, p n ,  rxcppt in plum 
whew ii i~ llrnvily ~I~ I I~YPI~  wit J i  pyrila-. \vl~rm it i* U S U Y L I I ~  hlcerliec! t o  a e f l o w k h  r ingn. 
The rnin~ra1.r pmmnt nnb ~.lltl~riic, r*nlcilc, clu~rtz, and rpidnrr, with somc litntrnito arid 
wrreionnl ~ n r i l l u  4tf  ~ y r i t s .  'I'l111t fcaldqprr wtw uosi~inall~v p m n t  in m i d ~ m h l t .  n n ~ w n f r  
is. evidcnt in nmng nprcini~nn irolri i l ~ n  n m n p m m t  oi m t c s  or morldary nlinrrs1.r 
in four4idnd tlrrlw. 

Ch~taido of I,lw ~ i ~ r r r w r i n ~ i  r r l  lnrn flown whirh fornl tlhc main rnouo&n m w  of the klnnd. 
tho p w l i ~ t n n m  nrbr-i~r i t1  t l i ~ i  forti) oi int~rcelolrd Iwth or silk in the phyll i tm whirl1 h n r i  

the print+! rorlr \wIwwn thn I I I O H ~ ~ ~ ~ ~ I Y  knt! rmtin~au Cl~anrrpl. In t!w ~nnnntaim t l ~ r  
b d d ~ d  nnturr d tho flnwr iu  matl lily rlrt~<nninahlr lrrrnl varintiona in the tp~turp nf ~ i i f l ~ w r i t  
portirrnv of ~11s nrk. S n s ~ i ~  nf 1li~ IIP~PRI nnq nludc ~ t p  of angular mrk h.ap;m~ntri, whilr 
o t h m  @how tlrp nmy@4rkrirlnl ntnrrtun~ .un r l iarnrt~r ist ic of many volcanic IBVM. 



In theslatem thc g r e e n s t o n s m w s ~ ~ ~  ~ J M  reprdnd for tho rnrmtpnrt ns IRI*R f l m a ,  thmgh 
there may be some intrusive bodies, since tho vnriourr nutflown wcm in all pmbnhilitp fed l ~ y  
f i w m  eruntions. 

Next to the main rnaases of greenRtone the nmmgfite thicknow af the p n n t o n e  layers in 
the slate exceeds that of the w d i m ~ n t ~  rack, 11 wltitinn wllirb hna beon indic~bcd upon the 
geologic map by n distinct pnttern. Inthis drip, which L nsnrly u milt! in wirlt,h, the b d s  of 
p n s t w e  are schiRtma and tlkhly altorrd. In crrlain r~lms, AS on Rmdy Dullion Greek, 
near the TmadweI1 dikh, the rock i highly imprognnhd with pyritc. 
TIM bwlp af greenstow which f o m  tlle hnnging-wrll im ymne in the Tmdwell group of 

mines is rqnrded as n lava flow. It hem hcrn tnicod ~ t r n r m t  continuously nort.hwostwnrd 
from the &om of Gnatinmu ChnnneC for a divtnnra uf I3 mil~s  and other outamp ~ l o n ~  the 
line in which it trend- havm +wen mnnncted in rrplwwnti~~g it upon the ~ l o g i c n l  map. 
From its width on the ridge cast of Fkh Cwvk it twms likely that it continuw for some 
distance byond the northern limit of the am. ~ l ~ o w n  on the Junnnu map. 

Shoreward frwo the lastmcntioned p m d o n n  hcd, thpm nre other smaller maMs qhich 
outEmp along Cawcc and E ~ I P  crocks, but tho forPat covering pmludes tho e b i l i t j  oI 
showing the distrillution of thr>w M i m  upon Ilia tnnp. 

Slalm orphyllitw.-The mks, trhirh nm hem r e l l d  slate in conformity with the rmrnon 
1~sag-c ol thc rqiou, ate metamorphmd limy and rnrhnaceous slialea, such ~3 often nm desig- 
nated phvllika. ?hm rarb nm Mnck nnd ot It~irly uniform fine-gmined texture. Their 
atmtificntion is usually okure ,  Imt iu mmctirnm deterrninnlde fmm rarinkions in mlw and 
from slight ch- in the cl~amckr or m1ori11~ r,i t l ~ s  rnnterirl. 

Sknty rleavn~p i.l evcqwhcm pmrtt, striking paralld with the gencrnt course of the band 
nnd dipping nt)rthc&we~I with tho p n r r ~ t l  atructrlm of tllo rauntrp. Wo evid~nce uf 
plication w ~ s  obaetved in tho nlntm. 

Southwestwnrd from &ha l h ~ i d w r l l  foot w~dl the a l s h  me Ih fmm greenstone hter- 
cslations for width of nlmu t 3,01K) Icrt, lwyond which the latter pmdominalte as  tar as the 
main penstono (:ontact. Ttiia lwlt of slntm whirh undulim thc I ~ n d ~ q a d  ptntfnrm af 
Ik,ugl~s Idand rontnins, h o w ~ v ~ r ,  mnny dikes of diorite mInld to the mck (>I tPle om dikm 

aionol lw)diwoFgl.8~n~tnn~, th011~1'jl nono off hrm are d 1- ~im.  In this stripthcrc nro nlw 
n fow intrusions of dioritic mck. 

&rite prphynj.-Scvoral dikes d diorit~ porphyry wo fnrlnd intruding tho blwk slntns 
an Douglas Islnnd. This rock is different tram nny which Iim lasn obuen~d e ~ ~ 1 1 c m  in tllo 
Junenu l d t ,  hut intruaiow of similar mnhrinl nrr found on Admiraltp Jnlantl. Thr rock is 
Ene p i n o d  and dktinctiy porphyritio. JTnrnhlondn and feldspar both w , u r  in well-formed 
cryahla r r ~ t  in a finely crystnllitlo groundmaw. Ths foldspar js ohgocl~sa and tborefurt) 
Rimilnr to tho principtll original f~ldspnr of the ore dikw. Thogemeralspponrnnrmf t h i ~  
m k  is quitn distirrct from tlr~tt of tha ordinary Cmt Range rliorite, but it socms probabl~ 
that it is c~osr\y relnt~d to t h  gcn~ral ly  onrurring typo in oiigin, as it is in minedqical 
composition. 

The porphyry PP h t  0xp04ed near the swthmt  end of the island, whew it orcum irk tli~r 
form of u dika wl~kh orrtcrops for nearly 1 mile nlong tho inland shore. This dike, which 
ld luws the trlutr clnnrn~p quito cltwcly, hrm a width ol about 200 feet. Q t h ~ r  dikes oI tho 
*ma m k  we; n o d  in the bed of Nevada C w ~ k  near the Tssasury tnno~l,  ~ n d  r m ~ i n ~  
R~ady  Bullion nnd L n m n  m ~ k s .  The h w w n  Creek dike has Q width of nenrly 40 f ~ r t .  

AlhilrRion'k.-Trr~ffllar dikes of dioritic rork orcur in omsidmblt? numbers thmucho~tt  
a @ion of thc blnckdlato zone of hugla9 Isinnd. Tbe Inrgest r n n m  of thii m k  urn in 
and nrnr the -ndm~ll group of mines, where thw have Imn highly minentliwd and form 
the urn which i~ worked. The nrea in whit11 the dikes are to be found k, k o ~ v ~ r r r ,  nonrly a 
mik widn, mlrn~rrcd southwmtword Imm Junmu Island, nnd rrtrnds for mom than 4 d t r s  
in a clirection p h e l  with the gymal stmrture of the country and the shore of Castinmu 
C h a d .  





In the rllaskn-Tredw~1! m i ~ e  two dikm,rlrlr)~ nhnut, rX) frrt in width, h n w  IWII rm-enlrd, 
~ u d  na depth i s  nt.toin~d thra trodiaaq wrtn tr rr)ming t n ~ p t l ~ ~ r  iltrnudl the nnmwiug 4 8  

the slate home which lieq hrterrn tllchm. Still widrr dikw wcur n frw hundred feet bnek of 
the mines, and though rnv~nll  or tlww RPT min(rmli7md nr~nc nl xhcm have yet h a  pmc~d of 
vdue, (See mnp, PI. S X ,  and wrt inn, fig. 25.) 

OF thc lnrp~r intrusion* uno Furrn~ the. grratrbr pnrt of ntiln~nu Islnnd, tl~owh a certain 
amount of hlark sFats zp 11ew ~ i l ~ l  prrqcnt. Mrwt ul t t l v  Irtw n t n m ,  hnw~cer ,  occur rm the 
foot-anll rridr of tllr grt.cnstnt3r ImcI whir-lb lim ithnr.4, the mlnm rrorkiw nnd nre limited bo r 

d i  mny te MIL in thn hnrl of Rullinrt C're~k~ hut nnnc of them Ronlr in had? Rullioi 
Cmk,  thmfourths of n milr hpnni l ,  'rn th t~  nur~hwrst  only n few narrow d i k ~ s  w t l r  in 
thr  hpd I ~ m n  Cnrk, il\ottglh it1 Ihrww Crprk un t11.e mrll~ensl  or downst wan1 dtle of the 
greelwtone themarc mvern! rlik~nol l~pscy ~ n i n e n ~ l i r ~ d  I~l~trcolored rock, tvhicb is ~ i t l r  Iitt In 
dmrfrt n ~ f ~ r a l r l r  to the nnme wt nf intn~qiilnu 04 tlir Trr;\dwrlE rlik~s. 

T ~ P  nridnal mjr~.ecalogicaf c o n i p i t i u n  wl tlrrse dikes ran nnt lw reudily detrrrni~wd, ~ inm 
;the mck I I ~  tmrmwlwm l r r n  lrmnd 111 Ires11 rr~nditinn. In tllr 14gcr l~odiru tlie ruck RPP~IIH to 
havo I w n  of rnsdiu-inrtt grenulnr tenturr mnd lu Ilnrr rontainec! only ~ ~ n n l l  anlnunln 
cd f r r r o m w i ~ n  ~ninrrak. i h o ~ t d ~  wnlnsnts or hamlplrndr arc wrn~times pm;Pnt. In  
Ihe ntnall4.r rlik4.n porphyritic rr?7;ral~ nl unly sl igl i t l~ n l t ~ t r d  homirlmds m ~ l i r n ~ ~  orrlrr, 
and Irldnpar p h P ~ t x . ~ t ~  arr r~pwwi~trd 1)y sharply &fined amas of drcumpcd pmditrta 
drsir~tl [run1 tllifi ~ i i i n ~ n l .  In r Ire t k r r  nrsif ial  wcaeionel remnants of 1,hr principl origi!ir~al 
Inldapnr nlny t*  detcmi ind  as oliml~.*-nlhit~. Tltis ntincrnl urrt~m in well-ln~m~tl c r p  
talcl lrnin 1 to 3 mnl, in d i a m ~ t ~ r ,  l r i ~ e e n  allirh is R wtntiwty m u l l  amount of i n t ~ r ~ t i t i n l  
rnirmywrthitr.u Tht. rompit ion  of L ~ P  rrriginal m k ,  aq t t tw indicetpd, wnrrnnta thv nnme 
nlt~i tr<~i( lr i te~ whirl1 i~1 1i~i-v U W ~  i m t ~ a d  UI mdium+yenil~, thr trrm r l m e n  11y h r t o r  

t,lln n i t d  ronnnon i n t n l s i r e  rrrcks r w r t i r i ~  tbmufirjr~i rhr rwmt R M ~ P  of mnthr~trm 
Alukn.  Thr use rrf one clr the 0 t h  ol t l i n r  naruipr; 1s ~ n t i r r l y  nr l i t ray ,  ar ir indicated hy 
Dcrt,re f i r - k w ,  Llrc rhoire depending uprm W I W ~ I P P  ~ r n i r r  iq w p d d  ~1 a bhrrmd t ~ r n i  rotm- 
nring nll ~ I I A  quartdree rncka rhamtlfiri~fid tax nlkali frldqmm rw is lintitml to t h m  wl~i& 
contain potessium feldspar as the nlcinsilirat~ minrrnl. 1)inrite iq offtinwily u w l  fnr tlie 
quartz-fm rocks charari~riacd by ~ h r  p m r n r p  d plapiwlaw frldqmr in additinn in mica. 
and homblcnda. On thia bwis nlhitcrl~nritr is rr- idr~il l r  R pmpr namp fcrr ihc T ~ P R ~ w P ~ !  
m k .  

I ITKKRAL tnDm. 

Tsland l irw on the nutrr or wrwnrrl fiirln d 1110 ~ I n t ~ r r m t t n n ~  h n d  d h i n  the 
limits of w l i i ~ ? ~  811 tltr minw o l  tllr e I ~ ~ n m t r  lwlt  a m  Inrnr~d. Th lwvld~rl  rorks nl ilis por- 
tion of I!W hand, ~s aIt*ady Rtrtrd, tire divisildr it~trt (WII F P I I P ~ A I  mup. rompridw a mne 
of ma&r*c. lava f lom which ltntmq thr nintinlait\ w t ~ ~ t ,  nnnrl a zone of d a t m  mnfnining infer- 
c a l u t d  beds of pvrmtonr nvtiirh fotr+iq tllr \~ilnn(l rlnpo r ~ l  Ill* islnnd. In t b ~  zone rh~m+ 
b r i m 1  rn~ainly Ply rrlnla*t t1rrt.t. nlr i~rt r u - i t ~ .  Jikrs e r r  rliorilr wltirh RIP i n t p r ~ p ~ ~ a t ~ d  with 
aurif~miln rrvlpbid~a irr ~ E I P  Tr~ndwr.11 finltlp cd 1ninr0~ nnd also rlikeu nf diosit+poq>hyT 
which arr not known ta lw nlin*rnli?~d t41 no? n~tfnlrlr ~ x t r n t .  

All o( thew mrlin nw p a t t y  altrwd Imm their trriginnl rnnditiona, and n11 oi i h ~ r n ,  in o m  
plarr or anothrr, with tho clxrrptirrii a l l  i h r  rlinritr-plwplryry, contain considrral~lr nmownt~ 
crt intmduwd ~ u i m m l s  cithrr in rltr f r m u  r l l  I n r - t u r ~  fiilinp or of imprcgnatinns nf 1 1 1 ~  mck 

- .  
C o n ~ i d ~ r i n ~  i11e two a n ~ s  crf mimratieafir~ti ntrntinnrd in wgard t o  orrumnrc in the rlifl~r- 

ant 1,nfictiw of mrk, i t  may I* mid t l ~ n t  in all thp mrkq fmrtnre fillinp nrp p r o m i n m ~ l ~  
d~wlnpnd, nt IPS* Inrally, wFiilr nia* irnpwgnatinn is of Enmnwquential nmolint in tlip 
wdimrntnry ~ l a i ~ s ,  I w i n ~  rnnfinwl tn tllr m k s  of iprous oi-igin nnd partir~rlerly to the 
- . - , - - - - - - - - 

n MlemprlhltP In a mrnirt~ intrrgmmth n $ . ~ I I ~ t t r  nnd orthrrlnsl*. 
a Bl~htrwnh Ann. Rvpt. U. P. Gml. Bunry. pt. 3. iw. p. .w. 
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gwen4ntnnrn and dioritca. In tb latter, w exhibited m the T~tndwell workiw, i m w a -  
tion hand in hand wit11 Iramt~rr. fi t l i~~r,  m d  Imtll are intimate17 related in u r i ~ n ,  t r l r s ~  

manly diffrrvnt results of onc gmernl. p m  of minerdimtion. 
Tn thr ljknrhrd nntl r n i n ~ r a l l ~ d  p m t n n ~ s  wliich oceus in Nevada C m k  and at the 

Yakimn lwation impn-gnatinn and veining arp ag-ain lwth prewnt. In this w, howwcr, 
tho wining mxms to ~ R I - P  nwumd mbsPqu~nt to the pmml impqnatim and to bare 
rpault~d in a redistrihtion and ronc~nttation af wrtnin d Ille fi-t-fmmed metallic miner&, 
in addition to any wwn~ial  intmdurtion of n w  nintrnal which may h a w  cenlmd. 

F.Iwa!i~w on the island, as, for instam, in the atmndoned workincs on Eagie k k ,  
m n * t u n n  is Imvily imprepnetrd with imn w l p l ~ b  in thr* n h r e  of inrportant amounta 
vf fractum filling. Xo d r p i t s  of tlC type are, b o w ~ ~ r r .  kaow-n to I1ar.e any ~rospectire 
value. 

'rhe v m 1  de.wtinian hrp given lcada to the p ~ n ~ r a l  rlasrifimticn af the Douglas 
Wand I d e a  rn that ~lrcady f i v ~ n  for t h ~  drrn~eu belt at large. Vrey aw ltlrus srperable into 
IIh-cn rrlf l~~w-(l)  V P ~ R S ,  (2) i~r~prv~nated mwwb nf mck, (3) mixed dppmits in shirli veining 
and irnpwpatinn am tmth pwwnt. 

Veins.-Fractum f i l l~d wibh quartz and other rein minerals are pwmt in many p l m  
on Douglm Irrlnnrl, Enlt up to the present no strong or regular veins hare heen developed. 
From tlae mannpr in which wins m a t  in the cnmsponding m e h  on the. mainland to the- 
nonhweflt it, is twliavod tliat, I ~ P  m& promising aituationa for the occurrpmoe of strong vein- 
 in^ am n l o n ~  tho rnr~taets a l  thr pwnstone maaw with the slates. The only plaw wherr! 
any mral)ln l d y  ol quartz WRR ~ ~ h s c r v ~ d  outside of the T ~ ~ a d w e U  mines ia at a prospect on 
tho hills id^ btweon L a w m  and Cuwce ctpeh. The vein here exposed lies near the contact 
of tho gmnstnnn dikr and the d a t ~  and has a width of front 3 t o  4 feet where it hap been 
o p n d .  R~lphidcs arc fairly nbundant with d ~ o  quartz and an assay nf a general sample 
from tho rnntrrial which has Imn thrown out d~owed nearly one-third ounce of gold and a 
amall amount of silver. 

All of the veins nlwrved in thc Wntrtones which Form the mountain aeem to hc imgulrr  
r o d  dimontinuou~ jythm, m d  svpn them, though widely distributed, nrc hy nu means 
numeroul. In  the blwk datp,q tho veine are dill more imgulw, but in many placm thry are 
nurncrova and constitut~ fairly well-marked stringer J e d s ,  in whicb the vein filling cmur 
mninly in o p n i n p  along tho rlaarap of the alatm. 

Quortr ia the principal rnlnnrtl of t h ~ w  strinpr leads, but with it cdcite usually occurs 
nnd dphidm are nnarly nlwayrc prpmnt in water  w lem mounts. In a stringer which 
nutcrop on the ~hihorr of Cwtine~u Clinnnel 8 short distance southeast. of Ready Bullion 
Cmk mioidh oocura in CohsidernMp m n u n t ~  with qunrtz, ralrite, and a little albih. 

Sinw them d p p & t ~  sewn l o  d B r  lltrln or no inducemcnt~ to the progpertor no study was 
 mad^ of them, and lhey ape rnrntion~d simply to empha.4~ the wid~spread orn~rrenrc of 
win lillinp on the i~lnnd, uhotrinfi that the %dwell deposits are nnlp R spcial lwslix~d 
e w  of vprp p n ~ d  niincmliention. 

I m p q n a k d  n r l s  qf rock -In many plw* on Dough Jsland nansiderable m m w  
of p n ~ t m n ~  mntnin law amnunb of pyrite in diwminntcrl c w a l l i n e  p i n s .  The din- 
triI,ution ui this sulphido Reems to b pntiwly indepndrni of the m+cumncp of fmctums 
or irnrture Rlliqp. Some of these M e s  ui i m p m n ~ e d  rock h n r ~  bwn pro~pect~d in 
thc past, and t h ~ y  t1111~ known to contiin a small amount of p l d ,  though none of them 
h a v ~  ever h n  LIICCPIIB~U!~~ mined. 

nhPn thew w k 9  contain notnbfe qurntitiw of pyrite, thc aftprstim of the mst96d 
is a l w a p  ~ x t n m r ,  the nripinal rnirwmla 01 the mkP bring enfinly m p l d  h~ rhlvririte. 
spriritc?, mbrik, end qurrta, in addition to the jnon aulphide. In sr)m caws the metallic 
rni~~crsl ir estimated lo con~titutr from 2 to 4 per mnt of the rock. 

I n  nddition to mincntizatiou in the ~fppnston~, certain dikes which are p m n t  aIow 
ths northwmtwgnl extCnsinn nl the pnern! zone in rhirh the ?tPadw~II ore kodies m r ,  
and whirh am rrgarrlrd or i~na l lp  aimilar lo tllr diositp in i k  mines am likewise impmg- 
aated with pyrit*. Dikps of this seort which hare hen p p e e t P d  in the vicinity of C o r n  
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b k  mmurr Imm 20 tn Tfl frrt in width. anti am ~virlcntlp rcmtinwm for wnsiderahle 

rninoml-humring wah-w LIUT~ Iwrn I I ~  no mpmns mnlincd tn tlrr plwm whew pmfitahle 
o m  am lound. The lattrr am nnlv m i a l  mnr~*ntm!iow in a rr+n wry wnetally 
minemliwtl. nnd whal~ nII of  the mnnr fwtttm w t t i ~ h  may Iinv* d c t ~ r m i d  tho diff~wnce 
h t w m  vulualrlr rnmrnCnlinn~ end wort f~l~= depwits mru not IIC ~ u m r d ,  i t  is sip 
niticnnt dm1 t l l t ~  p m n m  nf vrin-filld fmc t l~m i e  nlwnyg n mnrk~d Icatur~ in ttrc minable 
on- Idin, and lurt ~ ~ l ~ r n l l p  p m n t  in the d r p ~ t n  r l l i rh have thuq rar proved to Jm 
witlrm~t rs j i~r .  
T ~ P  m1mtir.r *L* nl thr mmml imprrgnation of th* w n s t o n r  mvLPnr ant1 the Imrtum 

l i l l i r ~ p  rallirh occur tlrrmtpho~~t t h~ i~lnrltl is II question of no pmtirnb importanre, t hwgh 
it ir onc 01 i n b m t  in t ru~r~~rt iun ail tr tlw pnrnhl pmlrlr~r~ ul om pnmi?r in snl~!hpast~rn 
I lmkn. 11 is nlno J q~~~l i t id r l~  whirl1 mn nnl h n b  m n w ~ d  nt pmant ,  ~ h r i q l ~ .  6mm the 
rack that veining mm-I  ln  ~IUYF lnllowrd w n ~ m l  impmgnetinri in the r n i n c m l i ~  p n -  
stonas which m l i r  in Nrvnth( 'nrk,  i t  in likely that 1l1r r o m r  mmpondq with thr prwH.tai 
epoch ol w i n  fornlntirjr~ tnll~)wing nn rarlirr pr id during which rnirwrsrixin~ matem n~rr 
naaking throuph tllr mrku rn~I111r l l ~ n n  ma\-iog in a+rll-delind rhanwla. (5v p. 31.) 

dtbtl  rlrp&ta.-  Fon~lbinrrl vtairliny and inrpivpntian wm olrrrpwed in t l r w  p l ~ m  nn 
Dorlglw Islnnd. ~ Y I I ~  vut~rrhlr t lrpwii* c nnsiqting 01 fmc tud  and win-fi1IPd dikm of 

grrmatonc ill W ~ r a d n  ('mrk nqtd m t  ~lir Sakimn p m p  a l  claim am ~ v m  t h r l w m ~  rlnasi- 
lic~tion, H~ough dilrrwnt in r w m l  n.?rpcrls au a nrr~lt  nl thpir mom comp[irnkrl pnesia. 
Tt11- erwntial dilrrnnccs i l ~ t w r m  !lip Twadwrlf rkptmits nnd the othcn nf t h i ~  mixed 
typn am nn Inllriws: . i t  the Tnsndwll rnirrm I lir mrk whirh has h e n  filled with vrina and 
irnprr~natad wit11 sulphidm nnrl orhrbr arrnndnry ntinrmls is intrusive rlinrite. T h i ~  m k  
*mu to l i ~ v e  Iren little atkrrd rntE n d  nt r ~ l l  rninrrnlised helorc i t  was fradurcd. Tho 
mkssc*: ot m k  which tlave lm t.orrrrrtr~d into urr or owy matcrial w c ~  crl~Iihed and 
firnun$. so ttrat ~IIPJ' ~ W S ~ ~ R  rnvorlll>lr rtlnrlnr19 lor thv pwwgn or ascending vein-forming 
aatrta. l imq$ ( h ~  action 01 thrtld. mllltiom L R ~ C  nnbk I t q l n ~ n t s  wrm not only amcnic-d 
hy the d ~ p i t i o n  of vein sluIF btwrpn thrm, hut t l ~s  rmgrncllts t l~emwlvcs =-ere -kc$ 
Ily ttln rirrulating wrthm, thrir rnrnponent rr i iu~rnl~ Iring largely d~stroyed and wplac~d 
lry nthem. In tho othcr mixed dopmilx \vhirll llavr Imn olwrvrd u p n  tbp island thn 
inrprranacd m k  WM orifindly ErtLrrmtonv helol~aing In a aerim ol brdded volcanic flows. 
It1 ~ l l r * t c  ocrnrrmrw t h ~  g~nernl irnprrgnnlion w m a  to  I~n\-r uribnated ind~pndcntly 
of and earlier lhrn the rrins, n-l~ir l~ nre small and by nu rnrnas gcncrall_v p e n t .  hs ls 

wholc, ~hf i  m k  r a x p d  ovrbr ronsid~rnblr nmLm mmtnina tmm 1 to prllnps 3 p r  C ~ D L  01 
pyricn in rrmnll, Ibricht rry5tals. Il'hrrrrrr tbr imn w~lplride ts p m n t  the original m k  
ha lwn  complctoly d ~ m n i p m ~ l  and e l t ~ w d .  The matrix wltirh trnlds the pyrita has 
n mow or Jm p r f t r t  A ~ ~ ~ Y ~ D E P  ~ t r u r t u w  and h of a mrwh lighirr m!or tltan the ordinaq 
mnstonn whirh numundr the minrralized rmk. The minrmls of t tie lattcr nrm wririte, 
calcitc, rhloritr. and qurnx. 
The atrmrion or t h ~  m k .  in sa lar as it excePds that o l  t h ~  othcr ~reenstanm in the 

vicinity, and thr i n r r d l ~ i o n  or the pyrite am nttributpd to a pracm whlch ir rnnrpiv~d to 
hnre k e e n  romprnblr to 8 hnr dplrriid h~ U n J ~ w n  in hip paprr on ttlr Nrqvndn City and 
Gram Valley dwrrirtq in Cnhforn;a, and drsigna~rd by him hydrothrrmal nlc*tanlorphisrn a 
In  this m~w, JIOWP~P~,  Inrp m5- of O I ~  haw k u  urect~rl by thn el t~nt ion ~nqtrnd ot 
Iimitgd 7 . 0 ~  lmnlcrin~ liw~tn. vrrm. 

V r i n q  In t h e  rnw- 01 hlmrhtd and p y r i t i d  greemtane in not a prominent Iratuw 
by comprisnn with the Trmt!wrlS dqmitrr. Tbe reinn are usually narrow nntl ill definrd, 
and in general they do not to w u r  in t*xtenaivt! networks, but rntller in 7nnw nl nhrrt- 
ip r few Imk in width, r l ~ l c h  URURIIY CPRE*I the nonfiwe8t+wuth~1~4t whiutmity of tltc 
mck. 'hey are often mrw warns an inch or rw  aid^ filled 6 t h  quartz. mlritr, rtld nlhitr; 

-- 

a k e n ~ t h  Ann. Rept. 11.6. Owl. g u m ~ .  gt.3. I s s t ,  p.W 
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t h w  W ~ W P  mtnerals am nccompirnird t~y  pyritr, r . l~a l rop~~. i t t~ ,  gnlms, and u p t ~ ~ l ~ r i t ~ .  
Along t h e  wmtns for a diqtunce of 2 or :I  i n r l m  L~IP wnII wok o l t ~ n  ror~taina al l  tIlrw 
minemla, hut particl;larlg ronuidcmblc arnnunt~ o l  tho KIII~II~CIP.S. 

The presence of r lb i to allies thew vein G l l i n ~  with t h ~  Trottdwt~ll tlrpcmits. Thr  veining 
in the two plates b therefore regardtd as Iruving l r n n  fom~rd I,! thr RnmP sort of sroluiior,~ 
and them is no wmcm For suppc~ning thnt their lormatinn wun othrr 1Iiar1 rontt~mpo~at~cous. 
The general impregnation ol the gmrmtono must tlicretorr In, rrlcrrrt l  to an unkt~uwn but 
earlier date in the gwlogic history of tllo rrgion. 

0rcllmn.w o j  mized d.q~&t~. -Th~ T r ~ a d w ~ l l  om d e w i t s  BIT dcwritl~d i ~ t  R lollowing 
section, and only a short and inmmfi lot~ nccoont of Lhc oihrl. yrrilrWmn r d  mixed ow d c p ~ -  
its on Douglm Islantl is t~ere givan, ainou they am m slightly drv~ lnp~d  that a tletnilrd 91 r~dy 
of them war impmcticabln. 

The Yakima p u p  or claima is situated bilrk of ~ h r  Rrady Bullion n~ inc  on Rrlllion Crrrk, 
abut threo-lourthn of a mile from Gnstinpn~ (:hnnnrl n n ~ l  approximately 5(X) i ~ ~ t  a l w w  
tide. (See PI. XXI,) Jn thiu vic i t~ i ty the r x p u r m  dong shl* crcrk show thnt EIIP coon( ry 
r ~ k  consiah oal alternating brds of slato nnd nllawd grPcn.stone. I n  clmsilying tbc Iorma- 
t iom of the island for the purpmwqof pdogic niapping tllerw rocks h ~ v r  I w n  tothe 
transition mnc btweeo  tho tllw:k d a ~ n ~  wllic:h lie neat h, G m l i n ~ a u  (Thanncl and the mow 
massivc auocewioa of lava tlows which irrrrn ilia morlntnllau In chin portion 111 t h ~  Imnd r,hr 
amount of i p o m  rock exaeeds that oI thm alatr-a. Thn ~FPrnstone in almmt ~unilormly 
nltcred l o  s ycllowiah fiericite-schist contain in^ consideral)ln amounts tb rnlcitr and qrlert3, 
and wherever wen in outcn)p the rock i~ l~eavily clia~@ with small dimmlnnted cul>cs nf 
pyrite. Tha propPrLy har l w ~ n  pmspectd by meem of n ahuri,nnd rllc sisr or thn dump 
indimtea several hundred Icct, of a o r k ~ n p .  Nu dainils h a w  h e n  ptbcrpd s-13 t o  what WIM 
found during thiv exploration, but tho i n~ tc r i a l  thn)wn out is nll l l~gl l lg injpmpnt~11 uitlr 
pyrite snd Aoma of the rock showu that p t l ~ n a  nnd sphal~rize nrr* lwnllg '(PCP(~II-11 in  narrow 
Mamu rnntair~ing all hit^ and queru. Thhc lllplt of rocks alr~ctctll ty tt i lr minrrakiztl~iun, 
ma wen along the creek, IS a1 Ieut M I  feet WI~P, and a l o n ~  the strike lor haFf n mn!r orsu 
in either d i w t i o n  ncmional exptmurea ahoe the mmc wrt of bl rach in~ and thc pmnrr 
ni pyrits in  the gmndow, scl tllat the zone of ~mpregnation is e t  l r w t  1 rndc long in s 
northw&+outhv.~st direction. 

In Nevada Crrrk the ~rnpregnated and veiwGlled Cmnstone b l m p  mainly to the a u u  
csminn of lava flows which tom the mountains of the lnlnnd and which dip l r n ~ n t h  thc ~klprc 
nating sari- eqmaed nest Lhr Yakima shaft. Tlw latter are nIw present In h'i.varla t'wk 
~ n d  In part, at least, am nLw minerali7~d. The wbistwc p n n t o m  enh Irlrnctrrd a~lrf miri- 
crnlized over a, roughly elliptrral arcs not lcss than I mile wid0 wbrv  r-d 1 ) ~  t h ~  cmk, 
and exanding nparly I $  mrlm in the dtrcctinn or  he rauntn. srnke. The p r i n r i p l  rnrtallic 
minentl, pyrite, is d~wminated  In k l r e  form of small, bright culws in amounts r.;ti~ueted to 
vary from 1 tm 3 per mnt, nnd thmgh the distribution oi thiq nlinrral is II! tio Inems t~ni lorm 
it is usuaily pmwnt  wherever the rock 1s hl~ached. R w  disiinctly w l ~ i < ? m  matrix is r.m 
p s e d  of wnrite, calcitz-, and luartz, wth mme chtonro. Prmp~r r i ng  in this p u n d  11m 
not k n  extensiv~, hut it has h n  suMem ta recenl Z ~ P  lsr8 t l ~n t  h ~ e  pnerally miucrnliwd 
rock contains I n  many plam pyrite, ptkna, ~phakrii~, and r l in lmpyr i t~.  ~ g r c ~ t e d  a l ~ n ~  
narrow warns of ~ n d f i r y  origin a l ~ i c h  unuaH,v trcnd a r m  tllc c r l ~ i smc  structure of thn 
m k .  The prewnre of albite w E!W principal ~ n f u e  rntnprnb of thpw ~ ~ i n l c t s , t q y t h c r w i t h  
ocrnsional rutlle, in reparded as a farorahl~ indirrrtion, sn inr as t tip mrlurp or thr n ~ i n ~ r a l i m -  
tion is mowmed, sinre it &om a s imi l er i~  in ongin la  the thnmlefhv pmred Trcdre l t  
d ~ p m i k .  Tho extent of this w r o n d a ~  vein~ng and thr question w l ~ ~ t h ~ r  it Orrun in mllfi- 
cisnt amounts to form minable ore W i e s  is not yet dernonstmted, tliougll the c h n m  that 
mucb workable ore exists seen1 to b! mnrfficent to m m n t  further ~ p f ~ n i n t  it rrplnitstion. 

The following ml~ of the mill test made J. D. I)ariw. nf .lun~arr, rm 1 tori uf p i c k 4  
ow taken from rt tunn~t on the property d the Alaska Treasum Consolidated h l i m  Cool- 
pny ,  is given by permidm of the resident menager: 
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Mill te~! af ton ~f norrfrnrr~ ..llnxkn T w x u r e  Ganuolddntd Mines Compny. 

'Ills om wns r r u d l d  tu paw n P&rnr-I\ w m i j ,  and tlw c-onrpntmtea form 84 per cent of 
tho mntnri~l ttrnt~d. 

I n  addition to tllp ~ b o s c ,  aswy w o r d s  in the oRw or the Readwell Company 0 indimtr? 
that in tllc ~ w n l l e d  Corbuu tunnel, H'JIICII is n b u l  NH feet Ivna, values m w  fmm a P- Up 
to 52 in mnlplm, tnnrtr ~ p ~ m e n t i n g  r1.0111 W to I25 feet alone the tunnel mrlls,wbilc s 2-Ewh 
streak ot " t\ifil\Iy aulphurtrtcd qunlrtr." gave returns oE %.%I. 

GmmE Ma.--Thm minm of th is  g m l p  APP owned b~ the Alaska-Trcndwell Gnld Mining 
Campany, thn h l a s k ~ M ~ x i c n n  Cold Mining rnrnpny, and the Alaskti-Unih=d Gnld Mining 
Company. Ttic mines, four in 11unihrr. lrlr known ~s tfle Treadwell, Spven IFuntlrrd t.'axlt, 
hirxicnn, snd Ready Buliion. Tt~c Srtcn I-Iundred Foot and thr Rr.ad.v Dullion am r~wnr~d 
hy tkr .kllaskkn-L~n~tPd Co~npnny, though ih* former i~ Irawd by t h ~ n r  to LIIP Tmdwcll  
Compny . 

Tllrw minm ACT situat~d on t h ~  inlnnd sid~ ot Douglas Islmnd, nnnr t.hr shorn nt Cfwlinwu 
Chmnrl, nlong which the u-orkings rxtmd lor n distsncn ol nearly 7,(M firnet. (I'ln. XYIT 
and XXFII.) T ~ P  northwst~rnrnmt mine k t hc Trendwell, and .4nutli~rt~tu~srrl khmt~~h 
the Serr~t IIundwd Fmt and Jl~xivain pmprtiprr ~ I I P  ?itrikc of tho IMIP in c.nnlinliouu I r l v  n 
distanw ni R,MM fwt, hyood which, ttrrr~ is an unrxplomd intrrvrl of 2,m imt hrtwmn 
ttrr Ilexicen anti Hrad?- Ilullinn. (* l ' i ~  .=I nrrd XXlII.)  

hlthnufi!~ the mining oprratichn< hevr wvcnl~d wwrnl wpnmtn om bndim and cartnin dis- 
tinrtinna n r p  made in dw c l r s ~ r t c r  nnd ocrumxnw of tho ortba, tliv rliinw sw all lacatpd on 
thc same l ~ n d  and r!w otr rnatcrilti k practirally cmr nni llrr nnd u! idtbntirnl aridn tl~rnugh- 
out. Aa a w l d ~ ,  th~rrforr ,  t h ~  de~mitq niny hr. rc)nvrnir.nllg d ~ u i p ~ t r d  undrr the name 
of tho fimt disrorrrrd and Imwt lnirlp 

hviows dewriptima.- Thr prewrlf pncml  kt~uwlrclp rrl thr p l ~ k  f ~ n t u m  nI thew 
mims re* on drwriptionu which hnvr hpCli p ~ ~ l > l i w l ~ ~ d  I I ~  1 ) ~ .  G P ~ ~ P  11. D a m n  and lly 
Dr. Gcorg~ F. BPckrr,r whiln ll~c: ~ n i r m w p i r d  rllnrnrtcr td thr ow nna~rrial i s  c f ~ ~ r i t r d  in 
clotail by Dr. 1". U. hrla~uncr ~ n d  mnlr nnlw hm\r lnrn rrwnlly rnntrihut~d by Dr. Charles 
Pa1wlle.e TIIP s n a m l  I P R ~ U I P . ~  of t h ~  1 3 1 i l I t ~ ~  nd tlirir ~rlntitma to the drl~ienu gold hplt lmve 
k n  descrilad hy the pmwnt w r i t ~ r , /  ivl~o 1 1 ~  a lw pulrli~ltrd a clcteilrd di.wr~wion oI t b i r  
g~olom. o 

.A conriw ncmr~nt o l  t l i ~  t l l inr~ imiii n rninnlrrcinl ~ n d  rngineerin~ standpint i s  g i r~n 
by J. 11. Qtrle a ~ n t l  tlrn ~ n ~ t h o r l ~  nntl ntat i ~ l i ~ r  of rninin~ nntl niilling ~ U T R  k n  t w a t d  at 

1)crtor D a w ~ o n ' ~ ~  C U P F ~ O P ~  extlmtiatton WRM ~narln in 1KQ7, blow exhnsivc openings b d  
tmen made, and whiln Dortor 15ct.kr~r linrl l r i t r r  uppor~~mity Inr obrvrrlion in 18115, t.hc 
workinp rrrP still rathrr lirni~rtl nt thnt tinlr, During thn eight peam whirh haw inter- 
v ~ n r d  einrp bhr viait 01 tFir lnttrr and the [ ) W R P ~ ~  ~ t t l d i ~ ~  the development of the rnin~s has 
Enbr.n rrry rxt~nsivtb, nnrl tho larilitir* Inr jnrrsti~ation are now all that ronld be d e n i d .  
Addit ionnt Invts have th~rr io iv  1)rc.n nrc\~rcd, nnd it lum been p r ~ i b l ~  to Iring to thestudy nt 

- 
aCoi~rtwp (11 R. A. Klnelc, ~~lpr ln t~~nt lcnt .  
B .+ni. t:*-t~lnplrt, rol. C, IW, 11 A4 S% 
rFr~htur~nth .\nn. ~ t e p t .  L. 8 Uprri. ~ I I ~ v P . ~ ,  pt,. 3, IM, pp. 7-~fr. 
d.21n. <;*~rllr,gI.L. P O I .  4 ,  1kV9, 
r .\l:trkn I l:krrmrbn i l l ~ ~ k t  d)!$?knr MI. 4# Gpolrr~y nnd pale onto lag^, New York,lWl, ~p..4P-%. 
IThv Jur!rri~l prrlri Iw'lt: Hull. IT. S ricol. Rurvny No. MFS 1W4, ~~~ 2 8 - 4 2 .  
r7'nbn~. ;\ill. I r ! r r ,  Yln. Etr~. .  J . ~ k t '  FL~ljreriOr nlectinp, Octoirr'r. 1 , pp. 1-88; Bull. U. 5. Ceol. Blltvey 

Nm. 2 3 .  IrnL p p  In-$7. 
b(:rdri  Sl.iln+*.r o f  t hc \Vorl<l, ?d ell., New Ynrk anrl London, IWZ. 
1 T r r ~ ~ l s .  .\In. Illul. .Win. Eng.. v ~ l .  34, pp. U4-W. 



the pmbfenrs p"pented bp thew dipsib R fairly nrbcurntr knowtdgn of tho pnrml pol= 
of tb . lumu figion. Under t hpsp circumstancc~ i t  is r~uly natural that anme nt tlbr votrEu- 
mom 01 earlier inrestigntors ~holl ld be loland unteoabln, anrl ~,hn odcr of poloRlc evmk 
bore given is esmtinlly diflrmnt from t h ~ t  pmcnkd by Doctor fhckcr. 

ha lopen t . -The  gvneral c x k n t  En which t h ~  Trrndw~ll  om htliw hnvo h n  dcvelopd 
may Iw B P ~ R  fmm thin nimp and luocitudinal wtion at t l l ~  workinp (\'I. LK1)s The work- 
i n p  ahown rlwly repmnt  the &# ol the wpmmtr ow Imdim ur~d t h r n x h ~  nl tho oro-lwar- 
 in^ dikes nlr jn~ t hc rcrikc. Tlre p m n t  drptl4 uf the mint* is sorncwhat p n t e r  than t11d 
indirntd by tho d i m m u ,  and in rvrry rmc l l ~ n  Iower workiw d~rnonatrntc tho mutinu- 
a n r ~  of thr urn Iww1i1.u wit.hout. dwn%w in a i 7 ~  or in tllr Rnlourlr nl n~inrmlimt ion. 

Thr lollo~.inp: na'tllr, mnipild Irom thr nnnl~al rrptrd.r v l  Ihr  nuprirster~dent, shorn 
appmximntcly i hc linmr rxtrnt ul thr woskinp and tho arnollnt o l  orr yrr~t tn thv mills up 
tu Jnnzmry 1,  IIW: 

mniitly from tho rrpnrtw OI I hv Alnnka-Tdwrll ,  I hr .tlwka-lfrxirao. and the .\lwka-United 
~ n i n i n ~  ronipnniw. 'tltr nnrurna Imm IW ttr 1SW. ~ u r l w i r ~ ,  and lor 1W and 1W. buw- 
RVPI, lkm t n k m  lrom n t , n I ~ l ~  of slnti~lirn p i v ~ n  I)? ikrkrr in F R W  and the figurn Iw 1% 
from t h o  m p r t  of the Dimtar a[ thv hlint Inr that -ymr.c 

. -. - - - - - - - - - - - - - - - - - 
e R ~ p m l u c o d  tmm Trann. Am. hint. Wta. EM., Y Q ~ .  .U. 
hrl'lip flrlcl ltr-lrlr of Wlrrlt  hulrmlvrn I r~lrk.~ Ehyhrwnr h Ann. R ~ p t .  1'. F. Cml. Gum?, pt. 3, lsDB, p. 1% 
r l l i * p ~ +  l ) i ?~x~t f l r  ul tha) A l l n L  0 t h  Ptt>d!~rt~<r~~ l ' n ~ 1 0 u s  Uctml* lor l e v  p. 
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In addition to thr amwnb p i v ~ n  in the a b v ~  table it hn* l w n  rmtirnntpd that the Tread- 
wrtl grwnd p d u d  SE5JWIO of plarrr p l d  in l a  and 1 W, an11 t h r  Rondy Rullioo claim 
%15.pl)(l in 1ml and I K ~ P  Su rward llaa hen  found of any pdur i ion  Imm the p~np~rty 
3-t n a d  bctwwn 1852 end I N .  
Cmrrnlfin~arr-crdynlog!t.-Thc TmrdwolI om Mi c o n q i ~ ~  mninly of m i ~ r a l i z d  albitp, 

dioritr oerursing: in t t ~ p  [nrm 01 i n l r u s i ~ r  d i k e  in hlarl; slntm, rlw ltrmct~lw of wltirh tlwy 
rlnacly lollow. Thew slacrn ~ r r  metamnrphd shnlm in rhirh trath tddinp: mnd ~ l a t y  
ntrl~t~tusc *trike nort hwmt-~~uttteast and dip a b u t  Wu on t h  arcrap rnwrrrl t l ~ n  n ~ l r t h ~ ~ w t  
(ria. 25). The orp-lwnringdikrn Irlom tn a wri~101 intmirm whivh apprlir inkrn~pbtlly 

! kn-~~ti l t f !al ) .  
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A. Porphyritic phase of allilc-djorite., showing leldupal. plianoc~tir clnudrd by d a c o m p  
sition p d u r l s  ~ n d  surmundd b y c l ~ ~ r  rinrv ni all~ile. The inl~rstili~l p u n d n ~ a w t  
ia micropert,hihitp, which i l l  other specimens may lw wpn pnrtirrlly or wholly rrplacpd by 
nlbite. In this slide t h ~  micropcrthit~ has not h e n  uttnrktd, h~l t  homhlrndr r r r i ~ i -  
nally present is greatly d w n m p ~ d  alrd replnwct Ir?. nmpEntPn ot l i f~roi~* Jtnrrl- 
Men&, apidote, calc~k., nnd pgrrl~ot~te. Th14 &atitm, IIUH'PYC~, is not ~ h n r n  in tho 
illustration. Magnification, l U  diarnei~n, Ordiriary l i l t .  

B, Miiroperthite forming the p u n d r n ~ c  in n porphyritic p h w  of tho ~IbitdioritF. 
Same slide 8s A, but viewed h d a e ~ n  c . w  nirols. A 1 ~ r p  part of ll1r Tmsdwrtf 
ore mnsista of m k  in wl~ich the rnicmpttfiit~ pundmhw hrte b n  rrplarad by 
slbite, dong whit+ cnlcile, pprik, and rutile have been ~ntrduced. Mngnitieation, 
f ti diamefe~a Qrdinn~y l i t .  
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&in, if the nttitlide ni tho rlinritn dikm in rcFmnrr ko the slate coun tv  ~k is rompar~d 
with thnt, or the ~ m d u n p ,  il iq lljund tlmt LIIL~ diorib show* 111 the onlinw~r &rucluml 
rl~nrnt'trrir+tjm of intnpiuns, whilr rho pwstonr exl~illiis no f-tures whit41 nmesmril~ 
w i d m  nn intrud~n origin. Tlir diorite Imdirng rl~ange in stlape from place to parr, branch 
imqylarlg, nrmcut thv ~ t r ~ t i f i ~ s t i t > n  lor~lly, md include inn- 01 slate. The -$tom 
C R ui& l ~ y e r  nr Iwtl which cc~ntinura along the horizon for at l e m t  st miles, showing 
but  light vrrrintir~na in ttiicknea: i t  dnm nnt c m l ~ t  the ulates m far n3 o h m d ,  nnd i~ 
conhirlr nn ~11110 i ~ ~ c l i ~ ~ i o n s .  I11 view of t h m  fnctfl it is &m@g h\ievRd tltot Il~e w n -  
storm i u  not, intrusive, 1)ut th~tt  it originnt~rl ~q a Jnvn Ann, similar tu mRqV others in LIP 
mnin gcn~rnl r r r i c ~  r r i  nltrrn~ting mdime11t.q and igneous rocks, while the diorik wlrs intruded 
at. n ~ n t ~ c h  Inter dtitr. In plnrcxq t,ha grwsnatono rontain~ strQew ul quartz nnd it in Ilv~lly 
impVatorl wihlt pgrita, tho~~gli  jt hw nrrwharo heRn found to contain mom thnu m i ~ i l l  
amounts td  gulrl. 

Block xlnt~,-The black dntm, which cbnstitut~ the main country m k  in thr vicinity of 
tho ' r ~ ~ n d w ~ f l  mines, nru highly mrtarnorphmd, cnrhonnccous. nod cnkarmmus h l r a  nl  

hirly ltnikwm texxtrlm. Their stmti- 
firaiiun is  usunlly d e t ~ r m i n u l l ~  horn 
vurintinm it1 color nad from  light 
rlianpw in t l ~ r  rhnmdcr of materint, 
nnd w tur nn o h n - ~ d  the hdt4ing 
nntl principnl nlntr c l ~ a v w  UP al- 
H'II~-9 in rcmrd. 

Thc r l m v q p  of the slntps is E- 
gnrdcd ~q l\ttl\<np: lwpn pmd~cPrl 
)wlolnro the dinrite intmsions. the di- 
mvtinn or wtiirh i t  ~IIF&PI~ mntmls. 
In this r m p c t  the w t m d a ~ y  H ~ c -  
Lure campnndu with that of the. 
d imenwry  rorks of tho geaeral 
rrgion;, d l  ol which wen? l i h d  and 
rurmrnarphmd hfom the dioritm of 
the Coast Rnnpwese intruded. The o s 
'IntfY do not 'pPar to ha FIO. 27-Mincratiud dlorlrr nattudve lbto glrwnstono 01 
U \ ~ P P P ~  hy rnnttrrt metnrnorphi h~nglng wrll In Trendwtl mlnrr. 
nrxt In the intrusiv~ dikm of yenite. 

AlRif~~R:ls.-ClatzsiGmtion or thn T d w c l l  mck Is msnmewl~nt Jificult, k n u w  it llna 
l w n  irnpmiblp to w u r c  entirely unaltclwl mntcrial. I t  was d w s i l r d  RP p n i t ~  11y P m  
i c m r  Adnms, but h t o r  Bwktr, Trem R study d material ullirc~ed by him, anw i t  thn 
d~ignation " d b r m  ay~nitc," to di~tinpirrh it Irum tilp odlnnry symirrti whirh cont.in 
ptwsium ~9 their alkali ronstituant. ITow~vcr,  ninco tlic mllr-frlrkpnr ~ lh i tc ,  nliicln C A  tbc 
chnmterktic mineral of tha rock, helonp to t l ~ e  pfa@oclae~ wtiw, rrnd t h ~  Icldspam fire 
thr! distinguishing fenturn of dioritic P I W ~ R ,  hc I ] U ~ ~ J = Y ~ P ~  t l i ~  ~l l tarn~ti~n namr *'etl>it+ 
dorite," which is horn employed, k a u m  it i n d h t m  tliv known wlnt~onahip of t h ~  Trend- 
wen rack with tho dioritic intruaive~ol the ndjarent Comt Ktinp, 

The mck varie~ in mineralogical corl~pition from plerc LO placr, but is d m g n  v c T  much 
changed from its oridnal mndi tion. Most  01 i t  show* only smnll amounts of fermmnplmian 
minwas,  either hecause they werr aevrr pmcnt or bcnt~w 11wy h h ~ r  k n  r l e r o m p d  and 
carned away hg the m~nwalizina mlutiom which hnvo prmeakd the rock. Specimens 
wem collected, laowever, whicli contain lioi-obfonde tn appawntly ariginal prisms, and bioiitc 
is sometirnmt o h w e d .  Sprondarily crysklliad n ~ i c ~  and grccn homblmdc arc rwmewhat 
c m m w ,  and with them n coneidcmblo amount of epidote i~ ordinanty found. Feldspar is 
present in two conditions, ori~inal end ~ o d n r g .  

rKp primary loldupata ot tile magma weto s 1 ~ ~ i t ~ o l i ~ a ~ - o c r u r r i 1 1 ~  in pt~enocr,v~ts now 
always clouded by docomposition pmduc+snd micropsrtbika, with mmo puw albite, 



P L A T E  X X V I I .  

A, Alkitdimits with mndmnsa  replncnf thmugh the action OF rninwdiring wsfem 
Ttrr ohlnw a w n  whowing whitr in the phot-pb are the derornpowd rloudcd 
?~laJ*pm IIJ the or@nal rwk, whir11 rup lm transparent thrrn the nirrrnunrli~ig 
nlhiir and calri*. ('niritc [c1 iq present in aweral amss the atinp nt wlbirlr 
~~~mt.latn that tlii* minrrbl m r s  in vein&, but if su thc  wall^ n r ~  not well d~finrul, 
l m - ~ ~ u a s  lhn talcito and m n d a r g  a l h i t ~  are intrrcr.ptallitrd and the latter m n -  
tiu1rr.v i n k  the WAI~R. Pprir~ and rutiFe are p e n t  in ron~id~rnhlc nrnoonLq and 
nm ronfir~d to LIIP m n d n r y  filling k t w n  the old fcld~pnn. {Fee PI. XXVIII, 
A, a l ~ o a i n ~  firm tnarkd by rirclr.) 

H, CI, I l l u ~ t r n t i n ~  Ihn apprsnre  or mpacirn~oe of the om in thin Acction. The white uem 
nm tbc clvudorl lalrl*psm ol the originnl m k ,  tho p n d r n m  biw replrcd 
Ily ~ ~ w n n d ~ r y  dhitn. Thn PntOer dm nrmm in minute v ~ i n Y ~ t ~  and in tlntll siturr- 
t iun~  in  accnmpanied by rni~~um crptnh of pyrila.  

I?, Rpwiman of ore from the Alaska-M~xiran m i n ~ ,  iII~~~trmting thn accumna  of minub 
rnmi!).ing vcinlctr of nlbik in tho frortuwd r r k .  T ~ H  vrinlcu nrr mow t m w  
pawnt tlrnli ttls lyndy of the m k ,  and therefarc slww dark k u r m  of the black 
'bxrkpund. 
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forming a mnr~iar prundmam nl dintinrtly b r  cmdkation. TbB mmp&ion of the 

~niannr l~  fnrmpd l?y the eltprnl inn of ~ 1 1 ~ -  ~clrlspam, but this haa been checked hy the optical 
c l ra~~ter in t i r~~  of rrlrtirr!y fmsh material wt~rriq in se~eml sperimns, and is indicated 
by tlla ch~mical nnnlyws wllirh h a w  lrcn me&. Tb appmnre of Lhw clmded lelrl- 
q u a  under thn mirrosrtrpc ir nliown in areral of t l~r  mmmpnging plotomicmgrapI~s (PIY. 
XXVI t r ,  XXXI). 

Tlln intrmtit i~l  ~ n i c r n ~ r t h i t n  in prpwnt in ~arying amounts in the t w k  examplea nr 
ths m k  (m 1'1. XXVT), hut in the mineralid mck it can not bt. deiectpd ibe mi- 

Wpe. 
Tha mrmdarg feldspar in slwngs dhite. It ia USUB~ y quite Iree Imm decompocdtion, and 

wllrn it orcun in rm~id~mb10 nrll~imts the rock ptvjlents a wry I d  appearance. Thia 
mineral 11nq lxs~n fommd mainly at the expznse d the or*nd mimpr! hite, which it mpIarc.s 
in  part, hut fmquently it abo fille narrow* wanls which cut a m  the original frldapw c r p  
talaofthomck. (SeoPh.XKVU,D,andXXX,A.) 

Quartz mcma not t o  hava been an or i~na l  mineral in the nlbite4wri&. It is. nmr  
obwad in the M y  d the m k  m i s t e d  with the m d a ~  albite, but is confined to the 
veinlets which i n t e m t  the dikes. Calcite is cmmrnon, both in the veins and di~sibutcd 
throu~h tlm lmek itwlf along with the dlitt: of m n d a ~  pnttutinn. 

Origiml acwswv rninersls noted arr apatib, zircon, titfinite, mtile (t), and rnqpniitm. 
?he wcondary minerals which ham been noted are urdi t~  (s~rclndary I~ornLI~ndol, grwn 
mica, cl~loritp, epidote, misite, calcitc, quartz, mricite, rucilr, pyritn, pymllotitn, wiih 
molyMenita, galena, nphalerite, chnlcnpyrite, and awnopyntcr urcurring excnptirw~ally. 
Sunle of r ha mapetiteseems to hare originat~d Imm llle bmnking up ul  primary imn-lfirrin~ 
minerals, hut sincc it sometimm surrr~unda C U ~ E S  d pyritn it hns nppa~nt~ly aha 1mn 
deposited im the mineral solutions. 

T h m  a n a l ~ s  which ham bLrn made of ~ r l a t i ~ e l g  fwwh A P P C ~ ~ I I P ~ S  of thn mck nn! ivrn  in 
the following table: 



A. Clouded feldapnr of the original rock surrounded by fresh trmspwent albite inter- 
grown with-mlcita snd lrrmmpanid by pyrite and rutile. Tho metallic m i n d  
nevor occur in t l ~ c  clouded frfdspar, hut am wdmd to Zhr interstitial filling, which 
is regnrdd of mcondary origin t l ~ r o u ~ h  the metawmatic replmemmt of the original 
grol~ndrnrm under the action of vein-forming watars. 

f. Ol.iginn1 folllrlrspar. 
a. Socoridary nlldt~. 
o. Calcitc, 
r. Hiltila. 
p. Pyrilo. 

Mqpificntion 8 diarnet~m. Ordinnry light. (Compare wit11 PI. m, Ad) 
B. F~ldgpar phcno- of the nlbitdiorih with intrrfilling of secondary albite. Viewed 

between c r m d  nicola. 01 lhn t l ~ r m  old fobpars almvn h the photograph two may 
bo reatlily diitinfiuislled by tl~sir clouded renters, wllile the third is the bhded indi- 
vidud nearly in position of extinction. In this cam the  original pundmws hm 
h n  entirely replmd by albib; the ph~nwrysts I ~ n w  also been ~ t r o n ~ l y  attacked 
md m e  of them have ovidentfy diseppared. The clearrimof theindividualswith 
rlu\idod m t e m  i9 filldte, which i probald y m d a r y .  Pyrite and calcite we both 
anuorinwd wit,h tho nlbitc. No ditincr veil~lets am present in m y  pwt of the thin 
wdicm. Magnification 10 diameterti. 
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1. Appamtly huh rmk LrOm Il&lmt level. TRRdwdl mint ((NG. M oP Reeker-sh thin m H n n  
of thin rnck dnwa an e w t e o f  irreguhrly hnn(1crI l ~ l d q p m  phenncTh. mostly p ~ l ~ l r l ~ ~ ,  prht LIZ 
aflmnalar mstrtr composed of smsllrr I~ldspnrcryshln.  lYith Ihe atrlotd $rtdsvara IbpW Rm atrlrrr 
mstrlnhl grakr. aMch arc pmImlbl>- nlhitp or p s i l i l y  nrthoclase, T b  Ltmrr crystub nm uslu~ll)' 
r1oud1uI hp rleenmposition pduets .  v-hil~ the inLemtitEaI matpritil i n  alnv~j-s elm. ErnZddl* In Ihn 
Iatler urn a f ~ w  small cnbea nt pyritr.lmd wnecnlcttp t9 pres~nt. 'Cbe LuPrstitlrtI tctdaplrr, w h l ~ h  ar 
dw~~palb l tF ,  1nrrfd~ntTF samndatynnd was form4 nt thesame tima nr thncnlcitrnnd pyrite. 

11. 8mimen Nn. T 5. Ti-~arlw~ll minr. Thr ussin mmti~uent fa n i l i I t w l l ~ l a w ,  ri~n*ldsml~ly 
cloirtl~d I I ~  decomposition prwlncts. MlcroprthiW IWCWS h~ consIdnmk~lr funnuntu on nil fntpr~Cltl~E 
UllInglwtwen thephrnocryetanf rrtrlstrd Ictrirrpar- ITnmhlmdo, t h n q h p m n t .  is  tanntlynut ~rriglr~rrf, 
bur the *haF 01 thn ~reust l l l ed  by m n d i t r y  minernls is rhsmct~natlc tnr hornl~l~ndr~. Cr~m~rl~~ri itr lr  
rpldnlr. cvlrlpnily dcrivd from the horuldwd~. isp-t. Them is o d y v  mmll rtmt~unr d swor~rll~ry 
athltr, b t ~ t  cnklW Is pwsent and pyrite murswi th  it. The spwirnvnrontnh% hoth nltllcnnd titnn~tv. 

111. Spncirnrn Xo. C2.5, Ttendwellmrne. Therruunmnstltn~nt of this r o r l ; ~ ~ n t h i t ~ l i g o c l a w , c l r ~ u ~ l ~ d  
dwnrnpstt lon products. Aconeidrrable arnollnt of bomhlandp is p-sent, pan: .of ~t amrlnd~rry I I  t ~ r l  

p r r  01 i t  nr r>-tllentl). mpmnt ing  originnl phenocryst~;. Interstltinl micrqlperthlti~ wct~m in amull 
nrnnuntr. Them ie  pmt,iraIIy no n w n n d n ~  nlhitc, hut the pattinl decompwittor~ n t  the harnhlrsdr 
hlur mUtPd in the Iomrntronol qidotr. rnlcItrnndpyrltRsmpresent. 

From thew analyam the m i ~ m l o ~ c a l  mmmtion a l  the mks l m  1-n ~stirnat.Pd, with 
the r a d t  &own in the table heIow: 

M i m d q t ' w l  m m m ' f i n n  of nlhite-dimitr f rum T d x v n  mi nw, 

I-I- I 
Q~mrtz ........................ 1 2 . 3 4 1  n . ~  7.1~ 
Orthixlliw.. .................. .W1 20.67 2.01 ... ......................... All>itt 84.36 74.41 
Anorthita ..................... 1.11 1 5.311 3.m . 
nornl>londe ............................. 
Epidoto ................................ 
ZoIsito.. .........-......-..--. 
M uwovltn.. .................. 
Caldln ........................ 

.................. Magn~Rlte.. -5.9 .3 

Bfdl?rite., ..................... 
Titnnlb? ................................ .......... 
hpatlte ....................... 
Zlrcon.. ...................... ........... .......... .O i  

.......... ....................... IllltfI* .I3 -17 
Gulphntpn 4. .................. I.. ................... I7 
~ ' y r i k  ........................ I P . I O (  .WI .W 

- -- 

a BOP Raslmd to barium and strontium. 
b P-vrhotile. fimcR. 

The rninmla gven in a c h  raw am t h c e  det~nninable in tttp mpctiw m b  sa rxm in 
thin *tion under the mkmemp, empt  that it has been a m m d  thnt the mlcite re+= a 
certain pmportiun of o i h ~ r  rarbonutps than thnt or l i e .  

The mniprlsition 01 m a m i t e  (wri~ite) m p l o ~ e d  is that lpprerpented -by the formula 
2~~,R,0,Zhl~Q3,GSi0, In o d ~ r  to hlanw the aIumina ii wna found n m v j  to 
aswlrnp dinerent i o m 1 1 ~  for thp hnrnbFend~ in thc two tach which contain this minezel. 
I n  So. 11 hnnrhlmd~ ia Riven the formule CaO,3(lfgFe)0,4Si0,, with the retirr hk : Fe-- 
3:2: and in ~pidotc the ratio AI:Tp=3:2 is emplu+d. In KO- IIl homblcnd~ is ~ w n  the 
tmmula fit s p n t n p i t e  -- ~ ~ ~ S ~ P ~ ) O . ( . k l F e ) ~ ~ ~ i 0 ~  in which (GO+ KhO): 
(wf FsO)-3: 4: md in epidntr the ratio AI:Fe=4: I is u d .  ----------- - - 

oEightemnh Ann. h p ~  I?. B. k 1 .  S m .  pt. 3.18a9. p. 3I1. 



Tn tlln virinity nf Ihs mines dikm oi d&hitP-diorite m r  in the hlmk d a m  ~ n d  RW d i s  
tril~ltmd tl~mugllnut R mnr ~ h u l  3,W fwt in width and esterding Rj- the strike for n 
dintancaol31nile~. ~ u s i u r n n l ~ - l d i e s o ~ a r t b e  hanRingmI1ofthirrmr h a c r h n  ntinrd, 
t l~o i~d i  ~ R V R C ~ ~  otlien are strongly miwraW.  The diwn~ions d the diferpnt dike. am 
oxtwrn~ly vwintlle, the l q r  unw having n main~urri u b ~ ? ~ p d  width of over 2nn lwt in 
s n t r f n r ~ o x p ~ n ~  nndjn the mine workinp Tlw siwsrary 1wni tI~i~dm-tr to !he width OI 
ens's hnnd. Toward tho ends of t b p  jntrustve nrre onfy mhmsfl d i k  orcur, as mny lr 
olwrvnd along tho h d  or Bullion b k .  The sketch mnp (1'1. -XX) indinttm the p ~ c d  
diqtrihutian of o h r w d  dikes. Lhdoubt~dlp a fitill la&r nurnh~r, prinripnllg ni small 
dikpn, are hiddcn t ~ y  p ~ l  M a  and by the deep mat. of rlpcapin~ vmirtiun which rnvrrs 
nllrrh of the pmund. In many r n w ,  and this is paflicularly to IH: natrr! in thr dikm which 
hare been mined, tile ind~vidual intrusiun~ nre made IIJI n i  o wrio~ of I ~ n w  Iomwd t ~ p  slr~r- 
nate bldry: and pinching al the intrusive maw. In p l m n  thn wtrurtt~rr or t l~r  n!ute IoIIms 
t h m  i m p l a r i t k .  whik plwm-help there is lorn1 crc#1~sut,tin~. Pinclring and swelling d t tie 
dionte is shown lo h t h  re~ icn l  ond horizontrl rtnm ~ e c ~ i o n ~  of hhc  dike^, though tn g n ~ d  
t t  is to be noted lht the rariatianq am more frequent and thc chnnm take place within 

s b r t s r  di*ncm on thc dip than on the strike. Thess 
fcuium am iliu~trated by ihe phna and c m  ~ ' o n a  of 
the nm hdim (PI. XXIV) ,  whirli, will1 t,he addition of a 
IP w dctailg, I\ave b ~ n  elet td  [mm the wnrking mnps m d  
flop wct inns rh the dilFerent triinea. 

'Shr grcrtterf~vrncy of the variations on the dip, which 
ha9 Imn rn~ntinned, mky hR due b faulting, for in the west 
end oi ttrc "Glnry Hulc" at the Ti~sdwell mine, and in one 
or two atlwr PILSMI underpnund where obmrvations have, 
iwn b wadily ~ n n d ~ ,  the ore bodim sm &t by rnnar- 
mcnt along mdfieti which mike nenrly para11rl to the veina, 
I ~ c  d i p  n t  a IRWPT an+. .A s h e s  of such Faults woiild 
p d u r r  the deck ot altemte m~IAng and pinching 
(fig. 28). 

W i d e  of tk p n d  which hhas h n  worked the detsils 
of the variow diorite rn- are Imknown, but t h ~ i r  gcn- 

Fro. 28.-Id@d 8kPFlch rrh~wlng ere) di~tribution is shorn upon Lhe plngic mbp of tiin 
ulanncr In wh'ah rl'u'tR 'I' 'Ow Tirinitg, and the pwmli~ml r- =tion thmu* th 
dip may dlnpl~lco ntt knollnod 
d l b  t o  dvp nplrPnmnw ol w o r k i q  of the Treadwell mine indicatrs the r ~ l a t i r ~  nltm- 
t e m b  a w e l I I l l ~  rand pinching. h 8nd sim of the dikm wlaicll nnkmp [I'!. = and fig. 

2.5). Considerable work nm done wvml, prnrs nm Pn 
pmap~ctin~ adjacent ML of diorite, many of which urn 8s tliomu~h& i r n p ~ a t + d  with 

aq the dcvelopd om bodim. SO far 8s known the p l d  vnlu*c; arc m ~ l v  YPT low, 
trnd whilc m i m  taay yet be discovered, explorations ~ R I T  not thns far ml! tCd  in 
important discoveries. 

mr occumnm ul the wlphide-bearing diorite which l a m  thc %ndwcfl om d ~ p R i t  
hns k n  dprrrribed by Dr. C. h1. D a m ,  who visited thr minr in 1RC;n. Thi wlty$st 
a t n h  his i m p m i o n  &t the depasit reprmnb thp nppr  pnrtion or "loatlrer p d ~ p "  of 
a pnitic intrusion, pmhhly conternpmn~nils and connoctrd with tho ~ranitcs of the 
neighloring U m t  Ran@. The stn~rtural mlations pwwntod l y  ~lii. virw urn mtiwlp 
in r~rrord with p m n t  obsxvatioas, for, while tl~r rock rnn not b etric.119 claavrd M mn- 
ik, ncitkr can a large pa& of the mcb which f o m  thr core ot hip C'mt R ~ n g  1w. ne 
c b d ,  sin= f h i r c n m p i t i o n  k w d l p  dioritic. The dinrite nf t h ~  h r ~ ~ l a ~  Iqlnnd mines 
doubtless helongs to the I:& Raw prim1 of intrugiotr, and if thc nmnll  dike^ n[ h 1 t  
which nm found Imm place to plnce thrmqhout t h ~  rpgion lw rxwptrd, it is t,fle young& 
of the bed-mk lwmatiuna in the virinily. At the tim* of i t s  intmsion QLC mcks which 
now s p p w  mt the d a w  occupied a position dmp within thr shrll of thr earth (lith~pharr), 
sod whiie msnp m ~ ~ 4 ~ 9  of the P m t  R n n p  rliorik nrrr Inrcrd through to the su~face, it 
is doubtful whether any rrI t h e  prticnlrr dikm pvrr c x t r d p d  as fnr w the surfam which 



thon rxintnrl. T~kvn tttpth~r, tlwy r p p m n t  intrusivr rnnteriat which was a & d  m 
m u t ~ ,  whiltb ~ A R P ~  I I I M U V ~  nl  wl~itprl ro14kc in thr region arp wdd I ~ R  thr onw d r r p  
w t c r l  yrtiong I I ~  intru~iun* ahicl! ~ , m b h l y  hnrl n r t ~ ~ n l  surfam ~ x i t ,  I n  the- undrrgrnand 
workinff tlln lllinrl ~ n d i n p  or rrrtniil nf the dikm show that Rome or them do not ~xicnd 
even to t , h ~  prm~nl r~lrllur,. How rn~lrll f ~ r t h ~ r  thr l a v r  a m  may lravc pwtmtod the 
slat- nnw rrmnv~d I F  rmin i l  con not Ir rstimatd. 

B-lf dil*t~.-- In w1-rml plamr i l l  tllr. mine mAiw hwlt d i k ,  xrllich mrt all thr othrr 
&, Ila\.r I n n  mmuntvnsl. nl~r am nr~mrtr, usl~aIlr from a I p r  inrhrn up trt 3 Iprt 
hl width and ltnvc nlinrpl?* d~*l inrr l  ~ n l l n .  Imal ly  thp dikrs m r  in pain. and in wverrrl 
p l w  a r r w t l  to diriclc, pnriirltl~r!r rvhpn fhrporrur in zanw o f ~ h e p t d  mrk. The fimr~rrm 
i r r  whirl1 tl14.y rlrrur am tmnsr*rm tu thr stribp OV the rack and tmnd Imm N. 10° \Y. 
to a!n~l t  nutill A R ~  ~ n ~ t l l  lnlr rn~ri{lisn, with a rather stcrp d i p  t m r d  tltr wtwt. h II 
mlr, tFicy rn. n r ~ t  nlinrmlizod to mny important rxtmt, though a small arnoilnt of pyrite 
norn~tilurs sppnm nnrl crcmionnlly tlrqv rontnin n romidemhle amounkoI thi rninoml. 
In ° P V P ~  p l n r ~  ~ c i r i l ~ t a  or ~ a l r i t r  wrarr along tllr ~plrage .  but them am nmdily datarc 
minable as r l t  l a t ~ r  oripin than t hr m a t ~ r  part of the quartz and calcite which form a 
reticulaiiun thmughrlut thr rt1a.w o l  thr om rnatrrial. 

&rum1 dp~rr ip l i on  o l l h r  arcr.-Thr nccumncr ul L hr slbite-diorite dikes which con~titub 
the Trrarlwrll rim hntlim hw almnrfy t r r n  drsrrihcd. Tllr om is o f  the cle~s whirh h~ 
bccn rnllrd mixrrl c ~ r r  in th r  pni-rnl p~rt of tlii* mport. It ronsists mainly or mrk impreg. 
nnted witla sulplridaw, prinripally pyr'itr, and ill part shattewd lrnd filled hy rrticulntiq 
win* ol rnlritr lind qunrtx, r v l ~ i r d ~  nlsn mrry ar~lpllidr~. Thc orc-lwaring dikrs am romidrr- 
alllj- rninrmli7~~l I h r n ~ ~ ~ t i o t ~ t ,  tunrl nltvn 11rr ~v11olr mew rnn h mined. Locally, howtrvpr, 
thr vrluw arr too tow to pay fnr ~bx~ntrtion, and portionn of the m k  must h left,. 

Thwr mrta u l  ow nrr n.(-(wii7~d Iry tbr min~w--"quartz," "I*mm om," and 'Lmixml 
am." Thn stwalled qr1srt.z nnr, wltir-h mnstitutm Z ~ I R  hulk of the workltl>ln matcn'af, 
is twwnli~lly i t l tmd nnrl ~riinmrnli~rvl, c1iorilc tilt Irg R nrtwnrk of smaIl rrina of qwaEr 
and ~ali 'itc. .\s II nilp  it^ 1'01ot is w l~ i tc  or light pny, but in many p h  it 11&4 a p n i u h  
cast. Tha brown ntp is drrivrrl Imm R rornpnrntirrlp small nmnunt o l  pmductivc minerali- 
&ion occurring in thc ~ . r l l s  or in llw narrow tiorrim of slatr. rl~cre t h ~  prwnrp of gold- 
bearing s d p l i i d ~  i~ rnmmolily m q n i w d  Irv a hman color, which lpa& to thr dGmatior: 
R[ t h i ~  OW. T ~ P  ~ ) m m  rnntprinl ~ m d w  into thv m d i n a ~  hlntk tilatc, and its mlor ia 
appamtlp dne tn drcllrhnni~~sltion of tlic rnrlmatwrrtle m k  I? percolating mlphide d u -  
tions. Imprrgnation nl tllr R I H ~ P  iq In- no mmm ~ I I R R ~ ~ L  p m n t ,  and &ere it orrum it 
wldom extends for mnm tllnn 2 or 3 kvrt from lllr wslh of 111~ main om ma*. Thc mixed 
ow, which E'i m n .  ~htlndnnt rl~nrr Ila I r r m ~ ,  ip m m p d  d slatp intrjratPIp intmdrd 
I)? small tIikm (if crv liryzminrrl rlioritr, ~ h c  whole Yrin~ impwmstd Rith mlphidm 
in I ~ P  sanlc wn? as the omhrtury nm. 

Tln wlur- of thr m a i ~ r i ~ l  minrrl rnrirn from, my, $1 to %5 and wen $10 or mom p r  tan, 
thouph in t b  rorkrw o l  d~r r l np rn r l~ t  n mat dent of Im v~ l t~eh ln  rock is r x l m d ,  nnd 
in working the n v n  pit* Inm nnwunts 111 wortlllm~ ~ l ~ t e  must h p .  mov~d, much of 

with thr orr to the slnmptr. In pnrrnl thr* airrrr& v e l ~ r ~  o l  tbc nock h u  beun 
fra vents or-er $2 Inr tlrr past two or tI~r*a y~vram. FmmRn l o  76 ppr cent, of the &d is 
rrpp milling, and the conwntnrlrr, whirt~ tlir mill mronls  how lu IIP a h t  2 p r  c ~ ~ t  of 
the material trcatd,  assay Imm W.711 111 3.50 p s  tr~n. 

~ s h n p  ofthe ore Mica.-T~P irnprrynatiu~t of lfio dikw in zvliich t h ~  nm m m  is, for tho 
moat part, sn xln~ml and the prrRpnca= nl  nr. lrnrt small nmnunt~ of gold is SO c-ttant 
that i t  is impmitlIc to rt.co~i7~~ngw1~ll-dt~fir1rd Illrlwran rr.l~ir.ll mny prnp~rly h~ didminguiahed 
as mp shnnts. Though the TB~IIPR RPLI I)y no mlbnn* unilnrmly di~tril~utcd, r ~ m  Ihr ~ ~ 9 8 7  
plan t h ~ r  du not apprar to o r c u r  in nny trpilnr WRY, and indrrd l t t t .  di~thckion ktwwn 
ow wnd m k  too Iran to pay for oxtinction iq clftrn tho rnattrr o l  only a few c m t ~ .  nr 
artual dilrrrmnc~s in gold tenor of ~ev r r a l  rantiflutw mrnplm t ~ k r n  Emm tho or* am -1Ip 
mrirh gwatrr than the diil~rcncc h t m  !Lr ncorrtp of mny rmisid~ml~le block o l  ow. and 
tlw r n i ~ t p n t ~  of i n t e r v ~ n i n g  mrmws of p r  m k .  In ~cwral places mem joints or w- 



A. .hothw prt of t l r  thin w t l r ~ n  illustrfitd in PI. X?Nm, R. Y E P w ~  hp d i n -  
l i ~ h t .  TIiiq pltntqnpll t ~ r i n ~  out the v a t ~ r  t m n q a m ~ i ~ y  al t hr montlsrp rhl~iir 
t,y compuriwn with thn rlourlrw! pllpnrwytrr.  h rryntnt of r~1cit.a- r n n t r i i l i ~ ~  m 
~ g g 7 q ~ f ~  n~lil~b nwdlom is mnrktvl r .  Ilnpifimtion EO diarnrlcm. 

B. S ~ I P  LS A. Virwrrl l*iwwn r r m d  nimk. Tho trmqpnrmt ~rnnnrllnnw i~ mulr~t1 
into  a pnul~r  nfiRrqnti* r r f  rl t~itr  nrrranipns~iorfi Ily rnlr+itr, pyritr, nnd sutilr. IIrrr 
t lw albite rrplar- t l r ~  nridnnl gmundlmnss, l ~ r r t  tlia pl~enocrpta liavo k n  only 
slightly attacked, Mqyilication 16 diamc.trm. 
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may bP noted separating thc ow rind tl~n poor metrrial, and it F m n t l y  hnppens that 
bIork7 of tho htter, diich show a s q s  from a tmm Irp tn  $1, are entirely s~rrmnnded 

om averaging 8 or mure. Stwtt l ra t  linlit~l iora, nurla ne jointn, howvpr, are difirmlt 
of olmermtion, h a w k  the sidw nI flip drill* nrr ~ v r r y w l l ~ r r  ro\.ered with duet. 
The p h ~  end r m  sprtiotls giwn in PI. .XYtV n ~ p m n t  t l ~ a  of the ore dikes 

and their rariations it1 form fmm pl~rr  ~ t c ~  p l a r ~ .  T h a  diagr~mrr nro taken lrbm the 
working maps nnd s top  srctioos conlpilcd Ly tlw en~ncrre o l  t l ~ n  compeny. The sections 
are u u r n k d  to cwrr~spond with the linm IWl feet nprrt on tlir gencrnl mnp of the mine 
wnrkinp givm in PI. XU. 

In pneral thc k t  ore is that which contains the gwatast numbnr nl quartz and calcite 
vpinlrts. and though their ahsenrr is not mn infnllihlo indiratinn of m l u ~ l e m  rntcbrial, it 
w m s  that t lw irrqplardistribution or tlie  old lias weultnd mainly Ilnin original diflwmce~ 
in the amount of rruxhing and tbr r u ~ w q \ ~ e n t  vnryinff porrn~rlhility of llln m k .  Where 
t h ~ m  ia no mtmomatic replac~ment of thr dioritc by wrondary alhitr, the u u l p h i d ~  
usually replace suctl mineA as homhleodc or mira, and it is w p c t m d  thmt in thaw C~SPR 

thr! gold contsnt is ordinarily low. 
I n  planning the p i t i o n  of s t o p  tho m a y  r.hnrh ofinn rnahle t h ~  loc~tion d pillam in 

wlativ~lp pmr moteria[, but as n rule the low-gradr* rock i a  not found to pwist  for the 
whulp distance h t ~ r ~ m  two minc I~vels. The largcst mas-, which h a m  b c w  left, fa,w 
of tlicir leanness, am on t tic foot-\\-all side of the wuth dike in the TwadmlI wark ip ,  
but Pvrn t~cre tlisw sre great \-~iiations in the gold t~nor  at diliereot plncm. On the 111% 
fnot l~vcl  d l  the m k  was minable; on the m i o o t  level from 10 to .K) fwt of Iow+gndo 
 tuff WW left on the flmrr, exc@pting fur a dislnace of about 133 Iwt. Dn thr 33%iopt 
lovrl @ valucs WCTP found up to the slate, exrepting lor 20n feet along tho wwt ond, 
w h e r ~  20 Itvt, or MI were left; while nn thr! WImt bvel not owr I1*1t tftr mk p v u  mm+w 
over $1. Tlw mlntire p i t i o n  of the high-e and loa-gde  material in t h i i  pnrt OF 
the mine in ~l iorr~l  in tlis plen of thlr 4 a f o o t  lwei and in -tion 16 (PI. +XXlT). 

Veining in OIR ore Idim.-In almad a11 paits of the Tmdw~l l  ~ P * G  reticul~tin~ 
~cinlctti of P R ~ C ~ I P  and quartz are prominent featurez; of the mineralized dikm (1'1. LYV). 
h i d e  fmm the qn~all nmnirnt of "dphidrrr whirh t h v  coutain Lhe ~ e i n l ~ t s  are nf t~n  mrnpnwd 
snt,iwly d rrkirc, but i l l is  mineral Es usually mmmpmied bp quarts, though t11c 1nttrr 
d d o m  if over n r c m  hy itwft. Albite has k n  noted only in fillings whit11 tlm IPSR than 
an inch in width, tllougll tllrlre is e v e y  reason to IwLiere that camful =arch would mvral 
it in alnelE anmunb in rlksnp of the 1nrprstitrnpi-s. The minletcrrnref~ measure more illan 
a few incliw n c m ,  wlliir many of t l i ~ m  are much narrower. Tlw micnwope sliowo tho 
p m w e  rd m i n u l ~  Irnrturing llptwcen the veins visible to the unaided eye. The v ~ i n ~  am 
usuellj- rltwl spacrd, and an MEmnte k d  on a study of 1111 the mine workings indicnh 
thal irlfiltmlrd ~siaierinls make up nearly nn~frrth of the mass of the ore. 

The lluu~tdnries of tho rrinlcts nplmt ttw inclosing mli era sometimm djlFtict, but in 
nrany cases them is an nppRrrnt gmrlation f1m1 tlie vein matter into tho a-all m,k. I n  
sinall qm-imetu it i9 oftrn difirult to distinguish the win duff from the rack when the 
ari~ount uf intmduced ntincmlrc is law in pmprtiau to the mass of tho matrix, though in 
l a w  fmpwnta or on the ~ t n l r n  faces thc p n e ~ a l  extent of the different portions uf the om 
material is ~al~ihi tcd .  Thn 1 t1 i r rm)p  sho*vs that the merging of the winlets with tbe 
rock cut by t11em is due either to p n ~ t  retiun of the lsttrr by calcite which is interqstallimd 
with secondasg dbitc formed rt tlio rxponw of tlw original feldspr, or, in the raw of some 
d the smaller veins, to tho FncC t lrnt olbile formrd in the win or dong the side of the frrur- 
t u r n  is intergrown with tho roldsp~r al the m k ,  miking a d w l p  m-elded boundary. 

In the minute veinlota rlua'tz wldom occum, tlw filling bPmg albite with w m  mlcitp, 
pyrite, nnd occasionnl nttilo. Undor thc m i c m o p ~  ihcw narrow fillings, which rimy be 
t m d  a m  several mineral grfiin*, ~ ~ R V F  t h ~  S ~ P  lindy granular appearancp ss the mosaic 
of the sama minerals which occurs helwccn tlte rln~~drd phenocr'pts of tlie mck ~rs s replac+ 
ment of micrnprthitrr. (See PI. XLT, R.) 1Thrrc it fills namrw cmcb the appearance 
of the dbid mosaic and the manner in which it cornea in contact with the waUs 



that it mmy I ~ V P  Imn formed by p u h t i u n  d the orifinn1 I~ldspar. To lrhnt m t ~ n t  
tliia ~rupl~cntictn I M R ~  epplp ran not hc dptemind,  1mt it is t t ~  t~ n o t ~ d  that t h ~  r n t c i f ~  and 
pyri~p of t h ~  ritinemliml m k  never p l c t m t ~  tlw r I i ~ t ~ l ~ r l  Irldspam, but srr alwnyq twntind 
LII t Im nimnim except in prtion* ot tiirr art. w l t ~ r ~  Ilnmhlmde har k n  m p l d  hy 
m ~ l p t r i d r ,  Tlr p m n w  ni mlrite anrl pyrite shown that ~ J I P F P  he? twn an intmduction of 
rnawrinl rlunng the fnrmbtiun or tlw orr, sn i t  may t x ~  tbul prt a[ tlin frldvpr sub@- 
mq t41und wndy at hand, wl~ih. n w t h ~ r  part 0% it IIR. hrrn mrtt rihutwl hy the mincmli7ing 
wtmc 

Vpinjrb trarrrse the  mrk in difT~mt dim~iotw. but, t lw p n t e r  'part of thn filling nccurs 
in ripuurpn mrtstit~~ting rwr urll-rrmrk~d r y t ~ t t i s .  C)nr wt ~t Ftnttum st~ikm t i ~ d  d i p  
nppmxini~tl+v with ftw F ~ ~ M - T I I W ~ I ~  the imtr~ringqlatw; L E I V  t)tllrt-, whic4-t iu tllp I I W ~  pmmi- 
nrttt, atrikm di@ltlF uhliqw tn tlw Frnlrlarn- ~ r l  r lw ~.calnlF rinks nntl r l i l n  i r ~  t l~r  opprsitr 
dimtion-that i*. toward t b  ~c*lthwtwt. Thr frsrturrr its ~ l n -  tliori~c Iial-t. 1 n w 1  I;O PUW 

~ I F ~ P ! ?  Imhl It? t h ~  mrnldml wplnn.nw~ii 11% t111- w k  nlinrmla and by t h f  &pition ui 
rriu &uPI thal in hlmting t h ~  on- Irtrekw likr a mawire m t . n  The nature OF th x-e-eioirl~ ir 

a-ll shown in the pbotqpaph of a sp~ci- 

r - t ~ n n  of om which Is rppmdud in PL 
' 1  SSV, and stw in Pk ;YS\TI, D, and 
1 ,=rrn. 

In plam w h  the r n i w r d h l  dikps nre 
m w ,  the wt d h e  pmlkl to tlw 
cuunrF stnlrtnw m a l \ r  d immmh m 
ir11l)ctnaw. nnd d t e n  only the r m  fmc- 

!mve k h c c n  dewlploprcl. Thiq msy In 
t ~ ~ l n i d  on tlwwppsition that th tmd- 
rnry m mrinn pamll~l to the d l s o f  t hr 
itlrrnswns wm taken up outsidr nl the 
n~awil-r nrk in the .slat-, a h i l ~  rh INK- 

VFM sintin al~ec~pd h l 1 1  the slntr and rlir 

Ro.m.-l,,kr nlalbitMlnrircln olRaads intmsife rock. latter knpl rprriallr 
Brll\lnn rnim. Tirla drkp, n h u t  i fmr wide .1~  rut nnmptible lu  rrm r~ac tur~  bernuw nl ira 
by vrjnlrt* oi mlrrtr nnd q~wrtr .  wh~ch fill tmm- emn31 masq and bri i t l~  nntrrw. korts rmc- 
rrrw fmrLum. Lmnk' pxtpnd '"la t ~ ~ m s ,  fined nit11 rein stull and lirnit~d to r 
wall*. hurt IhrfllHng ma~pertmrls t>rkqond the 
dlkr rmll. m m w  dike in t h ~  alate+, ntny i~r wrn tcr 

g a d  adventep at rlwo. .d~nd nl t k  EI~mdy 
nullim pit, near the mthernmmt mtmp mf the diorite (fig. 29). Thm~~gfinut thr nliri~s 
it in ~ I F I  nth ~(HLL a11 1mmc-m pskt PC& stop nt  the walls ot thp dioritt.. ~ n t l  wl~ ik  thrm am 
1 few cxrrptionq the quarlz seldom pnetratm the m u n t y  mek t11 any p b a t  distnnc~, md 
wZwn it dus. i~ diminisle rapidly in t h i k ~ c s u .  U O S C ~ P ~ ,  this ili not ~ J I P R Y H  I ~ U A  tD tho 
nl,nmntin~mnoe of tha f i m ,  k& the! may be fywntl!- ulwrr-ctl continuing from the 
dinrice inio the slate in tha form of aelLnmrk~d joints. 

M o n a l l p  veins or lemirular ma- of quartz am trmnd whirh mmum a imt nr two 
or mmly more in widlh, hut them m by im nwam m m n n  in the diorite dikm. In tbe 
upper workinp of the Ready Rnllmn m h ~ ,  howpurr, thew was a lam M y  of quartz which 
i~ dwcrihd ljy Palache aa a w r l l d e f i d  win 40 fwt in rid1h.b 

In  a few placea where the edges of ~ I I Q  om dikm I I ~ I - P  Ilwn rerrnled amw reire of quwh 
am found running out between thn walk of t l r ~   slat^ to form cxtet~4ons af thp ordinnrg 
mixod om. Valu~e  in t b m   win^ am said to e x m d  tlir nwmp tenor nf the ore, but none 
or them ham been minod bmuqo a l  thpir rrlativcl~ m a l l  ia.  

A k ~ t u r e  of tha b i t e n  mine mentioned hy h k r r , c  who risited the pmpertp during. 
the sarly stagm of its dsvclnpment, is tlir nrrumncr nf ow in the fmm of s t r i t p r  I& in 

aKinrie, Trnna, Am. Inrit. Mln. Enp. ml. 84. p. w. 
h Rarriman Allrakrh Ex on, vnl. 4, 3W4. p. 61. 
cxightmnth Ann. IloPrh'%. 1 3 ~ 1 ,  Burvoy, pt. 3,1898, p. 70. , 



mim-mln 01 tlrr Trradrell nws. Part ol tlw oririnnl f~jdepnr OI thr intnlsirr dinrite rernnim 
in the nrp and with n rrlnuid~rahl~ nninilnt ,IT w m n c t n ~  frldspar tormq tl ln pnrlripnl Wnpln 
r n i m l .  C)tln-r niin~raln r l f  thr rrrinltvn.d n r k  #innn l~r~n~lrl~.n~le and mica, hilt tlw-4. nnr 
m p m n t  ir t  wlativ~ly m~al l  smnunta, a4 ir a k o  ~.pirIn~rb, aliiclt IIIW k n  t m p d  n.. n 
pmrl~rrt (,I altrrnt i rrn fmrn them. lhlritlr andl tiirnrtr. tnnlr in r ~ i n l r h  pnrirniing: thp 

dinnrr ant1 ~riakr tap prllnps ~ r n ~ j i l t l ~  r r f  tilt* ri~nt~riti1 ~ v l l i r l i  is mimd. C g l ~ i t ~  iqalw Found 

\Wwn RII~II~III*~ a ~ r t c [  r n k i t ~  nw Irlth prrwrril, fhry HITI nl t l l<~! inrnrint~l?- in mntnrl with 
rarlr nthrr. !rut tliv wwnrlnry Ir.lrlspnr t ~ l * c ~  r u ~ s i r ~  11 p n t  rldwI nF pyrite. 

Fnrnlpinrn~r cnlpite mn.im carrnrnlr~~ly 111 1111, ~t~prrl lr inl rvnrkinp, u- l i~rr  som OF it. may 
harr t w r ~  l~~rmwl  Iry [I* artion r d  irrrrl-trarina ~o t t~~ i r~ns  izlxln tile p d m n y  ralritc nT the 

o[ the om, d sn~nll nl~rtnint or pink t~~irtu~rin~t~, l~nlhairly 11 l ~ ~ i x ~ t l r r  of ra l r i t ~  and rhiwkrhw 
site, wm a h w u l  in tlln I I ~ R   pit^ I I ~  (Ill- I~I-~III,~ nltlFi~vri. 

R u t h  m u m  i t r  wwp11a7t 01 rll i inlt~ t . ~ s l n l ~ ~  illid ihtit1~11 ntdnnl r-kihk tn thp nuked pro 
t l ~ e  lliirrtrrrrnpr FI~I~VH t11nt i t  iu widvly diettihnlrd ~n vnril~t19 parts 001 the mines. An s n l l ~  it 
wr lm  ~ r l ~ t l ~ r l r l ~ i l  in r l k l r ' i t r ,  11111 it i* writ~tintm twnd in the m n d a ~  nll>ite and Iim k r ~ n  
noted in rlw rtunnr l i l l ~ r ~ p .  

h f ~ l n l l i r  mrrtrrnla.- .\w .;llnwn I? alp mill m d r ,  t l ~ r  i n ~ t a l l i ~  minrmlq or '*aalpllidrw" 
onnditt~lr almtrt 2 p r  wnk of t hr Twntlwrll zww. Ttr~ rnnsist m~inlp d iron pyritm, 
hut cnrwidrmlrlr nmo\~lit* or pyrtltntitr andl n~agnetitc nrr a h  p e n t .  

Pyrilv ttrrun lmth in IIW rrrk nntl in t h ~  ~ ~ i n b t r .  l ~ t  tlw p d i r l n  of the cnrlphidr. 
no appnrrnl influmrv nn 111v pl ld mmritrnt. I n  thr mrk it inrarisl~Iy ltaq thr form trt rninutm 
c~I~Rs, I n m ~  n ~ i w  l rnmly c~uihlr LII r l ~  r~nnirlPrl VF mrp to atwriek 1 mm.. rawly lntp/~r. 
It irr distributrd rrpnmly lhrm~di thp dinritp arrmpnyinp tin- m n d n ~  mineral., eye- 
cially the nlh i t~ nnrl P R ~ C ~ P ,  ~hntifi whew t l i m  ank nnt pn-nt it i c  s.i.srintPd witti epidnte 

. m d  umlitic hornlrlmdr. In rbr  rrriritl~ting vpinlptu tlw p ~ r i t r  nmrm ~ i t l w r  ks seplrmta 
c u l ~ ~ ,  nften ?revem1 ~riillimer~m wrrrw, or in tnrnrhx m t m ,  lo tmie " turk~p-fg~. w k , "  
which uaiallp contains mure tlmn nrvPmp v~l t~t- . .  

I inpetitr orrun o n l ~  in tlir form o l  minute p i n s  rmtsidr tho r r i n b t ~  Pnrt of it 
sppmm kt)  hart 1-n an original constituent of thr. dinrit~, lrr~t much of it was drv i t ed  
wrunJari[~ sh with tho p ~ r i t ~ ,  prkm rulwu nf wtrir.I~ i t  mnlr!irnm wlrmitnds. 

Pprrhotite oltrn amompanips or tnk~n th~. p l ~ w  of thp p!ritc. and map be readily b 
lat+ Imm the t-0nwntrntc.s hp rnraris ul  s mrpr l .  CIl~nJ~-op~ri!~, ~ l r n n ,  and sphalerik 
m r  spmdical !~ ,  a d  nat i~e  swnic, rrnl~ar, and nrpinwrlt lharn hrcbn n o w  in ma l l  
quaotitim. hz.a>~ aremid to indirnir thr nmrnirnl nnll lr~ r r l  ~i iurl l  of tlre pyrik, 14lou~h 
the p m n m  of true amn-te IIM ntrt l r ~ n  rrrqpixrd. hlnl,vtwlmito in Irrqucotly noted, 
thorph it b irrPgolarly distnhl~t~d. 

O C E W ~ G G  qf gold.-Virihln gold Rnrnei imrq n r r ~ ~ m  in  win^ or rrmm!y t~stafline rnlrite 
i n r l d  intheate Miesand  hw tern r*lw-rrrri awsncintrd wit11 p.yritn and wml~~nf  p p h i k . a  
This mode d m u m n w  iq. l,uwnr-rr, nm1 r~*t~al, and in ~ r n r m l  crcn t h ~  rn irmopr dm* not 
rereal the form in a-hirh tlrc prwinr~s tiirlnl rxiqtz. 1 hnrr not Iwcn nt~ln tn  distinguich p l d  
in the thin mrtions studied u n d ~ r  tlip rnirmnpp, but !'mi. E. D. Adamu, who ex~ l l i in~d thu 
materid rvllwtrd by Unn.+on in la-, n t r s n ~ r l  p l d  tnerhnnirs)ly inclmd in cpstnln of 
pj-ritn.a It is evident ihaf r mmqidrmhlr sniount nf gnld must bF in the n~etnllic rendition, 
h a u s e  r l a m  prnpnrtion k .ssvc.d I,? smrlpmation, the amount aomctimm k i n g  RA h i ~ l ~  
m75 per cant of thr tots1 mny CRIIIP. --- -- 

e Pnlaeh*. J i ~ d m a u  fi1rn.h Eqwdftian, T O ~ .  4, Imp p. a 
b A~II. ~ ~ o l o g b t ,  vul. 4, i w .  p. 9:. 



P L A T E  SXS.  
Cnt-ihml fifhitdinrib cut by rcticulatiw roinkts mmpmed mainly of albih, but mn- 

trrining 3ittlp rnlriic and pyritr. Ordinary light. Mqnihcatinn H dinmrbm* 
((hnlpam u'ii ir PI. XSVII , U. I 

Cnrstrml nll>ikliotita cut tbp rrticulaLing vknlrh of albite and cnlritc, v i ~ w e d  h t w e t n  
r m t l  nimls. Thr ciark~r nrmq 11~tu- (~-n  t l ic v ~ i n l r t ~  m the dceompoRcd drldapanr 
nf illc ori~innl rock. I f ~ i l i c r t i a n  I(; diamptrtx. Same thin %tion tw PIS. ,XWll, 
n, nrid X U ,  A. 
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The gold is perhnps maid y ~lssociatpd with pyrite, but rather coam crushing is thc p a n t  
luill practice,a nnd so much of tllr pyritr pnlrr* the wrvcns in compar~tivel~lnrge p i n s  or 
~~nbrokeo c~yatsls that il semis upcn Itr dultht 11-11etl1~r from 60 t4) 75 per cent of the gold 
could Iw free milling iI it were all w c i a t e d  s i l l 1  tllc iro~l solpliidc. Tho nonamalgamating 
portion undoubtedly does wcur n+itli thr pyrite, hcnusr! tllr crmrentratea mntuhl only 
pyrite and magnetite, mith a sl>lnll nllruulli 01 pyt rllotitc. The prt iull  which amalgalllntcls 
readily prohatrly occurs largely in tllc gnnguv ~ninoralr. hfnlyldrnitc can liurdlg ha un 
important carrier of gold, hcfiuse it src~lls tu Ilc ~ ~ t i r w h a t  lilnihd in distributiuli, altllough 
its p m n o e  in visiblo quaatitiw issaid to indicate hig11 vnlum. 

A s  s rub the values vary with thr aluount of rtsin lilling, tml tho position uI the pyrito in 
the m k  or in the quartz and cnlcite srrlus lo ~ A W  tlo inlluencc upon tho arnount8 or gold. 
In some places, zvbere Ihs ore is of areragc p.rade, all thp metallic tr~incrtlls neew to ho in  llie 
rock, and careful search ia necessrrq Tor tile discovery r ~ f  atry mllphidc in tllc q~~arCz ur cd- 
cite. Ehewllete the eulphides may lx almrs! cntirrly runlincd trr thtl veinlob. h limited 
amount of material is mined which contains practically no stringers of quarts or mlcito, tho 
sulphide b i n g  diisarninated through tlw nlnsa or tho mck-for instancn, in the crosscut un 
the 4 a F ~ ) t  level and in stope No. 1 of ttis 330-foot lwal in the Treadwell mine. In other 
places materitll of similar apparance, c-ontnining an equal an~ounl of pyrite, yields only a 
vary small amount or gold. 

Metammatic atl~rakinn.-~k slrondy sbtrrl, the Treadwell ore bodies am dikes of uIbitP- 
diorite, Iractuwd and filled with rrticulnting reinlcta of sulpliide-bearing quartz and mlcite 
and permeated with met~llicsulphidrs, the wholc carrying sn~ull arnourlts of gold. 
From thestructure of the ore it is eridcnt lhal th r  dikcs wrc sulljeckd tu pramm which 

caused fracturing, whoreby t , l ~ ~ y  b c a m ~  pumus, aIlolh(lirlg rbnnoelv of easy circulation roc 
underground waters. Tho minerals it1 tlw om nnd t l~eir  nrutual rrlation~ ~ u w t  that mr- 
bonahd, mioaral-bearing aolutiona, pmbrably in a hunhd ~wndition, found the broken dikes 
and continued tomove through them fora verylongpriod. I n  L m i t  t b m  waters atlmked 
the miner& of the all~ite-dioritc, decamping thorn and in wmc cws effortiry: mom or 
less camplets mckmmnLir mplacernmt. As a WIA, whcm tho WE; cotltriincd hornblende 
and mica tbew original minerds h a w  antiruly disnppamd, thoir pInm.9 being hkou hy 
=regates of mcondrq ~ninernls, ilicluding ~pidot r ,  rhlorite, cslritc, sorn~t,inrns pyrite or 

+ pyrrhotite, and more rrrrcly rnqlictilt?. Ferrnrn~gn~sian minerals m m ,  I~owovor, In ]lave 
been a b u t  Fmm the greater part ul tl~u rock, find ttin naturo of tho ordinary alteratiorl is of n 
di(fcrcnt sort. 

Though the rock is usually hnrlly ~ l e c o r n ~ e d  a IPW slpecimens of relntir+efj+ unnltemd 
~natci-in1 indicata that tlm original ruck ~harartsristirally containcd two wrk of Irlrl~~mr- 
namely, albita+lignclase nnd microp~rthita. The first o c c u ~  in phenorry.rts of Fairly defi- 
nite lorm, often shorting cunwntric sLructure a11d alwa,ys cloudnd by d e m ~ u p i t i o ~ l  prod- 
ucta,sxcept that they frequently have narrow rims of c l ~ a r  ~~lnterial wliirh am prohal~ly 
mcundary. The rnicmprt,hib, which hm tho cbararieristic lnutblcd npprnrwwe al this . . 

minute intercrystalliestion or slbito and orthoclaw, ib: entircly interstitial m reprrts the 
slbiteoligmlass. I t  is nearly Iwe Crom d ~ x n r n ~ i t i u n  inclusions and is ordinarily accom- 
panied by mme clear albite (PI. XXV). Tho mrtasornatir rrplamrncnt of this intcntitial 
microperthite by albite is the moat striking Irnture prewnted by Ihc alteration a[ t,hp rock. 
Jn rnmt of the specimsrls studisd under the n i i c ~ c o p o  the substitution has h n  ronipkte, 
and the interstitial mosaic OF nlbile seehis In he an integral psrt of tho rcwk (Pls. XXVl to 
I ) .  Jn a few speclmsns, hawever, tho press  of l~pfaccrnent lrw I w n  nnly pnrtinlly 
completed, and the comparison of all tho matorial available lea\-w I~tt le doubt o l  the fact 
that metasorn~tism hns actually takvn place. I n  sonla c ~ w s  the r~placernent hnr p n e  
so far that the crystaEs of ~ l l ~ i t ~ + l i g o c l w  Itare hen nttaeked, ns shown by their eurrded 
contacts with the albite rnosaicu (PI. XYVIII, B). Another cnoclusi~e er ld~nre thnt tho 
slbih is o l  secondary origiu is tlls tart thnt Llie nirl~aim chnntnin calcite and py r i a  ~ n d  wsnr- 



P L A T E  XXXT.  
A. Edge- of narrow vein compowd or quartz and albit*, v iewd in ordinaw light. The 

vein on tho ri.@t ia more f mnn~reut than the r1011dd feldssr of t.he w ~ l l  rock. The 
latter, I~owaver, i s  penetrated by seame of sscnndnry albite, which show white in tho 
plhotograph. Mqnilication 10 dinmc.trrs. 

B. &me RA A,  viowed brtwern cr-d niools. Several c r y d d s  of albite are shown, mwt 
uf thttm being nttmhcd to ~econdary albite d~ve1opl.d  bout the old phmocrpsts in 
Ihp wall m:k. Tlw olrlo~ig crystal in nearly ho~izoi~tal pAtion nasr khr center af 
photograph l i e  partly in tlie vein and partly in tho wdl.  The clear portion is pul-p 

d13t~, wide~~tly deposited by the vein-forming waters; the portion on the l e l t  whit+ 
ia clouded by deeompmition products is n fragment of one of the original phetmcrysts 
or the rock, tmd it hlls determined tlloorientation of the secondary growlh. Thc old 
fragment has ail uxtinclion corresponding to the wmpmition Ab, Anl, but regarding 
the  parato to products UF decompasition as se~elirite and wisite it ia probblr thnt the 
oriinal inineral contained aommhst more limo. Mkgniication 10 dinmeters. 
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times rutile, all of t h w  rninemk Iwing iinlcrc+allimd and midentlp contempmnPoua. 
Furthermore, dhie m&-mrmrsaer.um ir~srtlall \rirmlets in which the principal filIiw is qurrlrt. 
In a prel'lmioary dmcription of thn plw,v of the Treadwrll d~pmi  t a t h ~  helief 

exp-d that the secrmdary albite had form4 nlm-t cntiwl?- out of the  e ~ e r n ~ n k  p m n t  
in the wiggal m k ,  lor the mwn that this mincrnl is n n t  u rd i r i l> -  found in any vpinl~ts 
exrept t h m  .of srnsll siw. TIIP a p ~ i t e  v i m  nut- llrld tnkm into mideralion the 
very common arrumnw r r r  Jhite as an ari.rla1 \-<,in filling n t  o t l w  plscm on Douglvls Lslnnd 
and s t  W P P I ~ ~  points along the mainl~nd  how or Gwtinrau C?llmn~]. In t l ~ w  rriw it i4 
a m n n ~ p i e d  h~ mrtnIlic mrlpf~idcs, togpther with suti l~,  qunrtz, r a r l m s t ~ s  01 limp, mag- 
nluirr, and imn, all of which are chamrr~rietir mimmlu of the Treadm~ll ores. Sinw them 
tacts h a w  h a  r e m y i d ,  nlbite has h e n  disco\-cd it1 tl vridrt lwa than an inrh i r~  width 
which forms part or a Iregment of ow from rtw Rrsd~-l3ullion mine. .I thin wt ion or rtlis 
nsrmw rein shows qusrtz as thc rnmt abundant minrrr.l wcttp~ing the cmlmt port ion, unliilo 
albite, acwmpanied by some calcita, occurs on tlrr rrallv. A port inn at the rrlbjto in the w i n  
is s e p a t d  fmm the feldspar in tho rock b~ an rx t~em~&* n s m  m a i c  of rninut~ alhik 
grninq, hit =me of thr c ~ t a b  nrc knit ro rltc old teldqpan and aw r ~ l l o g r n p l ~ i c n l l y  
matinuow with them, ns s h m  lq rhr pamllc!krn of clear-ap cmcks on I l~c  two *id- of 
the hind-. Thc old and n r ~  portion- uT rr>-slals w!:ich rxhihit this wconhty p w t h ,  
brought ahout by tIhp d c p i t i o n  ol fcldspar matm~+al Imn t b ~  rein n-atem, may hc rpadily 
distingauished under the niicrosrop~ by t l r ~  pwwnrr of demmpi t inn  products in the tormer 
and their a l m  fmm t h  latter- Undl~r r . m r d  nicnls Ihp old and new portions of tho min- 
e d  grains l w a m  gurr!!~ illuminarrd in rrrrai~l p m i t h s .  hut tlll~m is a. slight diflopnco 
in tlie angle d rdiwtiorl. In nntv crlw wltrtv n a - q s t d  mu I r  ori~ntpd aith R lair d c p  
of arcurary lIlc clmr lrfdvpr of 1l1r win gift- an cstinrtiun awl0 pomponding with tlmt 
of pure albite, while the extinction or fhr clld rninrml is t hnt ronffponding wit11 the romp 
sition Ah+hl. ?Xi rompsite crpatal, Ipilq parl ly aiZIzio thr m k  and pi+ 1y within the 
vein, is illustmtd in PI. ,XLyL. 

I t  is mrnrnonly ohservcrl Lhat whem hot?] calcite and quarts a p m t  in tho filled tm- 
tum,the inrmcrzmal~~occura next to tho n a 3 L ~  and it s l w ~ p  permmtm tho rock tongrwtrr 
or leffl &eat, r r d l i n g  tho wlwtiona drwribcd by Lindgrrn in Iris p p e m  on 1110 pId-riilcr?r 
v h n f  Ophirand of GmasVallc~ and Nevada C?t)+,Cel.fi h t a r n c c l r  s u p h  in tllh rmn- 
nactiw thak t h ~  p-7 of mlwtion 1 ) ~  tlaa dioritr orrrrfnin aulstaiwm from the win-form- 
h g m k w  wouldhr rquirallmt to wmotir wparntion, rind that a trnd~ncy in sucl~ a sppsm- 
tion mms almmt i ~ l ~ v i t a l h  n - l ~ n  ~trli~tiun< an. in contort with drnw mrk9.c 

Tlw ~lterntion a i  the Trrad~-ell dioritv is nagtrlrd RQ ho~~irq: a tr .ompnid  thr lormation 
d tltc 1-einlcis nl~icli i o t c ~ s t r t  thn ruck, nlld tlrrh 111~~rnaomatir+~rtion is ~ t tr i t~utrd  10 tho sum 
golutions t h m  which d~pnaitrd t l l ~  ~ I I R T ~ Z  rind rnlritr in lhr w i r ~  fillings. Roth qilartz 
and calri8,e a p p r  lo Ilaw l m n  nlmmt mtirclj- iutmrlur'rd I)$ tlir ri~r~llaling a a b m ,  while 
the secondav nlhite, t.lmugh prutwl>ly Form4 rnainl:, lrom add~d  matrisla, hns also b ~ n  
formed by fhr m a m ~ g r n m t  of matrrials conhinrd in Ihc original minerals or tllr dinrite. 

-1cmrding to Lin+n d nlt~rat~ion of the sort wllirla lins brrsn dcwrihrd IIM not tmn pre- 
viorwly recordtd, for thrmgh albite ocrnn as a vrin minrrnl in CFnlilomin, Australin, tllp Alp, 
and prohlrly many utbar p l m ,  it llas nut h ~ n  detcctrd among tbr mrtwmmetic min~l.nlrr 
of the mill rocks in any T&IS which 31aro k r l  (+nwfiill~- stulji~d b~ geol*ats. In thi4 mn- 
nection, Iloawer, reference ahould he mads to p~udomorplls of alhik after adusria (orthu- 
?lase) from St. Goithad. These are Jrwribrd I+ Ricllof, r who gic~s itn extendcd diwcuw 
sion of tllc prol)trMo chemical mart.ions iln+o!vrd and sugpsts Lho compeh~nrc or watrm 

nTmna. Am. Iuat. Mln. Eq., Octalwr. 1W4. p. -3. 
bFourt~rnth Ann. Rapt. C .  S.  Gml. Xurxr?., pt. 2, 1894, pp. 274-278; $crmtpmth Ann, b p t .  

Ocol. Sllrvsy, pt. 2. lM, pp. 14615?. 
cEightmmth Ann. Rrb~t.  U. S. Cml. Ynrt-cy, nt. 3, 18!Wpp. D, ti8; YInomT Rr~nrlrws IT. R, Inr IIl(a. 

Geol.Burvoy, 1W3, p. 1%. 
dMetam~atic  prmsses In Assum vclns: Bpwial r n l r l r n ~  tm Grnesls of Ow U~ponlts, Zd cd. 

lnst.  hiin. En 520, 633. 
*Cbenlcal d~1'g: %!&lsh wlition, vol. 2, I W ,  pp. lM1T1. 
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containing sodium chloride to effect the o h e n d  wplacemwt of potash leldsp~r by d a  
Ieldqmr. 

As a m l t  of his carefnl astimation of the &ration wl~ich has taken place in the wnfl 
rock of tho California wins, Lindg-mn has found that guda Ilrca Been exticted and potash 
has been added during the p m e m  of m e t m m l h m  causrd hy the action of the v e i n - f o e  
Wate~1.a 

I u t b e p r m m t c w  theresult olaltmationl~ar k n  quite dffemnt. Astudy of themin- 
wdhd mck wdcr the microscope shows vrty clmrlg that albite h a s  h e ~ n  form~d in the rock 
a t  the expensr of the original potmh-k~.sring FrIdnpnr, nntl mans hove hen given for 
believing that part of the ~ o d a  contained in the serondary alhitc IIM lwrn introduced by the 
watem which k w i m  deprwibd Ihs calcite quartz and nirtallic s~llphid~a. It is to lm -up- 
~d also thni potwh h w  been carried awny, since ~hr: r n i r r w o p  ahww no crrthocltlsc in 
the ore material md tho ch~mical a n a l y ~  of thc lattcr give only small mounta of K,O. 
The na tu red  the replsoement which hm been worked out suggasts that specimen No. '3CI of 
Dmhr Beckor's coFlection b does not represent tho fresh albite-diorib, siucn it conhains 
more tban 2 per cent of pyrite and n oonsidemble amount of albite mowic, which k probably 
secondary. If it ia regarded as a, compktely a l h d  formof the d, cornperison of ita anal- 
pis wilh that of specimen No. 425, which i s  only partially changed and contains less pyrito 
ant1 leas calc.ite, ~hows not quite half as much m K,O, hthorspecimeu of om in which the 
calcita rimountn to 8.7 per cent showed 21 per wnt of K,O and 7.83 per cent of NaQ and 
here tho potmh is only on&bird as much m jn No. 425. 

Quantitatively t h e  wtimat.iorw are of lit,tle value, sincn it has not been poPsiblo to detep 
mine the avemge compmition of tho arigiml rock for comp&on with that or thc om ma& 
rial, but tho direction of thc cbanjy is definitely indicated and tho mimations correspond 
with the fact4 indicated by dcr-picstudy. Thu wjda difiarence in tho amounts of pot&, 
and soda in the two examples of relatively unaltered rock auwsts  considerable vsrktion in 
tho original rmk Imm place to plars, an inlerenoe which @ liknwise to be drawl from the 
presence of f~rromagnesian m i n e d a  in some of tho dikw end their a h n m  f ~ m  atlmm. 

R6le of the h a l t  rliktl8.-h his discussion of the genwis o l  hhe Treadwell-Mexican om,  
Doctor h k e r  lenvoa soma doubt ta to t l~e  irnportnnr~ which he de&d to nsaign to B a  
b m l t  dikm as rnin~rnlixw. He fimt t,hat the ganwk of t h m  oms i prohldy connwhd 
with the dikm, but Afterwards the relntiv~ utlimportanw of thrir  influence.^ 
la the Twndwen nnd Ssven D u n d d  Fmt minm two narrow d b  of ills I m l t  am 

observed in a aono of shmting, which is undoubtedly h a e r  than moat Df tho veinlets in tho 
om mRa4 {fig. 10). A small m o u n t  of calcite i s  found along their wlvegw, hut Chey contain 
Jittla or no pyrih. Upon the W A B ~  w hang&-wall side t h ~  om im m a w h u t  ricbar than it is 
h t m  md hneath t h m ,  but it moms thnt thi vnrintinn in gald h o t  con not be nttrib- 
utad to tho &em w mimralimm, becnusa the mck lwtw~en thnm is not enriched, ria mifit 
be ~~pectf !d  had they h n  an actunl murcs of gold. It wema likely thnt a n~ammgomcnt 
of velum by mlntively rewnt circulation hw Imnn phg on, and tho course of the c u m t a  
may well have b a n  mntmlld hy the mne of mheetiw in which the d iks  occur ; but mcond- 
nry m i g ~ t i o n  of this mrt must ba diatinguiqhed frum the o ~ n o l  minemlizntion, t l ~ a  s x h -  
aioe resdtq d which In the n~ighborbood are entirely hegond Eornpnlison with the &acts 
W t l y  or indirectly attrjbutnbls to n pair of norrow dikes of this sort. It is now W i d  . 
that they have no oonnection with the formntion of t h ~  ore. 
Otbsr b l t , i c  dikes occurring on Gold Creek am regardad nq pmcticnlly of the m e ,  age 

M t h m  on X)ougIns Island, nnd these am also unmistnbbly ywnger thnn the gold-haring 
qutrrtz vaina of th&t neighghrhood. 

Oriyin offhe fmchLree.-The complex fracturing of the Trendmll dikes, bgr remn of which 
tbey h a m s  favorable chnnncls for the passage of v e i n h r m i ~  and mineralizing waters, is 
lo lm attributed to m e  irnpartunt movement, in the pafib's crust. All the m k a  through- 

wSevmtennth Ann. %pt. U. El.  Cml. Snrchcy, $. 2, lm, p. 148. 
b W e  hhle  (TI nnnlyws 011 I 1111 
cEightmofh A m .  Kept. 6: 8, keel. B u n ~ y ,  pt. 8,1888, p. W .  



out the .June~u Iwlt hnvt. hcRn brokrn nnd fismmd. rand n studa of the m ~ o n  h ~ q  lad to tlw - 
general conelmion that nearly nll tlre w i n  npningg CIong to one period of d~frmntion, 
the dnte of which is to be placed rrubwquent 1u 6hp invnsion nnd mlidifimtion of the Coust 
Raw diorih, which occuw both on themainlsnd lw7t and on the isllulds of the archipelw. 

, Ouhide the Treadwell mines no evidmco wna round i l ~ n t  open fissum or ravitbs of my 
sort have basn filled with vein stuff at diffemt dates, no instnnces of rarly wins c d  by 
&hew of later formation h n v i q  henohsarvad, md in nli rlsns whrc intmwcting frnctaws 
were noted it is evident that both were filled cont~mpornucousIy, m thnt they w m  p r a m -  
ably lormed nt tmhe aamo timo. 

The deformntion was 80 general throughout the region, ns sbown by the extensive occur- 
runm of vein-filled iractum, thnt the dikw which now constitute t h m  important om d c p +  
ita could hardly hnve empod i ts  eiFRd. Tho~~gh the manner in which the dikes hnve yielded 
to the pra4sures is diiferent from tllnt of cotntnon occurrence, this L rendily explainable by 
their distinct physial charnctwktics in cornpnriwn nikh the general run uf formntions and 
by thcir mode of occurrence with reIat,ion to tho m k a  which t l i ~ y  int,mde. In the ore M m  
tbemselvea it is found that a few veinlpty cut uc- otlwrs of earlier formation, a f~ntum 
which d d  hardly fail to be deve1upd in za r n n s  ao tl~omughly broken, hut t l~ia in tlm 
exception and not Ibe ruIe, and it is strongly I~licrcd thnt 2111 of tho wondrary filling of these 
dikes belongs eawntiolly to on0 period nod tlmt the mck bm suffrrerl only ono important 
rklormation. 
Beyond the am dikm along the atFikc of the inclosing formntions pt+r lends and irwgl- 

lar vnins, folluwing tho structure of tho mks, are found, and tho opwings which thcy iiu 
are in cvery respect simila~ to thaw in the sllrnn sort of mcks in other part8 of the belt. 

No h c h  hbve h n  noted which s u m t  a mpantta origin for these  Irnctur~s nncl the others 
occurring in the gmeral belt. All or them nrn t h d o ~ c  rcgarded as cnntemporanmus. 
The questinn of tho nature and direction of the deforming f o m ~  is consid~red on annther 

pqn. Here it nccd onlp bs said that Ihc fractuma in thc dioritn bodirzl mud bnve Iwen 
produwd by compwrrsivo stress which mny huve boon applied sitber in n, dimtion nearly 
horizwtal, nq h t  suggorrted by Ik.ckcr,m or in n nrerly vrslird tliireciion, n M  thought likely 
by the p m n t  writer, 

Mahim and sourre of lhrr depositing loraterg.-The pmblem or tlis ndum and muwm of the 
vein-forming w a t ~ m  has heen cotwidered in tho g ~ n e r ~ 1  pt of this report (see p. 29). Tho 
formation o I  the k d m l l  ores iq assigned to thc same gonoml cnusa ns thc nthcr mineml 
dqmit. of s o ~ ~ h e ~ k m  AItlskn, nnmely, l o  mBn ui mugmatic origin tlwending through 
rhanncla opened by a p o r n 1  fracturing of the mcks. 
The deep-wsted wurce of the d~pnsiting nntrm in accepted fmm the nntum d the altara- 

tions which they have produd in the now mintlmlimd dika of the Traadwdl minw. Tho 
derivation of the w ~ t a n  as m m d o m  from a dmp-sentcd magma i s  h ~ l d  8a tho most 

enstern Alnskrt st large, but the merits of this hypothesis must be ~ t t l s d  hy futnro studiw 
in the region. 

Pemkterw in dapih. a-me ore dikes have been developed along the dip for n distance of 
appmxirnatety 1,000 fwt  in nll thiw of thc minw now vpemted. The TrPadwelE workings 
reach about 700Ceet below w a  I~rrl,thc htexicrti~ 600 feet, and the Ready Bdlion 80R f w t . ~  
In no case h~ it heen possibIr to mab: out anrpromive c h q e  in the character nf the OM 

as depth waa attained. The rmay charts show the ore in the low~.st lev& to bp as Qpod 
as in the uppr w o r k i ,  and it is erident that rariations along the dip are not greatar than 
thaw obwrv~d h m  plaw b plnrr dong t1w strike. It h tme that the mine records for a 
period of years 'how a gradual dccwast in the value per ton of tho material wllich bns hen 
treated. This is crspmially notiwnhl~ in the cast. of the TrendwH mine, which has baen the 

nEighhartth Ann. Re t C'. 6. Geoi. gurvey, pt. 3. 1898. 
a Compare the gmerafdlscussion of psrmanence in deptk.Jcp. 32. 
~1903. 
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l n f i ~ r ~ t  in operation, but it is thr result or incwming thc tonniigp I)? mining Eon.~rrtd~ mck, 
~ ~ J I P P  than an indimtion that t h ~  aver* vnlu~a i~ drrrr~~sirlq witti &ptll. 

I t  wema fair to mume that the om will rontinlrt* In nt tlisl a mrr~idembbpatc.r cliaptli 
witllnlrt important ch~ngo in a v w q  v a l u ~ .  Tllrn* ia iicrtllitlg in tllv rhnrncter of tllr urnw to 
inrlictltn arty important sewndny concentration d relwr-.; I)? oxidizing. waterv near tllr 
RU dwn.  On the other hand, tho c l ~ m c t e r i s !  ivs of thr dvpitir  arr hlicred to indicatc thsl 
it ww fonn~d in its present condition hy tlrr dimrt nciiut~ ut rsrrnding waters, a~irl that 
pr~mtic:ally nn u u h q u e n t  or secondaw ronwrrt~niion llns tnkprr ~ I H ~ P .  T I  this idea ia correct 
t l ~ r m  m n  IF lilt lr doubt that min+ralizatiuu uud I ~ P  I ' H I ~ H ~ R  14 ~ o ~ i t i n l i c  to R mucl~ greater 
depth tban hw l m n  m h d ,  and it may 1x fairly nntit~ipnt~d that tlir lin~it uI dwp mining 
will finally dl~pcnd mom u p n  incrcssed costs wttmdunt u p n  hnirrt,iq und pumping than 
upon ~xh~urrtion of the ore. 

W H O I T  am. 

M m m  keek ~mpt.irn into Giwtineau Chamel 24 milca n h ~ c  Juneau (PI. JI). This 
rdcy ,  which is nearly 5 milrn in lrngth nnd 24 milca I L F ~ R ,  1tns the mmr g~mra1 featurn of 
topography as that of Gold Cnvk. Itma r1Minsge m a  iw, l~owcvrr,romrwlmt water. The 
surroundiq r i d p s  awrrgn ~ I ~ l u t  3,500 fret in rlevdion and thc mountain p r a b  r k  fmm 
.MI to 1 ,.500 Feet highar. 

The grade of iho strosm brd ia mom crcnlydistributPd than in rmld and Sh~cp  cnrks, hnt 
in  t,he upper pad of the vallny tbrw is agrnvrl flonr n t a r ! ~  a nlilc in 1~1ifll1 wliirh liw twtwren 
1,000 and 1,100 feet *levstion. This Fmsirl rt.14cml~lcs that o l  the Nowrll plarcr in Oold 
Crrek in that it is entiwly n~rn*undrrl I d  m k .  It is therefore regard~d ns srlnthrr pass 

of glacinl cwion. Below it th~re ia I cn.~cadr w~i1r~wh8t owr 100 f t ~ t  in height. 

Sdrnon h b  cuts ihrotlfi tfln mmc l o m ~ t i o n s  m Gold Crcck. Tho headwnh-rn r x ~ n d  
arrt*ss tlhr.whirt Iiand twarI!- t o  thrt niuin n ~ w u  r>t  ihtbdiolitr. T l l c  black-pllutc. band is nrarly 
II miEr- in siclth, ik outcrcdgc lying about 2 trlilr~ flu111 tidr watrr, whrk tllc grrrnstonr xriw, 
which charnctrriats the inland nhom of Qaqlinonir C h ~ n n ~ l ,  occupifs the Iowcr part of tlra 
vnllcy. ?ltt,ntmtn strikr ahout Y. 40' Ur. nnrl dip upstwem a b o u ~  30°. 

Ttie geology of thin vnllpy has not h e n  pxnnlin~d with ns nlurll detail es Ilsrr that of thr 
~ W I R  P P P P ~ R  lyina itnm~diutrly In  the soutl~easi, so thnt it l r ~ s  k ~ n  irnpsihle to rrpwnt  tho 
distribution of yr~vrml dikes oE dark dioritc which arc known to be p m n t .  

ABANM#XEI) PLACERS. 

At W V ~ P R ]  plam-I d o n g  tlrc h a e ~  md of Sdmon h k  ~llnndon~d workhga @YO evidence 
of for me^. attmrpta t o  find wid-lwarirtg p v r l .  V i e w  op~rrtt~inntr, hon-rmr, ean not 1ln1-P 
been rx ten~ iv~ ,  md it w n l s  tiouhtful that tbcy cnuld havn Iwrn remunerativ~ in my 
imprtnnt  degree. 

The large twd of w e 1  in the upper valloy heu not hen  pmqccted, m far as wdd b 
~~~, 

EXmNSIOIP CIF THE MAIN LODP. BYhTEY. 

The band of b k k  slate which curries thn gold-baring lodes in Gold Crwk ext~nds imm 
Mount Juneau dinpnally down t,Iw si~lr~p slopr to the easserly fork of Salmon I'trrk, r-nlssing 
the main intmnm nl>oV.r the Sorka nnd oontinuing in the ridge which wpnrrrtps this drainage 
basin from that of Lamon Crrbrk. The a,alla nf the sdlq ere covrmd witti tinilwr and 
dinihbery up Lo 3,50 Fcet, and ctm?rrqu~ntly the slates are nowhrrrrlmr!y ~ x p n d .  For 
tlris wason the mount of qunrtt vvining n,llicll they contain is not rrndily u h r v e d ,  h l ~ t  in 
tho upper dopes next to Mount Junrau uutrmp are namrmus and I l t w  V P ~  f ~ w  vrins are 
prerent, Considerable pprite and oeensional stringers of quartz are forlad in the slatas 
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tkwlnrrlres, hut thpm is nothing to cornpnrr witli tttr amount of veiniw obaerverl nnnr t , \ i ~  

Goltl Clrelk 111ines. Pmpcetii~g wn* I l r ~ n  dnritig l,llr surnmrr of 1%7 alonq tho riclil. Fnrl~ 
of the c w k ,  where nomr quartx will* nn. Itlr~nd, but tlicrr seems never to have hwn any 
adequate or mystemetic exploration or tllis bnnd of slate, which ~lsemhere carries tho main 
Pmlc u y s h  of tlie region. 

W.WkNER PWWEC.T. 

VIP J V q t h r  prnprty is sit.uated just l)~low a waterfall, vhere the bed m k  is first e d ,  
at tllr hrud of Snln~on Creek tlcltu. (Spe lip. L3.) Cjpninp l ~ a v ~  h ~ n  made on In)rt~ mr1~s 
of ttir ~trrnam, hut t l l ~  prinrip~l workings nre on the pout11 sidr, w h ~ w  a r m o t  70 h t  low 
11~r lmn run tn t h ~  vrin, ~ n d  on t,Iw lnttrr thew is n drift 110 b e t  in length. 

'rho win, varying in rvidtl~ 1mn1 n inrm s l r ing~r  up to S fwt, follows along thc eontact OF 
hktlly mr~arnnrphic wtiritri ~lntfiq nntt n lxd of crcrhstonr, which is pmlmbIy an dtpd 
< l i b  of grthhm trrlrl not tho t > ~ l i r l ~ r y  volrnnic andesite forn~ing tho uswal mck of the green- 
~tunc  mrica, Tilo avfrngn ~t,rike af thr mcb and of the rein is about X. W., and t h e  dip 
L &bout 40° NE. 

h m a t l t  t h ~  vein tho J R ~ P S  havn hwn pxpnsrd 1)y atripping to a thicknm of about t i i  feet 
Thr penstone llanfiing wnll JIHH I H ~ P ~  p l ~ r t r n t ~ d  a. 60-frmt tunnel and ia e m d  to R 

rnucl~ gnaakr thirknrs *in tlin I*.rl  I)I tlw rwrk nlmrp llip SltIly. In tlw tunnel the foot wall, 
in aonw plarm at  trwt, i~ erli i~twr gwpnutonr, ~v idmt ly  n p a t l y  rnmshrd layer nf the 
mbhl.a, which lorms Lhr I~nnginf: s n l l .  Tlbr. foot ~ n l l  ob thc win, king slate or wfiist, is 
s m w t l ~  or wfllar, wlril~ thr up1,l.r ~ i d r  ncxl. to llir mow irln,~sirv Wrbstonc is c x t r n l y  
i r m l a r  an11 thr u-nll mrb i s  plnshrd Iry mnny  slit^^ strinprri running out lmrn tl.1~ rein. 

Ttr gallqn minrmlr of 1111. ri-in Ibn> iltrnrll, rn!raihm IJI.  dnlorilitr, ~ n d  dhibe, ~$kIt ama]t 
nm(lunt of n.hitr nlicn and n)lillb. mln n!llp!~idla nrr tiininly R M I H J ~ ~ T ~ ~ ~ ,  p~rib,  and 
ch&wpyrile, thoirph rphal(britv nod plrnm wrur in  snlntl n~iiounts nnd Cl~vrc is o littlr p~~ 
copper (t~tmlwdritr). Tlrr prPwnrtb c d  ~llaitr  finti ~ v t i l ~  nllirw this vrin a i t l r  thtr Treadw]] 
~ I P ~ ~ ( S  ant1 with ~ l l c  voim whicEe ~AI-c l w n  npnrrE rrp in r !in luwr part of &1d &k and 
on t l ~ p  rnninlnnd sllon! nf Gnat i n ~ a u  Charlnd ~101ig thr .wms tmnd oF dntc wliirh is rxpowcl 
the moutll ni S~lnwn Crwk. 

I n  tho p m n t  stntc of d e r ~ l n p m ~ r ~ i  Iittlr rnn mad* nu? q s d i n g  the tlistril,ution ,-,r 
vdum in tho vein. rhouph firmi tho natwe of ntlirlr i r b  t trr nbgi(m it ia pn*!,nl,l~? thnt vrin 
stuff of low mrFr nil1 l r  tt~uorl tn mrur  in nhrwt*, I r n r i r i ~  port intinof ~ I I P  rrin mmpRnLtivrlp 
bmmn. On rllemutl~ sirlr o l  thr  rmr-k tllnlnnrl kcorl*parstivply low, und n tlrilt, on t l ~ p ~ w e n -  
stom and sketr routart rr-nt~ld pi11 FI depth r ) l  only 3) tmbt in n It~nytli of 1,20ll rwt, * ~ h  thtl 
north the drike of tllo vcin carries it intn thc mi~trnt tkirt, 80 tt~nt dcptll is ~ n i n r d  morp mpidly 
in thjg diwtion. Should futvrr rxplomtion revpal tho prrrncc n l  wrwk~il)lc irnrp, i t  in ~rnii,-i- 
pte$ that s shaft would one of thc first nwrssities in plypw[,v rlsvcloping Lhr win. A 
wltsll hand-power stamp mill hw hrrn uwd in .teatirig orc imnl this plupcrty, und t l u ~  
owncrssmrn p l e d  wit11 the m8b nbtainerl. 

LFXOX OEEm 

h m n  Creck empties on thc tidal Ant r L  thr head of rmtincr~u Cbanncl d milen nnrth- 
mst 01,Iune~~ (PI. IT). Tts dminngr area is ahout .m~qullrfi mileu, rind ita valley pCn~trntcs 
thp Coast Rmg fur a distanca o l  dmut X il~iles. Fmm the muth thrm arr w v r r ~ 1  ~t)orF- 
aired tributarias, and tbr u p p ~ ~ m t  of the* side vnIl0>~6 mntains a l a w  pllacinr, wl~irll 
m r w  with the ice Fmm thc head d thc mnin vnlley nnd exkndu tn a point rrnly fl n l i l ~ ~  
fmrn the n~outti o l  the creek. 

The vulbv ia n dwp onc., ttw ~urrounding ridg~s rising to 3,:KKJ and 4,m Iwt, with paka  
s b v e  spn feet in khe h~nd~va t r r  rrgion. Thr stream hed lies north of thc central linr I>T 
tha VUIIP~,  and on thlsairlr t,ke tributaries src rlnsely  pad and their charnels only alightlp 
incimd En t h ~  mountain flank. 
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Thr d r  I)C t l~r  main n t m m  i r  wrmrwhat imeularly diatribubnd. Thr mouth nr t h ~  
rnllvy i.* iillml ly a drltn rlelmit. mjwd nnlv n 117w Zrrt R ~ W A  high tide ~ n d  rxt~nding up- 
s ~ m m t n r ~ i m f l ~ i n ~ o v ~ r n m m i l r .  htwvr tl~iqthrmisnrrhort rmk-mt~anyon w i t h n l o w  
lratrdnll or ~rwnrir a t  it* Iirr~tl. Srxt mntwi ZI nnrrow ui.rntd~ or gravelly lmttom land 
rx~pndiw i~pmtwmi~ lor nrarl?. u mila. nnd n Icnll, with s grndr nf p ~ h a p  2M feet per mile. 
T h ~ n  rolnw s phwdr, p j v i r l ~ :  II r i . ~  nl mvnrnl tlunrlwil it-rbt in la distanr.~ of hnlF n mile, snd 
i lhOv~ this !IIF p t t ~  iq mmruhat tnrm p n t l r ,  hntl sltnri m v ~ l l y   flat^ mrllr Imm placs to 
plem, srparutcd w h r s  of nhqwr dopr rbxbnding to thv fwt of tlir daci~r. 

T w  continnnnm of tho mck ban& at Gold land Salmon cmks into t h ~  I ~ m n n  P w k  
drainagr is indicated on tho mimic mrpr, thmt:h hrrr thp h u n d n r i ~ s  h ~ r r  llwn 1- 
m~usatdy d~trrmincd t h a n  Iurtllrr nouth. T ~ P  avrW ntrikr iral tllp mrk is n h l t  K. do0 
W.. as in Salmon C m k ,  but the c l i p  am rmsidemblp less ~ t ~ p p ,  nrrWng nnt Inurn thnn 
ma. 

T ~ I R  ~Incier at the M of the c w k  Tim atmost entiwly in the Cosst R w  dioril*, !he 
h n d a r y  of which Mnst ihc whid bnnd rmrrw jwt n b v r  ttin inot of tlia* irr utmm. 
The belt of mbchists m-ying mira, t iomJ~1~nd~. ~ n d  mm~t extends frnm ~ h r  glarier duan to 
Mill h e k ,  wllem t h ~  wppr camp nl tllr L m o n  C m k  Cornpan? i s  i t u a t d ,  thus haviw a 
width of 23 mitm. Then-- ltrp ocmsional dibps nF nltrrpd ~ l r h r n  in thrrr whistr, ninny o l  
whirl\ are therndv~s  so srhistosp that i h ~ i r  ui$nal natur~ i* r ~ ~ k w l  only with diflirurtp. 
Qutsidc of thp scYist mmcs t l ~  blackslate band 14 mil- widr, in whir11 dikps ul1111. aPtcrcd 
diorite arp more numemq than in the snmr sFnt~s rrherc t t w ~  r m  .%lntnn Cwk. .Jitrrt 

lwlow the pllmr wor- a Iedgp of ~ n s t o n e , a - h i d l  fnmm the watrrlall, iy pmkmhly tire 
uppnnrwt b d  of this rock, and t h  lmondury hFtff~.n I ~ P  b I ~ k + h t r  Finnd md t t ~ r  srrlw of 

altrrnating slaten and ~rppRstonm hw h n  dman hem. TIP r i d p  ahirh l~d d m  to  nnlt 
watrr on either ui& OF the va l lg  am formed by thr grwn*toncs m d  alatm whi l l  mmpond 
with tbass fomingthc mormtah d o q  Gastin~uu Channel. 

Thm h been ww little pmspectingfor mineml M m  En the h m a n  h k  Valkp. At 
two localities only we* wins ca--ng wtallic w l p h i d ~  o b n - d  d u r i n ~  the p e n t  i n v m  
t,ign$,im. Oo Mill Cmk, st an ~plprmtion or a b u t  g0 Iwt, i9 the Clnfk pmsprct* w h ~ m  
a e v r d  vein9 ~ R C P  hen diwvered. The m n t p  is hlnrk alate and dioritrr (altrrcd: mhhm), 
i,hc I n t t m  occurring in dikw ~ h i c h  W I ?  c m t  tllc slntm. Thc inlrusirt. rock i4 vrry 
rnmive in compariwn with thr dates, and weina m m n ~  in it am mom m l a r  ttlun En ihr 
flexifde slatm. Ttnwww, Lhep WPW noted in some ca3fn pming fmm nne of t h e  mka 
in to  Ihe other. Thr munlrp lrrnrfa n h i ~ t  1C. 40° W., and dips s h u t  M" YE., whib the 
r i= ia~  RtTikl N. rdI0 TV. tn past and we*, dipping in t h ~  =me direction ss the inclosing m k ,  
h t  rsrhcr mom ~Lppplp. 
Thc w i n  on sliirh thr mmt mrk bas k n  done shommlid quwft ~antajnin~oomidenrbl~ 

pvrrhntita, tlir! wl~nle vein har.inr n fhirknmw n13 or 4 Fret. 1% haa l m n  e x w  Fur ovcr 
2Wl tcrt hor i t~ntdlp  uatE to a I ~ t b i ~ l ~ t  of R ~ H ~ I I ~  lm fe~1.  Tho only o t h ~ r  ~ellpl~ido noted iil 
rhalmpytit~,  nF wl~irh thms i? hut  n littlr. WIP nppnrancc of the vein stufl i~ murh liko 
that ol snrirn of tha. ore fmm thr Gold Cwck niinrrr, hut  tho ownem of tho pmpePty mprt  
that no a~4nya h a w  hcrn ohrnincrt ahovc $1 in g l r l .  

Ahout on*.-lnt~rth milr 2.rr-luw t tw lcmt of tlw ~ l n r i ~ r  twn parnllcl vrine BIT e x p m i d  on the 
muth sidc or thr crwk. T ~ F  inrl~i~ing rorbk ir B I ~ n n d ~ d  d i o r i ~  occurrinp: in an u l r t l v i ~  diko. 
I n  it t l ~ ~ m  an' n Irw small i r n - p l ~ r  lrnrrrs oI Iinr-~rninnd nplite, whirtt trcnd with thr hnd- 
irgd the sork in n noflhwi.~t-w1t~l1t~nut diwrtion. Stnil~ing N. IW)O 6. a r m  thp country 
ntntctrlw, thr twn quurtl: wins  L I C ' P I I ~ ~  w r l I - ( I ( ~ ~ i ~ ~ ~ d ,  hut  ~olnowhnt i m g ~ l ~ r ,  fi38~mInll0w- 
inp n m n i l n r p  r r l t i ~ t t w  s tn l r tu r~  in tlicu ~ 1 i ~ i . i ~ .  Thew voin~ ~ri= Tmm 8 i n r l w  to a loot 
wide nnd tbcy b u ~ c  lm tollowcd with ocensional int~rruptiom for several hundred Iwt. 



3lrhllic mlphidcn-p.vtrhotitr, plrbnrr, rpllnlrrito, ~ n t l  d~nlmpyritr--ar* eln~nrhnt in tltn 
cluarlx, hut thr rrim ol thr v~uirlrr ~>!TI -N F I I I ~  lit 111, rrtrnumwn~vnt tor lurthrs pnnprt ing.  

In adrl;irinn lo tjiti winn ntbtrt! ntlirrr anb r~pnrted aw tmlrring on (he north ~ i d r  nf l*mtnWI 
( h k ,  a h r ?  thr mouth nt Mill ~ m k .  Thmv arr mid to iw quite w unpmmising nn t \ILM 

which wpm ri i td.  
Thalgh no n t f p  n m  tnkrn tn dctrrmfn~ tlw rdw of the p l w r  & p i t a ,  thn work whicll 

ham b n  dnnr I)!- thr oanrn nl tltr prnprt?. i d i c a t ~ ~  that t h ~ m  ntugt, b IL ronnirltbmkrli- 
arnrmnt nl p l d  In the pnl-rlli OI tlii* stwarn. VIP ~ f u d f  wlairh wnu 111ndt. 01 tho r r ~ i ( ~ n  WRR 

nabt mfficirnt tn ~ h n r  ~ I I P  ILMIW nJ  hi* ~ ~ l r f ,  tlnd pwsiljly ~IIUPT prqwrting ln!t,v yrt, rrvvnl 
Idrr drpnail* of mrne i m ~ r t a a r c .  

-4Inntld duim box- innnd near nn nlrl ralrin in 1l1r Trd k i n  h l o r  the tz1lrrir.r urn 
hkcn lul rvidmrp that nluiring 1 1 1 ~  l w n  I ' A * ( ' ~  on nt thiu plnrr, nnrl i! i* rrpnrhvl Illat plti 
l t ~ n  h n  dountl at diRmn't +nts *Inq thr r m k .  

Pln. 30.-Im~ltuPlnnl swllrril, iamon Tmk p lum.  qhnu ~ryl n-latlnirn nl Iw*E m k ,  pldal  slll. snd 
gram1 I d .  

l a  Im tho h m n n  C w k  Cnnipanr, ol Pittabup. pmsprrlrd n portion nf ~hrr p m r c l  flnt 
by mcann of  pit^ ~ n d  wsn mrm~raec.d to install n cnbnII lirrlmt~lir plnn~ nlmu t 1 J n i i h  nhnl-P 
the mouth af thiv stwarn. .iRrr six wrk p r r l i n ~ i u a ~  work t tw itinlnllntir~t~ WRR lnmd 
to bc innd~quate, and upratinns nrt~ nispendrd liniil n Intp-r  upp ply or wnbr co~lld 1m 
madP svailuMr by mrartr ol  n flume In)m >lit1 Cmek. Tl~iu flurr~n WIW ~lnr!,i~IIy liniahrvl !IIP 
slmr ~ ~ a r ,  hut nr* p m  hm sitm. twrn nladr. ~ I P  company ha- opnrnkd its o m  RRW- 

mill nnd pkntc a i  vl qms* t i~nlrr  iq nl-ail~t~ln for all n ~ ~ d s .  
At t b  Imt 01 tlw grnrd plain, whirlb rxtmtl*  don^ Oic rwrk for 14  milrb, Ihv vnllt-y 

ia Q- much rrstrictcd by taro hills which a p p m l t  fmm either sido. nctwwn t l r a  ttillu 

the ntwatn flaws in a newow rmmrc, in whirh h d  prcFnetm k m p d .  Thk re- 
, 

tlbhnt n ~ l k  f a m  a brrier ahr-r R~~F! I  ZIip wtt Idwk ulktfs wore scooptl out hy the 
~lncicr which formprl~ m p b d  t h ~  oallrr. The Lhsniii thur pror lud ww fist htld with 
fin*! silt dppi!Pd h~ ll~r dmrn Imm Ihr plnrivr, Tlir cln?; Formrd b- this d c p i l  hns hrrn 
p ~ t r a t ~ J  Ilp n nhnlt to s depth of 40 fwt withnut ~tnkjnpl lwtI ~nrk ,sn that r h ~  f& ol s 
~k;t i r i in i rr t  hnuin ia fully mrmtdiqhed. On tnp n l  tllr rln,r ttir n t r r ~ r n  hns d d r p i t d  gm~i-1 
and n trnnspnrhtinn g m d ~  b m  b F ~ n  built t ~ p ,  . i t  dilTrl*~it mints nn 1nll1 aid- nf the ~ d l l ~ y  
thprp am I ~ n n k . ~  rlnnd and small p v p I ,  rifling M I r r t  or nlnrr atmrr t h ~  pare l  bottom. 
Thw mmpmI~bl!* mnrninnl mutrrinl drpmited Iy tlir glarirr. and tllry are said to mntsin 
no gold. 
T ~ P  gmw1 hed exlends from (,he rnrk b~rricr w h ~ ~  tthc Inu'rr cnmp is b k d  to >ti-Iill 

Ctwk r a p ,  E l  milw up thp vnllcy. Its width fmm 1M to stnut fiOII Iwt, mnd its 
dqt!, which hm twm rlrtrwnin~rl nnly nmr the lomr md. inR.rrr I0 fwt. Tltc idation, nl 
the d~mewnt rnat~rinl rind thrir p i t i c m e  in t l ~ e  rock bmin nre ilZustmtEd in thn acconlpany- 
ingdhgmm~ (figa. 30 md 31). 
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Tlle gold contents p r  cubic yard hatc never h n  ~dcquntelg estimaterl, but the p u n d  
was pmqmtpd by a wrim of shallm pits, the rnrterial from is said tcr h n v ~  nlli)wn 
vd11~3 ditributd thmngh the grarrl. Opemtiun during th r  priod  of six w c e h  drvrl(lywd 
the presence of the rlay hd ntentioned ahor-c, wtiIc.l% f r ~ n r ~ s  n r r y  ~~nautiRfactnr~ httc,ril nnd 
when it finds its wa>- into thc sluiws wriourly ir~trrt~.rra with the pruc~c*r o l  wwtling t h o  
gmvel. bother difficulty ~ n r u u z ~ t e d  in rvorliiug tlir r t r b p i t  is tllr slight grade of thp I~aIul\ 

hd mk,which u r n w i t a h  the installation of an r l ~ v n t o r  IwInrc t q w r t i s  vnn Iw continued. 
If the InwerendoI thedepmit is ererworkcrl in this wny,.wntcs qwc.inl tntxnns m u t  h r l r c i ~  d 
t o  p m n t  rminn of the rfny bottom b~ tho nrtiur! of t tic, ~ E ~ ~ a t o r .  If this ditfirrtlty cart not, 
be overnome, it wll1 b n e m r p  tn nhxndc~n thc Ivwrr md of t l~c  drposit and to trfin work 
almve thc upFr end of Ihe clny 1x4. 

Tna gold uf tho rreck iq rcprted to be rnwily finn and M y ,  with arrwinnnl numts  of a 
iew dollnru' wight. Mscr~scinn of thr snurrr (II thc gnld ia i m p i l l -  fmnl t l ~ c  Icnv {latit at 
hmd. No pmminnnt a-rn ut I d w  haa h n  iound it1 thc vrlley. W U e  them arr orru- 

Pnr. $2.-Sketch map, Salmon C m k  to WiodMl Lake. 

mend wins, re far as noted t h w  are not numemu-, and for thn most part they nm mere 
Btringem, many of them, at Least, mteining nn importfnt amount ul gold. Should the 
Lmno b k  p h r  rvantudly proce a reml~neratire ndve~tura, further lode prospecting 
will doubtless follow. 

mQ@m Q'REEx# 

The valley of P;m Creek j o b s  thnt of Mendenhall River nbuut 13 mile9 a b e  the fnnl of 
the glacier. (See sketch mnp, 6g. 32.) Ita k i n ,  nbout 3 milw in.lmgth, t,lwnds east and 
west, md there are several tnitarp gulches whirh h ~ a d  against the Lomon Creek divid~. 
The meks of the valley hlong to the. pvup of scllists whirl1 lies next to the main diorita, 
e m q t  a t  the hesdwat~rs, ahere the Rdgp of the intrusir~ nwk eppenrs. 

Several yews ago rwme excitement ans n m u d  hp the discov~rp of mnll  numb of gold 
in WW pmls dwg the middle m r s e  of this creek, The active prospect@ which 
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~~IIIIIWPII hiled, l ~ w r r v ~ r ,  l ~ r  wvr~h nrlytIiing of grmt nlur,  tbntgh ~ n n u u l  -~nl.n-t*rk i;r 

~ t i U  dnno on a frw r.tnirn9. Tlir p j l r l  cwrtrrring in t lr is rnrlt,?- i* .*i-il,~ d~yiv~r l  In~ni  the 
d i n t  formrtion, find it hnu pn%llnl,l~ rn*rrllr IP(IIH smnII p ~ d i  I pins, sinrr it iq n d  k n m  that 
any dmng lcnrh Ilnw lwn lwntrrl. Fnl~i i  u vr-r_r cltariv r~rlniillrltir~n of thr p!awm ib  

would rpcm that only the P~I!I!O\\* 11rpnii~ Inrnndhy r;itunttbrl Blr duir~ng ran h e ~ p p ~ f d  10 

yield return& 
Thm k an extewirr p r r l  flnt rllirl~ is jutlpd tmm tltrn tnprytrnplly tm ~ I R V P  IL ~ ~ t ~ q i d r r -  

able depth, but tfis pan liirdly hp ~11pl)rwd to mntnir~ pdd in worknMt- qllnnf ity. 
T h i s  rowlusion k ,  tlowrver, hned on t 1 1 ~  pnt.nd irnprr~mior~ I tuit t 1141 I W ~ N  of tlir zir l~iqt  Inind 
ore not nurilemlle tn any gtcltt rstrut ntrrl tllp ~ ~ i r l t ~ i \ t  IIII.~, tllnt r.tmdi(iorln II~LVF IX )~  I w n  
ta\.oml,k fm any m t  amount of conr.rntmtlln. Thcr N\IP(W~\II mining nl t h ~  I ~ ~ i \ r m  
('reek plawr muld  be the ot@-arntinpnry whirh, i r ~  ttlp nf)irlii>n of t,lln wrikr, wrjuld rvrt 
wnrrnnt e x t e m i ~ e  pmsp~cting (*1 ttlp Xiippt ( '~rok gnlvc\l Iw%d, tl lrngl~ clrilli~ifi ~ n ~ t h o d .  
could u n d n u b t d ~ b e d  Pffectually in prnsprtirig thll t l~pq i t .  

-LL RIPER TO AEIMYLEI EAT. 

Tn the drip of m n t y  23 mil- i r i  Ivngtl~ lying Errtftrrn Hmdvnlinll River nnd h m c m  
h y  the to-pliic fraturrs nm swv~nlar~l ~ l i f fm~r i t  lmrn t h w -  ad r l l l r  mrlm noutllprly polc 
tinn of the dunes11 bit. 
Fmm Fort Ilougliton to I I~nrl~t! l lnl l  Hirrr rnmlntninu rirr dimtly Imm t b  wwntcm 

of t11m r m i w i w  C~IRRRP~, hitt to 1 1 1 ~  n41rl h lltr rirzrin h l t i t  trf t \ i r  {'irll.;t linnp. lir.4 event] 
~nilm lmk of Favnritc Chnnnel nnrl Ihr Imwr r n r i  a r i  I * ~ n n  I'ntlnl. I<P?PFTIIIY- to thP t o p  
~rr~ph i r  rilnp will ahow thnt this mt~urlhin lnrnr IliII- ill l i n ~  wi f l i  thv nininlnnd ~horr nf 
Ot~qtinnnu ("liatrrivj. ~ x l ~ i l o  in trurlt c b f  if 4 ht-ro i.; t i  k*lt h ~ l l  mrunt y tn>m :l to  1; niildu in width. 

Suminit rnlrmtinnq En # Z I P  frmilrilh .nS nict;tly l w h l l l ~  !?dm) frpt , while- (nrthcr inlxnd tlm 
~nount~ninn rbp In~n# .1JUWl La I;.IXYF f ~ t  g r l n r r  l i r lr .  Snow 11~ldq mnntrling wit h thcRn wllirh 
Itwd thn 'hku  gllrcivm twupy I l r r .  I~isli u~rruartrltn urcir, und ~llrpp lava ire strmmq, known m 
MendonholI, IIa.rtwrt, rmtl I.:rlyl(- glurir-m, rlt.urntl nrnrly 141 thc !inn of time mnin ritu~tntnin 
lmnl, whrm tlirbir puvrl-etwwn f lqw~t . ;  r i t v  IM t hnn 3MO Iwt alx)~e ma Ip\-et. Sorlh of ttlwt 
t h m  glwirrn two t r~ i~ i r~r  irr st rrnrrlq ~ i r r ,  rlntinrtl h>- 1,mnch~s rrf KmpeCkk. 
Thn fonthill  trip i~ rlrninril nrrlirlly Iry ~rn.rttm f fuwin~ pmltrl with tlio mountain tmnt 

nnd with t tlr court linr, t l i ~  only 111v ~RLII~\-PNP CIM Iring th r  three riremmmtit~nrrl nlnwn, 
of w1iicPi II~r!wrt 11nd Enplr r i v r * ~  1 1 ~ 1 ~  11 1-cjnrmnn outlrt I lirnugh tlhc M-sork Imrrirr lrliich 
lim w ~ t  10 Fnvoritr I'l~niit~rl. - \ l l r ~ b ~  t l l iu ronstwiue 1 f i r i - i ~ ~  :lm ~ i t u a t d  the 1)ighe.c au~nmib 
of thn fmlliill d o n ,  in rbnr mum r~~rirliina lln ~levntion uf nrnrlp 3,8011 Iwt, rill r r l  ill* 
nttearm bnva hmrltl f l a w ) l l  pli~inr in I l ~ t ~ l r  Irlw-elr r o u m ,  which have npppnlly k n  fnrnbrd 
by k L h ~  ailting up ul fi)n)lcr rw~ht~ynrrrits tllrnugh the deposition of n~nterinl Iurnishrd I,y t l r r  

streurn thrm*lvr?i. In owl~br t t r  riuiininin ilieir trfinsportatiun p d m  the stwnnlr. 11ntl 
qm-ilrlly I hrw wljirll drain t l ~ c  glnrirb~n, I L ~ P  n ~ i U  building up th~ ir  grn\-rl plnins, nnd in t l a m  
caw of I I e r l ~ r t  Riser lhi* phFl'44 ~IIIY nn~ult~d in d n m m i n ~  t h ~  lower part nl I!-indi~~ll h k .  
Via lom~ntkm *I a ~nlr.rf t)arrivr ricnwq r htl ~ , t l l l r ~  of the 1ntlt.r stwsm has* tnkpn plam .W 
rp~pntly thnt thn h a r l  t w  rtlnn~ ttw tltmrhtl c w ~ k  txvttom use still stan*. 

-4 c m  =tion Irnm nnF  pin^ nn Fltroritr I'linnncl t o  t l ~ r  r n n u n ~ n i ~  I f i r q  north of IJm- 
&nholl I l ierral~o~s  tJI tlir iitllc~lnfir la~ndu thnt hnrr l w n  rnccnmtrwd I~I the .Juticliu trlt, 
(k ftg. .ZT.) Tile. pmks whirh r w  nlurr  tt lr W n t  i t r  firids nrr c o m m d  . I J ~  tho filnat 
I t r t n p  rlinrite, tlnd tli i  rock Iurnls the primip:il pr t inn uf thr n~r*i~ntnitrc lrtwmn tlbc .wVcml 
I .  T!IQ ouCPrn~(~~1 m u m l a b  fun~irig thv fnrnl .rd rhr m n p  om rr>rnpnslcl maitlfy or 
whist nnd black . ~ l ~ t e ,  tlm~gh p n d o I ~ ~  IIW fi1u1111 r lpn  t l i v i c  Ilnnkq. 'Ilir achict butdl 
wt~irh k or-er 2 rnilrs in the +nn .wzth of I ( I f id t -~ l t~~~ l I  IIivrr, h mrlu~cd fv o n ~ 4 n l f  
milo nt th.e b e d  of ~~ C x d ,  just mrth of 12endanhnll River,sndw&pmout entirely 



in tl.10 Isnadwn*r region of K o m  Cmk. Jn t l ~ i u  ~irinitp t h ~ m  in n bnlnllnr rnnm nr l m n d  
dikel,ldiuritelyingbptwwn thpsEki4 nnd t h ~  bnnd ol hllwk 91~tr. 

VIP slate bnnd maF k r m d  mntinuourlp fmm HmtYmti~~ll Rivrr lo thp r idp north of 
th m i d d l ~  fodi o l  Kmea Crcrk. a l i r r r  it is lrlw r u t  cnlt Ey t h ~  p i~dun l  rmeetbutcinp d tho 
mnin diorite,sntbt farther north thr  l a tk rmmm in t n n t ~ ~ c t  wilt! thr ~ l n t c s  nod pan-nps. 
In thR uppr pnrt of Mill C w k .  ahirh is Ihr first ptrtminrnt stwntn r n k r i n ~  h r n o m  Rny 
a h w  ~ I E P  mwth  of Tioaee h k ,  tan drknrli~d I!/\-PP* of the nlnte formfition nm Sound, 
rhie in the din* tlod s t i R  inrther lmrk in 8lw mnp rhr r x i * t p m  of intn~tlcd fnrffncnts 
of tbe &t is m m p x t d  Imm t h ~  i n ~ t  tlt111 n*iiF~ n firbrl ~ I n w  w ~ l ~ ~ ~ f i w d  l i tn~ctt~rn 
mny be w n  in the QII p b  which riw nut nf E~q le  (ilnrkr. Tlw i ~ p p n r m t  hddinf of 
t h ~  socks t m d s  in the s*lm~ pwmI rlimtinn ns Z F I P  Irrlrlin~ nl tltc ~tlrtnrnorpllic nwks 
outside or the h n d a r v ,  m J  t l ~ ~  {lip nw likrwisf townrd thr nnrthrrult. 

Al- this blark+lilnre Imnd nw Itrcnkd 111r plltcvlr wmrkinp on MFCinnis k k ,  ~ h r  plorpt. 
and Idepmqwts in ?Ilnnt:~nfi lmsin nnrl in tllc t w i n  nt tlw hrnd of U'indlnll h k .  thp lrrie 
minm of Englr River. nnd rpvem3 ptrqmtrr nt t F i ~  l w d  of t l t ~  middlo bmwh of K m  h k ,  
(See flg. 32.) 

Tbeloothinsatwtch h t u v n  tllr Iiig11 mm~ntnina and Fnvdtn Chmncl karcupid minly 
b~ nlternnting In& nf al~lfr  nntl w n ~ t n n r ,  which strike panllr l  with t h  mmnin l i rm of 
h i n ~  and dip in mmnaon w,i!ll1111 t l i ~  ~ j t h r r  mrknof t l~c  tnwnrd the  m r t t m .  At 
Tee Harbor volcanic hrpcfiinn cnmpcrrd lnrffrlp of cmm fmgmmtsof mdewite are appamr ly 

E E ,  j 3:.='1 I 

C#rra rv rwr  Ulrbr h ~ r n t a  t7l.>c k r.'ate Schist D;or;rr 
ru'*ci?-*ur*la and Croun:,tonq 

intPrlleddnl +ikh tho slntrn nnd prwlnstanrw. Them beds nre quik a h i h r  in appamoe tr, 
t h m  p x p t 4  nlonpl L l ~ n  ahow of G4~utiutinl.a~ Channel o b w  the wharves at Juneau. Fmm 
Lhrir p i t i n n ,  Iinn~r~~-er, it in tliuugl\t that thry am lm likely ta correspond with ~ h n  latter 
than with r o m ~  prtion of tho p c n r b n o  bet19 which cornpow the mrruntaim of h u g . 1 1 ~  
T61nnd. 

hi Ymkm Cave them in n mneidemble der,elopment or conglomomb which momwhat 
~ U I ~ I P - I  tbs l ~ m r i n  just mmtiowtf, lmt which i9 r q ~ F d e d  m quite distinct fm it. n l i u  
rurk l u m t ~  t l ~ r  miter flnnkb of llir r14p  which sepalmt~s the drninn~pol  ROW^ Cnvk from 
Farnrih Cl~anm-1 in thc in~mecli;lte ricinity uf 1-~mkm Cove, hut whoeo exbnt along the 
Mrikn lib* not Imru drbrrninrrl. ITh~rt. o l w m d  it contnin. many pcbbPcrr of dntn which 
nrt. 11mmIIy rn41rt1 flatt~nerl, w tl~ilt Ihr rmk has R slaty rleavnge. G ~ ~ ~ l o m u t n t n  sirnilfir to 
tlri* unrl: likmviw dilTrrmt fmm ttirt at TPP Harbor i~ found on Po~l lond  Irrlnnd, ol~lut 18 
miIra minth of Cankrc I'crr~: and zl~r m e  sort of rock m r s  on Adrniralir Islnod fit the 
l ~ n c l  of Yriunp: Bnr, from which ptam it ha.1 hPPn t d  blp Mr. Wriplht nlong Scynluur Canl~l 
to tlw lnwrr rnrl of .kdrnimlty Isli~ad,ahcm lower C r P h m u s  fossils harc lrcn twnd in it.a 

Tha main rhnnnels of hlonlnnn, Tindirl l ,  and Koaw rrppks m u p y  n pncral d~pmarion 
which fo l l tm tire nmfhwnrd pmlongatinn at thr axis ol C ~ s t k u  Cllanwl. The vrtllcpa 
form in^ ?his hngitudinal ctxakl am emded in mft sholw vrhich contain n o  thick nf 

p n r t o n r ,  wliil+. thr hordrr ~ n d  more m n m w  rolrnnir m k s  am found on cither side b~ 
Iwds oF ccjnair!rmhla thicknw. In the bnnd ni dill- nnd p n s t o n m  M a whole, in thi 
-- -- 

* "A mmtxbmmx of Admrraltj- laland." In this RdtRb,  pp 1Be-1M. 



region, tho nmount of ' G ~ C  fonnrsr rcrk ir rltuclt grcalcr tl11i11 in tho carrwpouding porlitm vf 
the geologic crms wction in tlrr ricillity or Ihugl l~r  Idund, I~ut n t i v e r t h ~ k  the two wrtE of 
m k  nre p m n t  in many wparute 1)rd.r. This r~ltenlldiun uE stmttr of gwaler and laas 
rigidity has bew a favnrailrle conditiuil fur the opening d fimuim, ~ ~ n d  tlJs pnrbion of h a  
slatqmenstone band contuilts 111urt~ IlIrtw nt,n)alg reitls tll~tn nm tu Le o h m d  in cam 
aponding m k e  oit.her u11 h u g l l n a  lsluild 411. IMI ttlc nlau~lr~nd soul11 uf llendod~ull River. 
The pewncc uf s tmr~g quurta veins ii.1 p21rt icul~irly notcu-t)rtlly it1 tllu u p p r  p1u.t uf the aedca, 
and tl~mughout this portion of thc dunc:~u lwlt Mlc I I I ~ I ~ I I  Jod<~ q<tc'111 nitty be ~~~rguded I@ 

hyping owr t h ~  fuot-will1 buuodnry d ilic. I>llt~+k-sIrii~- Imnrl, whirh ill 1 1 1 ~  \-iviztily .lunm~u 
linlii'a thr zone in wllict~ most 01 tho Itldos occur. 

&sirIra tho grconrtum othar igneuus rocks wrar i l l  this belt, such 11s siJls or dikw d 
atteird gulbro companding to si~nilar rucks ilk t11s tr.giull Iicruer Ju~irau. Tkm rllcks 
were o h r v e d  along tlte ridge h b w n  Il'indf~~ll auld I'ete'rsorl rmka, but uo ndqunlo 
dekrmhtiua of their &distribution wm pusqi hlc. 

This stream, which is n tributary of lluntnm C:reck, t n k ~ s  its rim in tho high mountnirm 
whiclt lie just west ot Ifendenhall Glacier (lig. 32). Its vullrr,  about 3 miles irk len@li, runs 
acmw tho country structure, cutting tlw c d ~ o  OI the Cmst Rnnge g m i h  nt its hend and 
traveming the thin mmnttnt of the scllist wrics or hl~~rk-alutr tv~nd which cnrrics thc lode 
syshm und the inner d g e  nl rl10 hand of the slaltw nrld grron4ntont~s. The rLvrrryl strike of 
the m k s  is oo~l~wwt-south~aut ,  nntl t l l ~  nortl~esst~rly dips r-ary Irorn 4 5 O  to WO. 

Pmcnt intcmst in 3f~Ginnis Crcrk c ~ n t ~ r r s  a h ~ t  tho plncrr w r l j n p  or the bfanqfi~ld 
Gold $lining Campally, which am lncutcd on thc e m t  ~ i d c  of thl crc:~k 7W Evrt nlnrvu tide 
and I 4  milt* rhrr. its junction will1 Montana Cm,k. (Src fig. 32.) To ~ f i c l ~  illis p~uperty 
om goea by b t  ttr a Iranditq silunlod tsn tho cnsi sido of llie niirndenh~ll ( 1 ~ I h  nhoui X 
miles abovo Juneau. From t,hihiu phwr R wqoti mttd tlxtunds alloul, 2 11lil~s alung t l ~ c  river 
bottom to a hridgv, one-11ii11' 111ilr hyond which Ixgiur u I rail libnding tu (11c cuuip. 

Phcer dep~ita.-Gmld-bcnring d611riu of two ~ 1 1 s  in F O I I I I ~  UII ~ J I C  ~ I U I I S ~ ~ P I ~ L  pwprty. 
Thegravelswllicb I o m ~  n x i d ~  nnd thick lid ulor~g tl~vvldlt,y lmttu~ri ~ln~stlid tu h ni~rilerc~us, 
tilouglt their ratut. hm never trcu rletrrr~~incd 114- urlcqlinte pru>~~pc'rting and no sttempt in 
nt p m n t  being n l ~ d s  to w.nrli thcrs~. Tlit~ ninl~rial wBi<-h ia Inuing r~lincd vnrre~porldu to 
Ellst taken I m n ~  the m d l r d  gulclr d i g i n p  in the early d ~ y ~  or Gold rmek. I1 cmneiuta o l  
debris derived h n i  the s t e p  n~ouutain sidr ~ l l i r h  has lodgd in the lovrr parts of s k p ,  
shullow ravines, Iorrning n wries of t~lt in conm. T ~ P W  piles of d4bPis flatten uut and slau 
flaw at the bottom 10 lhet they m e w  with the P V C ~  hd of the creek. In  their lowrnr 
tions they also c o a l e . ~  with each o t b r ,  Ling entirely soparutc oldy at the top, wll~nr t bey 
oxtend to g s k r  keigllts in the wider ravincrr because t h m  I~RT-O naturally received mom 
lnaae materid than the narrower drains. 

Tho pile of &b& which had been nttackcd for mining is the une situnted Iarthest down- 
stream; nona oi the others llava beon thoruughly profpwkd. The prr l i~ninnr~ work to 
rleterrnine its value consisted of opniag f<)umn pi& [mrti 13 to ,345 krt in dcpt,l~, wnlu or 
which were carried to h d  mek; in udditirln the slidc ruck wns p n c t r a t ~ d  l?v a lullnel for 
a distance of 50 feet. In o&r to operate the dcpwit by tlw hgdmulie rnotbod the creek 
was diverted by a fluma nearly a  mil^ in 1~1lgtl1 rcacllity: 8. point near tho top d the deposit 
and gjving n head of over a00 Iwt akorr thr uuain creek. An c-timate of the value or the 
d e p i t  M d  on investigetions pmvinus to lm7 wna said I y  tho ounen tn h n u ~  bPrn hntis- 
fartory, but subsequent dwelopmcnt in 1904 mil 1805estahlisl1d the impcasihiiity d work- 
ing the deposit with a profit. 
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TIC p l d  nl the dppoeit han h n  d ~ r i m d  from t h ~  numrmuq quertz utringrrn wliirh nccut 
i r i  tllr hlnck alnlm 0% the h i ~ h  ~nountain which tou-en lrlmrr rhr rsmp. Tlw ~ I I I ,  wllicl~ is 
mmllp line, m-a~rs in nmgll RnJw, as iii natural fmm its twnl ttriRir~. 

Q~rartr trim.-The I d r  F t r m  fmm whidi the gnlcl ul IIIV b1t.Ciinni~ C m k  plawm has 
k n  drrivd lips in the band of black ntatm CII~CII ~xrrii-3 thr' I:0I(! (?~lvbk ~ * ~ i i i n .  I Inm, how- 
errr, quartz wining is nvt * p m m k t  us in part8 rlf  Chrtrl Crrrk, aund rhr vdum tippner 14 
Ir 1- rnncmtssted. String~m and r ~ i n s  nm fwilnrl 110th lullowirhg 1rn11 r ~ t y w ~ i i t i n ~  
01.- '~tmrtllm of tllr country mrk. r a ~ i n g i n  a i 7 ~  fmn~ mvrr Hrhrna I I ~  to 11 widtl~ of 2 l a rd  or 
rawly mart-. So fa r  ar n h n - 4 ,  sin& hdirg uf vein ?itulr nnx rnbvr.r nlclnm irIlnn llWF or 200 
tru.1 in l ~ n f l h  r,r &pth. T h  rxploratiotr of t h w  !lulm lmn t ~ t  tl.urt,f.rl 01rn  nttmtinn of Iltc 
Jlmufi~ld mntyn?, and cnndcmhl~  pn~pwtit ig wna drrnr IF t l tr t l~ in tbir Iwpl~ o f  t l iwv- 
r-riw rorkahlr- rrins. I"nderptind ~xplumtion waa, I ~ r ~ w r v r r ,  nbnntlonrrl rftl-r tllr plncwr 
oprratioiw wlm t sken up. 

Tha main raney nf Montana Creek trends from nnrthwPat to wuthrant, pamllrl with tbs 
g p o l ~ r n t m r t u r r .  Thedivides~pmtingit  Iroin tltrdrninqprrf \Tintlfnllrmk lim mtlout 2 
miles s h v n  t,he mnutl~ of hIcGinni~ C m k ,  buk IlaIf s milr or FO hltru' Ihk dividr IL rm-vi\-m 
8 trnnsvumu trihutaly wIiir11 rim in Montana hein, lrwatd upon tlrr flnnk of tlre hiph 
jumlntnins w~~RI,  tbf M~Ginnic Cmk ( 6 ~ .  .V). This Im¶n is r n t ~ p w l l r d  mrnphithenwr 
wl~irli lias approximehlg 2,200 fwl ahn*v B P ~ .  JPVPI. 

Tllo nnrthwratrlrouthrae vnZlrrnf Mnntanlr C m k  IEm in 4 n t p m r b  telnnpiw to thr d a t e  
w n s t o n c  wriw, wh i l~  tlir Innvr P ~ I I W A  ui tile ~ ~ W I I I ,  whirh ctminq Jfnntr~ns h i n ,  trav- 
rrJn twlq of pmnatcsii~ nnrl pvPns!ntlra ~alti*la whir11 rntrnrl tc thr shuilldrn of tllr ridms 
cln pither ~ i d r  VI ~ I I C  wid*, *.ntl,v s l r~p in~  Inrr~izt Rtwr. Irnsi~l il.wJf extn~uted Jmrn tllu 
l,l.qk-~latc lmnd. thp I~ lundny 1nbfw~.n xl~ic-li nnd Illr whistlr l iw~nt imly  tlnrk of its drnin- 

p. (,+ 3'1. TT.) Thc nwka @trike dirwrly n c . m  tlrt. I>ltsit! nntl dip t umr r l  t11o n~nuritrins 
st an aqdr  ol shout .we. 

I'ldrSfW. 

Thp fire( plnwr wnrk nn Mo~itann f 'mk is tr* hc John Olda, nl Junm~l, to IIRVP h e n  
&np in !ST, two ?rain ~ f f r r  tll~. r l i w ~ t r r p  of  Gold ('mk. The claim wrrr lucatrd in tho 
tmin (w fq. S), w h ~ r ~  rllairilr.: WR.I rr>ntErlurrl in u rrmnll wBr fnr several m n s ,  yielding 
fhir rptum. Xntll in~ hau JU'PII III)RT. J~IPWI.CP~, Inr rnntiy ymrs sod the.* old digginp wpm 
not r xm i i i d .  
Ta thr pnrtion ol tb ~+allry Ir lwwn lllp ~tloulh uf LlrOinnia Creek and the junction of 

tb f i n  tributsry thrw i* II p v p l  flat rnntrtining $1 1 u q ~  nrnrmnt of dCb& similar to t h ~ t  
I o m k  the flmr of \ld:inriis rmk; Ilut, nn in tltr rmc* (II tiit! rktllrp ,mv~ls of t h ~  latter 
atmm, tlleep havo nPver Ixvn tliumu~lity p m t r d ,  rliouplt it is reported that rwlor9 are 
alrn~ys tu be Iolind hv p~nn i r i~ .  Thi\ portion ul tlir cullc~- KM not visited and w data arp 

I avRilablc ronrrrning thr. hilr~ntinn ni ~ l i r  p r r l e  and !tic ctlarsct~s of the ralle? with d e r  

pnrc to the pnmihilitic. nl hydnuslir rnilbi!~~. 

The p p h i i i c  slntes nf f 110 hlrwk-alnir hnnd have lrrn p-td to it mnidPmbl~ extcnL 

k a u a p  ni tllr claarir wins wlbirh ~l r ry  mnlnin. In  3tclntsrhn bin. rnq in Ckld C w k ,  the 
veins aw n ~ a i ~ ~ l g  ntrinp'r lcttdn nrld g ~ u h  crlnrr, ant1 m h r r s  drr-t-lopnrpn! 410- 11ww am 
nri mntinuol~s 1dil.a of rlunrtz. 'En ltiv 11uh.r ptrrtinn 01 thr elntr lmnd. alnerr the \ - e i n i ~  
is rrimt mn~pirrlnalrr, i l r r  p u n d  in PPIIP~HV hiddm I? II lmyi p K t h  ttf p w :  hut Ule 
p s c n c e  of gold in thr mrfam d6brhis, ru drtrrn~inrd by the early p-ctom, indicatrs 
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1ll.t this 7nnr iq 1 1 1 ~  priwipE witrr~*nf t h ~  p I a m ~ p d d  along the ciwk. Ouhirlc. nt the dntr 
hwbl wval! wdain 1-tins IyinR it1 lltc w11L104. ~ e m t O n C  WPM to he mom wntinumls than 
mn?- in tl~r date. So ddrtailml Rtudj-uf t l w  rr,ltrs was made, buL o k r r a t i o n  during ti-@ 
n-tilp hast? mnnaiwanw of the diqtrirt ionieatcs t l ~ r  w i h i l i t p  that at I& on@ 
Imd maT Iw trnml lmttl r l i ~  r idp  wl~thrnst ut Montana tmsin to thr nnrtl~rarsst side of 
Kindfnll lmnin, u ditance of mrnrwliat l r l r~rc .  tlitui r~ mill.. 

Pc t rmn  Cmrk id n strrnm fi ~nilm low, running fmm snmhrnst to n o r t h d  at a slight 
~ n g l r  sitti ello rmwf linr. Its hmdn-nlvr diridv, tn-arly 2,WD Iwt in h i g l ~ t ,  lim npimrt Auk 
C ~ P ,  rnrl i la vnII~y ii* wpiin\lw.rl frntifi Fa~clriir Channrl a h@ rirlgr cat by a uinrlr 
drfile Ipng nrorly opposite t11r lorrr md of Trr Harbor. The m m i t  ot this iidm is almut 
1 ;XKI l t r t  utror.c tido. Tllr v n l l ~ ~  mnt ain* a @ - ~ i 7 ~ d  lake jjl@ bchm the pzs meotiond, 
&law thk lake the stwntn Ifills n h r a t  1 ,W fwt it1 3 mil-, &ording an ~ x d e n t  water 
powrr during n lam part ni ill* ymr. Thr I m r r  rnd of t t ~ c  rallcy c o n e  a wide meadow 
only a Inot or na nlnw P i i  lirlr, tm--rmd I? tidal skmtdll; leading into thr handlarked 
rmlmpwnt  known itq %It h k r .  Thr ridgr hrtwwn Pet~rwa and Kindldl rrceks rises to 
s Ii~igY~t of C I I . ~ ~  I ,MR3 Iwt. 

Ihe plqq- or the a m  d m i d  114' 1'~tprson h k  with that of the i m  
side ot ~ u ~ 1 1 a s  lshd in 11s gci~lrmt tt*run.s. Thr r id9  mat to Farorite Channel H rrlm 
pd m t l !  oJ rnar;ilv gwn<turidb, but nluw lllr ~III I I IT~,  Jwin!: p n r t i ~ u 1 u d ~  w l l  developed 
at Ter l larkr, there i~ a I w c n t s ~  gwvir.;tnnr tutr m r n i d i n ~  lllrp \+ofcani~ q l o m m a t e  
~xprrsed niung thc shnw at  Junrau. I l w r w r ,  frum the genrm1 ~intcteimt nolatiunship in 
ttur intcn-ening rounlr?., 111- twu ~ c ~ ~ t ~ n - c e e ~  hardly rrrm.rtpmd, and the Tw IIsrbnr 
w l o m ~ t n t ~  are chrwlurr npdd a4 a tliicker rlevrlupnirnt v l  wrtain lap-m hrr1.i~ 
n similar nsture and wigin w-liirh RTP i n ~ r h c r l d d  airh thv rna~siw p.rmtonrn in the 
Dwp:Iw 1.4hd rnmtttin*. T h e  ~lornrralrr; er r  disiittct in a p p m n c r  imm ths run- 
g l m ~ m i e  s!ratn of l'oiot Young, I'unland l~ l and ,  and E'ankw E'orn, wI1irJ1 rorrwpnnd 
to each d b r  ~II l i d h o l e  rltamc~c-~istitu~rld ut h i n t  t'wng amb knmn, fmm thr? fwib 
p m n t ,  to Iw d ~ p m i t s  uf C l n ' t u ~ ' ~ * r t ~  ;IF. 

Tllr wtstivn l a w n  tlw niau;iq-t- p--a<ttnrlrs mentioned nnd the Irlnck dam whir11 
(IFCUP>- the r . n l k ~  drpmion ha< nnt la.l,rl olwrrrd, l1i11, n l n n ~  the ~ t r i k o  an Ikrt~~lm Evlnrrd 
aw nlt~mating bck of shtc nnd p+re~~*to~lr rowtitutip n lrnrdrtion l f f t m n  1111- mnmira 
lava rwks 01 the rnn~~ntnins and 111c r1t1tt.s rwpyii~:: Zhc laodwnrd pvniatl of ihr  i-land. 
Ilrmg t h ~  M nf P~trrson h k  thib slaty m r k k l m ,  pl,hyl?itm mrn!>fingtlirm whir-11 unrlrrlin 
tllr platform h r k  nl thr Twudwr~ll rnincs. Su intinei\,c liig1~t-mlom-d dioritr is y m n t  
it* lu~lwpnnd with the rnincralip~d dikr-; wl\il.lr rnnstitutc t l~c Tremdwell ow Mi-, and 
so Inr as trlwrted thrm arr no ptastonr la)-em in this mns short, of t b ~  mid& s l o p  or 
the r i d p  kwtwwn thir ralley nnd the 3Iontann-JTindfnFI depmion. I n  this I i i~h  m i a d  
Lhr immua m k s  are ul two sor ts -~~~dmit i r  flouu, like ifhm in the m i n t a i r ~ u  Fwtaruun 
Gwtinirru Cltna~nrl nnd Silver Borr basin, nud intrusive sills o l  al~rrcd gablrm, similar cn 
t l ~ v  clerk dikes which pcoetmte tlir.alat~..: nnrl grwraslfines of Gold and Shwp ctreh. ,% 
of th(utn ir~trusivt! rnR%+m extend alalntf 111~ s t r i b  for seremi m i k .  

Tho pli+wiral conditions nttrndas~t upon mnny altsmtions nf flexible s b t ~  snd rirh 
b& or pwn~tonn  or dikm of dioritp scum to  l l n r ~  lwen particularl~ fnr*orahle tor ttlr p m  
dtlction li$rurrw, nnd tl~rougllnut 1lli.i l r i t  and ik continuation toward tho northw~xt 
1wtwrt"n Favnritn I!Ilnnrirl nrld Ko\*wa I'rrrk m n y  quartz wins mur, mmr ot s!~ic t~  am 
clilrmc~tcrii.~~d hy nlorrn than nrtgi~tiry conzinuitp when mmpared with t b  individrlol vrinn 
or the inaiu lode 8-mtem. 



TBE JUNEAU GOLD RIVdT, ALARKA. 

This property is sitnated on thn nortllml sido of PrtPmon h k ,  nr.tly nppo*itc but 
nall II  milu diatant from tlw 11~ad nf Ihs lokc nnrl p r h a p  2IKl fwt e h v c  ita Irrel. I.% 
fig. 33.) TI I~  r~lov~tinn or Ihe 1nk~ ia lmq thnn t111lt indimled on tho mtwr map, king 
nrarpr fm lrrt than 8CII)  fort, RR ~ h m .  A Imil fmrn Ttr Ilarhor ww k m d p  the only 
itlrsilde rultt~ to this lake, but thn ownrre of the pmprs%p d~vc)tEJ 111- wtnrner OF 1W3 
to p d i n g  a w n p n  mmrl from A, point, on tho I rwh ahout 1 mik wuth of Sal t  Lake. 

' t ' n q m t i ~ ~  hnr kmn in p r n g w  i r ~  Ihir district for aer?ersl yeam. The p e n r e  of lsrpa 
rn- of tliindz till* Imn tlrt~rmin~d rrnd opnningx at numemun points mdirate the prps- 
m n r ~  of e ~trinjicr vein whictt nrmmn te ha mnlinuoua for mveml hundred feet st Itwt. 
TIIR munt,ry nwk in wldurti rapt-rl ,  and ~ I I A  mI~tions nf d h p  vein nod iuclasinff rwh can 
nnt Im mtidarturiig d~t~rrninrd.  % {fir as wen, the wdls  mmist of slate, thuugh tmth 
p n d o n ~  ant1 nl t~rrd  ~ h h m  are Im~nd in the vicinity. Near the larg~r wirt* there 
am many strin!*n, Romp tlr tl'llirh ocmr in p h a  which mt a c m  the dructum of the 
slatm. The striko d Ih main Irad in nhnut N .  W., but its dip wsn not wce~sind nnd 
it may prow In stnnd nearly v ~ n i r r l ,  a* a w n s  to be the mse 81 om or the openings. ?Ile 
only ~ulphidn mirwml nl*lr*er.d in thr makrial on the mine dump is amnicnl pyritpa. 
The vein is mid to m h i n  Romr Im gold. 

Shallow workimp at  rr--rml p l m  hacr m m c ~ n t P d  Fein M of om p d n ,  a m i d o r -  
ahlc nmouot of hm I a n  t r m t d  ty mmm of an a M m .  Mso,gomeol the surfaoe 
matfrial rlrrkwl fmm thr w i n  bm hccn a l u i d  ~ a r h  p r ,  sod thc property has thus, 
in pnd a6 Iwt, p i r E  thn r x p m  d pwlimina~ demlopment. 

R m u s c  d ttrp tnpoffaphir rituatinn nu depth can h attained by tlramling,m thnt 
lor fliturn rxplurstiori a allnlt mlun tw sunk, rrhirh a i l 1  rcqliiPP the i&allatim of hoists 
md pump. 1':no~h pmp.r t in~  hk.r hPrn don* n l q  ~ h c  rounirp str ik~,  Cnr a distance 
nl a rniln ur no nn~!~wpul  u[ thr I ' e tem pmprt*, to nhow thn p m n c o  o[ v r h  r l  various 
paink SCvrrnI sttong. Irads of quartz moraining pd amount or mlphido rni~icmls 
wpm disrovrrPd on thn Windfall s i d ~  or tha rirlp. durirq the *rlrnmrr or InBR, anti all 
things mnnidrd this Splt ui t h ~  hlatepemton* brim aprpam to h 1nvoraMe w n d  
IOF ~)mpting. 

-FALL o=rxIL 

70WOUAmr. 

The matem of this s t w m  rifte io a higlr Imin mtiguoua tn thnt ~t tho h d  o l  Mmtmw 
Cmk.  This upper drainagc I ! Q ~  tmnqwm to thr muntry scnlrttatn tiown tn the tmm 
of tlm &p mountain drnnt, wbem it turns tawanl thm no~.t,hwmt nnd lindn nullrt I>p way 
of H ~ r h m  and m l e  rivers. Ttte main nlley, which in n ronlinrln!iull ol thn Muntana 
Creek depmion, h a l e b  of nwdy 5 milea. J u ~ t  hrlnw  it^ middln it mnlaitw a lnka 
1 mile in length, which has b e e  domed by tho Iillin~ in of lllo lowrr vnlr~y I)$ gmre! n q ! ~ ~ d  

Imm Herhrf Glacier. Below this lake t h ~  atwrm i~ 11umiAh ' ~ n d  iq Imrdrsml by a rr.idt\, 
I o d  grew1 plain. A b e  the lake is anuther w o ~ i u t l  flat, wlljct~ Irks barn l o rmd 
l)y the  accumulation of debris furnished by the REPBBm i t ~ ~ l f .  Tho two prinfipul forb ar 
the creek m e  tcpther ao this R w d  pl in ,  a m  of wlrirh axtend up hot11 Irmchm half 
a  mil^ or m. A h v e  the larger ot the gravel b d a  ttla stream p d n a  inrmasa rapidly, snd 
in tllc mse of the main Fork tlw slope nmnunts to about 700 feet per mile up to tho hmd 
summit on the main divide, while R ~ O V A  ttiia thtt gmdc to tho basin is alrnmt twim rn strrp. 

VIE I d s  claims k a t d  in ~IYC h i n  may be mactred by trail from the placer camp on 
h1cC)inais Crcck hy way of Montana hasin or prefcrahly by n mom d u n k  m t  h 
Salt E n k ~  or Pctrmnk hndinR lo thm l~rorrd divide htweerr Windfall and .\lon~ana cmks 
and thence up khc south side uf tho gulch. 



WINDFALL CREEK. 

The formationa of Widfall h-dley artb thc sanlc ar thost! d m r i b d  for Mont&nn <:reek. 
The high basin taps the blark+latr h l t d ,  and t l~r grtlcll 1vl1ic11 dmim it tmvpm t l t ~  inner 
edge oi the alah-gwem~no wries, wllilr t t ~ n  main valley is sxcavated in black slates which 
am helicvd to mrrespond with tho mks  along Crlitinrau Chnnnel. 

The inner band uf slate, which c n r r i ~ s  tho main lode sp t em of the general h l t ,  h here 
about 1 mile in width and, hir~ sepamted iron1 the remnant of schist lying next to thc 
main diorib by an outlying w e  i>f this intrusi vs rock, it form the pmminen t ridm betwoen 
Windfall Creek and the first tributary to Herbert Glacier above tho foot of the ice ntrcam. 

' North ui Windfall b i n  U I R ~  h w  been ahcat no pmpecting in this hlL, and nothing 
can he said at the extent of veining, bemuae pamoml ohervati~ns am lacking. 

The dimvary OF gold Lu the p v c l s  of Montana and Windfd1 creek dates back to tho early 
Rlghtiea, snd evidences of small-&+.~lo ~luicing opereticlns artb to lac aqn rt mvoral points. 
Un Windfall Cmk some uotk waq dona hIow the junction ui the Lasin stream, whore the 

FIG. W.-Sketctch map of gmvd d w d t  nlong W~ndIaiI C m t .  Thp portion dcrzv~?d ~ntircly from the 
auriLerous d d d e  iork k ahom by sketcbag. Locntion of pluoor rvorlaags is shown by cross (X). 

c m k  l x d  i s  mlst.iv?ly Rat. Along thim r~ach the p r c l  is ratl~er thin, but thew arp many 
Iorge boddam, Ihs pressnce of which doul~tless isrenderd a p a t  deal ui pay dirt unavailable. 
h l o w  tllase old workings the tdrcanl flows nn M rock, and its p t l ~  is dmp down to (hc 11oad 
of the gravel Rat lying uhva the lake. Tho upper rnd of this p ~ e l  deposit hm been worked 
imru time to time by ~hrrval and sluio~-llox r~thorls,  but apparentlp with only indinemnt 
d t a ,  since the gentle sfope of tlls stwunl below the wnrkina; nlakodl it difficult to dispasa 
of tailings. 
. In 1LMR a hyclrsulic plant w a q  installed on this gmund just below the bed-mk exposures. 

(Sea f$. 32.) A large amount of t,11e urerburdm wm rpmo\-ed, L t M o r e  C d  m k  col~ld k 
cleaned up the water mpfly lailed,owirig to the exwptiond d ~ ~ n w s o f  (ha s e w n .  In spite 
of these dvorsp circumstanc~s an c n e n ~ ~ ~ n g  nmount 1)f gold nus taken from the s luim in 
Septembr, though the disproportion of returns tu Pxpnsw sccmrt to l ~ a r e  st  least t e m p  
rnrily e m b a m d  the eonlpany, ~ i n m  nn wo1.k wns dune during tbc season of 1W4. 

The work acco~nplished in 1903 at the h i d  ol t l ~ e  gram1 flat sllon-ed tl~r p m n w  uf values 
sufFicicnt1y enmuraging to lead to $he cumidemtion of the question whether gold in workable 

Bull. 2 % - - 0 6 1 0  



r n m n t u  irla!. IF cxpectrd tn-s t l rmghoi~c  the l n w  uI parelelbetween thisplnw and t l r  
uppr rand r b l  the lnkc. Tile gtrluntl rmhl  hp tc+stod with nldenrte expnclp by driKkg, but 
any wrk  of tlbiq sort all~ulc! lm p m ~ l i - d  1y n cawId ~ ~ i m a t e  of t lw mbuw contrilmtnn 
which the two fo rb  of bhc c n w k  tin<v lriadc!   la the dppcmit, airme only thp d P h  iurnkkd - 
by tfin Inom thn*tnl.iy of tile ta l l  lnqp I>PAIIC~IPR ~nrrim guld tO my imprtant extent, Tire 
ulnall nlwnm wltirl~ limv irtir~~rrlinlcly nol-tll~nqt uf Ilw ninin I d  is said 10 be pmctidlp 
b m n  crt vnluw. Tltn wcrrrl~pnr~yii~g ~ k p t r h  map (fig- 341 iHu~qtmtea the in which 
ttlo ml~hivo rxtcnL of ihr ~iiatc*nnl tlrriwtl Imm lhr stmwu wlljcl~ in the mcopkd I d e r  
r l t~y  im 1~ltimu1~0. l'rc>kraldy tlia Iwnt vn!irrn will 1~ krund in a more or 1- &finite channel 
lyirrg rioar lhv n . ~ i n d  tilt? d o ~ m ~ i l  of 1110 w111.mI H~IPBIII. Ik'!uu-II~e jmt'lion d the main forks 
thn grltvt~l wul~lrl Iw rd ~ n i x ~ c l  migin, rurd frnrlraljly nut rich rnoudl r t l  pap for working, 

nlmmdy rlcrintl in th14 top~qr~~phir rlmriptirtn, #h oripia ut I'l'indfnll Lske ir due no out- 
~t~r l in(1 nininrinl r l rp i tod UI-NNH the l w a r  md r ~ f  thp vnllry by khc rkpr flawing fmm Her- 
krt, Cilwior. l'hn furmatioti r ~ l  thin dam in m> m n t  that thc lmke hus out k n  filled, tho& 
thia ia pn.dunllg Imiug nr r r l~~~pl in l~~t l  try t1w gnwtlt nl rhn clcltn at I h~ mouth d ttie trihu- 
tury C R ~ ~ R ,  A murirling in tlic lvnivr 5t the 1nkc wttuld pivc tllc rppmximate depth of tb 
bna mck blow, md Imm thin ar~rl r hn hoipl~t of ~ b a  fint h r l m k  cxpmum rthmc the lake 
levrl tho dspll~ of  to p v r l  Ird mn Ir r+ti~natcd with a lair d q i w  uf amracy,  assuming 
that the lmd-nrk slop iw fair& mnn~aal. rtl lig. 35 n equals t h ~  dcptlr nf tlw lake, b quda 
tltu height r r l  tho bed-mk n x p w u m  n h n  I 1 1 1 3  lake b v ~ l .  Vlc a v r w  bd-rock p l r l ~  is 
given Ijy tho mtiu l a t h )  roc, and the m d m  HIOF i~ d v r n  It? thr rntio 1) tn d. Tllr dilYermce 

PIG. tr4,Db#m?11 rhnwlng mrtbnd ul r s t h -  Lhiclrm w l  WtndInll ~rrcvv l  Il~rl, ' (W1-r t v x t  lo r  
erplnnatlnn.) 

betarm tbe two mdm%i at any pint m h t e d i k  tdculnlrd or t k t ~ n n i o ~ d  mphirrtny 
truri~ a diq tnn~  dm- to ~calr. 
.in m t i ~ ~ ~ n t r  of the  depth of the d e t ,  br smne Lrh nncibd RJ that Riven a h v ~  or t ~ y  

drillipq to 1 4  mrk will I* wcesary ie determining spif imtium lor a d n s d ~ ,  I)? mrnns I# 
ahlrh ~ h r m  mvacpLs could undoubtedly bR bsndled so far as their B l y ~ ~ c a l  ~Iiamcbe i* C O ~ -  

mmd. Tfw pm-m 14 1 n b ~  b w l d ~ m  is not tu be m~icipatcd ,  Inrauw the Iwrlin~ 
d f F ~ l t m  havr  wrcr h n  cnpal)b of t ~ n i n g  them. On tlir utI>pr I ~md ,  l u p  sntl *turnpa 
hurid du- thtl wra th  of t l ~ -  deposit will pmbsbly be mounted,anr l  their pmrtce In 
ntrmkwrn wollld pwvrnt t h  w d 1 1 i  opention of my dred+ng rnart i im~.  .\I1 t l ~ i n p  m- 
sidrrtd. tlso p i n &  mn not hrr loo ntron~l! urgcrl that any rotuprehemire srhPni~ lor aorkinp 
ttlir p v r l  Ird --limld hn takco up only after tho mud^ p m q f f t i n ~  by rn- of drill holn 
mwhin* to Irt l  nrk. 

Qumn v m s .  

Okwat ion rln the f i ~ ~ l l n d  1mnv.w no dollhi that the a u t i l c m  debris ahirh hss accurnu- 
t a t 4  in Il'indlnll l ' d l ~ y  has r t * ? n c  8lrnml entin+ fm thr h i o  m t  thr head of the rreek. 
Tlim mvr lb wntain llnrp~ nmnunta nf ecin quartz, mnny i-nts of which r a ~  vnrioue 
m~taltic sulphi~ltrr, and tllr Wr, tuppthpr will) rnnvt i t r ,  44, rnllm-F in the ~lui~~-hoxcs,  
~ l l  of which ii~dic?atm the IrrrwnrP of run9iil~rnlll~ ~ -p ln in~  in the arra whirh hm mntrihutrd 
thir lm rnnt~rial. 

In \Tindlall [lasin the cunditinns are' ovidcntl,v pimitar to t k  in Jlmtana bah, rrhm 
more pnrpmting 11- h n  d n ~ i ~ .  In iha Imnlrr thr nimi pmtnidw Icmd- shirh hare lmn 
oppnpd lip in i,ho upper prt d ihn slatPgrecnqlrm~ prim IIIP nnnhrne~m F~IF of rhirh lim 
well toward tho head d tho gulch. 50 far ns knom,no strinprr reins have h n  diswvemd 
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ill tlio 1~11  of graphitic slst~s nhkrlt carrics thc main lode v t r m  in the vicinity of Junmn. 
Tlla only workiqs visited ere an tlw h i t 1 1  d Heid pnpem, wl~ere derekopm~nt amounting 
tn tha annwnl working rpquired hr Is\\- I ~ a s  L e n  in p w  for spreml .ram. C)PRninp 
~ R V O  h e n  made tltse\-rra! poinlaa~onpahat swnis to bp s fairly rontinuwaora~ least a rpap 

pearing lead. T h i  r e i n ,  which ia tlte onr+ i~irnrioned in the dwcription ot l l o n t s n ~  Cltwk, RR 

extending toward the northwest, Iutlcrrr-s thr muntq structurr, dipping stmply intcr ~ h s  
mountain. Tlie nature ol tlre m k  n hit.li Iunlis th r  ini~llpdintr walls w~.as nriL olwn~fctt. 
Ahore ilais lend tliew HIT U~IIPP upeninp, ilwu one ul ~ l i i c l ~  several tons of om ahorring fm 
m!d have scrumuln~ed on the dump. It 1.; mid tllnt r lw \=pin Iron1  whir!^ this ow wnq taken 
i very imgular and discontinuous,and thud the vnlueu arc Imnrhy. Tllp inrlwing mrk ia 
penston? wllist. 

Outside of the some pmpt ingwas in p m g m  durin~ ~hs,wmmer o l  l(#X?, and Inrn- 
tions were madn no the mountain s l o p  ahow 111r pfecpr nrinr and alwnn the wwt ~ i d e  ol tho 
valley &long the haw of the ridge n rs t  t t~  P ~ t ~ r s o n  fid. I n  i l r ~  plfiw last mrntiunrd srr- 
em1 ntstmng cmppings of quartz, werp seen \y thl= writer, und encourrrgin~ a'~lkp am wpnN1. 
The principal country m k  i s  black alatr, i t1  this d~atrirt dihpr of dnrk mck Iollow~ng tl~o 
general country structure arr knott-~l 10 I* pmrll .  OFruurw ihr prmiatrnvr 01 i h ~  veins is 
aq yct undnkrmiood, but this ground would WIII to Lrb worttry of mum attention then i t  hna 
m m i v ~ d  1113 to ttlc ~ W W I I ; .  

EAaLE, RIVER 

H p r M  nnd En& i-ic~m nm ~trrnrns I J ~  gluciill origin a l l i c l ~  flow into Fnvnritc (lllnnnd 
througlt s sio~le ~ n o u  th, loc~lted alrtrllt 22 1rliItbs t1t)l~t11b1~kt (11 rl~ll~ni~llr Thv cu)niurnrgit~g  ill^ 
s twnn~s in w l ~ i r l ~  tiley iatr  thcir riw ap1~n)ncb to wi t l~ in  I I~OI I~  :3 ~ ~ i l t w  1)1 ~,lrr rbliann~l ehnru. 
A t  their lower rndv thew ~ 1 1 1 c i ~ r s  wr ~ltnout 3 rn i l ~s  apart, nnrl ttmy 111r. wpnrn~rd by R 111ri11n- 
tninoug mnss mtrrc than 6,000 feet in  tl~inlit, t t i t  ~~nwikrd alrlpr! 01 wllicbll lips nrnrlg i r l  I ~ I I R  
with the pnera l  frua~t of th r  11igl1 rnnunt:~inu. k * l nw  t h i ~  dividing mrluntr~in tha rncl'dn~ 
of the vallcys forms R l r m d  gmvt.1-flouwd plain sloping ficntly toword tha wn. T l ~ r  ~ r i ~ v e l  
f i l l ing hensnttr this plain prnhsbly d ~ e p .  11ncl pwu11nrul)ly n I o r n l ~ r  Inrldlm'ked hny ~1 mn- 
siderable dimnsions t ~ n v  hrrtb hrcn filled up Ly rllr o l~ t runnt~~d dt'hrir l~orn t l l r  two plntbirn. 

Fmm thr. wutti Hrrhpr~ Rivrr ir jninrtl l!v Il ' inrlft~lI Crethk, the  lriwrr r~t l l ry  of which ivr 
Iikewim deepl~' filled hy pravvl. -1150 frnm this din~tion a broad dtqrrltnion t rp~rnbd  by 
M-rmk hills, on t hc nnp Iinnd Irr~nl \Tindfiill C'rrrk nitd I l ~ r h n r t  R ~ v p r  ilnd un t h r  i i thrr  
tmm F~voritc Channel, ronnrcts t lw f f w r ~ l  pll~in rrl ttte t * t in~ l l in~d river# w ~ t h  thr low-lyinr 
awn nbout S~lf Lkr. Thin ptlsagv giirr nurid! nppmurl~ tri Eaglr K~r.rr vallcg fmn~ n 

I:kvmh)e innding ptnw in t l w  chttrr ng~rtlr r r l  Snlt h k o ,  and t h rn~~ah  i t  n trnmwny hna l r ~ n  
laid by the E l d r  I I i c ~ r  ,\lining Ci~nipiiri~. 

Sortbeast nl EnpIe Ritar rl+r-rr rhnn rltv IT1rgf stmnrnn, thq dividr to tha drninrqn nl.(!ou,m 

C m ~ k  Iring nmhcrr. nlorr rllitn 2 en~lr.: ~li*~ah~lt lrnm ktrc mnin rhnnn~t rtl ~IIP rlvrr Next 
Lo Envorit~ r h n n w l  this dirirlc i~ nho114 2,IiW I ~ r t  n l n r ~  titlr, iron1 rvhict~ elevntitrn i~ riwa 
p d u n l l y  ns the maill rnrlunlllins nre apprurlcllrd, sn rllnr tkrn alopw on lhiq nidr or tht! rirkrr 
nm wry steep, nnd thr mwnlnins t l r ~  cut trv nlnnv p l r h ~ a .  I n  mtnrnon wtth t l~c  larpr 
parr oT the valle>* floor the mountain flnnk* ure hc;lvily forcnkd. 

The distrihutim ot t l~c  s ~ w r n l  mrk h n r l c  which linsr h n  diqting~~iflhed lhrnu~tsout the 
Juneau Clt 13 shonqn upon ~IIP p o l ~ x i r  1i111p. .I4 in the adjoin in^ trrrltnr?, l l ~ r  d e p  nl 
stratification nnd 01 intnrsivc conritrls at1 i t i r  rictn~tp r d  K q l r  Itirrr aw townrd the hortll- 
east. T l ~ r  k t  Range dinritr Itwrn-; t l t ~  grPnkPr p~trt nf t l ip  mountain bptwwn thr two 
glaciprs ~ n d  of the h q h  p w n d  I y i n ~  * r s i  r l l  En~t r  Glucirr. 711~ WRIP rwk alw nrrum in 
a rsbdar b d p  seperared from the mnin maws t??. a wdgc or rschwt which c- the lowr 



c l~r l  uT t l ~ n  ~luricr. In Lltk vicinity nhi includd h n d  nl  =hint, which cnntainammm rnnwivc 
hli. ot cryqtnIlinc lirnt-tmna nr mnrhlm, nppam to Im the only mprrwntnci\.c uf t l r  wriw 

whirh mrpm n 1nuc11 widw nmn in nl l  thr wen mirth of Mendrnhull (3Tiwicr. Elmr.~-rot, 
it mny bo thnt wrl~in tvd or rtl~Gcnlorrtl rorkn occurring in n h i ~ l i  p ~ k  which rim out of 
thc iro f i~ l t i  nrnr ~ h n  hw~rl Englfi Glnricr nm to ba regarded n6 anuthar portion o l  the mme 
treries, tom off dutinp: thn Entnlrion of the diorih. Tlie nnrnwina ul t1-m echht hd and 
ita final diappmnro n few rnrl~fl lnrthor t o  tho north is taken ~q evidcm that the main 
bnund~rp d Shc inrndin~ diorito pdun l ly  crowcuts t h a  wdirn~atnry formatima d the 
Jtlwnu hlt, nnd, os will hv al~owr\ undnr tho dmription nl tlie geology of Rowm Cmk, 
this tmn-loo townrd tlio wmt moon I r i n g  t l ~ a  diorim into cootlwt with the ~1st-I* 
stone band, 

The rrchist nnd mnrhlo nw vnry well ~xpowd in the vnllrp wall north& o l  the flncier. 
ln~r ra ln t rd  with lhm nrctnmnrphir mtl imrr~tn nw mvpml n n m  infmded hnds a l  mom 
or IPW p r i d e  dinrite. Tho whidq nnd morhles nm also iojcctcd to a mnsidemble e x t ~ n t  

rrtn'nprm of ~iptitn, nnd w ~ ~ i ~ n n I  v~inlsts of qkrnrtt am p e n t .  All of these M a ,  

includin~ the dioritn, prr cut try n (4.w mnll dikps 01 hwltic mck. 
Xext 10 the rn~iin diorItr rootnrt wmp tmmrrlite irr rlcr~lnpPrl in the marble, but no other 

chrrnst~rj*tic mincmka of mntnrt m~tnmorphi*m w m  olplpwd and the outlying ma- 
nl dirrrit#b hove not notnhly 1~1tcm-d the edirncntn. Certain of the snlimentnry Bands 
contain lnrgp emwotn of r l i ~ ~ r n i n n t d  pyritr, but now ol this rnFmml has b n  tested lor 
pwiouu mt-hlr bv us. 

Tllc outlying r n m  of dimrite which c-the mot of E q l e  Glnci~r Iiea n I o n ~  or near 
tl~c hundnry hta-fen thr whir(s and tlir mt 'hand a l  prnphttir s l a m  which has k n  
wpnrotrd tl~mugl~out the . J~IRPAU h l t  h u *  of i t s  pmmirlmrt. as II vrin ~ntricr.  In thn 
cirinitp o l  E q l o  Kirer tha firnits or thim tmnd bnve not h n  arrutet~ly d~tmminrrf, hut 
Lhc mprpwnturion on thr rnnp is appmxirnnte!~ mmt ,  uinrn the lrrrntinn nf thr fi& 
pmnutour. is known nt  t h ~  head or I'ankrc b i n .  T?w mine of tllr E ~ g l r  Rivrr H i n i n ~  
Ihmpnny Ir Imlcd in thi i lpphit ir slate. 

Ouinidr of the hlnrk-t;lntr bnnd romes the ~ ~ s u a l  -rim nl slntmr and Wnatones ormrring 
in nltprnntiq M 4 ,  but nti dctailed stud! of t h m  mckn hna beco mar!@ in this vicinity. 

T l ~ s  ntnp mmntnin a l n p  noah or Eagla Rivw i a  cowred hy n lhkk @!I nl vwfation 
whirh ontimlg Iiidm w rtn~rli of the p u n d  that pmapccting is mrrird tm under p ~ t  dim- 
rw l t i c~ .  Ilrrt. nn11 thew, howrrr, veins h ~ ~ t ?  h e n  disoovpsed, nnd dtl f in~ l l i m  pnut tbtm- r r r  
lour ycnm c.onnirlrmhln d~c~luprnent  work hns k o  done. Operation. hnm lwm rnrried 
nn trlr wvsml wlmona nt n gmup nl claims situated opposite the main hmrd or Krrww (*mk 
in tttn lmlt of ~lnttls ~ r t t l  FpPPnstonm, hu! this pCUpPrtJ wrta not v i i lpd.  hnntbr p u l p  
ahirh h ~ q  tmrn under rlrvrbpm~rit for thmc yearn is wid tn have p m r l t ~ d  WS,MO i r ~  p l d  
ditring 1!104. Thin prnprrty ir owned: by t l i c  Engh River Jf in in~ Cornpnnr. fig. :1fi.) 
I n  nututnn of 1903 ilup vrin hnd not brrn ~ C R C ~ I P ~  by t h ~  ndit l h ~ n  Fting driqm, RO tlrnz 
only the surfnrn ahowiri~ wns nvnilnlde For examinntion. The a n t r y  rnrk is Mnrk al~ttn 
Iwlrlnging to t l~c tmnd t r t w w n  thc whist on tIw northcast and ttir nIwmnt,inp R ~ R ~ P S  ~ n l l  
p n s m n w  on thr nnrthu,~st, MI tlint this p m e y  is mgnrdnd ns t r p q  Inmtr~d upon tho 
tnmin lorle iljatPm or tlie JUIICLU bit, th~~ lg l l  in thh narttlrrn mion  t t ip  I d p  np~torn ia lrw 
well defined than in the ririnity of ,lunmrr. 

The outrrop wm w n n l l y  r~rwlrd by the overturning or R law sprurr two, 111rt in lRna 
Ihp rein, thnugh altPrwnrds u p ~ n ~ d  ~t varinus p i n t * ,  hnd not Lrtn ~tnrnvprod ~uRiciantly 
tnmwrl the walls Tlit pnninn w-m [runt 3 tuT(fwt widc, nnd nt  the main p r 0 ~ p - t  
the quartz wns nppamnt IF cnnttnrtw~ tor nt kmt .W fret nlong thr strlk~, which wns tnk~n 
to be appximately S .  mD E., true meridian. %I h r  ns not~d thr gnnplc is all qllart*, 
thc metnllic minerals o'bsptrd bing pyrite, anrpnopyrik, gntrnr, and IWC pld.  Native 
c o p p  h ~ q  been noted. Mr. C. D. .\!fillor?., pmitlmt of th* tnrnpanp, in nuthorit,y for the 
inlormation that a mill test d 90e plunds of ore, oluda tly J. (1. Davie4, nt duooau, lrvrra 



varirmg npninp  nn the p p r t y  r s t t l r n d  in IFF gold $22 and in the ~l~lplridrn t1.5 a ton. 
7 h ~  d m  ni coocmtmtion WIW olwwt 2.5 into I. 

Mr. C. W. Wrirht, rhtr  rn is i l ~ r l  thR mifw in HWj.5, sclpnrtr thab the itpin strikes M. 33: W. 
md d i p  .50* NE. Thm R ~ P  clhL9 hat1 b n  opnod nnrl Iqsi~nd to pit& about XI0 NW, in 
the p l m  of thr v ~ i n .  At dilTvrmt I r v ~ I s  (IYO htrtult~ inl*UrSure 26 to lfl0 feet rmnl e d p  to 
sr@, md m fmm 5 tu 15 Iwt ihirk. Thr 1~npth  of lhn nllonts along the line of pitch has 
wt k n  detrmiiwd, tlloub o w  ul Ilirnl trn.4 t w n  f u l l n n d  tnr more tlrnn 300 feet, 

A hnrrr tnmwap ~ x t ~ n r l u  Imm thr %t~mp miIt lo t h ~  rompuny'r wharlat Eagle C m .  

k m l e  o f  mil- 

' ? ? = & &  

Aa.SB--Bkabn Inup. W I a d l ~ l l  Lwkr tu nnm~rrr Bay. 1, Eyfh I<lcr.r YLl~r l r l~ :  C o m p ~ y ;  2. Ra; f 
AlaabWn@hitlytoa; 4, Ilmsltr nnrl A~lmnr Ar,rralin: 31, nthrr ~rrrqwrtlm. 

T h i s k i n  l i m d i n ~ t l y o p i h  thnErqlls Rivcrmintr at  rhn ~ R B A  nl tlw main torksdRo~cc 
CrPek. (SPe fir. 32,) Tlldr 1lxi9 t l~o ilopmmiui~ nuur fro111 nou~hrwi Lo northwest, parallel 
with Ihc strih nf euuntry s l r u v t i ~ ~ r ,  B I I ~  the Im~~ndat?. I w l w n  tlr% i l l s ~ n s t m r  
tmnd and the thrkslnln hnnd lyinF to ttm nnrthrmt I.rnrrmm thn mn~rntnin ltirtR IIPI,P~~ 

hundwd h i  nlx~v~ the main dminop linra. (Sw grr~lwic: mnp, P1. FXSZ'IT.) Srpml 
lairl~ mntint~ntln or wwrring 1.nirlr rlrir-li 11er;r lmcn Ior.ntctl i t ]   he neighlmrt~norl nl this 
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mntwt would e r n  to *arrant huthrr rxplomtion, IHIC up l o  thp pwwnd the only dm-rlnp 
mpnt work whkh has @rpn fsvorahlr r r r i inw is on thr Itcx rlaim. lwated s+<~ral him- 
drwl Iwt net uI tho nlnt+gmnltonr tnt~!~Rnry, at nn r lvrntion of atmut 2 , W  repel. Hem 
a smd1 hut rirk vein a h i ~  h ww npwd in l a 3  k wirl to  h a w  yield4 #.m, though 
gnkquent  work haa mt rnvealrd B rnntlnlmus rr in. T ~ R  m k  iu mrmtom, in which the 
irmp~lnr *.pin rmrscuts the cnnntry ~ t n l r l u w .  Tlr~ w i n  i+~ rompwd mainly of rdtik, but 
then- is Rome quartz. ~imnnp,vritc is t l jc  onry rurprtidn p e n t :  i t  is h&fF a n r i i e m  
and appawntEq- carriee, al l  td rhr ralum. \2'rathrrctl prtimd rhn vein n h m  tlw midish- 
rlanrolet~ ro l r~ r  rhamcteristir ~d t ~ x i d i ~ ~ d  nrrrcnkat p ~ r i h  mod thmuphout t h e  dwnm- 
p d  rnrtt~rif i l  m u ~ h , n p n g  ~ l ( l  orrurrr imm runm volom r1p ul Ittor /Swnt n w t a .  

This Inrlants~inn in n i l ~ ~ a t r d  a t n ~ ~ l G  mi lw aho~,n tim mouth at k 1 c  Rircr at tlw outipt of a 

clrnall Iralwvt*IW~ u t l r ~ i n  w l~ ivh  h r d s  in a rnenduw b r k  of t l ~ n  hiall ridp mparatiw Kmwl 
C w ~ k  fmln I"avttrii,n Ctiannrl. A plnnk r o d  2 ~nileslong hm been I r ~ l i l t  lrom flie k w h  to the 
h e 4  o l  ttln ~ m n l l  c.wek ~rirntiofiwrl, slwrc the .5-~tsmp mill uf the k i n  j p u p  i.~ I m t ~ d .  
Tho outer ~ i d n  (11 tlic F I ~  Y* ~l-ontptwd OI hPdr or conglomerate and sletA spp~rrntly intor- 
In~Irlnd witt i  nwah ntlwr ~ t k t !  with thc I d . 1  of pr t r r tone  and date shiv11 occi~pv itla top and 
i n n ~ r  s l o p  or l l ln ritlgw 11rat ttr Kowm ['reek. Them condornersttm rewrnblr~ rlmftly t h m  
ot I'ortland nntl Adrlirrelty ivlnnrlu and uw wmrded m probably wmponding with tllrm, 
in whirh caw t l~ ry  am very IIIQ~C~ jnunpr than the r a c h  with whirh they are infolded, and 
am t t ~  bo rorwlntrdwith t l i r  ~ l a r i p n  In.dsul Culifonliu. They are t o t  repmmnted on the 
g e o l q i ~  map, r lnl c ~ h r i t  d~.;trilrutim has not keen worked out. 

Thr veim nvlalrti aiv urldrr r l~vr lupmvni  wvur mainly in greenstone, hut in pnrt thy ara 
i n r b d  in the slatm rhirh r~pnrnt P thr d i f l ~ m n t  bandy ul igneous rock. S o m e  of the FYI- 
n t n ~  seem t r b  tlr an mlirrrd furin r t l  n~imiue  andmike, but certain Isyets arp evidently 
volrmic tuK m l~ypl.rikn tlwwgh i t \  tl~m l<w~lity the f r ~ e n t s  whwh make up tha mrk am 
mucll smnller ~hur  in thr np~lnmrratw ~ [ t u r r i n g  near Juneau and at Tee Hwbr.  Th~se 
llandq of i p j m  makrial mrob frjurid un ttic uppclr part and on the inland slop of the ridge, 
d m  to thc I ~ m d  plat lonr~ d KIIW~F Crenk, wtiorr no pmminant M s  of $reenstrmtr wpm 
not&, blnrk q1atcs bcina the p r ~ v a i l i n ~  mck. 

C ~ m i d ~ m h ! ~  geneml pm4prrting Iran h n  clone in past yarn, hnt t h w  i n t ~ m t d  in this 
rli*trir+t havr w t t l d  down to tlm d~relopmcnt of LI fen. prnrniqin~ rein-, t h e  k t  explored nf 
whirl1 am tlie A I I ~  hi-enlis,  B c ~ i e ,  and Alwka-Wanhinptnn. (%fig. 3.) 

The Aumrn vr in outcrop in R S I I R ~ I U W  nrlrt k~westt-fio~~t he-I ravine whrm ihf steepsbpp d 
th r   rid^ mr r t s  t h ~  ~ d p  of t h  Koww C w k  nieadm. I t  follow war theconkwk btwwn 
Mmrk s l a h  and n Irea\,v h d  nt gwermone a h i h  nrikm nwrliwesb a d  d i p  rather atwply 
ttrwlmd tho nortliewt. The strike d the w i n  t + n m p ~  i f  dung tlie law at tlic slop, so that 
mrfac~l p m p r t i n ~  is- r ~ n d ~ r e d  di f iu l t  h the p m n c r  u? 111url1 dPlrr i  nnd Iry I t~c? hravin~sa 
uf tho %nPl"t. V P ~  l i t t le depth can b gsliwd br  drifting on the vein, nnd sinro Ilrm 
I~L.SE(LB of tlf bri* m n  la hp an~kipnted no ~ h d t  has been -ink: r q u e n t l y  the rein has 4m.n 
very i r lat l~q~ratr(r  rrplorcd. Frnr11 im p i t  ion h t u w n  a rntwir-e m k  an th* fmt wall r n t l  
flosilr!r #lair& a h v s ,  i t  e n i s  lair to antiripatethat t h  rrin ri l l  s l i o w m ~ ~ ~ i d e m b ! ~  ~)(.mi-ten~r, 
though in the 11gtil d other Iwa l i t im where quartz \-einirp olcurs: in l>lack n l a l ~  i C  i v  nlow 
likcl!' to hwak trp i n b  a mmplex st r i w r  lead than to pemkt V.S solid bwl-v of qlrartz. The 
psuprty iq rquippd with a .%tamp r i ~ i l l  and hns produrpd srreral thousand d~E la~ 'wn r t I r  
or p l r l ,  but ttnr. strrkkng wrre m V d  in lNh3 and dhwiorp not arrilahlr lot exsininntion. 
As rxpmed i r i  mn oprn cut, t h ~  w i n  ha4 a a-idth of 3 to 4 k t ,  IIUL mntaim trraqionnl 
s l i r cmdda t r ,  The walls arr i r r rpdnr rnd orrnwonnl spurn or ~t r i ravm rxtend into t l t r  
~rmntry m k .  Tlw vein rtult, wlu~vh is here romidcmbl>- crushed, is tlmmmghly oridiml, 
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and nwka of gold ere to lw seen hvrc and t ' h ~ w , ~  that god  pmapectsl may be obtnin~d lry 
rrtlnh~ng and p ~ n n i q  n+dy portions of tljc quartz. 

+ 

Tho h i e  w i n  stnkea a c m  the Mdingnf  thprount~,runningappmximately N. 75 E. 
and dipping s h p l y  t m n d  the south. The lode has k n  open~d at mnny pointa mnd 
appeam to he continuous ~nt.irelr arm the hand of andesitic tuff or p n s t o n s  in which it 
l i ~ ,  h n v i n ~  b w n  f w d  for B d i s t a n ~ ~  of & h u t  1,m feet. The strike of t h ~  lormatinn in 
approximrtely S. Nu W., sn t h r t  bhp vein tuns slightlr diagonal to Lila a d p  of thc gresn- 
ntnne Id. The vein liw in n very farmmble attitude for mining, the steepneM oof the nlupn 
on whir-h i t  outcrop4 permitting rapid gain in depth, and all Ier,els can I* readily r~pmed 
tram the nnrfrrrtr without dead work. The vertical e d e n t  of the vain above the Aurora mill 
i?i m u ~ h l y  mtilnntrd ~t fmrn GUl to ROO feet. ILq width caries from a f ~ t  or tm up to 5 ar 6 
Iwt, p~nbal~ly  nrernging 3 F ~ p t .  Allppnopyrite is the principal sulphidr, thouglr ordinely 
mritn n l ~  rlrbsurrr and l r p ~  gold is prcsent in man>- plwa, apparently in the form of a pri- 
mary mineral not mt [ m ~  hg oxidizatinn of t b ~  sulphides. Thn pmperty was tnn little 
dcvetopnd in lROB to afford any tmi~ for determining the manner in which values am diq- 
tributed, but  pmt, rxprirncr ill WII~ hewtprn .41nqkrt lmds to the expectation OF irreplar 
diutrib~ltion in e, rein of this mrt. 

TIIP -4task~-TT~stiin~tun rrit~ is similar in its ~ n ~ r s l  featum to the &e. O p n i n p  
haw h e n  rnndtr lor R diqtanw nf nrarly 3 . W  bt.1 along the samp pneml mum, bearing a 
f ~ w  ~ C ~ P P *  north nf rwt ,  t n t ~  ni~ridiarl, a~ id  tlip w i n  or nt l ~ e s t  the h r e  in which i t  lie4 ia 
nppmntly cnntinr~ou* [or tlrin rlistanr.~. T ~ P  rRst~rn Imlf of t1.c win is iwlas~d in t h e ~ a m ~  
hed or andenitic 1)rerria M is 1 hr &*sir, Ilut 1 1 1 ~  tvwtern portion lit% in a distinct bed of this 
rork soparaled by ti 4wnd of 11I~l.k ~lntr 2W frrt widr. The \-pin has been dereIoped by 600 
f ~ t o f d r i t t i n g n t t l r ~ e J ~ r ~ ! * .  TJ~~~~I~rnnIn~pay&ootsha~-~knenmunterexl.though 
in p l a r ~ s  ralues as high as $H hmvn I)PPR ~ ( t p o r ~ ~ d  arid small anwunts of gold are invrrriably 
pmsent. The o w n m  of tilt3 pmprty mprE that ~ I I Q  mluc.~ are independent of the amount . 
or sulphidw prewnt. Thorrgh lhir \-pin o\-idontl!. ronhins lm gold than tba b k ,  i t  is of 
tho same general t ? p ~  and it h to Im fixported t h ~ t  pny shoots a i l 1  be found in it. 

E m  Creek h- cakhmrnt nma o l  a h ~ ~ t  .Wsquarr ~ Q S  and drnins the mainrnmntain 
h n t  for a distanm of neurt!- 111 niilm. Thc mnin stwarn runs p~mllel  with the n11ore of 
Favorite Channel, Iteding in t lw f~igt~ divido near Eagle River and entering into f i rers 
Bay (PI. L'iYVII and fig. *B); hut lt.9 roll~rtinp ground lim prinripally northeast of this 
deprrssion, nlrrw its two l a p  trihutnries nm t runs \ -~ r~s  s t r ~ n m ~  fetl b~ glaciers comectRd 
with the b g l e  R i v ~ r  snnw 6 0 1 ~ .  Tlir I W P ~  W H P ~ P I  OF ~ I I P  litwarn aw ~ F L ~ P F P ~  by A broad, 
swarnpp flod plain, buh tho upper valleys am n n r m ,  with \-pry atwp walls. The spruce 
forest extends somewhat hkhrr t hart k usual on t l ~ r  nininland, k i n g  continuous up to 2,.m 
feet endlacally s t w 1 i n g  tO an elevation of tiearly 3,Wl Iwt, 

Tfi~ two transverse t,ributaries of Koww Crwk cut bnck rr~r~tnl milea intn thr! Comt h g e  
diont~,  the  main bounday of which from Fellr  River northward to nrrnern Bay in nowhere 
mure than 5 or 6 miles distant from Favorite CLiannel. Thr wn.rdgc of whiat,whirh was noted 
nn the west side of Eagle Glacier,ran h readily rmwd a r m   lie d i r i d ~  into ~ I I P  r,alleyoI thh 
negtboring fork of RoweeCmk, hut it is spparentlycut out at n o w a t  distanw beyond this 
RtrPam. The ridgP between the two tmnsrprw Iorks was nnt riitcd, but in t he  internal 
h t w p r n  the northern s t w m  and Saumill C w k  I h ~ r c  1.9 no rompndinp: land of  wliis~. 
Ilrrr, indeed, tho dioritpl is bouuded t>y gwclistonP, so 111fit 2110 bInrk+latc !>and  ha^ also 
k n  cut out somewh~re in the Lowee drainam. 8ryend the main rnntncl, lvink wll bark 
ill I ~ P  Cliorite and t m h l e  by the eyc ir om this r idr  nerm Sumirl Crrrk, are two attip of 
~ritlent Iy hdded mks, which am BS p r i  ~ l t  E ~ C  black sl&. 
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The slates and gwemtouea wcapy the onter parts nf the ridges betwemi the tranmem 
stlrcams.and extend to the seaward slop ol the ridge which wpmtes Rowee Creek firrm 
FavoriteChannel,where the conglomerutes rpgardedna of LowerCmtnoeous age arr folded in 
with them. No detailed examination of the district having been made, the extent and d i i  
tribution or the individual beds is not known, bul it woufd br a cxnnpamtEveIy simple task 
to distinguish and map the conglomerate stda, the seveml hands of slete, and the igneous 
mh, and even to separate the hwcciar ~ n d  tuffs lrom the massive lava flms and certain 
intrusivea wl~ich somewhet resemble them. 

The veins occurring on the west sidn of Koww Crrrek near Y a n k  Corp nnd t h m  in Ymkw 
h i n  have alrcady been dewrihed. Even in tliose lcealities l l ~ e r e  is still m m  lor careful 
prospecting, but in other parts of the drainag~ hhRsin there has  been verg Iittle exploration 
nnd almost no development. This is due to the inarcessaklity of the dbtrict, the rough 
character of the topqpphy, nnd the hearin- of the for& and undergrowth, d l  of which 
add to the difficulty of prospecting ~ n d  developing. Such work as has k n  done ; n d i i t e s  
that them is n p p i n g  of wins dong the inland edge ol t,he dategwanstone b d  and in the 
adjacent portions of the blwk slate.  T ~ P  reins fotlow the country stmctum lor the most 
part, and taken together they map be regerded as ewntially a continuation of the main lode 
sptenl of the Juneau belt. 

The strip of country fying northeast of the main tongitndi&l ralley of h e  Creek, 
extending from Yankee basin to Sawmill Creek and the shore of Bermem Bay, would seem 
from very cursory examination to be ane of thc most favorable fields for prospecting within 
the general region. Many 07 the veins a1-e strong and well rninerafeed, the aulphida 
obsertwl Iwing pprita, pgrrhotito, arsenopprik, and galena. 

Qua* ldps  have been Ioratad dong the east show of Berners Bay, m d  thuugh this 
locality was not visited there can he l i t t le doubt that the \-wins are similar in nature to t h m  
wcurring in the mmponding rocka in Eoww Creek. 
Tn Sawmill Creek some pmspecting has hcen done and considerable miaedizatim is said 

to exist in the strips of slate al~ich are included in the diorite n mile or ao back of its main 
boundary . 

BEB-Eb: BAY IEI8TS3(rP. 

The +on uwdp v k e n  of ss the Berncrs Ray ddstrict lies betwwn Lpan Canal and tbe 
riven which enter Bem~rrr Bay. The peninsula gepnrating these two Mrx of water has 
a compamtively low elevation and forms a foreland in front of the high mountains, carre- 
~ponding topographically with the foothills which h d ~ r  FnvorifR Chann~l in tIm region 
htween Mend~nllalt River and hrners B R ~ .  The high mountaim rise above timber line 
(see PI. XXXVI), hut the southern portion of the peninsula is well foreclted. It is drained 
mainly by small IongitudinaI or strike streams, but on the north is c d  by ShemanChek, 

' hendiog in t.he high mountains, which a short distance farther wrth rise dimtly from the 
ahore oI Lynn Cenal (R. ,X=II). 
On the nod,hermt the foreland extends to  Johnson Freek, which is a strike stream heading 

against Sherman Creek, I n  the upper k i w  of t h w  two s t m s  all the mines d the dis- 
trict are lmtd, with the exception ol the Greek Boy p p .  The last-named property is 
situated on a small st- about 5 miles above the head of Berners Bay, on the w a t  side of 
the large unnamed river wbicb penetrrmtes kbs diorite ol the Coast Renge for nearly 20 m h  
in a direction parallel with the trend of Lynn Canal and 5 miles distant from ita shore. 
Some of the locations am at elevutions sbove 2,700 feet and rnwt o l  the veins which have 

been opened outcrop above 1,5W feet. Exceptions to this are the G~vek b y ,  the lowst 
opening of which is parhaps not more than 100 feet above t ide, and the Judin m h ,  the 
buildinp of which are ituated at about 600 feet elevation. (See fig. 37.) 





AE'HNERS RAY DIBTRTCT. 

The mimn of S b m a n  k k  nrr d l d r  by u%y d R nnrrow-pp milr~y  lrtm h r t  
landing tn tho R t ~ n l p  n~ill  mmtcrl IT thr TLmn b y  Slinin~ md 3lilllngChn@psnp, alwn~t 3 
rnilmallwrr the mmrth 131 rlir c m k  nnrl slmbt frrt aln\-r lid*. AImvr t11v 1nil1 tlwm b t m  

p v j t y  plane rrrml Iii~nrlrrrl fwt in I r n ~ l h  am1 ~l.irrtmmwmy-i ~ R P P  l n ~ n  inR(nIIw1 tn hnndlr 
the o m  nt mv~ml  m i m ,  t h n n ~ h  nnrw rb t h w  wrrr  in t~prmtinn in 3?(!3. Wlm. mill3 hnw 
1- huilt. One nl 10 nlarnp 1wlnn~ng tn tiir Rwtlnntl-hFwka Gtdd Itininc Chnipny in 
lrmtml on thr  ~hnw d Lynn I'nnal nnflltw-t nF Ihmci: nnotFirr (IT M *tamp4 o w w l  Ijy tho 

Ra. 31.--8keIch nup, X k m m  Bav .nd vlclrrrtr. I, Jumlin drip: 2. Itdhm tamt: 8, Comet m e ;  
I ,  Northern Hrlk. 5, J n h n m  pmptrr; (I, E:itmk*: i, Hnir: a. Knnslnann: 9, %uqe: 10. IInrrIhle; 
I t .  Mtllm; 12, r u m  stamp mill: 13, Yellen ml!!. 14. Uordbte mlll. X,  othet prospoet~. 

Mtlkn Mining and Msnulwtnring C m p n y  i q  u i f ~ ~ a t ~ d  mnr tho fRi1-y n h k  2 miles from 
t h ~  menrnlnat & a m ;  the [birr{ i thr. .I(ktamp r111ll ot LIIF Ibrn~rn Hnp Mining and Milling 
pmpany. The pmprtp nl Ihv h t - n a w d  contpnny hw mwntly rlinnpd l~andr, and plnnrr 
for a murh lawr milling pDanL are mid lo  harp 1rt.n mnde. l lp kn thr p m n t  all nl  tlma 
milla have k n  op~rnt~d  ptinriplly hy water pnwrr, rx1ermir.r flumr.rt having h e n  mn- 

rrlnlctd to concentrate thm flnw of thr RPVPRLI L r i E ~ ~ ~ t n r i ~ ~  01 S l i ~ m a n  h k .  I n  W ~ P  PWPB, 

hovwrr, auxilliary ~tearn snfinm hsvr h n n m p l < y r d .  Thrwllerl at Coriwt k Mlrqaaf~ for 



the uw 01 m r s t w h  reds, nnd a pmm! Horn b rnaintninpd a1 this print. Tl~e total 
a-nt .nl clPVrlopmmt awrk in tlln Sl~vrmnn h k  ~ N I I I ~  r l l  ~ninrv ia rs t in ia td  at nIun~t 
I3.m fwt of r m u t s ,  drift*, and winxca, hnlf of this )wing in 1310 rnm~r mint, which has 
bwn tb pririnrlpal pmdunr. 

Thr dohnwt~ Cr-k mines nrc 1m rrndilp a m i h l r  illan t h m  on tlw 4 ride of the 
pninuulu. One of them-ihr Jol~nmm pm.ippet-is rnwt ewily mnchpd fmm th h d  
of Sherman C w k ,  hut t l ~ r  nl l l rm l n ~ t r  )rm  mad^ at-ihb I+- n h i d ?  p l  m r n  road 
ahnut 3 rn\Ien long, led in^ from rmv td Ihr s\ol~&* at thr head d h m r n  Elnp tri t l ~ r  d u ~ l i n  
nl in~  and thr w o t k i m  of Illn Tndiana Cnrnpan?. Ric krwr end of tliiu nmrl in n l n r ~ t  3 
~ n i l m  Imm the n e a d  wtr nnrl~onqe or Innrling plat-* lor s t e a r s ,  RO t l ~ n t  tho intcrr.al 
nwnt b mlPC1 't?; m n l l  h t . 9  or I w ~ ~ I I .  h u l d r . ? ~  this mute f h ~ w  i. n diwrt fnnt tmil 
frrm tlls rove KhPv Ihr *?mnlPm dop CII t110 rl~~nlin tamp. The minr workinpv ill tlln wv- 
eml p m p r t i m  locatrd on .Irrhmn h k  -vat0 alwrtrt4,fl(n iwt. TItmb i u  a thstnmp 
r i l i l l  nt rnrh nf ttw two prinripal pmrtivu. 

'Ihv Grrrk b y  prn- rrnchrd IF n  b ) n t  nt l ~ n m  to tllc h a d  or thr  dnwlb. I l w w  
hp a w m p n  nwtl nhrltlt 1 nlilc in 1~ngtl1. The vrin iq i l r r ~ ~ n p d  hy nvrml hundmi fwt 
of driftn 111 thnr Irvrts, which .am connrrl~d Ey rn mi-. T l i ~  pmprrtv hw nn m i l l i w  plmt. 

Th* pdurtinn at the Thrn~n h y  disctirt rim b n  . l w ~ t t  $lm,OMp somettiing trw 
than onctlalt t h i ~  sun1 hnrinl: Iwrn twkrn Imm thr d ~ ~ n l i n  rrninr and mmctliing nlrlfv 

thnn Irulf fmrn thr Rkrnrien ( 'mk mines. 01 the l n t t ~ r .  111r (hnwt has rorutriht~~d tlin 

Tn t h  F h m m  Bay rlirirt slntc, W n * n r ,  nnrl dinrite am rlir t,l%nr rrinin t - v  of 
mrk, other iamr Iwinp: p m n t  ontp in thr fnnn nl artrall dikm 11'1, 3XX2'11). Slate 
rbnderlies the mrbt part III t l ~ r  fool ttilln, th011d1 hrrr !Ilcw am arnlr ittt~rtwbrldrd WR. 
Rblnen. Thew mks nrcupy a drip l r r i n~  3 tr* 1 r i ~ i l ~ r  Pridr, ~xfirndint? inlnnd nn lhr snuth- 
~4, to the lowr mum nl .lohnwn h ~ k ,  nnil t n w d  tFlr nurthuwt inrlnding thr Inwvr 
slop. ot thc mountains beponrl Shemiinn ('nvk. Bark (II thr ~ I n t w  nlnl pprn*onm, 

mil almul onn- l~df miIr Widp whrw it *ITik* Lynn Cnnnl 3 ni i lw n l ~ l v o  ('nm~t. .dl! I l tn 
mi- nl d h ~  dintrid, exwpt. Zhr G m k  f i t ! ,  rrra~r in or nrnr thi* lrnnrl 01 w k .  

Tho wnrml tirnits of tl~r dinritl. hand rnwr tw tram1 aith a fair r l r p r  of nrrutnrr, 
l lut nutnidn of t hp m i n  ma- t t i ~ w  on= n t ~ i l w m l ~  smnI1 pnmllvt ilikrr OF t h~ intrunivr nrkr. 
rollnwinp 'lhr ntrmtum 01 t lw *lam, ab f ~ n t l l r r  w l ~ i ~ t i  11111y 1w m n  tn urlrnntn~p in the lh.nq 
rrrwq-ul of tlw Ihmet mine. Wtr w k  varipe Irorn plnw to plnc~. pnr t l r u l n r l~  in ttrr M:W 

or plmin, 1n1t it. is rneinlv rfintitr rhnrarterized by nndtbainc Iehl-pnr, homM~nrlr. nnrl Lmter~ 
mirr, rliollgh -*in p h w a  mny tr ternled grnnmli~iritr ur rranitP, rsclm thr pnhmcl! nt 
nr tk lnr  nnd quartz. Sonr  nf the mrk in rnnnidvml>fy ulf rwd, tile i~ ldsput  kiw c l ~ t d e d  
tml the homblpr~rln l n m l y  r.bnnpd to chlrtritr. 

Thp \wight of land mirth of Sl;hcnnan C k k ,  l r q p t b r  n i t l ~  t1w Imsin r ~ t  t l ~ r  h ~ n d  of .lol~n- 
mn k k ,  iq mmpmtl rlf rrirurclvely hddcr l  pnqtntw, f t r rminp  a tntd 2 m i l w i n  widih, 
wt~ich rum dinqr~rirdly w m  t 1 1 ~  Iwnd of the rnobtnlain nv.. 1%-twrn ttik mck us3 
the main rnw u l  I l l r r  C h a t  R A ~ K ~  diorite thrm i~ m n n r m  lmrld 111 I>lnrk SIR~P, which is 
p-d in the viei~iity ut thr G m l i  Rny wrkiop. Wlis r ~ i n  Iln in tlit. slate. but apppam 
to"[ollow t h ~  mntnrt. with t h   linti it^. In '~hr  p n g t o n ~  lm l~ t l  ~III~PP ~LTT a Few nnmw 
clikes of linr-pGnrtl whik  an lit^ nnrl n t l i ~ r n  of drlark+w.m tmqnl i i~ mrk younpet t h m n  thc - - -  - - - .  

. l a  



KERNERR RAT IITSTRICT. 137 

n p h .  The hitp dilcor whidt Dccllr wlI away Fm~n the e d s a  of the greenatant& hand 
$~llow m nhsc ,~~r~ bedding ia tllc volcsnir- nxk, with which the diorite contact8 on either 
Bide are lik& emntially parallel. Thr b~ss l t  dikw amally run a m  this atructum. 

In the Bernere Bay diatrict all the veim wluch II~TU h n  conrridemd worthy of dnrTelop 
ment am iocIudd in or occur dong tl;~. contact of the we& a! diorib, which uccllpies 
the valley of Johnson GwPk and t.he basin at the head of Shemen h k  and exhndm 
dong the hare of the steep mount~in to the shore of Lym F a d .  The mngle edptirm 
i s  the Gmk &Y lode, which lies along the contsct of the main diorite a mile or ao inland 
from t h ~  nurtheast hounday oI 'the diorik wedge. 

None OF the veins l l sv~  h e n  thnmugh1~ st~kdiml, hut several pmpertje3 were rmmrily 
emrnirtpd and mrne of the mow pncral geulogic ~~lat iona OF the wins map bP dimas~d. 
Thp v ~ i ~ q  or lodm m8y b dividcd,intm t h w  t-arirties, (listingui~hable tly the mnner 

in which  the^ occur in the r ~ u n t r y  rtwk. Most of them nre contained in well-rnnrked 
fimre* running ~PIL~AYPIRA to tllr p n ~ r a l  rountv  strikr. Llinin~ and pmp6cting an thew 
veins bw d ~ o u n  that mmt of them s t r i k ~  in a northerly direction, varying from N. 20- E, 
to N. 20° \V., Rith dips Imm 60° to 75O E. They am usudly mlolld bndiea of quartz from 
2 or 3 up to 5,  In, and 12 Swt, r n r e I ~  mow, in ddtlt. T h e  wdln are mdky perfect and 
freq~rwtly show the prParence of nolt p u p .  YIP vrins oF ttlh lypr aro limited horizontally 
by the clming rrf the vein mIh, though in sonrp imtanrrrs e l  Iritqt Lit* h u m  mntinues 
byond the md of t,he f i l l q .  W h ~ r r  tlrr wslls come t o ~ t h e r  the diorite is always much 
albred and pqwa into chlorite ~thists, erid~ntIy p r d u c ~ d  by the meshing of Il~c rock 
and the rpcq.stalliation of i h  minerals. 

Thn gold ocrum bath native and wsoriated with suIpIiid~s, the pmpoditien of fw-milling 
me~al vnqring, howev~,r, greatly in dilkrenf wins and to  a 1- exnutent, in diffefennt portions 
of ~ a d i  win.  On the hsie that ~ I I P  om must ronte in  a h r t  %4 ppr bon ta pay for mining 
and tmtment, it has befin found that pay shmta am rmthcr well defined. hmmonly the 
shoots BPB srn~ll+ 90 that in wveral of the rrinr the raluea a r ~  said to be bunchy. I n  thp 
c w  of the Comet mine, which Ilm RO far hpcn thr I u p t  PTOIIU~P, r5 wI1-defined pay 
shoot l$ng diapndly in the vnin W R ~  m i n d  to n dcpfl~ of about 1,Mn f e ~ t ,  but even in 
thia A d  much nI the gold ~ r c u m d  in nests nr bonanzas. 

A smnd tppr of occumnre is sllown in the Kcmingtnn and Fkcka lades, which atp s t ~ ~ k -  
works or lractarr zones h the diorite, Iillrd with win stuff and rfimperabla in a wny with 
the TrearIa~ll dcposite nn Douglas Tdand. Thew Ponm of brokrn w k  Elled with intcp 
.sc.rting v~irt .~ of quartz cahying w~lpllidn nlinrrals v n ~  in width up to nt Irml ]On feet, 
and onr of them wm ry0rk-d in 1W tn have Iwcn opncd nt n rt~pth nt 1,4W fwt for 
& lmeh of nhut 200 Ippt. 

Thr third snrb of lodr is diptinpi~hed frnm t h ~  other two by occurring along tho. contach 
of tho intrusiv~ 1 ) d e s  of diorite. The two exanrples noted nrr the Johnmn Iwk, at t h p  head 
of Johnson h k ,  whero the rock next to tbt= djuritt is p n s t  one, and the Greek Bqy, whRhic11 
ir; a oornpIex -gat@ of wins wnlrring in bIsck slatm next t v t h ~  boundarp of themain 
diorite. At the qJol~mon pruporty there in a 7mnr or mm~raliretion following the somowhat 
irregular ronlact of t h s  pxnQtont! aad diorite, hut l ~ n ~  mainly in the intrn~ivo rock. 
Quartz m u m  in many sharply d r h ~ d  veim which n m  diagonally out Imm the ronbct, and 
while thess sre imegularl~ sp~rmd the rork htween them oftcn contaim a network of inter- 
mcting veinlets. Tho rock carries con~id~rah!~ p~ritr,  and this minerel also impregnah 
much of the &or& where it is broken and fi l l~d with quartz. 

The &pk Boy is a good example of rt stmng st-r lead, since it iq wmpased of many 
small, nearly parallel w hraoching reins separated b~ p b h  of the slatp country mk. 
The. examination of the Bernem Bay diatrirt in 1933 ass made in tlrtee or Iour d a p ,  

m a d y  lor the  pup^ of determining the deairak*ility of mom detailed study in the region, 
and as Mr. C. W. Wright p i m ~  to study this district during the seaeon of 1905 descriptions 
of the different properties are not given here. 



A RECONNAISSANCE OF ADMIRALTY ISLAND. 

INTRODUCTION. 

In preparing t,ho Iollowin~ wprt upan Admiralt,y Island the principal aim has h to 
point out tlic pneml distd1)ution of lt io minnrnl drpoait.9 and-their rommerrial importam, 
tu dwrihe t h e  direrent nxIc formatione axpo?lexl on the island, and aa far 8s p a e i b l ~  to 
prmidp a gnologio guidr lor tho pmpoctor. 

The Bold work bring upon thin rtvport m dons in July, 1934. At this time all d the 
important minw snd prtapwts on the, iuland wem visited, rn were also the mal dqxmits fit 
Krmtenahoo Inlet and Murdsr Cevo, N o h  wem gatbed,  mainly from tho shore E X ~ U W B ,  

for a pnem1 polq$r. map ol thr! island, and wbm time pcrmittrd tapgmphie sketrhc~kere 
nlso made. 

Ihp writor wiqhm to nxp-  hi^ wtiturlc for the many valuable sugptiona of Mr. MFMJ 
H. Bmoks, t~ndpr w t ~ m  ~uprpision thia work was carried on; a h  to Dr. krthur.C. Spencer 
and Dr. Fred. R, Wright for tboir hearty rwpemtion and help. 

GEOGRAPHY. 

Admidty Inland, one of t b  l a m  $lands of the Alexander ArchipIngo, lipn ud jamt  ta 
thc mainland muth oi Juneau. Ik latitude mnges from 57" tb 5Sa M and longitude Zmm 
1X'3° ,W' Lo 1.7Y. idland i cornplt-tclp mmundd bp inl~od rhann~la, no pnrtion of it 
bPng t l i m ~ f y  PX@ to lhp Pacific &an. It is a r n w n t ~ i n m  maw 01 vprp imgulm 
outlinc. mp~rakd imm the mainland by StPpbm Fwsagr and from thp ~e%wnrtl islands by 
Chatham Stwit. I!n ahore line b indcntcd by numerous h y s  and h l c b ,  charartfiriditir' of 
tl~opntiramnmt. (I3I.X.SX1II.) 

Tlin idand s~ wen from tlm rhamels p m n t s  a h l d  and m@ relief. Within short 
ditibanm ol tho coast tlto land oftan sism to ekvationq of 2,m tcr 4,000 I&. l h m t i r q  
thw molmtain q w !  am fio~la which form n a m  id~t.4 end bRy in t tip mmt linr. f lwm 
aru no g l n r i c ~  on thr bland and anow wmains during the m m r  month9 only in tho gulchm 
lnrtdinR to thn hidrest altitud~s. 
ii nr~rt~liwnd view from a summit in the wntml p d o n  of the bland P A V P ~ B  L mIstiw!y 

flat ama &ottn(f with many lakes; t,o tho south the ,qmeml gepcct is that of w l ,  pmipitnus 
mountnina Iormina apum of strikingly uniform heiaht. Zow pmw travenr Ll~r island Imm 
Molo Hsrhnr and Windfell Hsrhor to Kmtznahm Inlet. To t hp north comparntivrlg mmnv 
v a l l ~ y ~  am prominent hetween the declivitiss q l  the small mountain mgm,  which tollow a 
m n ~ r a l  nwthwmtcrlp dimction. The rnaunt,ain p a k s  a7rraR.e 3,PIOO l ~ n t  in cle~~btim, 
tho(& a Inw m e n d  to over 4,000 I&. 

Jt.~n*ksof raryinp Rtructure and hardna  occur diatribuied in anrrow blta or ocrllaimally 
tmadrr z u m  trrnding northaeskouth~sst. Thiq dispit ion of t k . ~  lormatiom hae lawly . 
contrull~l t h ~  rnwlive prwwm. 't%e upturned ~ d g m  of miatant schists, limeatonc.s, and 
-ionel intrwEvc m m  prmh =aheve thc genwrnl lcrel  ant1 torn1 tlir hilla. r i d p ,  nnd 
m t n t u n  peaks. TIIP a m  of m1t s h a h ,  san&toacs, md other I- miamt rocks nm 





In common with the p a i c r  pnrt of  armthcnq~rn hlnqkn, this irlartd has Gocn r u w d  
during a m t  epncli IF Rht-Esl irt., to llir nt+tion ~ r t  wliirh lnnny of t l lr rnit~or k o p p p h i c  
fraturn, mrh ae Eskr la sir^ atid m~r~dtrll rnt~~lrltnir~ nllmtnita, nut I* nttril>utd. 
The p r a l  northx-~star~lthr1mt t m d  u[ ~ h c  vullrys and urneZl rno~~ntrin mnprr un thc 

i shd mrrqmndrr to that trt ttw rntite roast ~ I I  ~ n t t h c a ~ k r n  dtarka, and to tfic b d a r  
struciud Imtum uf the mk~. 

GENERAL GEOLOGY. 

ma component tmks 01 Admiralty bFand nrn ot many mrta nnd mrur in T O N  ~ornp lm 
m i a t i o n s .  They Itavn k t )  lr~rril~rl in  pstt Iry drpmition Imn~ntti thtn wa nnd in part 
intnwion o f i f f l p o u s m a ~ ~ ~ ~ ,  as well RR hy rntptiun-fnm volrrno~s, All o l  thrm axrrpt the 
young~nt ha\-e h n  s u b j ~ t e d  tn m~tamorphisrn of glrxtrr or [pas uxtmt. 

!L%s rlivkion of t h m  lucks is bawd in thc rn~~ in  upon t.linir littiulcq$r nndstn~ctuml dire% 
e n w .  A mmplata clwsificntion CAR not hb rt tclmptr,d rllttil t hn at rntigrnpllic R U ~ T P E C ~ ~ O ~  of 
the mks in m u t t ~ ~ ~ q t s r n  Alhlaska. ir hptter known ~I IRI~ ~t pm.n t .  

GEOLOGIC MAJa. 

Far purpc#wul nf dmription and mttngmptlic. wpmontation t h ~  n w k ~  CII Admi~nlty Idand 
have been thrown i n t o  aornewt~ut nrltitrllry gro~ipr, wliirll finh clr.ripntrd l>y dilrtw.nt cr>lor~ 
or pattern- on Uio limo pnnying polr)rir mnp. ( 3 0 t h  131 .  XXI It.) 'rlln IIMP rtf thin mnp isl 

chart No. Rn.W of the 6 nited S t ~ t m  ('u~tlt ntid (:rodrtir S~lrctby. Sinw tho otmcrt.nt,ions 
on which tl~ia nzport is tmsed wenu alrnmt mtirrly rotilinvtl to tho rtlr*rrr, t11c distriltution ur 
tho various grollp or m k s  in tlir crnt r~il pnrtiot~ of 1 1 ~  islat~d vnrl nnl Ir giwn. Immlitiw 
of metauiferuu~ deposit8 nnd of c o d  pm~pcr~tu nlr inrlicvitrd I)_v apl,n,printu aips .  

STItATIIEI ED IIOA)(!KR. 

Thn stratifi~d wka of ;ldrnil.alLy Island may hr divider1 inln i.wn gmiip, snparntod I)y a 
colwpicuoux unconforrnity. The lint g~k ip - t , h~  rnrtnmo~pl~r~od nm*k~- - i~~~( t id~s  Iht: 
bcdhd mkR which havti Iwrn inlriratdy Ioldd and in conrral higl~ly mt~tarnorpl~m~d. 
The wrnnd group-tho nonmatnmorphm~d rocks-is mndv lip ul  rclr~tivcly flat-lying find 
pradic~l ly  unnltered lwds whit$ r1)~1 upon tllr upt.urncd rmdgw of ths nldnr rncks. Thee 
main group have heen nuhdivid~d in m b o r d a n r ~  with their litllnlofiy. In thr olrllmr, rltai~ly 
folded mmplex there art. two Pnlcorroio divi~ions-+na rompc~rvl of ~lntrt end Rmmstnnes, 
the other mainly of limmtonrs, rh(!rty l i m m t n n ~ ,  ancl at.hist~-unrl nnn Ml>troznir divirrinn, 
compmed ol canglom~rnt~v and nlatw. I n  tluv .rWnnrl gtuuy) tho rnal-hwin~ wries ot lato 
Mmroir and early Tertiary aw has kwrn sppnrntod I'm~n l ~ v r  flow whirl) lie nl~nve it. 

Surficial depositsl of glwinl nnd FitrP~lrn origin hnvn no arr~rl i~nport~llnw on ihr inlnnd, nltd 
in no pIm have they h e n  found to corny gold. TIwy will, t,i~rrt.for~, nnt h rmPiderrtl in 
thin mporl. 

A cornpariaon hetwwn th@ polnRir forrnntion~ nnd tlin oocurmnao nf oms-in muthenst 
b l d a  and northern Colil,min short--s n ~triking likonm. In tho United Stntca O m l ~ i c n l  
Survey folios on the Cnlifarnia district I? L i n d p n ,  Turnrr, and ttllnmrn~,a twn innin 
divisions of the strntifi~d mrks  hnrr Irvn mnrfr. rinrnrlp, tl~r"&rl-mck .srricn,"whirh cnr- 
reqmnda to the mrtumorpl~osed rrwkcks nl hdmimlty ln l~nd  nnd tho "Siipcrjnmnt rrriw," 
which is quiculent to tho gmup 1)1 nonm~t~~mt~rphowd  nrks, aR hcw d~finod. 

U M O O W P O ~ B .  

Two important kolngir. ~~nimnfnrmiti~s nm ~a1tiMlt.d in the wdimrnt~ry m k s  of Adrnip 
alty Island. TIIB older of them is ~liwil ljy thr kmnt dilTrmnrr in n$.f Iwtnw-n tho rrwiln ill 
the mmglomemtes ltnd s1at.m rind ~ I I R S P  in 1 1 1 ~  ui~rlrrlyiag nxk Imds; nlm l>y tlir stnrrtilrol 
relntiunv of the formor to tllia latter RR exZlil>i&d on tlic yot~thmt~a Ridc of ihc i ~ l m r l  nt Ilprriw 
Bay, and hv n mmewhnt p n b r  arnmlnb of goncml metamorpl~irn~ in tIw Tirn~d.0~~4 atld 
schi&q tlran in the mndwn~rstm and slntm. - -  

aged@~ A t h a  U. B.. l~~l loa 3. ril. UU, ctc,. U. 8. Gcol. Sumy. 



Ininlding Ihiq crldar romplrx rln* sir!* 111n- nr r o a m i d  grey dinrjtpl similar to ' t h ~ ~ r  
ol tlw lbnrt lhp on t l ~n  ~nninlnrid; r ~ l w  dlkm ul n n k i t t ,  h a l t ,  md relutpd mks. Them 
Rrn r l m r f M  trEow under tliv l tcding 01 " Intrusi\-e -rks.-' 

Tha inrtnmorphrntl mrk~ crimp 11.v fur tlir p t r r  portion ol Admiralty Island and 
alm nf mlthwt r rn  .ilmkn. Tn thr ~ r s p r r t a r  t I i ~y  are of the gmatest in tcmt ,  s i m  they 
form thm inrC~~cir~:: m k  ~l !nust OI tlln i r n p l r b n ~  OW deposits. 

The slate and gwenutnne g m ~ p  c~lrnpriw tlrc m k s  uccurrin~ in c t m  m i a l i o n  on tho 
cwtrrn  id^ ~II .it\minilly Islund. wh~nm they mver a\rnclst a!! of P~ninwtuln. IllWtY 

m k r  Inn11 n prorliinrnt Icnturr ~Iong t l l ~  cmst 01 1h nlninlnnd nnd on Ikniglnr Irlanri, jurt 
nnrrh of .C:IL+I I'rninntEa, Ttlr p ~ i i p  is nlnde up nininlr of pnstmne, aliich i.r ~1trrt.d 
analmito, or dinl~w, ]rut thtw nrr wmc MF of uolc~nir tun nnd w n s i n n n ! I ~  Fmlr td  mt- 
Ix~nnrmun ~ l ~ r n l ~  now niter4 to pptiitic srricitc schist. 

011  ~ I K I ~ L ~  lldnnd t l l w  p n n t o n m  arc unlnlI? mawive. h t  on OIL* I'minmulr l l r y  km 
ordinarily rnther schktnw, thwg4i ~nawir-e nnd wbistosp hnndl firr often Iollnd in nlfcma- 
tion, Tho drike ot the m n d a n -  sfntctum is nnrthaest-srruth~nst, nnd the dip, I ho~plh 
~toPp,  k WRII,~ irtctin~d to the nortft~ast. From I&[< tnrurriry! in li~~i~*ltorw Ivdq 119- 
ciu~rd with nirnilnr intrrhPddPdpp~nnrs nnd shes I I ~  Taku t Inrhr, lurt r w n ~  St ~phrna 
l*mqp imni O~:IRS knillc'ujn, tlw d n t v n - o n e  ~ t t r n ~ n  iu ~ r t l < d  nq ill Cnrlwm- 
i lenw we. 

Slnt~.-The rocb hcre designuterl slate rnigl~t pcdtnp 1w mow pmprlv bmnl pltpllirc 
or o w n  whiqt,eiucc the rnetnnwrptim \x= l t i r t~  t l i r ~ - d \ r ~ ~  r x d u  thnt. nf clfdinny rcmfinff 
nllitcs md their rlrnl-age is irregular or JI-;~?, nl th~r  thnn at might. Tlw nnmm iu, ht*wrr.~r, n 
cnnceni~nt  one, rlnd k ing  in p rn~ r i~ l  irslq tl~nna~lior~t, tllc nyiou, iv Iim. n.taitlrd lor ibw hlwk 
lnminnted ntg~lluceoua or rlq*q-l>~rt;, wllirh nltrrnnb with tlw litltr*trntfn m gm-ndonm of 
Admimttg IsIond nnd cornpow n cunsid~lm~l~l~ plrt (h 1110 1wtI-plwk I'I)LII~~PX 1~1141 ~ I P ~ P  nnd rm 
the adjncpnt uluinlnnd. These tilwk slab wpm nriginitlly ~.i~rlnlsmnccr)tr~ nhulw, lruc p p h -  
itosnd n~ica llnw benn develop4 in them as A mlslh nf rnrtumorpliimi. I n  many plunw 
t l ~ y  cnmy nurneroua wins ur ~ t r i n g m  or rlelnrtz or rlllcitc r~rld t111.y n r ~  10rnIS~ i t i l p r t ~ r i ~ ~ i ~ d  
with pyrite. Both sortad minernlizatinn nro nrrmmplu~ind \!vpltE in w a t e r  nrlr-w ~imrnintu, 
though up to the p m t  no ntinpr havr ~WII rlrbv~lnp~rl. 

Gwmefmw---% M d p d  mrk of c*i~tll,r ~ullwivv ur st-llialw ntnlniurc, of pnrpliyritir to 
fiw-gmnular Z~xture and p n  in ml011, i% Opn~ 1 1 ~ ~ i ~ l ~ t f c l  Ily i,llr ~ n c r n l  term "gnwn- 
strmp." The contponpnt m i n ~ n l s .  IIILI*~ u l~ivl i  &n. MY+IIII(~R~~, ~ i t t ~  i r i  I hr jnHjn nnrphitnl~, 
epdote, rhtoritr. rulritc r r i t l ~  wmv qrlnrtx, rlrltl nunp~~l~titcb. T\lr ori~innl plqiorSn4n frlrl- 
spar is d t p d  to mi sit^ rind I~~~IV.III i tv ,  t1n11 ~IIF pymx~~t~nu i~no r.lln11~d trl nn~plliholn. 
Thew niiwralu x - t ~ r ? .  p t l ~  in nrittblant, IIII~~ ..o t tw nlr-k-l ihmmarlvrfi mnp Inm n. ccl~~lpnm- 
tive!? mswirr I l~eqzh ntlr*rrd ~ r r ~ l r c i i t r .  to ~~i~pt i i \ xb l i t~ ,  uctinnlitt. whist, utld I:R~-HPEOUB 

d~hr i re whiut. 
The occurtmm of t i i t  pmnstlmlr. in~rvrlrrt~d r w  thry nrr with thr tvldimnntary h d a ,  

st* thnt tEwy m p m n l  ~~~tlmuiuir* ttf i p m ~  rnntrrj~! thmwn out ovrr tlla sea hotturn 
as a mdtm lava and in thr Inn11 nl k r w  Vsnmi~a.nt* clr volcanir Euff. I n  no place dws the 
lrrk -r unsltrml. and in ninny r - n w  i t  i q  i tn~nmibl~ ~ r ~ o  drtrrmino wh~thcr the ~ h d m  
k 1 ~  mrp originall!. ~ I V  tnnwir* crr iramnu-~i!al rl~enrrt+r. Ofkn, too, thc ~t rn ta  of tuff h n ~ s  
h o ~  indumtvd, w an tr, p ~ t l y  n-umlrlr tn~ ly  mnsaivr m k ~ .  

Zindrr the tnfrmrrmp tlio Ivrscnltvrrd nn~p?liIn)litr 11Ein~?i plainly it* derivation from 
ignmus m k s  of thr I y p  nf nueitt~~nrlc-ifitc a r t  dinlmw. l 'ndnr tltr mtlrwnee of p-m 
i h  nugit~s hernmr mnvrrtd infn arnphihnlr ant1 rlw wha~lr m k  js f i l l d  with minute 
nPrdlw 01 th mmr mineral. 

X rmk t?.pc int~rntediutr lrtwwn I~IurLPk mlntr rnd n m p t l i b k h i s t  is of common mur-  
rrnw and ?lap brrn dt.simmtrrl nu elat>. n lnpl~i !nr l~ l~iut .  ,\n lntirnat~ miding of i p w s  
and d i r n r n t a ~  prtir-lvc In thin rnrk indiratm tllr sddrinn nl vn!ranir rtlatcrial duriw 
ordinsr.v wdimenttltim. N.nm>w h l n  crf ~nlrrlt q~tt-wxd erllistase mnglomerah am 
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int&m+ifir*E in ttw p m t o n e  shintn. Thw ncm r>hePrrrrl uuirropping nL Irut om 
Irmdit,v ml, MI far u h~nnn,  BTP of n0 gmat a d  importam. 
Thc ptmtnnrs  at .irlrniraltp T~land m r  maid! in a Mt incli~dinp: Lhr F r w r  pc~rtinn 

d (;Em I '~niwl~la, hut nrk.; d ~irni lw npprancc an! nlsn i m t a r l y  invrdv~d wit11 tr io 
limtwonry nnrl whisin in ( I I \ I P ~  p r t i o m  of the inlmd, tho* lor tlw most part t h m  lrtkr 
em intmsivu. 

W m  -pot limrcltnrm and whi* is made trp nf romplmtp-folded amta,which can rwt 
h dividcrt nk tnc pnwnt timt.. Thpir sppamtion Imm the slntm and Wnstonm which l ie 
k~ tVia ~~oPt,hrwt in JIWII On diff~renws in the pmlominating mck t+-. So contact of 
thwh l w a  tliviqions wrm o k r ~ ~ t l ,  but their relmtivr digtribution is nhum on thr map. 

Yirmhirt ,  phyllit~, md lirnrntonra am the principal m k s  in t h i  division, t h q h  
q u ~ t r t t i l ~  i* fnur~cl in meny ~ [ W P S  in rrlativcly .mall ~mountn. 

Tlro pmhnru o i  nmny untirlin~s nor1 s,ynrlinrs in thr .r( rurture of thew hds is  n prnnrinrnt 
f~nl~rrr .  'nin axlnl twnrl of thcw folrla in N. 211a-100 W .  nnd thmy vary in width from 5Ufl to 
2,TflI Iwt. .llnly: ~IIP w ~ l t  n t ~ n l ~  ntrrth of ICilliznoo P R C ~  of mveml smdl COI~PB marks tho 
pr~itinn of n ~pnrlinal fold, giving a tuptqrrlltltir- oxpn*mion of palogii. .irmrt.rt.urr. This 
Ir-niiml is Inwt Rtrikiwly shown nt Point Jloplr~wn, Sq l~ j rn  Chvn, l'oint Aii ldcn,  ant1 nlnw 
tlub a-twd t l l w r f r  of Iluwk InErt. 

L i n r r ~ t a c . - ' f l ~ r  lirn~slr~nrr~ nw alE rn~tamc~rpl~it=-thnt in, thqy havo hnn altered Tmm 
t h i r  rripinal mndition. In moat mwa 11rrtl1 t,hc I~tlding plrmm and tlu, includcd lowit 
n*mdntr harp l w r i ~  drqcmyarl nnd thv m k  iu rhnnptl I*I a white, fi+nd marhlt.. T11k 
rryut1~lli7~rl liri~calanr fonn* mnm or Irw pexxlnnwirr ntrnta in thr midst ot other nletmorpl~ir: 
nrkn. It, nnri~w Imlh in narnjw lrrln a114 rur Il*ntir.ulnr Rrrm SPPPTBI miles in widt,ll. In 
many pl~rvu flir l i r n t ~ t ~ l n ~ ~  p m  IF inwnsildc ~rnr l~ t inn  into ralcmous and siliwou* 
~ J I J H ~ R .  Alnr i~ Ihr wrst .\n*n. r11 ttir iulnnrl Iwtln of lnarl,lr am ex+ Im a distnnrr of R 
m i h ,  and ~ i in i l~ r  OPPII~~IIR~U 111ny lw r~twn.r(f ~t ninny other point?. Thin mlvlrlr in 
~c,rrwitlo tn trmnsportalio~~ on(!, t l ~ r ~ u f l ~  not of u n i f n r n ~ l ~ ~  qtrality,mme OF It may pmro 
of VRIIIP t~ I> i i i l t l i r~ f i  dnnr. 

Qnart i l ru .  C)llar.tzi!ru nR* 111~tnnlr>fphOHIY1. uitirpotls rrandstonm md diPItr trwn Z h~ latter 
prinripell,v in th{*ir ~~~~~~r I~nnEn<*h~. 1t1 M ~ I P  rnw.4. h m ~ ~ ~ r ,  thrp nm CI~RPIF nwwi~td 
with thr linieskmrs ~ t i d  Inn? ILP dtlr ~ i l i m l t .  ~ ~ p l m m e n l  of C ~ P ~ P O U I I  matmid. Thpir 
occljrrenw is uil~iilnr to tlinl of the Iimmtnnr, Grin: infrrstmii6erl with other mrinmorphio 
mk.t, tho\ i~ l j  Cl l r? .  an* lnllrirl in tt~urlr narmwr-r ?wlrs. Thqr were pnrticu!arlp not4 along 
t b ~  ~ h r e  nurtlr ol Pylnw I h y ,  at Jlrrril~g lJny, and on ~ ~ l l  Tsland. 

.Trhbts.-l'ndrr tl1i.1 vnmrrrrl trml sn- inrludr~rl mek brds ~ a + n g  p t b  in mmp4tion 
rnd ~ p p m n w .  T1wq nrr. in t trr mnin nf wdinwntary o<+n, t ho~igl~ t he pncipaid 
m b  ant4 msvinnal ~ t r n t ~ i  nl nnip!~ilmlrc?rlti~t-liuv~ pmtmhly oripinntd from m n i f w  or 
d i q r i h .  Ttwy hnrv l n m  Itrrmvd t~!. t h ~  thnrou~h metamorphism or mrpntalIi7atiun of 
mndrrtonm, nlialw, snrl ignr*n~* nwkr rrndrr pmtlm. ' 1 7 ~  schists r m h m  Q .*rim Tmm 
mthrr rclnrwly rmtntliiia. %+asia.llvn tn ntlirm that ~LPP P & V P ~ ~   fin^ mind anti rcnrml>!r 
slatran. TIP nlml pnnr~inrnt nnrl ~lnmdani min~rnfe in the rniru-schists RTC q u ~ ~ f l t ,  ~nlritc, 
muworitc, hiotitp, and rlilnritr. with cnn~idrrnhlr ~rnnunts of Ir lkfnr, rwiahlr pmpottiona 
o[ pmrt, ninpnrtifr, mnrl nc~mrtrnlq othpr minprals. T h p . ~  minrrnh 1111 p m n t  in all 
do-of wlat ivv nEnrodnnc~. Qi~nrtr mmpiimes Iniplr prrdoniinatm, WI that L!IP srhiata 
W ~ P  into clit~rtxitr: agniri rnlcitr nr ddnmitp k o m w  sht~ndant and the 1 d q  arc rlaswl 

ml-hirt, wl~irh rlin>+ m d r  intn whi.tw marhlc. Thr- mimrms minds ,  either 
murr~~vitrb, rwlric~itc, t~intitc, rl~lnrilr, or talc, invariahlg ib in i-lar Im?~rs pnmlld to t h  
st.hiatosity. Thpew whi~tn ~ I P P I I ~ ~  the p t ~ r  p~i-tion of Ilansfir~d Rnins~~ln and ara 
prnmin~nt  alnri~ tlir north fihnlr (*I thtb hlnnd. 

I'helIitr.- -'Iilin f i n q p i n ~ d  rnicwrhist~ whirh mppmximmte slattw am u d l p  termed 
pltyllittho vntl rrH rlintinp~inhtul fmm tbr ~ l u t m  in that i l ~ y  h u m  tltr rfrwlopwnt o l e  fincly 
cryst~ZLino tcrtunj lwcacrm up tho extreme metamorphiqrn tllcy have uadrrgone. T h e  



b d s  nw n f t ~ n  fincly wrinkled. P I ~ ~ l l i t r s  nrr distritmtcd over the p a f e r  portion d tlir 
islend, hiw partirularly notr!vorthy nlong tllv rr-vst s11ni-e of Seymour Can~ l .  

Ap.-Tllr dptcrnlinntiorj nf t l l r b  nKp of thew oldest strotified m k s  rps t~  upon r ~ ~ i l a  
&cwd kt P y l n ~ ~  and Ilrrring hays. 

T l ~ c  lollowing i s  an  nhstmct o l  s wport, npon the Paleozoic fossils Iron1 Adininlt,y 
Wnnd by 1h.G. 11. Girty: 

Thn faulm fmrn pnlnt nt nntlthe~nt Ptitrnrrr t o  Pyhw Bay, Admiralty rslnnd, rrh~ch ~ t l ~ n  mwms to 
mrrr nl  plnlnt on divhdv lr twprtb Chnpln Hay ~ n d  IIerring Bnp, hdmirxlty Islnnd, I* rllhollt c1alul)t 
i l p p r  Carhnniferous LII RW. rind prohahl~ can b. dcslgn~tml Perm+C-~nrbonlIwo\ls. Thia irnii>n I s  
h o r n  In  tr ~t l*!rt on0 orher point hi - ~ I A s ~ ~ - P o T c I ~ ~ I I ~  nllnlng d~strict-lvhrre womn nl tlln nm~o 
R ~ C I P ~  mrm oI>LnlnMl 1-t yCAr. This taunu elso I s  rntli-ely ~Ii~sirnll~r fmln thorn of tho Ml~rlaslppt 
Z'rlll~p anal Applnrhlan w o n  and finds nrnm? nfffnit~rr in thnw of weatom I11fitr-d Rtatra andl 01 
aqlrrn E ~ I M ~  ( N i 1 4 s i ~ J .  

(In the wrmt aide of .idmirsltp Islond, at JIarttIc Blufls, 10 miles north of Killianoo, ig u 
widn b i t  OF Iin~eatone in which nn oiynic srmnins u-PW lu~tnd, t h o u ~ h  nnmcmun fasuils, 
bntll of uppr Silurian and uf hmr :brImnifcmu~ mp, wen- o h t ~ i n c ~ i  from t l ~ r  prot~al~lr! 
continuation of the blL on Ihc wr\t &Ir of Clatbnrn Strnit. .\t Tab~r I!arlmr on the main- 
land, fowils of Carbonifcmu~ @  err collrrtrd Imm a linws!onr Iwlt, ~scwiatcrl wit11 nlslen 
and grranstnnea mppowd lo mmspond Kith t how aT Glws Pvninsttlu. 

Iktwccn the two iopego~np nrk divisions and thc onp ~fnwifird ~ ~ n d r r  thr prmpnt hending 
tlirrr is a mnsidrrahk i inconfom~it~. I71i.e in~poflant Inn. l r o r i r ~ ~  upon tho poltxic. 
hiutary ni tlln w\lnlr refion, is P C P O F ~ ~ L C ~  by a 1~swr d p f r p r  nf lllrtaniorphi~m in tlic con- 
dnmcr~ tm nnd m i a t v d  hPds 111~11 in tht, inrinlwm nf t l~r nldrr rlirinionf;; tha v c r j  
rnrnrncrn Ilcrnurrcnrbe in thc conglnrnrrntc.r IIT p~l>hlrs C11~Tirpd Irnin tlir tintlcrlying mks; 
Iwnlly hg thc rcsting of c r r t i n  herls or tllc r~bngIomr.mt~ lipnn thr ~ r n d ~ d  pdffpq of limestone 
strata, nnd l ~ y  tltr prrwnrc or lowcr Cwtnr~nr~rt fowil~ ill t11v ynllnp-r l w d ~ .  

The rocks of tba w~1orn~mtqrnywnrk~-9l1ltP divi*ilulu R W  JnIOrd in with thn ~:dcr 
fomlntions, but the rolntiuna wl~irh Imro h m  ~tntntl indirntn, .lint, l,lmt tlic nrdi-r m k s  hnd 
k n  considorably folded, oomprcpsnd, rnd rnrbarnorpllcmnd Ilrfom tlhn ynunmr werp formed; 
md, m n d ,  thnt similar though mmrw~int IWH int(*nw fa ld in~  and campkon followed' 
the depmitinn of the lowrr Ccct~lceuus hotls. 

The f d  which nlw mentionrd in the followin)! pagm show tlint thia series mmsponds 
in q a  wit11 the " M n r i p n  bda" nf tho '"fotllrr Ixriln I)i.ptrict" in Calift~rnin, n fact which 
furnishes n key for comIrttiog thp grolr*b*ir. n v m l s  which have n hearing upon the dnpwltinn 
of the metalliferow wins in tlbc tun r ~ i n n s .  

The xtrntn d crmglarn~rnt~, porwnrkr~,  nntl sllntn nccur nt  Pybus nnd Fleming buys and 
on the lower pnd of the i~lmd, t)uk 11rc.y lkrr mninly doveloprd nlrrng the shores nnd on tho 
isinnds of Seymour Cnnal. Their nttrt hrrn t~ontirluntion is found on h i n t  Young, nnd they 
nre nlso present on Portland Islt~nrl, nt~rtltwmt of Ihlt1gI;rs l~lnnd. At  Yankee COW, on tltc 
mainlsnd, nhout H rnil~s sout!i of h m r m  B I ~ ,  rorks nf sirnilnr nppnranrm arc found which 
mny blow to thr w m r  wries, ttior1~11 rlwy wem l o  'lr intrrbedd~d with the dnk-p~nstona 
division. So sirnilnr Iwds wrrr  nl~wrrrd nltmg the north show of Kupwnnof Island. 

Cmglomrral~s.-Thr r u ~ l o m m r l w  ul this rliviainn n p p r  to rrpnrsent ancient hnch 
p-cwets nnd cnnsist uf n n  f i~wml) l~~pc~  of grrpnsronr, granite, quad., alatc, limestone, nnd 
srhist frqrnrnt.4 intprhrddrrl in n rl~rrk+olorcd siliwous mnndrnaw- In s ~ n ~  rases pmn- 
sum hns nntirtl~d t l~r  fimnllcr mrk fmgmrnts ond p l ~ b l m  of these eonglomemtc~, hhou~h 
the lnrpr  pchl,lw or cold>h da I I I ) ~  ~ 1 1 0 ~ s  dictnrtion. VIP c ~ n g l o m t e  varies Jrmn n mmme 
wmtlqtone to nnp witll ctvl~bh (1 to (i incZlr.4 in ~Iinrnekr. Followed a l o n ~  t h i r  strike, the - 
b d s  or rnnglanlrrntr nllrn pnw i r r ~ ~ r I ~ r l g  jnto snndstone and shte. The component pb 
hles nrp of cnum ~,ldcr t l ~ n n  t hti rrwlglomrmte i t s~l f ,  and this f ~ r t  p m ~ m  t h d  such immus 
m k ~  ns grnnite, grconatnnr, nnrl melnphym wern present in the region preriouq to the Ion.pr 
Crctnwouu p r i d  nt dnprmitinn. Fr~qrnent.n of lirncstone, slaw, ond p n s t o n r  nm wcop 
n M  as having mmr3 from llro rsndorlying fc1mQiona which nre mow exposed in the e o n .  

Dull. 2?7---11 



Gm@r.-ThP term grnymck~ i u   PIT rmplnyed for n m~tnmmphmcd rmndNom rum 
passd of quartz, feldsp~r, ~ l n t e ,  nnd 0 t h ~ ~  m-k and minrrnl f r m p n t s .  lt iq pn~mll!*  a 
tough, tompact m k  of ad~rk-gmy ivlor. ?.he diffrmnw h t f f ~ p r i  it find thm qunrtfit~ of lltc 
0lrk.r stmtu is in thp d q  of :htemtion. J f  t l l i ~  wme nunrlslonr irntl 1-n m b j r r ~ d  lo  the 
sanw dynamir and rrtli~tforces st~ich produwd thc qrlnflzit~, o similur mrk would pmhtrlv 
hara rrsulfd. 

Ski t . - ,b~ thp mndstonw during m ~ t n m n r p h i  pi.* into pywarkc?r nr qunrtnih, m 
tbe shalce and ria? h o n t r  slntes wl~en not yo tttoh*ud~ly nrryntnllizd na to ykld phyl- 
lit- or rnicn-schist*, ahirh nre rlinrackriirtic of the uld~r  utrntn. Tho distinctivtr r l l f f~pnw 
httr.e~n d n t ~  nnd nhnlps is the m i u n  by thf former ot n new clmvnp tlmt mtly lie nt 

any and? with t l t ~  oriRinn1 I~dd ing  or the m k .  Slsdrn prPc)omin~t~ iu this rrriw arlrl ill 

fibus Boy nntl W& OI I'nini YWIIK. an thc north ~ n d  ol ~ h r  islnnd, thry nw rxprrwl fur n 
width ad n~orly a milr. En Sr?.rnour Canal thry o m ~ r  int~rrctrnti!iwl with t b  rnnplnnlrt- 

a t e  and gmywi~ckps. 
Dikr mckr,-Dik~r, ~~sl~ntly  d mall  sip, lnrr ~hundnnt intrvdinpl tb m-te, pmp- 

wnck~, and ulntc N ~ M ~ R  tnttl uEmr the Mdim plum nnd crltt in~ it. Thrir width m n w  
frnm 2 te 12 fwier, nnd appnrmrly they hutc nn pncral dirrction nf trend or dip. '!limy vary 
Imm acidir ondrwitm lwir htmlts nnd a n  of n t&t-p-ey to l~lack mlw. T h ~ i r  t ~ x t u w  ia 
nlmp porplipri~ir, and oitcn I~ldapnr or amphiturlr rrpstal* orrut nn phrnocrgAts in  the 
gmundmm. 
.&.-The q o i  f h m  Mf ia knom fmm t&lfi nnvrrin~ in the dates on the 

north shorn ol e lms  Bny nnd in fhc u m p l m r m t ~  l rdr  n rrw mil- to 1110 nortli, The & ~ Q F  

minntion of t h w  I m i l a  mnck hp Dr. 'r. IT. Stn~rtnn, wlio prp~rts  I L ~  f n l l m :  
The ewlrrsma or Arrclla tmru f'.6lrlrs nar. A ~ l r n i r r r l t ~  Islrrnd. 1~ apputrntly tpfernhle to spv!Pa 

that In ~ u l ~ t o r n ~ a  and udjsrrnt dtatrr nrrrhnrnrtrr~ntIr n! ttlv l r r ~ r r  Cn,tnrm~rr. A urrllu pfnchli w l r r -  
ring In a low-r mm than Aurrllrr rmS*f<olli.r. Ttlr .\In.bkan ~]w*~t In~n* proLrh1)' lt lsrl  comr Imm rllc 
Inmw Cmtacmv~, althnll~h st rlvt c o r r r ~ l ~ ~ r  Inn In n.nnlrml savnivs hrrl Iitiukrr1r~n.r ljy the i r ~ v t  t t w ~  the 
gmva Awrllu with sfmllnr hpr.rflcfomb~ rnngm~lfrlvn In1,h thv 11pp.r .J~rr~~~r l f .  

M q  ew thurr open lo tilt wnir quwtion nl cxnrt nv ~q the M n r i p  L ~ d 9  OF Ikli- 
lornin. but thr two mn tw dimtEy rorre l~~trd  with rnrnrthitlr mom than prohbility. 

The nonmrtamorphcwd nrk* rrr t Ilr yl~rnpst  un t l ~ r  i.sl11nd. T h q  cnmpriw n~ asapm- 
binge of mnglnmemtps, sllndutnnnq, nrld cur~l srrlrnn, t c g p i t ~ ~ r  wit,h m - n i  v o l r ~ n i c  nutJJ11w9 
lpinguncoofannnbly upon tile. rn~tnmnrphwrl mckrr. Ttio prrwncxr of tho con1 l d u  indi- 

. catw thnt the ronditiotw wl~i th  ohtnin~d d t l r i l ~ ~  thin prriad of dcponition wrm tlinm u i  A 

d~al iow ma, nlternnting hem nnd tllrrt. with uwrmpp land r~n  whirl1 r~rrumulotcd thr vcpta- 
tion for t.he w o l  beds. That thorn beds wew lnid down ~uhwqurnt to thci nanin tirldiw c h  tha 
-on i* a w e d  frnm ttiu u n r l l ~ n g ~ d  conditiun of tho ror1r.r rind thr @lihdl~ amount of tli+ 

tortion to which the bPds haw been mbjwtcd. Sincc ihcir d~@t,ion movtmontn nt ~lir  
earth have muwd brmkin~ rrnd tilting of tlln h d n ,  I I U ~  this d ~ ( ~ ~ m t l t i n n  of the orisinn1 hori- 
mutal irtmturo is triflhg whon compnird with tlint of tho undcrlyinl: Rtrnta 

Ccmditim favwina tho dppnsition of con1 hrdn with arcmpnnying nl~nlm and condomw 
aten bc~an twiolr. tlir CIUW n l  the Cmtnw~us period nnd continu~d appmn-ntb without intrr- 
ruption thmugh thr Jhrcnc e p c h  or latm. This ia infcrwd Ironl tllr similnrity (I[ thr l i p p r  

Cwturmua hds on Kupnnnof Island nnd the E o r r n ~  Fwda of Adrnirnlty l ~ l m d ,  mmp~rimn 
of whirh ravonln no litl~olqir: or ntn~ctuml diff~m~lrps, though iltr rontuimd lmmil: pluntR niv 
diatirict. 

T l ~ c  mks of thiri fucrrmntio~~ hnvcr no d ~ f i n i t ~  ~t r i l t ~  or dip, I~I~I  nlr  rhnrnct~n'rd by Im 
qucnt nnd gr~nt d~vit~tionn in tho nititudr of thrir stmtifica~ion, thaup11 tlio arnmtnl of flex- 
 in^ nnd fault in^ irr modernto, l l r  cool-bmrin~ strata ornrpp fin awl% of appximetaly SR 
quam miles ut Kwtznnhoo InJot, in t l ~ c  mt-ccntml portion of Iha island. 



On the muthem end ul ths idand. st JIu&r Coca, d beds h -, but at, thip Ioc&lity 
n h s a 1 t . i ~  lava or tuff I m s  t11r iwl-ing mrk. Thr nlrtiw age- of t b  dmta wus not 
d r t p m i d ,  but i f  thp lava Rnw nf ttuc nrm ~ r p  ~ ~ l f 3 p - r  than t h ~  Farm beds a l  Rwtrp 
nahm Inlet-which [act is indicated 15 the ocrurt~m* r r f  tlir k l t  dik~rmtting thw.  lnths 
b d s  and hy tlreir nlrnmt horimnta! pitinn-I11en ~IIP cml M u  nt tliL p i n t  Irbpmwnt p o d  
F C  dppmitq. Qcrunin~ in ~ l l i *  ruy llip ml m i d  wrn to bF of limihd rxtent, its it 
w n ~  p ~ h h l ~ ~  dewited in Imal b&ns in tlit ~ r m  o l  lnrn flctm. In nlE pm4mhility tho 
wnnrlY mnterinl from which t t leml flh4 twn loi111d rir'lirr p w  in them dcpmiom or- 
b r n u ~ h ~  ill 1 1 ~  streams from nome nmr-l?y .wurrr. Mr. C.llirr u dr.writm #irniInr r!~poaib 
a c r u r r i ~  on the Yukon, whew the vnlcnnir r i ~ f f s  tvllich ~ l n t a i n  lltr rml mrbw m n t  
than tl~r Cr~hmous tR& ul)on wlljch Lblv~ MI - 

PqImrtcmles.-?ha cranglornertlt~s of thia I omnt  ion conni*t , mwnt idly, d lrIntP fraff 
mmta with pebbles of granit~, gmn-np, nnd linimtnnr, raving tn svernl iraches in 
dirncter. h l I  of hhe oomponent w k  f r n ~ e n t d  cnn Ir t nlrrtl to n ltwnl m~m.  .ShP4F hedq 
alternate 4 t h  those of wndstona arid uccnnional Rtmtn .nf a2i1ilc. 

Sadstqncrr,%ndstones pmdominntr in tflr r u ~ i t l m r i n ~  s t ~ ~ t n  nnd, likm tl~r ronglnrnep 
a h ,  they  re mnde up nl mrk frngni~1~11ts B U P ~  1tR d ~ t r  nnd limcstonr, rnl l~rr thnn of rninvnj 
fmppents. Thep nrr pnrrally nnlt, rrmfnining b~rt littlr qzlnrtz. nntl o I  n grmy ~nlirr. ('- 
kdding-thst is, n suhordiaute btlding inclined to t l ~ ~  p! i rml  utrntific~tion-is n d a m e  
tcridir a l  its atructuw. 

?r'hok.-,kann& fiire rise to ~ndctonw,  r u b ,  on hndrninc nnd d ~ i n g ,  rnuthand 6th ybld 
phnlrn- V i e  clldw~ nf t h i ~  *rip$. ~nlitniri n I \ i ~ ! l  IwrPrnlnp 01 d l ~ p  anti I~ilurninolm nlntter. 
h nmitll p m n t n p n f  imn R'ves them n hmu-n tn nld,v r.u!cbr upm rrml Itrring. TIIF! runtnin 
tltlrnr-ptm twit 1llnni.i nnd in pl:ir-r?r rllry gntdr inu* Imlq of Smny mt~t. Ti1r.a ch-llm nrwi  
ftwni uidr twlt?t, nnr! tb M u  itw crpnrrttrd lmni nnr nnotlrrr I!\+ layraol ~ n l l d u n r .  

I'mE. -731rmwtrrrnrt.1,f riwlun hil~nirr~ltf 1qlnntf.vxcrpt at hfirrdrr V t ~ r ~ , i u  in tndA lrom 
3 inrlrrs tn R Ilwt in tlrirknw. intomtnrtilirrl with wnmn of mrlxmntwwx ~ h u l r  nr mnrL+onc. 
Thr mull vnrir* 6nm n tllnrk l i g i t ~  tu u liltuminrma roll!. Its ro~nrncmhl rpalititw will bp 
tliw~XPFd ~~nTl r r  '*Eknnwnir mllrqv' '  (p. 147). 

.'Lp.-Tlre of t I m  hi. WIK d e k n i n d  by Tk. F. H. k'novItw, who mnka tfio fol- 
l w w ~  n&rnrnt, nn irmiIu ~ n t h c r d  nt Rmtmnhm Inkt: 

R r b  fmr am 1 Brn mhlc tn jtdm frnm the f m g m n t n y  n n t m  of the IPIIC~O they * Indlcatn the 
m n l l d  #\IP~~P M1-W .. t fw n v .  

'Ill* " A d i r  M i n r ~ n r  " i. quivnknt tn the Emne epoch. 
bd* lifl~trlnpicrllr rimilnr rnrtrmpping in Kelnt Stmit on Kupremf  Ialand were dpbrc 

miner! IF thr ulnw authority as lolluux: 

Thew pfnnts I;nrlmrtP h ~ ~ n n d  yvostion that thfag~iaCrPkrPorra. uml1 wonld piece them in thelo-r 
P r t  n[ I hr mppr I'mtllEmua, or appmxmlntely nf Tmromnian age, 

T h i s  htrrminatim Iurnikrw thr Inter q limit for the period *ring which the p a t  told- 
iw of mothrm AlaAa orrumd, the mrli~r limit king indicated ;by the ~W?IFTIW or Imwr 
Crctawo~ra ( A u d h )  f m i l n  in ~ h s  +pun?* rnch in ro l rd  in the. disturbance. 

Srtkquent to the Eocene ~pnch nf dopsition b t t k  ~rnptiom o r c n d .  ' h e  m t w  
portion ul them banalt ~IIIH'R WPPP ~ x t m d ~ d  owr the nmrthern prtion of the i..land, filt~np t ha 
~ h c n  rxkting vnlleya md ~ulnnerpin~ rho I i ic l ie~  mountain tops. T h e  rnlptms fomi a 
wries of lava shpetq and bedded luffs hnring n ainxirnum I hirknm d ?.ODD fwt. TIIP arm 
tbua c o v e d  IIM douhtlpsa h n  p r ~ l l y  rPd l rd  I? rrrwinn. but nt p m n t  appximntnr 240 
squaw mileu. Thn so~rrr~ of this volcanic met~riul v a n  drrp ~ l e c l .  tl~r rnolt~n rock r~ach- ' 
ing the ~urlnce through hundwdn d rmts nnd r m t ~ n .  'hw cents am ntnv mpkd hp 
the many Wt dikea,which may 1~ ohrvc.rl !hmu~hnut thp amn cuttiw the Fmne nod 

-- -. -- - . .  . 
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theddcr ~trata and mmetimes even the l a ~ a  k d s  thmnselvc~ Tl~r  positions of the moledo 
craters wern not. obsemed, though that alch did exist is Iiighly pmbnhle becau~e of the inter- 
tst~.aiiFi~d k d s  L~ vdcardc breccin and sroria, the wcumncP of whirlt would bc difficult to 
explain otllerwiae. The hw hcds am unt folded, but tlw?- T ~ M V  a g~nrrnl dip OF 5" to IOU 
HlV. The individual l k p m ,  which may lw. reccgmizPd un the mrmnlain derlivities by I heir 
diRerence in color, vary h r n  afew feet to tong of fcet in thicknem. 

The post-Eocene lavas of  Admiralty Mand are p~rpli~yritic mcks ~ary ing in mlor from 
g r a m  fa gray-black and in composition and Cxturr frum that of R hasic andmite to R 

normal Wt. Porphyritic texturware usuaI,although other tcxturd p h w  have heen de- 
wlopad locally. Amygdaloidal structure, with fillings of dele.csite, cl~alcedony, caIcits, and 
a zeolite which is prohably stilbite, is characteristic of soma beds. 

The only m i n e d  wrnpnenta visible to the unaided eye are phmocr?sh of plagioclaw and 
wmaionally ppxene. The micraewp~ reveals furthw mapetite and rarely olivinc and 
qmrtn; d m  a bram mlitimd gless in mve~al of the thin emtions. Altenctim products am 
calcite, spidote, musoo~ittr, chlorite, and serpentine. The p h o q s t s  of Eeldsprtr often 
 how mrlced zond ~ltmetum and p d e  in camposition from ncidic andesine tn basis Inbra- 
dorita. In the gmundmass the plagigioclase ia usually more acidic. Cornpad with the 
pyroxene tha feldspar mwm in larger amounts. 
The red surf- weathering is a feature Rhjch diflhguish~s these lavap from other rock in 

t11e region. 

The princid i n t h  rocks of mutheastern A l d a  ars diorjtm, whkh invaded the field 
during&iddle Cmtamous time, after the eerlier w k  b d s  had mumed their present folded 
condition. They m e  formed under dt?ap*catod conditiune, and have k n  e@ as thn 
result of great erosion. Them diorites m l p y  extensiv~ WCRS QTI Admifaltg Island, forming 
belts which intempt tha regular structure of the bedrlod rvclcs. The period sf inuwion is 
determined by tbs it that tho diorim cut inta the lowcr C'retAFeous h d s ,  und k u s s  the 
strudum of the sadimentryp rocks b m  in so p a t  n naeasulvc dotermined the boundnrics of 
thass intnasiva m m .  The nonmetmorphwd rock lxdv nm howntohavs h e n  d e w  
ited after the intrusion, and numerous pebbles of the diorite are ~mt~tered thryghout the 
u p p  C r a ~ o u s  and Fmne oonglomerates. 

This mli oorreeponds in compwJtion and probably in a p  to the C m t  R ~ n p  intru9ivw 
which am d e b e d  by Doctor S p n m  elsewhere in this bulletin (p. 13): 

The ateal distribution of the diorite, so f ~ r  w obsmed, is mprcsented on the map, titau& 
other nlaasas may m u r  in the i~nexplawd portions of the i ~ I ~ n d .  'This rock is prmninent 
along the weat shore of the island, where, in two instances, outcrops oxtend 4 to 8 miles. 

long axes of t h e  Mta are usually parallel with tho trnnd of the inclwing formatiom, 
and some of tbem probably extend for many miles inn nortt~rr-est-muthest direction. 

Othw intmsive rocks ot mudl 1- areal importace are g a b h ,  disk, andesita, md 
basalt, accurrjng ~~srlally in small dikes. While soma of tbme dike d s  arr pmhbly older 
than the diorite mapse~, many of them urn younp~,  but their relations are nut dafinitaly 

The mks of Admiralty Island, aside fmm t h e  of intruEivo origin, id\ naturnlly into two 
broad divisimls, based upon tbe degree of metnmurpliism which they show. The older, 
great IS folded anrl highly altered rocks, which cover dl but n wlu11 part d the island, m g e  
in age from Silurisn to lower Cretacnoua and comprise whists, li~~it+~tones, slates 07 phyllites, 
and grsemtones in the Paleozoic soclion, and conglomenltw, sondstonm or gmywaclres, find 
dab5 in the Mesozoic portiom. Bntll the Paleozoic end the JIwcrfiir. heds are closely 
folded and coneiderably metamorphosed, but the latter have b n  ~1tcrt.d somewhat leas 
than the former and there can bs no doubt thnt an important unwnfownity exists between 
them. The lower Cretmolm mh m u r  in s st.rip nlong Se+mour Cand nnd at Pybm 
Bay. Fossils which they contain justify h i r  mmIation the Maripma lmda of 
C l a l i f d  



T ~ P  nrmm[amorphoRPd mrkq rrrt upon ~IIP upti~rn~d and ernrld amta d tba ddpr tor- 
matinn*, m t ~ e r i n g  in l n t l  r.1inrnlml atnaes, a.lw11t Kcntznahoo Inlet and an the inland's 
r w l l t t ~ r r n  mtl. A; slmrrn !IF f rw i l  p l r ~ r ~ t ~ ,  t h ~  lioutnlnllrw, rurks err  of Fmnm w a n d  rot- 
p i  i I 1 i I t  n I i t  k TIIPJ- r - l t ~ i~p r iw  rung~orn~ratw, sand- 
*tntm,and r l l ~ l ~  m t ~ E  tonlmin wt PIX! \**!.: mml. V w  m k ~  LII {II~ .sworiil h r n  arc entimly 
dillrrmt in r.ll*rnrlr~r fntrlr t l~(r;* jir-t rzlrnl intl~t, cnr isk t in~ e l r l ~ w i  cntirr ly of h d d ~ d  vul- 
ranir r81lTq mnd lara IInnv, t l trn~pll nt \Fudrr  C~tve cmt d e p i l s  nre i n l c m l a t d  with the 
s r r l ~ n ~ a r l n t i r ~ ~ ~  r l l  lrwarnral rrrtrnt~ir I~IIIIP~~A~. 

( ' t r n ~ t y m i n ~ r l  p r i i t i a *  or tlia~rit lr nu-k~ .  I ~ rp  811~*01 w ~ ~ ~ c I I  invndr the mntamnrphtmed 
Irlrnlnr~anis 16 .\dli~~~mZty I Jurld. I I ~ +  ~ ( U ~ I I I K ~ P ~ ~  n* r~~n t rn~pmnPnu? I  with the intn~rivn ritm- 
I I i ~ '  I{nl lp.  F:rrr?+r~ hvrr t l lnn~ghoiit m~tlirbastnm Alnqka t 1 1 ~  invlwiotr 
111 I 1 1 t w  r r k *  app+.m i r l  hnvv fdrlhlnvti IIIV Inrt irltprrtsltr B+Edin~., enrl an ~ l t i n i im l t y  Island 
~IIP dnfr  of r l l i ,  ,Ils!t~il~nntv t - l t ~ ~  I* f i ~ m l  n* hiirr t11nn luurr ( + m t u t m ~ ~ .  T!ir pri<nl of 
ir~tnbmrlrl nnu n1~1r ( ~ n r l i ~ r  111~11 ~~w'I'IH' II!~I! tltt15 rnrn=pmd* with t l i r  p r i d  d psnndiorita 
ii~vnaioirln i n  thn Sic- Swatla.  

ECONOMIC GEOLOGY. 

( i C I l . l F .  

Altlio11~11 p,lrl n w t ~ i e t r r l  nit11 sirlphiilrs ih wirlriy d is l r i l~~btrd nvrr Admimltg Wmd in 
rlrlnrta rtbrtls, ttkrrc. ILW h ~ t  ivw knontt Iwnl i l i r r  w l i i r l ~  ~ I k r ~ w  sirrll u ~rincwntmtion d the 
111rtnl IIR in lilrikr vn111nt)l1' 11vpxi1.;. .\! rmly niul I lwnl i~y I inw minin~  oprstiom Rwen 
~rlrn~mwl Iwyrlrrrl t l ~ p  prn~ptirrg rlrlp*, r r ,  i n  rrihlv ~rrrrlv, lq.ajnd i h r  unnl~aE mwsment 
~lovrll)plnrnt< wrl~tinld I)? I ILW.  1'11tn Ibrrwplac.r s airn Irwp nrid u r ~ l t c d ,  and ~IIR mineralization 
is ~* i i l i~ l ,y  and i r w ~ t l ~ r l y  did ril1111(*i1. . \ l r l l l ~  u t i 1~ '  I I ~ P  ]indl !in* il l w n  p i l ) l e  to d ~ i p a t ~  a 
mincn~lrr~.tl mnr o l  i ~ t r t r x ~ ~ r f l l y  t-rwt inrri\y. Ttriu n u p p r l  IWIL inrludw tb Yunt~r  Bay 
rt1inr.i ant1 t l l r  . \ h n ~ i ~ r n l ~  arllrllr rllli~rlu, 12 nrilw lo i llr ~ ~ n ~ t h m r r t ,  oil the d i v i d ~  I w r w ~ a  
YOIIW Uny ~ t r ~ r l  IInuk Ir i l t~t . &ITIIS 1.7 111i1lw II~I.~ JIIT .Y I> I~~  J I ~ ~ A R #  I 011 I he wwt side of SPpmow 
.CknaI, 4 ~tlilr. north of fVindlnll I lnl.lr>r, iu R plv).rpcucLt wllicli i* IL piLb rontinuation of the 
mnjc b t t ,  r hoilyh t hr irimrrc,i~irir? g n l ~ ~ r ~ r l  IIW lint lnvri [~nrr~wetrrl. 

o f  h ~ r  pm~(.rFx OI~CUT kt Gnrt~ll irr lla). 1111rl on the wcrt ~ i r l ~  th idnnd a0 milw north d 
Rillimm. In t l l r  ou l r r r *p  r d  i l l r -  r>lrlt-r nwk wrira alltng tile shore ~ i u ~ n ~ r n u v  min~raIi.md 
ql~nrtz strin~vm nrrd vcietr nn.i..rpvr~il, lul l  in t l l r  ~111lin 1 t>tw am ton snjsil to IF d ~mn~rnic 
irnprtnncr. 

"rhr origin and tlw { I ~ I P  OF Ii*wring, tluh w i n  SYStPRiS, and (lie r ! ~ i f i m ~ i o n  III the om 
drpc+h of rhr du~l rau r l ~ t r i t - t  hn\v Erarrr d iw-uwt l  in t lrtni l  Iry h t n r  Spncer in the f- 
I , I I I n t  i r hlrlrt ol t l i r  n l i~ i r rn l  d ~ p i t a  on Admirally 
I*laml r w u r  in r(~tana-hHr-l l iwllnh*. I~.;IIHII! v l  nu ~ n ? ~ t  Jntcml or ~prliml rxtpnt, arjn quartz 
nlrirlpm or ~;nitlll qri113. l t l l r r l n r u ~ ~  f h v  rtulnrq. nwk and constituting stringer leads. Thn 
pmunwnry  nl tt lr w i n  f i l l inp i r ~  411.p411 IIR* not h e n  determined hp mining, but lrom thn 
11aturr r b l  t l r  vein l t r ~ t r i n r  i t  I* tw - l~vc~d  thmt t h  Iradq will not chanm w n t i a l l y  +thin 
thr drpllm n d i n n r ~ l y  nrlnlr$frr i rb tl!ltrllia nprralimm. 

'!YIP prnrw*rtttw a,rldrr ~~I.Y~-!~~I~~I+I.III am InrrrrahL? situatprt, mmt OF fbem king wi ly  
uw41rlr f ~ u n  IIAV anfcr. 5 1 ~  n r ~ ~ i l e t ~ ~ l i t ? .  nl w a l ~ r  p w e r  md the ai~udmr irupplp or 
lirnirr nn IJK i.itnridl anv 1wint*rul~la- ( (1  IIIIIH. ~ Ia .~~ l r tp rmnl .  

T l ~ n  n l i n ~  rln . \ r le i~~ml~y 1*1nrd Iiavv IWTR pmprted since 1M.5. Tbe i m p l e r i t p  with 
wl~irlh tho!. haw  l r r n  ~qn.rnrrd nllrl t!u. sri~nll w t u m  ~ b t a i d  Imm them make i t  i m p s i b l a  
toetatc th r  pnalvrt ion uT rlriu awn. Ilnw~vcr, it probat l r  has not e x d d  815,WJ. 

DESGAIPfWN OF mmEE 
MY. 

Funt~r RqF forms n hnrlwr on the east sidc o l  Chatham Streit, 104 miles m h  d Point 
Rctnat,  tlw northrmmmt p i n t  of Admiralty Island (fig. 38). At lta aoutheagt entram 
and in t h ~  by BIT F P L P Y P ~ ~  nmnlt vs1nnh. The l a m  is Station Island, shout 75 Iept in 
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rkratme; the lrrond in sizs L G w p  Laland, at the had d the bay; tha othws src m&lj 
b m  iulcta and web. The ~ ~ ~ r m \ ~ r w l i n g  land iq drns~ly w d e d  and hilly, though thcrtr urr , 
flume comparativ~ly Rat am&% 'I'o tho m>tltfl~hst are mountains w h i h  rise ~ r a r i y  to 4,000 
feet, and on tli~it a l o p a  mang or tlto pmpctfi are 11lratrd. A cmnnwyl e. store, snd n pet- 
ofice with . ~ ~ t . k l y  mail mrriw ria Juneau aw ~ i t t t m t ~ d  st the k e d  of the bav an tho nwlh 
emt side. Vi* principal minm 111 lip ~ u i h  of the Imy. 

The ~ I q y  of the region, rvl untcd fmm the expaPurps dong tha shot*, i9 c~mpa~ativelp 
aimplo. TI~P nrku nre essesti~llg Iiid~lg m~tantotpl~oscld and intrir~trly folded I~rno.rton~s 
and i n t e m t m t i f i ~ d g ~ n a t o n ~  s v h ~ ~ t t i  I~100ging to thr old metamorphnc~r~romp~ex. Itlr,l.~d- 
 in^ Ihtw schi~tr~rro w l k ~  ia a arrisn or dinbass and antlr~nile dikes Inmr :I to 10 feet in u~idtli, 

drikiw p e m l l r  h'. W E .  Near the contact of t k  A i k ~  qumtz s h i ~ n  are mmmon. 
Fnldv b t r i k i n ~  s. XIb-40° \r. nnd pikhin~ at a low sngk lu thc southtvst am pmnlincnt in 
t h p  lwldrcl w k e .  Fracturin~ bas acrrlmpnnird flexing o l  L ~ R  bdu and frcquarit Inul~iog i. 
o h r v r d  rlisplarinp t,hc strnrn lorn few I P P ~ .  

Two ~ ~ s t ~ r n s  01 quartz vrinn arc prnnlinent. Wie om on which mrwrt o l  the prospsctmg 
hna Iwn  done cnmi.rh d quarts strinpm and n a m  h r r q  sirikinpl 3. W0 E.,with n w t y  
vartiral dip. T h p  murh f n ~ e r  l1Pdgr~ of tho m n d  ~ystrm  trike X. 10e W., as shown a t  
tho I'ortap group of claim*, I j  milw Imm the head of tlie 1 ~ y  and in tb pmpnrts on the 
m t ) i ~ r r ~ t  wide of Funt~r  Mountain. T h m  qumz kdm sn m d n d  principallg to the 
phplliterr and grmmtone mhias. In the lmltu of limestone quartz ~ e i n s  aro not of cnmmon 



occurrence and at one point a quartz vein which wan well deEned in the schiut phched out in 
a short distance after pass in^: into the limestone. Following along their &ike the ledges 
often change from B veil1 s e v ~ d  feet widv t o  a titin stringer. 

The holdiap of the Funtpr Bay Mining Compnny include most of the prmpc& located on 
the south dope prnviol~s to 1902. Tlley enlbrac~ two largc groups m a t i n g  58 claims. 
The lower group bordm the shore line and inrludcs the Tellurium, Unrlr Sam, Ring Bee, Lone 
Star, and other claims. The upper group, about I milo from the &how, includes the Moun- 
tsinQuwn,Washington, Hecklrr, Pnttrmrt, and other JAss impomnt rlaima. Most of these 
mpreacn t scparate qt~artz ledgr~~r-hirh have b ~ e n  developed tart greater or less extent. 

The first, discoveries at Funtcr B I L ~  were the T~llurium group made in IS37 by R. Wil- 
loughby and C. Wier, of Juneau, but development in c x t ~ s a  of the minimum 1 4  requimenb 
WRS not begun until 1894. In that year a Huntiwon revolving mill and s Fms venuer 
were imbUed at the Telluriun~ mine in ordrr to tl~omughly sample the ore, nnd fn~cimb1e 
mt~~rns were reported from this vxpcrinrqnt. In the following year the Alaska Willoughby 
Miming Corrrpnny bonded the proprrtr and installed a 10st&mp mill with fm Fme vannon. 
They continued operetione it! 1S9>CG and Inter sold t h ~ i r  properties to the F u n k  Buy 
Mining Company,mhich contirlued rlf.cpIophents on the manpclaims. In 1804 this company 
failed l o  do mmment  ~r-ork and many or their holdings wpm relorated by outside parties. 

The Telluriun~ l ~ d p ,  locrlted close to thr water's edge, is a quart~fill~,d fissrure c ~ c u t t k g  
sn amphiholechist countn- rwk. It swim from 3 to 10 feet it1 width and has bean t r s c d  
for mreral hundred feet in a S. A.io E. direction. The greater part of the gold contents is in 
s free date. thc reat k ing  aswiatcd with pyrite ~ n d  pyrrhotite. C a k i b  m r s  with tbe 
quartz RS s gangue rnincld. Trllr~ride minerals are not L o  to occur. On t h ~  h n e  Star 
claim, to the east, a quartz rein parullsl tn the Tellurium ledge hw h e n  opened by a 60-foot 
tunnel. Two other Icdgea a11 adjoining chin= ham heon expced by short cub, but their 
extent nnd value are still undetermined. The undeqrnund =orkings of the lower group of 
claims have h e n  confilred principally to this T~llurium bdge. I t  h a  been opsned by two 
shafts, each a hundred feet in d ~ p t h ,  with B ronnerting drift. It is reported that 11,800 tom 
of ore of a good average value harn been mined fram the ledge in open trencl~cs and undsr- 
ground. 

A wagon road more than a miln in length lca& from thr lwcr  goup over e swampy tract 
61) feet nhore tide water to the itrot of tl~c rtrep mountain slvpe whnra the claims of the uppe~ 
p p  hegin. TItn upp~m~usl nvorkinp of ihe Hrrkl~r group lie mrn~whnt mom than 2.000 
fPet ahovp tide lovrl. The dewla~p~ncnta of tksr u p p r  l ~ d p  ronsist of varioaq open i:ut~ 
and p r q w t  shafh. On thc Pattersnn c.lainl~?CLfoot~ ahaft Ilaslron sunkon a quartz led@ 
several f e ~ t  widr. Tile work on t lw lTmi~in,@n daim consistu of a short tunnel folhwinga 
%loot ledge. On the Heckler rlairil a t1rnne1.W feet in b n ~ t h  expases s narruw ledge at 000 
fest olevtltion. Bt m nltitudr rrf  2,ORn {pet un Heckler No. 2 claim a 1 % ~  cropping of 
quartz liar h r n  explored hq. a tilnnel and n p n  cut, m d  fit one point thiavein is mid to be2& 
feet in width. Its lcng-th hna not tmn drtermi~~~d.  

Adjoining the upprr grt~up of rln,i.imcl uf the Fur~ter Ray Mining Company on t h ~  south i 
the G o p r  claim, with n t11nrlcl275fwt long., nr~d the Tingwu11~ claim, with R t,unl~eI 125 feat 
long-hth on narruwlcdg~s which inplwcs are wpr~sent~d  only by thin seams of quartz. 

The property of this company, generally known a~ the Ear Horse mine, is located 1 mib 
mthesst  id the Tellurium group, dose ta the x l i m  d Fnnter Bay. 

ma Keystone Gold Mining Company undertook tile development of t b  property in 1897 
and again in 1900, h t  s i m ~  that time no important irnprovernenta have been made. The . 
quartz ledge, which averegts  bout 2 feet in width, is rich UI free goId finely dkminated 
tbughout the quam.  The working consists of two sldts 48 and 125 feet deep, besides 
320 feet of drifting dong the vein. Shipn~cnta of sorted om are mid to have yielded over 
$100 per ton. 
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The P a m  group is situated about 2 m i k  from the k d  of Funter Bar, fmm 4Elll to 7fl0 
fwt clex-atiorl. At  the loner amkings is rn irregular w i n   apparent!^ m m p d  of n s u c ~ r p -  

sion of lentirulnr quartz rn- inclcwd in  stat^. The rrtrike of the l ed  m m p n d s  with 
the northwest Btrike of tbp slnt? stmtu~e, the dip king nearb ~ertiral. ThP rein carrim 
~~&dembfe pyrire md cbalcop-~te with small amounts of gaIena. but aw-w are said to 
show that tb ow is of low @e. h small shaft and open r u  ta c x p  the qusrts at ger~ral 
points. Up the hill *h~t- thew wmkmgs pmpectinp w a ~  being donr on a belt of miuemlivmd 
rlikt similar in appearana to that whwh has been more firlly ~xpcwd st I'ormg R~is 
is eqmwd n c m  A sidth of 30 Tpel and hss  a T. lUa TT. strilir and dip SE. 6s0, fhp fnot 
irsb hlng defiwd by m uumiwralized and n imi re  pcnstow, thr ~~mgining wall b~ a 
&ual decicaw in nJrwmIiitioo. 

YO-G MY. 

The mntinuation d the finter Bay mineral Mt. is prohhly rpprespnted by t hr Jbm 
moth gmup ol mines, situated 12 mil= , w t h ~ a d  ,st F u n m  Bay and 4 miles snu~ll of 
Pourmg Day, at 2,W feet, elemtion (Fig. -39). The oredep i t ,  hnm~ei-, differs Imm most 
of thew at  Funter Ray in that the scbint m t v  roe8 is hravilp minrralizprl. wliilr qr~arfz- 

+ 

9 I 
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co*rouI+ I*TLRYC L $ 0 0  FEET 

FIG. 39.-Map showing Iocstion of Hnmrnof b gmlrp, k70unR Bay. 

f l e d  fimum me of very minor importanoe. Tho strike vf the schistwity is N . 25* W . 
and clip NE. 7 5 O .  The schigt is heaviIy irnpfegnakd with pyrite n r m  n width of n few 
hundred k t ,  and in addition Be rock is traremed by many nsrrow seams 611cd with galens 
and sphalerits. %5th t h m  miner& native gold i s  sometimm observed. Devtdopment~ 
wmpFise a tunnel I65 feet in length and many m~rface pits and twnches. During thr Rum- 
mer oE 1905 a 4 sampling of this mineral belt wrw made, but the r%rmltA are reported 

On the west side of Seymour Canal, 4 miles nodh of Wkdfall IEarbor, a deposit of copper 
besdng pyrita i a  exposed in n quartz-mia schist of sedimentq a$n. Tneee sulphidw 
have !wen intmduced withveinlets of quartz along the strike of the schist and form a mineral 



MAP O F  KOOTZNAHOO r N L E T ,  ADMIRALTY ISLAND. 

Showmg bcar~on of coal pmrpecs (X). 
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R WImt eknit and n ZMnt rlrilr rrrm-rrt ling ~ b r  RW hY)y VIP 1 0 ~  pcrwntage d rop 
p r  and m a l l  grdd ~~II IW btr llrr nn. J I R V P  not F I K M I ~ ~ ~  further drvrlupments~ Tbe 
exknt d th r  rninrmli7alion nlnm IIW d r i k r  Its+ nnt I n n  dr t~rrn ind.  

mine lmntinns havr I w n  ~tindr. On ~Irr napnlr alarp. a,( f t l r v r  ~luunrmin. whirl1 l orn  the 
diridr 2wtwwn tFlr twrs nrms. in thp Bmwn pnr*prrr. 14~-alrd 1,Wn Iwt n l m r ~  tide water. 
The on- dt.pir is i n r l w ~ l  in a rnlrpn~n~zu whi*! rcrllntr? rork arlrl rnrwirls d ft Ipdp in 
plarc. wv~rnl fwt ill width, 8triking nnrt Elarnut, (n~mllr-l with 1 hr siilr of t h ~  mwnkin. The 
Jdge ha4 l w n  I~X-1 ly nn o p n  r i~t  25 Irrt in Il.nfltl and who \IF w v ~ r a l  smalkr nrts, 
whirh show that i t  is rontinlioiw I t r r  rnrm thmn BX) lrcq nlfrng it.% strike. Thr ow W y  has 
thc appsranrr of a bncr i r t rd  lin~mtono lnlrtl!. n.j~lntrd lr!. qr~nrta stringers nnd hr  ma11 
rnasRM of pyritn and r h ~ ~ r c ~ ~ ~ r i t r .  .\ IPW n n s ~ ~ u  WOTP w p r t ~ d  wtl ic l~ p v t .  nmell valuen in 
buth p l r l  nrid ropp"rr I n ~ t  *n Rrc,rry!o ~urnplv rrf 111~ w i n  IIIL~ not, r t  imnn tested. 

On t h ~  ~ u ~ i t . n l o y  ot Yrrl~n!, Cinli~tri~r, c ippi t tb thr n ~ s n  pnmpwt, Incatinns worn mnde 
on Imth ~opprr- ar~rl wid-hrarinp Intlm 11ry llr. F. ('wk, tltrt t hr  drwlnpm~nt iq plight* and 
mthing hlw tmn donn upon the a-iaillr drhring t lw pnst [ rw p ~ m .  

% u t l ~ w r ~ t  at tlln FHII( ,P~  nay tnirlrm.I i r l t  iu n ncr'nnrl anntn, nlong wll ir l l  orr drposition 
a p p m  to hmvr nrcurrrtl. Thin ir r~nprw*d at I'rrint I l rphun i  n~ict 1 mil(& rmt nl IJi.rhery 
Pnint, wllern 111~ ~'mirlcrr~l, r rn l lp ~ r r  r~rur rhlinla itI incritrnrl. o n  this Emup, nituulrd 2 M  fret 
ahovr spa lpvrl, t t~hnt> J + ~ t l g ~  NIIII~II~I~I~ o l  r l l t t~rtx RIIII ~ l l inorn l i r~d  uvhi'tl IIILI'P Irtnn disrovrr~d. 
T h w  am rcpnrhtl kt) RYPrHfk 3) Inrt, ill wirltli an11 rrn ~rpnmtc.11 In)n~ onr anotlwr by two 
nnrrnw Irlb 01 tlnrrtrn at'hint,, Thv 1 1 h e 1 ~ ~  lrtll(~w iht! trt-nd (,I l l i ~  trtuntry rwh, ~triking 
n o r t h m t  snd dippitrfi uniithwrrlb. 'rl~c. ui~lpl~ir l rs rrri i tnin~rl tire principally pyrrhotik, 
pyritr. and rhmlrt~pyrit(~, ~ t ~ m r n p ~ ~ ~ i w ~  I\v srnnll anloutiln n f p l r n n  ntirl rrpllrlrritc.. Several 
rut* P X ~  t h r  f ~ d p n  on L ~ P . P I I ~ ~ D P P  nti0 R uhhll  l l ~ q  Jwrn qtnrt~d to i n v m t i p t , ~  t lwm in 
depth. 

I'O.\l.. 

The txlatmrr nl  ro r l  hwda on ridmirally laland irks b n  k n n m  fnr many pars, and rarlg 
thou~h u n * i ~ r m l u l  attpnipts wrrr  mndc I>y t t i r  .\;aq+ IJrpartmpnt to  locate wnrk~l$lp 
i t  c I R ~ P ~  in thv ninrtim rrln~i~l~mlll* prirarr p r w p r r t i n ~  m - ~ 4  u n d ~ n n k ~ n  in 
Kwtmahoo 1nk.i. noel l  nf Killrunrn, sntl nt \ll~rrSr~r ('nrr. mi r*t l'c~n [;adnet, mulling 
in ~ h r  Inration nl vllriow rrml cnrn*.  In fS!h+: Dr. \T. 11, Dull r i r i t rd  t l i r  pmpcts in 
K~otanahon I n l ~ t  ant1 has p i r rn  a rfaarsilrd rirsrriptinn of Ihrrn.~ At ttrb inlt-t (w PI. 
XIS\ ' \  chr mal M u  am int~wrmriiird m t \ i  nlngl~>mmmtm and . ~ d - t n n r .  and VAT fmm 
s fpW i ~ h t t 7 I  to & few frr t  in t t i l r kn r~ r .  vlc p l ~ ~ c l r n l  t- i lrmrtrs of the rial rnnw wilh the 

tuw. Large rnmw h m k  rnpit21v ln lu small l ~ r n t *  anel d i * i n t ~ i r  alter short r x p t r r e  
to the *ir. The ml iz r d  r Irrulrn-hhck l a  Itlark rnlor: i t r~rrralk hM a rl41ll l ratrr  and an 
unerrn tn wmimnrhoidnl Imrturr. .Lr nerlwl t y  Ihll. p i n <  r ~ l  Imil or amlrr nw 
thndant  in anm 01 Ihr  msl wnnl-, and it is stated tlrat the rxtrannlina~ heat p w m m l  
hp the rnthuqrion nf ~ h i a  rmin rnprrll? dwiro\- grn~p l a m  and Imil~r p i p .  

T h r  follrrainfi table or anal-ym In takrn fmm h t o r  13all's r~port:h 

m DaN. A'. I?.. Con1 and 1@nltn ol .\fadku. $I.~ml#nth Ann. Rnpt. t'. S. Gml. Surwy, pt. 1. Ire*;, 
pp. 7 r ~ m .  

a np. EII.. p. wa + 



It will bR ohorved that the percentage of both moistnm and aaulpl~nr in rrry low. WLP 
LUw pemntaga oE water ia due to the fact t b ~ t  the coal clamplm wcrr mrt mFrd. Thc high 
percan* of anL in noteworthy, and with but one exwptinn-namrly, that Imm t11e 
hlrC1urkt.g m i n e t h e  supposed coal Beams may bs rpglrrrlrd n s  carbonac~atn shmles. Fmrn 
the clramter a l  the coal noted by the writer ert the MrCIu~kcy minr it sppmfi I hat tho ~ h r c  
snat-nis d w s  not wprcsent the quality a l  an avorew ~ernple md that tho pwrntsge aF wh 
~hniild bp higher. 

Many thorapaods of dodlars have h n  spnt.  pm~pcting the F;not,xnahnn d r p i b ,  m m  of 
the mine- hadng tbe idm that the namw con1 seams wot~kri twcome widnr in depth or that 
the rwnall k d s  were derived From mare extensiw ~ P F ~ I H  IW IO~ .  TI iere  is, however, no 
Ioundatinnlorthissupposit~on,snd thecQntmrykmomlikclyto hn thncasa. Mostofthc 
properties hnw been ahnnaoned, and no work was dons during 193455. 

At Ifurtlrtr Cow the inclo~ing rock of the wnl 
mnsi*b nf h ~ h i e  l a R  md Lava. On tha 

~ut tncr  this rvlcanic tun and bwc~in ia much 
clrronpwd, nnrl in locnlly ~ m e d  a gltndstone 
or cnnpb~mt'ratc. Tlria occumnco hm already 
h n  rlrwritml u n d ~ r  the heading "General 
~mlc-gy," nnd n di.wwion of tbe economic con- 
ditions Inliow.i. 

--cast 
D-N OF L O C r i L I T E  

m E B  COVE. ......... 
Murder Cove t o m  a narrow inlet 2 maes in 

Fro. 40.-~mtion of aonl ~d ~t Mrltdcr Corn. 1ength in thesoathemmost prtion 01Admiralty 
hlrad. dust inside the entntncp of the hay are 

SVPFRI ialnnda, begand wllirh hechannel enntrach to a width of 100 ~ a r d s  nod thcn opeus 
t o  Form a ~ h c r t  of whtor which tlt h i ~ h  tide is halt a n d e  wide nod a mila m on^- Thw inner 
bay forms a w ~ l l - ~ m k c t o d  herbor lor r e l s  of modemte size. 

The tint dircovory of mat in thia vicinity wits reported in 1833 bphpt .  J. W. White, of tbe 
United Stntea revenue atcnmer IVa&a, but it w m  not blieved # exkt in cornmcrci~l 
qusntitk. ~ F R c ,  in 1M6, the coal seain now effpwdl was d i v e r e d  and o p e d  by two 
tunticis over r hundmd iwt in Irngth, but the beds proved to h bmkcn and Iaultrd, thwgh 
the cod al gaod quality. T b ~ s  deposit is located XKl reet a h v e  sca level and 2 mile 
from t.he h ~ a d  of r h ~  hay. In lgOOdevclopments w ~ r e  llgaio renewed by thc pmntownem.  
Ttre cosl is bitumioou3, with a low of ash and no visjble amount of' '~~11ph~r." The 
beds heve been slightly lald~d nnd crushed and in mining tho me1 breaks l n h  small I r e  
mpnts. ?he coal lies in three benches, aepamted by narrow seams of iulli md irnpuro mnl. 
The tutd width d the seam averages 5 bee and that of tho partingn shut  I foot. Roth the 
floor and mot of tba coal M s  are of an indurated basaltic tuR, mo that but little tirnlering is 
nmcsaary (6g. 10). 

The R ~ V P  S ~ C ~ I D U  through the m l  bad was taken at the heed of Iba incllnd al tdt .  Tbe 
tmnd of the Iollow~ ihe curvstura of the d G t  abown In the dingmrn of h e  workiap, but 



i t hmwt h n  trard lwyantE ~ l ~ r a . .  Jiinitu (fig. 41). Thr inctindshsft foflomdit at lan nnrlo 
of 2s0 lor a dis~ancc ut lfl0 Iwt ,  at wl~irtt p i n t  L ~ P  rwl !led wrrv f o ~ d  to be d i ~ l a d .  The 
shdtwasmntinurrl oh a.wnirrr.liat s t e p a + r n ~ ~ ~ I l +  kurM I r r t  and at this depth the m u d i n g  
mks WLTC c m u t  and llir r r ~ l  b-tl cn* ~.c.lnmlrct. Th~rine thr ~Fiter 's visit to this prop- 
ertv ths abnft nm fillerl with anwr, nn wr*rk frncinfi lwvn rJotiv within the p&t t h m  years. 

T t  is verj. duuhtlt~l w f l ~ t h r r  Ilaiu pmprty ruvi vrtnr r n ~ k r  Ir profitnWe m i n ~ .  The crushed 
nature of t b c m ~ l  and thc iimygrlarit>=rh thr ~ t w ~ t ~ ~ ~ ~ u n ~ u n l u ~ n r n h l ~ ,  L*WPII rn tllr situation 
of the &pit .  Rclnrcr nhipmcnt.s of t l i v  con1 can hn rnnrlc a twmwuy lrorn the mine to the: 
shore must hr huilt and fi wZ\att rmr td .  Thczlc conditions dm not e n c o v  Iw-ther 
dPve1opn1-nt nt JIwnlrr h r r ,  

Koomnhoo Tnl~t ,  mmprisinff an a w n  o l  a b u t  15 square milrha, is an intric~to p u p  of 
osrmw p m * .  la-m, end b u y ,  nn tlrc castom t;horo or I'hrtltntn Stwit, having i b l  
entrnncr 3 n l i h  north ol Killiswo. (1'1. -XXYTV.) T b  is f1111 u l  mrlis nnrl mttttc, nntl t,Elr! 
tidnl c-h~rants m h  Aith p ~ t  ~rlmity thmugl~ thr narruw pnmnp.  Naviptinn ~liuulrl bn 
ntkrnptd  only h? srnnll cmwls of shod length nnd r ~ a d y  turning quulitiw, nnd I l y  thnm 
only at  siurk wmtrr, n n d ~ r  t h ~  guidnnw of a pilot thoroughly wquninted with thn inlrt,. Tne 
acmrnpnnritg mmrtp, lor which the writer is indebted to the ( 'UAA~ nnd Gmdrt,ir S~irvcy, 
p m n t s  tlic ~ h o r e  line and nrls o l  Kontznahoo Tnlrt with n~uch nrournry. On it th tb  3 ~ 6 ~ -  

tinn of thp coal wnrns and pmspects has been desipnntrd. 
Thp pnrra l  rlrvat ion 01 t ha mrro~~nding land iq lpsa thnu 100 hotr, and the chnnnrlatwIdoti~ 

axcrrd 3 lnthorns in dtrpth. rll Lhp h ~ a d  oI Mitchell Ray i~ a narmw PntrAnrr to wrpral 
wit I R ~ P S ,  which, beenuse of the tidal currmls, cnn be entrrtvl only a t  high slark wntrr. 
TIim clintiniicr inlnod for somr nliles, and from the nortllernmoat lake n IIIW nma ~ x t m t l ~  
a r m  t h ~  island t n  Mnlr! Harttor. 
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Thc area! extent ~ E t I ~ ~ ~ ~ l - b P ~ P i n ~ r o c k g  is wpmntrd  orb 1 hi. map hy ndotted line. They 
arc underlain and ~urroundorl by mcks ni t h ~  lirnr~tonn-ncljist rrrics, prpviouslp d ~ r i b c d .  

Thew aw tw.ao coil pmqerts in thiq h ~ y .  On the emat 14de of Diamond 'Island an inclined 
shaft 30 feet in dcpth Papom n hot12 tn 3 k ~ t  in width, intmstmtified in tho aendstone. 
The 3trike of the hddiw plnnp in Ill. 5!2O Mr. nud t l l ~  dip 45OSW. (PI. n X V ,  A). The 
cnal iq ulpmrqunlitr b c a r ~ w  nl thr nlete mix04 with it .  
In a small baj just north of t h ~  vntranw to Davis Cwek a Bfwt hrd n l  coal wnbiinirq 

.sewmI shalr partine  FLU brn ptwprkrl by n tunnel 38 Iwt ,  in Icngtl~. (M. XXXT. 11). 
The strike at thia point iri 1. 40' ?TI', wnd the dip 3.5' NE. In the shaln mnnp lrrwil p1ant.q 
were ohfained. 

LightPr C w k  loems R nnrmw arm southwest OF hlitchell Bsy. Near its rnoutli the M\lrads 
and I i i t rh~l l  apwns arc rxpmd by short tuon~ls,  nnd 14 miles to the southcast is rlrr nrir11t 
mnn R I ~  M~ro fT  warn. None of t h w  are of v a l u ~ ,  and dl of them have h e n  abandonrd. 

UA!.*lALK00 M Y .  

The nldy l o c a l i ~  in Kootznfihm InM where coal has k n  found in hndu of cansidmble 
tliirknc~u, ia in a amnll cove on the south side or K~nalkoo Rny. This i~ pn~lml ly  known as 
the Firmtone or IIcClllskep clnim. The surface rmppinps aw along the heacli, wlrr~w tho 
iwds wrw flrnt pnwpectrd by narrow ditches. T h e  ~ x p u w s  lrrr nor tnwtly coneenled 
hy .and and gevc l  wwh.  Tllr developments inrludc an indined shaft 1Ml hrt in depth at  
nn a1igloolR5~, lullowing tl~croal b ~ d .  At thia clrpth ths d r p i t  i. n.popfed to ~ R V P  a t o t ~ l  
width nl12 feet, containing about 7 f e d  of coal and 5 Iwt of in tcrhddd sl lal~.  lfhpn this 
prnpprty wM visited t,hc slmft wag full of ~ a t p r ,  no work having hrrn done rillring the lest 
Irw yeurn. 

TFAVOHITE B A Y .  

At Sul l i~nn Point, near the sntmntr tu hvnritr* nay, a ahaft WM sunk on a-coal 
from 2 to 3 k t  thick. At n depth of W fwt thr. width of I he vrin did mot inrrrse~,, find work 
wTaa stopprd. 

On tlw e& sideof hvoritr Ray is tllr Spppllnpn clnim, whirl1 ~ n s i ~ o f  r n o r t h k  c d  
spam p x p d  elme to the a,lttrr1~ ~ d p .  h nrnnll  hart wus uunk here, but thepmprty has 
k n  abnndon~d rrinoe 189.5. 

SlfMMARY. 

The cod d~ps i t s  ol Admimltr bland IIRPA nn p m n t  or prospectiv~ ~rnmPrcir1 r n l u ~ .  
Thk statement i s  b a d  on the! th innm or thr con1 bds, their irregularity of structure, tk- 
cnlshed chnrncterol the m ~ l ,  and its poar qurlity. 

T n e  l i m ~ d ~ o n s  hlla af hdrnimllp Idnnd have h e n  noted on the geolqic mRp, Cnrtain 
pats oi t h ~ s  mnrrw have hrrn mnrrrtPd into mrble,  some of which is al~ffiriently mngsivr, 
and w a n  g a i n ~ d  tn mnkn rm excclirnt building stone, even if not fit lor amamentat purposes. 
htge . lab or mlumns pmhahly can not ht: ot)taimPd owing to ik syatrrns of joints. On r lip 

west side or Adniimlty Islenrt, npportit~ Tenekee Tnlet, a maw or rnnrhl~ forms t ht. short mck 
Ior a diatmcr! of 8 ~nilm. 1t is rwily armssibl~, and fw this reasnn it mny pnve t~ lw of 
economic VRIIIP. Thc marhlr is not B pure l imtonc ,  but contoins hnds rich in dolomite. 
It hrm n fine granulnr tPxtllrr, n white to lightv9 mlor, and ottrn a hnndrrl appamnce. 

Other wmellrr M t s  of mnrllle occlir fit Chaik Rap tn thr wut h, and o t  Cambirr rnd @bun 
hya,on thesouthebat s i h  ol the island. 
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The ~eriul puh l i r~ t t ionn  nf t 1 1 ~  I:ni t c d  Stuttr; I h lng ica l  Smre?- ~ n a i &  of (1 ) hnnir~l 
Repnrh, (2) ~Jlonogmyha, ( 3 )  I"n*iwitmal hvw. (4) Bnlletins, ( 5 )  Mineml 
R P F I ~ U ~ P ,  (8)  I V n t c r - S ~ i ~ ~ p l ~  and r r r i p t i u n  h p w ,  17'1 Trpymphit: AtEw of Unitcd 
P b t e ~ f o l i o s  ntirl Prpnnttc P ~ ~ P W  thereof, ( H )  Genlcgic Atltlas ol 111~ CniterE f i tRte~-  
frl l io~ thermf. Tho I ~ I ~ I ' H  n11111t)mn~d ?, 7, 1lt1t1 H arc mld nt of puhlimtinn; the 
ntheta~m di~hihatoi i  frtlr!. ii r.iw?tlar g i r i n ~ w m p l r t ~  I I P ~ P  tnaglm Jlad on~pplicalion. 
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1. A lirrjitcrl nulnhcrnre tlt.livare1 tn the 1)irector of the Stmw~y, fmm wlmm they 

may In? ot)rairml, fw ~t v h ~ r p  (errrpt r l aews  2, 7. an11 R), OIL application. 
2. h tvrtain ~rulnlwr nm d~l i rewd b> Srnaton awl Repmtltati-w in Congrerw 

tor rfi~tritrt~tion. 
3. Cltlier r n r v i e ~  r r r ~  d~poeit~rl  with the Pupx in t~ tk r l~n t  of DnntmentR, Tashington, 

D. C., f n m  whom t!~e?- may hc llarl at praibtirtlll!. chr>81. 
4. Cn11il.e 14 nEl C < o v e m i n m t  prthlications am iirrninl?rrl to thn principal pnblic 
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cun~plete liats oi rvhicl~ Collnn, (I'I'=IVrr~frwiot~d laapt:  R=Rulletin; 'IVS=ll'ater- 
Strpply I ' a p r ) :  

PERTPA A ,  I.:I'ONClJtII: tiEI>LOGT. 
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R J. I , ,  I I I I  I I I .  l ;r-t~io~.!. 01 thr b-r~knrl uhtitrirt, .llaekq 'Z>v 

Jmiah I':ll$v~[rll Slrrlrr: rrit li 1111 I r l l  md~ic,t,rry r.l~nptr.r nn t l~e  histom aiuI cod- 
i t  f t i  i r t  * , I 1 I I n  1 1 1  F!ighteenth 
.4Ijll. [<t'pl., II!. ls'ls, ItIb. s;-:t'P:. 

IT 41-, C'. I I., Ir~r,.~b,r-. htv*r~ir~t  14 c~1~~n1t inr i~ in Alnrkn in lm8. tn Nin~tenth 
- - i t  I .  I .  2, ! "0, .i:l. I t l l - t  17.  ( I l r i t  nf stork.) 

>,xv nf -4111~kq, 6 i l l l l l  i i l~ kuattt11 po~:lhi:lrillg r ( l e n l i ~ ,  t ~ i t t i  t lwr r ip f iv~  t e t t  cnnh in in~  
*kt.trht- #IF f l t r .  p.rqnlj11hy. rr-rrlurgy, a1111 gola1 i!i.pr)rit.: an41 rniitw ?I> the* 
p * l t i  tit-klt~, I1wp:~rt*l 1t1 : ~ ~ * u L ~ ~ : I I I ~ ~ P  w i t  11 l ' t ihli~* Rv>a~l~itilm YI,. :< 4 l f  i k l t -  

I t t f ~  n n u  i r 1 1 i 1  3 ,  t .  Frinlwl 
in tlrr*.ttyntci~~r.unal jrrintirir rli~ibi4m .rr f  I11c I'nitv+l ~iafcm~ (;(-olflpivni Sttr- 
v ~ y ,  lT**!~inrrr~t~. 11. '., l*!8%. 44 yp., I I I I ~ ~ .  :i s ~ p i a l  111il)li1+nti4~n. 
Tlw (1: l f . i  n.vrr Ilrniiyl~t trvt~f l l ~ r  I I ~  b. 1.'. I : l i i l ~ r t r ~ l ~ ,  t l i t l t r i  Ily \I*# I i .  L l ~ l l  
a11u1 F . St=l~rmIcr. (Uut t ~ f  ~ r h w k .  ) 

ISWI .  

I *  C. . o r .  .\q-tntltit ~ r f  <~yn~rntEnn-: i!t .\lnwkn in IHORnn. Iri 
i ~ t i e t l  i t .  I ,  t 1, I ,  . 1 ,  - 1  I I I - : .  (Out n l  
.ttu-k. I 

Sisp nllul <lew-rij>tinn- ni  mmt- .sf exvlnrntim in Alwkn in 1 H'tR, al th p i l r rn l  inlnr- 
inatinrr mnceroiny thr 'rprritnry. I TI-n rllnrlu i t1  no.l)~npanr~ir~r PII\.PIIIIW. ) 
I'nqxtrw1 in nmnlantr.  with Public Krsa~lutiqrl~ S~I. 2 i  I& I~II\ Fifty-fifth 
('(IUYWW, thin l m i o n .  approved 3Ian.h I .  IN!*. l'rit~tivl ~II t 1 1 ~  4b~~~r : i r -  
! n ~  an18 printing dirkion fif  the T'ni twl Stattbr F ;MI(~I~.HI 811rv1,!-. IY:IPEI- 
1 4  1 .  ' 1 3 p 10 mnp io dmr~~ ipa r~v in~ .  twvt~lrrlr. ,I 
q w c i a \  p\~hlit-atitr~\, ~ontriktow: 4.;. 1 i - Lh I r i~ i~ l - ,  I t d ~ n e  11 11h\rnw, 
J. T.:. IIW, 21'. 3. Pmt, If-. C. 3lenrlenhnll. F. ('. -%mhttlrlc~, \IF. J. I'tbt~rcl, 
A. 1.1. {rooks, and E. C. Barnad. (out of etwk. 3 

rti 



am. 
RAKER, Mamtlr. Xlaakan -phi? namea In Twm-Arrt  Ann. Re*, pt. 2, 

J!MK3. np. -IK-*. 
R~nory A. f I. ' :$ m n r ~ r ~ : ~ i ~ n w  h t n  Pvmuitl I!arfmr to F-IC Cit Alaska, 

inr.ludinp s d m  ripticln of t l i r  hlqwr  rl~~mrynts of Lhe upper \{'hits and 
Tanatla r iven .  I t 1  'Twpntr-tipt ..\nn. lirllt.. pt. 2. 1tkR1, p . 331-1. - A ~~~~~~~~~~P in  the  filli in^ ant1 !Chit!. I t i r ~ r  &-ins. .Ildq in lrr!ba 
I r l  T~rrntrtath .Inn. I@pt.. jjt. 7 ,  1!YN!, 42:4!14. ((Jut uf stnck.) 

Rr.n~rnn~, (1. f1. .1 rptnr~riaimrlt+e in the* SII*~I~I tta t w ~ n  earl alIjn~.t.nt temtorg, 
Alarkq in Iwn 111  ' r w e i ~ t i ~ t l ~  : \ I ~ I I .  [hh1rt., lrt. 7, lW1, 11~). I-i*. 

G a x ~ m ,  I I  t:urcu. ?LIL~~II~!cP i t1 .\lt~-k~a. Rnil. So. It;!#, I W I ,  I:< pp. 
I I . ~  I .  . A nr.r~~ilaiw~ir~l.ta from KM~~m<. t inn  I h y  tar the T a ~ m  River, 

:\lwkn, in IWilH, 111 T\rmtieth Ann. Hqrt., pt. 7 ,  19W, pp. LWLW. 
Rrlnn, Ownrr. .\ ~ ~ . I Y ) T I I I ~ ~ ~ P F : L ~ ~ V ~  ni t IIV l ' l i i t  inn It1 ver nartl t hr Sknld Jltmntaia~, 

A ~ R P ~ H .  InTttc.i~t>-fiwt.\l~n. Iiclrt., ~~I.2',1!~IW?,j~p.SI~;C-3U. t011trrfrtr1c.k.) 
% ~ R A D E A ,  F. ('. A rr:vr~r~rr:r~mti~c n p ~ r t  a l  Prinrr 11 i l l ian~ h m r l  anal the Gap- 

per t { i v ~ r  d~ntriaht, I \ I H H ~ ~ I ,  in Inllh. Ir i  Trs~.ntieti~ Inn. Kept., pt. ;$ l W ' 0 ,  
11p. 3414?:{. (Out ad ~71)t.k. 1 - Pr*blin~irtnry rrpr t  11n rt ~~~(.I I I I I I~~PRB~(-A alc~np the Chai~dlar and Ropokok 
r i p ,  k i 8 .  11% 'I'rvrr~~y-Rmt - . \ i~n .  Rept., pt. 2, 1930, pp.441-IHd. 

- sin11 f i ~ w ~ o w w ,  .%. I I. J ' r~ j i r~~ i r i :~ rv  rmtapi)rt OII t tw  C a y  X11n1e p l d  M c r r ~ ,  
Allc*kn, wit11 njki!ln irrt~l i ~ ~ l l ~ t r ~ t i ( l i l ~ .  Il'ndlill@r~, Gorctnmr~uz Prit~ting 
t k l l i~~v ,  l!4IO. 1713 , :I t ~ ~ t q ) ~ ,  HII~I 111 pin. A ~lwt*iaI p~ ik~Ti~ t inn .  

Sm-un, ,I. I<. A n*rhcnlnalwmrrvtn fn r trut l~w~nt~m Alnska it, 1!4W. In Tnei~tieth A m .  
It~pt . ,  I,?. 7, 111110, 111). :4l-Llt!.l. 

W ~ ~ r r m ,  ( '. I I . ,  Po-rrtr)r. .2rrhrrur~t r r r  c~lwmtinn~ in Alrwka in wUH-1 W. InTwenty- 
fiwt I~~III, Ihpt , ,  11t. 1 , I !ltlfi, pp. 1 7 - I N ,  8ti, 145-149, 

lont. 
RAO~KK, A. IE. An n(mTmnt.n trl utrp~rn tin in tlie Yrwk Mon, Almka In Min- 

rrnl Rw~nl r (w a r t '  I l b t a  I I. S. tt>r IU(IIJ, 1!W1, j)p. 267-271. Plll~li~bed also as 
I\ rrl*trmtr, n 'u~ l~ i~~pt r rn ,  ( :urernr~lr~~t print in^ {Iffice, 1901, cover and 
1'p. I - 5. - Ttlr rnrrl nnmnrrrw r r l  .\Su?ka. 111 TwentF-~ec.nnti Ann. Rept., pt. 3, 1901, 
1111. 51,Li i l .  

-, R~I-II.~HIWIX, t ;. R., ~ t l d  C~T.Z,IER, A. a. remnneiwrance of the Cape Nome 
nnel ~!a$jr!n.rit prllll liclrls r>f fiawrtl Peninsula, Alaska, in 19W. In a ~ p x i a l  

t,dic.rri irtn +II ti1 lml " Iirtv+nnaF.~ar~rus i n  the  Capr Nome and Norto11 Bay 
ny11+11*, .\lwka. in IWb,,'' \\'nrhi tlflon, ?;orernl~lent Printing Office, ICKII, 
pl' I-1RO. 

11 R ? ~ W R A  r I, \\'. r ', A rm)nnaimnrp i n  the Torton Ray region, Almka, in 1W. 
111 a cyuu.iaf pul*liczlirrrl c.ntittprl " K y n n a k m c t r  in  the Cayw Xon~eand 
?; t )n~t t  F31(!. n~iqbn~. .\la-ka, in IRm, IYwhin@on, E+overnment Fri tltinp 
mirr, I ~ R I l ,  161-w. - 

k n r r n m ,  F. C'., t u ~ t  SPEY~ER. .\. 17. Thp polw and mineral r w n ~ r m  of a p r -  .\( 
Zinn 01 the (hlrlwr River dktrict, Xlauka d m a 1  pnblic.elion, It'wh- 
ierflon, I ;~ rv+.n~ l~~r i l t  Printing Otfiw, E!M)l,  pp. 1 4 .  

It' A C. 1 n , I)irrr-tfir. .\ rrwr~nt of npt.r.lt iom iu Alx-ka in I9M-lWl. I n  Twenty- 
mend rirtn. Rept., pt. I. LWXII, pp. 35,9j_W, 144, I&liQ. 

1903. 

R m ~ n ,  A. fF. h l i m i n r w  *port nn the Iietchihn t n i n i n ~  dipbid, dlaekh with 
an intnwlnrtnry ekrtrh of the w l m p  of w;nl~theaF.tatrn AImka. Ih[. 
' I'aper So. 1, 19412, pp, 1-120. 

Pmt t~nr ,  1%. d. h recont~a imt~~v OF the northw~tem prtion nf Sevianl Penim~la, 
Alllpka h f .  I 'apr  30. ?, 11102, pp. 1-70. 

MRY~A?FHAI.~* Ifr. C. IL m.onnaitl~~dntr~ inbrn Fort Aamlin to Kotzebne knnd, 
Almka, by way rrf b11, Lanuti, .illen, and Fl>sak rivprr. Isrot- h p e r  
?To. 10, I*, pp. 1 4 s .  

I A ~ ?  I*. D., nrrt(Tor, Amount of npetatinnr in d i ~ k a  in 1Wl-2. In Ibmtp- 
thin1 Ann. Rept., IM3, pp. 10, 21,h;. ;I-hn, 161. 

Barn ,   MA^. hic dictinnsv of Almka+ R d l .  So. 387 ,  Im, pp. E-44. 
H ~ m r a ,  .\. 1 I. F l a w  gnytl ~n i r i i r~g in AIaekx in 1m. In Run. KO. 213, lmt ,  pp. 

41-48. (Oat of  lock. ) - Stream tin ~II dla-ka. In Rutl. Yo. 213, 19W, pp. $2-(13. (Ont of W k )  



C O L L I ~ ,  A. J. bl ~ o u i m x s  nf the Yukn k i n ,  hlmks. In Rnll. Nh. 2l%, IM3, 
pp. 56-2K:t. (Out nf ~ t l w k . )  - The ~~1 r w u m  of the Yu kim, hla~kn.  1<\1!l. Yo. ZIR,  lW3, pp. 1-71. 

- The (ilrmnn Cwek nlld m i ~ ~ i n c .  i l i~triri ,  Alwkn. J n null. Nn. 219. InM, pp. 
-I!k?'r(i. (out cr f  ~tnck. ) 

M R X ~ E Y ~ ~ A L L ,  \\'. C. The I ' l~irtnrhin~ gnlal I"lrlrl, tllmkn. Jn H1111. PII. 21.7, 1W3, 
py. iL-75. (<311t ni  ~ t t w k .  ) - and k11RAnm 1. ('. C41~1pcr r l~ lrr~i fr  nl fitniint \!'rnnp.ll wdon,  dlwke, 
1 t .  So, 2 ,  1 ,  . I 4 (Out r ~ i  pk~c-k.) - T h r .  n l i n ~ m l  rcaciurrPH c ~ f  t\li* 3lnr i t  Il'rsngrlll rliat rii't, AImka. Prd. 1 ' ~ p t  
~ C I .  15, I!MlX, ] b p s  i -7 l .  

\ V A ~ ,  I,'. n., n~rt.r.lnr. .\cvn~int rrlw*rationn i l l  lmku in l !HIZ41, 111 Twtbnty- 
fourth Ann. Rept., 1903, Irp. ;n-!(ti, 107, 2Sn. 

hmnnn, A. 1%. M m r  pcrlrl rninina in . \ lnrk~ E I I  190%. 111 Rttll. No. ER, lnn.1, pp. 
43,w. 

COI.L~BR, A. J. Tin dpfits DI 1!11~ Yofk r~p i lm,  .\l:i)rklh. In l711ll. No. 2 4 ,  IIWY 
pp. 154-Mi. - Tin r l e p i t ~  nt tlw tbrk q i o t t .  Alnrka. 11ttII. Sri. ?Ma 

J l ~ m n ,  I ;. t'. I'e-tnrlt-trru firli1.r ni d lnpka mtl 1111, Ik.rinp 1iivi.r ml tlelal. Irl nrkll. 

J~III! ,  x,,. ~ 2 5 ,  I:W, ',. 7 w i 1 .  
Pllrxntr, 1, .\I, c;d4r plruvi-u 111~ Fnirlmnkr r l i $ ~ r i r . t ,  . \ lnrk~. Jn nrrll. No. L'!fi, 

1 !hb.$, 4:-&7:<. 
Smtmwtl, F. I'., anrl P F T P . ~ ,  f\'. J. -4 n * ~ ) n n n i m n t ~  ill norlhcrn klmkn, arm 

thr Roc-k?. . \ l t~l~nlai l i r .  n l ~ , n r  t l ~ i .  Ktr!ukiik, Ja~hti, . % n ~ k t ~ ! v ~ l k ,  311111 ('IIE- 
villc rirrw, :111a4 thin .fwtir. r.unrs1 ~ i b  t'lr(ru I , I H ~ M I ~ I ~ ~ - ,  in I tu l l .  i'rnf. R lwr  
Xr1. 31, I!W, ]lp, 1 -1:YJ. 

P P ~ ~ K R ,  A. C. Tllr . l i~ndai~ CIIJII Jwlt, l\la-k8. In nllll. Nn. m, IN, p 
J V ~ m r n ,  r. I)., firmor. \ F I  t i r~nt  n l r ~ n ~ t i t ~ n *  in .I lmkn ill l?*1U. Frnz;: 

fifth Ann. HppL 1' .  K. r ;MI. Sar\ r v ,  lcW4, Jqr. f;K,*Li, :a+;, :WR, :C'i2, :1Td. 
n'~~nm, C. 1Y. Tllr Pa ~tm~pinc ~ t l a r ~ t  l l l i i~i~ra diana-t. .'\la~ka. In lh l l .  Scr. 2 3 ,  

1RO.l. PI,. MA:{. - 2%r f'c~rcupine plamr dintrirt, A l d a  Ri111. So. I f W ,  pp. 1-S5. 
1Wl.i. 

B m r n ,  .I. H. Adminidmticr mywrrt. I tr  Krqmrt 4111 11rngna~ nf in1P9tiptirmu nf 
mincntl r w ~ i ~ n w a t f  . ~ I : I P ~ R  in I!HH I~uIII .  1'. 5. ( ;+ ,>I .  Plirrr! Yo. 25!i!l, IWi, 
pp. 1:4-17. 

Fl~car rntninr in .\ln&n irt 1!Mw. I n  Ilull. 30. 259, 1 W, p. 1s-31. 
A. . t i  1 t i e  t I I .  In XIIII, ( 0 .  !!MI I,, pp. 

172-1 !G. - Gnlrl n~irrr on I'nalanka l~ lnnd.  It1 R~lll. Srl. 2-59, 1905. ptr. TE-Ifi?. - Rwmi dt*\,elopmentr a l l  .\l:wkrn tin rlt*lmitr. In Rnll. So. 159, 1 W5, pp. 
I >'!-I!!:. 

~ T A ~ I s ,  G. I!. l k r i n ~  River ml f i ~ l r l .  It1 Ilnll. So. 359, IM, pp. 11b1.50. 
/ - Cn r Yaktar: ]*lart.r~. In l:i111. Sn. ?Yl, IPIA, 11. Kr-89- - (;o!i d r p i - i ~ ~  nf the S h t i ~ ~ ~ ~ ~ i l h  ~ r l ~ ~ r b .  ! CI !*1171. NU,. Zvgv lWI!im pp. lfh7-101. - NO~OR nrl t h r ~  ptwt l rum iit~lrl- ol ;\ l:t&ka. En Hl1l1. SO. 259, lIOFr, pp, 12%-13!8. - The petrolrirm fit.l<lr IUI the* I'wifir r itwt nf .\larks, with ari account t ~ f  t t w  

J l e r i ~ r ~  liivrr coal ctcopr,~it~. I h~ l l .  54,. ?%I, I!M)5, pp. 0 - N .  
MENIIIEWAALI., If'. ! I .  Gc- rlwy of !he vt.r1t~111 t ' f ~ p ( ~ ' r  ICirer +on, Almkk Ruf. 

I'apr Yo. 41, 1!405, p *. I - - ]X I .  
MOPFIT, F. I I. f4olrE p1acw.m of 'flrmakwin Ann, Ccxlk Inlet. Jn RuII. KO. 259, I%, 

11p. WI-%*. - Tile V ~ ~ P ~ I H V P I I  p l i l  ttrvf~ nf Sprvarrl I'minw~ln. Bell. So. 247, pp. 1-85, 
I , ,  1 .  I .  The p~ld p f l w r  1.1 Lllp +i)rtyr~l i l~.  H ~ r l l  C w k .  and Fa~rbaoka 

rcyionn. Bull. Kt,. 231, I!W)?i, pp. 1-39. - find H w ,  F. I,. Hnrrllinrt tr1nc.w Mrm. In Bull. So. 131, I%?, pp. 1% 
110 

~u~wnmw: i': W. MFtthoda and rmta of rlli~rl an11 placer rninin~. in A 3 ~ h a .  Bnlli. 
No. 2H3, ]!ah, p . 1-302. hlro in Hall. Xo. ?:A, 190.3, pp. 3246. 

E m  A . The T~~U!WPII nre dep i t* .  111 1 ~ ~ 1 1 .  S~I .  5 9 ,  15+05, pp. 69-87. 
RT@?;E, R. W. R P P O I I ~ P  ot muthwveterr~ .Ilsaka. I n  Bull. h'n. 2:19, 1A15, pp. 

161-1.11. 



I V ~ w r n ~  C. B., Drmbr. Amant of operat  ion^ In AImkn in 193445. In Twenty- 
~ i x t l l  Ann. Rapt,, Inn, pp. 7:t-SO. 

Wrrrnm, F. E. anrl C. ii', I<r.cmo~l~ic. tlc\'etopm~nta i n  ~outhlwntrm AEwkk Tn 
Rnll. Yo, ZXl, 1W5, lql. - 4 ; ~ I f i .  

Ruon~s, 9. H. I?%u m p h v  end pmlcqv nt Alwkq IL ptrmmnrp nt exiQtin~ h o w l -  
d g ~ ,  with  a nrtbl i~>~~'nn (4iitl~tv, fbv Clc~'talnnd dhE)r, jr., sntl a ro~ropmphic. 

. n ~ p  nritl alm-ript~alt~ I hf*rc*or, In+ k. L'. ( ;~~IIP. tBmI. P:q)~r NO. 45, 1 % ~ ; ~  
pp: 1-:127. 

-, nnd ntl~rw. R~pot t  on r m  of inv~nt lpt ion {rf ~nincral rcpo~~tt-m (I! 

. $ / n ~ k ~  i r k  l+Klmi .  13111L Eo. 2K4, lfk3l,  pp. 1 -1ti9. 
Coturn, A.  J. iwlrruy atn l ~vrul wnollrcen r d  Cnlm Ihlrurnn  on, Almka Rull. 

Xcr. 279, 1%)1i, 1111. 1-:1.1. 
O F ,  . 1 .  t i  I ,  i 1 .  b l l n ~ m l  srwa~lrrrn of the Kenirl J'~ninr111a: 4;oEtl 

tivlrjn 01 the T i ~ r r l ~ w i r ~  Art11 r r~ inr l ,  Ijy 1.'. I I. Mnfil;  iloal tielrls ot the 
I<ac.lirrr~nk IJnx riyr4~11, 1)r. I t .  I\'. Plnnr, Jti~ll. Xn. ? T i ,  1:rM. pyr. I-HCI. 

PRIYI~.Y, 14. 11.. and 11 I*., 1''. I.. 'Pht* Rlllnl,~rt gnhl 1 1 ~ m ~ r  ria~ion, Alsskn. Rull. 
Kcl. 2HOa LXK, ~p .  1-54, 

n L  1,. 1 .  'I'tw I . u~~ IT I+T~~~ I~~R rrpion. A I R H ~ R :  rl~(lrrint,i~)fi n i  the Circle a d -  
' rat1g)t.. Rllll. 3 ,,. 2tl:hq l l l<M,  'j,p, 1-27. 

RYRY~KH,  A. I'. ,111111 11'111(1itr, f '. \V. Thv I J i ~ n e ~ ~ ~  r i d  1~41. AJmkn, IT A. C. 8 ntner, 
~11111 .\ m.on~l~iri.nn~-v of i\(lntirnlt)- 4ntt<l, i i l i ~ k ~  by C. \V. \Kgt l t .  
141rlI. Nu. 3 7 ,  T ! M H 4 ,  111). I - l f l l .  

I'AI*RIH irs ALAHKA V N  PHEPAR~TIOS. 
o x ,  . 1 .  An ~x~lnmkinn ill the Molrnt h$cklnley maion. 
~ 1 1 ~ 1 ,  . , , 1 .  . I K . 1 .  'Sht' ~ C J l l i  ~lli#r(.l% l ) f  A rmrt nf t,llf! 

SV%VIUPI l't~ninu~ali~, .\ Iwka. 
B~,$HTI\', ti. (!, t i v n l ~ , ~ v  I I ~  t11p I'ontmlltr Ihy  ml fie111, Almkf~. P~el imlmry 

rqmrt rkn t lrt. '.\lstnri,~~krl (-11n1 f i ~ l t t .  .k ls~ka. I i t t l l .  No, Wb. 
I F. I I ( .  . bf ir~r-nk! w w l l r ~ v d  t ~ f  thv \Tnkilet.ll tlt1r3. I<r!tchikm t ~ ~ i r l i t ~ l :  

ifirtsirl*, r l  lnrka. 

T ~ ~ w ~ n k r n g r  MAW nr A l . . k p r ~ .  

The Iolkorr*jng Innp nm l i ~ r  mltm at 5 C P R ~  R mpyI or $3 p r  hunrlml: 
Ftrr ty~~i i l r  c ~ i l n ( l m r l ~ ~ ~ :  umlr, 1:2.500CIO. E. t'. ~ n t n ~ d .  
I t i -  1 ,  I I I U ;  1 1 : .  T. Ci. Gemline. 
Jirnrhnll Fter-it~I ~~~ i~ i r l l .~np l r . ;  ~ ra l r ,  1 : rlTW41. I!'" J, 1 '~ t~m.  
Kr11iit1 S ~ ~ v i i i l ,  Stw mi !'u~~in~liI:i; wda,, 1 : 62,itM>. 'r. 1 ;. l + ~ d i n c .  

Tha fadiorr  in^, I ~ ~ I I ~ H  RrH i ~it+l~~dltvl JIW i I I u ~ t m t j ~ ) i i ~  of i ~ h l i ~ t ~ ~ r l  rt.r~)r& hilt havr not 
twrn imlnb(l n*~iirr.ttriy. ~ h ~ p ? .  rxlr I*. Ollt~ill i*! only Ey PI*I.IITI~P tw wprt. 
hlnrke, tnlmp-q~liir tun trf ; p~?~le, I : 2,iWrxrn. I'r~liiirinnry ~ d i !  ion. ( 'nntainlul i! 

'lTllr pt,mtlrlty un$ ivlolsKy ?.of h l i z ~ k n ,  ;I  saalrnnry of ~ * r i r t i ~ i s  k n ~ ~ v l c l g r .  ctr. 
Prof. I'H~MT KO. 45. 11. 17. Ch10(1e. 

Cnp* Srlrnv tb i r l r  tulpt.rnt palltl ti~!d?; ac-alc, I :?%XKK). Cqnntaint*l i t1  R ~pcr in l  prlt>ti~*l- 
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