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REPORT ON PROGRESS OF INVESTIGATIONS OF ' 
MINERAL RESOURCES OF ALASKA IN 1905. 

ADMINISTRATIVE REPORT. 

Ry .\I.CRRII 11- RU~W)KH. 

INTRODUCTION. 

The puhliition laqt p a r  of I! rulurn~ ~r~rnrnnrizing tIla prnnnmia rm1lta of tho cold 
work of the A l d a  &*ion hns furid lnror Bmong mining men, and it har bmn dseided 
to iswe a similar volumo cvcry ~ p r i n ~ .  Though such advance papem EM o b a  embcdg 
only tentatiw wnclusions, it ia believed that even t h m ,  when intelligently u d ,  are or 
practical value to the mining industry; at Irmt their value ia much onhtmd by early pttb 
licption. Thaw who mske am of thin report should bear in mind its trua character, and 
not place the ssme conf denm in the (x,nclusiom that would be given to treatises rep* 
santing more oxbauetive field ond lahmtorp atudk. 
bs in the preVioun report, tho papera foll into three gmup-(l) m.mmmh of p- 

ia d o u s  phaslea of the mining induatrg. during the 1mt year; (2) preliminarg m u n t s  of 
invedgetiona in pmgrass or completed; (3) atntements of the mdts of minm hv&+ 
tiona not to be published elsewhere. 
An the Beld covered ia very extanrivo sad many of the mining distriete are isolated, it 

k imposdbIe, with the premnt forco of tho division, to visit all the mini regions eveq 
aeawn. The atbmpt haa heen mrdo, however, ta proem reliable information from evcry 
diitrjc.t, and thk hrw been embodiod in tho mmrnnry stntemants. Thk hae been poasibls 
only t b u g b  the cordial mopamtion of mining man in dl parts of tho Territory, to whom 
thc wider de~irea to a x p m  l l i ~  obligations. In the future this side of the work will he 
d~veloprd as fully m ia ccommen~rt~tn with t h ~  chief objects of the investigations, namely, 
tho mnpping and study of tho mineral remurcw of the Tarritmy. It k hoped that, eventu- 
ally, tnanqmrtation facilitiee improve ond the work expandn, it will bo p k h l e  to ~MUR 

an anntinl ntnfrrnont which will surnrnari~~ conc.imly and nuthoritativelg the ndvmr~ of 
the mining i n d u q t ~  throi~gtrni~t tlre Trrrihry. 

Am in  t h ~  p w v i o i i ~  rrpnrt tho ncjtrr, on placer-mining oprntions nntumlly mupy more 
~pacn  t h ~ n  any other part of the *usuhjcct, Gnce the plecer mines are atill the large& pro- 
ducers. The field invmrtiwtinn of plwem in 1Xk5 htm been prncticnlIy Jimihd to the Yukon 
baain and %ward Peninsula, and as tllese an! also the largest producers tbey Bra treatad 
at grestor length than the other alltivial pld-hearing regions. 
The volume m ? l h i n ~  ,l5 dieorent papem by 13 different nuthow. ~ m p t n w s  of puh- 

I it ion n d t a t e s  the oliminntioo ol all inuetrittiona except a few of the simpleat. Ths 
more cl~nplete mpottn with full illustratim will be isrmed as soon as posaibb. 

1 



PROGRESS OF SURVEYS. 

b in lW, ninr prtk w e r ~  e q q e d  in field work d w ~ g  the ~ p r n  -, w&b lrstad 
f twn a h l t  9-1: 1.5 le Octobpr 15. %~eral t b  t ~ e m  ~ M i v i d c d  after arachiq  Ahlmka, 
making in tilt Fmrtren parties at  mrk lor a whole or a part d the erason. The technical 
l o r n  n l  t h e  partiw. including gwlgirtq rqqrapbem, nnd sssbtanter, ag~r r~a tss  27 men, 
in addition to which 28 camp men,  etc., WPR ~rnplopd. Or tbe [wmn partim, e d t  
were rngn~ed in polvgic inr.migatims, fire in topginphic survepll, and onr mmbinrd 
hot h rlapcr3 ol wurk. 
The gml*~. wurk included a continuation of tbe reconnaknres of muth~natarn Alaska 

and thc Yukon-Tnnunn wion ,  und ~xnminations al the Tukutnt Bay, llnhnuska I'all~y, 
and-J'rincc ITillimi Sound reions. &tailed ~uweps w ~ m  mnde in the hntrullrr Roy 
and Nomr rqinnu. Topupphic r e c o n n h ~ n f e  numrgs w t i ~ i g  shut 4,3X] n g u m  
mil- wpm m n d ~  in th- 1-tiknn-Tanana and Cuntmll~r Bay rPglons. DPrnil~d tc~pmpnpl~ir 
durvep of rlrrtm n ~ t e p t i ~ t g  MO qunm miles were made in the Sand I'~nit~suln and 
Contrull~r Ray rcpionq. 

<ImirmI.-:\ l a r p  portion of the time d t h  p l o g k t  in c h a p  wm given to ndrnioie 
tmLivn work. Il ' i~h the aid of the memhprs of the division. attempt ams made to kwp in 
r l m  tour11 with thc doveloprnenta in the mining industry throughowt the Terri-. This 
tank lwmmrs incr~n ing l~  tTilTirult each yenr bcrai~se of the rapid expamion of the mining 
intnnwtn, hm Ftlr WI porrrilrle n member nl the staff is writ ta cmh district m r y  year, but 
wl~em thh i a  irnpoesibla, infurmution in regard to new developmsnb in obtain4 hy corm- 
mpondcnca. 

The wr ihr  hnn devoted ~ u c h  lime EW could b spared from ndrniaintnrtiva work t,n a 
mntinuntion of hi8 report nn the Mount McKinley +on and also to the preparation of 
rhlrptrm u t ~  tho economic p o l q  and history of miniw, to be included in u reprt by 
Arthur J. Cullier on kbc  old plncem ut Sewnrd Paninsula. The monthr of June and July 
w m  rlnvotrll td field work in the ControlEer Bey rqion in oompany with hfr. Martin and 
to n mconnaimancrr of Portlund Canal in cornpang with Mr. Wright. 

SautlrMsiern Al&.-The work in muthemtern dlnska was cmtinued in charge of Fwd 
E. W r i ~ h t ,  amisted hy 6. IT. W ~ i ~ h t .  E. N. Eindb spent nbout two months in tbL die- 
triet in pnl~ontologic work and r ~ n d e d  vnluable aid in the deciphering of the ~ t n t i g -  
rnphy. Thc rcconnalsnnnce mapping wm carried smthwirrd Imm the Juneau district and 

a 

extended over the Rreatsr part of the Wmngell and Ketchiknn mining di&riets. Specid 
ntkntion WM given to a atudp of the gold snd mppr de+h of this field. Tha pretimi- 
nary reuu1t.q are embodied in the I o l l o w i ~  pages and a mom cnmprehenttive statement 
of t h ~  ~mnomir ~ e o l q y  of thin field is in preparation. 

I'akufa Un!t.-H. S. Tnrr, mated by B. 5. Butler and Idwrence Martin, atudid the 
gsolqq- o l  llw YIJrutnt Bay field. He p v e  special nttent.ion to t h ~  qumt~on oI the occur- 
rencc ol cnnl and also to the ROUM of the gold now found in small quantities k the k c h  
p l ~ c e m .  The important conrlusiom am embodied in the lollowing p w .  

Cnntrdt#r Bag.-A party under the leaderehip of G. C. Mnrtin rnappd the geology and 
tapgraphp of tho Contrnller Bay petroleum- and cwal-hnring rocks. E. G. FIsmikon, 
fimi41~11 by Vi  n RIH, oarrid a Eowphicrnrmey on a m b  d1 :45 ,Wowr  nn areaof 
430 qqi1arr mdea a d  d e  a reconoaimnce survey d an d&tiond area o l a b t  200squnre 
m~lcs. Jlr ~lnrtin,sssLgted~bG.~laddmn,andIorapsrtotthnr*?mnhpSid~pP~ipe, 
made an investi,@mn ot :be geologp and mineral ~ U J T H  d the m e  m a .  -4 report on 
thc m t l t s  nl thy- work i. in pparstion, but an m u n t  of some ot the more important 
mnclusm IS gven in thm vol~lrne. 

. A'nrr W d w m  Sound- - S. O m t ,  d s k d  bp Sidoep Pa*, spent r h t  two motitha 
~n Mudping Ithe g e o I o ~  nnd miwmt rrsoufi~a of the Pr im William %und region. Specla1 
attPnt1c-n wul p v e o  to tbm mppr I p m r s .  Srwne p m l i r n m ~  notes on the m u l h  of thc~r 
tavwtrgrtlons aEawtprPy tbts report. Thc complete report .h iin prrparatioa. 



Cimk Inlei . -4.  C. Martin dm madc m mnnnmiancrr nf a part o! t h ~  ahtanu-ka -1 
field,  bin^ 30 m i k  norlhpml ol  Umk Inkt, JIi* w p r t  L En prppmtion, but thr mow 
imprhn l  mnclusinrw Irnring on the m m i c  pol or.^ nm irmrpornted in thin velum. 

Southrtmkm ."l!ad-t~.-lnrid~ntd tn his n t h  field work Sidnrp Paim qwnt A t ~ w  dnys ad 
Rerendfen Buy rxnnlinin~ mnrr . r~r its em! field* nnd mbmih thr nccompnnying report. 

Snr~rrt Pmimtn.--Fwd l f .  hlullit and Fmnk L. l k ~ s  nleppd thr arcnl pptrl~v 01 shut  
half of t h ~  arpa m c ~ d  try the Non~r- nnd Gmnd C~ntml  nprcial m a p .  The pologp was 
found to be unumally intricate, mrl thia lsrt t n p f h ~ r  with fhp detailed ntudim of thr aurif- 
erous ~ v e l s ,  mads t h ~  p ~ r r a s  or ri!appbnR very alnw. A nupplrrn~ntay atudy o l  nome of 
tho kin depoeitn of the l a r k  rrgian was 111ntlv ttp 3lr. I l ~ r n ,  m d  thr r ~ s u l t s  arc l ~ ~ m  pwnentod. 

T. (3. C~rdine, &.lad l y  W. B. hrrr and 1%. A. Y d ~ r ,  made n tnpgmpliic mlrvay 
[::QS,MXI) ot 470 quam milm in ttie Sloinnn and Cmd~pagm rrgiourr. 

Prh-Tmann rrgimi. - -C:~d~gir  r m n n a i m m  rnappin~ war cont~nrled in tlia Yukon- 
Tanana fiord t>p L, hI. Pll'ndlr, RYYIP~CII It? .\doll>lr Knnpf. Thn work wan carrird Imm the 
international houndrry, npur tlio )1~411 o l  Sixtyltlile River, w t h  nntl w ~ . s L  tt) Fairhnks. 

n. C. With~rspwn, &dated by R. 13. n l i c ~ t ,  mappd on a wnln nf 1 :2.W,000,4,700 s q u m  
milm in a wgion lying lwlwc.cn Circle, Feirhnkn, nnrl Fort Hnrnlin. I t  is IW~~QVP~] thaf the 
tqmpphic  lp~onnaimancc rnsppiw o l  this field cnn tm m p l r t r d  in two mum wasom, 



THE MINING INDUSTRY IN 1905. 

INTRODUCTION. 

The sdPunmment vf the mininp: industry in klaaka during the pmt decde i n  attested by 
the i m a s e  of thc m!ua of its nnnual output lrom Imvl tl~nn 0,400,000 in I895 to over 
%T5,W,000 in 1W5. Tbe gold production of laO5 showcd an incrcll-ss ni probaldp fiO per 
mnt over that or 1901, and probably over 90 per cant of this incrrww r ~ m 0  Imm thc Fair- 
bank placers. Nearly all the other didricta, oxeept aonw in 111c sward Peninsula, in- 
cwsad their output. In the lollowing: table tho poem[ distribution or tho gold mrtput is 
indicated. T t ~ ~ r r  nm no exact figures availabh, llut thc tnlllr! ia b w d  on tho mnst rrlinble 
data. Under the heading "'Pacific comb1 belt" is included tho output of the I d e a  and 
plncet mines OF mut,heastorn Nrmka and of the bench digginge to tha e&, ag well aa that oi 
t l ~ s  ApolIo Cannolidatad on Unga Island. The prodoction d tho Sunriw district of Ilaok 
Inlet and ot tho h p p r  River district are grouped tagether and como antimly fmrn pfnan. 
I n  tho Yukon b i n  nrn includrd th Fortymile, Birch h k ,  Fairbanks, Rsmpt ,  end 
Royukuk plmr disbricts. The output of %ward Peninsula is prsctically all Imm plnrsm, 
though one Inda mina has h n  in operation for mveral years. The sstimnta of fhn oiitput 
for 1905 ia b m d  nn tha date gafher~d bg the firld parties o l  tbc Gcolq$cal Burw~y, aa t l ~ o  
etatislica Imrn thn mint am not yct arailahle, 

Tmr. 

.- 

1m-i ..................................... 

pmc 

'yz:?' - 
m.m 

geward 
Prnlnaulr. 

- 

C'oPper 
R i w r  811d 
Coot inlct 

mdon. 
- 

'OW'' 

- - - . - 
m,tm 

Yukon 
bawn. 

- 
.................................... 



U. 6. 060L001CAL SURVEY 

MAP OF ALASKA, SHOWING RAILWAY ROUTES AND KNOWN OCCURRENCES OF ECONOMICALLY IM ORTANT MINERALS. t 



A 1w evident though gqnaay important factor in thii adr~acemont h the p a t  mductiw 
in mining coatR which hrrs taken p l w  during this, period. Thc piunw minpry of thc Y tlkon 
could not afford to handle gravel averaging lm than LIOor $15 to tho cubic ?ad. In t b  
same district good wapa can now h made, ercn by m d e  methdrr, in rxttnctin~ p l d  
from pay Btreak averaging lem thm $5 to the cubic yard. In SRaard P~ninsuln ~ r n v ~ l s  
nrnning less than $2 ta tho cubit- ~ r d  con in many Fwalitien lm handled st n pmfit hy 
the man working only with the pick ~ n d  shov~t. En m m  of the inhior  districts, nnd in 
parts of Bewad Peninsula, even prewnt costs can he = d u d  to less thm .W cents to the 
cubic by introducing machinely or the URR oi water under pmure. Nor is them 
remn to believe, that the Inthr is the limit in t h ~  rcductioa of mtR. In lode mining the 
reduction of mts htls heen nnalogous, Ihotlgh not by Any menns RR driking, nor ILPA exact 
genehl figures available. Thus it is mnde nvidmt tl int tlrr: pmpority of t,he mining indust 
try must be measured not only bp tha incronw! ol ot~tput, hut nlnn hy the increase in net 
returns from mining venturaq. 

The value of tbs copperam production has nhown a vrrg m n r k d  increw, the htaI  
abipmenta of copper ore in 1M5 k i n g  mom than double t b m  in lW. This will briog 
the value of the annual c g p r  pmduct,iotl nf . h l ~ k n  up tn  over W,OOQ. The annual. 
production of silver incid~ntnl to mining for nthrr nrm is *bout $lW,MW. 

Work has rmntinued on tho tin d~pnsim, hut thrm are not yet  on n, productive basi~. 
The coal fie[&, thou~tl exten$ive, \lava Imn but little exploited, the entire pduation ior 
1m5 bing prnbably lesq thnn 2,m tona. Prospecting lor ma1 hw been very activa in 
the Cmtroller Buy rnginn and in the lfntnnusks Valley. The only ather developed mining 
industry is mar1)le qunrrying, which, nrcording to the raturna.of the rustoma officids, has 
shown an axportpd prodttclion at aboltt %3,OlH) in value. 

Sotnhle ndvanm hnre hwn madn in thmn minina regions, m d  practicnlly slI the others 
heve shown a healthy gmwth. In muthanstern Aliskn the wpper deposits of hince of 
Kslm Izland hnvo rclrchd a pmdoctivo ~tnge, and nr~rifernus lode mining in the Juneau 
district bm made fonaidrrnble pmrm. The two copper minm on Prince William %und 
havo oonsidsrnhly inrrcwd thnir uutput, ~ n d  mucll wns done in the way of prospecting 
other pmprtirs. ny i ~ r  the mmt important feature of the last year i s  the rapid expan- 
uion nl the plnmr-mining industry 01 the Fairbanks district in tho Tanana V~l ley.  Thia 
Cold p d u w d  mow than ton timer ns much gold in  IW5 as in 1904. 

In khn l u l l o a i n ~  pgr4  nn attrmpt will lm made to review briefly the progresrr duriq the 
gear. TThn irnpmnt dirtricts, d ~ x r i h e d  elwwhrw in this voIume, nmd only be rnsntiond 
bricfly, but mmo ul the lew prorltictiv~ fields, not considered elsewhere, will be treated of 
in sluch dctail I+S thn nrnikabls information p r m i k  

DTBTRIBZFTEON OF MINERAL WEALTH. 

The msp (Pl. 11) l o w s  the distribution oi the k m  jocalities ol mrurrence of econom- 
ir~l ly  import~nt minerals. Three broad belts, which are the loci of the gold de&ta, nra 
nr:cqniznlll~. One Rtretche. paralIel to the Pacific s m b a d  through the panhandle of the 
Territory, ond, Iolfowing the grent hrnd ol the -t line, i lmt among the islands of 
muthwaqtarn Alnslia. Thia zone includes p ~ t i c a l l y  nll the nur i fem~unrtz  mines of 
the Territory and pllm some of the smallcr plawr districts. In this Rame pncmi belt also 
lit1 the copper deposits of Prince of Kalm Tslmd nod Prince William Sound, A wmnd 
belt axtends northweatward from the international huudary near the rnmoun Rlondikc. 
I t  includm much of the region lying between the Yukon and the Tannna, thence it pmtm- 
bly hnds  t o  the southwest and extends into tlie a r e R  drnined by the Knntishna. Tbie 
zone bes thus far yielded only placer gold. The tlIrd and ]-known bit includee the 
pincer district of the upper Koyuku k,  west of which it is rnnntl~d by goungmr sediments. 
The goId placers of Robuk River rcnd &ward Peninsula may mpresent n m t h w ~ c r l y  
extension or this a m s  klt, but the mnnection btmeen the two h n ~  not, k e n  wtablished. 
This third zone has thus far produced only placer gold, with tho excaption of a ain~la 
qua* mine on S e d  PeninsuIn. 



AE win hR shown below, the gold-bewkg hrranes of s o u t h ~ t e r n  Alaska nre mlidn up 
of metmorphic mch,  chiefly of Permian irge; those of the Sr~knn fire of undetermined, 
pmhbly Lower Paleozoic we, while the terrnnw of Sewad Peninsllln find place in the 
Silurian or in older aedirnenta. In n11 these districts there appars  to ht. a rnther intimate 
wnnection hatween the occurrence of tbe q u d  t-ejna, whence the gold has been dsrivd,  
and the inhsives. If the v e T  incomplete ant% ~hould pmit ono to ventrrra nn opinion, 
it wmdd he that the period of minerahxation in both the conatoI and the Yukon pmvincea 
m u m d  d~triag h e r  Cretnceous time. In Seward Peninsula the minemlization may 
have taken pIwe at n later datp. Tfie copprr deposits of the Mount Wrangell region, 
mocinted with m r h  of Permian up., k p p r  to br fhr msult d n distind. type o l  mineral- 
ization not y a t  Found e lmhem in .U&.u. 

Coal-bearing strata, chiefly of Emne or O l i ~ n e  age, Iind R wide distribution through- 
out 4asks. Both Carboniferous and J-sic coal messuras h a ~ e  hcen found at Cape Lie 
burne. Tha rnc& extensire coal field4 of Zlle Territory probably lie in the .&tic slop 
region, buE those of the Pacific maboard grid the Yukon River basin are of the most impott- 
anw. The high-qnde bituminous coals of the Controller Bay region and of the hIatanush 
Vallay, described elsewhere in this bulletin, am at present of t h ~  most cornmerciel inpork 
aoce. Qaad con1 has a h  h e n  found in t.he d l a s k ~  ~eninaule, but the extent of the d e k i t s  
ha4 not h e n  detertnined. 

AURIFEROUS LODE MINING. 

Southemtern Alaska, cantinnes to be the only important dikrict of lode mining in the Ter- 
ritory, but considetable prospecting has  besn done in other fidds. Tile Panllandle, with its 
strong relief, abundant water power and timber, accessibility, and saluhriou~ climate is 
undoubtedly bhe ideal mining ragion of Masks R R ~  coniparea favorably with any other on 
the contincmt. The auooeas of the farnuus TFeedweU group of m i m  is an example uF whht 
ran be accomplished in this field under scientific manwment. This great enterprisr, 
though a m&ficent object l w n ,  has dwacled other imporinnt phnts in the mma field. 
It has &o led to thc inauguration of a number of nnsuccedd venturns, &muse promotere 
h ~ v e  been only too md_v to designate every low-grade ore bmly as "another Treadw~ll.'' 
The auriferous lode mining uf this part of A h k a  is fully dwribed by F. E. Wright and 
C. W. W w t  on p a p  XF-54. 

Weatward from the Panbande there ia no Iode mining until Prince \Villialn Sound is 
renched. Thc rmpper deposits of this district are desrrihd by Mr. Gmnt (we p. 78). 
Thew ore bodies c a q  mom or Im gold, and hence deverve a pawing mention here. The 
Henai Peninstikt hn4 l ~ n  the *ens of matidetable ptos~ctihg for quarts during the pwt 
year. Some encouraging results me reported n e w  the line of the dlsska Central Railway 
and alsa at Port Dick and Pod Chatham, nesr the extreme wuth end of the peninsula. 
Copper- and pld-bearing Idea hava also h e n  found on the west side of C h k  Inlet, neer 
niarnna Bay, but, their commercial importwe remaim to $la proved. 

Kodiak Island has hen the scene of pmspecting for quits a number of yeurn, but so fnr 
no extensive om bdiea have k n  found t21ai-e. Mr. Paige, who visited some points on thia 
d u d  during the pgst summer, reports that the bed rock conaiqts primarily of slatw and 
slan&uea, with some conglomerate. meentin m k  wries i~ closelyfolded md jointed tlnd 
is cut by an intricets ByRtem of quartz stringers. These stringers, in Borne caws, am le~.ge 
enough to be called veins m d  carry Borne sulphides and l ~ r c  probably tile sonme or the 
bench gold which lw been mined at several locdities. A fiv&smp mill bay been at. w urk 
at U p k  Bay, on the west side of the islend, for several ye-. In tho extreme southwest- 
em portion of bltwka lods mining is on &e fiecline, for the Apollo Consolidated mine, which 
has been aperated on Unga Islsnd h r  many genm, hm bean c I e d  down. 
The Yukon region, though it c o d n u e a  t o  ha the w n e  of extensive gold-pIwr dms-  

eries, ao far hes uot yielded any auriferous lodes. me mrne bolds true in Seward Peninwla. 
where, with the exception of the Rig H u d  qnartz mine, no lode deposits have been devel- 
oped. It k to he said for both thew fields, howaver, that but little attention htw thus Ear 



been given to pmapsr:ting for surireml~s v e h .  It is pmbsbly true th&t a 1- part of the 
gold placers have been concentrnted from tha gold contained in diwminabd qurarta veins, 
but them ia, nevertbelems, the pomihility that workable lode deposits may yet be found. 

GOLD PLACERS. 

Ae already stated, the most important dedopment in the placer fields baa t h  p l w  in 
the Fairbrtnh district, which pduced over half the placergold output of the Tsrtifmy for 
1905. Seward Peninsule was, however, alw s Ibrge producer, md sm~ller amounta were 
rewvemd in muthemtern Alaaka and the Copper RirerCook Met region. The Pomlpine 
district l e d  in the plscerwld production of southemtern Alaska, though tbere is some 
output from tho Juneau district. Beach mining still coo tinuas along the Pacific mast wmt- 
ward fmrn Utuya Bay. This gold, wbich appeara to be the mdt oI warn concantration 
from glacial depi t s ,  bas not h e n  found in  sufficient amount to warrant e ~ l o i h t i o n  in 
my but s small way. The entire product of tba b e d  mining, embracing the Pneific ma- 
b o d  of Alaska, in probably btween $50,W and $100,000 per year. 

Operations continue in tbe Coppr River basin in spite of the fact that the very high cmt 
of tnwqwrtation makes mining exceedin& expnsive. Two districts ate producing placer 
gold-the Nizine, where a number OF claims were in opration during the past yew, and the 
Chisam, where mining waa a h  mtive. The output of this field for lsD5 is e~timahd at  
~ , 0 0 0 .  

The northern part of the Renai Peninsula ha4 pduced  plaaer gold for twelve yeara. 
During thi period there hw been s steady g ~ n w t h  of the mining industv and a proportion- 
ate inorease in the annual output, abich is now estimated at about S200,W. The extensivs 
gravel dep i ta ,  steep pdients, and abundant water supply make this field eminently mi+ 
able for hydmuUc mining. According to Mr. H. H. Hildreth, United Statea comrnksioner 
at S e d ,  tho campletion 01 ~c~,eral l~ydraulic plants is the. moat important development 
during the pnst wmn. 

Gold iu a h  roportedfm the western tributaries of the lower Sushitna which head in the 
Alaska Range. C, W. Purington mports that gold has hewn disrav~.red on Peters Creek, a 
tributary of the Kahiltm, which flows into Chulitnu River. The graveh are said to be not 
over 5 to 7 feet in depth, and the diggings are reported to yield from $10 to QM to the man. 
It is said that about 200 men vkited this diatrict last p a r  md that 75  re wintering there. 
A mnd hydraulic plant hm h e n  at work nn Willow Croek, an easterly tributary of the 
Suahitns, and a mlE amount of gald produced. Some auriferaua gmvela are dso repohd 
frdm other parts OF the Gushitno baain, though no values have h n  found t h ~ t  w d d  yield 
mtwm under premnt conditions. 

Tbe Yukon region i s  described in detnil hy Prhindle elsewhere in this raport,(pp. 1W121) 
and need not be dwelt on hem. While tho in&mt of mining men ha5 been concentrated on 
the Fair- district, other fields have received some attention. Of qwid inbrest is thm 
developmeat of some plarsm on &lclirr River, indicating rr wider diitribntion of the work- 
abIe plwers than previously known. Of still greater intereat is the reported strike d very 
rich gmvela sou tbwast d the Tanam in the Rantishna Valley. This would seem to indicah 
that the gold belt turns to tbe southwest, snd at l e s t  suggests tbat the gold reported in the 
Innoko River h b  may b derived Imm u continuation of the same belt of rocks. 

The production of &ward Peninda has not shown the &re- expected by mme. This is 
largely Wusa,  ns shown by Mr. M d t  (pp. 132-144) much of the nttantion of mining mon 
was given to &ad work nnd a180 bemuse of an unfnvorahle w m n .  Ttrsre can he m doubt 
that &thin the next few years there will be a very large increrw in the output of the penin- 
sula. Quld has been mported from tributaries aE Norton B R ~  for wme yam, but only 
recently has it hGRn produced fmm this district in cnmmercilrl q~ant~ities. It is mprksd 
tbat claima b ~ v e  hsen worked on Bonanza CreekI s tributary of the Jngluhlik, which enters 
Norton Bay irum the w t .  Them olaims have been worked since 1Wl by meam of n amall 
pump@ plant. Nuggsta worth from $5 to $10 have been found. The stream gradients in 
this field ~ r a  very low, which increams the coat of mining- 
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Mining continues in thoKobulrRiver~ion, in  the northern partaf Al&,4 clnhs having 
k e n  worked in lW5 according to Mr. 31. F. Mom. The shortness of the seamu and the high 
 COB^ af provisiM1s h n ~ e  made it i m p i b l e  to work anything but the v e y  richest cldms. 
It i s  mid that d e s s  s claim pays more than 510 a day to the mm, it cnn not he dnveIoppd. 
h little plowr gold, estimated at t5,OW in 1905, has h e n  pmduced in this field, but most of 
the miners have left the region. 

COPPER. 

h 1W t.here were two copper-pducing districts, Ketxhikan and Prince TVilliam Sound, 
and in t h m  more, the Chitinu {Oopper Eivcr basin), White-Tanuna, nnbKenai districts, 
cunsid~mhle pruspting n-:IS rlrme. Copper hua nko been found in other pnrtn of south- 
1~19torn hl~skit nnd reported from n field lying immeditdy west of Cook Inlet. The capper 
d e p i t s  of Prince of Rnlcv tslund and of Prinm Willium Sound arc dcwrihd rm pnges 46-53 
und 7&87. Tljcir rapid rlsvelopm~nt, m compared with that of tho inland diqtricts, is duo 
to theirproxin~ity to tidtb woter, a v n  h) nsvigntion throughout the y ~ m  Two mdhm 
llnve been mmpletcd LWI Prince oI Wales Islnnd, hut the bulk of the .4lmku, ome am still 
sliipped to Tncnnla, 
In the Cllibina district plwptxting iq steadily piwpming un the copper properties 1- 

on t,he wuthr~n slope chE the CVrnnpll Mountl~ins. At p m n t  this field b reached only aft,cr 
a 2Wmile joumy urer s ruugh trnil. Freight c h a r p  to the district are tw high ns n dollw 
o pound in sumnier and 15 tu 20 conk 11 pound in winter. Iu spite of t h  excawivo rmt, 
comidsr;rl,lr del-dopmont work has hcan done iu the district. Tho general Featurn of the 
gwlogy Iraw Iwcn descrihd in prsvious reports hy the GPologir~l Survey a in which it h ~ s  
h n  ~ h o w n  that tho Dvppsr d~poaits wcur at or n a r  the contnct nf m extensive mrias of 
on[-ient ~ : L V I I ~  ~ n d  II wl~itr  ~r~wtrtllins limostone. The latter ia  probably of Pmmitrn w. 
The ores lr)und in plme ure chisfly sulphide, for the native rnpper, oopurting in tbe gravela 
near the oast end of the ficld, I ~ a u  wt been t rmd to its hpd-mk sourn. The results of the 
pmpecting or t.ho I ~ L ~ L  two pass  indicate u greater persistency at depth than was oxpeated 
tram tho surft~re cropping?. A t  the e,wt and td the field a vein 1w h e n  lollowd to a depth 
uF ahout a I~undmd feet, and a lode nwr  t,hc west end of the field Ilns been t&ed by d i e  
mund drilling to r dept,h (IF ~l)t*ut FiO fwt. The q m r t e d  results of thia prospecting indicate 
R permanrnw uf the ore lxldiea which augurs well for the development of an important wp- 
per district. Further operutionu must vw~tit t h ~  mn~truction nf L railway from the coraat. 

A mrnnd, law-known ropper belt lies north of the Wrnngoll Mountains, stretching weat- 
ward fro~n the iz~ternationnl boundary, at the head ul White River, to the headwetsr b d n s  
of Tmana River. Thew om bodiea are c l t d g  ~.wciated with greemhnes and limmtonw, 
but their Iornl of occurmnce is !rss well known than in the case of the heouthero field. The 
reports of the pmpeeting of the paat year wnrrant a further investigation of this belt. The 
permanent development of thia field can be accomplished only with the aid of railway faoili- 
ties, but the fmt that watsr transporkation is ar~aiinl~le within 50 miles of my p i n t  in the 
district is O F  the greatest possible importance, and this was demonstrated last year by Mr. 
I l P q  Brhtanober, who took e small stsa~ner up the Tanma to the mouth of the N~besnn. 

&ntion should be made of the murrentr:  of Iodes carrying wppr mlphide in the Kenai 
Peninanla. Little ia known of the character of t h w  deposick, bnt they appear tn lie io a 
southwesterly extension of tba belt of me tbmorphic rocks which carry w p p r  in the Prince 
Tdliarn Sound region. Work on these depodts has been stimulated by the construction of 
the Alash Centr~l  Railway. 

r Schrhmdr F. C. nnd spencer Arthur C The Ceologvrrnd Mineral R e ~ e a o m ~  o le  Part of the Cop 
RIver ~istrikt: s&lal ub 11 ' S  Geol. &nvey, 1901.. 3Itndenball, W. C., and Sehra4er. I?. C., '% 
mioewl rescums of the%o;nt~~angell diatricc, M a s k  Prof. Psger U. 8. Owl. Survey No. 15, IW. 



TEE INJ3TJRTw IN 1905. 

COAL. 

The ma1 fid& of Alaske ~tlX remain practically unndveIoped, and most d them must 
await the construction of railwaye before their product can be. marketed. Much pmspacting 
was, however, done, notably in the (hnontroller Rsy and Matarluska fields, which are de- 
scribsd by Mr. Marth on psgw 6.577 and SS-100. Intereat in the coal fields hm been 
stimulated by the survep of mera l  railaq mutos in the Controller Bay held and by mu- 
atn~ction work on the Alaaka Central Railwny, which will tap the Matanuska field, h little 
con1 for local use was mined in the Cuok lnlct region, on lower Yukon River, and in s w a r d  
Peninsula. Thesa operatiom were mostly mnfined to lignitic or to low&e bituminous 
coals. 

LESSER MINERALS. 

bfr. Trigltt pmwnts a st~bment (pp. Fki-00) on the nonm~tallic r e s o u w  of sou theastern 
A l d a ,  including g w i b ,  marble, g-ypu~~i, and mineral water. OI t h m  only the nlarMe 
and mineral water have h e n  developed. The marble industry prun~ims well. Though 
thew i. quito likely to be rnwhle found in o t h ~ r  parts oi the Territory, unlem it be on the 
Pacific tide water it can have only v e q  remote value. The minnral watcra d the Panhandle 
are being bottlcd on a small scale for lwnl uye. The developn~ents of the tin oms am lully 
tmted elmhnre by Mr. Ilesa (pp. 14.5157). Some pmapecting of the cinnabar deposits on 
tha lower Kugkokwim has h e n  donc.a 

But little p r o w  haa been made in the search for oil pmls. Druing the sawn of 1905 
four rigs have h e n  drilling for petroleum in Alaska-two at Controller Hay, ono al Cook 
M P ~ ,  and ona at rdld b y ,  hiembm ool the Suwey havo visited only tI~rr wells on Con- 
troller Bay, neithar of which here, up to date, pmred successful. 
The outoomo of nlI tbo drilling in d h k a  h~ shuwn that Very  compIe6o and f i n h  out- 

l ib ate oeccmry; and becmlm of this and o i  tbr 0 t h  unfworable cimlmslanm, such se 
shartnsss of the senson, high freights and w w ,  and rcmoteneas from labor, mpplies, and 
repair shop, drilling has proved sxtrcmely cxpnsive. One: of the important factors to 
rwhnider in thia northern region is whether even suc&ul wolk will jurrtify the gmot drilling 
and oprating costs, in cnmpat.ition with tho more favorably situated colds to tha ~ u t h ,  

- 
.?purr, J. F,., A rewmdwinw in a o u i h w m A U  Twentieth Ann. Wt. U. 8. Wl. a w a y ,  

pt. {, im, pp. m1-282. 





RAILWAY ROUTES. 

Rm p.iit h d ~  b- w i t m r d  t ~ d o u p l  sttidm in the Eornrnemial maancement of 
Alaekr, hut the derehpmwt d rn- of frnnqmrtation bas not kept pmm with the dmnandn 
01 thr mining interPsta - the po~eal tmmpmtation spatem is great1 J impm~ed ewer 
whet i t  aas n f- y r s  ago. and maor atcamem p l ~  on the wutemays of the Yukon h s i o ,  
t h r i ~  do not tdquatdyme~t t h ~  r~guiremrnta d t h e  many inland miniq districts. T h o  
irnpnwd s t e l u n b t  sem-icx and thp f ~ w  mil- of rail-p in oppraticra only mme to mnpha- 
aim tho n&tp of a umpleta mvolutinn of the entire tmnsportation for e lull 
d~velopment of thp of the Territory. Under the F n t  adit ions freight for tfin 
Yukon camp must he t-hi@ -era1 ti-, and its tramprtatinn from the m t  
inlrurd em l ~ k c  p k  onh during the wmrner mwhbn. Yor is rbie dl, for sftrr tha frpkht 
bas been carried as near to its dd.qtiglltion WI p i h l e  by steamer it must then uarlly await 
the winter mom Wore it is slcdrled for 20 to lMl mil= b th plseer 6, In thm Ooppcr 
Rir-tr region the m n d i l k  RIP Mi l l  mbm, for them dl h i & t  h w  to bp s l e w  inland Iturn 
t h e P a c ~ c c w ~ . t f o r a d i 4 f a 1 1 ~ ~ n l ~ m 1 5 0 m i l e s , a t s m r h o f  ~5te25crntssprmnd. Tn 
summer emmgency wpplim am h m u ~ h t  into this &shict on p c k  b o r n ,  at a Cwt d .5n 
mnta to $1 s pond. In muthc(~stern Alnska and an Prim Rilliam Sound m i n k  iil 
tirdlg confind lo the er t t~q l  show lina. The fern pmpertisa which lie Rwap fm thn 

bare been dereI+ by Fawn mads or tramwnyn, usually not. many milm in Irnmh. In 
Sward PeninsuI~ the trsnsprtatinn problem is lem aruk thnn in the Yukon hmin, tor dur- 
ing a drp _se%.wn much of i ts surfare can b t m v e d  in wagons. Momvw, a numbr ol 
&ort niiwaj-s hare bePn buf!t which have r n s k d k  aided the mininp drmlopnwnt. 

me pionerr prasp&nr on tho f ukm, quipped with hia .hovel, pick, p l d  pan, wbipasw, 
and ax, transported by ralt or u m ~  a l ~ a g  the arat~r m u m  and on hi own h r k  roroverlnnd 
j n u m . ~ ,  rnrri~d on his m i n i q  ~ ~ e n t u r ~ ~  without t h ~  aid of any Imn~port~tina PJTMI 
exrepi that of his initiation. \nth mrh simple tools many rnilliona nf dollnm ham bRen 
won from grnvrla, nnd w e n  t h y  them am p, m m b r  d p l w r  d i r i c t s  whose +Id is 
larR~]g dcypndlcnt m n l m d  t k  same primitive &hod% Tho rnormoum iocmwm in ths 
p l ~ ~ ~ ~ l d  output nf the lrtst two peam must, h o w r ~ r ,  ?w d i t d  tB t h ~  impm~emnt  of 
"ethorls hy thc intductinn of machinery. Them impm~emrnts t i a v ~  k n  hmu~hk a h t  
in spite OI thn cnnttnoua t,mnsportatinncharg~s, to whirh must 2w added the & uf unnmid- 
l h l p  delagw. These expenmsrep,rrmnt a h t  ta;I rm the mining indmtq-, md mekr it now 
impmwibl~ to q l o i t  many placen nhieb muld ha made to yield a handsoms profit if the? 
WPrP mrdc morc m i b l e  hy the oomtmction of railways rupplemented hp nnpn d. 
This iR atill more striking in the c a m  of lodm and coal m i n h ,  lrrr thiq i n d m t ~  must nauit 
rnitwnp rnn&ruction u n l ~  thP depmita are on naviphlr? sotem. 

I t  i q  only nithi a few p a  that the mineral redulurc~g d AlRAka have bemme &&tlg 
well k-n ro attract capital, and them is Hill murh wnsprvatim tqyrdlog the poati- 
bi![tie* of this ficId [or in\-estment. Tb& them ia abundnnt opportunity for tho hdi- 
vidurrl pmsp~etor of 4 m r m ,  hut of detcdnatinn H R ~  expGence, pet the time ia 
fipipe for l m r  wenbum which mn be handled only by mn&lerable investmente. Thia fact 
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has b a n  reoopimd in tho &ward F~ninsula, but thn gold and copper fields of the interior 
have roceiv~d r ~ l a h i ~ d y  littlu.nttmtion, largely beeaum of the alwnce ~f m n s  of commu- 
nication. An fidequnto trnnqortntion ~ p t e m ,  involving the construction of railwap, ia 
then the fimt q u i n i t s  lor mnre rapid advnncement. 

To rppenk hmndly, thrre srcr three provinws in inlahd Alaskn of whom resources them 
a p m  to L ~ u f i i c i ~ n t  knowlndg~ to warrant the conatmction .of railways, n~rneiy, the 
Yukon-'Slinanm wgjc~n, tile C'oppr River bmin, and the Sushitna Biver banln. The firwt. 
p m d u d  ahout n,WNl,W in p l ~ c e r  gold last yew nnd includm Irirge aww ai nurifcrous 
p r e l e  which cwld bR exploited i f  costs were \p~qylned. In the Copper R i r ~ r  hr6n thrla nrn 
valuahlm m p p r  d~ptlrrita and Rclrne plncer districts. The Sushitna hnsir~ includtrr erl impor- 
h n t  ma1 fivld aa wt4I as m m e  ~ I A C P T  deposits, nnd also more arable lnnd than nny nmRn o l  
similar cclt~nt in the Territory. Knilw~ys, to aid the development 01 t l is  wnoums of tl\cma 
districts, mu* h hilt inlnnd Tmm good and accessible Llnrlmn on t h ~  Pacific nnd folIow one 
of the nnturnl higl~ways through the c w t d  mnuntninr. 

GEOGRAPHIC CONTROL OF ROUTES. 

I rngRed mountain rnnm (w P1. 11) ftinpjqy the mast linr 05 Rritinh Ctdumhin nnd 
ntwtchilig northward into Masku, prwnta along thousands of mil= of the Pmifir ~ n t m r d  
a wlinus barrier to inland travel, This, bou-crer, h broken by a number nf tmnsvrm vnl- 
lpyw find low p which :horn the nntumt h i w a p ~  into the interior. Thyond tho cotlrrtal 
mountainm liw a province of ksscr reliel, which p m n b  Imt lew ohtaclm lo milwlry or road 
rmatruction, und which mtinues  emtwnrd and nortllwnrd to ~ n d h n r  mountain fwrricr, n 
northwesterly oxtenbion of the Rackp .\lountaln s-wtcm. Ttic I'nrific mnstnl moi~nt~rfnq 
repw~ntod by a aingle m n p  50 to HI milpa in width a l o n ~  ~ h c  lm~rndarp n l  Hritish Polurnbin 
and Almka, hmaden out  as they enter he Tcrribry, werliing an cxlmmc width at ZN) 
milea, and being there made up of s number of pnrallpl rungp:rP. Tllmuglh this d m  nf 
rangoa tbe railway engineer who dw*sire~ to tnp tho rnincrnl mjtrm nl inland Alaska must 
m k  a route. 

For tho purpows here considered the caastal termination of an inland railway must fa11 
between Lynn Cnnd on the east and nxrk Inlet on t b ~  w ~ s t .  Furth~rmnm, tlie geographic 
laaturea limit the rouw to four mnes, which may Iw d6Rnr.d aa (1) the Chilkat bnuin, (2) the 
dlsRk basin, (3) the Copper basin, and (4) tha Sushitns k i n .  Witlrln moat of t l l c s ~  general 
mnea there am s aumbar of alkrnat,ive n~utas, but in @nard terms tbn h 5 t  mum follow 
the trunk stmams mentioned abovo. Thm rout@ will be discumd in thoir g~agraphie 
order fmm south to north. 

LYNN CANAL AND TANANA VALLEY R0UTE.a 

C h i h t  Rimer debouchaa into a -tarn arm a i  Iqnn Canal rallllad "Pyramid Tlerbor," 
and its valley mpamtea the St.EliaaRnngean the west fmm the Ooaab Rango on the east. Ita 
headwatem srp *prated Imm inland flow in^ streams by broad paasea ahout 3,m feat high 
50 m i k  fmm the m t .  (A. 111.) Fmnr tho Cllilkat Vslley the rouik would entsr the 
h k  hsain (H.lV,A),lolIowing the inlantl front of the St. Elins Rnnge. Two forks of the 
h k  will hsw to br c-d, but prewnt 11a enginawing diffier~ltiea. Bayond the west fork 
of tho A h k  the line would follow a r r iw  of depressions which represent abandoned vaUep 
ma &ord ideal railway mutca. (1'1. 1 V,B) .  I t  would akirt the south shore olI~ks Kiuans 
2,400 feet above wn level and entar the White River YaPley near the international boundary. 
After crossing nrhik River et the anyon the line would be exteeded through a broad flat 
depwssion to the Tanam F g l l ~ ~ ,  which would Le lollmprl to Fairbanks. (PI. V.) Branch 
Iinea not e x d i n g  30 miles In lenpth cwld be built l o  the coppr deposits on the. heads of 
the White and the two mums of the Tannna. d b m h  to EsgEe, which mmld tsp the 
Fortymile placor district, would k &hut  160 r n i h  in length. Fmm Fairbsnks the Birch 

S B W h  A. 11 A rewnmbmnm from Fyrumld H u b o r  to En& Cft~r. Alnah. Ttawty-fir& A m  
h p t r  U. k WI:'BUPV(IY, pt. a. I W ,  pp. Z n l 4 1 .  



Creek und Rampart ragiwa could b easily renched by milwnys. A lopjcal continuation of 
the P p m i d  H a r h ~ F a i r h k n  milmy would bn ko exknd i t  at- the Yukon sfid thenca 
wmtmrd to S e w d  P c n i d r ,  s d i s w c e  ol about gM) m i l a  ii tn~nk line shut l,,W 
miles in length, wit11 feoders m e t i n g  wb!y 600 mile*, would dvc n w m  tro a l a w  
part of centre1 Slaska. The lollowiw table prclltrnts ~pproxirnah distanrrra nnrl dtitudm 
dnng this mute: 

Pyrnmld Harbor.. ................................................... 
Klehlnt Rlvcr ......................................................... 
Pass * ... , . , ............................................................ 
DaltDn Poet. .,... ................................................... 

..... ..................................................... Alwk River. , 

Upper end ot 1,akn Kluane.. ....................................... 
.......................................... Lower ond ot L s k ~  Klunns.. 

........... ............................................ Donjak Rlvcr , 
WMte River Canyon.. ................................................ 

........................................................ Chisnnn Rlvcr. 
... ........................................ Moutl~ of KmLc$na Rkm. , 

Tansnti cresainc.. .................................................... 
.................................................... awrlpantcr R i ~ c r  

Rdcha ntrm ........................................................... 
........................................................... Fairbanks.. 

Pyramid Unrbor, which ~IFordq 8h~Jter for 1'es4wh md opporluniti~fi lor wharf &nw- 
tion, can bP m w h d  hy a. 1,Wmilr.  j m m y  from Pug~t  Saund, entirply within n b l t r r d  
watPrwaym. The f l ~ i l k a t  basin is well tirnbmd {chiefly nprurm and hcmlmk) and rontains 
-me aurifsmug v v c l s ,  though the prducing diisict lics wmewhst ufl the propoffd mil- 
wag rai~k. T ~ P  copper drpmsisits of Rainy Hollow, whirh are uadev~lopd, lie a b u t  20 
miles OR the main route. In tbe inlmd e o n  there am m Gevelopd miwtrtal w u w a  
until Take Klunnn is reached, whem them is r amdl p l w r  dishrirt. I t  is Eo bn Iwmv in 
mind, haw~rer, that what 11~tI.e is h w n  Of this spgion indimleg that them r n q  hR h ~ m  
rntinuation of the minedi7md belt of southewtern dlmka, which d m  it p i b t r  that 
woskabl~ ow depitg map .pt lw found. The copppe h l t  of the uppr IThitk and T m n  
hminq, a h  on 1hi.1 mte, ia mtireIy wldevelopd, hut the rmtlmk for linding values iu en- 
cmzmgin~. Th p l w r  ditricb of the Yukon-Tsnana region have dmndp k n  retemd 
tr,. T ~ P  ~snana imd Msek hqim arc timhrcd lAith spruce and contain alno connider- 
ablo w i n g  and apiculluwI land. 

T h ~ m  ran b nfi dolibt that tt~k is the nahual-route httr tbe interior, and i t  wmsa long used 
bp tilf natives in their intenrihI intRrowrse. It baa one grave didvsataffe, narnrty, 
that for nlmut .m mil- it t m w m  Canadian tem"tov and would t h ~ d o m  not nfforrf ~n 

all-hlwkan mate. 3loteov~r, it m h d  not help to dev~lop the of EbR Cuppar 
River and SuRhitns ltvcr &n%. 

YAKUTAT BAY-ASSEK ROUTE. 

Thc lower Almk River Valley is t -m to the St. Eliw Raqge, snd-haa b n  p r o w  
M R MU@ into t h ~  interior. (PI. 11.) The 1Ina would run s o u t h w t w d  Imm Yaku tat 
h y  for a b u t  .5n milea tn tha mouth of the d l s~k .  A narrow- railway hm already bmn 
built fur a h u l  10 r n h  of this d i m  lor tbe p u v  of bringing fish to the wlmon mn- 
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'hare arp mm promining copper &pits on Prinm W h  Bound (see pp. 7&85), and the 
construction o I  a milmy to the cosl fielh (pp. 76-77) might develop a local mdting indu* 
trp. The milway w o ~ ~ l d  nlm tap two smnll producing p lmr districts, the Nizina and tha 
Chhdlina (see p. 7). Wrt! I'ukom-Tafl~n* plaoer districts rewhed by various extensions 
have already hen rpfemd to. T h e  C'oppcr River bnsin contains much gond grazing and 
some qpirultuml land, and hs9 nuHicient t irnbr for Iwrrl urn. 

An ~Iternste mute For this line in from Copper G n l ~ r  (PI. VII, A} thmugh the p w  at 
tbe head af the &Its, (3,8K) f ~ e t )  and down t h e  D~lta,  \cham vvalley is, however, mther 
n a m ,  to Fairbanks. (Pl. V l t ,  A md R.) The f r c t ~  in wrd lo thi mte are indl- 
cated in the lrccornpaayinp tahle. 

d d i d a n e x ,  railwmy rou#efmm Coppw (?pralrr to Fuirbak~ by m y  of I)clin R i m .  

! 

Copper Canter., ....................................................... l,mS 1 0 
Q u b u e  DIvide.. ...................................................... 100 

................................................ Dal ta Rlver (mouth).. 
Falrbsnks ............................................................. 4% , m Pn 

The advantnp of building to F~~ i d  of to Fqle ia that thm forrn~r iu more 
r~ntrally located for the placer d i i c t s  and liw on navignhb waten giving atearnha( 
conner.tion with other points. 3 b m ~ e r ,  at p m n t  it iu making the 1arfi~l.t output. 
A railway to Eagle wwld,  however, undoubtedlv -me s competitor with the Wldto 
Paaa and Yukon Hailway for the Rlondike tm%c, which i a  considersbln. 

VALDEZ INLET-MARSHALL PASS-EAGLE ROUTE. 

%wcyn Irn~w k n  made for a railway to connect lraldez Inlet with Eagle by omBing 
Marrrhall Psm, k n d m g  Tssouna River (4ae PI. VIIT) to Copper Rivet, md then Sol- 
Iowinc rhai ntwanl. Afrer rr?arhiw Copper River the routs is identical with that from 
Curdova Bay. Xla~~hdl  P m ,  1 ,n00 feet high and about 30 miles fmni tidewater, is reached 
by following the v a l l ~ y  of Lowe R i v ~ r .  Some of the details ere presented in the following 
table, in which distances and altitudes are only tlppmximata: 

E?ndkw a d  d-, mdwy  &u from Val& i o  Eagle by zoay of Marahd Pass. 

Valdea.. ............................................................... ' 
Yarehell Pasa.. ....................................................... 
l'am~n8 Rtver.. ..................................................... 1 
Taral .................... .. ............................................ 
copper centsr.. ....................................................... 
chis*. 

I 
........................................................... 

Mentwta h u m  ......................................................... 
Tbuma m h ~ .  ...................................................... 
Eagk. ................................................................. 

( DI- I D- 
Elevatiod. between , from j POlflCA. ; Y d d ~ z .  

The various branches and alternate route.~ nw identical aith t h o ~ .  already d&M. 
To macb the wppr deposit# on the Chitim a p p m  to Irc the fimt purpose of this pmc 
p d  milway. It baa L e o  thnt t h ~  line mi& Iw ex tmd~d  imrn the head of 
the Cbitina to White River, but it would h e n  b a e  to tmvcm Skolai Pam, which is 
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glacier cove~md and has an altitude of pmbab!r. 5,aM feet. The wsnurcw d khia dist,rict 
have alresdy h e n  referred to. 

Valdez lnlst, a western amn of Prinm JTilliail~ Sound, affords a g u d  c m h l  terminal 
about 1,400 statute miles (1,250 nautiml ~niles) distant fmn Puget &und. Tba rdleys 
of the mastward-flowing streams nre mv11 timkred and there is some excellent wskr power. 

Them are not data enough at h ~ n d  to discuss the relative ~nerits of the Vddex Inlet and 
Cordor-a, Ray mutes. Each has its ndmratrs, &tween which there i p a t  ~isalry. The 
distanoe to Eagle from Voltlez is aboi~t 20 ~liiles Iem then from cord or^ Bay, but an the 
other hand the former route involrra thr! cmsing  of M~rsllali Pka 3Q miles from tbe coast, 
while the latter follows a -tor grade. The CTordc>vn Bay route taps the Rering cod field, 
but is at  r disadvantage in compariwn with the other route in that it hag to build two 
expensive bridgos wrom the Copper. 
Jn this mnncction mention should be made of an alternate plan (we map, PI. XII) for 

tapping thp. cod field (see pp. GE-n), which in'\-olr~rr the ntilimtion of the ~helter afforded 
by the Fox IsInnds, together w i ~ h  a t,l.sakwot~~- to forrri a harbor near the coal field. 
It has b w n  pmpomd to build a ruilwn? inland up Copper River from this terminal. Such 
a m d  would FoUow the anme routs as that alrend?- hcribed from Cordove, Bny. The 
succeps of the plm is dependent un tllr pussihiiity ol ronst.mcting a hwbor at n eost not 
prohibitive. 

RESURRECTION BAY-SUSHITNA VALLEY-FAIRBANKS ROUTE.0 

The Alaska Central Railway iu now building from %ward, on R~surreotion Bay, to the 
head of Knik Arm, and it ia pmpwcd to continue the line inland along tba Sushitna 
Valalley (PI. IX, A and B) and through the Ilmkka R m g  to the T a n m  a t  Fairbanks. 
In Dewmhr, lW5, about 47 i i i i l ~ r l  OF track are said tO have been l i d  and considerebb 
grading done beyond. 

This line b a v ~ s  the Pacific ~eabonrd at Rewrmction Bay, and after cmssing a p ks3 
than 400 feet in height descend< to tide wnhr  again at  the head of Turnagain Arm. 
After minging around the hend of the an,, it turns northwrud md crows hktmu.& 
River near its moutlt. I branch iu t o  be built up the Uatenusks. (Pl. XI, A) to the coal 
field, nnd it has been pmpomd to extend this into the Copper R i v ~ r  hain. 

l'lw main J i n ~  will probably ffolIow t hc Sushi tna (PI. IX  , B) and its western fork (PI. X), 
the Chuljtna, tm Broad Paw, only about 2 , O  feet in height a d  abut 165 miles fronl 
tide m h r .  Bnyond the pws Csntwt.ll Rit-rr will LP f<)llow~d to the Tanma, along which 
the line can Iw continued to Fairbanks. Soalc further dctnil in regard to tbia Mute am 
p w n b d  in the following table, in which the distances and altitudes are only approximate: 

E h d m  and dintaww, r a i l m y  POILIE from BmreCCim Bay lo FuirLanh by uuy of 
S~~*hitna Rider.. 

j 
ResurrectLon Day (Sen-srtl) ......................................... 

......................................................... Eenal Lnko ..! 
Tum&pain Arm ..................................................... .' 
Mouth d Matsnuaks, Rl vc-r.. ........................................ 
Talkeet River.. ...................................................... 
B ~ m d  Paaa.. ........................................................ 
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a T M s  mutels dwribed in the tofluwing reports: Uenhnhrall, IF. G.  I reconoalasance from Resur- 
rsctfpa Ra to Tanana R i v , ~ ,  Alaska: Twentieth Ann. Rept. G .  6. ~ e b i .  Eurve , pt. 7 1W p 1 - 3  
Eldndge 8, H., A seconmssanee into tlw Suvhltna I ~ r m ~ k ,  Alaska: ~wentieth ,!ni;ln. dpt. L?. &Cleol: 
fiurvey, &.7,1V,pp.  265-31W. Dmoks \ 11. \ reconna~ssanw h t h p  1Vhiteand Tanana Wver baalns 
A i ~ s R a :  Twenaeth ~ Iu i .  Re t IJ s ii;;~. i i r r e y ,  pt. 2. J ~ W .  pp. 4 ~ 5 4 ~ .  ~ o m t  F. R.  The 

l~eprs on Tum8ga:Rln A n n :  !ill. 6. $. Co!>l. S I ~ P ~ ~ ~ O .  23, I%, qp. WP>. ~omt ,P .  H.. h d  Stone, k. W., The. mineral resources of the Keni~l ~ emdl t :  Bull. U. S. Gml. Survey No. n? (In press). 



Fhsurrecticm Bay, on tho & aide of the Kemi Psninaula, ir nn cxcrll~nt harbor and 
ample whurvea have already besn mnstructea. The tolAn of &.ward is in a gmd location 
nenr the west end of the bay, a h t  1,400 statute miles [E$.5CI navtiml r n i l c ~ )  distant from 
Pugst aund. This p r t  of the Kenai Penkda is well tirnhwd and the V R I ~ P J T  flmm 
include some arable land. Beyond the first divido the ~ I w n y  skirt.- tho emhm maqin of 
the Sunrim placer district. About 100 milesinland the main line appronrl~en witlkin.70 or 40 
mil- of the bktanuska coal field (see pp. gR-lw), ths imrnndiiltc wf~ j r r t i ve  point of tlie mil- 
way. An extension of the pal-field bbrsch could be cnrrind to Chpp~r Rivcr by rm&g a 
divideabout 100rnil~a from tidewaterandabout 2,,500E~c~ hkh. (1'1. r,Y,A.) This proposed 
branch would tap the area and rerwunwa mmtion~d in cunnecbion with the p m ~ d  Copper 
River rdwn-m. 
k dimvery of placer gold ia reported on tho weatern lido of tho Sushitna basin, and il it 

proves r ~ f  vnIue will five ndditional businesa to thin milw~ty. The imule will alao traveraa s 
small ooal field lying in tho bendwator %ion of Cfintwe11 Rivrr. This cod, though of a 
lignitic charncter, might find rr market at Fairbankn, from which it is only 00 miles digtaut. 
( h p p .  112-113.) Oneimportant featnw d this routo IR thitt it tmv~rrmtheSusl~itne basin, 
which has nn nwn of a h t  R,O!hl yuam milm and is gnnemlly conceded to be the best qri- 
cultural Innd in ,U&B. This province will no doubt be the first to nttrect wttlsra and a 
milway w311 therefore b an important factor in muring a permanent population to the 
Territarg. En common with tho otkrcr mutes it t r s v e ~ c s  the 'S~nnna TTaIley, which m- 
tains much w i n g  and arnhlc land. It wiII mRord cammunitatinn with the Fairbank4 
placer d i d k t  and by hranch linm ran b m d e  to d o r d  an outlet to the Birch Creek nnd 
Rampart districk. Momr~r,  ~ t t  tho Tnnnnn it reaches navignble water and will have 
steamboat cconnrction with much of the Yukon River s&n. 

The S~rahitna mu& n p p m  to ham tho advnntago over n number of othem in the matter 
w f g ~ a d ~ s ,  fnr it t m v ~ m ~  the mountain* by a pass onlp2,MKl feet in attitude and that is ahut 

milea Inl~nd. It alw pa- through n -on Iwtter timbered ond ha* greater lagri- 
ci~lturnl pmwihiliti~ ttinn rromr of thr other routes. It ran, howe~er, hs made to resch the 
cqper distrirh only hy n bmch w h m  milem would hp p k r  than n h t  line to thia 
f i ~ l d  from Vnldor: nr Om. A Resumt ion  Rap-Fnirbanks rail- em therefore not be wrr- 

, sidPrrd fi dirrrt cornpotitor wit11 t h m  pmjw:tc.d fmrn Prince ITillinm Sonnd. In the opin- 
on nl  tho writrr t(u opning up of intouched minml wealth ~ h w l d  result in busin* 
enough tar a m i l w ~ y  from Brsurmction Ray, m well as one fmrn Prjnce Willism Sound. 

ROUTES FROM COOK INLET TO YUKON RIVER. 

Thi* p n p r  concern# itwlf primarily with r a i l w a ~  whose p u r p ~  ia to -pen up &nd 
AIask~ ,  but it will he wall to conaid~r briefly the mu- Worn Cook hlet  to Yukon River. 
(gRO nmp, M. 11.) It has hem propmed to build a railway tm Seward Peainsuln from the 
westam side of Cook Inlet. Though little is known of the region which would lw kraveerrcd 
hy such R milway, it is csrtnin that thew are no mountain ranges to c m .  The diaanco to 
the Iowr Yukon is about 460 miles and t.a Nome about a miles Farther. The lower md of 
Cook Inlet ia free from ice thmugholit tha year and there are sweml b a y  which could b 
uaed as w t a l  tcrminda. So fibr a9 known, the first divide to be tmd within 20 milm 
ai Cook Inlet is mid to be only FXlO feet a b m  the sea. A semnd divide, about 100 miles 
beyond, btween Bsistnl Bay and Kwkokwimwntee, is probably lea4 than 2 , W  Iwt Iiigl~. 
Little b known of the remurces of that part of the Eu&okwim h u l n  which wnnld be tmv- 
e d  by thia mute. Tbere is, however, a fair grude d bituminous coal on the l o w ~ r  Yukon, 
and S e w d  P ~ n i n d *  ki m o f  the great canten for p l m r  mining in the Torritnw. If ,  mumt 
bo tmm in mind, however, that dduring the open mtmu water tren~portntion would oame in 
dimt oompetition with sny &way built to Nome. 







RAILWAY ROUTEB. 

SUMMARY. 

In the fowoing psgps nn ~ttempt has been made to pr~mut a coneisle and anprejudiced 
dutem~nt of the known fncts hering on rail- routes into 81mka fmm tbn PacSc. Tbe 
suhjmt is large find chn not he adequatrly diwuwd in the Few ppages devoted to it. 310- 
aver, the dnt,n are very incomplete, hut it is h o d  that this outline may ba of sami.vice lo 
thaw who BW intemted. 

Tn the matter of cli inle them is little to choose between ihe ~nrioos  routes. Ev-here 
along the wnnt there i s  n henvy winter snowinll which will neesitate large expenditurn ta 
kwp the: tmks opn. Tho hnrlwn nlang thc Parihc ,aboard, except the upper p r t  of 
Cmk Inlet, ortl n p n  to navigation thmi~ghout the ywr. Begrmd the ruastel mountains the 
climnte chenps to mminrid wnditilma, nnd the snnwfnll of2 to 3 feet, d l  not ~erioudy intelc 
I~rr. with trailic. Tho oonst~l mnr? is usu~lly henvily forested nnd Rill fi~mkh much of tha 
tirnhr neodstl for ~onRtruction snd tks. The ntt~ntion of enginmrs who arc nnfnmiliar 
with ihn cantlitinns in inlnnd -4Ir1sk~ s)~niild hp rull~d to the f ~ c t  that m many pl- the 
p u n d  mmains Immn te hed rock thmughuut the yenr. m e n  thecoatiwof turf is mmoved, 
thn ~ ~ i v e ~  tJiaw out rapidly and this nrt ion rontinuru, making it difirmlt m mmtmct Insting 
ftrunrk~tinna, nxcppt wI1~1i-a buibt itn brd rock. Thi  is  specially true or tlw hill slopes, but 
tl~rl nllrlvium d tho val l~y Rnora is not fmzen. 

Ttwm urn no dntn nt  hnnd of Ihr toon* ul rreight now heiigeent into w n t d  Alaska, and 
 till 1em can it be tamhadowed whnk the increw of busin= will be m-ith sailway cumntuni- 
aation. C&in it is ,  how~vcr,  that them HIT hund~ds ,  if not thounqnds, of plsrem which 
co~rld be & v ~ l o p d  i t miniw wew rpduccd. There am at  lpnsl tro coal fields which 
fir0 only nwnit ing milwap Lo hR cx t~ns i r~ ly  rinvelopd, while thecopperdepits, too, appear 
to havo great rulue. 



MARKETS FOR ALASKA COAT,. 

INTRODUCTf ON. 

The q u ~ t i o n  ol marketa lor Alunka wlrI in a ~ i t b l  nno in crmnection with ths p m n t  
activity in the rlevelnpment of cnnl lands. Numenm quca ta  for information mwming a 

the k t 4  lm~ring t,n this qumtinn lruvp h n  wmivn11~ but tlie dnta am incornplots and mcab 
tmd. The lollowine: dCu.wion is h w d  un all Iarts which rwld he gntk~rrd Imm prcvioua 
cornpilatinn~ nnd From new inresIigationn. Thn pmblca hm n lmdy  b n  tlim-umd by 
Rrrroka,a hut M morn mrnpl~t infmmation ia now ~ v ~ i l n h l p  snd a- it mms wclI to  give 
these la& e place in the Survrp puublir*tiona, tha p m n t  paper has bean prepad. 

PRESENT CONSUMPTIOM OF FUEL. 

A M O m  ILW 80TmcE9. 

Tho coal comumption nl illmkn from June, I=, to .Jane, 1W5, m mtimskd mt 12n,CKHl 
tons, derived from the. following mutopa: 

It  is mtimatd that st  lens^ 137,m tons additionnl arc mmmmcd by steamera plying 
bctwem Uni l~d  Statm or lorpig ports md bl%pk T b i  fuel comes largely tmm the homo 
ports of the stesmcra or chirfly from hget  k n d .  Tho lud of 1 4  roarrhim and river 
boats is, bow\-er, included in the total of 120,OMI tons. The totnl rmi consumed in N w k a  
md 011 vag- themto ia at l~nst 257,000 long tom. 

Thk is not t b ~  ootira amount of fuel used. lor t h e  ia a Inig~: but u n h  amount of 
wmd burnrrl nnd over 2,7LMI,KN gullom or rmde petroleom and 7aO,MO gallons of naphtha 
were shipped to h k a  during t(105. 

T o m s  md mfnca: Iaag ton& 
S o u t h t e r n  Alnakn .................................................*.................-.--- d55,MO 

................................ Prlnm William Prrund, Cmk Inlet. mad A l h  Pruimsuln.. d b , m  
Wward Pentnaolm.. ........................................................................ .*35,000 - . - - - . - d 

a B m h ,  A. H., TheotaWk loreom1 rnhtng In hlaakr: Tram. Am. Inst. Yh. Rq., vol.38, IK6, pp. 
a m .  

c ~nlm&h& on p. 19. 
d I inr l~h rarlrnntn. Tbrr Indlvidunl Items may not be ~xec t .  but tbe  total of them itsmn (120,000 

tom), us dvcu in the y d l n g  table. Is kidy ~ocmh. 



rarnwIee*ndm0r.~bnom !.mu tam. ..................................................................... Southeastarrr ALsmka.. m 5 , m  
..... rmR Tnlet, Prhm W i l h m  Round, Krdiat. snd muthm mnoL at Alumka r'antnnlklu.. 85,MO 

B:letDl Ray.. ............................................................................... e S , M O  
Bteamm: ............................. tarn! curstdm and r i rsr  shamera. lrrdurltng unncrg h r t s )  a tO,Wa 

..................................................... Puget Sound Cc s o u t h w k ~ ~  nlmkn.. h 45,MKI 
.................................... Fugnt Sound to P r i m  \Viltl~m Sound and Pmk Inlet. h 23,m 

w e t  Sound to h'omr.. .................................................................... b T J , l M  
Ran Ftsnclsta to AIM a.. .................................................................. r 7, Oo 
nri~lsh Columbia tn anr~th~mm Xtu.km ................................................... t%,m 
Fnr~Im p r t n  to Nome.. .................................................................... c 5 ,  W r l  

26f, 0113 

The bulk d the cmdu ptmlnum wm umd in .%ward Prninsul~ and on tho Yiiknn, whilo 
the l u ~ r  part of the naphimha want tn tha mmp m ~ i ~ ~ n s ,  tlln rrninindrr Iring IIWCI nn Ihtr 
PacXc coast. Almont all of tho cmds petro!mlm nnd nnphtt~s wpm uwd lor gmcrnting h a t  
wd power, t.ha pntmleum undrr Imilgm and the ntlphthn In sngineq. 

PROBABLE ENCREABE IN CONSUMPTION. 

Tha j o c r e s ~ ~  in sbipmontn o l  coal to .\lmnka durina: the Id, thrm ycnm i s  ahown in tho 
following bble: 

. ----- - - ; I1 rnnlltho ~ndlng ' 12 months andln~ I 12 rntrnthlr rndlng , Jt~nn :Vl, \W3. Junr m, IBRI. 

-- - 

nomnstlo anthmito.. ................... l 
Domaetla bltumhous.. ....--............ -93, !!XI 

Domootla mbka.. .......................... Bi 
C n ~ b l t u m l n o u r  .................... rd,n?'? 
Auatrdlan bltomloous. ............................. 
Fnmlp blturnlnn~in, ahlppml vIa I:nltd 
Htlstea.. ................................ 4 

1111,311 
I - 

a A t  port of qhlpm~nt. b Estimated. 

The iac- in consumption no Inr tls it. i~ influencad Ily mhtina Ifitbra should continuo 
lor mmo yoam in,atmut t,hn mmo rntin RR ~ h n w n  in t hn fortypirig tnM~u, A further inrtmm 
is ta lm expectdwitb the initistinn of nrw e n l c r p r k ,  mloh n~ thn lluilding of rnilrnnrls and 
umeltwrr. 'Shase Iartora of incmwm will nct diwtly in &ha furl nctnnlly conmrn~d by mch 
anterprk,  m d  indirectly in thr ~tirnulun to tm& ~lnd tho increm in populntiwn wlilch will 
renult. Neither of thm d i m t  l ~ c t o t v  will bo 1nrp sat firnt. A iaw 61rnaIl mines R ~ R R  t,ho 
railmadn will mpply 1111 thn fuel which they will cnnmmo,whide all thn roppnr are pmduned 
in Alaskn during tho lnat pear can h rmcltmd with 1m than 5,000 ton* of coke. Thrm ihms 
will, hnwvpr, prnl>mMp tmth increaso vcrg mpidlg and mttd la ramid~r~d TAT imprtant 
Iwtom in t h ~  dar~lopment of local induntri~s. hlinrw uituahd on tha mnst or having t i d e  
wabr mnmtions will p m h a h l ~  he al~la to mpply n lurp! p ~ r i  01 tilo hunkm -1 conmtmrd 
on both Incnl stenmam and t h m  from thn U n i t 4  Stntvs nnd f o w i p  parta. ThiR now 
amautltR lm 147,KNl tnnn, divided ~a in shown in thc tahls at tap of th in  p w .  

-- -- - - 
a?oryh8atlmataa TheIndlvlduul Itrmsmay not bacmot, hut the torirl d t h m  Itpmb <130,000t0ns). 

M mvan In the ~ r d n e  tnhlr. I n  flurlv smlrau. 
b-~rom data iumfehr~ch~ef f~  by tlli RlPam~hip mrnpmfm. 
rCnmputrrI Tmm tnnnap t~od hnrwpnnvr nf hoats. 
d Comraem of thc IIOIIMUL@DUI TCTTIIOTJ 01 thc UrdFCd ItnW Burnnu of 8tatlntIca, tBW, Em, tBIL5. 
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Mines shipping firat-elm mnl from ports nn Controller Ray, Prince Wmim .%~nd, OF 
Cook Inlet should hr! able to securpimm~dEatelly Ilalf or pomiblgoll of the p t m n r q e o f  aream- 
em running to I'rincelTiIliam %und and Cook Inlct, pruvid~d the prim itre sight. I 1nrge 
proportion ol the patron* of tho oUlrr Alnsku steamers tun prnbably he m m d  b y  ship 
ping the con] either to thn lilnnkn Lurmini of l h ~ m  I~UAR RT to Pupt  Sound or Sun Fmneisrxr. 
The m a t e  tonnw of hlmli~\ .~tcnmnm, nl:vr)rdillg to r ~ p o r t s  d the numu of Stabiatiw, 
is now incr~a~ina at the rato nf (I pnr cent pcr ~ n n n ~ n .  Thiq r~ tA of incream will probably 
be greater in thc future. 

LOCAL SOURCE$ OF SUPPLY. 

Coal in widely dirltrihutod in Allb~lkn, h ~ ~ t  ~ C B ~ I R B  01 the peculiar ooonomic mnditiona in 
regard to markctA and mat o l  drvrlopment and trnrtqmrtation it, i s  only at f n v o d  localitie~ 
that pm6tal)ls wal mining mg bo cxpmtmd in the near future. The wndiliona which deter- 
mine these loc~liti~a are local d~mlmtl, quality ai the mal, twt of mining, and wst of tmnw 
portation. The mdons which wcm likvly te Ii lI  t h ~  wnditians in the near future are the 
Matanuska Rivor nnd Rerin~ River ficlde, nenr tho Ptwific mmt, nnd to a less degm the 
&ward Peninsula, Yukon Kivor, and possibly the southwostcrn Alaska regions. Coal min- 
ing ntay dnvolop on n arnmll w.do in other districh, qmcially ~hould them be local tnrrkeb 
near the u)&I n~inss. 

ANTInthCTTR AND nITtfMKHOtYB. 

BERINO RIVER. 

The Bering River c o d  fieIda owm nn amtt (JI ahout 70 Aclunre rnilss, including 25 square 
miiw of anthrecih and 45 square mi!m of semientbracite (or somibituminous) coking coal. 
The spame ate numerous m d  l a p ;  w c ~ r u l  rxoced fmt in thickuem, The average 
quslity o l  the f ir ing River mlal i ? ~  ~xwllent,  ~evoral of thc sasms bsina remarkably low in 
both ash and ~111phur. 

Rering River r n ~ l  is not nnw arailnble dorsaln in m y  rnarkot, 'huh thew urn pmapecta that 
transportation wit1 .wn km ppmvi~d to tide water nn Contmller h y ,  Katda Ray, or Prince- 
Willinm Found. (Scc map, I'I. 911.) 

Them ia an m a  of fit l m q t  M and poasibly saved  hundwd q ~ r n r n  milw of coal in tho 
M~tanunka Vdlry. This inrludeu anthracite, semihitnminous coking coal, mnd a lower 
@e of bituminwa coal. T l i ~  nPnmaare of p d  tbicknewand well ~ituated lor mining. 
T m q o r h t i o n  to I h r r e ~ t l o n  Bay on the Pacific cosst and inta ihe interior will rwon Im 
pmvidcd Ilp the Alnsks Central Hailway now under condntction. This field is &scribed in 
more cl~tail on p q p  WlNJ. 

m L R  RITUKI6IROUkl PfDl.DS. 

Them in cnnmdemblo high-pde mrnibitumincnm coal at ape Lishurneb which is mther 
inaccessible, but which may numetimp find a markst. Part ol the coal on Yukon River c ia 
a fair p d o  of t)ituminws and shouPd with pmpcr rnanngcn~cnt find a limited !oral market. 
Bituminous cod ot fair quality iu k n m  fmm wvernl plwm on &he Alaska Peninsuld 

ZIGNI'lT. 

&ignite mure in numemts m~iona in hlwka, having widn rlintribution and p a t  awn1 
axtaut. Mmt d the informetion regarding it has slready ken numrnnrized and need not 
t o  repeated here. 

p For further ddslrml tlon 01 thin Reld rn the lollowing 18 orts: Bull. U. S. Gml. Suwey No. 225, lW, 
!G-WL; Ilull, 1,. 2 awl. survey No. 2.54, IW5, pp. 11-d; Bnll. U .  6. CIeol. Br l r~ rg  So. 269,1W, pp. @&1:r0 11nd this  bllllrtln, p 86 3. 

b ~ o l i l ~ r ,  A. .I., null. U. t. b o i .  R n m y  No.268,1M3.5, pp.17?-185; No.278 (in p-). 
E Cotllcr \ J Uu11. U. S. Cool. Survey No. 218 1W. 
d xl,~~c.'li. ' \r':. null, V. Y. (:eel. S I I ~ P P Y  NO. 25!i, lm, pp. 151-172 
r I)nll, W. n., Report on tho coal llnd Irgnlte of Alnska: Bevmteenth Ann. Rept. U. S. Oeol .  Snmy,  

nt. 1 lnvll nn. fwlrclr Hrooks. A. 11.. Cowl marources of Alaska: Twentv-mend Ann. Rent. LT. S Qml. 
ilr$-by ~ t :  5 1 i X  [rp 117-571 ' Colliir, A I CUQI rea~urces of the ~ h k o t i :  Bull. U. r;.'~enl. survey 

%:9ld, r8~lt,' 6tc;;lrq k. IT., doal of souti%torn Alaska: Bull, U.5. Cleol. 8urveyNa. WP. 1@X, pp. 
151-172. Mofllt, F. 1f ,Bull. U.9.Geol.Lu~e.y No.2A7,1905,p.67. 



COMPETITION WITH PETROLEUM, 

3)la cnmpeiitinn btneen m a !  and p t m l e ~ ~ m  r e v  rrior~slilp *RocEn thr pdhil i ty  or 
dwrloping RR im~rtnnt  rod-mtning inrlu-IF in Almkn. Thr u r  ol petmlrt~rn has n l d p  
.topper1 I hr h ~ i n i n ~ o l  coal on thta I'ukcm lor the r i l - ~ r  stearnr~.nd 11mdrir~n out part of the 
irnpfied cml  uwl lnth thrm and in other plrrbd -41~-kn. It he* ~lla), t o &  law ~ x t m t ,  
Inrrrd tlir Wsshinflon, O w n ,  anti British Coturn him ma19 fmm the San Ftanrim market, 
thua npoilin~ what m i ~ l  nth~misc e a-eT imfmrrant rusrket for h l d a  ml. 

7 1 s  n'mprtatinn of pctroleun~ anrf i ts fuel pmd~lcts into AIwka is ulinwn in tlio follnwing. 
~n t l l f :  

Shiptrtrdn of w a r m  to ,i?uuh.o 

I t  in b l i c r d  hp rnmn?. tlmt the coal industty on the Pacific mast will ant hF mhlp to nu- 
rive thiq rompstition, tnrt that C ~ l i f m i a  perrnleum, hPcaum or its IRWPP cast, will nlti- 
rnatnly displarr coal in nlI u w  to wl~ich pctmleum is appJicsble. The RFmtiqiim mntainrd 
in thr Inlluwin~ lat$p4 v~lt ali~d wmp light on this subjmt : 

Rhtirm ?f pmJudia Rfprhslrum to &put and prirt qfml mr thr Pa+r md, 

I Cntda ptroloorn. 

8 Mlneral n e e O U m a  U, R, lor 1081, 11.1. am1. B u m ,  1m. p, 722. 
a I<fnrn, pp, r 5 8 - m .  

ldvrn, p 5311. 
d JrIern.8 W t .  

Ar1rl. rptr. Mlnlntm n l  Mlnen, IIrlHnL Coli~mhla. 
f Compurotl lrnrn Iremn ln I l t l n  tolvlr. 

a Yonlhly Srtrnmwry of ~ornrnm.e and Finance, Bureeu of Rtnti~tim, lW2-1M. 

I C r l l n n ~ .  
-. 1- - 
Alr  mnnllru rmdinc- 

........................... Ilrmnrtwr. lwr . . .  .?l,(KM 

J~rm, 1!~~1; . .  .................................. R10,Mll 
R m m l r t ,  llxn. ........................ l,mR,U00 
June, IWI. ..... , ........................... 1,8(18,40(1 

I)nrmher, Im ....... l .MN,Wl 
Jttnc. l9r; ,..... ......................... 1 1,780.:3% 
D.rrmlrr.11115 ................................ R35,(WXI 

-- - 

Nnphthlu. - - ... -. 
~r~ lnnl r .  ! VILIIIO. 

M , M  l l? . ,M 

NOTE.-ThP prim ton ~8 glmn In tho a h v e  tnblo "nmt otrsttm" at ths dmm. 
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Tmidm in mmoumd of cmd p r d d  and wed m th& P&$c maet ( a h o ~  tm). 

Gnsl con- 
sumrsd on 

Pnclfiu 
ooasl  o u  telda 
C'dhll lornin.~ - - -. 

1 ,rn 'IM 
1, m, 81)7 

l,lBn, 791 
I, M, 931 
2.1.58,4 97 

2.,rn,nf 
2,083,421 
J,O'fV, 070 
3,&57,4tX 

3,BW,%O 
+- 

a CompuM from l h e  in th[n tablo. 
b The production 01 c o d  In lAlH (separa.te publlcution o fMin~t .&l  Reuoume U. R.), t 7 .  R. Gml. Aurmy, 

l(HH, p. 102. 

During the teu years (11195 to 1 0 4 )  covered by thwe ta.bIm them hm k o  an nxtrnordi- 
rimy inem it] t,ho output or C'aliIonia petroleum. The pmduction in 1904 .(24,fAA,434 
barrels) is 244 t inm tha aniount p d u w d  in 18115 (1,!&3,482 bamlu). A s  thia waa nenr!y 
all fwcloIl,it,rnigl~t Le~xpecled that it wouId diglncea largeemount olcoal and thatwewould 
find tl~rulugho~tt thr aan~e ppriud a eom~ponding decreasr in coat mining and d trade not 
only in ~ullnrnis, but in the n t l ~ c r  redons which *upply Caliromia with coal. The statisbics, 
howevrr, slmw tllnt the produrtion or cod ill Ikliforni~ incmaspd fmm IS95 to IWl nt~d hr*.l 
flurtuated, i l l i t  on tho whole lallpn o(T ince  that tinlc. The ~vduvt ion  in Oregon h m ~ h o w n  
an impular, buL quite general, increnw dr~rjng this ten-ppar pprid.  Thc I'iashington mines 
have inrrcwd their pmdurt to nll i~wt tripla. Vmmtvcr I-land minm had the smma w t p u ~  
st tlie ond of I hn p~rinrl as st it-= bginning, but showed a rim and m k q u e n t  Fall during the 
interval. Shipments from .illantic and oriental portv haw dm-d sornea-hat irmgu- 
IRF~Y, [rut vrry drcidady, during thesc  ten yearn. The arnouut of coal consumed in Gnli- 
fnrnin ~ I M  ~ ~ r i p d  irrco~ladj-, but 11as on the wllolo ehown a decided dvc-. This, how- 
over, npplirn t o  Pnlilornia nlonr. The amount of ml consumed on the Fscific roast as a 
whoh (from C'ulifornia rtnn1,j h increawd Imm 2,!HX,716  on^ in I895 to 4,681,012 tons in 
1W4. 'rlm incrcmh on tllc Pncifio ro*st outsids of Caliiwnia is cvcn more st.riking, the 
arnnl~nt l iac in~ r i c n  fmln P $55,19+5 tons  in 1.895 to 3,629,940 t ~ m  ia IW. 

Thn prim r ~ l  ~ u n l  m i d  in Cmlilornia has i t lcrcmd during the period under discussion. 
k n  mnd Weqhin@on cod l~ns decmneed in ralur?. So f iplrcs are at hand rrgadin~ the 
prir~n of I'anronv~r laland or other imported cuals. 

'Illn pnnrnl clTrct or the inrrrsw in  pctroleutr~ hsa t e n  to demomlizt? Ll~c Sun Francism 
cmnk 11i~rkrt. l ' h ~  ~radtlal inr!n=nsr in oil output frnm 1%35 tn 1900 waq ammpsnied by e 
VPQ- ~ ~ I ~ ~ P U U I I  rundilion of the ma1 t d ~ ,  nut only in hlilomia. btlt thmughmnt thF cwuw 
y Altar thia tlro urttput of oil b r a m e  so g w a ~  us b prcrludc all p i h i l i t y  of cornpaition ' 

by -1 in tho oil kbrribb~ rvxrrpt for +cia1 u s u  to wtiich oil m n  nnt Zlc npp;iPrE-that is, 
coal m w  forrml t41 .wk marketa o l  iw own. which inrluda, in gddilion to thc special m e  men- 
t l r r d  abovr, t h m  districts in ~ h i c h  the rotative Ireigtit c h a w  nn con1 and nil make cum- 
pftit~nn w i b l r .  In the tormrr tlio price of coal ma and the demand 1 n c 4 .  This 
m u l t  may bc atlrihutcd to t f i ~  \ .rv fartor which in other re~tpects dentoralized coal trade. 
Tlir ~ncwasc in p~rolaurn output, %tarnishing a cheap and abundant fuel, stimulatd general 
~ndvstrirl conditions, and thus int-tmwd the dcmnnd fnr coal 111 its spc in l  markee. 

Tllo rutting down of ~hipnwnta Imm the ottrer Pacific coast fieldrr to S m  Francisco has 
rmld win a &~eductim in ceuwd hp the attempt to compete with the chaper petro- 
leum and by the l i v ~ l y  cnmptition nl the coal mints amnng themaeIv- in sttempting to 
develop m d  control new rnark~ts mawr bomn. They h ~ v e  ben succawfirl in their borne 
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marhb,irs mlly b seen hy tho peat inr,r~.tw$ (%XI ])PC cent,) i11 rmnwumption 01 coal on the 
nvrihem Pacific aoa& during tl:n 11~9:~ bran yram. TI1 iq  Infinnu IL lnrm i u r m ~ ~ t .  in rnanirrnctur- 
Ing and 0 t h  businem interces ant1 indirahv t l~nl  tliolv ir R ~ulrshnt  ial pmlamnt. incream 
in the demand for m l ,  whirli, barring nvrrpn,rlr~c*tir,n Itr n t l  ~~nlnokrd-lor invwinn of petm- 
Irum, will ultimateEy lead t4 an upward tentkcli~cy in prirnn. 

7% fai luwin~ lnctors dctenninc illc pu~ihilit?-nnd mmllt  nS mlupctitiun Ilrtwnn cml 
nnd al: 

1. Relative adaptability OF coal srlrl ~ril lo I hr> spriul i~u, under ccmmidrratinn. 
2. Relntive ~Ricienry nf oil and co:tl. 
3. RFIR~~VR PI~NW a ~ .  cl~tcrmiurl\ I?\. n l c t  t jr  pn~Iili-til>il ant-! irright. 
I. Supply svRilahle. 

PEL4TfYF: .\D\lTxinlLITT. 

Ttlr fitctnr of rclnl ivn duptahil i l~- dlh~~nninrn r fir spid ~narkctg tnr MI 01. Inr oil in wh c l ~  
tllr nttil!r cnn liol cornpi% nt R I ~  p~rirc. 3I1rcl~ uC ttlr Ha+L rrml i* o l  aarl~ clu*lil,y L~II,~, i B  
iq nrlwrinlly ~tiitnbln for uuir RS rr dcu~~i-'iti~ furl. +is surh it ~il*)ltld find a wi110~1p~afl l l l~ t rk~ l  
along !,he Pacific rmaRI, .wIIing at r h  Ffmrl pricr i l r  San Fmism nnd  t h ~  Cnlifurtlin oil lieltl~~. 
cmntptition wit11 oil will Ir ~ l j g h f :  u t  1 ~ 1 1 ~ 1  1tnfd imprnvements am m ~ d c  in tho rnrthdq or 
burning oil. Cmpclitinn wii l i  utl~rr r~mls !%-ill tr ronsidemrl in &nat,l~~.r ~ I R C B .  

Them ia much I~rgh-prruI~ cokiru,- rtml in .\lt~slia, nnd roko wiI1 not, coma into colllptilinn 
with petmleuni, I > ~ l t  will RH indrpndmt  01 tho prrmnrc and cmt of nil, the prirp lrririg 
determined folclp I)?: rrltnptitiol~ rvittt rbthrr coke.9. Tl~r pm9put and pro.spcctivru incrraw 
in d e a l  and smelter Entll~~trira rr-ill r m n t ~  R stnjng dcrnailrl for cuke. 

The ~ l a s k a  :ninm ~ i l 1  alfn lurnislt n higlrpmrlr l,lncksmith9s coal. P ~ h l e u m  will not 
' compete fur this pu-. In far(, rllr oil l i~Idv t,hrrumlv~e wilI constitute oneof tllc most 

attractive markets, and Rny ~xt~t14Enri III  thil nil liddm will rreath new demand fur bid- 
smith's cml. Thr m a t  sr~ppIy 111 ril11'1~ PCYI on iho Pncitic coast iR 1~wly Ibroupht Inmi 
the East at, p a t  d. 

It d m  ont , e m  prncticalln nt plrrcnt to nrlr~pl pi~t,rol~l~rn to genprzrl n n ~ n l  IIW. Pet- 
leum WIII mlsequontly ncit cr)lu[lc!tn will1 , \ I I I K ~ ~ I ~  rtlnl In t , h i ~  ~narkrt*. Ifur-h of the :llwkn 
a m 1  is wJI adapted for uw on war whip t r r  wl>rrrvc~r I ~ i ~ l i ~ d o  smok~le* ~ P - I M ~ I ~ o - ~  tw.1 k 
requid.  The only effect which petrolc~ir~~ h l ~  n1 pnm-18t in t lais nwrkcr. ie ta render ot!ler 

con! ~vailahlr? for competition, and t l~us  indinhrtly tn wdurr $ 1 1 ~  wllinp: prim. IT naval 
srcbitcctn ~uccmd in solving tho strurturtd unrl stomp pn~l~lcnis r!iictr nt p m n t  kecp 
petmleuin fmm baing: used in  his WHY conditions rvdl LC r h a n ~ d ,  iur p.trulcum ha4 mmg 
atlv~ntegPa QQ0r cost for this m. 

Tho fnctrrr of relative eWciencj- is detcnuin~d prillurily Fly tlw rlilnlity r r l  the mnl, ttle fupl 
vnlun III p ~ t m l ~ u n ~  being mow nearly rozmtiint. 

Tho U n i t 4  Stat- N ~ ~ U I  "Liquid hrE'%d IIEL* nlrtainml t l ~ c  I~)llnwing rrm~lts Irurl~ 
LRntR with tho I tnhmsl~in  rnanne u-at~r-tlrh I H I ~ ~ C C :  

I'nundr. 
Bmummt pntrnlrt8in (atFmcr ol47 teats). ........ .--. -. - -  . . . .. --. . . . . ... -. .. . . .... . ... . . . ... . .. I?,  51 
Callfamls p2tmImlm (RVP~~IP of W tQstM .. . . . . -.... ... . . . . . . . .. . . .. . . .. .. . . .- . . . . . ... . .. . . .. . 11.57 
Mixturn ( d m >  of nmlllntrnt mwl Cmlifu~miu pctmleurn (arrmKe ot 2 tctltsl. .,.. . . . ... . . . . . . .. . , . 11.5? ----- - - . - - - . -- - 

o Hcpt. 1 ' .  9, Saml "Liqufd Fuel" Hoanl, lW4, pp. 3 W S 2  

Bull. 2 8 4 4 - 3  
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Pourlbir. 
Pocnhontas canl. run of mine (~brrrikp of trats 1 to 3) ................................. H.i5 
Pocahontnn conl, run o l  mZnr ( ~ I I  rrago or tests 4 t n  A l .  ...................................... 9.40 
Ncrv R~vercoal,  run at mlns (rh~crapo of teat8 7 to 9). ......................................... 9.37 
Pocahontus coal. hrtnd-pickrd ;~n(l screm~rl (averepl? o l  testa 10 to  17). .......................... 4.30 

Tb% cbarncttr of the mml 1 1 4  in thmu texts is ~hown in the following tsbls, of which it is 

mid : a 

F m  emh can or 11ag of con1 that xvns  brought into the h r m m  n specimcn was taken and collecb4 
In 8 hx, uo tb&t tllei-e oould l ~ r  lorr~nrdwl for analysis a IuIr aamplo of  the iuel u d .  

Tlw following ti~blc gives thc tcsult rrlannlysea P I  samples olomh lot of conl. Thennalysos wercmde 
by the chemist nt tho Ncw York S;LV~-yard:  

a The Ttrltfsh thermal unlt (8.  T. U.) Is €he amount of heat requhd to m i ~  thc tetn~nrEum o l l  
]round of water 1- F. o t  ornear.B.1" F. I t  is equal to 015 ralorir. 

Coal. 
- - -- 
Pocahontwq mnl, rlin 01 m i n ~ ,  riwrl In testa 

I t 0 3  .................................. 
Poeahon ta sc~ l ,  nin crf Ininc, urvd tn teats 

4 t O F  ..................................... 
NCW nts& coal, nrn of minr, llrrd in t o ~ t s  

I t o  9.. ................................. 
Pocahont.rv oval, l~and~dek*ll and screpncd, 

................... nx-4 in tcda 11) to I, 
-- -. - -- 

I:nal. 

Yocel~ootrul c o d ,  run of mine. uwrlln tests  
l t o 8  ............................... 

Pocahontas rosl, run 01 mine, trsedln test8 
.It06 ................................. 

Nc_w River coal, run  of mine, l1u~1 in tests 
( t o ! )  ................................... 

Porahontar coal, hand p f c k ~ l  and ficrcened, 
u w l h  t a ~ t s  lrl to  J: .................. 

Thc following mcluaions arc stated in the r p p r t :  c 

Tha d a t i v e  ouaporetive etaciency of oll anrl aoal as a iuel, as determined by thls crtentlsl aeries of 
ccblnpnrative expxirnents, Is practically in  thc proportion 01 l5 to.19. Tllc act-~sl superiority of dl 
will be ronsidnrably gmter. lor in the coal e~pr in lcn ta  unusual aklll waa e~err iwd lo the mnnagcment 
of tho Arcs. Lump mu1 of suprrinr quality was uscd; and as the tcsts wlth c n a l ~ v e m  ol comparatively 
short duration, the resllltlnpluss from clraning l3Wn wae much Ism than would occur in actual ~mlca. 
T ~ P  oil erperimrnl~, hnwcvsr. werp carried on mdur conrlltifina that more clomly upprorIm~led those 
that could be sccurt.d on bonrd tlie magomg vcseel. The actual evnporative elRclmy (11 a pound of oil 
ns cnmpawd u l t l ~  e pound nt ~ o r r l  wlll therefom be in t,he ratio 01 l i  to  10, arid t h e  fiwres cnn be rn 
garded us EU bstnndally mrrect. 

Volatile ~o ia tun .1  

17.61 

* * * * * 
In noting thc comparative cconomic efficiency, lor naval pllrpows, of oil and coaI, then) muut aim Iw 

tnlren Lolo cnn~irleration the Iwt that a tan 01 oil c&n be stowe3 in snm'what leas spme tilnn a Lon (11 
bituminous mirl. Then, agnit1, ~t nnst IM conaidered that In the carrying of tho oil thc c.rinl~ertrn('nta 
chn bF more completely 611eJ. The rclative sRiclency a! oil ani  go3d swam in^ cosl from tho nuvnl 
u ~ d p o m t  d h ~ e l  supply in uvnrsixps may thus be wgardod m bs the ratio of l8 to 10. 

It was found by camparntive tests of coal and oil on the steamship Alanido Ltwecn 
a n  Franc-iscr) and Honolut~r that the efficiency of oil flld and a mixture of British Glum-  
h a  and Australia coal wna in the ratio of 1.42 ta 1; or 1 ton of coal equaled 4.10 barr~lsot oil. 

FIxed 
oarbl,n. 

78.m 

a Rept. U. 6. Naval '* Liquid Fuel" Board, IW, p. .W. 
bop.  t i t , .  p. 10. 
c Op. c~t., pp. 417, d l g  

19.58 

21.19 

18.62 

1.1G 

. L S ~ .  1 ~ i l ~ p ~ u m .  

15.78 

72.09 

76.81 

3.88 

3.35 

3.91 

----- 

#.W 

3.W 

4.73 

2.M 

0.18 

- 7 1  

. 
-73 

C. 

83-28 

&.% 

8a.W 

%.SI 

- 
8.80 

3.93 

4 .  

3.15 

A a h . B . T . U . .  
-- 

14,0(17 

1 4 , M  

14,841 

11,W 

S.  

0.49 

-71 

.46 

.. 

I€. 

,3.m 

4.07 

4 . S  

d.45 

0 . / N .  
----- 

4.12 

5.46 

4.87 

4.N 

0.M 

.. 
1.41 

1.14 
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Thr fnllowing quohtions will show thy rrlativn cdu- n( rsriinls coal4 in comparison 
with p~tmleurn: 

Tests hare pm%'ed that 1 pn~lnrl nl Cslilnmia petrnIfum u d  on o pnaqnper lwomntlr~ wapornld 
ID.% pnunds nl batrr lrnm u n ~ l  s t  ?IF F.. au con~panrl ~ t h  7.Y-I ~mlrrntls nf a uter ~lnrlrr likr mrtditinr!s 
erapomtrtl hy t ~r~rlntl  r r ~ r t r r t t  hitigrn!no~rstnal, nr 4 1mrr~l . t  o f  nil 11i4 thr work (11 I tnn rjlcrrr~l .  Thls 
Is ruthrr tr lrar  Ihr  mul ls  attainccl 11' othr  tests. whirh in nlatir. pans shnw'd that from 3 i  In  94 lmr- 
wla nl ptmlrlrnr r I l r l  lhr work r l l  I ton rr f  caal.a 

N ~ ~ b t r  of Lmf~ ?r pimlnrm eyl~iwiEpisl to 3 tr.n qf ~nrio~ia ~ 0 1 8  ond tnlur 0 f tcmb p r  
ton. nn mnparrd with &trm nt 51 pr Gnrrrl.a 

I M B I .  

I 
I -.I-. -. - -.-I. .--- 

Pphdrurn I.? to I R O  nnurnd.. ........... .....I ........................................... I 
Ili.0 

......................... CII~~IIR lllrny, \l'~~jsn. 1n.11 4 . 1  I U,MI *:I. MI 

Cnpe Rmtnn, (.'i~ri~#ln. ...................... .I 9.2 3. i 3.70 3. :Ki 
N~nnlmn, Ilrltlah Cnlumhla.. ................. ;. 3 ?.!I , 2. M 2. B1 
Cnopn~tlvo, Rr[tlnli Col~lmlrin. ............... H.11 3. dl S.rdl , 9. a1 
nrrtn, Wnrlilnptnh.. ....................... 7 .  (1  3.0 a.ta 2-70 
Carlrnn 11111, !Vi~rlitnglc)n.. ................... :. (i :LO 3. OT) 2.31 

-.- - - -  - -  - -  - 

a Ollptlnnt, F. I T . ,  Tlitl prorlrlotiun of pcl.rnlr~~tn 111 IW: Ylnfml Resollwru U. S. tor 1%B, 11. R. 1:eabl. 
R I J ~ O ~ ,  lqnl,i, [I. au?. 

- 

One 81o11ntl otrnmh~taihlo. 

Eqt~i$rl"a'"hnl t n  ~ ~ t r r r l ~ u r r ~  of 1 ton rf~wrious r d g .  
I3arreln 

llcr mlrllrn. 
Pw~hnntw mul. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... ........................ 4.5 
o r  k I .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P l t t ~ l l I l r ~  ct!lll.. 4 . 3  
Nnnnlnin end. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2 
CnrI)#lll l F i l l  me1 ............................................................................ 2.7 

Lcnrmls n l  
Pounds of prtmlrunt 

WII tcr rrar~o- r~quiruqi to C ~ * ~ ~ ~ ~ ~ l  
rntrri a t  .In thr sdirr~p 
F. tw-r pound umnunt v i  - ';!:&',":;- I wonon~g In 

in qunlity OI fhr rnnZ in clifft~n.~rt pwis ~II tlw slrenr 6rntd. in prt to difTer~nm in ttw rffi- 

01 Y~III~IUF- PI L I ~ I ~ ~ ~ : I ~ ~ ~ I ~ I  hr~llclllr~l: 
til,jc. a1r11rr1111fI ~'PrhLrrhhL. I ~ Q I T ~ I I ~ ~ I I ~ ~ ~ .  

cicnry of 1hc boilrm, i n  pnrt to rlilTvrmct-s i r ~  Fur[ vnlus uf \*anow pctrrslrtems, and in pnrt 
tn prrom. 

Tlwm L, I~oa.c~,.rr, rw d m ~ h t  that FL 1nrp p e t  of ttlr b r i n g  Rives snd 3fnhnuska e n d  
is ol AUCII liidi ~ I C  that rt ton r ) l  at r 1 1 l  vq\lal nt I t . t~ t  1 I>urmls and pmbntrly 4.5 hnmla 
at Qli!nrnin oil. Ttir lou.rr g d r  .llaukn hizittninrms roala silnuld stand In ~ F I P  ratio of I 
ton trl coat to 2.A m :ll.tl Iwm-lr 01 ~n~cltn~ln~rn. Onr tun nf thr tcttr-r .llaslia lign~trs. 1s pmtln- 
bly cquai Lo 2.5 or 3 l ~ * f ~ S n  of ptrolvutn. Thc poorer 1ignitr.s sliuold grvc a ratio af 1 ton 
tn 2 or 2.5 hmlu.  

Thw f i f l t ~  RW dl l m t !  am ~ h r  r r lat ivr  rmrirnry of ma1 and petrolcum nlttan ~ t w d  

with r stearn enfinr. T l i e  vn118w wpr(wtbnt~np tho ~ P R ~ I V I :  rfFiri~nly 01 t h w  IIIC~~ H t i ~ n  
. u d  with A p P R E ~ R P , ~  Rr b r  d i m $  h c ~ t  (rw in nmxtlng or sn~r[f ing, or in a sto\-P), mi& t 
bc v e ~  diflemnt. 

It ia impsibla for thr writer to  niakr any dcfinitn ostirna-tP of thc cmt nl producing and 
shipping Alaskn cml. It  w o ~ ~ l d  m m ,  howrrrr, tliat it, ~t luulr l  not, lw nlurh in mtvm of 
thr mt in many othrr w ~ ~ t c r n  111ining diatrirts. It is reisonable to rmsutne t t~nt  W-IIII 

-- - 

mOllphnnt, F. H., Thoprductlon of pcltrnlcilm in 1Rol: Mhoral R~snutcps U,  8.for 1W1, 1J. S. Cool. 
Bnraev lW, p. .*I. 

h h 6  krPllrnh)~n+ report OD the oporatinnn ot tho coal-Meting plant, @to.: Bull. U. 8.  Gwl. survey No. 
Bl, IWS, PI,. 16,11; &la. 



p w r  manqyment it colxld Iw r r d i t w d  Iualoir Ihv pnwnt =fling price m Panrnirrpr 
Jsland. 

Fmight n t ~ a  from b r i n g  1Siwar nnd 3fntaot1.ka 1tii11r.t to  tide w-atPr ougfit not kn Iw. 
~ r m i v ~  rtnd rn f ihg  h r n  A11~ka trl Pugrt %ur~d ur San Fnknristbr +;l~mlld bl \-pry Paw. 

Tlxe price 111 ('n!iforriin cr11r10 prtrnlpltm nt tho srllq nrt1p.d in 1W Imm 173 centn ta $2 
p r  bml, drpnrling hill un l r r~n l  ts~r l  tnmpumry diffrrt.~irrs in <tipply ~ n r l  demand and 
ua dilhwnw.r' it1 q ~ ~ ~ l i t ~ y .  Tlir n r ~ r ~ p 1  price w w  ~ h l i t t  25 Cvnts p-r IIR~I, R* CO~TIPBCT~ 

with Xl c m t *  in !%Kt. Tho cmt pet l~ar r r l  detiveml at Snn Frnntismt w m  Imm $1.40 to 
$1 .:fl in  1Wt. 

T f i ~ ~ l l  p r i r t - ~  in oqui\.nlrnta ul P u g ~ t  Sound ctwrl am as farllun-s: 

I'em1kurn u t  81.12$ trr bnml=roal at 80.374 wr ton. 
Ratnvlm~m nl  I.'I.:% pr  tmrrt.l--t?at utBn.PI per ton. 
I 'r lmbun~ u t  $1.  r l l  ~ ~ r l m r r ~ l  *rsl a1 $4.31 prr ton. 

' 

I 'Fth~l~- irm n l  rl.:Jl ~w-r l ~ m l = ~ n a l  u t  U..W p r  tun. 

T l l t r p  TRIIIM ~lli*rli!d kw n h ~ t  25 tn 53 prr writ p a t v r  Frrr  1111, IM*~  .Ifrwke r-0111. T h ~ y  
sIh(>w that il iu inrpmsil)le fur an? cud t n  romptri wit11 iui.1 4 ) i l  i t1  ~IIIHI~ (Iiqtrirtq whew nil 

Ilnu t h ~  d v l t n t a p  td trancprtation rat-. It ir p i h l l ~ ,  h~itvl-rr~r, t l i ~ t ,  mttw to &n 
Fnincim niiglr! In- ttinda MC-h that crml and #lit ran rilrripr.tih. Tl1c.n. r r r ~ ~ l ~ t ,  lo Iir livcly 

cn inp t i~ iun  nrx-tll u l h  Fmncinro. il t lw r . ~ t  tlr ritininfi nurI sl~ippirig vunl is r ~ d i ~ w d  to a 
minimum. 

8FPPI.T hP.5?lAllLL. 

It is no1 l ikcly that e ~ l o u g l ~  of either petn~lt.uln or r-ubl i.artlld Iw pmbd~tw<l un tho Pacific 
N > R R ~  LO ~111ppInnt the otlrrr witt~o~at. Aunn pruving i~tndt*c.r!rlutc to lhv ilt~mntid, iu which 
ctmb tlitrre rv~luId b an advunctr in prim anrl r.ousculuent r r o p ~ l i n g  uE m~npetit ion. 

The follnwiug concluuirrns nw of  intemzt on this p i n t :  

C7ir~lul eonsidarat~on haa l~eeil piveli ttw quumllrrn aa to the wpply orcrude petmlwm in the U n l t d  
StRtm available lor  fuel purpowa. Tlltu msrlpr h ~ e  brrn mp?latlp Inbmtigaleti try Yror. Arthur L. 
\\'Illlaton. 01 the Prart Instltur~, Rinuklyrl, E. Y.. wbn rnpclrtn [olloara: 

"TIIP supply of nll nrhlrh In n ~ ~ l l n h l r  Irlr tllrl In thn t ' i i I 1 ~ 1  StatPb, ~ h ~ m f m ,  8%. flmt, the mall per- 
ceuwge (probebEy not over 2 or :{ lltxr cclll) ul Ll10 Ialtul prrriu?l~fm uf thn F~I~lieylvmIn and Ohin ntl- 
the n-siduurn from the prowsn 01 ~ f l n l n ~ :  rcunrl ,  cr!rde all Irotrl the Ohlo snrl Ililtianu fi~l11s whemvcr 
the prim o l  mat mnkca the l~urltlny II~ rrll rfl IL; rrntr or I1 prr Imml  Iplw Imp-hl) pmlitnhk: tlltrtl. 
zhow prt l twn ni thc C s l l l o m l ~ ~  olt H'IIIF~ I L ~  ot 191~bt 0u1tPd fur mffnEnp.: frbirrth. pructira21>- tlw PntirF 
otrtplt or t hr Term API!~." P 

TIw dernlbliilx frnr thp twtbr  gnkil~n r r l  ol'f lor refinlag p ~ m p o ~ ~ s  u4II p~obal~ly  keep pare wilh I t a  prw 
r l i~ r l~nr~ ,  wnprt(urnlly W P  clhn Ilot'hr r x ~ ~ f t  11) RN! 8111~11 ~rnderr r ~ l  all mmpP1e a i th  rosl to nny In* 
crttrrt.  

Cln thr nlhet h#~nrl, the nfinltrv h1111@ bl th* Tevem bll and mull1 fli thp rulifnmin nil i s  ~n low that 
Its r a l ~ l ~  wlft pmfmhfynlw8yn la. Ix&TI?. rnntmllwt lry thr drmlrnd lor i t  for ftrrl purposps. I t  Is  Ininn. 
celvahlr Ifrnl rr t11r1 u-hit+ tins MI nlotly dllttinct atlrnnbiper;, nnd wlrlrh is not it1ilrrnl2mI In Hr r~lpply. 
d~mrld ~ l l  r t i  ell nlurbrrs kt n Iirtt* which w-crilld makr It ~lleappr tci bum thlrncr~nl. ,\nygrpmt rlrnlnntl 
fax- such n 1iwI c r * r r I ~ l  l l r t n ~  rtrt  prlt'cr up st nnre. 

On l11e nlhrr Ilu~td. m lnnp w1 Zllerr Is un ~ssuretl mpply 01 Trxas ond rslllornir fuel oll, tlbn prim 
nl R U C ~  011 tlinl II~L* l l t tk  ~nlnnuir x-nlu~ for rp l jn ln~  wil l  pFohnl>ly m u i n  !OW ~ n ~ l i p h  tcr en$Irl~ It 
t c r  romp(. sormd~rll). latch rrrsl in I h m  rpy.iuo6 ?,hem rnal is mrcc i n  tltrantlty r~nrl 1Hrtnr III 
qllnllty: ant9 tllo nnn in wfizch tllr.r tnmfitlon errst- Is nuffrcia!ntlK r l r l r  t~ c'mNfr rr rlerrlanrl lor Llrc 
furl (111 tliat wlll *no0 equal tlle supply, untefs iunlwr sturrs o l  oil *Ire fouorl 1tu llia *l*vnu~itl Inr it 
I l l r r r l iWn.  

T ~ P  IIICI, ~1ini11tl IP rrmemlmwd thnt In rwry @on there i.n with fnch sltrrrrrHnu gmr n Ibrlr- 
~maalvti propnrtlnnn1e I n e m w  111 the perrentnw of rlre y i ~ t d  mnsummi for I l l t l tr l l l lat~ll~ pirr~rrws 

Thr  prtrols i~t i l  output i r i  ('aliiomia in lW4, which wns Illom 1li1u1 n~ir-fourth (Z5.33 
PC" ~vnL)  [lr the prduct iu~ of i h ~  rnited States and ocrr 12 per wrrt {J tllck c n t i r ~  pnr 
durbtinn i ~ f  the world, i s  the equivalent of u n l  1.7 or 1.N timm t l l r  cm l  llurned on the 
I'nritic road of North Anterirrt alone. I t  would uppar  Twali rlrk lhnk ilia supply 01 fuel 
pr+troltrum i n u ~ t  increw wry much More i t  .I-ill LP pitrb Tur p~tmlrurn to make rnuch 
gr+&ter inrond~ into the ma1 market without u l t i i ~ ~ ~ t ~ l y  r ~ l l s i n g  R m a ~ t i a n a ~  sdv l t~ce  
in prices. 
- .- - A  . - - 

aRept. I T .  6. Nnvd " Lfquld Fut.1" A w d .  IW, p 4lR 
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COMPETITION WITH IMPORTED COAL. 

T h n  follaaing diqlrirts in .El~t.rk~t 1rlo.v p m l ~ i t - r  m~nl  rithrr Inr lml uw or for export: 
& r i n ~  Rirnr, > I n i ~ ~ n ~ ~ u k a  It i t  r.rr ( ' I H I ~  I n l r ~ ,  .\lln*k~i I'I~I)~I~SIIJA and adjsrpni id~~nds ,  Yukon 
I { i v~ r ,  %.ward I'rninmllrl, l h r i r l  ( ' u p  tdt.;i>t~rric.. Tho rrrnl aliirl~ i q  now hing ~ h i p ~ d  tn 
Alavkn ir d ~ r i r t r l  I n ~ r r i  rl~r Irrllntrir~g u>tlmnu: I k n a ~ u l - ~ r  I-lrinrl, Pupr Sound, hust ntlin, 
nnd tllir .Il,lx&r.hintl n*pil)u. .\ln.fi~i rrml u-it1 r~ut r>r~ly Il l lrv trl  ~ o r n l w t ~  will1 t l tvw nt 
Illtri~n, t~ut,  t l  ii wvkq n rlmrr rxtr-ridrd ~lnorkvt, will n l u ~  ~ i i c r ~ l  t h ~ w  ornl* on I'upt Sitlrlnd, 

r L  S H ~  I~PRHF~WII,  nit11 i n  tttr n n v y - ! ~ ~ d ~  <I( the 1)n~dic, n~lt! will n l w  rornplr f o  pn?lln 
axtnllt with @lie mnl n o r  1~~i81:: III~W~CII in Cklitr~min nnll Ommn. I t  i.9 m n q t r m ~ l ~  
i r i i~nwinnt tn munpnm (It* clu~rnr-trr rr! LIB .lla*krb rrurid \~.~tlt tlmt cpf nl! tF~rr* wi t l i  wliir'll 
t,llry msy #ma into ranqwtilitnr. Tliiu !tiny t*. dnnr I I ~  i ncpr t ing  the Inllnwing tnhlvfi 

nf RIIB)~WFR~ which urn ~110 k t  nvnilnJrlr plllmtitltlw f11r nrtrllll prnthtirnl t w t s  arirt wliirlb 

may bo lrl ied m to Cjrn n clrlqr appnrxtnmntilln tu tIiv rptnlity nnrl YHI*IP ut t lw  nlnl: 

DIstrIvt s d  kind nlrml. 

Gripe T.inharne, semibttuminm~=. nleraw-nmi .r nrlrll!.- 
RPirr ............................................. 

Cap Linbume, lAtum!novr, s \ m n e ~  m! 1" IIIIR~)-~.. c .  

Yukon River. b~luminrr~~g, a%-rmF 14'1 , ~ o . ~ l ~ - n . ~ .  . 
Yukon Ri$.et. :icmr*. n w r u p  'rnn,~I?-u< J ....... 
AlvataPcminsu1.1. I~i~unrrn~u~~u. o r - ~ ~ r u r i -  ~ d i ~ ~ t ~ n t y ~ r u f  

-A. 

P. T I .  
b P. 97. 
riim'b. A, 11.. Tmns Am. 1n.t- Win. Enp.,t.ol. '16. Im, p. On?. 
4t'n:ller. A.J.. Iltrtt. I .S. r ; v l  +llrt.ry Pi,, ?In, l*ut, p. r ~ .  
r hvv-saw Ohtaln#-i trrmb ~tI!blln17~~~! 1111ti l l r ! f ~ ~ l ~ l t b U ~ h r f ~  l l t 1 4 4 I V ~  I l Y  t t l ~  1'. s. flrwl. Slrrn~v- 



mr- ~ o t e t i t e  1 j SYL 1 Furl 
l ltrr. mmllcr.; , I i phar. rario. 

Didrict and d ~ o s l .  

-- . - - . - 
l\r%tlsl~ Cnli~m!rln. rmra Ntst P m ,  nvrrnfif uf 10 

r~rltblyurn a, a .  3.:E 

... ... 
.W 1.71 

W~rRhlngton, li#*nton, avmw of 10 nnalyncs 0, h.. .. 
IVo~hlnyLon, Nsw~natli\, avanm of S andy9ea l, r . .  7.51 37-09 48.94 . GI4 , l.Nl , 
Wnnhlnptnn, n\wk 11Inrnond, uvorkge of k Analy- 

s ~ n I , h  ........................................... 
Orrpn,  ran@ nay, avornge a t  JI z~r~nlysrnl ..........- 
Califomla, avcrsgo of 10 nndywa I ........-...-..... ........ .W1 

Qmq?es C m k ,  Ma.. semibitumb 
nous, avermge of M analvw~.r 

GonndlsvUIn, Pa.. bltumbws, 
averagn of 3 analy3Ps.d 

Fsirmont W. Va., biturniwna. 
svera~e'ol63 finalpws.. 

. I ~ p ~ i n ,  aver* of U unelyms *. .................... 
PliiUpplnos (rrhu), avorngeof 8thmlg~ox 1 . .  .......- 
Phlli~plnes (Dntnn), evarageol5 unnalysasl ......... 
New Ao~ith W R I ~ R ,   outh horn, avornm of 21 ~ t d y -  

s c a m  .............................................. 
New S w t h  WUCB, W P S ~ . ~ ,  w,vet&p of 13 knnalyees m 

IR,RL 

azM 

a% lti 

I -- 
n Ann Rept flml. 8urvey Pennsylvnnh IN p 313, ma. 
h !Xrpi, liooi. GurvPy went t ' l ~ p y l f ~ ,  f-.ol.'2, ~Hidf ~ p .  m, W, ~ n .  
r lirpt. Mar land cml. Snrvor rot .  5, IIIYI, ! L I 1 4 l l  
a lIept Ceof Ruwc). ~ '~nnsv lv~n ln ,  vol. Y I{'IR~, pv. 21-ZL 
d $trpl: ~ c o l :  Burpry West Vli-glnh, vol. 2, lW?:'p. AB. 
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42.49 
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1 

Z7.10 
31.49 

a Ann. Ropt. O v l .  Sume Canrrdn vol 3 t 2 1FlR7-f-F*ir pp. la T-1 T, V. 
b Ann. H s p ~ .  h l s r p r  o l  %hen, n;lt~sicbElht;ia, tor ~ W L ,  p. 18 1 1 .  
r.lnn. R ~ p t .  (;tr)l. S~lrvPy Cw~sda, JmL-73, p p .  ifrm. 

.4nn. Rept.  Cirul. Surrcj-Cnnnhlo, 1bi.71-i7, p. 4tiH. 
e ,Inn. R P ~ c .  liethl. Sllrvey C~U,L(!R,  I&?-%, p.:5 M. 
I T w e i i t v - m n l l  Ann. Repl.  t . G .  G I . C ~ .  burrey, pt. 3, 1M, pu. 100, 5171, r110. 
0 :\TITI. Rept. \\ nabl~lgton Gm1. bltl'vrv, vol. 2 llllr2. 2711. 

Ilrpt. dtatp Insprclor of 3Iir1m. tVr~<llln~lnn: ~wT-!?: 
d Ann. Rcpt.  \V.~st~lngton Gcv!. SIITIP!. Irbl. 1, Call, 1'1%. XXV, S X V I I .  
I Grcrlogy of Cnlrioni~u, vo1. 3, p. 4%. 

0ktrlinr-q nf thr f : a o t n ~  of J .~pan Imprlnl  Cml. U I I ~ V O  01 JnPhn, llK12, P. 1110. 
t T!:u cnnl \ E E I ~ Y I ~ T P C I  OI the P~II~PI) ;RPS (Report to tlln ~ n l k e t l  tjtnrom military wvcrnnr In tllo WIUIp 

p i w c ~ ,  1% nr I>~vt&rrmrnt> LWL, p 17.GlR1, I-firkI. - 3Lmerel Keocmrrs ul Sew i!o;th Wales, 1M1, pp. 3244.18. 
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MARUFFS FOR ALARKA FOAL. 2!) 

It mar bp rpen from t h m  t a l i h  ~l tn t  f h ~  antlmu-ito fmiri M~t~nnu~kn ancl I h r i n ~  vivrn 
 AS o o e q u i ~ d ~ ~ n t  on [he Parifir rrxwt ,nnd that ~r vnr~tprrra Invr,rnhly wit11 blw I'(~i~ns,vlvanin, 
mthmcir~. It cqht to be put in111 tlir Slkn Frnnrirrj) r r ~ t l  rrthvr I'l~cifiu mwt. 171nrknt~ ~bt *. 
cost far b h  that of -tern rrwl. in wtt i r l~  r n w  i t  ~Irnuirl hnve nn dillioult.y in m i t t  il.1-1y ~ ~ i p  
p l ~ t i U g  the latter. 

Tbr Berinc A i r ~ r  ~ernianthmritr nnrl p r l  nl llrr y ~ r l i l , i t  ulllinnu~ n~ral lnrm M~tnnuukn i~ 
dm better thin nnythiw tlrar i* I w i n ~  n~ inrd  in thc E\'~wt. Thtaho t~ouls are tlta guivalui l~ 
of the P'ocahontas, Sew R i r ~ r ,  and Gmrp-q I ' w k  vnnla r r t  tlir 1S1~qt nnri nrcr rrninonlly 
adnptd for uuse on war ships nnd Irrr rrthrr ~ I I ~ > . L  (nr ~.!lirh n Iiigh-~rwln, pum, "~ninko- 
J t w " s t m i n g  ml i. T P T ( U I ~ ,  anel Inr r)rr,.w p~>rlnrn~+ ~l'ill r*olrln~nlrtl YI ~11)uiiI~mb~y 11igJ)~r 
price than any roal now !ring n~inpql nn tllt, Parifiv r-trart, qrr if offewd kt ntl11~1 prirrq R~ILIUI(I 
readily drive tht latwr Imla ilir ltlnrkrt. 

Part of them wEr ail1 produrn an rxt-orrtl+rat rl~rlllit!. rrl1,tlkr--1wttrr, in tart (~xwpt  pnsui- 
bly in content of phosphorus, r~gsrrl~rlp: sl~irl~ no 1111 II~ rrr at ~~Iuhlib), than rokr u!~ir.ti rm 
he pduced  from any of tlkr \Yas!~inatrru or \ 'n~lr t r (~v~r Island ~ ~ u r g t l *  ~ int l  rrl\l,~l t c ~  I IW r.rlkp 
from Cmax Nest Pa.. If an jnil)u~rtrtit uitirl~t-P intlti*~ ry p w v *  itp $11 .\lnukn, up. litnrbwM.nlv 
po~ible, the Aluska ookinp: roek rl~uirlil huvv f l u b  nth antap hitt i  ol t\ualitp ~ t i d  of 
tmnsprtstion. 

Thc  coal^ fmm other known .iIn*kr ficld4 t l l m  t t w  arc MI ~ i t u r t d  nr am of mrcll qtlrlity 
that, thry ran Tuld markets tmly wlrm. rrcrudirr- mlrs nri tn~tqitlr mnlr gi\.e t t a n ~  an ndvatl- 
me--that ia, klheir inrrkcts 111vsC h kwnl a11d ~>rubsbly aural!. 



INTRODUCTION. 

In muthewtern AIwka tile last year has hem one of ~inumnrsl activity in mining explrlrrr- 
tion and d~~~e lnp l l~ sn t .  To pnernl, operations l~svt, fnrt,~rnatnly hoon concsutrnlc~d on liril- 
ited a m  with the result thnt ~ e v e r d  new minos now pmmiw woll na Iutum ow produrc~rr. 

M the five mining resortling di~trirta into which rwutkkuestcrn Al~ska i~ divider1 tlln 
Juneau and Ketcbikan districtn haw rnnde bhn innst, decided ndvru~ces, with the Skqway, 
Wrnngoll, and S i t b  districts IoUowirlg in  Ihs u d ~ r  na~n~d.  11, is tho purpwtt of lhia p a p r  
to give a brief clss;cription of the rewnt eoooor~lic develop~nwnta, i n t d u c n d  hy a iuw pnprnl 
statements ou the geography nnd g~ology. 

The geogmphic position ol aouthemkrn Alaska i s  unique in many W R ~ B .  R o r a ~ d  on 
one side by the l'ncific Ocean nnd on the other hy tho C'unet Ran@, it extends na a rinrrnw 
strip northwestward from Portland Cannl h r  over 500 miles to hfounk St. Rlim, nrnr 
Yahwtat Bay, It includes a moiujand lwlt wit11 sn  outlying srcbipflnp broken ty nnr- 
row, deep snlt-whter chmels  or fiords. 

The timber m>urcas of the cnuntrp are mnideruhle and form nnn al itA most pnrmancnt 
assets. Bemlock,spruae, andellow m d  red ctd~rmnst i tu~ the lu~nhrofcrottomir v1~11ri,, 
The Government 11- wisely add~d srveral ol tlw 1nrp ixlnndr in tlii* ~wrfion of Alaska iu i t *  
forest m e ,  thereby insuring intelligrit use ol the t h h r  ut tlw prcscnt ~ i m e  and p m r -  
vation find protection for the lut.nre. Thm& the erchlhiufimeut of [Ilia nrw f o m ~  rrmrvs 
appean in so~ie resperts to have placed a mtraint on Lht prospector, y t   ha pmvisiorm uF 
Iho law in mprd to mining within the mwn-ation are 1ibrnl.a 

GEOLOGY. 

The geologic structure of southeastern 1Uw1,r btm had a marlced influem on its ioprc 
grqhir development, In a bmad way the considemtion of ik gLruclural l~ntums rcmlvra 
itself into that of the h a s t  Rang granite belt, uith the autlyinl: p n i t e  rn- and ~ I I  
t h ~  intrudd rocks (PI. XI). The b d b o n e  o i  the h s t  Range consists ot an irnnlrnse 
granite bit man? hundred ndes in l engh and 31) to IfM miles in width. Simildy the 
coma of sevpd of tbe idsnds are corn@ of iot.mice granite rnaSRes. Tbn intrudcd 
strata -re armnpd in I w g  hands striking usualk parallel to tha trend of the Coast B e n ~ c  
in rr northwesterly dimtion and dipping either aorth~gst or Jess frequently ao~~ttrwt.a# tit 
rnriat,le mates. They consist of slates, sandstones, cong!omerntes, limestones, nnd utller 

sed~m~otwy mcks mth intercalated tuRs and intrusive hnda  of p n r r t o n a ,  all  or which 
sn! folded *ad ran114 and so profoundly metamorphd that their oilgrnrl charmtar h ~ a  
olten been entirplr ob l~ ternd .  01 these various mek types tbe most pmrninsnt perbps  

- 

The Forest of tho De rtrwnt or Agriculture has fswd n book of wgutations and Instrw 
tion-t he d.ee~eor Ihm Piatlnnat 8 - t  KF. am v o l  w b ~ l  can beetrred lsnm thaioreel ollcetst 
Kerctiikarr, or Imm the Secretary of hgric=at gishington, IJ. C. 



BULLETIN NO. 2% PC XI 
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nm the prnstnnen, rr. field nRWlP fnr Ir id~ly t b l ~ t a t n n r p l ~ d  and uauollv linf-pinetl m k s  
OF s ~ m n i s h  cwt, whirlt m n p  i t1  cconllx>uitinn lmni uItpn4 rind-ire nntl a~ulrw~liv fulFq to  
basalis and crluirnl~~ii. ~ I I U I R ~  vsrirtir*l. ~ ~ N S ~ P P  dike rock% (wur te~qu~ntl,v mntl hnre 
kwnn in j r r td  a t  dlR+renl priwh. 

b r i n g  thc p n ~ t  nunmnr ~p~~i.1 nttrlly WRS 113nde a1 the fwsil-lrearin~ ntratfi of wttrlr 

e b r n  Alaska 11. E. \d.  Kintikc, in rnnipntry with one of thr ~'ritpm, Tha rcq11Itn nl thin 
investigation ~ h t ~  t l t t ~  t h ~  p o l c q i ~  P O I I I E ~ ~  extends Imnr t lw  S i l l ~ r i ~ n  mk~ IIJ>WRPI~. 'j.hr 
Palmmir furmat ions mr~titlat4r tllr ~ r r a t c r  pr t ion  OI t h ~  sedinimbi~ry I Y I P ~ R ,  A T I ~  HR n ~ d c  
up prinripallynf f i r n ~ t n n ~ ~  and wliiuts. ~ I W  strata hare 4wffflted in ~onnrnl ~ u r l i  nkrm- 
t i m s  that their lmi1 ~-ontmt him lnvn ~ R n r ~ d ,  nnd pnlrontolngic ~ v i d ~ n r r  wns rnnb)y lorrntl. 
l b  I r I m ~ l i c  inrnt~tion*, tl1mug11 Ioltl*d and rifted un ~dge ,  am only nliglitlg tnctnmnr- 

p h o d  ~ n d  rnmly nltcr~rl tn nrlriet. Slntm. gmy\r-ark~, nnrl r-on~lo~iirmtrs nrn tbr u ~ r l -  
tial rock t y v ,  t hnugh lirr~*nlom. wan nl*r u h n - e d .  Tlw arrnnl dist r iht ion nI  t h~ 3I~sclzoir. 
beds is plat ir-rly nl~lnll. Trriisr?. t r < l n  hn\.r. t w n  r l ~ ~ ~ e i t r r l  I<wnllr- *In ,\dnlirslry and Ki1- 

prr~nut inlnnrln, nnd nt  t,Iinm plnrrw nrtm mrnprrtntiv~~l~ flat I! Ing find zrnultcrrrl. Tltry nre 
made lrp trr H ~ R ~ P ,  ~l~nd.~tclrlit, nlltf (v)n)d~ln(lrnf~ 11~11-4, AII~ an* r.rml t ~ a r i w .  

ORE DEPOSITS. 

TnkPn nq A wholn tho om dephsits nr w~rtl~~nqifirrl . \ l n ~ k n  nr* or IRW. p d e ,  though t b ~ w  
art. many ~xc rp t i sn~  to this r111r. httnrrnliz~tf i r i ~ r  iq  wirlr-*pwn~l, l l l ~ l ~ l l i ~  mlphidw wrur 
rli4srniinat~l Lliro~r~houl mout uf t l i p  Iwds, hr~t r~lnrrrltmtir~r~ intn n-orknble dppmik is 
rnlnlirrbly mre. 

7 7 1 ~  rl~btrrmination nf the origin oI the owm clrqnl?iirn is I I ~  dirrrt rotnrn~rcial impdance and 
i t  i* tanrttrtunnte tEmt the field stutlie* lrnrn rrut ~lr~ign~uur~rl Fur tmrrugt~ to  prmit s wJu- 
t i w ~  111 the PMIIICIII. Ihil~ tliiu pl~nw ni tllr ~lrttrjr-~.~ u ill Iwrt  l w  rlisr-~inwtl hem, i k  ran IP 
dnlvt i  Illat tkrr nwurnrslat~un nl  ntw~rvntir~ttr I w w n  i r ! l l  1ltr0 nrlgp+*t ion rnadr in prnrirriifi 
nymrrtnw lZlat 11lt-rv is 8 pnptir wlntion Irn-(w~(.lt tltr ttnl Ixulivr nncl tlln intnisives. 

Rt11t-I nrrrlm nnl n n l ~  in quartz Idp, Inrt nlw? in i~nmt~n dikm nnrl u1t~i-t-d brddrtl mrks. ' 

lt i q  R Iwqt l~nt  r u u . l r m ~  rnnstit~rvnt of mrpyrr rlr.ptwlb. Tlltt gIv-nt@r nurnlwr th i h ~  err 
I d i v ~  uw 1 4 ) ~  g& in chrrnrtrr ~ n t l  Inn6<rf!cm ~mnwrl rreor 11y tljf wid -kt-r, whnw arhj~ct 
ia to find rirh 11~147~s or prw.krr.r r ~ l  urn which will yield !]in1 quick return wit11 a m u l l  mrllrblrnt 
of lahor. 

I n  1 0 . 5  plawr p l r l  wnu r~iinrd r t i ,  nrllp 1u.o hralitirs--no Pompinc L k k , b  in tllo 
S k q w a ~  dirtrich, nnrl on (lnld ('mcjk, in t t l c  .Junr~~a district. 

The maidnnd @trip ~xtnnding irnrn dunrail lo Rcmcrx Rsy i s  douhtlcm iha rirh~st ~nld- 
t r u i o g  firm in wrrr~h~nstnrn Alnfikn ytAt diworrrpd. r)crclr>prr~enta with in  tl~ia r r ~ i n r ~ l  
~ I L  hare madv mpitl I>rnf?naiw during i t i t +  l o d  ywr and luturc impmvenl~~ttm will tnatw 
rislty incmaee its prtwnC. pFd ~ ) d l ~ r l  ion. 

Tn ithe h m r m  Thy mion m m h n  of the ~latrpF+nstonc g~rjm, tomth~r with intnrnivn 
granito and din* IIPIIY, ron~titl lte the ~ x p d  rwk trpes (PI. XI). Tho Conat. Itanfie 
intrusive I d 6  l i p s  to ~ I w w t ,  and Ilranrkrinl: fmm i t  is. nsrmw adgc-dlaped mnasof diorite 
which hes invded thn srd~rwntr anrl i s  t hr lwun of tlw prinripnl r lepi tr .  At tho beat\ nt 
Berners Ray this diorih lnrucv is 2 nrrl- w d ~ ,  while 3 milw nc~rcb ot Comet it is cut off by 
J,pn Canal and nsrmm to half a NIIP. 

a ~ m n l t s .  A n.. Thn KeWhIkna mlnrng dlrtdct. A l u a k ~ :  Pml. P n w  tr. R. Gaol. S u m s  Xo. I. lsar 
Bpnrrr. \ (' The .lun~nu old belt* I l t l l l .  1:. P. (1~1. SllrvFv Nn. Y2i lm?, pp. 'S.42. 

b !l.right: d: ll.., P O ~ E U P ~ C  PIWB; d l # t r i ~ c ,  Alaska: Uull:U. S, ~ i o l .  Survey No. PII, 1BM. 



Vim t ! ~  a l l  rninwrnl d r v i t ~  rnny Ir rfi4fittphlird in rlrm di*trjrt, nnmrly, fim~rrs or 

v r i i ~ r ,  Irurt!~rrrl z o m .  nnrl l r d r u  alnng tlir mntnvt rrf irt~na*i\-+. nnr.Lr, Of tElr limt tlnw tile 
Conid, N~~r t t~c rn  Ik.11, nnrl 5~1qp win- nrr t1w mtmk E~tipnrtrtut. M i n i ~ n t  tlww Lir~~lFtirn 
Iln* nhowrl l~runlly *did lwnliw ~d qtnnrtx t' IIF 111 Twt in w i l l f l ~  anrl d r ik iw ill 1~ MW~IIEPI~ 
rlirrrtinn. with ~ t w p  dip in t h ~  V A ~ .  5 h n  riioritr will* nw 1rrdi11:rrily lrce ant1 well dr.iina.cE 
rand dim .rlif*r the ~ m n c t -  d m ~ f l  PII~$.(-. .Ile>n~ t h r  r)im.ti*rrt I~I l l t r  m t r i k p  thp qunrtr 
v1-iri4 ptdtlnlly IVP* IIII~ llnd the camtinuntion n l  11rr f i+ tah~ ir d~*finrd Iby n rhlnrite whhr, 
r\.i(l~nt l,v rl~rl.lnpd imm t l ~ r  dirrrtte Iry  lipp pin^ nlnw t lw firn~w II~NIIP. I n  1110 wins the 
p l r l  m i t m  I ~ l t t i  nntir.0 and nwrintml wil li ~illphidrr. nntl thr. Inq4.r purtinn i t  mn 1m 
~ T O Y P P ~ I ~  Ily nmnkarnntirn~. Tito V ~ ~ U M  nrc nt*. nlwnyq i~n i f t~m~ly  r l iVtr iht~d in Ihc I r h  
and nltrn follnv rlatrots nr an- ~ ( w t c d  i t 1  ~wrkrfr. 

Ik.pruft.g a1 t ! r ~  -nil t y p  nrr x - n p 4  1st thr Krn-inpm trnd Eurrkfi m i w  nnd am 
mnlinl l?. trnrturrrl nuntni in t l i ~  ~Iiutitv 1111irli I~IIVP twvm lilld wit11 i n t ~ ~ i n ~  T P ~ ~ ~ P I S  nf 
qiannx, rarryina atlphidr n~inrnn~ln, tlla- lntirr imlurntly jwnvr raz in~  ttir tliotit4. i k l r .  

Ibpn-irq t d  1110 third typ ,  wltirlr m m h l t ~  tllr Inirttiwd mmm 411 t l ~v  mend rI11.r:. w n r  
~it l~ ibr  olonq tlio mntnrt r t f  rEw diurritr and ~rrrnuhrnr*, or ~bxprrd nt t l ~ p  Jnllnwrn I dv, nr of 

1111, rficmrltr !turf R!II~C, 11s nt ? l~r ( i m k  hi?. forla'. . \ f  ~IIIW- Itr j~l i t iw t l ~ ( ,  rnmtltt.1 rotla* i ,  pw 
tmtrktl I? r ~ ~ r ~ t i ? '  qunrte ra.inlrt.4 nnd in nr nrnr thrr- tlir vrtll lr* nn* fu~a~riul. 

T l ~ r  firmabt III~TI~.. whirl) wn* 0pm111tI Inlm IhVl trr 1!WI1 , i, cJatn s l f  f tit- ~nrlimt Irmtion! 
in t l j iu  nn=rl rand IIILY twn  ~hct p-twt& jpld ~in~drrrrr., I t  IN-lrmp t o  thr Ilr*nirm Iinr Jtining 
mnd \lillincZ;~;i~j~nn~ nntl i q  Znrntcd rb t  S;Lril lrct I-lr~vrrtiurm, rwt lur I~blow t i c  divide h r t w r m  
Slirrnutn itnd .llllrnnln rnu-kg. .It 1,!W lrnr.t 1bl4*rntit~n 81 rdnhwut tunnrt t ,K75 frvt in I ~ n g t t ~  
Ern.* tu+it tlri\.l.n 1 4 1  illr (;mirl \.pin, fnrin whirh prtir~t ~111 ztsrirrfi tmnt 5,MO Irvt lu~nff rxlmtlq 

I I 1 i 1  n I n  k .  A1 2,Mn iwt aklaw:~tion two ~v ln l l l~ l  r c i n ~  un- ~.-l 
nn ihr ~tslTlir.v, l111i nnly tliv I~ittrr,  tlin hn>t-rv1111 \.t,iil, ilnn twm minctl in rhptl~. It i ua  rvibll- 
aI14iitd ~ l t ~ ~ ~ r l ~ - f i l l ~ ~ t l  fiwtn*. wl~idt  vmrir~ rnmi 2 1 4 )  S fwt i r i  width in t tip atpp~r 1~1-tnlq~ wl~ile 
i l t  k l r r  Irie~-r lrrrt* nlzwvm 01 tlw rr~untry rruk nnn inrl~~rlratl in tho win, tliua lwrtiin* n ric!cr 
om I ~x fy  nf ~ ~ U ~ P T  prndv, 'rlla* t-(~ntifii~ntitbr~ I*{ tliiw vvit~ l i b  t!w nabrfh is i~rwkt~! ntirf. , ' ,oz~~ft 
it.* dirnt rxir~rsinn hns 1~11 I w n  Int~nd, it wwn* pm1hn0\1* l l rn t  I ~ P  NtrrtZ1~rn lLll vein rimy 

Im lltn ~i~~i~ie., IIC i i q  ~ I i n n ~ + i ~ - r  nn~ l  thu VRIIIPS rr>ntninvd 1inb irlcntirrll. 
F'nm t t i~.  tishin bed tn t tw n t t r t ~ r  the (jrrnc~t v ~ i r t  Elau pv\rItivotI nvpr . W , m  tnns uf ore, 

whir11 yirlrlrxl r i  2~11111 (I~IIJHIEI~ $.IM.EKw). Fmtil 111i~ trn- h7 prr cnc'rit OF itspllld rnntrmt* were 
rrrr~v~rrtl in lrirllion anrI 5 Iwr v r r i n  i t1  r l i r  m~nm-ntn~lrs. Ftttum mining mwt la. rnrrird nn 
lwlnw thl. mnii~ I r r *~ l  orla! ri11iy I* h1utlpn~11 11y t110 Inffow of water nlong thr fw l t  pltina 
wl~irh follrr+v~ tho pl~Erh Ilc.t\vrvn ~l t in 111itiv lmtl rlbn Xnrt lrvnl Wll. 

l'l~c Norihnm Ibll ~nirlr, thr! pwpsty 111 tllr Slrrtflrrn Ikdl Gold Minin~  Cjmpnny, anm 
oprn l~r i  in 1RM ~ind 1H!ri ntiil pnitlurt~rl rluring tliltt ti111r I I P I U I ~  B,fMJo tuna 01 OW, u-kirk1 
yirrdrd 7X p r  vent III LZip j31111 PI~IIIIW it1 I~tlliqm. Vtr on* Iwtly, RR nlwndy nntsd, rr.wrnhl~s 
tlln ( h ~ n ~ t   in t n i l l r l  RIII~LII. 
Tho Hcnr mine, tho nldrsi, ul ~h13 Enwp ol rlnimq In*lnrqin= tn tho hmpm RRY 3fining and 

htilling Crwnnlpnny, ltnq 1wi.n r,petwrl nt 1.3,10 IWE rl~wliitrn ty a 1 ,I(Mtml lunyl ,  in whirh 
two wrll-rlclii~rrl qr~nrtz ~rrins nn= m m r t  o t  p n i n t ~ m  111id 5.infcot imm ih mouth. Fmln 
drift9 entrridlng nvsrnl 111i~dw-d l ~ c t  ~n rnrll diwiinn n l u ~  1 hew \-?ins 5,fM tom of qtruITz 
ttrtr wpm nlinrrl dvrin,n the ypnm lFliJ5-1897. T h e  urp wtls murh loaer in value thm thnt 
fmm tho C'on~rt minn nnd only 02 p r  cent or the gtsl(l wr~q rrcovewd in bullinn. 

Duriry! thm ycnm 18M to 11100 tho K ~ o s i n e n  nre W p ,  crmtrollerl by ~ h n  b m e m  ~ I I Y  
Mmina and Yi l l i q  Cnmpuny, wnn npenrd h!. exkmivo crurlar~ nnJ nhilna u n d p ~ r l n d  
workinp. I t  is aitusted nt u point 2,W Iwt nhove tidm walr, and f m ~ n  i t  n~nrly 12,000 
tom of om are mid to hnva kmn mined. The Follnaring diatrihutiw of values was m p a d  
Imrn thn mill rcturns: Bullion .5 per rent, concentrates fi2 per cent, and tailin- 33 per mnt. 
Thk am h tnbllg unlike t h ~  Cnmet om, and I~pnep rnirgt he trpat~d hp diffewnt methodsta 
pwrsnt the p e n t  lm in ttw tnilinp. 
In 1~01 n crnmrut tirnnvl ctnrrine nt 1.m twt n h c ~  wn lrrrl a-ns anrnpl~t~rl, and at  a 

pint  1,9.50 feet Imm its alnutll uarlrrcuts tha Rmsinflor~ I d e .  The om lmdr akew inter 
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wtPdr tm k t  I~1a-m- the AICIJIPP rn~ppinp. hnq l w r l ~  rxpt?rrd IyrdO twt nt dritting,and 
the lrwlr titw b r l  fihdiwn tn h n r ~  nn rlllptiral rnm rrrtir~n, NS Irrpt, in width and IfU [rrt in 

nt ~xtractinn and R I ~ P P W R X I .  III thtw m ~ t m  wi l l  i n v l . ~ . ~ ~ ~ .  t l i a  Iimitnnl pmlit~hlr. mining, and 
Iienre the di~n~nrion-I Ill ~IIF ruknlllr rlqrwit<. .\FI!IIJU~$I ~ E X P  licnsinptc~n 8th~ L pmlrtbly 
continllcrus Enrln tllr Inwvr npni!ip to tbr alrlnrr nrr rlrfiniir dntrnients mn lc made 
rqarrling i tq  ~lnilnrn~ily nnd vu!itr- l r i w l r ~ r ~  t l l w  ~;wititn. 

T h e  Eur~kn SAP, whirh l i~nnr~nim Itrniunrr in t u ~ n t ~ ~ i ~ ~ n  wi l l l  tlw K ~ n ~ i r q t n n ,  hnn I w n  pmrc 
pwtprl nt tho rrulrmp lknd l i r r ~  HIWI lmtlt C ~ W I I ~  IIV t EII. Kvrl*ington ~rlnl lr l  nt n &1,1I1 nl -MI3 
Iwt nnd 1,m Twt from t l~n tnoirth nl  I I ~  turtnt.1. 1,ilir rltc. Iivnwinflrln itr lunita arr d~t r r -  
mined hr mining ~ u m t q ,  aq tlir snllu nm not wrtl driirirrl, tall r l i rn* mmut i t  is nlmtit :#) 

fwt wide. TIIU rnluts trot11 tlic onm an3 rrprfr.d tn I * .  c-rwptionally Flip)[ trlr thhrr rharnrrcr 
ol d~pmit .  

Ott i~r  pmperti~u mntml)rd hy ths b m m  Bny Jtinirl~ nnd Milling. ('mpnnr nm L ~ P  

Oplrir nltd h n r d  groups nT rlnimn. Thrb ~ l~ i rv rn l  r l r p t i i i . ;  or! tllmr prr~prfiirn arp r ~ i n u  
qunrtt wtlirh hwe 1m-n pmnpcrtnrf rmly nntl rrr rrp~rlvrl  rrrr l  I r r  rzlT lliglr pl r l  rnlrrrr. 

Tlip Johnwn or Nnrth~rn Light mitt* ir nirt~utrd nhsrlt l l r l l l  II niilc tu 1h1- rnvt r l l  t l ~ r  Krn- 
Gngten minr, nt 2,HX) I ~ p t  n\)trw t id~ ,  nnd i q  1111' priti~ipnl I loldin~ 411 t tir SomvI1 M i n i r ~  and 
Milling Ctmlpnay. r)evtrlnpmd.nlrt on l l ~ i q  pmprty AR. litltitt.0 t l r  n~rfaw primp- tin^ 111<ri1g 
npllrtt imm nl~,u~2,rm frrt tu thr m . s t  rtf rl!r. liilf nt a.:uMl I t - r !  nlrrrr tidr. Ow-itig trr t t l v  

nrrumijl~tiunu of .]I& r ~ w k  in ~lli.rm~lrlb it i* dillir~rlt ttr dvlr.mins t hr tnr~ rxtrnt r r l  t hr om 
hod?.. 31in~nliznlinn n p p m  In follow lllr rlrnt~wt I I ~  lllr rlirwitr. and grrpnqtom, nlalng 
wlhirtt R rrnrtw Anp nnd in plar~n farlliiity l t ~ v  mr.urwrl. (Jt l t i~z i~ nirlw nlturiilnnt in t t i iq Iuclr. 
thnn in tlir Kmsin~on, hut  tlic nnr tnjtly in 1-s rrptlar t ~ r l r l  will RU~II~PP nwrta (it~vt~lrlprn~nt, 
to drtvrrninn i t s  ~xtcnt  and vntur. .\n tbxtenmnn ul thr Krnairigtr~n tnnnrl IIIIR Iwr~n pr+ 
powd to mine thia om M y .  

TIIP Pnrt lnnd rUlulkn Cdd Ifinin:! Cornpnn?. npmtrt l  tlvr pmp-rty known a~ tllr IInrrihle 
minc Tram 1H)i to  18W 41nd ngnin in l !Wl.  Ttlr n l i n ~  w~jrkinp an' lrrntcd nt, nn alt,itiidt~ r l l  

2m lcct an tlle north drtp rr f  5hrnij11illt I "wk  nnrl nrr rt~rinrr!rrl. tr?* 11n nnrinl trnnls~ty 2 
milra in I~ngtl i ,  aitlr f i  1TCrtnmp mill utl rlir zl~rlrr uf %~p~n{;~ri:tF. TIIU ow h d y  mnsiu!~  4,r a 
qunrtx vr i t i  I r i  tltr (linritr country nwk. It Iln- l w n  opnraf ty IL u~nin drilt l o r  IL Im~tlt nl 
.!r)t) l t s r t  rind i ~ v r r ~ ~ p q  5 fret i t r  wirltl~. Sr-nrl' I .MXF IIJI~I r ~ l  t ~cnnrling ntirl drifting linvc tlm 
nrt~omplirl-trd nntl c.a?nrirfm~ldv ow slalpd nirt. 1 tr~t:~l t ~ f  tona r~fun. i~ nnpurtod to I1nr.o 
1) l .p~  niind, yir id in~ nhltrt S l3K)  ill prld. 
7710 Ivunlloc nlino wn* prrrltuwd in lW Iy ttrc ?rlrlIcn M i n i n ~  Company and npanrtrrl 

by it nt inirrrrlr up br 1m. Four qrlnrts vain* Iluvt. iwcn r?rpltlrrrl, thnnd~ h11e tilnin work- 
i n p  an- confined tn one al tho uppcr vrina outcropping nt 2,4n0 [ u ~ t  clr~v~itiiin, A c~macut 
ttiilnrl pnrtrnte-q t h ~  foot wnll of hnsic diwitn for 1s.5 I r ~ t ,  nntl frl~ni t,tiia puint tr tll'ifl Follrrw~ 
t l i c  r ~ r v  kndy in a wnttirrly d iwt i ru~ lor kX1 ltwt, urvr whirl\ It.t@h ttin q ~ ~ i b r t n  vein nvsnqon 
5 i ~ c t  in widtlt. Frurn L l t i ~ l  tt~r~ntl? a 3,Wlorrt c ~ ~ h l ~  t r t m  conntvhts witti n p v i t y  t,rnmw:iy 
2,760 fwt long, which Iruriy tn thp mill on the norttl siriu uf Sltrrrnrltk h b ~ k ,  1 i  mitw imm 
the wharf nt Cuniet. Tllr ntifl ir qtr ippd with 10 stnnip rlntl X Frue crlncentrutum, h 
total of 3,OUO tc~ns of om is mid tn hnvr- Irn-n nl in~d nnd rnillrrl l t u n ~  this ledgP, which mvn 
R yield ul nlmut ?7$)0. 

Rie Ju~ l in  mine, 3 1 0 ~  namd by ~IIJ\ Junlin JIinra Compnny, is ~ i t u ~ t e d  nt Rn nltitude of 
7 3 l  Iw t  un .Jnhrlwn C m k ,  4 milen Imnt thv t i d ~  dnta ut b m ~ n  Ilny. During tho yenm 
1896 t w  l!Wl thiq pmprtv a . ~  m r k ~ d  rorttin~lntlsly, rind ngnin in tW, but opc&tion.r 
were cluwl at thc md of that yenr and not rt*sunicd until liriy, 1W)05, since which timo 40 
men have tmn cmploprd. 

The mineral depitrr consist of thrw diatinrt and unlika nrn b ~ l i e s  inclowd in the diorik 
m n t 7  mrk ebnrtt. 1m fvet horn i t -  crmtnrt witit thp ~lntas nncl L'pPPnxtrmm tn the w ~ t ,  
Of t h e  the fnntwalI rcin carric.9 the liighrbqt vnlucn and iu tho nnc n.Iiirh iq bing  n i i n d  
at pre4enE. It is a woll4efmed qu~rtz win which on tho main Iwcl, 170 iwt below 
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t!ko nrlit r rnr~I ,  hnu lam O ? ~ I K ) R I ~ ~  400 feet in T~ngtl~ and rwrlkp 5 f ~ c t  in width. Sixty Iwt 
tdow the nrlit lrvel it& I~ngtlt  is nnIy 100 feet nnd its :r\-rnlW widtli 3 foet. Rot11 to tlw 
north artd t l l ~  ~ o t t t h  the win nnrmm i n  n ~~JIRICT fitting :t IPR i n c h  wide. Tlre go!$ 
YRSII~.. fir* ~lnilormlp diqtrihritnd thmudinut this rt-in uud zim mwntinlly in a free ntntp, 

Pyrito 11nd cl~alcopyrito, with malnchit~ nnd ~aur i tP  ns  i~ltrnltinn pruduvt*, nre the mom- 
p n y i n ~ :  minc.mla. A s~mnd nnd much l n p r  oro twdy lit0.r ttr thr: northwest d the font- 
will vnin nntl h u ~  nn avrmgn width nf I0 kvt thrr~u~lioiit i tu  Itnngth or 4013 h t .  .%vern1 
tllclt~mntl tons of om have brtw mined Imm this I e d ~ p  in p i a t  Y P I I I ~ ,  l l t~ t  it,s >-nlue is .wid to 
EMI jw Inw tn wnrr~lnt Fitrtlior extntctinn. Thn third elr liringing-wall nre hody is tu t l ~ e  
southenfit of tho fimt mnntio~ind. I t  is, hm-evtrr, pnr ly  drlirlt,d rind cnmigts oI RII i r q u l a r  
fir41rrn lillrd with  minorulimd diorit~. Fmgments and quorta strinpm. The lode is expcwd 
in I L  atilt for 1M fert in lnngt h nnd lmna 2 tx, R f& in width. Its gold cnuntsnt is w n ~ ~ w h n t  
gmater ttinn tlult nF the wcnnd om kmdy. 

Thn c l r r  is twiltmd in n l*stnnq> mill equipped with Pntn mnrtatnrtorn and n m t ~ d  hp 
wiitcmr prlwrr. h tramway 5 nlilos in longtl~ is hsing huilt Inttu ttuk mine tn a pint  upposits 
tleapwwntcr nenr thc head or I h r t w r ~  Ihy. 

Adjoining tlm dualin mino to tho northomt i s  tllp Indinnn Amup, the pmpe.rty of tmhe 
hlrwka &Id Mining Cornprmy. The claima were locntrd in 13% ~iind wura believed to be 
on Iha ~xtensioit uf tho d(uilin ~ind Comet vcirlu. T l i w  t~rnnrls h a r p  hen driven into 
diarib {,tarntry nrck on tlir wost dope OF John~)nCrork. Tile nwin tunnel, a t  8.50 Iwt elp- 
vtrticln, i w  1,100 fnet in Ionglh, with Mm fnrt or d&ing 10 lllc nol.tt1 ntld youth new  it^ f~cw. 
Sirt,g foot. frorn  it^ nntmncm tho lunml crrr~aruiiq u narrow twlt of quartz stringern rlrrsging 
cl~ulrnpyritn and pyrito whioh yinldnd u. mnl l  tlmount of ore. Nu clth~r lodes were expnwd 
by Illis IOW~P iunnol ur in t,he two nntsrinp: nt points 100 und 200 iwt *hove it. 

A Ibntwnp mill, toptllnr with n, w n t ~ r - p i p  liilo mvmil thnuannd ftwt in Ienglh, i v u  con- 
slrurhd 011 dolltisnn ( :~ck  b l o w  tho  lower i ~ ~ n n e i ,  hut  never np~rritod. 

Rin~iy nther proqmh nnlr lucrttsrl Hit,hin tlln h m ~ m  Bay district, and so~ne of tha o w  
bodiw nxpow(l nm rvorihy of cmhndnd d~vrlrtpmmt, l'how which hnve rewived the most 
nttcntir~n uir tho Fremmiiig ntid tho Pall* guups, lwakd on Jnhnst~n Creek blow Judin 
rninr, a1111 t110 Gitlle Jollnru~n, ltle Cfold ICirig, and tho Medicine nii-(I g m u p  nF clnima at. Ihs 
t l n d  nl ,l~)hngun Cm~k. 011 Swcn~y i'rrwl; prn!+prii i~g 1 1 1 ~  rnntillu~d on u wide qllnrtz lrrdo 
with wtiul~irt(~ry ms~lttl.  Tho c~n~ t ruc t ion  of ~t Akmp mill nnd Furtllr,r undt lrpi~nd dcrthl- 
npmorlts nrr pltitlried for IfCHI. 

The pn~pnrti+wul the Grurrk l3oy Mining V?mpny  rirr locatrd 4 milea rrom deep xxter on 
R c w k  tr i l)ut~~ ry to Bornom Thy liivor. 'I'lte urn lmdy rxpowd conists ul n 11md of minernl- 
innd glnh 3 h, 9 h t  widu rul l)g qundz atringom, annlc ul wliicli nra a few feet in  width. 
Tltp! lodn F!rlltwr thn conl,llc.t of blie dioritn intnliiivo mck whirh lorma the foot ml l ,  strike# 
N. 4 5 O  R., stld dipu &4' Sllr, h l ~ n y  oprninp hnve I>WII mudr nlong thi. contact, Lnt  
must d tho pfwrpcctin~ hr~q bern conlined tu unr rlaim on which two tunnels have been 
drivou, endl lolluwing thr lnrlc for mvrw~I I~undmd Iwt. The sulphitlo minerals of the 
drposit Ilm irwpl~rrlg distril~utrd nnd npppnr to fm m d l  in rtmount,. Xu work beyond thnt 
rnq~iircd IT low wau d n n ~  i r~  1905, 

On the muill uirb or llr.mvm Rby pmrrpaetin~: was adrnnwd on various mine Inmtions, 
including thc Plnrnera Ray h i m .  Jn Eclto Inlat ~ i ~ l w m m e ~ ~ t  work WRS completed on t h ~  
Chlifomia nnd Gold Standad p u p  and nncrmrwin~ m n ~ l h  WPW r ~ p o r t ~ d .  

YAXKEE RASIN. 

Tho aren in and ~ b a u t  Ynnkm nwin wlra tho m n e  of much mining nctiviky la.* aummer. 
Devclopmenta wcrp continuorl nn vnriou~ pmpertias and semral new and promimng ore 
WIcq were dbvcmd.  

The Julin group nl claima ia locatd in thm upper portion of the M n  at altitudes of 2,000 
t o  2,837 fret. On thir g-rotlp six ore hdiw hnr-c k n  c . x p d ,  nnmrh, theCRscads, 86-loot 
qunrh vnin; ,lulis Yo. 1, R 12-loot lode of minenrli~@d crhi~z. and q11nz-h; Jt~lio 30. 2, an 
&foot lodo of the mmo character; Dividend, a lZfmt lode of mineralized black date cut  



byqunrtz rrtringem; h~dzler,  n Ikfoot It)tlrnf rlunrtz and achklcrrrpiogminrrnt; mnd Nonn- 
dq*, A R f ~ i  qu&z vein. TIP mcrntT nwk is finphitic s l ~ t r  nut! whist, lyittc 1 miEn rriflt 
aI the C w t  Ranw intrusive Mt snrl strikim rpprnximntdy pnrltllr! with  it^ lirtrw of con- 
tact, or N. W \Ir., with a dip to tilt* ~iarrtl~l.;wt rtt  .;ley1 1tngI11~ into the mnuotnin. 

At the time uf visit dew\Eupmeratu wvrr in Irnrfrr*w nnrl rllr rnriur~s d ~ p . ~ i ~ ,  hut 1 1 ~  syd- 
hmntic work 1\7ns Iwing done. A rmwut. ttlnrtrb i s  pnvpwd ~ l ~ i c h  wil l  stan h l n w  the 
Dividend lwlc nnd und~ lv i r t  nl l  i.lw r x p d  nn- lnldby nntl thuu rlrrormin~ tlinir c-Irnmrtrr 
in depth if nrr wmtinutrl~s tn ib is Irt-rl. 

The RPK tlninl, nn wliicIi a rirh utring~r nr pawkof, 111 mr. mid f n  ~ I ~ V F  yiddcd $3m, wes 
opened in  !i:m r t r t ivrc l  no f ~ f , t n t i n i ~  dtari~i:: rllv p w l  twrt pmm 

TIIP p m p r t y  of tllr, &.wie Qolrl Alirlirrg t hr~~pnmy is 1 1 ~ . a t ~ d  at. I:m l ~ t  el r~n l~ ion,  34 
miles ty wngfrr~ m~id trnm Yanken 0 ) c ~ .  TIIO nrv Irlr1l:. i q  #L wrnll4cflnorl quartz rein inel& 
in t h c g ~ ~ e t ~ s t w ~ i a  r r lu t~ f rp  rmvk ~tnrl .strikil~!:S. 7 3  F-:., 4 t h  n s ~ ~ ~ p m ~ t h r r l y  dip. The w i n  
i*rrppnn-!krly pmistent (nr 1,rm lrr-t it1 Irlifilll 11tl1) ~hl ' i l* l  fninl 1 Znfi 1w:t. jn width. bwrt- 
b&$~!  pyr i t~ .  i.r btlo p r i n r i p l  ~u lp l~ i t ln ,  Llll)l~ph pyl-ilv 11l.u~ nrrrlr; nnd II~~~II~C~JIPI ireep lc l  atre 
nut uninrlmmt>n. Two t,unnoln arlrl 1'2.1 fold in Il*llgt,ll rind R ~ t i n f t  161 Ilwt derp con- 
stituln t tlr tkrrtr~pn~enlsr. 'l.*rppt. ? Zt 'w  tnlls lltr l l-ttirlfi P H ? ~ ) ? H ~ ~  no ure hm hwn shipped 
nntl tho pmprrty l ~ n n  l r e n  idln dr l~- i r~g IIII. Irdt two  pikm. 

A gn,~rp vI r ln in~s m i ~ t l t e ~ q l  of  11111 I k . . i 4 i ~  fllille I)rblunp 14) thr ,Umka-Wnsl~in@m %Id 
%IirlingI;rrnpnng. TX'U pnrnIlrrl r~i l ls,.ui~it i l~tr in  t Fwir p . 1 1 ~ 1 ~ 1  Ie~~turca nnd ~ e p n r ~ t d  by HKl 
fwt t d  SIR*' 1tli11 PI.P~S~(DIIO roirntty nwk. i l ~ r r i ~  I l ip  i i~ i r i r rn l  dcl>wits. Only one 01 thew l i w  

I w n  it~mrln sinma libat limo. 
Tlm hermmn-Rr~rrnlis pmip in nitrtrtnrl ndjurrnt and L l o w  the hsgie mine et 1,000 trr 

bSnck ~latcr mncl n wide Zwli nl ~ ~ n s t u t i r ,  w l~ i c l l  ~ t r i l i ~ s  nor t t l \~ t~s t  and r l i~m ~tcoply to tho 
nurt lienn~. I E  ~ F R R  hen o p n ~ d  t)y ttl~rtv Jrirt lunnrlg, rar11 a k ~ r v  l t i l nd r~d  l a ~ t  in I ~ n g t ~ l ~ ,  at 
a l l i t u r l ~ r  ul l,lW feet, 1;1IK) feet, arrrl 1 , 3 9  k t  nln\-e snlt ~ - ~ ~ t r r .  nr low these a h~tanlp 
lllill llrw IXTII ~ n ~ t c d  mnd connrctrr tlir warrkinp I I ~  u t r *n l~ I~  t~rmrtvny. A wngun lnnd 
24 tnilrg in I v n ~ t l r  nine front the mill 14) I 'aukt~ C'orc. .It t t ~ c  t iuir i t  wan r4rwcd dulm, sov- 
r d  yeam ngo, the ntino was mported LV IIRI-c prodtrced ia totel of $!?.5,# in p l r l .  

Df the many ~ u n f e r w s  qunrtr 1- wlrirlr 1mva bnrn d i m r o d  within thn nwn nbout 
FIngl~ River 0 n 1 ~  Z l w  hP111~lging to thc Fhglc Rrrrr l I i n i n ~  Zt~ t t~pa r~y  Iwvo I r r r l  ripvpl~ippd 
~uficientlg lo w a m i ~ t  dcscripzion. The property lim un tlro north sitlc nl rhr rirnr, 7 ntilwa 
frr t r i~ tt wt~arF n1 FIwle Cow. G p o l k r a l k  itr pucitiun IH rr-itflit1 t31r I w b h  (II n l u l ~ r  nntl gmm- 
shnre and nrar I l ic i r  tontnrt will1 4I t r  srhtslu lu rllr nc)rtlkmd, -118ilr vnll t!isrsk nl i l ic !  r4r%qt 

Range intrusirr. Tllc 01r. lmrly Iriay I*- drsvi5lm.d a* n ctmrlc.t+rcrf r l lnit l  OI **PC xltmrt~t, v I I i p  
t i rn l  ill c r o ~ w t  iot~,  sf tikin!: 5 .  TOu \V., dippi!+:! 3P SE., ~ i t t  p i f r f i ing niiri hwruf wnrd rritn 
the moulltaili ut n11 p n f i l ~  R I ~  :w. 71t.y &fix ~ri(.Itl~~vr! it! thin I)I~II~]S 171 s l n t ~  R I I ~  pwrnslone 
tountly m k ,  wllirla in pl i i rm irl1nur.li ~I11itir~m11, 11m~ssifnt inf J i ~ n r y  titriln.rit~l: in .Iwtli tun- 
npjs and ~tupcs.  Tllrrr surll ura R ~ ~ I M I ~ H  ltrr l w i ~ ~ g  i t t i i t t ~ i l ,  1t11d IIVPTXIF trt1111 L tn 1.5 Zwt in 
width ~ n d  35 to 11W) fwt, ill I r l~ ,q i l r .  ' I * l ~ r , ~ l g l ~  tlrr-ir p,rxistr-rrtu* i r v  tlcp1)r 11n.r nrtt p t  lwon 
d&eminrc\, tbty will p~nl i l \ l i ly  r-~ii l inuv Ln 1111. I r ~ l ~ i i s  11 i l l ~ i r r  \r.ltirh l i~il l i l ta will Iw ~nrr icd  
on. Free gold, pyrite, pyrrl lotitr, r.htllmoj),yrih!, nnd I W , ~ H A ~ ( I B ~ I ~ ~  * y c i n l ~ n ~  of n d i w  r ~ p p r  
are premnt in the ore. Tlic dtrvirlnpn~rt~ta n i r ~ r ~ u r ~ i  t l ~  nlxrui R,fMW) frr! ol t u n n r l i n ~  and 
driftingand nearly 1,000 f ~ c l  of ah aft^ hlrd r d w ,  1 1 ~ ~ i t l ~ r i  n111rh duping. Xins hundred fert 
b l o w  the n~ine snd connertrtl wit11 it t ~ y  a cable trainwtry i.r a wel!-equippd Xhtaniprnill. 
Fmnl the mill a h o r n  trarn f ~riilnh long ImJs h t h ~  wllnrl at Eaglc Cove. ?in L T P ~  01 .W 
m n w ~ r c  entployed at tho rninr di~r ina  1905, IUioial  production, including that for fa05, is 
mughly cstiniatod a t  $ 2 W , W .  
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Tiw Petnmn group of rlaims iEc situated on the northe& side nf Petemon Creek, 4 m i l s ~  
by wrgvn mnd front PwrI Harhor. Although pmsp~cting 11rm lwcn done on all itlo claima, 
the Prairie vlairn has been develop4 Inoat, extensiwly. The om bdy is a wide, f lat- lyin~ 
mewof qnartz,ntriking N. '300 W., and inclosedinhlnrk slntt-, with nmnicslpyribiw i ts  only 
mlphid~. h w d  shafts llam been started at ~arious pointa, both on and away from thn 
deposit, but no systsn~rtic work hes been done. 

m F A L L  CREEK. 

Starting Imm a point on Windfall Creek one-hslf mile abme Windfd Lake, the placer 
clnillla v [  the Delruit Aln~klr Mining Company extmd to the headwaters of the rmek. The 
uwlrrll nrttte to the mine n n r k i i p ,  which are on claim No. 1, is by wagon road and trail from 
Ew1t,Cir*r.c, a distance of 7 ~niim. The gravel deposit under attack in 150 rset in widtb, aD 
Iwt in drptl~, and ostend~ for a claim's length above the present workinm to a point where it 
is rut o(l I)? a cmtyon. About 40 per cent of the gravels consist of mhl)lcs, and hnwltbrri of 
granite, gnumstone, and quartz, lvhich 8FeHIgB fwm 4 to S inches in diamohr. N o  clay 
strata w ~ r e  ~)bwrved, thougll a narrow bed of aand,,which is said to he the richest porlion of 
t h ~  t l u p ~ ~ i t ,  nceurs 24 feet above h d  Mck The gold itseIf is hackly and of n dull color and 
is u~11n1I.y found in a fino state. The bed rock consists of bands of slate and green~tnrle, the 
twnd of which is [ollawed I y  the creek A new hydraulic elevator aw instdled in 1 0 4  nnd 
the water-supply flumee enlewd. This sew was exceptionally dr_r., and artunl mining of  
thr gm\-CIS could p-d only at intervals. The results obtained, however, w h ~ n  operating 
were said Go hs satisfmtory. It is plannod in 1908 to build a ditch snd divert f he. upper 
w o k n  of Montana Creek intu Windfd Creek, aud t h u ~  materially incmasa i t s  prescnt 
volume nl water. 

r h m  Srnitb & JJsid group of claim8 has been I m h d  since 1893 at the head of WindtaU 
Cwek and ainall developments made earh suecedng gear. In 1 # i  and 1898 R tunnel 
125 lwt ill l ~ n ~ t l ~ w u q  driven ta undercut an ore M y  exposed mtbe  srtrfarr, hut tht= resulfa 
wpre not ~a l i s f~~tory .  Since then ap4essment work only km k e n  done. Tlw lodm c x p m d  
art- h t h  q u ~ r t z  snd mineralized chlorire d i m  inclosed the slate-gi-eensbn~ manti-?. ruck. 
T h ~ i r  surI~rn cxpusurea nm imqulsr, and though rich ore occurs it d w s  not tappar to hc 
u~lifornilg dintri butad, and deveIoprnents havenot yet defined any extensive hih-gradeorn 

At tho Iicad n lMontanahk,  at an altitudeof 2,g00feet,issbinof d d e m b l e a m a ,  on 
the. ~ lopn of wKrh the Muntana Basin p u p  of clsims has bzn Imated. The rock e x p  
mrcu at thantouth of the b i n  urn o l  slnte and mndom, and at its bead, or tothem&, the 
wllirt h l t  oecnrrr. The om W f m  mnsirrt of stringer ]pads or I d e s  of mineral id  slate cut 
I,! many q11ai-b veinlrls. Spvprnl such lodes hnve knunwwrPd which am p a d e l  to the 
h d - m k  siructuro, Iwsidm two narrow h~ t  ricl~et quartz veins striking in n northemterry 
direction. b r  hundrcd Iwt of tunneling have teen extpnded at varioas points on t h a  
rlrims, nnd i hr n e n t  work is done tach year. The low valu~lr in ore bodies md thrir 
dir;tancn fmn~ =It writer hna bRPn the chief cause of their m t d e d  development. 

Cnnsidcraklr capital 11ns h e n  inrated by the Jfans6eld Gold W n g  hmpany in the 
derrlopnrmt w t  spoupoF both lode nnd plmrcl&g 011 r 11e wuthsideof3fcGinniuCrrek,sn 
vastem trih~tarp d,3Ionlnn~ C w k ,  bnl sppamtly with unsatisfwhry results. Om the 
Iodc clnin~a wvrml strinpra of qu8rtz were followed by tunneling and found to fm of no 
vdus. Tlw pIawr clnin~r are I w t ~ d  on an ~xtensirs h n c h  deposit, which contains con- 
rriclrrahlr rlidr rork from the high cliffs u b v e  them nnd has a lsrge percent- of heavy 
lwrwltl~ra nnd cobhlm. 'krsh made on this d e e t  hare determined Shaa the v d u ~  are not 
p a t  rnou~h tu towanant further ~xploitation. 



The placer mining rlaints on th* p c r l . ;  of Irtllon rmrk extend from ita month tAn Lnmon 
Cmk Olarirr, R dktnnrv I ) [  6 ~-rlilc<. During thr )-For r n r ~ l u I  tests were mnde nn Illow 
d e p i t s  ~ n d  illo p ~ t d  inutitcnt o l  tllp parr1.s found to he vrE lun-. In Ortnbr, 1 W, n p ~ m  
lions v~nwtl. Tr i l l1  ~pparn t !y  nn prwpr~.~ nf ~nntinuatinn. 

A t  thr lirnd of tlir r w k  bd~ rhi111a u r r ~  locat& on qttartz \-&#is in th~rahbt  hit, but the 
gald ra l i l~s in tl~m B ~ P  hw, and u n d ~ r  p e n t  conditionsarc of l ~ t t l c  intpnmncc. 

T l w  IT'amrr praspect, nn the south sidr nf Slmnn h k  nrnr ita mnut h, ie loratod on a 
qunriz l ~ ~ l l i  which rrrim in width lmrn n fmcrion 01 an inrh t o  S I*!. and lolCm the con- 
tt1c.l or nltomd S I ~ A  and grPendonr, striking ST. W \\-. and dipping @ hT. Tha ore 
cnritsina nwnica1 pyrite, pyrike,nnd c-llrlrl>p?-ritr. nlm altiw pl*nn n t ~ t l  aphmterib. Xoarly 
1tKI Imt, rd t~rt~neling have k n  cotuplctcd. and during thr summer a arnall toating d 
IFM ~ I H C O ~  nn t l ~ a  property. 

Gnrn CXEEK. 

Jn view of ttw d~tailed mport oil tJiis urea hr ,L C. Sp~nr~r ,a  alwndv in pffr4s, only n 
brief mntinn will b mnde nl t he  lninr Jt.\-eInp~~ienta clur~~ib: tllc Iwt p a r .  

hv~lupmenta at tha Ebrier mine I ~ I L V P  prugrpstrd wit,hnnt intcrnlption, and sn amw 
of 15 mnn h~ been ~ n p l o y d  throu~l~out the year. 'rho om Z>ucli~ are mincdizkd 
dioritr dikm cut hy quartz gwt~ rtlins, ndjscpnt to  whirl^ i l i ~  rnck in pnntralnd by nurif- 
EMUS sulplrides. The total r ~ n d c ~ t n d  d~reFnpincnts e~rirrunt tu ncnrly 4,m feet of 
tunrlelina and driltinpl, bides- il1e l a m  stops.  11 is r ~ p r t e d  ttial, 18tln total Hmount of 
am milled rhrnwgl~ the 15-stmlp min on t he  pmprty 1 1 ~ s  t m n  ~~S,IK)O lona. 

~b 1 1 1 ~  p a t e r  pnrtion of the t)m i~ tree rnillina, ~lnnlpmntin11 in the nnly recovery 
pnww ~mplo?;~d. Cnnr~ntmtinn OF tlie om ars originrlly 1% featuw of tho reduction 
phnt, 1mt t h ~  r-artre of t h r  conwntwtes am round tn hr insul l ic i~nt  to pay the cash of 
l~nndliw, transpurlation, and srtir l~in~. Thp total pamr wquimtl lor mill and mine is 
miimntcrl to b 1 2 5  1 1 o w p w r .  whiff1 is fornishrti hy the waters of (3o lr l  Creek, often 
dalrit~g Ihp entire year. 

At the Yaska Juneau mine thr niinrrnl tlryoRit i. similar to that of the Ebner mine, 
ht~t  hem the B I R ~  mmim mffieicnc rallirs ornr its mnwt with the diorite to make ore, 
and the m m n m  of free gnJd is mtrrr plrn~itlll. T i e  opemitiom of the rompanF haw 
ronrristrrd 1 ~ ~ 1 - y  of surfam inrmtitiptions uf a U . I ~ F  niiwrnliwd S L ~ B  on the west glop of 
Silver RwrRasin. The workinp romprira, R C V P ~ I  l ~ ~ n n r l d  which undemt  the Ore M y  
nnd ste connected by raises with l n r p  opt1 rut- ur pita, thils permit tin^ m w m i r a I  
haridling of tile om. Tlre taka1 nmnunl of u n d r v i n d  derelopatients m t m  newly 
3 , W  feet of tunnela, c-iilrr, ~ 1 1 d  rniw. TIIF ~ n n u n l  rrpnrt tn .January 1. 190,'i. g i * - ~ s  
R tot81 of 21,915 tuns of o w  n ~ i l l ~ d  t l~n~ugli  tkir : h t a l i ~ p  111111 un the pmprtr, nod R h i -  
lar anlwnt may Ir pstirnntprl for thr pluawni p ~ r .  Thr t l ~ i l l  wm in mniinuaws opmtion 
from April in Sox-elubor, tlin workirg Hc*nwn nl 111is ririm. 

A rarrhrl snn~pling of t h e  rlrn t w ) c I j  wltu i r ~  I.lrngrrw durint: tht= a~mmer to &ternline !he 
nverqe rnIrtr r ~ r  tht. ( I ~ P  att tht! ttin!l~l I P V C ~ .  Fnr l Ilk purpw n nidtIi of 3 fwt. WM m i n ~ d  
Imm thr sidrr of thr lowest t,unnrl a p l r i c . l i  vl.o.cwlrta tho t l rp i t ,  and the ore lhus dcrirad 
W- tented in a ,ktanip mill, wttir-11 wnr h r i l t ,  a1 tlir Iwcinnittgol tlin yrerin the basin blow 
the mine. 

'Ke l o e a t h  OF tlic d3nnka P~mrcrnnr~ Vnrlipnny nw on the south~estern ex~cnsion 
of the mineral belt sxponril cln the KImw ~ i i d  Alnqkn Juneau pmpetties, nlre~dy d~wrihd .  
At thii mine pmpamtinns for Inrp.-w-alr nlwr~lions nrr rapidIy king duancad. Tfla 
Mexaod~r tunnel has k r r  ~.x~rrltlt-rl t i )  rl lrnflll nt 2,,iCK) k t ,  and st a point 2,I.q lert 
from its rnm~tll n rertirnf rRam Kfi-1L' Irvt in l e n ~ t h  nnd -14 bp 12 feet In cmv spctinn cnnnpets 
- . .  .- - - -  -- 

e T l w  lunsau gold h l t :  nutl. V. 6. Cml, Surrey Xo. 287, t90B. 
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with the crurltwe workings. At rarious points along the tunnel drifts have h e n  started 
tu investigate the ore b d y  along its &kc. In the bmin below the mine  excavation^ 
~ R V F  h n  made for a 2Mkhrnp mill, ItW) of which are to be in operation by the early 
spring. 1 Iargw boarding Ilouse and mine office have been built and a campressoc and 
clertrk plant are under mstruction. Transportation facilities and a power plant, both 
d which involve groat rxpense, must .till be provided before economical mini% can lm 
done. 

During b e  early q r i n ~  of 1805 a  mall ledge of rich om wss dimovered at the head of 
Gold C'rrrk, which attractrd c:onsiderablo atkntion and resulted in the staking of the 
Rull Consulidated group. This property is located at  2,890 feet devatim on t,he north- 
eastern edge uf tho rni~>~ral hclt, A few sacks of ore were obtained ftvlm this bdg lor 
testing purpaw, hot QO development work hm yet heen dona 

Other pr~pert~iefi in thc Gold h k  area ure the Humholdt mine and the Edbh and 
%+ton group of claims, on which development. btrve eontiuued during; the mmmer. 

Tllo Jualpa Mining Company employed a stnail crew of men during the aummer month 
rind o p e n i d  ih placer proporty an Gold Creek. A large derrick wtt.3 erected at tho Iwgin- 
ninf: d Ilie senson and excavations wew made near the mouth of the drainage tunnd. 
Work, \towdver, at t h i ~  pumt is greatly obrrtructed hy mnaws of dide rock, wliich rompom 
the p a t c r  portion of i l e  g a v r l  wmb and often necwuitab the use of dynarnitc.  he 
w t e ~ s  or Guld b k ,  which hmpersd operations in tbc pest, are now cmtrulled by a 
dam built rims the canyon at thxb junction or Gold Creek m d  Snowslide Gulch, fmm 
wliich y in t  a flume 4,231 feeah in length and 20 by 9 feet in c r w  wction wss constructed 
around tho muth side of the LBBin. Opmtime mnsed in Oc,tnhr for the weson, na gold 
11uving horn p a d u d .  In Novcrnber cxcemivc watar in Gold fie& ia reported to hkve 
mu~ed a blnrkado in the drainage tuanel, thus filling the pit, damaging t l ~ e  machinery, 
aad wmhing away 2MJ feet of the RUMP. 

The placer d o p i t  in Silver Bow Basin, which wna worked from 18!6 to 1BD1, and which 
during tluat perlad yielded n e a r l ~  8500,000 in gold, was ngain operated this aearwn. A 
Icase wm acc~~red upon tl~is I)a*in deposit f~y itha Silver Bow IIpdrauIic Mines Company, 
and ope lit ion^ were bemi11 in July and continued until October. 9 hy drrtulic giant, having 
a &inch 11ozzlc under tt head oT 130 leet, wss need and llie gravel b ~ n k  at tho month of 

Icy Gulrh nttnckcd. T l i ~  hnaq wash of bowldem in this deposit arc t~nndlrd on wheel- 
barrows or BIII*LI~ Jimd C ~ C Y ,  while m ~ l l e r  prhvels are hydraulicked into sluice boxrs along 
i,ho bottoun rrf the pit. The graver bank at this point in 70 lest d o g  and in it the gdd iq 

wid to bo uniformly diatriln~hd, with no marked concentration oi vslues on bed rack. 
Murh minordir~d quartz flmt in Is@ wbblos and Eragmentcr iu scattered throughout the 
duposit and is h ing  mrhd with the view of milling it at m m  futum date. Ton man 
were empluyerl during the summa, and the mine returns ~ r a  mportod to have been setis- 
factorg. Early in ills spring of 1% it is proposed to i&aR more hydwulic gimta, also 
ebvatom, find to incraaw bhe water sup&. 

E H E E P  CREEK. 

At Sheep Creek, which etupties into Gastineau Cha~lu~l ,  3 milea aouth of Cmld m k P  
the principal mines were oprtlted undar leaslo fro111 the spring of 1R03 to July 1, 1905, at 
which time miaing wwd.  

The mineral b l t  on which them minm we locnted i a  bhe sonthem unintorruptad oxten- 
i o n  of the Gold Creek deposits. The querts voim owut in well-defined fitisurn Following 
the strueturn of the alate tamtry m k  aud are continuous for o d ~  a few hundred feet in 
length, though w ar m 1 ~  where one vein disappars another is found by driving s short 
crosscut into the banging wall. 

Other pmprLies within tllc Sheep Creek drainage nwn are the Regan mine, the QouId dii 
( 3 ~  rncne, and the Goldon Trem~re group. At tflwe the-hrm been no metal produts 
tion and nn nine improvenlents during tho psst yertr. 



LODE MINTNO IN BOUTREASTERN ALASKA. 

With the mention of T)nuglils Islnnd attention B nntumlly d i r rch l  toward the Treadwell 
p u p  of mines. Its geologic fcatures and manner of opmttion Ilnrc hccn diwi~swd at 
length &A. C. Spencera and by &rpt. R. A. Kimie, b to whirx papcm tlic wilder ia rcfvrred. 

At the Treadwell mine the main slidt hns heen sunk tu a drpzb of 1,250 fe~t,frunl whicli 
point a working let-cI is being sstrhd. Au ink~vf i l  o f w  fpct J u m  been wtnblblled ktrvmn 
this level and the one nbove, the 1,050-imt lovel, and in tho future in them dwp workings 
this distanm between levels is tu be maintained. Ch tho 1,050-font level but little rhnngo 
wa.9 obwmed on the ore hodg, with the exception that tl~c slate horse prominent in the l~vnls 
above has diminished tu a width of 10 fwt. The flwr level of the open pits is now 600 feet, 
below the surface, but owing to the wenknesa oE tho slirta foot mull t,his method of mining clsn 
not be employed much farther in depth. The cost of extraction from these open pits a t  p m  
entnearlyequals that from the large unde~ground~topes. The nnnual report tor the year end- 
ing May 31,1M5, &tea that a total oE 876234 tons of ore milled during the year, yield- 
ing S1.10 per ton in ballim and $1.18 per ton in conrrnlmtes. The totnl mining and devel- 
opment expense was 96 ccnts per ton, t,he milling expense 15 m t s  par ton, and the cost d 
treatment or the concentrates 15 canta per ton of ore milled. The total gold production wna 
%2,m$43. 

At the Mexicnn mine developments were extended nn the W&foot and I ,WkCmt levels 
and the shnlt extended to n depth of nenrly 1,200 Iwt blow the ndit level. The annull1 
mport for the yenr ending December 31,1904, girw n tktnl 012W1237 tons of ore milled, with 
an averago ~*nlue of $2.97 per ton. The ore yielded $1.39 per ton in free gold and $1.51 per 
ton from the mncentrtes, m~kiag a total ykld oE 5661,175. 

At the Ready Bullion mine the shaft hns kRen continued t an  depth of over 1,W fwt on the 
incline and developments have progre-wd rnpidl!. on t11c 1,025 root and 1 ,Xi0 loot levels. 
The ycnrly mport of this mine to Jrtnun~ 1, 1905, stntes tlint thr om milled amounted to 
196,265 tons, pielding $1.07 per ton in free gold nnd $1.81 per ton ill the concnntmtes, mnk- 
ing a total production of f355,3l2 for the gear. 

lmpmrements which are of benefit to tdI this group dmines cu-ist of u 4,WJ-fmt flume 
and a 1 ,WIoo t  pipe Iins to bring the ~r-ntel?; of Ready Bullion Crcck into power-producing 
uso and the building of n, large ressrvoir dnm nt the headwnters or Fish Crack, tho initial 
point of the long ditch, thus increasing the capncity of the plant during the s e w n  of low 
water. 

Several mining properties within the rlminnge nren of Srvadu Cseick, located mnny yeam 
ngo, are attracting renowed inkrest at ~ I I P  prescnt timc. The hed rock exposed up this 
c d  is wntinl ly  grcanstone nnd greendone scllist, with int~rcalated bands of slate at the 
lower end. Jlinernlination is general nnd extends through a t~clt 1 mile in width hgmning 
about three-fourths or a mile Irom the mouth of the c r e ~ k  and extending to a point several 
b u n d d  ieet bevond the divide at the head of the crcek. \Tit hin t h i s  belt. whir11 is com- 
p w d  entirely OF grecostone sthi& with uwnsionnl macisirc b d s ,  narrow bands hare h c n  
defined parallel with the rock stnlctuw >I-ithin r v h i d ~  a conccntrntion of rnctallic minernls 
hne tnken p l m ,  Where such minenliz;~twa uccurs thc greenstons whist is c h n n s d  to a 
talc schist and is then rcndily recogriizctl I,;y its k)lciachcd appenmco. 

A deposit ot this chnrocter has been opnrnd on tlio &d Dinrnnntl gmup OF claims, situated 
at 1,Xfl teet elovation just below tlttl divide at the heud of Nevndn Creek. The couilltry 
rock is n blocky greenstone whi t  or dark-glum color, stliking N. 300 E. and dipping 700 SF:. 
A tunnel penetrntes the banging wnll Ior GO Iwt, and then, hending to tbe northwest, cuts 
diagonahy across the ore body for s distance or 50 feet and enters the foot wall for 10 feet. 
The lode 1s not over 36 ieet in width and is defined on both walls hy n narrow gouge m. 
Pynte~s disseminated unilormly thmugbout this dtered-schist band; stringem of quartz are 

aThe Tmdwell om deposltPI. Bull. U. S. Geol S11rvc No 250 IM, pp. M. . BBLethoda o I  mlnlng awl nlllllng st Aluslra-Twadwelfmin'es: bans .  Am 1 t 1 a t . b  Eng. ,~ol .  34, pp. 
m-w. 

Bull. 284-06--4 
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p m n t ,  lml do nut nppPnr to I r  nny tjfhw in a u r i I m s  sulphida. A w e n d  and midrr 
rhuqrh lrl~wrr-gmdv ow Irlt p n l l r h  thr n h ~ r  R ha hundred feet to the rmt, hrit no dr 
rrlulrnirntr lint-c h e n  mndr on i t  In rlrpth. rnrrrul inr~qtbt iom WPIT  mad^ af t k w  
nuriirrnwi wltid~ during t l ~ c  pw eurnmrr to dptermim their plrl content* nnd mitling 
pnrprriirw nnd 4 he mils ottaind have ~ n r n ~ i r n ~ ~ ~ r l  filrthnr drrelnpmnb. 
"i d!niilarr mincmlizprl hand nnd n w i M r  c n n t ~ ~ ~ ~ ~ n t i l l n  nf t h ~  R P ~  Diamond lodc h him 

inrcwtipdcd rm the .\1nrnrntrtit p w p  nt rlttinm, siri~atnd nn~rourlh milt helow the d iv id~  
on Nrvr~rl~~ C r k .  TIV~I r w w t  tunnels ~ I I W  h n  clrivm nt l nnd I $W rrPt elsuntion 
and in 1 h e w  two minemlimd whist bitnds rorrrspunrling to t41rw desrrihd s h c c  am 
cxpoflpa. 

During thn Jnrh twa yesm littlr dwdopment work has k n  done on thr p w p  of the 
ASnnkn T~nsurr Conrrnlidnted hlints Campmy, whivh iu l arntd  h t n w  the Memrnnth pmup, 
r~ntl ttrr ~ x t r n t  t~nd vnlur r d  the mineral deposits is atill undetcrminrd. A hplt nf mineralized 
wtiht iqpxpl)wd for nvrs R tl~ouqnnd krt  in widtlt up Krrade C m k  snd soma narmw m r n a  
trl rirh nnr lrnvr hnn expoped. The belt as s whole rnrrim low rnlr~m nnd Iuturr mining will 
prutn~l)ly !w rnnlined to hnnds of om similar to t h w  rxpmd on thr Rcd marnond and 
llnrnmnth Erntrp .  S u h ~ q u e n t  to the time of visit a l a m  C ~ P W  n( m m  rrrm ~mployed by 
this rompany tmd ~pstrmntic developments begun. 

O t h ~ r  proplertim on t l~r  island am t b m  of t h ~  Nmka Atlin Compnny, t.lio Ynkimn Min- 
inc Compnn?., nnd tbc .tlneka Cansolidnrcd Mining Compnny. Nurhr or I h m  prnpertim are 
considorrd o f  much irnpnrtnnoe a t  thr p m n t  time and no impn~vcmcnh l~ave hecn made 
dusinr ttip Q.wt two ppars. 

A u w r m r . l T  ImAHD, 

A mincnl k l t  on Achimlty Islnnd,a~xtcndin~ from Pirnter n n . ~  tothn north vnd dSry-  
ltwur Cnnnb, IIW been exploed at twn locnlihim this last ymr, nnrnclp, the Mnmmoth p u p  
ul  claim^, 4 miles s w t h  ni Young- Rnp, and t hc Port* p u p ,  2 miles from thc 1w.d nl Fun- 
r I F .  A r  the fim-mmtioned locnlitg invmriptinns w c r ~  mnde on snrlace- P ~ ~ ~ F F B  

cunsiurlng YI B aide belt al minernliwd srl~iqt rrnrrwd h+r -9ionnl Irtrinpm r~i-qtlarlx 
n i r v i n r  ppritc, plenn, nnd sphelerit~. Tho final m l t s  obtnimrl fmm numerous sarnpl~ 
arr rrprrt4d to hnve hen nniarorahlp and drvrlnptrwnts wn: dlumntinu~d. 

ht thr, I'ntlqe gmup a-eot work wnq acrrlntpliehrd on t h ~  lower claim k t 4  st 
Iwt  rlrvntinn; nbo~p them wvcrnl new Llrw~inns wrrc mndc rm a helt nf minemliud 

wliiat, outcropping st  70n feet ~levntion,? mil- fmrn thn head 01 the bay. Thiswhiut helt, 
whirh ia oxpwtd n c m  a width of 30 Imt, rrr~nml~lm thnl at t l ~ n  3fernmoth p u p  alre~dy 
r l r~~r ih~r l ,  Tllr strike or the rnin~ralizrd *hid nt tlnir pc~iilt is N. In0 IT. nnd tho dip 6-5- YE., 
t41n .Intit wall / m i n ~  defined hg no unminrmlid and rnllmiv~ Erornrfono, the hnngingdl by 
u gmduul d u c t ~ a . ~  in m~nrmlimtion. 
On F11n1cr 3lne1ntein many claims were l m k d  during thr! fiat part of the year, but M 

development wurk was perlorrued d i i n n ~  the sunlmcr. 
SWthwwt or thi i  m~ncral b ~ t  is ttlc I'reaident smup at  claims, lmntcd on the west Gnide 

nl Adrnrralty luland, 1 ~ l i i l r .  raqt ot Fjshthrry I'oint, nt, R n  cblnvation nf 2Xl fret. Three ore 
bodk  r o m p d  of quartz nnd rnincn~liz~d schist ~ R V F  hen d imvend  t ~ ~ r n ,  shicb am 
repond to a r c w  .XI Im.1 111 widtli wnd EA apamtrd from one anothrr hp two nsrmw 
2~11.9 of harren s b i a .  The urn Id i re  tallow the trend or t l r  countv m k ,  striking north- 
west and dipping mLhwmt. Thr ~l~lphidm mntrinrd srn ptir~riplly p+mrllotir~, pyril~,  
mncl cl~ulrclpgrite, amr~ipnnied Ew mnlF arncruntq of pkcne and ap+ial~rite. Scrprral ruts 
P S ~  LIK !Ode9 on thc surfarc nnd n shmlt hw hen stsrtcd to mv~cjtigatc tbern in depth. 

Now of the mkws dong tbc mainland m t h  of I ' a h  Inlet, mm~ly, at Port Snettishrm, 
S t ~ ~ n d u ~ n  Eh?, and Windhum Flay, d d ~ d  to the mrtd pduetion of the Junrau diarict 
dr~ring 190.5. T b  two minm at Smtti-11nm find Sumrl~rm, which have been p l d  pmducpm 
- -- - -  - -  - -- - 

~\l'rl~hr.C. IV, A ~ n a i ~ f l ~ o t X d m ~ . t f y  Iulathl: Rull. W. S. Gml. 81UwyNo.251, IBW(6n presr). 
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in 111~ past, harm diwotsthupd opmtinnq nsinp: to Snrk of om. hrrlopn~~nts ,  lwmver, on 
Romp OI thr mwnt fin& I ~ n w  I ~ Y ~ H Y I  ~ln~niising onr tmlim. 

At T ~ k u  Hurlw nnd Lmrstrmr 11111.1, :Wl  1 1 1 1 1 ~  IY)III 11 td ~~JIIW~II, p m p t i n p  IIRJ 1-n 
dnw, and nl tlro latter lm l i t y  diwuvr-rivu ~ r f  ~qbl<l-l.wnri~~~ qlrattt, vrins in n p n i r r  rrltrntry 
m k  am rnprwted. 

Thpw tau prornisiug prmprrrs in I'ort .';nrt~inhnr~~-thr nn r l~  pi i jp, I n r n l d  am a 
2-fmt qirl~rtz vcin an tile granite rourilry nu-b, vlt r l l t ~  nt)rll~ n i d ~  or S ~ C C I  I\PIII;R~~ thv  ('~mk 
v p ,  lrrarprl nn a p l e n a  drpmit in the w41iqt Iwl~ 4 t l ~ i l i - ~  t ~ ~ t  n[ Soiith Arm and nmr nn 
inland l a k ~ .  

Ibpmite Surndum, on the north pi& of Kntlirrtt t . t r t ~ l ,  tho Pnrt,land Rrollp in Imnl~11 1111 r 
wid,. 1wIt of rlbincnlkd scllig r n y i l t ~  1~1th pot11 and ~dvrrr  VH~IPR. C)n thin pvnlll nl, 
drv~lopm~nln krt.rrtnd tbe annual a m + l r l r r l t  tvurk nnh rr~ptlrt~rl lor 1905, h r - m u l ,  Ltlnnrl 

lwt i t t  lcngtt~ pnptratw th r  mirimml-lruriog wllist. 
Tir Ilolkhnr~~ nay p l r p  nf rlrirnq i z  rirriatcrl t l r l  lhc sotlth A& d l  Endiontt Ann AI ?,.uIW) 

I~*t.rlrrution,I ui~lrfmmil~enhnn~. I t . i r ~ n . I ~ u I ~ i r a m i ~ i r m l i a d q ~ ~ ~ r t l : I ~ ~ I ~ i n t t ~ ~ w l ~ i ~ ~  
lwlt rnrryinp ~olui, silvrr, and ca>lll'c.r vnl~rr.r. Srmrly :WU fwt of rlr\-rlol)n~rt~t, work l r lur tmw 
nmmrpli.stlt-ti nnrl H l a g t ~  lonnap of 11rr4 i* r u p d .  

.it \V ind l~~r l~  Thy,  li5 ~nilrw snltr IIIWGI uf J~anrarr, the many rninin~ mrpnratimn4 whirh 
wpm o p t n l i n ~  i r i  I!UIL-:l hsvo riihr.~. r~i*mti~sr~rri utaimndoard 1 hrir pnvp-rl tw. and at tlir 
t i tw visit, in i l l t ~ ~ ~ q t ,  Ir)oA,~~nly ~ h r  II td~rt in Golrl Mining Unnipnny WM rlpnltirig ill this 
m ion ,  Thc proprtira of this rotny)lbily inrludr rlnirna i n  the wonrl Irssin of Sprrlrn I h k  
anti at  thn Iimil nl  ttir cnwk. On t l i r  Iunr-~r ~ o u p a  IwIt a l  ~ i ~ i t r r m l ~ ? ~ d  mk, v~ry i r~g  Imini 
talc whit  tn qunrtz wtiiut nnd irltrtwr.tcrl tbyrluattz strinpm, is I w i i ~ ~  nxploitntl Ly thmc 
crossrut tunnwl4 h s r i n ~  a tutu1 I ~ n g t i  III :#W) Irt-t. ,It tlrr uppr  WHII) a ~ l d  II~I L~IV dupw 

~ \ c  IIrllmrt Ilny mntl l'urt I ioblpl~run hut litrir pmprt ing 11- hlrncn dorrc and no io1pnant 
are hdics Imvr h n  rrymrtnl. 

I n  vicw of 1l1n dninilrd rrpnrt nn ~ l w  KrtelliLnn distrirt alrcndp pubtiid~rd by A. n. 
I3moksp nnd ilm mom manapla-to rrpofl.; nn the \Crnrrp.ll nrd Krtrl~ikart tliqtrirts i r l  prrp 
arntiun, only n hrkf inentiart s~l l  lr r~indaa ~ r l  ttir wrrli! rrliriing derrlopmrnta within t!lew 
fpgionn. 

Gold-baring d~prmitn Itnm lwrn Irn+n&rbtl rtl w ulilnn!. tlilkrrnt pink!  i n  this district that 
only the niaM prr~lniding prmpvt* cln In, rr)rr.irl~~r~~rl Ilrrv. Altliuugh a nurnhr ot thc nm 
Imliw often enlrillir I r u~~ t i l u l  up~(.illra.th* 111 lrtat. p~ilil, IIII~I~ IIV~WO content is low anit thcy 
I P o ~ n  i n  I I I I I;old 1 rllurirtc~ orcur sparsr!~ on 
wv~ral  rlailii.i, t ru~ rlu not fur111 an i r r~plr tn~~t rlrr. FNIIII prcnun~ i~tdiculions secernl of CIIW 
ptmpert* n.lll m n  Ir ptwlucing u11 11 ilivirlr~nd-p~iyir~g Zla~is. 

In I ~ P  &init?- 111 Kauri Rny tltr pri~iripul ~ml~l-l~+nriri!: rvins IIW l ~ ra t rd  on Grnnitr 
hltjt~ntuin nrar Kertn Ray am14 ut Iluhlii in *I'nr.l*1+i~lrlr .IWII. I%*c ~t~up, PI. XI.) Gmtlitn 
llc~~rntrrn conqistn uf a IIUF Irow a i l  rrn~lirr :1,.'fl) Ir*u.t t~igh, intnl~ivr into tllr a~inw~nding 
i t  t i  i t  f r n  t I u I I I n I Jwnt rmrk* nnd 
Fmi.tiim 1,lnnru in tho grnrlilc h r ~ \  L' IMV~I~ IillrrE wit11 Frld-lrurinp quart tl win. nllir?t nrv 
wcll cxposed cln thr! ~uounlnin t I ~ J  IIII'! 4,nn In. lrnr.rrt nlr~rrff lhcir trr~lrt N. 2:a4i50 \V. lor 
OVPF n tnila. The cnrstilird apporllillhtb nr tllv tfilw-lr intIi~.rllrs i!s f iw t l~~v r fn  ~harnrtcr and 
arplcu well for i t s  continunntrr i r l  d~ptll. TIIP p ~ l d  i3 Iuqply fwr milling and t lie vnlum am 
srlllicirntly high to warrant Iurt tlrr rluwrlnpirl~ni. 

VIP Treaww p u p  or rlairi~s, I o rn~r t l  on llir ra-f s l y r  of Grnnitr Slo~intnEn. i?r warlled 
1vy trnil Imm Karta h y .  Tlv an- tmdv iu t *qw-d  ill n g ~ ~ l r l )  ~E l i c l i  I~K* rm~ l t rd  Iruri~ 

.- . -  

r Thc Ketrhkan mlnlng dlstrkt. . + ~ ~ C I I :  I'mf. Pupr U .  5. Usol. Uumpy No. I. ItU2 



~lwqifi~t along tllp quartz-filled fiaure. At n h t  1,4(X) feet cla~ntion a tr~nnel ovrr FiM g ~ t  
ill Irnflh h ~ s  Iwn driven nltiw the t-eiein, which vsrim fmrn 1 to 3 twt in thirknaw, wrttl an 
avPmgo ul nhni~t 18 inclws, and strikes N. 55' W., with a stwp n n r t t ~ c ~ ~ t ~ r l y  dip. 12.9 walls 
urn fm and o i i ~ a  lined wirlt nrinemlized go~rp, and .S~OIY slipping +;trim which pitcli at jaw 

anglrs to tlw northw~st. Thc vein l i ~  largely in the hnngitlpwnH hide of R tiiah% dike 
w11irEl iu trrql~rritly d m u l l ~ ~ s e d  and rrwml)les the "pnirlt rrlc.k" of i m w m  mir~srs. 'She 
diktb has in+abttd thc tpslitc and fills one of the W ~ M I  law f r n c t ~ ~ f ~ :  or joint f imu~s. 
Along the Railir lalane of s r a k n ~ s s  the mineral-haring wjlutill~lo hner a l ~ o  drpnsihd their 
cnntrnt ni qunrtx with inr. pdd, ppite, chnlnopprite, and ~nlena. Tflm torm granite ha4 
twn USP~ as R field name, tllp actual mck k i n g  more basic in r13rnpxitirltl nnd ~ ~ r y i n f i  frum 
Y ~rnrtliurn- tcr Iinr-grained dierite b ga66t-u in which cunsitIt.mt~lt~ mcondsry spidutm a11d 

linrnt,lmtlr n p p ~ r .  -4 -rtd tunnel, n h u t  160 k e t  hncattr t l ~ c  ~tpprr ono, l~nq tmcn driven 
3) frrt nlrlng n n n m w  qulrrti.; re in  D inches in width which ~ u ~ f  kw tho contirlunt~on of tho 
main I~nrl, Ahort! thrw workings R. w o n d  wt o l  wias hnu hecn di8covorod cromina tho 
first arrd striki~rg Y.l5'LWo W. 'rbeyare also yoangor than tlr dinbnscr diknvftnrl rnjwut 
inst~md of lollorving tlic~mi. Ttm character of mine~lization or the crow vairls i~ noh unliko 
that af thr lirst, ~ c t .  J'alurr, I~owev~r, RW reported to b lower and irreg~~larly distribltcd. 

Tho r r r r~~ in ing  claim8 o t ~  Ginnite Mountain, the &pprgrr)up, Cuttrr, lkr~diffo, and tl~r 
Huckhorn ~POII[), ufm WZ'CI'III clairtls on the nortb foot of thc moulitnin n ~ a r  SHlmon h k r ,  
are ~o ~ i ~ ~ ~ i l a r r  i l k  c~t~aractcr that t,lw n b e  pnera2 dcecriptio~l applies tu the cntirc group. 
Tho dth i la  ul anch clai~n will b takcn up later in the full =port. 

In the vicinity of nnl l i~  mvsral favorable pmpcts hare been h t 4  nnd a n&hIc 
anlouut of dcvclopmcr~t work nr~mrnpli=d>~d in past yeam. During the lwt two ~ W R W ,  

I~owever, 111iuing onthnsiastn l~sr k n  at A IOIV ebb land explomtion contined to tllp Creckpr- 
jnck, Puyallup, Flora and Nellie, find Dew. Drop properties. The first ta-o or thca  am 
lorated un pld-haring rluurtz vrins in s black slateargillitc compl~z wbicb strikes a h a t  
nortllwest a n a t  rxltibita ~xt rns ive  and complicatcd foldin: R i ~ f 1  S(IIIIC faulting. 

The Cnickrrjurk rwin ltn*lwn tracrd t)y nrrluw ~ Z ~ I T P S  ht R milc.nnd is a well-marked, 
fi!rnlig t i m ~ r e  I l l l ing ,~ turr ing  on the hnnping rvrsll of n prphyrr dikr which invurl~s t t ~ o  
a ~ i l l i t e  pamllrl lo ih Ixdding p1nnr.s. 'rlic rnlucs mcur in shoots, the discovery of rvhiclt 
l~~rsmmurngrd t f i r  driving ~ r i  scvrml 104 rlr i l t tunnels. Tho important minerds nre gn4enn, 
sinc I>lcndc. tctmlwdilte (~n ry  mplr~), and pyrite Of late czploitatmn has l m n  conlintld 
tn nwp~nwnt  work ~ l t ~ n e .  

At ~ h r  Puyallup minr tl~r C r n k ~ r j n ~ k  alyEElit~ h l t  dips to the northonst in comecjucnce 
OI n largr antirlinul iuld, instrhad ni to the srlrlthwmt, nA :kt the Crnck~rjztck mine. The ore 
M i w  of Inlttl mines a n  free-miflina gnld qul~rtz, and hare llenn tmnted up to the p m n t  
lime in n .?stnrnp mill rrrcted on tl~r I'uynllup propriety and connected with Hollis by a 
tram. Althougll wosidrn i l l l~  am wha mined during the prlst ynar, developments wera 
not rxknbive. -4 new Icnd, howcver, hns wcently bpcn diwovt~ted which l~es to the south- 
west and Flcblorn thr. nr i~ inn l  on0 nnd may llrnr mtne relation to it. A short pmpect tunneI, 
80 k ~ t  long, l~as h e n  driven uEong this veil1 r~rld wrnplnr t lav~ h e n  t n k ~ n  at sev~ral points, 
In the minr drilts pcirpkyry dikm wmn (llmervrd p~l l .~l lel  to the form~tioo and in upparent 
close reiationsl\ip to the qusrt7. veins. Faulting in thc Iorrn~tion m u r s  frequently md is a 

wurce of troublo in the mint*. 
The Flora :and Nellio group and the adjnmnt ~ C W  IJrop nnd Row cluima ore rrnched tm 

Ilollis by ttr p d  tmil 8 miles in length. Tlr rrirl occur$ i n  nn altered-porphyrg dike and 
varies horn 13 inct~ss tu 4 Iwt  in width. I t  tius t e n  Iollneed und~pni~lnd by kwu luanels 
f3r about 500 feet and ahou~s favorable indic~tionv nt mvcral poinb. 

The Dew Drop and Rose claims srp located ua rlir lop of the mwntain above the Flora 
and Nellie and, together wibh tbeCommander &nd ntberclaims, I~avc h e n  wnrkd on asmall 
scale during the last year. More economic miuing uprations wn he c u r d  on satislac- 
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tonly in this neighhorhond 1110 t mnspnna!inn fariliiicu mu* ho improvd, n mtly project, 
wLch will not be fomible 11ut il tllc rnirii~tg r;lJi~c* of tlw rlrpositn haa tmn mom sati.fncti~rily 
dammtstmted. 

wmrrl. 

In tthevicinit~ of nolomi mnnr ~ , n i r n c  I~nri.  Iw11 ~tnkod, t~lrandonrrl. nnd mlocnted. Thp 

first disco\-PY, whirh W~I* rnnrlv t)y :tn Tnrlirlri l>r\y, w r ~ f  iolft~~v~tS ntpidly by others, only a 
k w  of which hnvo prov~d or prrni11nnlt rnlur. 

The ow bodips 11rc quilrtz w i n 4  in linlv*ln~u~ pnrullpl f n  Illo hrddin~ ptnnps nod contain as 
k r n l s  fmr gnld, t ~ t ~ I l ~ t i r i t 4 '  { ~ ~ I I J -  t~~pr l r l ' )~  gd~Trrir~, xinth Illrlltlv. dlalcupprite, nnd pprjlp, 
with quartz nnd r a l c i t ~  ns p1111yi~. On I V ~ ~ I ~ I  l\c*l.ing thr ~c!r~alr~rrllritn nnd chalcopete alter 
tn w r i t e  and mnlorhitr r ~ n d  t i n p  i t111 wiir quartz wikh c.hnnrrte~slic hlwe and grppn 
colors. l l ~ d e g r ~ ~  ul  rninm~liarltiill~ is r11tinllle witltin tlln vcin, tlw rich portions-rring 
pithpr M ow sltootn or i r r ~ g ! ~ l ~ ~ r  p l \ c k ~ ( s .  

CSr the man!. drpturits wl~ ic l~  I I ~ V P  Ilccn diwovered t l~c ViiIpsraiso, Ammn, nnd Golden 
Fleere v ~ i o s  hnw tlwrr rxploitrd most tl~orougllly jtnd rim Lest knnu-n. 

~ ~ e T J n I p n ~ i w  qunrtz v ~ i r i  011* lwrn trlir~t\ f n ~  n \t)i~g dim111~e, nnd a number of cluims 
hnve k e n  lucatrtl nn it. Its  t rmd i-  S. .?.iO-M10 IT. rind dip 35°--450 NE., with consillpi-- 
Jdc vnriation, duo io the folding ilnrl flcsing of th r  inc)odll~ marble. At t l ~ e  Valp~rniun 
shim t h m  ~bei ls  h n w  k n  gunk nnrI n r t ~ ~ ~ x i r t ~ u m  depth of 1.3) feet on tho vcin fitf,r~inrd. 
W f w  md s t o p  r x v  thr crin, n-hich clrrrirs lliat~ p l d  \-:llues i11 st1oot4 pitch in^ nt nn 
~ngllr nt 70- 1.:. I n  ndequutc tnrnrr-rty with tn~n=,portntion Incilities Iiw been inatallrd nnd 
will rnat~inllp nduw tlrr cost uT prorlurtion. 

T ~ R  hrntvan nnd Golden Ftme  pnlpcrties h;wc b n  idlr m c ~ p t  for me11 nnnunl nrrww 
mcnk work as FM nwcwtv anti pmtli~ccd nn metal dl~r i ry  the pnat y~nr. Tlie dntnifr%d 
p l & c  dariptiona nnd rrlatiurw uf tliesc: and mnnj- otlrpr clnimfi will lm givnn in tho Ititor 
rrrport. 

- D A T A  ISLAXD. 

hll Idnnd is nn imgular strip nt lnnd n h t  40 rnilrs in Irngih, Iring mithw~qt  al Ptincn 
of IVi~ler; 1qInnd. It ir m:~dv up ~ s m t i n l l y  t r f  .rltist, lin~wtnntb. : ~ d  rwrnsinrllll narmw boIb  
n l  glmitc, ull 01 whrh I ~ V P  n nnrthwl.st~rl?. twr~rl :~nd  tstr-rwa, tilr irll~rlrl nt nn nrglla tn itn 
princilsnl mis. I'nwpccting h : ~  not k n  ripm*rtq nn L11i.s i411ntl in r.r,riwqrltlnro c ~ f  i t *  iw- 
lnted p i t i o n ,  land its coast hobordering the Pwifir [krrrut iu kmtn-n cmly to a Icw of t41r mom 
peraiatent gold d e r s .  
The Elk ~ n d  Virginia claims nre lwahd on the muth ~ n d  nt FlJl Inlnnd nt hkrm nnrlmr, 

2 miles northenst oi Cape Uuzon. Tlw urr bodips nw h l l r  nrlriimsuu i l r r~~nx wins and hdts 
of wl~ist impregnoted with goldbraring milphidcs. On tllr Rlk ~nnrp. which issituntrd only 
n nhort distance fmm tide wilter, tmn iunnrls havn hrpn drirvn L!R3 and 2Tri Swt in Irngt.11, n t  
9R and .f5n frct cleh-ation, wvqwrt iv~lp. TI)P d ~ p q i l  is ~sp>.wd on?)- in tJlc ~ ~ p p r t u n n ~ l  and 
lq wrernl open cuta. It ron~istu uT a nl t l ccompsd srllirr, nnd ~ b r m  n rridtll nl 
fwt. ur more this is rrpnrted to rlcrrS sunicirnt cn1uc.q in ~ n l t l  to makc Ioa-gmdc ore. Tl~e 
I'irginir p u p  lies to tho northwest nf t ] ~  Elk nf nli nltitudrr of :Wl k t ,  14 r n i h  fmm fidc 
w t ~ r .  Bands ol rn in~mli~ad acliiat n l ~ o  occur on prcjperty, r h o u ~ h  the prEnripd ore 
bod& m r e  quartz wins varying from nnrrow ~ t r i n g ~ r s  tn vpilru 10 fwf in sidtll. Thrg nre 
cx-d by k w ~ q I ~ t l t ~  l e ~  tllnr~ 20 f ~ t  iri clnpllr nnrl h y  ahart tutln~l.; 1orutt.d in thc mmrv 
cmek rnnpon. The country ri~ck is n w ~ ~ ~ t , l l r r ~ d  nmplhilxllc wI~ist intrrlwdded nith narrow 
b& of crystnliine limestone, Tlt~.  p l d  vtllilrn nrr nssncintrd wit11 p-mito, ~ha lcop .~ te ,  
and galena, and nrp wid to tm hi~hrr  ttlnn thmqe tontninrd in the EIk Inde. 

The Mount l'esta gwup of cinirns, n prnp~r ty  of the .\l~lskn Endustrinl Company, is loc&-?d 
on the nort.henrrt~m slop o[ Mount I'rsti~, nlwtil mil? from Mount ITes+s IInrhr. Tho 
rnimml nrtrrs in srnali m r n s  or ~ r i n l r t s  :I icrr i11cl1t.s it1 width nnd ~~prirated by wide nrew 
of crystnllinr limpstone. Tl~r. ow i.; n[ Itkh griirlr m d  rompnwd rb~wntinlly of trtmhrrtrlte 
(gray copper) clud chdoopj-rite will1 gdet~rl and splwlerite. Tllc n~ iuc  workings urn witu- 



ukd h t m n  T3M and RM iset elevation, and consist or o p n  cuts and a tunnel SO feet in 
]en&h, hlmy other pmpeck have heen located dong tlla east c& ol Dal! Island, 
though nu improvemmts of importance have hen  m d e  on them. 

The Gdd Stream group nf clnims, ynernllg known ns tho Miller mine, i s  sitrtated dase to 
tide wnter on tho c ~ q t  side uFGmvinn Islund, about 3 miles fmm Ketchikan. The uumund- 
ing w k a  nin principally schistow greenrrtonea (M. XI). hlinerdization hna followed wrtnin 
llxnlh of this schist crmntry rock, inlpregnnting it wit11 nurif~rous sulphidwr and altering it 
tu 1i t~dcnsr: nnd siliceous sctiwt. 'rwu lodes of this chnrlu:ter arremgkg 5 and -10 feet in 
width 11uvu hmn opened by developments. On the muller or eaccternmoat lode 11 .uhhnrt 1W 
Ifrt>l dwp h u  lmn annlt, lrom wl~irlr 30n feet nf drilling l l n v ~  bcen ~ x t ~ n d e d  and aboul 1,W 
tons or ow mined. At the upper, lnrger lode n 50-foot @halt hns h n  sunk nnd its st~rfnce 
P K ~ ~ W I I ~ C S  invwtigatnd by irenchw. A 5~t;lrnp testiug mill equippd with tl. cr~rmentrating 
tnbte is on the property, nt~d sncourqgIng wulta  are reported, 

riF;vILr.Aoiamn JSLAh'l). 

.kt George Inlnt,~which forms ono of thp decpw~ter fiords on the soutl~weat ~ idt .  of R d l -  
lagipdo island, neve~al pmspccta have k n  discovered which givr pmrniw c)f  i u t r r ~  vrilue 
i f  pwqw.~lj~ developed. Npnr ihe cntrnncti of t h ~  inlet the Surprk, group ol cEuhs has I w n  
lorutrd on SWCTIL~ low-grade gold-henring reins. Adjoining ttiem clnima on the north i s  the 
b d e v n n  g-oup of claims, ori#inallg known n9 the Telegmpll p u p .  .kt ttjts rwu th end 
six parallel qlsnrtz veins ocfiur, striking north und mut11 with the 1)lnck argillite country 
rock and dipping ut low nnd 17ariahlo angles to  the northcast. They tun bo lollowed dong 
the sudacc for WW3r~l thoutumd fwl snd vary fmm 1 root to 5 feet in thioknwa. Thry nrc 
said to csrry high silver nnd IOW gold vt~Iuea. i'yritc, gdcnn, nnd rinc blmde, with quorta 
and cillcite ns gnngue min~trils, aro the nmst important minerub contsined in the voin~. At 
the north end of tho property the entire wries d reins npparrntly m a w  into onn hugo 
quartz vrin, whkh i s  of Jow pade and sornewhnt dilTprent in rhnmter. 

The San Low1 mine and arljoining propertics are located near tho hcad of Thom Arm, a 
buy south of Georgc Inlet. Szvenrl y(~nrtr ago mining cle~~lopmsnts werw pueh~d vigorously 
at the nine and notnbln impmvnmsnta marle.a Sinco 1903, t ~ o m v e r ,  tiswament labor 
only hw h e n  dona and o t  tho tima vf vkit the pmp~rty wns idle. %ern1 uf t lu: pmp.cties 
in Ehia ricinity have g a d  freegnld surfnrt: showimp and may ppmvo vduuhle properly 
bvelopcd. 

cLEvl3LA>m P r n N n d .  

Jhlm Buy  fill^ a dmp indentation on the south west end nI Clevelnnd Peninaulu and follaws 
clowly tlie structumt lines of t l ~ e  underlying rocks. On tho oust aido uI the b t i ~  n wide belt 
of folded arffi l l it~~ and ~ltcred slales i s  oxpo.d, whiln on its meat side i s  n complex of green- 
stone whists, trending pnr~ l l~ l  to tho nhu~v line and composing the mountnin ridge, 1,CNlO 
to 2,500 I e ~ t  in olevation, to the east. These %hints contnin Iks only workable rlepmita 
which ~ILTW bean d i m e m d  on the pninsulu. hlineralizntion is widasprend in the schiRt 
&ries and low valua in gold are not uncommon. h n l  tic11 pockets of gold-haring quartz 
have hen di.wwered at s e v d  points and mined with grent activity for n short time. Of 
lntn years, bmv~vsr, little work has been afcomplished on the peninsula, the attention of 
pnrrpectors having h e n  directed to other and neww camps. Sufficicnb l ahr ,  I~owever, hns 
hem expended on lhese wins tm ahow that they are a m i n i n ~  possibility and that tho ax-erage 
r~n ten t  of the veins ~hould be emphaaimd rather than the wrumnce of rich and dIuring 
bomnzns. f i e  gold occun tmth as irec gold and with pyrite, dso in me11 quantitiw as 
gold telluride. The chief p-ts of the b y  are the Cwld Standad v u p ,  the Gold 
Mountain group, the Alexandria, the Old Glory, the Starry Bunner, &Last Cbmra, and th 
- - 

o Bmt,ks, .4. II., The K ~ h ~  mining disPlct, Alusks! Prof. P a m  U. R. Cfeol. Survdy No. 1,1W,pp. 
&%a. 
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f o m r  # m m p u p ,  which has h w n  rr-lnmterl u n d ~ r  n naw mme. The totd prodlrdillr~ 
ot them ~laime the la*. pear 11- not k p e n  ~nrntd~  fu tank t h m  with ore produ~ors, nod t htrir 
~pecific dmripinn is mmved for the mom complctr rrport. 

Unuk Rirw is one OF the few law etmnnts in sicartl~~nstm .Uaska, nnd i very d i f i ~ l ~ l t  to 
naviffllta ercn in a ma11 h t .  It r b s  filzu~t 55 n~ilrs lmnt thr I I P I I ~  of E u m l l g l ~ r  ntiy, in 
Behrii h n n l ,  nnd t . m v ~ m ~  the entire p n i t r  pwticrn 1)f tlte rastrrn Conat R w n .  11, low 
divide conmta: its hendwith a bruw11 of Iskmst Rirer and tlmq .sm-m r n  ~ t n  PRSY elltmnr* 
way into the interior of British Calurnbi~~. Thr upprr 2.5 ~ r r  3fl n ~ i l ~ s  of the ~ ivcr  drnin the 
rrhid-Rrgillite h l t  lying east of tlle F-t R n v  :rnnitt~, rr IIFCII i-i chnrmt~riprd r~lung ib 
entip extent ImrnBritishColutnbiaf o thp Skagrnri~j- di~r r i ~ h t  1~ p t E  silrrr- and pld-l~r~~n'r~p. 
VP~D.~.  :\% ihr laed of Portlnnd Cnnn1,nn w\-entt r d  tklr Stikinr Eiivpr trihutnrits, r.rprrisl1.v 
Clearwater Ri\-err in the Ailin district rnd still trwtf~rr nnrtt~, this tokt iq k n n m  to cnrry 
both plnr~r drposits rind qua& ore Lodip.. I f  Ln. Irmng lwm known t.hnt similar r i r p s i t s  
%cur in the Unuk River region,ond wrrntfr ;t rnuipern?- I w p ~ n  ~lhr mnakruction nl n wwn 
mad from Pnlt water dong the northwwt htnk nf L'ntik Itirrl- to  n rntup ol rlnirnr 42 nlilrs 
inland n n o s  the houndnry in Rritiult Columlli:~ tr.rritug+. krth plnwr nnrl quarts: rrnims 
bwe heen I m k d  and mil prohbtg k o n w  OW pnnluct-M as d~.r~.ltrprnent prrrcrwlrr. Nnw 
that t u x m s  to thG d o n  hn8 h e n  lnudr FIhkv I%>- tlic mud, it L 1 < ~  IF rbxprrtpd tlrnt tlllrin~ 
the coming s e w n  many p m p ~ - ~ h m  will II\.R~) t l ~ n i q ' l ~ ~ i  UI ;lip ~~pp~rttanity b-~ ririt i t  nnrl 
give it a thoroogh telil. 121i~1 field is  ntlr dwr i lwt l  In tlotdiE. Iwrnllw its rninrmli~fitl Iwit ,  
like that lying inland from t h ~  h ~ o d  rB P~ir t l j l l~dhnnl ,npp:hn  arb Iw ~,ntimlyrm t !ia('~r~nrli~m 
~ i d e  of the boundary. 

-OWAT DXSTRlCT. 

Plncer operatiomq on Porcupine lkrrk rr-rtr l m l n  mrb- in tho ~priw and wc~p~sfully mn- 
t h d  until the lutm paPt of ,lunc, wllvn ni l  CXPPS+ r h  i l l  thv r n ~ k  d ls t ruy~ l  tlrr tnrgr 
dam, Tdlled the pit, and buried the duic11 Irl*xm nrrd prjrtionsd tllc plt~nt unrl~r m*ny Iwt nl 

gravel. .k rebuildim of the dnm nnd t l~r  rrmovrlt%t lllr dfihsis nna Irnmrdiabb i w n ,  nntl 
at the end of ths senson it was r ~ p r t ~ r l  lllllt nliniilfi wrrr n p i n  ttud~r wq+.  

Eydraulic nperation~ worn contin~ird on n m n l l  wnln on Lmth NI-t Creek and u r n o n  
Bivsr, though no impartant progrew wn.u modr. 

I.ITUY.\ RAY. 

In this bay and n h g  the mllsb f o ~  IL few milcn tn tho nnrtl~rrmt tho hrmh gmreb hnre 
been mccessfully wurktd in R cn~rlc wny ~ i n r r  an11 ronsid~ralll~. p E t 4  rrdiZN1, Ihm 
tbern. During l i ~ t p  ~ P I L ~ R  muny jmntions hnrv lnvn mlidr and c r ~ n l p n i ~ n  lormed tu work 
thorn depita ,  but thoir attempts huvr nppnrently not 1nm succc~~tul. 

W Q E U  DISTRICT. 

During tho p a r  1905 no wild wwne pmtluaed in ~ l l c  Krangll disttirt. Swprnl  nf tllr pms- 
pect~ ~horv  wtl m~rfnce indications, I)ut bnrr! not hcrn ~lrvrlo)prrd 10 nny rxtcnt. -1s a 
wholo tho diai,rirt I~ns not yet hcon p m p o c t ~ d  tl~cmrnuglily cnnueh to p r n ~ i i  llrl npinicu~ nn 
ita minerdl dhpoeits. 

WTXA IIESTBIOT. 

hbhg  in the Sitka disdct, M in the pmding  one, lias hrvln unusunlly quiet the lnst 
year. A m r n ~ n t  w o k  only l l u ~  been done nnd no metnl h n ~  lr~cn pn)ducad. 

Zrowvda  wid- and #ill,or-huring qunrlz i s  the prirlcip~ll on. of tllcr cli~trict m d  hns h n  
fnund n r ~ r s i t k n ,  in t t i ~  vicinity nf Silver Ray, nk tllr?Cnrhe, Silver B y ,  Lncky Chtcnrr, nilti 
othcr n~inrs and pmpecte, Tbm Jjwvery o l  nuriferous qutlrtz vcim neat Cape Edwards, 



on Cllkbngnf Tslnnd, n.w mnde during the n u m m  nl 1m5, nnd derrlopmmta nm in prop 
m s  nt this ywrinl. 

At rnnclrlsion Point, on the rwuhlmt  Hidp of Barnnot Islnnd, m v e d  p-ta have b o  
IomtPd which ate reported ta gkm p o d  oantp VRIUPS. 

In lhp d~posib of w ~ p r  the high-nde cntichment, mne, which plap mch an i m p  
tnnt r n ! ~  in tlzc weetern rniningmlps, is practicnlly allcrcnt, pml~nltlg I ~ R P ~ W  twcn wmoved 
hy emslon tturi* the m n t  pInciaZ pnrid. AM a mnncqtirncp tlit> Iwlt n! w ~ t d ~ ~ r i ~  ~ n d  
oxidation extendv od-v n ehart distance hclow the m t r i ~ m  nnri thr n m  l ~ r n  chiclflp unnlipwd, 
un~nriclted sulphidm. LcwlLrq nenr the* wrlace not pronm~m~d, find rxpricnco h ~ a  
sh0n.n t h ~ t  the valum obta~ocd a ~ l l o r t  dbtmce bplow tlw S I I ~ ~ I H P C  apprnxinlatn tllclr rt 
petltPr d~pths. A pomilllc axception to th in  rrtet,mwtt is at Coppr Mountain, w h ~ m  
~~uficial  mppr carboaatoe form the pay ore. 

TIIF c t q p r  hpceits wcur alrnmt without amaption as imn~lnr Ionam nnd rn-8, 

eithor ar rrplmmunt or contact dtrpibq or m~ hesvily i tnpmpnt~d portinnn d whkts. 
Their irregil~rlty i~ ao prrmm~noed thot in their exploitation the nil+) to otworv~ i?~ to 
follow the om nnd not to drive Iong r rom~ut  tunnah r a p t i n g  to untlrrcut tll tr  rlnp*li(, iu 
dcptli. Thn chid copper clre i~ ch:halropysit~ nnd cr~pritemi~n pyrite, nccnrnpuniotl hy my- 
nctita, pyrrhotite, and various otllrr minerals. On Kmnnn I'minwln tho dnposiu mnp 
LR clewribed as bodio~ or n i a y e t i t ~  and c1~al~npyrit.c ~ ~ v n r a f i n ~  ~ i x l u l .  JO p r  rmnL rnrtallk 
i n ~ n  und condiniw 0.; to 10 por cent metallic: roppr.  1 m ~ g r i ~ t i r  or rnmhanical mpa- 
ration of (,his ore hes not hecn Iound practicahlu and it is  hipped dimcLly from mine to 
ameltar. 

m3-x nZsTFumQF 

The principal cocopr d a p i t s  of aout,hewtem Alaska nra lacat4  on Princm nf W n l ~  
h l ~ n d ,  in tbr! Ketcliikan district. {%IC. mnp, PI. XT.) Ttra conditions of thair occunvncn 
vary with tho depmil, thorig11 in n g ~ r l o r ~ l  way t,li~y BM ~irnilnc. Thi~ EH ~ u p t i u ~ l y  tma 
o i  tho wppr hodioa on Kwan Pe'snimul~ i lnd Tnlmtoi Ray. Tho poolMo inl~t~ions ~t 
Sknud Arm, Niblack, and C ~ p p e ~  Mountuin nre nat,iocnMy ditrewn~ and will la dlarumsd 

RRBaan Poninwla ia on thp end mide of R i n m  of Walcs Idand nad extnndn in a rrouth- 
easterly dirsction ns s pmmontory 12 ~nilna Inng md mvrrnl tililalr witlo into ('Inmnm Stmit, 
Its hills mngc irom 3M to 3 , M l  fepC in  ~1~vnl inn,  md ow n ~ d o  11p r~mntinlly nl  nruptivo 
mcks, with o w a s i d  a m a ~  of wdirnontaty s t r n h ,  all af whir11 hnvr RUITOPP~ intmnw nlph- 
morpbiam. Tl~c Imdded m k s  inrludn P~lco7mic Iimmtoncs nnd chIritic pnwtonr! wliista, 
intricately folded and faultfid and cut hy intn~air .~  m h i w  and d i k r ~  or clinrih, di~tmw, 
andwitsite, and Fclsit,~. Tho ow h d i m  occur aR Rat-lyin~ Icnaa, cir t~rt in mniunctinn with 
rnagnetih, limestons, and frl.site m m n ,  or wit11 prnrt, ~pidntc,  and cry~tnllinr lin~mlono 
in rlls mnlact AUIPO~ nf intrufiivc p n i t ~ d i a r i r o  boww. Tlrn .tnrmation of twth typm 
or depwits i~ thought to ho due primarily to  pnnumntolitir emanntion~ Irctnl tho inrru- 
i v m ,  influenced pnrhap undnmund waters, In   he s w i d  dwmiprinn~ Iwlow only 
the salient ien~wrrs of rach deposit will bA rrnpl!wizPd, thr delafFa I)ring ~ P P L  for the nlom 
immpl~k mreport. 

The hfnmic mine, located on one d a p u p  d claim* ownrd hy the llmwn Nmkn 
Campmy, ir situated 14 nriie~ from I3adle.p. Consideral)lc adranw Itaa 1mn msdo d u i i n ~  
t h  last yenr a t  this mine. Diamond drillti have 1-n uacd in cxplorato~y work and om 
mid to have given encouraging resultn. In tulloel No. 2 a sllaft 100 Iwt dwp hag h n  
sunk md many drifta and c n w u t s  eXf~ndrd. Thr ore t d i m  lwlary to the 3w~-@o 
rhalmpyrimnpetita type and contain h i d m  lhsr  nlintmh pyridR, npidotc, horn- 
Ijknde, rblorit~,  calcite, and quark. Wioy nrwr a;s nnl-lying Imtivtrlrr n1p-w 300 to 
200 feet long, i n 4  in bands d limR4tono nnd vanmla t y p  n l  pnstum,  ant1 urn cut 



hy dik-en of telsit~, nnrlmitr, and i ~ ~ l i r i ~  t l i n l ~ w .  3dmll!- krtnun M rlinritr, 7% inlirnnt~ 

m i s t i o n  of tlip pllnlcopyri!~, rv!b~r.!~ i.; iv ~ptwrnl ~ I H I I ~ ~ ~  ttinn IVW mngwtitr, wtth 
altered limcstnn~, pmt, rp i l ln l~,  niitl IiltntlrJrmJr, 111.11 nu i tu s t i ~ l ~  I>( rmhdsilrrrnw, 
indicatw its dppit ion fmiri Ilrd uc*l~mtintin. p r n l ~ f ~ k  ~l~i l~~~r i tnta>l i~ i r ,  UIII~IB UPF +n tiiT 
hp tho in tn~qiv~ ipleoi~u w k r  nnd rl-flirll rrplnrr 1 0  u b r ~ l r  rxtrnt the inratlrrl marhl~. 
F~ultjnp: is nF Iwrpirrlt nrcilmnrtm in klw nwk cninplrr ntlrl I1n4 rll!vri r~l l  adT 1110 nn- Imlim. 

~tmilpmt syutrln 111 fimr~n' plni~r-> ctrikru nln~i~t  nrirtl~ nnrl uulth nnrl p m l l r l ~  the 
twnd nl tlnr ow t a ~ l i ~ ,  wllirl~ pit1.11 11 t I<lrr. ~up l r r  to  tl10 w ~ t l ~ .  

A t  IIadlrv n SWlctnn k i i ~ r f t r r  Ilnk lwvn rrn+trtl w ~ t l ~  1111. rirrr<*aV ndjunrl Ir~lilding, 
n p  him, nnrl ahnrl. , i t  t l ~  tilnr r~r  v i d  n h i t  l " ? l H U l  trlti. 111 r r r r  t111<l IW*-II (l~!i \-~rrr l  lor 
tmstnwnr. ~ n d  rarlp in Fkwrt~lr r  r l ~ v  c~rlrltr.r rr+na rrprlrrrtl t l r  Irnto turn htll, tor!. 

Stprmuenwn p u p  nl rlnilils i- lurnlrrl nn t hr mui r h  t l l r  IliH nlwvr f l ~ r  Jlarliir n~in-. 
and ha4 l m n  ~lni lrr u r ~ i v e  ~xpIt.i*at/*~ri 1111nnr tlip !nut n~rrn~il~r. mlc r l l n  I d y  i~ R low- 
pade. flat-lying lrng ni rhalmp>-ritr nnrl rlteqvtitr, tllp i1pp.r ~ , u r r r i n ~  r l l  whir11 IIW h n  
n m o r ~ d  ty- rmsion rm thnt ut p m m t  ~t apywnm n* r~ lrlunkrt rnppin~ thr I~i l l .  Iklv~lop 
mFnt mmxpts nf two tunnrlq and upmiws. wrrhml tFHt pitq, w p l i  rulq, nnrl g u r l ~ r n  drip 
pinv. T l i ~  nrr hair hnq I-n fnurid In t lc  l?n h t  ~ l r i rk RI *pvrmI p i n l ~  nild dten contains 
~xrr l l rnt  sttorr.irlpr nf mmirc  rllnlrnpyrilr. .\I 91.1.mI point9 s t d i w ~  oxitlation of Lllc 
nwtnllic wlphid~q hag d ~ r d n p r l  a ttlin rnlqt id limonit(. in ~v t~ i rh  nccnsionnl flnkw of 
e~mndary n a l i r ~  cnpprt ran I* ohwrr-d. Thr om Id!- is rut LJ? ntrrnrrrBi1.; dikes of 
pnrphyritc ~ n t l  utalillr d iu lm,   whirl^ tend tn inrrr~r ~ l r r  tliffin~lrim nl rstinhrtiog i Iw 
Rmrlttnt of om in ~ipl i t .  F i r i i ~ ~ t o w  u-it11 rpidnr~ anrl nrtier cclnterr niinrmh wa* olmmrd 
liniiting ttic nm Mr. nn ttir ra*i an11 n l r ~  ~ t n d ~ r l ~ i n r  i t  in p1art-i. .I tramway Ilaq t w n  
~ x ~ n d ~ d  Imm thb pmpPnF to  l lw ll&~?ii~ lr i in~ nnd rm- In mnrp! thr nm tar thr 
~ n ~ r l t ~ r .  

Tho Mount Andrcw p u p  atljninq tlir Strrrnunkn wmkinp and lim in thp wmr pn- 
mml rninsrnl bit,. Fm~r nrr lml~rs l trrr Iwn rliwtr~mcl and srp flat-lHng rnm~t i tc .  
mn'l*RR irnprngnntad with Borne mpyr and *nha!l r n l i ~ ~  in mid. Wit miintr?- nrk i9 

lilnont,one, wit11 cnrioi~s ~PPPSOI pwnqiotir nnd i ~ l r i t r ,  nnd id i r ~  PTPT uxy mmparahlr tn 
llint RI t l~n t~rljanmt St~rmmtorr-n nnrl 3 l r r i l i ~  pmpniru. Tlir r11irl d ~ r ~ i n p n ~ n r  nnrk 
nn t l t i s  ptrbprty wan ~~cm~iipl i t lh~d wvwn1 y m i ~  1 1 9 )  nnt! rlrnrivt.4 nf Iwo Inn2 lqlnnrlz 
with WPI.PRI i111miwq to thn atrdnrr, nlw Irql pits ~ n r l  rrpn rliiq. -4lthrriad1 n0 work 
WM in p ~ n m  at the tinin oF visit, n rol)fnpnrlp i l  ~ 'p ( i r !~d 141 fiavn Iwlnd~d thr pmpnr 
m n t l y  and to have h n l n  nctive oprniion~. 

Ilolc in the nhll is a smnll bikhl nrl thr north ~ i d e  nl tho harbor kt I-indl~y. The 
mountain to the north d itR ebrupt n h r w  has hccn prt~rprtrr i  for roppr  nrp ant1 WI-PPIII 
m n l l  rhalmppriie M i w  with fnrornhlr shnwin~a clirm~vwvl. Thry nw rontllrt ~ l rpoa i t a  
btn-wn penstom and cptdl inc limmonc, tlic n~~~winti-d inin~raln lleing pmrl nnd 
rpirlnte. 

T ~ P  pm-ies of the CmndnlI .\fininy nnrl Srnrlting h m p n n y  am Iwn t~d  filrn~it 3  mil^ 
i m l t l w t  of G-. a d  althonph tllcy rmlrrarc a nunihrr nI  rlnims t l i e  artiml dnvrlnp 
m n t  hss l m n  ski& mnd ronfimd phirflp ta~ thr Prarwk nnd Tncrirn~ rlrims. Tho om 
Zdim srr contact depflFits, n m m p n i ~ d  II?. .II p n p w  of parnet rind ~pidotr. Ttmg ~ r r r  
i r a l I a r  in shspe, W i c  in munmw, and in t cmtrd  in many dimtiona I,? Zntsr 
intnrsir~ d i b  )nth ul CPIM~P and dlnimr and tly a R?.ptprn nl Iulllt plam. Chelcapyrit~ 
iq I~IO pTinrip1 CIF and is s-intrd nirli m a ~ t i t r  and small arnounts nl rnnl~lml~nitr. 

On the PP-k claim tlrf tlrrrlqiirirnt* nlrr4ft ni kwm nhnfl pm*ppct tunnrlu nos lar tmm 
the shore, while on the mdjninlng r l n i ~ t ~  rc r rn l~)~n i - t  tunnrl* and n p n  ruls haw 1wn cxra- 
rated. At the t i m ~  of vieit ~ t ~ * i r l ~ m t ~ l r  on- 1h~d l r r n  taken I m n  a d p p i t  at zidr water 
and plmd rPady far shipment. 
The Cncle .%In p ~ p ,  orifinall?- rnllrd t h ~  Whilr Enplr ~ 1 p ,  ha.. mired it*  p m n t  

nsme by r ~ m n t  loratom rvl111 I~nrc* rhnm gwnt ncl  ivicy In rxplr>mro~ work. .i ~rnl- i ty  
tram ronnprts t h ~  lnirir workin~n fit, T N l  Irrt rlrvnlinn wit11 n rlau.k. nt tirlr watrr nnrl rllr- 
nishm ~connniirel t rtmnprrrlrrtic~i~ fnt-il~llr'~. Wir OPC ldit?l am i m p l n r  in shap anrl t ~ f  thr 
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rh*kopg*i twmagnetitP t yp .  They contain low p I d  ralufs and batn h e n  e+ hy two 
turtn~h W M I  a nlm-t diaft, Imides several open cuts snd s u h e  stripping. The main tmdy 
rverapanparlp 6 feet in widtli and pitchw appmm€1~ .is0 5. It h s  h e n  cut off by nn msr- 
mst, iaiitt phne dipping No 1-. Ahwe the lower t m r l  an ope11 cut snd shaft foUas n 
airnilnr n i m ,  which is p m h b l p  part of t h ~  same I e r t s  -Flssociated witwith the chdmpyrite 
nm am pyrite, g m o t ,  rpici~tp~ chlorite, md wlcilt, and t 1 1 e  wp nnteanrthp I m u m  ol 
their pm2mhlu origin in H clontsct a-lc of Iirndone and emptirc mks. The cruptivo 
~ c k a  dhlrw intimnta connection wi!h tho ore. Mice ~ n d  mmh OF u1Lewd diorilp m d  d i k ~ r  
ol l~lui ts  snd diahaae. Asarule t ) l e c h d w p P ~ t e m ~ d i m l l ~ w i t h  thp rcnull that 
the ak-erap ~rit-tal content. is InwandrsquiresskilTful treatmeut to ohtuin sntistnrtotp wnrlts. 

Tlie C n p p ~ r  Queen mine lips to thm enst of K-a and indudrs .wven pwntrd r l ~ i m s .  
Tho ore Iwdi~s rwcur ordinarily in a garnebepidot~ lirnerrone rnrk and hsvc b n  rqlnitcd 
by wvrrnl ti~nnsls hnd twt pits. Dikes of porphprp werr Iwquently o h r r c d  nprr tlrr om 
body, and along tlleir contact slipping has takenplm. Bands of ~ m n s t n n ~  WPIV nlm II0t.d 

intemlntcd in the bads of limestone. The rhnlmpyrik ow is nrmmpimid  hy pyritr, maff 
netite, chlorite, gnmet, cdrite, and epidote. The om hodirs are irrcp~lnr ill shnpc and give 
low way rnturns in roppr and  old. OF l u h  yeam )itigution hns suspndcd rlrvt-tnpn~nrit 
work on tho property. 
Tlls Poor Man'a group of two claims is a i tu~ted  about 14  milea fmm K w a n  nnd is 

reachod from tida water by a tram one-half inilo in length. The ore W i e n  aw of thc t~wnP 
Rawan mngnetits-chalwpyritt) typo and hnrc hRsn rxplnit~d hy a sludt 84 fret drrp nnd 
acvsrd tunnelr. Although t,he rnw~titt body itwlF in wxtannivn ilir r p p e ~ p y t j t ~  rimn+c..i 
qrxixr only in imlated pockot~, and tuvl not, d~s~trrninnhd thmughotit tJi* rn~ptl~titr sfrTTt- 

riantly ta make p y  om of the whole. Fol~lting iq not unmmnion nlld hna reused rnitlur 
displnc~monts lu the ore body. 

KA~AAW DAY. 

The Sunny l h y  p u p  of three claim. is Iocsted on the south  id^ of Enman Ray, oppwi t r  
K a m  villitge. The vein follow t110 hmging wall of A, wide porplim dikn strikinp Pi. 6-5' 
E., with ved,irnl clip, andcarrieg chalcopyrite wit11 low galcl and ailvtrr valupa. It l i ~  h ~ i i  

traoed for some distance by means of m~rfam oqmurra  and npcn tr~nchetr m d  Fou11d tu 

vary not only in width but nlsc i n  n~ineralizatian, T ~ P  prphyqy diko inmsln,q a ro1r1p1r.u 
aT highly m ~ t n r n o e p h d  memtoncs with urcnuionnl rn~rrtjlr~ I)nnd* and hnnws of dioritr. 
A tunnelsitunted wveral lu~ndrrd p w s  from bl~c shorn ha7 h e n  driven 135 fmt tounderrut 
the rein and ~hould reach are within the next 10 to 20 fmt. 

The Roman and R d i u  rlairns are aituatd at ahout 1,000 feet ~ltbvrtion nbnrn tidc on 
tbe Bast of Twelvcmile Arm, near n srnnll bay 24 milrv fwtu IIa\lis. The om rnnsist , 
m n t i a l l y ,  of pyrite and cbnlrnpyrito with Inn* vnlucs in pltl and silt-ar and in confined to n 
&foot hand ot ~narblc, wh~ch lorn* purr of an actinnlifr and c l ~ t o r i t ~ b ~ a t  complex with 
some greenutone md indurated SIRZP. A wntti 01 wjft W I I ~  rnnrks ths foot, wall nnd indi- 
cate movenscnt along thr lnhdcling plant. Lk.relopmmta oonsiat chiefly oC a drifi 40 Cwt 
long and 8 winze 25 lsat dmp. 

KAIITA &\T. 

Mining. opcratiokq bsvm h n  cs&d on at two points in the vicinity of Karta Bay dilrin~ 
the 1-t w n i m c ~ n a m e l y ,  tha Rush & Rmm pmprty nnd the Mammoth p u p .  Thc or? 
I d i p s  at both PI-arc of thr KR-U typn, nnd am to a31 intents rnsgnetite maqws enrirbed 
by dt~l~opprite blebs and pa t the  mom or km isrrqullnrly dmminnted  thmughout thc 
REIOFP. Their average mntmt is m low t h ~ &  at present wly the siclier prt ions are mined. 
A mmgmtic aurvcy ot tho Rush &Brown propPrty hrw bren made and the rnngnetih belt 
t r m d  lor B ~nnsidcmblc diukncr. T h e  mine workinp are located in that  portion of the 
11clt wbirll s h m  the m i n t u r n  magnetic nttrnction and hnx-e given promising m11ltn. 
Sincc the mppot~bRnri~~g lnldiecl on Penamla adierilp consist larg~1y of magnetite, 
the advi~ahility of lucatin~ and pmspectinp: Ior thpm bp rnennsd the magnetic dip nee& 
nnd dial conrpnm or t m i t  k appsrent md to b rmmmended. 
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Tltn R u ~ h  1E B m m  p u p  oi claims is Inrateci sout,h of the k t  milt rhirrk or  ink^ nlmvo 
Knrta nay. Tha devt4oprnenbs mnsist of two shafts 2CI and 100  k t  dwp, twn ~ h n r t  tun- 
nels, nnd an adquato trnmlaag and surface quipnient. PI milmp 2 milm Inrq, wllirli i- 
to nnnnect a ~rav i ty  tram froni the mine mrh it deepwater dack in Karta Thy, i* in mt~w 

of conamction and will reduce tranaportatian ~ x p e m a  makrinlly. The om I d y  hllil t w n  
follownd for 110n feet in depth tlnd good ore extrsrted mmt r l l  the wny. Tb extmt  anrl siw, 
boarev~r, hare not yet hen determined nrcuratrIy. 

Fault pisnes in the ore body aem ohwned both on the z u r f m  and nn thr IWmt Irvnl 
ant1 limited the OW l d y  at one point. d t  the t ime or tipit n tot n1 nf 1,.W tam of om h d  
hen shipped and coneiderable ore was in the hina awniring iranapnrtatinn. 

The llarnmoth gmup of claims is Incntrd on the siortlt of k'nrta nir' on thr  top nT m 
low Ili11 .W feet in eleration. A gnod fmil lpadrr irnlti tilo ~ h o m  lo i tte wnrkinffr, whirl) mn- 
sist of n short tunnel and w v e d  open pit* and rmswuts. The nm Iudy i~ ronlpwd nf 

mnpetite and garnet with varin1)le .mounts or ~lislmp?~rito and pyritel nnrl ia urrually Inw 
in rrlues. The abundsnce of epidotc, p r n e t ,  and mlr-itn, t o m t l ~ ~ r  wilh t,he or-rnsrpnw nf 

limestone bands nnd greentone in tho irnmcdist~ vicinily, indirntcrr LI~LLL ~ J I A  om lnldy 11as  
bccn d~poaited in a contact hPlt of limpstone and prol)abIy ti!, tho pn~unlrkolitic mlutionu 
emanating from the intmnire ignpous rurk. In pmitiu~i tho om twrly npp~wntly caps tho 
hill, and, l i b  the Sfevenstawn d r p i t ,  i t  pml>alh,r cln.cns i t a  p~rnl iar  ionn to r p ~ i a l n n c ~  i n  
e k o n  by glaciers. Wle wcurmnrr nt ~ l n c i n l  c4Phri~,  illi id, end erratic howldom, as wdl 
%s deep glacial p m ,  is rrid~nrp nl tlir irv z~rtirin nt this plam. Thp w h r  lirn~str~nc has 
apparently ken m r e d  OR and only tltr luilglb ~iitlgnrt i t0 t t ~ ~ a q  Irft. Thnre is p d  wmnn 
to believe that other &parits of ~intilnr I?-p trin!. lrb Iuund u n d r p u n d  in t b i ~  vicinity. 

The Kiam mine is Inrstd nrar the hpnd of I Ick i~nz i~  ;inn, an idet adjoiniq SkowI Arm, 
and hm hen garcntly impmvrd in mrrlnrr npripmrnt during t l i ~  last summer. A p v i t , v  
tram 2 milc~ in Ipnmh rnnnrrting wit11 nn nprinl tram +I,O Iwt in tmeh has k n  instsll~d 
and ~ u i t ~ h l n  huildinp and dork rrrrtrd ro inwrrr pconornic handling nf the om. 

me mino is ~it~uatrd i11 R wide trlt nf various whi.;tw anrl gu~i.wid m k  t y p ,  atrikin~ 
ahout emt and WPM$, wjth a dip or r3n-;.io .'i.,nnd intad~d bra n m k r  of diuhw dikm, 
which tmnd trppntximnt~ly with t h ~  [nrmation and ran be trncrd for ared miles in that , 
direction. Thu famntion h b m d ~ d  and rnnaist* lnrgrlj- of quartz*g~riritc whists, int~r- 
k d d n l  in chloritin and sctinotitic mhkts. Farrlting. h ~ s  taken p lar~  on a l a p  s c a l ~ ,  and 
st l ~ a g t  tbrpp difler~nt 8et9 of Fmture s!.jtems ran h drfinpd in t h ~  n ~ i n ~  tunnel in ~onjunc- 
tion with tho onr hHy. They am also pirink makcd in surfare ~xpormm, w h ~ m  t h ~ r  rm 
br trnccd to better ndvnntng~ snd the n r t u ~ t  disptarerncnt m e ~ u m d .  
The ow W i e s  which have been developrd are min~raliadl  portions of ccrtain bmdr in tlm 

formation ahiclr contain enough chalcopyrite tn make thcm commrlrially raluntrlr. Thn 
copper ralues am not ~nj fo r rn l~y  distributed and ttu, ow tmdim are i rq t i la r  in h ~ p c .  and Rim. 

IJy\=rite, pymhotitc?, and chakopprit~  re the principlr sulpltidm i n  llm ow. Mttp~ltite 
orrurs ia rmaH quantities and alm copper as a surticial ait~rnation product d chnlropysite. 
The w p l c  mlncrals am qoam, calcite, epidote, snd ct~lnrite. 'Ihn om i a  s Inw-grntltb umrltr 
 in^ om and r q u i m  wonornic handling and development to givr p d  rpt urnrr. Mine drr~6- 
opments mmist ot ~ W Q  funn~l-H ~ O W P ~ O R R  700fwt  tfl~irh ~ r n q  drir'm iu i~r~tlrrcul thtr 
om M y ,  but was Finrill>- abnndowd without arcompiisliina i t g  ~ n d ,  unrl an u p p r  one, in 
which 2Ra f e d  of drifting and c-utting had bwn armmplirhrtr n t  thr limn oF vi~ir.  

The M a m o t h  and h k e  vim group adjoin thp kiiam cinirns cvn thr vwt and arn incntPd 
on the emtern exteasion of the schist hptt. R ~ i r  urt. hrrrlirs rr~nsrn1)ll~ tlln Klarn d e p i t s  so 
clrmpl~ in ch~rncter and murrpnce that the nbo\-e dd~wripti~n may bC nppliod directly tn 
t h ~ m .  Zinc blwdewasnotpdamong the mrlphjdm, alw int ruaiw dioritn dikea, cnmutting 
the Iormation at wnall angl~s. 

S w m l  f u m l s  and opm cuts hRpe k n  drivm lo r x p m  t h  om and prpwnt fnvorablo 
though small &cwbgs at severd p ink  



The prmprc'ts which llrtp k n  cliwov~rcrl in t h ~  ririnity n? (T~rdrnond~lry h n t l  an. nt 
p m n t  in ~ 1 1  inert runditiun. hlthwiglr dPrrlrrped mrm r*r 11% v i ~ r n u ~ l y  ill fnrt~tr*t Fr*m, 
the Knundtnv pmpprry. Frirndvhip gmup. Lady of the I,akr mrup, (ilnrltttonr, ~ n t l  ntluer 
rlninis harp m i r d  f i t  t ! ~  ~ttprttion nl I n k  tflat tltry nrril no1 I~.rrmpirlr+nd ~ F W .  C:opp-r 
ore 11s l w n  iwnd in rhdrnond~l~?; 5ti1nd nt  the Am- rlnim. un thr w i h  itlr o l  Wwt 
.\rm,and nt  the Foallid* ptrp,on 3IiFErrCwli, a trjhtrfan- bra ria#- wrrlttrl, rtln~trt 2? rnilrrr 
from Cl~ornk~v pnst+fificvtb. .4t t f i m  l a t ~ r c l a i m r h a l c u p p r i t r o t r w t + ~ ~ ~ ~ ~ ~  a niinomlizcrl trnnti 12 
wt widv in tt p.n1.i545(.11kt hpEt which strikrs awt and wmt nnrl dipr lfio S. .t r m u t  tun- 
nrq19.5. iqvt lo~ig Itas I w n  driven and the Twt WRI! r ~ l  Ihp om IMMIX r~rrlitr3. T h v  mrf~lcn 
r x p l ~ n r ;  nrp n.r.ll n~nrkrrl md olten show mrml.Trcial oltrrnatiarn prculur-ts r d  Lhr mtlpttido 
ore. VIP a a j -  vali~rs nn. wpopf~d to h of rm5cirn t p d p  to~nmu r a p  IU ~t41a.r drv~loprnl*~~t. 

Thc Sihlurt C q p ~ r  rompn$s mine pduccrl rnnrr mppr thr last -wrr than any 
nthrrnrnp in the district. If urrupirs a favorabE~ ~ i t i t l n n t  thr,Iirad t r l  Sihl~wli , I n c h o m  
in Jlnim Gund, and mth edpqunte mdnw pquipmpnt ahnultl Ir n h l ~  tn rxtrnrt om at I~IW 

< 

Thr nrr I d i m  m r r  as minemlized pnrtinns or whi-t hand4 in n rompt~x mnqistin~ 

r t ~ i ~ f l y  art ~ r m t o ~  r t~ is ts  SFit11 mminnal IwIt* of q u a r t x ~ ~ r i r i t r  *hi-t nnrt nliiod m r k  
1 .  T l i v  Innnation s t r i k e  N. m0 !I-., withadip id Td)'-i(Iu SIT.. nntl iu rut ty cc im l  
Iatrr t l ialwn. dikm. Folding and fnul t in~  fwqumtl?* w-rur nntl Imrr nn imprrt~nt twariilp 
un tlw Iwcnt and shapc of the ow twdi~s. I)ehilwl: wnrk lln t lww qtnir~airnl I t ' n t t ~ m  in trill 
mint* l i e r  stinwn that thv hgular  w t l i n ~  of th~0i-v H i m  isdtvn t l i v  rwillt nl intt*mtlng 
i ~ ~ r l t  plu~ts. T h p  jnrgw! OW hod? which hn- k n  riiw*rrrrd and Imm WJII~I nltw (4 t l w  
nrr Eit~< h v l m  derived has k n  thus cut OR h ~ a  fntaft planrrmwlne I~II. Iormmticm at an 
 rut^ ~ l t l~h .~~ ' .  I h  ow trdr i s  abO11it Ki i ~ r t  long, 1% fm-i sirlr, and ~3 Iwt I>igl~, wil I1 a p~ t r l l  
art 4.5- YE. The ore is t-tiall?- I o w p d r  rhalmp-mtd.. ail11 vmnll vnli~r- in nllrl and 
nilrrr. I'?-rit~ w r s  in m e t  a h i n d a m  and smrlrn the mn* .;l~itnlrlv antul ,v  for srnrlt~ar 
t watmrnt. Small w i n l ~ t u  o I  nearly pure chalmpynte nw awriatcrt WIIII Ic.rniriilr~~s 

. rl11atlx nnrl ru!wtitutr th~u  the jn~per OF of the mlnrm. 
Tht. clr-vrlnpnwnts at tltc mine corn-is1 of a shntt 1.W Iwt d r ~ p  8i1d TTPW 7.W Iwf nf drih 

and Ph-ltS, R m k  ~ L W ,  l~uist. nharf.and m m r y  minc Intilding md ~ r d w  irnprnrec 
mrnis. 

Wlr \\'nkrfrrtd m p  ni claims lies abut 2 milw nnttharsf rrt Ki;ihlly.kT nt M vlr~ation of 
nbwt  1 .m lrrt . mnd mn b marbed hy Irnil Pithrr lm S ildnrk or 1 ha. north qhnn- of !hint 
6rul1d. T),r rtainh a r r r  loratcd in 10.1 and hare nttl p t  Iwn  thnmr~pl~ly rxplni~d.  ~i 
~l tn f l  50 frwl dr.rp has h n  sunk md s short drift tunnvl r x t m d d  nt t11n~ Lr= \ *~ l  on rrnP irf tl lr 
rlnimn. The ow b similar in cvew map-t tn that at Xiltlnrk and m u m  rrndrr l ikr cnnt i i  
ticlns in tlir p n ~ m l  icrnnation od schists and argillit~rr. Tliv minrnl iwl prliirt Imnd is w i r l ~  
muugh ta w a r m t  mn<idemhlc der~loprn~n'nl i f  fllr rul~rav pnlrr s~~firivntl,v lrid~ to pny. 
Thr urr is a I n w d r  chnlroppritep~rifc- nsr with cninll vnlltrrr in plld nnrl nilrt.r. 

The pmprty hrw ~ ~ ~ ~ n t l y  h n  l m n d d  I v y  r IRQY naltpny, wlii~11 ~ ~ l n n w  I t r  pin- i t  a 
t l iomi~ l l  tmt the cominz w m n .  

m.4 1WI-m. 

VIP mining intetffh on t h ~  wwt m ~ d  of Ptinw nJ Wnlw Iuinnal nm  anf find t m  11. mal l  
awa in t hr ricinitpnl roppr hrountnin tn thr vast ol Ilptin Inl1.1 R R ~  rxicndin~ for wv l~r l~ l  
rnil~n irilnnd. To prewnt t h ~ m l n g i r  wlstionr r~lro~mtmwd nnd t41 ~ h n w  thv minr p i l h r l a  
tllr rrrrompqing akrtrh mnp has tmn pmpewrl (fig. 1). 111 tl~r rrutsnl pnrlinlt ~ r l  thr 
R r r a  13 widr intrusivr dnrk or hwi III p ~ n i f r  irivltdvs irwflllnr mnuw of l ini~~tnnv rind 
q~~nrtzitr of unrertain apr. ma rnam-1 nl  liinrnl(~nc, Irsv~. htr-n ulr ~ u t n p l ~ t r d ~  ti,rtsnicw- 
pl~rwrd to rnnmly r q q ~ n l l i n ~  mwLI1v that bddit~: P!RIII'* I I W  (frrtrrycl. Tllr~ qLI~rlzlttn, 
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rhirlt have a whistnw and wrinkled atnlrturr, t r n - r l i v  IIIV lin~cstonr* rind nn- in film orrr-  
l a ~ n  Irf. A .piti+- twit 01 E m a t o n e  wltie, wt i~r l i  I u ) m l t ~ ~  tlw* *l1~irv 1 1~1111 Inl4.i. 

'fir pnprnb arnzrruna rrT t l l r  awn ~ t r i b t s  S. 1.V t4r :Wal\^. nlirl ~ l q * u  trr I lrr- wr-1, 1liw1di !!IN 
trrm i n l ~ r n r p r d  in t i i r  \ i r - k i t F  of @]I@ ininrsirlb ~ a r i i e f  Imm., rr l i a * r r  Ilk- \ l m l  i1i1-41 vm-k 

k k  nrr marll! pntnllrl rtb it-; contncl firor. *Pdinim!nriia* enn pnmriuiunall? n.lrrml in 

L t ~ r  Pfilpmtria-. 
T l ~ r  prinripl nm h l i m  in LIrtla Inkt nm on thr (:rtyr.r \I4>untnmrl, .Iutnt*r, mriql (Inhril 

Mmwrr pips and am rlrl~tinvrl 1 4 1  11tt. crrr~tu~.i nnnn* 44 rlu. dluritc- witti ~.illu+r I i i l l rc inn~ atr 
rt1l~tXltP. Thr (;~rtrill ant! ('arpywr ('it? rll,yr*ri~u nn+ or s d~t l r r r i i t  tylxn. Inr thry m a - r l r  in 
t h v  grr~natfin~ w\iinm n l t iw~ ! \ l a 0  " - \ H P ~ .  I I ~  I l a - r i t ~  tt~icbt. 

The prnprty ~ r l  t l i r  .\ln.Ln C>~ppr (+arrlrlslrr!- ~x t r~mds fnrm !irlr *.nta+r at Cnppr Ilarlnrr 
tn t b  r M  of tltr r i r f p  uwt (+ar]~(~-r  Ilrul~18niii. TIIF ~?riric-byml mr*rkinp  an+ nn ellr > r r  
I'z*rk snd Indiana r l w l i t l r .  1hn.r-ltr~irllr* OII n tlulr fmln t lu-  clrrrn~, : 4 3 X I  tn 3-?dTl h r  m l w r r r  

sca IcrcE. .\r ttw h c r  York rtnirit t l t r  nn7 Id? is a b n d  of  ~.rn~ccpidotc r a k  fulkwing 
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the western mntad of a granite h l t  a b u t  700 fret in width sod prrrllel to the main intnl- 
aive stock to the east. The rnineraliaed h n d  is irregular in shnpe md hm Bn anl-rmgv width 
of 30 fwt, thongh at the surface working the u-idth n p p n n  rnltch p a k r  on aorot~nt 06 n 
spreading of the copper o m  into the l i m r s t w ~  hanging well. R i i s  npwading: lrm tmn 
sccomplid~rd by surlacc waters, which have l~a rhed  the m p p r  Imm tho sl~lphidm in the 
garnet gangwe and redeposited it in thr form oi th r  hpdmt~d c~rhonata (rnnln~lbitp, wuritr)  
in the mvtties and c r d s  of the shatted limestone hanging wall. Pockrte of ncnrly pure 
malachite r few feet in diametar and  of a &lumnnr shap arr: o l t ~ n  met with in thew ~urfaca 
workings, though they Flare not been found in  depth. . I t  2,XW fwL ~leralion, or 1,Oo f r ~ l  
blow the surfam outcmps, a tunnel hss heen driven 2 , W  fpr t  in Im@h mwntially in tho 
granite~pidote mck along the granite-limestone contact. A t  tho Iwnd nt t,Iin tuniirl drifts 
h a v ~  hsen start4 b t h  in the diode and lirnestnne in d onm IKX1iru rirhrr z tmn t ~ U S F  

a t  the contact, but hate not yet proved aucwwtul. One of t f~ene cmwcuts h ~ . r  pn~tmtrnd 
the dirlrite h,lt for a distance of 60a I e t  in the dilrction of t h r  Indiana cinim. 

At t11e Indiana claim ntuch work was in prvgrem and a wide ld9 of fow-grade om wnu 
being drveloped by wriwa mining and utnnel~.  TIM ~ninrral dcposi t is ~irnilar to that of tho 
Plrw York and follows the rmt aide of the grunite h l t  wi th limrstcnlr. I t  has lfirn nponed 
for wvcr~l l~undi-ed feet in bngth  and on the crest 01 the Iiill has R width of ahut  1 3 )  Ir*rt. 
Sulplride rues of iron and copper, with small an1ouat.s of thr carbonah, co~lstitul~n tlio ore 
and arc. diracminated thmughout a garnet., epidote, nnd caicit~ mnpw. 

Tbr dumtm gmup of cldrns, tho hold in^ of the! Almltu Inrluatsial Cnrnpany, 
occupy tlic valley of Julnho Crcek on tho north s l o p  d Coppvr Mnuritaiu (fig. 1). Tho 
princip~l &velopmen~q are m Jumbo c l ~ i m s  Xm. 1,2, ~ n d  4. On ,lunlln No. 1 claim an 
extensive h d y  of rnagn~tile-chalcopyrite ore underlain I)? ggranitc hm h i 1  ~xpaacrl l)y oro- 
sion over an area several hr~ndred lwt in width. Brluw thrsr uutcmptl tunnrla liavr been 
driven through the linzrstono hanging well at  variorls ~lrvetictna to rhc fmt-wall gr~n i to .  
In the prnpt-epidote contsct ruck, which avrragrs .W f ~ r t  in width, tho mngnrtitt.-clinlcu- 
pyr i r~  ore is TlwtributPd in lerge sca t t~red  M i e n  with rnnuwn ol twmn rock intervening. 

The Jurnh Xu. 4 claim, OIL the s~utlienst nlop ( ~ f  Jumh hqin, is lwnt~d on B Iodlr of 

contact intc the Ei~ncstwne country rock. The ludr cnn lx tyawbrl up thcr ~nnuntsin slr~pr lor 
a distari~r! of nearly 1,m fwt- I t  \.~lries fmnl 10 t d j  25 fwt in  width and oft'trr;inrltd~~ 
lnaWs ot rrx.stalline lirr~rstonr. Tlirw tunnpllr a t  p i n t s  l,7'00, 1 ,NM, and I ,%%'I fwt in ~ l c -  
vsti~nb lrare t e n  drivcn into the lodt., and In thew ttt~c or* is irrqplarlg (I~strihutrd in 
Innsirs canylng a l ~ i g l ~  p r c c n t ~  or cuppr. Tho crcctinn of an arr id  trnrnwy H , W  twt 
in Imnflh,~xtroding in~m this cla~rti to EErCtn Inlct, h~ h e n  started snd durin~ the ruming 
yfar I I I ~  shipmenk ui the om w~ll protmbly h x!nnJe. 

Thc G m n  Monster w u p  uf rla~ma liev 5 mil- by trniI south of the h a d  o l  Hetts Inlct, 
an a11 altitude OF 2m tu 2,eM1 f e ~ t .  At p e n t  their position ia not w m i b t e  Inr mining, 
and p ~ e n  to prarpect them IS &I? and can l*. done only during l l ~ e  mntrnrr rnonthn. 
Thr minrml momoce is like that on the d u m h  p u p  arrd lnllnws thc contact o l  granite 

and limestune. The contact zow is irregular and the i n e t ~ l  slllptlid~s BIP found in small 
m- or pcrketu in thr prnet-~pidote p n g r  m k .  d t  the Ilinmnnd l* claim a 65-foot 
tunwl fnllows this m t w t  and e x ~ ~ p s  tbe prnetdepidotc vrin wilt1 ~ ~ n a l !  rltammnt Ore along 
the f i ~ t  .% lcet, h p n d  which it entrm crystallinr Ifmpstonc. o n  Chwn Slonstrr So. 2 
clrirn a w i n ,  mm& r s w n t i ~ l l ~  of ppidott., bas \m npm~d,wfhirh II~ fin;l ~iglbt n-wrnhka 
a &kt? cut~ing the Iimrdone. It ir ~ x p d  for OT) Irvt In I ~ n g t l ~ ,  a r n r m  F ftr-t in rvidtlt, 
a d  has a S. 20°E. strikr and rrrtirnl dip. In nl~c tmlnnrl, which is 65 f trt  long, coppr om 
ws ubwn-d only in stuall amounts. thuugla along the surfarc wrmi W c t u  of h t h  the 
sulphide and carbonate m p p r  ow* am r x w .  

fire (3orbin mine i c l o ~  to tide w d e r  on thr raqt side of PIettn Inlot, 3 m i h  north of 
Coppr Harhr.  The mineral d e w 1  i s~narmw vrin of mrursivnsuZphida om, carrying fi few 
per wnt of copper and smell VR~LIPS in gold mtl silvpr. I t  i n l l t n ~ ~  t l~e  ~ n ~ r a l  stmc~ure of 
the grepnstoneehist country rock, striking 5. lUO IT. and dipping S1T. TO0, n i o  w a b  





H. OSO K., wiili varirhle dip. A reverse in dip Imm m0 NIT\'. to ,We SE, was nohd b t m n  
!,he ttrin 1 1 1  tlw Ilrwpr (~lrr.ntinn 2.1FIO l e t )  aud the krpprr w n r k i n ~  ((obvrtinn 2+W rat) 
tlnd wan at1 rilrutrd to a i n t p  syncfinal told in tho luiicstonn. T h e  ~IcpOBjta have h e n  
uprlird Iy fin inrlitlrd ~llalr LW irvt dwp and by nultirriillf uprrl ruin. 'rho ~ ~ i ~ t n l l i r :  n~in- 
rrnls am rhirflg zir~c l~lenrk~ and gal~na, wit11 low values i r ~  ailvcr. ( ~ ~ ' u w ~ G B  w ~ s o k ~ e d  
as a11 altrmtirjih p d u r t .  

Sereml r ~ t h ~ r  claims Eiarr. I w n  lncated nlmve this pmprty on uimilnr rsins, but hare 
nut hen dr r r l tp r l  to any vxt~~tit .  

The 0 ~ 9 1 t h  ntlrt IdmIm rlaign* am i t u ~ t d  between Dora and hljnernl lakes, MrAr Chol- 
luandelr_v .5uund, and am looat~d t , r~  B well-defined w i n  w l ~ i c l ~  s v e m p  porhap 3 fcct in 
width and is r x p d  toe r r w r  307 fcct. The wuntry m k  wmpriw .wv~ral ~+rperi or 
whiuts, oFLrr~ chluritic nnrl i ~ > l t l i ~ t ! ,  and ~tr ik ir~g  u~ually about north and w u t l ~  wit11 a drcrp 
dip to the soutbwoat. G d  val11# ~u silver, goid, and zinc have beEnotkaioed Imm t l lc orc. 



NONMETALLIC DEPOSITS OF SOUTHEASTERN ALASKA, 

INTRODUCTION. 

In southeastern Alwh, a~ in rll ma rniniw ems, ptntprcrtin~ ha* Iavowd tlrn rnntlrlIio 
and n ~ l p c t c d  the nonmtallir d ~ p i t q .  T l~r  rnrnnwrrirP ~ H J U I -  1- lwlicn r)r gypu111, 

mnrldc, gmnib, and mmcnt materiali, all nf wLiirlr rrr in p a l  dcrnnnd for huildillg pur- 
m, it rar~jy known to thr n r r m  ininrr. und rtn1.v dut~nl:  rrrrnt y a m  Jim thr pwwrr1.e 
d mch depl~ ih  in titis e o n  h r l  r ~ i w d .  1k.r-eltipmrhntq rm r r n a i n  pruprticw have 
nlrrdy rearl~~d the pmdui-inpntnp. a11;l it 14; prnhal,lr t h a t  in 1W01i Irw rlt~pmenta of Lmth 
rnstl,Ie and R y p m  will IE  mad^. 
Cud tins lmrn diwar~rr.rl sr wv~rnl )wnlitirw, prinriplly nn Admiralty a d  I i u p ~ o f  

iulanda, ~ l l l j  nttClnpia Ianrr I w n  n t u l ~  tn find workal,Fc warn*, twl with little suwces. 
htinrml I I ~ ~ P P  in romni~rrirl quantltir. llrn trcn d14crrvprrd at srrml place- and IS king 

plarpd or1 111r lnrrl rnarkrt.. 

MARBLE. 

A m n ~  nl  lim~ptono mrtamorphmd i n  mnrhlc am of Ircqulrnt occumnm on tho msny 
inlnndn and alofic [,ha mairllmrl or H)*I thrantrrn .\la*kn. (ST map, PI. XI.) Marhln d r p +  
ita or cwmmmmin1 impr~rtnncii, hq*wrrrr, nrp trlativrly few. Thm at prrwnt under d e r ~ l o p  
nrcnt am in the pm~rnity 0 f ~ r ~ n j t r  I I I A R W ~  and hare multed fmrn thr mctnmorphic art ion 
nf tho intruniun. The principal fnrtom aflcrtin~ ille PZI~UC o( nldrl~le h p 9 1 t n  u p  rxtpnt, 
p i t i o n  mlatirc to trrnnprtatiot~ nnd n ~ n r k ~ t ,  atmnrr of f m t ~ t r r s  or juinta, facility of 
extrnctinn, i i n n w o l p r a i ~ ~ ,  colorl anti lack a[ objactionablr Ernpuritm, wrll ~rs vein pyrite, 
b i i r n .  'I710 mtrrL ralual)lo marhlo found in tllis Ilrld ha* rn Iinc grnnr~lar tcxturc snd 
pun- whitr rdor. 

Tho market fur thia atone will hc in the eities along tho Pecific mkct, and it rill thewlorn 
c o i ! ~ p b  a i l h  the ~nnrtrlr quarricd in the threa most wrsti-rir Statrr. Tlir fnllnwina tatde 
ehrlnn thc pduction of rtw w c e t a t  marble in lm4, with i,he RVPraj iP  ralklc at quuncs 
p r  c\~liic fuor : 

- - - - - - - - - -- ---- 
t Sold m u ~ h ,  lor- Rnld dma~@d, lor- 

l n t d o r  

To~lllpmdi~ctlm ............. 
Arcrage rnlllc. a t  quarry pet 

cuhlc foot.. . . . . ..... . ... .. . 2 . z  ... . . . . . 
1 

-Compiled from Hlneml Rfaaumeo U. 8. lot  I-. U, S. Gwt. Bumey, Im, p. R33. 
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.Shrp(. mining mrnpanim-thp A l d a  Mnrbl~ Company, t h p  El Cnpiitsn Marhlr Gbm- 
pnny, and the American Card Marble C~ompao~-~no drrrlopinl: cxtrnaivr mnrljln doylmitn 
on thip isl~nd. 

Tlw pmpcrtimd the Ataska?cZarblo Compnny arc at the north md or the island and c.xt~ntE 
4 miles nwth fmm Shakan villup. They lie in a widr mart,tc taft, prrlbably of nflvonirn 
w, n m r  thc moWt of a granite me- which Eomts thc Ins mountain* Lo tlir pwt .  1)ikr~ 
of dinbas-, though raw, were noted intenmtinp; thr mnrblr. Dot11 Irnrti~m ant1 joint# am 
p m n t  in ~JIP marble exposures, tbm& in the qua- ~ x t e n d i n ~  20 fwt twlnw tbr surface 
thew sm Im Iqucnt and will nul irrkrlere rnakrinlky w~th quarrying. T h o  dcprmit tiaa 
l w n  thorwgfhp tcstpd at rarims p i n t e  by 18 drill tiulcn, sunk In d(pt't5s of M tn KO l e ~ t ,  

Imm many of which a marbte of excellent quality a m  nbteind. Tht* rnerhl~ is ol B mod- 
erately fin? m u l a r  tpfiurc and in colur vanes from lrluivh to purr u-l~itc. Analpsin shows 
W.3I p r  cent of calcium carbon~te and 0.3 p r  cent of mqn~4ia.  So injuriwn impr~ritim 
urc pment and tba material is madily qurtrricd. 

Tlia principnl workings are at ou altitude of 100 Iwt ahor* spa Irr~f, on tlw w t h  sidc of 
Marble C k k ,  3,200 feet Imm che w d  uf m wharf a t  dwp water. A n  an* 160 by 20fl fwd. 
bnn bRPn ~lt7ipp-d d ~ e g d a l j o u  and a cut with a L!-IML I n c ~  has btrn e x ~ ~ n ~ * n t ~ d .  Dr- 
ricks and marble-cutting mlrrllinc~ haw h a n  imtalld and acm in npcrarion preparntnv 
t o  tllc making of a laqy sliiprncnt. Blncka 15 by O I)! 4 Irqt and npproxintntcly 11 tow in 
w ~ i ~ l l t  RE tu be q~aITiha and #hipped to Puwt Sound. chrrr thr marhtr will b~ pwpar~d 
for the market. 

Tile Et C~pitan Marble Company b p n  oprrations rnrlp in lIK14 on a p u p  of claims 
locntcd on a cora on the north side or Iilawnlt P a w ,  (; lnilra fmrn Shaknn village. Thn 
marble d e w i t  borders the emt contact nT r grnnitrb m t w  n~prwnted or1 thr g~oIt*c map 
[PI. XI), nnd from its relative podtion and ~irnilsritg tn t b ~  d~prwit of thc A l w h  Marble 
Company ran he correlatnd with it. 

At the  quarry, situzttcd clnsc to the w~trr ,  mnng joir~ts rind imtut.ea wore prewnt in the 
sudncc stone, thougtl thc pit 15 fert t d o w  blltl flilrrhc~ Inrm fllrwlrm~ b h c k ~  had bwn 
extracted. The marble boa a modrrat~ly linr granular tcxtl~rr, is or IL bluisll-wliitu color, 
and is easiry quarried. 

During 1RO.r a marble-sawing plant wns pwtpd,  c l ~ a n n ~ l i n ~  and gadding mschinm wem 
installed, and 15 tow al n~arbln w e n  mined. This pmdut-t ~ v w i  rut into slah Imm 1 to 4 
inches thick and 4 to fi tcct wide and ~ l ~ i p p d  tu %at1 lr Lo hc pnlishtd unrl prcpared for 
markc-1. Pmpr Lmmportatino taciiiti~q urn lacking, nnd &fore larp shipmpnts can ba 
profitably mn& a wharf must h huilt and innre ~ x t ~ n ~ i v r  excavations made. 

The iumericao Coral blarhlp Company owns a p u p  of claims near thr bend n l  North A m ,  
a narrow inlct on tho east coast of Princr of Walm Island. The uurrounding rock hPds sre 
tqply of band~d marble intemtratilicd with rhlonte nnd w r p n t i n ~  schists, ell of which 
strike N. 65' W. and dip &P Silt. A fw milm la thv nottlrwctct B p n i t ~  mms intrudes 
t l w e  beds. The llrnits of the drpsil  liaer not hccn drtermk~d nnd where exposed, in the 
open cuts and sllurt bunnel drirra un rhr pmprty, thc rnnriblc wns much Iractumd 8nd 
vltriable in wlor. 

The joinb or fmeture plant% wpm pmbnllly lormrd dr~ring the period o l  tiJtinpnr [oldin:: 
of the h d s  and csist~d Idore ~mgiutl c x p d  ttw prwnt surfarr outrrop. Sinre that 
time wealhcring ha* ncccntuntcd nnd ta rrcbrnc ~xtfint ~ncrmwd rrl nnrnhr thp Imcture 
planer, and i t  swms probsl~lr that in depth t h m  mhy, although pnlentinlly p m n t  es Iiiaes 
of b~oo~nr! 1w.q lrrr lu~nl and tot inhrf~rr f ~ c n t l ~  ~ I I  qrtfiq-ing. 

J!%ilc mmt! parts of t,ho d~pcmit cnnaiatrrl (-I a pilm w b i ~ ~ ,  linr-gmind rnsrble of mwnmi 
quality 0 t h  pnrtions werP pcwi-ly mtnrrll, conrsr prain~d, and of little commercial nlue. 
The better  gad^ gave the lollowing tln~lygi#: Calcium c a r h a t e ,  94 pF wnt; A ~ U ~ ~ R B ,  $9 
per cant; silica, 1.4 por cent; mqnesin, 0.7 per cent. Pyrite in diwminated particlm wm 
obsslwd in Bomo d the marble. 
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During: thelast surnmpr A urhmri, rorn~rctrd wit,h tthr qunrry by a tmmway. was eomplrtrd, 
adqua& buildings were ewctrd , and rnurh nlathinrry installrd. It is propwed to ship tho 
p d u c t  in IR~P blocks to E u p t  Siii~nd, t h c r ~  to h podirl~pd preparatory for tho mnrkrt. 

hi Thiomi, just north 01 t l l ~  rntrnncr to Earth .inn, this rompauy haa located a wmnd 
p u p  of claims an a mrarlhs b l t .  Its ~li~nli ty,  110"-~wr. is yaid to Ira inferior to the abovc- 
dssrrihd de+t and ha4 n o t  ~ n r o u r n p d  PX~PIIS~CI. dr l i~ l~ lpm~nt .  

A ~ i r l e  llclt of marble expmed in clirq near tide u-arpr rr H+ diwor~~l.rd I m t  s u m o r  on thc 
north side of George Inlst and ntw Itwutrd ar tlw Rarrd~n p u p .  The dupasit Jim in thr 
sr,hist-nqillitt- brlt adjmnt to the Convt K a n g ~  grnniir. It is made 111) nF b& of miwive 
marbb 10 to a0 fmt in width, wparatrd fq Htrattl rrl calranwui, whist striking norttmt~st 
and dipping northeast,. The marhls exposid is of good clualiky and relat,ivcly IIPV Imm 
iractures and joints. Thia dpPit hns not p t  I l c~n  d~\-elopcd. 

The rmrgw Idc t  marble bdt; extends it1 a . w u t J i ~ ~ ~ ~ t r i - I ~  dircvtian ink) t?~rroll Inlet. 
ITcw dm locetiorhs bave h e n  made in previous years, b u ~  no dewlopments have lollowed, 
and the value or the matble ia not known. 

T-Iam Island lies al; t h ~  junction nf Rlakc Chnunel and Bradfirld (!anal, 25 miles tmutlrewt 
nl Ifrangell. It is about a mile long nnrl hnlf u milo rvidt,, nnd consists l ~ r g c l g  of massive 
marble with int~mtratifird beds of czlcfir~ous whist .;t riking S.36O R. and dipping 7.5' NE. 
Irrtrunivp dikw of I l d t  wr vamuwu, while W ~ M Y  L ~ C  unriu\sr c ~ I . ~ I u < ~  1111 t l ~ u  rr~njuland arld 
on Rrang~I1 Island widc b l t s  or granite occur in L ~ I P  rnarhlr nreus and have probubly 
induced thc present crystelline texturn in ttw mnrbIr. 

Two distinct varieties a[ marblr am found-t~nr finr grained and puru white, ttm otlwr 
vory coarm grained and of B pele-hlr~c color. t j t r ~ r n l  systrms ot jointing plnnth~ tmvclrtc 
the dcposi&i, hut  tho joints arr wjde~1~- st.prarrt1 rind ail1 not intcrt~nn greatly in qrarrying. 
Checks or surfnm cracks art  pr~c~icul ly  a l ~ r n t  and wide nrros d mnsit-ra marble h a w  hrn 
found dircctly undrrntwth thrb soil. Jlur.11 a l  tllp marblr appcun to br lrec lromirnpuriticn. 

Thr Nwodl~r idg~hwr ry  group nt cli~inis lice on the west sidr! uf Harn Island find thc hlill~r 
p u p  on ~,hc fimL sidp. Corlsid~rablr rsplnlrtioll work has lwm dnne by h e  owoea al wch 
group and samn rnaruo has h e n  tprarrird for locd uso. The propnrties ure SaroraWy 
Iwad hoth for quarrying and trrla~pnrtnlioo. 

Limcatona ia abundant among thc srdimentury m k s  or southeastPrn Alaska. R ~ l t s  
miles in width arp anti tltr nwk cenn l l r  quarl-icd at a slight cost. Tho market 
rahr  oi this m d e  rock,bowpvcr, ui 511t t lc  or Snn Francisco, i s  Irm tl~nn t l ~ c  prrsent cart nI 
transportation from hlaska to thrsr ci l ipa snrl it is therrfore oI vnluc only to lurd cats- 

sumers. 
GRANITE. 

Obscrva~ians on the grauita ot sontl~mstcrn -iInskn h n ~  r h~rm confinrd t o  rx~minntion 
of nstural exptwurra of the rmk ~ n d  of its appcanmt.tb ur1dvr tltc mir.roscmpe. Xo pl~ysical 
t e t ~  I I ~ V P  h e m  mad? to rl~terminr thr rtr~ngtb and durabilit?- of IIIF stone. 

The maill gmi tc  twlt OF the Coast Hang varies Fmm 40 to ?XI nli1.s in width and, tliough 
considerably n h e m d  along ikq rrontnri nnd inr r r r~~ptrd  h!- ~lrrnsional nnrrow bands or schist, 
contain8 wide areas OF masrive r~~clc \\ llirh rr-nuld uppart,iitl,v triakp e x r ~ l l c n t  building stone. 
l a  addition fa the Coast Range belt isl)lntrJ stwlir or massfv or eranitc, often m i l ~ ~ i n  width, 
form thr hackbone of many oE the i ~ l m &  find hnrdrr tl~r rnairllund. Tile rentml prtiona 
of thew granite masses are compnrati~elg unihrm in conlpsition *nrl size of grain, d r c ~ a s  
near their matacts ajt,h the intruded rmk beds ikp! arc often segregated into acidic and 
bmic m m s  and cut by aplite and pegmatite dikes. 
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$rrrai distinct thw* mtated p i t R  tprw am fm~nd, in a\? ol whirh ~ I A R ' I ~ W J U R I ~  I d d ~ p n r  
i. nn m - n t i ~ t  rnnstituent. Elomhlende is the usual dark minrral, r l ~mrg l~  hiotitc micn ia 
dtpn prrspnf and in rare instanm r x d s  i n  nmnrlt. Iha. l r a ~ r n ~ ~ l ~ n d s .  Qurrta is rum- 
mtrnly p m n t ,  t h w d  ~rsually in small amclunt,r. Tht. arrr.tffnnry rnrnpnnrnt~ am spntitcl, 
t i t~ r t i t~ . ,  and m ~ g n e t i t ~ ;  spcoodary rniwcals, d w  to p n r r n l  mabinmntphi~nh, n n  wriritv, 
rpidutr, misite, chIonte, and calcite. Petrug-rnphic~lly I he mrk ia r lftrn mlalrt l  mom 
rllwply ta the diorit~s than to the tn~e  grnnitea atrd iu rrfrrn t r f ~ m d  to m n Rinritc. 

Tlin pmvailing color of the granite is s li~h:ht.  say aorl ar11.v in  ram inntanwa wem pink or 
rcddid~ tnmarwics observed. Ttlc praina of thn a)mprmPnt n i i r m l u  am ordinarily nl nirrliulrl 
nizr, not ctifl~ting v a t t y  in t h ~  different Iwa l i t i n .  Cvidmte nf t lm riiirntmiliky ol thp 
pranitc is nfloeded in many pltlre-9 when. lmg expnmlm to ttw influlmwu ni  wrmtl~rririrlg 
t i ~ s  ruuwd l i t t l ~  OT no disintegration of the m ~ r l l r m .  

Inv~st ig t ic )ns  o i  grar~ i t~  or otl~r?r lwilding  tane em l m r r  I m  nie-r in m t l ~ ~ m  
Alwke, prinripully ht:u~ss r l l  n luck 131 knnrvlmrfw of h i r  vnltl~. I n  the law citirn br- 
dcririg tiic P~r i f ic  maRt tho incurwing urn of r;tnna h r  l r t l i ld~n~ prrpnrrp* bki rrealcd a 
widcapm~tltl and p w i n g  detnand. The rontmlTin# Irwtnr in t l i r  ~urr~mlu l  opration or 
a qtiavy iu d t r n  not E l ~ c !  intrin~io val~ro or tho ~toon,  hrlt m t l ~ ~ r  i t s  market prim and the 
plrtitita nf bllo quarry t r l a t i r ~  to tho market. Tho nctrlml nn;t of Rionc dcpnds on ltlo 
raw r ~ f  quarrying in h l o ~ k ~  of the mquiwtl form and tlkc facility aith ahicti thr e t m  mn 
Im t l r~md.  Othrr  Iartrrrs, ~ u r f i  aq t h ~  m l ~ l r ,  durnhilitg, and msrcptihi l i ty for takinff 4 

h i ~ t t  pl i411,  RIW Wloct-rn it- valuc. I t  is wldrm that all  tha stuns of a qunrry i s  ul uniform 
mtle,  and m r t i n ~  it, intr~ CIMSPS in  usualt,v ncce-wav. Tllc lnrgp flnu*)m hImh are nl 

mtwt vnli lr trlr monument~l  p~~rpor*s. For huifding and mnstmction works h lwka  or 
stt lr l lpr si7a sn umd snrl t h ~  market ralur ia considernhly lm. The s m ~ l ! t ~ % t  aia t~r ia l  
rind lnkrialr p d r  uf m k  srr oftnn of value sw p n r i n ~  stma or for mad mrml. 

7 1 r  l n l h w i n ~  tahln rtirlwn tltr a r c p  valus of ~mnitn and tbe production of IW in 
thr r h m  mnmt wwtem Statr-. with wl>rch htssks will pmhablp enter into competition: 

--A -. ... - -- 
I Rnld rouph, for- -Fold dre.sged, inr- 

........... TOC.~  pmdutttlm.. c. I is,m Ib1,nir.m m,m~.oo 
A w n ~  v*lllm a1 qua- prr 

mhlr lml. ................ .9& ............. 
I -- - - -  -- - 

a r ~ a p l l m i  r f m  M l m l  R m m ~ m r  t:. S. For 11181. fr. 9. O m l .  Burmy. 18aS. \1.814. 
h P*r IIIIPIT #MI. 

me nlmrc \,nlure do not wpmnt  the market value at tho stane laid down in the ritim 
.long thr rowt, k-t the mt r ) i  Irenaportation Imm thr q u a r k  i s  not inrtudrd. Prom 
mosL points in ao~tthr&ern Alaska whem p n i t e  occurs thp I a r i l i t i ~a  ol loading the quar- 
rird atonp d i r r ~ t l y  into m a n * r l i n ~  r r w h  nrr @xccptionnlly f~votahlo md a f m i ~ h t  mto 
nf [mm $1 to P'1: p r  ton ran bc obtained. lavcstifltiorl RI this m yet undcvclapcd 
resnurce O K  tho r e o n  i s  tn hc rocommsndcd. 

The increming use of gypsum aa R huilding material, topthrr with IL?~ importance as 
a wall plaster and fertilimr, ~nakes it of Encrct~sing co~nn~crctal Impurlanm. 



PONMEJ!ALLZC DEPOSITS OF 802rTHEd8TERN ALASKA. 59 

The following table 5 h m   he ralrrp arid pmductinn of this mck in the Unitcd StatPR: 

t irac.  I Ctma). 
~ E T  ton. 

aMineml nsaotrms IT. H, for IW, C. 8. Ctrrrl. Survey, 1W5, p. 1W7. 

T h e e  average velues m p m n t  tho prim9 nt which the vnrinus clnssce af d u c t  were 
mId at the mines nnd plast~r plants, m ~ p c t i v ~ l y .  Id can wndily be seen that only sxtcn- 
m w ~  deposits aituatcd tnvu~~~hly  113 regarrla n~ieirtg and trnnspurtation can bs worked with 
pmfit. Gypsum iri autlicirnt quantity ta werrarrt exknuim dur-elopment and extraction 
is Imm b occur a t  only (lap Ioculiry in wutlicmtcrn .\luska. 

The Pacific (haat Gypsum BIuntlt~icrt~rin~ Uontpnny owtls claims on Gypsum Creek, st 
tbc head 01 lyoukmn Covr, m s ~ r ~ n l l  t~ny tort t l ~ p  pant dlom or Chichagof laland. Here a 
small bl& of mpum rnlarhdrlcd with cltcrty l i~neston~ was dis~ovrrad 1 mile up the 
creek, and many tons ni tltn rcrk Itsrc [wen quarried. Tmts wem m d a  which proved 
this rnrtprid to Iw an cxccptionally purp gypsuln snd futttrer investigations of the deposit 
have fnllowd. Two tunnrls FiwJ Twt apsrr were dsicen on Gypsum No. 3 chim, and in 
tach of these shafts (ifi and 7.5 [mt dwp werr sunk, alat~ost entiwly in gypsum. At the 
lower working the pypuni td appfirr 10 l~nre an emt-west gtrike ancl a dip aE 60' 6. 
Overlyiiq it are Strata RI ttlrn rrlrtglnuarmta, n-bi l~ bcoeatb it Led3 of cherty Limestom 
wem cxpowd. Fmm thr lmt Ion1 uf tlw s l la t~  tlir d e p i f  is e x p d  bp a c m u t  For a 
width af CK) fwt. enwring lu t l ip  north iZw hanging-u-sll conglornemte, but to the south 
penetrating n dialmw d13ct-. At tlir! u p p r  u'ork~ngp ou tlw wuth side or the c m k  two 
h d r  of Eypunl hnr-c twvn c x p d  En tllc shntt. T h e  sppear to lie reletiuely Bat and 
arc wpnrat~d fmnl cwlt ottirr Iy a atrntum of conglnm~nrte. 17 fact thick. The uppr 
hd j* 41, feet lhirk, and at the time crl ~lre  writer" w i t  the wbait entered the laaer twd 
foe a depth ul12 Iwk, but Jt&d not p s w d  ~bmugh it. The exkok oi the deposit was being 
invesr,iptrd by drills s~tmiup: from t l ~ c  Shalt and pewtmting the beds in ~ar ious dirwtionu. 

The gypsum and mn~)onlcsaac beds mt unconfomatly on U p p r  Carh~ifem~rs  lime- 
stone~ and am prohalrIy of earl? Np4ozoir -, ss nre mm>- of !he gFpsum deposits in 
the U'es~rn Stntcs. 

hvihluplnenta on B I n p  g t d n  h~ this company are in p-, sad a railmd 1 mile in 
l s ~ ~ t h  is in ~rlurw or congtructiou, which will transport rhe mpsurn from t h ~  r n i n ~  tm 
Lunkcra of I fKHl tons rapncity to he Imilt on H rvhsrl. ' K c  rrude product will I* lm$d 
dimclly iota hulks ur hargns and ~bjpped to P u ~ t  Sound, where a plaster mill is to h hilt .  

COAL. 

The mmt rxtonmivo explorations for coal in southeastern Iila~h hare h e n  at. Kmt* 
nahon Inlot old Murder Cove, on Admiralty Islland,n und Harnrlion Bay, on KupreanoV 
Iulantl. At L ~ M R  localities the coal-bearing formntions are Tertiav in age and made tip 
or conglomerate, anndatone, and ~hele .  The= beds are all more or lm lnulted and appear 
to occupy k i n a  lorrned in the tnota ancieut m.k beds. The coal ia with Tew exceptions 
an Impute limite and ocrnrs in narrow seams of nn eu~nrn~rclal ralur. 

At. Mudcr Covr ~xplombions were m d e  an a seam 5 feet lllirk Itwhaled 2 miles from d c ~ p  
rralpr.  This depwit, which wntalns the best grnde of cml in the regon, proved to hp nf 
very l~mited extent and not worthy of further develtrp~nent. 

s.,..-p.A 

Crude .......................... ,.. ................................ !&,I37 
Land plaster ...................... ...,... ....................... I ,  
Plaplpr ol P ~ r f s . .  .................................................. .! Zi-f,li:P 
Wallplaster ...................................................... 1 3W+*UI 

rWrlght, I:. R., A reccrmslsamea 01 Admiralty Islnnd: Bull. C. 6. Gsol. S u m y  No. 281: lW (b 
prws), 

W 1 . m  
142,4w 
%2. %!? 

l,mB,XW 

l1.m 
2.W 
3.2t 
4.35 
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MINERAL SPRlNQS. 

Cold mineral springs have been found at St. John Harhr, on Zmembo Island, nt several 
points near Eddystone Rock, in Behm Canal, and np Unuk River. 

At Znrcmtm Springs t h ~  water contains wnaidorable carbon dioxide with variwa mineral 
salts, wllicll lcnd to it an e m a b l e  flat-or. The point of outflow, which is covered at high 
tidp, flas hen  incased and a s m d  wharf bail t over it. The water forws ibelf up througl~ a 
pipc, from which demijol~ns and barrels are filled and shipped to Seattie, where bottling 
works h a w  bcen established. 

I n  Behm Cnnd the principal spring is situated on  t h e  east side of Revillngigedo laland, 
oppo~ite Fddystnne Rock. The waters emerge from fracture tracks in a handed-achist 
cumplex cut ly pegmatits dikes. The flow at tllis point isgreater than at Zarembo Springs. 
Cnrbon diuxidc and a ~rnall pententage of aulphursted l~ydrog~n are premnt in the water, the 
latter giving it a disagrwahle odor. Small shipmcnh have been made from these sprinpfor 
the fwd trado. 

On the north bank of Unuk River, about 20 milea from the mouth and 24 mila below the 
inhmatiwt~l boundaty, s, strongly carbonated spring flows fmm a6ssure in the granite. Its 
ternparrrture is 7%. (44O F.) and the daily dkbarge about 1,m gallons. With good tmu- 
portatiun facilitim this epriug ~110uld prove valu~ble. 

THERMAL SPRINGS. 

Thermal @primp o a r  at several points in   out he astern Alriaka and have been found by 
experienr:r% to pmsess medicinal properties of  mat value to sufferers fmm rheumatism and 
other ills result~ng from exmure. The Indims WEN the filst ta appreciate the healing 
power a1 the springs and made urn of them long before the invasion of the w h i b .  Of lata 
g@Rn c~h ins  and bath houses b a ~ e  been buirt at wveral of the springs lor the accommoda- 
tion of viuitora. Southeastern Alaska, howevcr, in not an ideal summer reao~t, owing to the 
excaasive rain, and the spriags can r ~ v t  be .W v~luable commercially as in more-favored 
districts. 
The springs occur without axception w i t h  intruai~e granite belts and issue from fracture 

planes in the same. In temperature they range from G 5 O  C. (150" F.) to 9 5 O  C. (ZIBo F.). 
They are extremely variable in compne~tion and precipitate, on m l i n g ,  ng.rarious nl~ncrds, 
forming crustitied deposits. The rate of discl~aw is not the same for dimerent hpringa and 
varies, probntrly, Imm sevcral hundred to 1,50U,WO gallons per day. One of the hottrst 
springs is located near Bailey Bay, Bpbm Canal, in thc Ketrhikao district. The water at 
thia point issue3 [ram q fissure in the graaih in the form of a let 15 inchen high and 1 inch ia 
diameter. On Be11 Island, just west of B d e y  Bay, sad on t l~e  north aide of Unuk Rivet, B 
r n h  from its mouth, BPP ~irnilar hot apringa, which are frequently riited. The spring with 
the greatest flow is situated opposite Great G I w e  on Stlkinc River, above the international 
bounrlary and serves the inhabitants of the Wrangcll district. In the Sitka district the 
principal hot sprins tiare 15 m i b  south of Sitka, at Hot Springp, where good baChs and 
houm bave 5wn built. Other localities where similw in~provernents have k e n  made am 
Tenakee InIet, on Ch~chagof island, and Warm Spmg and Cook bays, on Baran01 Island. 
Definite analyses and tsmperatures d tbe various waters owld not be obtained. 



THE YAKUTAT BAY REGION." 

Fmm Ciwm Swnd to Controller Ray, n dishncc of orrr 3M rnilm, the coast line in mmark- 
ably straight end mntraah strikingly with the derply indenied coart to the southeast nod 
northwest. (PI. U.) Its stmightoes is due to the steep1 rising mountain wsll of tlw St. 
Elias Rang  and o a aaward fringe of glacial dEbris brought down from the rnrtuntaina 
during a. former peric~d or greater cxtensiun of glaciers. .\t this e ~ r l i o r  period glwien 
qmud out at the mauntoin base, w the hIalaspina Glacier now spre~ds out at  thc b~ae of 
Mount St. Elisa. The moraim and drposits Irom thew glaciers built the low Ior~lmd 
which !rings thn mountain b w .  

About midway this straight stmtch OF m t  line is broken hg tlte b r o d  Yekutat Bay, the 
only notahl~ indentation in this part of the - i lask~n c o s t .  Yakutat 5 s ~  apms to the 
Pacific w a bruad Vqhaped bay about 20 milrs ~ i d c  nt the rntrancp, shallow at the mouth 
and deepening toward tila h e d .  Its outer shurrs w low where it oxtends acmss tho f o r e  
lmd, but lhcr abruptly rim where the  bay mirm thp mountains, and th~nco onward to ils 
hpad the bay is is magnificent fiord. ITll~rr bnlh shoivs ot this b8.y cnter the mountains it is 
called I)isenchmtmmt Bay. - i t  tilth I I P A ~  01 Diwnchaulrnmt Rny ths fiord abruptly 
tnrna nod cxtendr hack toward the I3ncific. This pRrt is called Rumell Fiord, and its 
h ~ n d  lies wlsidc of tbc mountains ill tlw forrdnnd ~ w t  of I'akutnt Ray. There aro two 
amall 'ormclr~s of Ruwell Fiord, known as Sunatak Fiord and Seal nay, respmtivrly. 

The whole iiurd imernbl~s a bent nrn~  %it11 t l ~ r  shoulder a t  the Pacific, tbu fist at tlip. head 
of Russell Fiord. On thc inner sidp or tliir bend is it mountainous peninsula with penke riaing 
from 3,000 tn 4,500 Iett. The ohhcr s b o m  riac to still greakr Itcigbk, reaching 5 , M  t o  

6,000 feet within a few miles of the. fiord. Rack of them peak*, toward the north, northwest, 
and nortbaast, m o w - ~ ~ . p p d  mountins rise to heights of 10,m to18,000 let. 
Thp hw mountains of the puinsula support small valleVv galciem, but from the higher 

mourhtaina huge ice streams d a n d ,  tlirer or then1 rcaching llle wa. Of thms glaciem i.he 
largmt is the I-l~llbanrl, which di.wl~arp i t s  iwbprp inta I?isencbnntmrnt Bay, whew t h ~ y  
join the bergs Irom the sniall~r fl~nl(-c Glaricr,  R m11m tnrtltcr southwest, The third 
tidal glacier is tho Nunatak, which clbttlrs thr hcad cr( Suuntuk Fiord. Suuth of this in a 
large, nontidal glncier called tho Hidrlm Glacier. T ~ P W  is clear c~idence that these gla- 
ciers wore once mom sxtenaivc and, in fact, that they Iorrncrly extended throughout both 
e.rmEi of the fiord. For yeam mmt or tbc glacien I t a v ~  b e ~ n  receding. 

Neither the lossile nor the mck collectims have rs yet k n  carefully studiid,m that it i s  
at p m t  impossible tomako a final statement of results. Tberc are four terranea of dis- 
tinctly diKerent character, whiclb Irrr the present will bn mlled, respectively, (1) the crystal- 
line rocks, (2) tha "Pakutut" wries, (3) the coal-bearing kds, and (4) the unconaolidsted 
deposits. 

8 Acknowd en- am due to my two a S ~ o d a t ~ ,  Lawrence Wrth and B. 8. Butler, lor s8icIent 
assi8tanCe !O t%: 3 work. 
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The crystallint! rocks, wllich are.evidently the oldest, conaiak of a great r~riety of both 
igneous and metamorphic types. It includea granite and other plutonic igneous rwks, 
different kinds of p c k s  hod schists, slates, arid stwtchh~d conglo~nei-ates. The crystalline 
rocks lie Ierther inland than the Yakutat mries,m and tlie huodary bptween the two is a 
nearly strnigh t lina extending along the northwest rtrm 01 Eu&II Kord, crassing Nunetak 
Fiord diagonally, and thenw running ocrom the  mountains to Hidden Glacier, which m u -  
pies the next large valley south of Nunatnk Fiord. I l-t~ew the two serjea outcrop on the 
south ehore ol Nuo~tak Fiord and in the IIlidden Glacier valley they sre evidently aP,pa- 
rated by a lault; and an ezttenaion oE this fault would carry it down the northwest arm of 
RUM]\ Fiord. In consequence of this dimerenee in formation, the northeastern shore of thm 
northwest arm of Russell Fiord i s  bordered by aIah and the southwestern ahore by the 
Yakutat, series. No f w i l a  ware found in the crystalline rocks to indicatt: their e, but the 
p a t  amount 01 intrusive rock and the highly mekmorphwed nature oT the sedimentaries 
jndicstcts a greatrr age than thst or the neighboring Pakutat scrim. 

PAKUTAT SEERlX13. 

Betweon tha crptsllin~~s and the iorelrurd, both on tho peninsula and in the mountains to 
thp northwest and auutbr~st of it, there is a complexly folded and faulted mriee of m k g  in 
which thc three most prominent elements am ( I )  a eerie# at thinly bedded black shales nnd 
gray sandston@, (2) a black-shde ponglomeralm, with crystalline phbles and bowlders, and 
(3) a maqqivs crystalline rock of peculiar nature and relations.. In wmc places this last rock 
is sandy in character and in conglorn~rntic, including ~tnfllnr fragments of hlack 
shalc in bands. Undcr the rnir.mcrpe it a p p m  to be fragmental and shows qultrtz, huh 
feldspar, mica, and otber minerals. For ttw p m t ,  awaiting iurtller petrographic study, 
ibis m k  i4 t~ntstivdy cl-d as $[1 indurated tuR. It occurs in p a t  masses and i s  tha 
most prominent, rock in the Yakutat series. 

In addition to thesa mcks there am lesser areas OF mame eonglomernh, occasional dikos, 
and l i n ~ i b d  arcas ilf gmnitc, crystalline limcstone, and s dioritic rock. The ficld ~rlat ion of 
the granitr and othcr cry~tdlina mks  indicates that thcse. are t h e  k r m c n t  on wllicll the 
true Y n h t n t  wries restfi, with the black-shale csonglomeratr at thp bnse of this wries. 

It wss round i r n p i b l o  to work out the succswion in the 'I'akutat series, or tm makc ewn 
an approximate ~fititnate of iu thick~ew; The entire eriw is complexly ffildfd in gwat 
mmp-dl overturned folds and is turnplicat~d by an intricate wries of minor lolds, con- 
tottiona, and faults. The folding and faulting has often wulted in a veritable kneading of 
the rock strata, and trequentlg in B hmcciation. A score of faults are oltpn virrible on rc 
single outcn~p a Ipw quam yards ifi area. But thin complex folding and faulting has not 
mficed tn metamorphw the strata. 
The Yakutat wrics is remarkably unfowilifemus, not because of destrttctioo of the £&Is, 

hut evidently beeauw of their or i~ne l  absence From the beds. Plant Iragm~nts and some 
animal remains occur occnsioually in the ihin-hedded shak-sandstone strata, hue a caniul 
wnwh failtd to disrou'er any beds yicIding nbundant or chatarteristic imsils. The report of 
T. W. Stanton indicates h a t  the fossilrl are nat suajciently typical to determine the ape OF 

! I r ,  COAXrBEARrNQ REDS. - 
dust outside of the mountajn iront, on tho west side ot tbc head of Ynkutat Ray, m u m  

what is apparently a younger s e r h  than the Ynkuta~  It cous~sts ut ~~.ndstones, clap, 
bmwn slrales, and some caal beds. The= beds &p amply westward [45Q-750) and am 

aThe term# Yaktat Rampnrt [p. la0). O m  ( s01, and Veldez ( 80) ~ r i e a  a~rcapplledbythcmr~y 
ox lorrrs to ler e hetek eneous a grepatjonra ovrwks about t i t r ~ c t  llctlc *.on known The n&meaaw 
srl?l retalned nyihnrlgh $18 uw of th6 word " s A r i ~ a "  In not ~tiumold rdll lherllles nt nammwlatnra 
glven In the Tltv~~l~-IoUrth Annuat Iieport. Wihll more datahld work, tbeve aggm#ata probably 
wU1 l ~ s u b u i v ~ d e d ,  autl tho word "ser~ea ' aImndone3, 
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markedIy in contrast with the 'akutat series in general lithologic character, in degree of 
induration, and in the absence of marked folding and faulting, all of which indicate more 
recent age. Their exact relation to the Yakutat series could not be determined, the con- 
tact being hidden beneath glacial d6bris: but the two series were traced to within a quar- 
ter of a mile of each other. It is probable that they arc scparated by a fault. 

In one layer abundant plant fossils m-rre found. The collections from this layer have not 
been studied, but from a hasty examinat~on F. 11. Knowlton reports as follows: 

There are six or eight species of plants ?resent, among them being minute fragments of a conifer, two 
ferns, and a number of dicotyledonous leaves. The conifer appears to  be a Glyptostrobus or a very slen- 
der Sequoia. The ferns both belong to the genus Dryopteris, onc of them being in beautiful fnlit. This 
fcrn is hardly to be distinguished from a species now living in Jamaica. The dicotyledons seem very 
modern in appearance, among them being one beautifully preserrcd loaf which I am not able a t  the 
moment to distinguish from an undescribed specios of Sterculin from Pliocene beds of the Cascades of 
Columbia River. 

So far as this hasty examination shows, none of the plants is reforablc to  the Kenai, and if the exigen- 
cies of the stratigraphy demand that they should be referred to the Pliocene, there is nothing to  con- 
tradict it. 

UNCOSSOLIDATED DEPOSITS. 

The unconsolidated beds include a conlplex series of glacial and aqueous deposits. Some 
of these are being laid down now in the form of moraines along the termini of the glaciers and 
as alluvial fans by glacial and other streams. Some of the deposits were formed during 
earlier advances of the ice. To the latter class belongs much of the deposit making the fore- 
land and also a series of gravels forming cl~ffs and terraces at various points along the shores 
of Yakutat Bay and Russell Fiord. These terraces consist of cross-bedded sands and 
rounded gravels containing a large percentage of crystalline rocks. Scattered through 
these gravels is some gold, which, when concentrated by wave action on the beaches, forms 
deposits which are worked in a small wa? 

ECONOMIC GEOLOGY. 

Yakutat Bay has been a highway for a large number of prospectors on their way to  the 
gold fields of the Alsek Valley. One route n7as over the Nunatak Glacier: another to 
the head of Russell Fiord, thence o~cr land to a glacier leading back to the Alsek. Natu- 
rally, therefore, the shores of the fiord ha\ e lwen quite extensively prospected. As a result 
there has been much staking of claims, but no discoveries of important mineral deposits 
have so far been made. Four substances have heen sought here-petroleum, coal, platinum, 
and gold. Each of these will be briefly considered. 

PETROLEUM. 

Definite information concerning the reason for the search for petroleum could not be 
obtained. Probably the principal incentive was the discovery of petroleunl farther north- 
west in a similar topographic situation: but it is reported t,l~at surface indications of oil have 
been seen, though the present study failed to find any of the localities. Whatever thc rea- 
son, the shores of the bay were staked promiscuously, both on the glacial deposits of the 
foreland and the hard rocks of the mountains. No explorations were made so far as could 
be learned. 

There scems little reason to suspect the presence of oil here. The glacial deposits of the 
foreland may of course corer oil-bearing beds, but nothing short of borings would dernon- 
strate this. The rocks of the Takutat series seen1 unpromising, Iwth because of their bar- 
renness of organic remains and their shattered condition, which would seem to be most 
unfavorable for the storage of oil. Altogether the prospect of finding petroleum here seems 
very slight. None of the Alaska oil wells are in rocks of this lithologic character or age. 
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COAL. 

Several st11uI1 beds of lignitie coal occur in the coal aeries wost of the head of Yakutat 
Ray, the I m p s t  being 2 tu 3 feet thick. T h m ~  beds outcrop along n small mountsin Rtream 
bed and n mile or more farther west along the strenrn which iawes from the Atmvids GIn- 
cier, and Rome pmspeding has b w n  done in ~ a c h  place. On t,he Atre~ida  outcrop a sltort 
tunnel, now caved in, war made by Jack Dalton. Althougl~ the con1 is rrppawntly of fair 
quality forlignito,thssmallsizeof the matne and thsirsituation give lit.tls indicationof iutum 
value in competition with the coals farther n o r t h m t .  Even if t l~c  coal wem b t k r  n ~ d  
the seal11 larger, tha ~ituation in  lldverve t o  developnlent, for the WWE nenrcsk the mine is 
expased to waves whichenterthe hmad bay from theFacifrc, and it is rendered mow unfavor- 
able by tlir: a lnmt  cmnatant presrnce of %stream of icebery from the Hubbard and Turner 
giacien. This kartd of floating ice is mnetimes dimcult to pam thmugh. 

Cdal l i ~ s  been mported frurn thc J'nktltat wries, but tho writer was unable to diwover 
any or tu find anyone who knrw definitely where any occurred. Ver.y thin ear1l3 of d 
wrr Io~lnd in a few p1nrr.s iu tlw black s!udtkq, and some bits were found in mornin-. 1I 
ronl o c t ~ m  in Lhem rocks, tlw folding and faulting would unqucstionlttly intnnlr~ca most 
wrious problems for guccessful r ~ ~ i n i ~ .  

T l r ~  report of the presonce of stream platinum has led tn some search for this metal, and 
in ISW R, party nl  pmpernturrr w m l ~ ~ d  the pnvelu of an alluvial fan near Hubkrd Glacier 
lor platinum, I,ut hlrd no ~ n a k r i d  ~ucaesa. 

CIDLD. 

W l ~ n m r ~ r  t l l ~    rave la nt the benches in the fiord were w w h d  during this Btodp colors 
WPPP ro~arlrl, and ~~roapec1A)m repor! the sam~ result, but stnw that it is wrelg in paying 
quailtitirr. It nppenm to hp rntlst abundant near the gmceFpE t e r m  of w l i r r  glacial origin. 
At  iwo prlinta thc wi~rhing of the bencll parels ia at p m n t  intermittently mrried on in a 
~nlall w v .  Ono o l  t l w ~  i.g nenr Ynkutnt, on the ocpan kwh of Khsntaak Island, where 
thr wavra are cutting back in!(, a p v c l  r11B of glncinl origin. Tha other is ut Imgan Bpach, 
t~ort l~  or Kni~l i t  Idnnd, on lllc ravCrn sidc of I'akatnt Bay, where the RBVCS arc a h  cut- 
t ~ n ~  into gri~rrl trrrnce fur~ncd during tlre greater advanoe of gl.lncism in this rrgmn. 

, In each ],I~rr t hcm RLWIIIH to 1w m n ~ i ( ! ~ r n I ~ l ~  ~ I I I ,  cspcinlly where the high wwmcs hnve 
h n  workinl: n t  tlrs haw of thr ~ ~ V P I  rlilT. Tlte chid  difficulty ia the absenw of sruffi- 
ci~lnt wntm Pll4y 111 ACCC~Y, Tnlcilip adreninp of tho run+R imn~ rains, purtite of two or 
thmr work tllrw hmh d ~ p i t s  now and than. One party of three waa at  kork on I w n  
b n r h  st f l ~ o  tinlo or t h ~  writrrb virit ant1 r~porttd tlmt they wpm baroly making wsgcs, 
lnri, it had l>rrn a pcvliarly ~~nhvornblr wrid of clear, dv went l~~ t .  

It iu p m u i l ~ l ~ ~  that with mom mlrr sutu~rmiul poPd wnslling could bo dam, and b g a n  
RPAEII Jlnq an nl~indmt 11~1ppIy available a t  a mdernte expenditure. Up to t h ~  pw.wnt 
t inw I ~ P  ~ l d  wasllitlg har nI1 I*m dona by parties p i n g  out for a Icw dnya or m k s  and 
einplying tlrr niriiplrut p q i l ~ t r  drviccrl tor lrnding wntrr tn t11~ir m r k ~ r s .  

That tho p l d  rA)nlea lmni t l~n  grarrlr ndnlitq of no doultt, and this naturnlky mires the 
qulwtinn wh~tl i~r they too may not pap fur waahing on R l a p  w ~ l s .  On tttia paint no 
intonnation in nf Itnnd further than tho fact that gold, pmhblp in mall quantities, exists 
in the p r e l r  hem and .elwwl~rm on the d ~ o m  of thc fiord. 

Attempt* Irarr been m d o  1)y pmsptxtors to find the .wrce of thin p t d ;  h t ,  so tar aa 
muld hp Iearn~d, by e i ~ a r r l l i n ~  in tllc irnrnsdiata neighhorhond of t i lo  p v r l s  t h c m ~ e l v ~ s  
and panicular l~  iu the ral1ry.r h c k  of the trrmm, thir warrh has naturally been fruit- 
kern, since tlie gravtls wrr I>rot~dht Ln lhcir pr~.wnt pmitinri lry stwarns supplied by tho 
melting gtaeiem, formerly lnore ertmsive. Tlrc nmtrcc of the gold i a  hack in the crystlrllinc 
wks,  and the search lor it, il carried on, rrhnl~td lm d i m r t d  tll~rn. It may Iw so dimemi- 
nshed as to he of n o  econornic val~re, or, if not, it map orrltr so far hack Rrnonn th glsc'icrs 
as to ba i n m m i b l e ;  but there, and not mong the mek of the Yakutat =rim, it will be 
found, if anpwhent. 



DISTRIBZTTION AND CHARACTER OF THE BERING RIVER 
COAL. 

INTRODUCTION. 

The following pagm contain some of the 111orp inrponant 1m-A* of an economic hrar in~ 
hmupht to lig11l during last s ~ a r u i ~ ' ~  work in t l~r  hrii!g Rircr ml field. P ~ I ~ I I I E I I A P ~  
reportso hssed on earlier reconn~iswnr~ work l t a r ~  ulrradg h ~ n  pr~blish~d. Tllt, wnrk 
of the season of 1905 wwof a detailed cliarartrr. inrluding not only rnrrfill p l + c  attidim, 
but the pmparationoI d@niIed topogmphir and p lug ic  itinp. .I final rnporL, to tm ac1'11111- 
p n i e d  by t h m  m a p ,  is in proparation. 

The mining d~veInpmenLq of t h ~  pwr p n r  h a w  ronqiqtcd dmmc ~ n t i m l y  of p m ~ t i n g ,  
ot land surveys, and ul  survrys lur milnlud corrncct inns with tide watrr. Sorcrnl importwit 
iunnuls am under mnstrurtinn, Lt l t  HI no p i n t  I IM acark y m p d  tar ~ n o u g l ~  to pnnit. 
tho mining of ma1 in conui~crrinl rluantities, rrpn i T  t ransp~rtntia,n wpm pmvidrd. !ma! 
dcvelopnlcnts ha*-r tmn hrld hark try tlir 1nr.k of hippie:: fitrilitim and nlw by Tlrlay~ in 
mrtrring title to tlla land. 

EXTENT OF THE FIELD. 

The area of coal-llcnring rocks irr shorr-~~ nppmxiuiately on the mompanying map (fig. 2). 
While the rwuthcrn lirnit of the l i ~ l d  i.i knlnvn w i t h  r1~11aitlrrnl)ln ~rcurney th~r~ilCflwt~t it* 
sntira extent, the wrstern 1101~otlary is ttlr4rhrtnit1, lipparing 10 tnr in p ~ r t  dcterrninrd l)y R 

mne or fntllting. The crml disapppn~ t~tirlrr tllr rrtrrlying m r b  n l o n ~  thc !~odhrrn !lor- 
der of tlrr lirtd, where in Honw [~lnrm it w m a  141 In, v t ~ t  ~ r l l  Ipg lnulta, [jutA in nthsr plwrr prr- 
surnabty ~ x t e n d ~  lor R co~id~ri t1) l t~  distnnen t~nrlrr tllr rll'rrj+t'i~~fi m c h  and ynrlpr Ifartill 
Rircr Glnci~r. I ~ f w t h e r  OP nitt I ho POHI in 1i~i-n I I ~  ntrh d ~ p !  hq HTII! ~tridor such rondit I~>M 

a? wut~ld wndcr mining I~astt,ic i~ not Irrloau. Thc mrtrrn zer~nintrtion of thc fieEd la nut 
known, w it tmxtctlda lwgond the region it! w l ~ i r l ~  pf~hgic? l i c~ lr l  work llns lnet~ 4!~ht*. TIIR 
s r e ~  of rorl outcrnpn i q  at lemt 50 rulitrre 11littw. I'nll>~illly at I ~ w t  20 R ~ I I ~ M  i n i l ~ ~  liloro 
am undcrl~ia by coal at a p a t e r  or 1- distunca bohw tho st~riacc. 

OEOLOGIC SECTIONS, 

Tbe mneml poIq$a .sequence rind the wn nl the racks in tha Pantmller Brtg r e ~ m  urn 
a h m  in the Iollowin~ tahle: 

a-)Nm neldr nl Alaska nnrl th@ ncdnpr Rlvfr roul Helrls: null. T, 8. C l y L  9urvo Nn EZ5, IwW 
pp..Wi-Wz. Tho wtrnlmlal l i ~ l d .  d tlutskn, wllt~ *n wnhnulic sf tho !%*On Riwrmal tp~i i l#  1luli: 

S I:rnrl. Survey No. Z.4. 1'05. Ilcrtul: ILtvcr c o w l  tlrlrl: Dull. U. S. ~euPi. Survey No. S J ,  IW, pp. 
I *I 5t). 
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OdTir+fmmtdimr* in PnnfmlIm Roy qh. 
------ 

dm. I Nnmr nllormntlnn. ' I-ltholoplc fh~ract~r .  Thlrkncm 
- - -  ---- _- 

Fm. ?.-Map n l  n f r l f ~ ~  Rtver oonl rlrltl, nhnutnp: I ~ R I  !\ntlrrlnln hy wnI. 

I I porternmrf.. ...................................... .i Silt*, uandn. m i d  Anyn. ......................... 
T~rtiary ...................................... .....I Shale, wtttb nnmc r l lndrtm ........ 

Do ....-.......... KttahUk* tormstlnn.. ..... I Ark-. r l t h  coal t r d a  and noma 
rhnlr rnrl ranrlfltnnr. 

. Du .................. KrWh fmmmtlon .......... I Rh~hflF~. ~ndnlonr ,  and crmdmnw 
R l a ' .  

wnnroic nr h l a ~ n i r  ............................... .I . \IL~c. mvwarkr .  ~ n d  vnlranlr I 104 ha. 

Cuntect wlth overlying lormrtlnr~. 
Rhulo, ~ I L I Y . .  .................................................................................. 

2,M)O+ 

3,61M,a0(1 

2,m+ 

............ 

Rhclu . .  ...................................................................................... 
rnal (nh~ly nt hnttnm tor 1 loot) .......................................................... 

Shalu, dark, t)uC W ~ F h m l n ~  brou7niah rrd.. ................................................... 
rnni.. ..................................................................................... 

Ahals, vIlh nml! Foal.. ........................................................................ 
~ i h ~ ~ h t ,   its, tunny. ............................................................................. 
Arknsn. ........................................................................................ 
Shulc, dark. .................................................................................... 



MP, mvbmmmun. with hands ml fI l o  12 Ir~rh~.r th1c.k Ic.rpwurn poor). ......... . . . ....- 
A r b ,  flaggy and 6nrpmlw-d. with mom0 ~ f l ~ l t l u t ~ ~ n r  ......................................... 
Bhslr. mbnnnmue ... . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . + . . . . . . . . . . . . .. . . .. . ........... ... . . . . .. . . 

Can1 . . . . . . . . . . . . . . . . . . . ,. . . . . . . . . . , . . . , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. - - - - - . -. . . . . . . 
Stlate, rnrhouemmos.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Arkwp, Rsm, nnr v a i m r l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 
Ehak, tlne gruinpd, blur.. ..... . . .. . .... . . . . . . . . . . . . . . . . . .... .... ..... . -.. . .-.- . --... . ... ... ..- . 

Cos1 [enponttre not god.  n l l r n s  L P d  w i th  shelr) . . . . . . .... . .. . . . . .. . ... . ... . ..... . ... . .. . . . 
Arkom, fI-. ~ n d  shalr.. . . . . . .... . . .. . . . .. . . . ... . . ... . . .. . . ..--------.---. - - - .  ....-. . .... ... 
Khalp, carhnamrls, with me1 {~xpnsun- ohwarn). . . . . . . ..... . . . . . . ... .... . .... . . .. . . ... . ... . 
A r k w ,  A m y  .................................................................................. 
Bhaln 4 t h  ililn cnal iltrrnkn nnt-half fnrh I hirk. ... . ... . .... .......... ............... . ........ . 

rnn1. .............. ... ..................................................................... 
Rhnlc 11nA flumy mrkow.. . . . . . . . . . . . . . . . . . . . --. . . . . . . . . -.. . . . . . . . . . . . . . . -. . . .. . . . . . . . . . . . . . . . . . 

real ............... ................................................................ * ........ 
Shnlr.. . .... . . . . . . ... . . . . ... . ... . . ... . . .. ... . .. . . . ...-.-. . . ...--.... .-.-. ... . . . ..... ... . . ... 
Cnnt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 
Shale.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . ... ---. . . -----.  . . . . ... . . . . . . . . . . . . . . . . . . . . 
Con1 . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .. . - . - . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . -. . . . . . . . , , . . . . . 

Arkow, Ilrggp, and ~ h n l ~ .  . . . . . . .. . ... . . ... . . . .-. . -. . . ....-.. . .- - - -  - - - - .  . . . . . . . . . . . . ... . .. . . ... 
Coal, c l e ~ ~ n . .  . . . .. . .. ... . . . . . . . . . . . . . . . . ---. . ... . .-.. . . .. . .. ... . . .. . . .... . .. . . . . . . . . . . . . . ... 

BRalr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . - - . . - - . . . . . . . . . . . . - . - - . . . . - . . . . . . . . . . . . . . . . . . . . . 
Arknm, Itng~y. wlth mome shala.. .. . .. . . ... . . . ... .... . ... . . ... . . ... . .... . . .. .. ... . . . .. . . ..... . . 

ral. ........-........... ,. .................................................................. 
Shrklc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
('041, c h n  ................................................................................. 

Shnlr . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . - - . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A r k o r .  ... . . . . . . . . .... . . . . . . ..... . .. .. --. --. . . ... . . . . . .... . ... . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . 
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Contact with ovmlySng formation- FL. in. 
Arkow, pndbly with lhln b d a  of coal ... ... . . ... . . .... . ... . .. ... . . .. . . ... . . .... .. ... . ... . ... . BO 

Coal (,5 to 0 rapt tmrk), with ~ h ~ l p . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ---. . . 10 
Arknse ......................................................................................... 8 

Coal.. . . . . . .. .. ... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Arkom?, thh lxdded and ahaly. .... ... . . .......... ... . .... . .... . .... . . .............. .... . . ..... 
Rhnlr, dark. ..... ............... . .... ..... . ......... . .... .... . ..... . ... .. ... ...............--... 

Co nl... . . . . . . . . . . ,. . . . . . . . . . . . . . . . . . . . . . . --.. . . . - - . . . . . . . . . . . . . - -. . . . -. -. - - - . - -. . . . .. --. . --- 
Shalt., dark, wlth llme mneretbna.. .. . . .. .. ... . . . . .. . .... . . .. . . . ... . -... . .........-........... 

Coal.. ............. ..... . . .. . . . ... . . .. . . . .. . . . . .. . . . .. . ..-. .-... . . ...-.......-.-...--...-... 
Shale.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . - -. . . . . . . . . . . . . . . . . . . . . . -. --. . . 
Coal. . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . - . . . . . . . . . . . . . . . - . . . . - -. . - -. . . . . . . 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Shale, dark, 4 t h  cnnmtlonr, thln b~ds of nrkou, and r r p r a l  hPda of coal w l w e  t h M m  
wuld not be determlnpd.. . . . . . . .. . . .. . . . ... . . . . . . . .-. . . . ... . . ... . .................... .. ... .. 

Arkow, thin hcdrld.. . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . .. . . . .. . . . . , . . .. ...... . . . . . . . .. . . . . .. . . . . . 
Shale, dark.. . . . . . . .. . .... . . ... . . . .. . . .. . . ... ... . . . .. . -.-. .. .-. . . . . . . .. - .  .-.... .... ..... ..... 

Coal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . 
shals..* ......... * .............................................................................. 
ArLo*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
fi hale, wltb soma msl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Arkow.. . . . ..... .... .. ... .--... ... .. . . ..-. .... - . .... . . .. . .... . ..... . ....-........ , . .... . ... . . . . 
a h a ~ ~ .  d u k  .............................. .... . . .... ..... ... .. .......... .......... ...... .... ... .. 
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STRUCTURAL FEATURES, 

Them arr two t p p  of structure in this c.onl field, tho line of wparntion p ~ w i n g  tlirangh 
Ihr rw~IFrb,v rllC'anycln Creek find kgi -e~ in~ very vlmly wjt,h iho divj~ion l ) r t w e ~ j ~  i l ~ r  nntlim- 
rite and hiturninous mal. 

The western district, in which the cod is mmibitun~inoua or mmianthrnritr, i s  C ~ ~ R C ~ B P  

iwd by opon and for the most part Fairly regular iuld9, ol which 1,wo rr~~ijor and gcv~ral minor 
qvnrlinca mrur within tho area u l  coal-beating rocks. This structuw i~ illustrahd in fig. 3, 
Sonw 1ai1Itn are p m n t .  

FIG, a+-Sectinn from Lakr Cllarlot,tn to Lake KuBtnh. 

The Padom district, which lie3 ta the e a t  o l  Canyon C m k  and Carbon Xlo~rntain and 
whir11 mntaina snLhracilc roal, is charnrterized by atmast uniformly n o r t h m t w ~ r d  d i p ,  
ftaqu~ntlg eG low fingleq, and Ily numerous dikes and  sill^ uf i g c o ~ ~ a  mck. Tbe stmcturr ul 
t  hi^ end of tho f i~ld in Ilardly n.q simplo rm the low and apparently uniform d i p  mem Oo indi- 
catr. Wllat welns to bo monorlinal dip is in reality sometime* close ovestr~rnd folding in 
which the rnck~ are bent hack on themsclvrs m that thc opp i t e  s i d e  of .B lold %PC pamllr!. 
Thr rorkq am ~ l n n  broken locally by faults, which cause a repetition af the bcds; while thcrc 
are nlm plnoes where tho k d e  am involved in complex close fubding with stmp snd not over- 
turned dips. 

COAL SEAMS. 

The P X ~ W I I W R  or nnihmcih nt the extreme end end of the *PA mapped am for thp mnst 
part wrll up l l r ~  ~nuuntain sidrv and inmcmihh.. lollnw-iwg.wam~ were mcarrured mci 

snrnplrrl: 
Srdion 14 maw upci-eekfm F'ourlh Berg h k e ,  dedm f $50 f&. 

t'0fl.l s.. ........................................................ ,..... ................... .... 8 
Cnnly flhslr. .................................................................................. I 
rontn  .......................... ,.. .......................................................... LI .................................................................... rr,aly ohmlo. .. ........... ,.. 3 ..................................................................................... Coat a . . .  8 

61bab flnnr. - 
2 lo 

#tr(ks, IS. ma W.: dlp. W .PW. 

,%ion in gulch ob Atad of S c d  H q  toke. 
Rmdstom m f .  Ft. in. .................................................................................. Coal. briny.. 6 

Coel, hnml snd br l ~ht  ..........................................-.................... ... ..... 2 2 
SnWy shelr flow. - 

3triltp. X. K;r( W.: &fp, YE. 

AFmut R milr R~WIPP [his, nn the north side of t h ~  rallqv and juat, b t n w  the hangin~ghcier, 
a 7-foot bd or anthracib is ~pporfd.  The sample ahown to the writer is wry bright, hard, 
and not. cmrrtwrl nt fill. 

Th* kh rxpm~rrs o l  anthracite seen bp tho writer rre in Carbon Mountain, where the 
following wction?r were m ~ a s l l d .  
-- - - - - . . -- 

e Includd la ~ r n p l c  No. 1, p. 74. b Included In sample No. 2, p. 74. 



Section in third (matern) a p ~ a l q  r)n hilh;iii: bail nm rmf ~ i r t r  ? f Cmkn Mountain. 

Bhnle -1. Fs. i l l  
........................................................................................ C ~ U I  ~n a 

Shale noor. 
Strike, Kp'. K.: dlp. W Y\V. 

6dirm nn rnd nitle 4Pnrbon J f m r r l ~ t  i n ,  ~fmnrl 111wn i y * f r n ~ ~ ;  I I V R ~  ~d of h;Ellside frail. 

B hale m f -  Fal 
~ a e l  n ......................................................................................... 16+ 

S h a l ~  floor. 
Strike. S. i?* E.: rllp. 2?0 S I V .  

Serlion wt mst airlc of Carkn Jfn~mtfl i ~ . . f i r d  o p n  in!yj'mm  red end qf JliG~irl~ imi6. 
Ft. It[. 

........................................................................................... tmia to n 

Tliesn t,lirm ~ectinns are nit prr>l~rhly nn rlw sRmr warn, which the nanerrr rluim to have 
rol)nwml nltrlk~ Lhn ~nnl ln t r i r~  sidc Inr 2  mil^:, finding in tlak distance t h i c k n e w  mnpng 
lrnm O to 25 (cot. 

Atmut %W) hret llclow bhiu in nnntllrr wnnl wl~irh in mid to vary in thirk~~e-w tmnt 4 to I I 
fret. Tlru roll ow in^ mrtion tvnu m ~ a s u w d  I)! tlir n.Gtcr: 

fihalri mnf. Pt. tn. 
l ' n ~ l c  ......................................................................................... 4 I 

Fhrlf fltmr. 
Pcrlkc S. W8 \I+.# dlp W NNR. 

%;-em1 other wnrna aw ~xporrd lowclr down ttkr faw of thr mountain. 
An importnnt and apparmtly wry prsistmt sram is rxpowd dong tho w e d  sjrln and 

npnr Ihr t41p r h  E'nrhrin l l u ~ ~ n t n i n .  It  k pawihlv thr Rnmp nq t,hr t1pp.r manl, wfrrrnd lo 

Stdim al north rnd of l i i l l~irlt  lmil on l / r ~ t  N;I!P r?f /'n~JHlm Jfmtninin. 
Eihsle mf. Fwt .  

CbnId (hflght, CIFM, a r d  OlW I r E d ~ m t ) .  ................................................ 15+ 
Rhntn floor. 

PtrlknN.H*W.,dlp2Sm?iE. 

Rhr k mof. F~nt.  
Coal r . .  ........................................................ ... ........................... 10 

Shnln flonr. 
A ~ r f k ~  3.5F E., dlp 6" SE. 

Thp following sections, taken R litth- TartIn~r wtrih tm tficr wrst nido of the mrnp ridge, stow 
H ERRJ which has t h ~  phL+mJ r l in rn~t~r in t im of thr R R I ! I ~ P ~ ~ P  n1 i h ~  0th-r a p n i n p  in bhe 
virinity, but whose anal,ws indirnt~ R ~ ~ m i n n t h m i  tr. From ~ h r  ~truc!wral rplatioos jt 
seems pmbal>lp tlint, onr! nl thr warns mrrrapntl* In ~IIQ lorr-lbr ma1 d ~ w r i h d  tmm the east- 
ern side of the mountain. 

B~et im in npeninq nrnr rw$l ( ~ r m k t  .wirlpl n f ( b r h n  dfnrrntmia hhvm Iruilx. 
Rhslo roof. Pt. In. 

Ton1 I... ................................................................................ 5 3 
Shalt. flnnr. 

a Included In mrnpln No 7 p, 74. d I nrltldPn In -a myle No. 6, p. il 
b l n r l u d ~ d  in rsmplc NO: i: 11. 71. r Inr.l~l~l& ~n sanipl~ Wn. 7 p. 74. 
clndrtrld In Ramplo No. G, 1,. 74. f Inrlutled rn sample No. R: p. 74. 



S&im in o p i n g  rflf~rl hrlmu tlte arttion jud qi t 'd~ .  

Shnk rmt. PI.. In. 
Ivml, impim.. ................................................................................ a 
I 'nrCrtpml~dhnnl)  ....................................................................... 2 10 

Rh*k a m .  
arrilnt K. P K., Q I ~  wm NW. 

Numvmus uutcrnp of nntlrwrit~ (mwil-y p l l y  ~ x p m v r l )  wnm m n  on t h  hnkm of 
Canyrn ( 'mk [or B d i ~ t a n v ~  t1l2 nr 3 mile5 ~ I U W  the glii(~ic.~-. Tlin lollowing crtionn wpm- 
sent lht. h w t  ul outrrup: 

Srrlim in d r i p p i y  crn n d h w d  h k  r ! f  1'Frar ( b e  a h m  f&. 
Fnt .  

I'nal ............................................................................................... .I: 

,%ion in a ~ i w  nl fd q(.Clu~i Clwk fall*. 
PWl. 

Fwt. 
.Smrlyshsk ........................................................................................ 3 

L'ol l  ........................................... ,.. .......................................... 4 
Smd?. *hale floor. 

Etrik* S. W E., dIpflfb W. 

T h i n  is [he Etiwmt mnl  r~pwwrl in thr m+n. Them in nn inlnlsive m m  in vcry e l m  
pmxitnity to tlir rmE, Imt 11 r l i m  nnt .wm to haw ~ I t e r t ~ l  it. 

Srr-rn~I workatrk. warnu nnv rxprvwl am Tnaet ~ r w k ,  Thtr f(dlnwinfi. epctions, m g e d  in 

Srrtion i r a  ttinrtrb FiMfrrt M n m  linrtn ofi Tro~rt C'rutk. 
Pt. tn. 

Cml ........................................................................................ I 6 -- - -- - .- -- 
,I Inclndal1n mmvlo So. 9, p. 'M. L lncl~lrid In sample No. lo, p 74.  



BERING RIVER COAL. 7 1 

Section i n  long tunnel one;fourth mile below house on Trout Creek. 

Shale roof. Feet. 
Coal a.. .......................................................................................... 33 

Shale floor. 
Strike N .  6 5 O  E., dip .BO NW. 

Sedion i n  tunnel 1,500 feet below house on Trout Greek. 
Arkoe roof. Ft. in. 

Coal ............................................................................................ 7 7 
Arkose floor. 

Section on small drain into Trout Creek,from the w~est. 

Shale roof F t .  in. 
Coal.. ........................................................................................ 6 

Shnlc floor (strike N Z0 I\-.. d!p 2J0 SIV.). 
Concraled ........................................................................................ 20 

Coal (strike 9. 2.Y E.,  dip 3 9 O  NIV.). ........................................................ 3 6 
........................................................................................ Coocealed 15 

Shale roof. 
t:nni ........................................................................................ 1% 

S!,ale floor (strike N. 1.5" I.: , dip 2i0 N\V.). 

The following sections are all in the group of hills between Lake Kusht,aka and Shepherd 
Creek: 

Section on east side Ku.shtaka Ridge (devation 1.335 feet). 
Ft. in. 

Coal.. . 
Shale.. 
Coal. .. 

........................................................................................ 12-16 

........................................................................................ 1 

........................................................................................ 2 6  
Shale .......................................................................................... 2 6 
Bone .......................................................................................... 2 4 
Coal ........................................................................................... 2 6 
Bone ......................................................................................... 6 
Coal ........................................................................................... 1 
Bone.. ........................................................................................ 4 
Coal ........................................................................................... 2 6 

27-30 2 
Strike N.  2Z0 E., dip 5 8 O  NW. 

Section on east side o f  Rushtaka Ridqe (elevation 1.630 feet). 
Shale roof. Ft.  in. 

Bone ......................................................................................... 8 
Coal .......................................................................................... 3 8 
Shale ......................................................................................... 1 
Coal ........................................................................................ 3 4 
Bone.. ....................................................................................... 3 
Cod .......................................................................................... 1 8 
Bone ......................................................................................... 5 
Coal .......................................................................................... 1 
Shalc ......................................................................................... 4 
Coal .......................................................................................... 11 
Bone ......................................................................................... 2 

Dark shalc floor. 

12 6 
Strike N. 4 5 O  E., dip 6X0 NW.  

Section i n  tunnel on west face of Kuslitaka Ritlge (eleration 790 feet.) 
Shale roof. Feet 

Coal b . .  .......... ..... ......................................................................... 18 
Shale floor. 

Strike N .  6 5 O  E., dip 4 5 O  NW. 
-. - - . - - - - - - - - . . - 

aIncluded in sample No. 11, p. 74. b Included in sample No. 12, p. 74. 

Bull. 284--06--4 



Sedwn of ml on no*Wmd Bank qf&ueen bred. 
ShnIe roof. Feet. 

Coal n.. ......................................................................................... 37 
.................................................................................... Eihalc (pncktt?). 7 

Coal ............................................................................................. 2 
Ehale ................................................................................................ 10 

GOBI b .  ..-.......-.... .... ..................................................................... 11 
Rhab flmr. - 

77 

Setrim on ern.! branch qf Q i w  C~eek. 
Shale roof. Pt. In. 

Con1 .................................. .. ...................................................... 1 1 
Uhale.. ........................................................................................... 5 B 

CO&1 .......................................................................................... 2 2 
8 h ~ l c  with coal streaks.. ..................................................................... 1 6 
Coal .......................................................................................... 3 8 
Shale ......................................................................................... 8 

Coal.. ........................................ ..: ............................................. u - 
33 a 

.Yedim rn pad 7)mnch qf Qvam Cm&. 
Shnle roo1. Ft. In. 

Coal ......................................................................................... 1 
Sbalc ................................ ... ........................................... .. 6 

Coal .......................................................................................... 3 
Shale.. ......................................................................................... 2 6 

Con1 .......................................................................................... 1% 
brhonnmus  shale. 

S~cfion, an eaBt Lranch afQ~rters Creek. 
0s & 

Feet. 

Sccfion fn dripping mr nodh d e   of^^ Creek ahmy: the Ir~n~tt l  [d~~uliun #gI>feef). 
St~ale rwf. Feet. 

Coal.. .........................................-.................-......-.......-..-............ 8 
Shale floor. 

St* N. Mn E.. dIp. 45O ?I% 

Settian C tmad ma m t h  bunk qf Curbon Creek. 
Arkose TOOL Fwt. 

Coal d . .  ................................................-............................... ..... .. 8-11 
Bhale floor. 

Srdiun in fmmd on w n d  M u i q  m 8oatA gfde qf Cmhm Creek sbmr ib mouth. 

1Ft. in. 
Dark sllnle.. ..................................................................................... a 

Coal .............................. -. ..................................................... 19 7 
Arkode.. .................................................................................... lu 

S t m e  N. W0 E., rhp 7 W  N .  

Ths fallowing sectionq  re all west of Shepherd Creek: 

SerIiora in  uppar fvn~lel m Td-vn Creek. 
Argl l lmus sandstono roof. Fcet. 

Coal ............................................................................... 8 
B t r h  N. 78' W., dip 40' KE, 
-. - - 

mIncludd in sample Ka, 13. p, i 4 .  I n c l u d e d  in sample No 15, p. 74. 
b Included m wimple No. 14, p. 74- d Xncludeo In samplo Nv. 16, p. 74. 
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Redinn jn Zorwr, t i rnn~? on Tokrtn I?l.e~k. 
A r k m  roof. F t .  In. 

Caalo.. ..................................................................................... 6 8 
Rtmle nnor. 

Rtd;nn nf head o ! f  /tnr!r@ n11 7'ro ;/ ( 'v~t- l - .  
Rlrmiatone root. Pt. in. 

Casl......, ................................................................................ 2 0 
8rndrrhs floor. 

Ytrlke Y. 1 P  II'., rllp Trc4 XE. 

Ar*orrs roo% FWt.  
Conlh ............................................................................................ 9 
Clral a d  shale.. ................................................................................ 3 
Coath. ........................................................................................... I 

annrly ~ M l e  ilonr. . Strite 3 . W  \\\'..dip3i'NE. 

Seciion. in ChrialopJter'x t u n d .  1 r ~ r  i l t  nndh qf thtpl.iny I ~ k e .  
Ft. In. 

COB[ (top cnnt?mld). ........................................................................ 2 
Sha l  ......................................................................................... 1 6 
r o d  r .............................. - - . .  ................................................. 8 t 

Handstnnr Rrmr. 
Strikr S. TO" E., dll> 3P XVi. 

CHARACTER O F  THE COAL, 

PlfIT.rIC,~T. PRIbI'ERTIEG. 

All a l  t l ~ a  cnml ( ' f ~ 4 d  01 ~ I I P  rrpgt ol Cnrlnm 3lwn1nin ant! 1t111?- hnlf ol that in thn rallry RI  
h n p n  I ' w h ,  sn Inr a4 ran J)P judged fmrn A I I P ~ ~ I ~ - I U  PX~I - .UPP~,  i* tnlv nntllrtlcif~ Surncr- 
081s swrirn~ns Irnvr \wen ?nn ~+hlr.\i nrr I~nrrl nlltl ~ l r n ~ t g  ntid ~ l r i i ' l \  npparr~itly pc*i.;tnr m l l  
Ihtr pl~ysirnl c I t tmr t~Pj~ t i~1 nt PmnsyEraiii~t n t i r lmr i~~~ .  011  i h ~  LI~IIL,~ I ~ ~ n r l ,  ~ ! I I -  s# i r fw~  

exptmrn..r and s21allo1r. rxr-nr+afiori.; ustrnHy h l ~ ~ i t -  H ~ 1 1 1 ,  (rinl~h- ~ I ~ R I Y  111 CYIRF, n JiicI~ ~.ii-tw I t t f  It! 
indic:atinn o i  nt~!hrnriiic ~-hnntr.t~~r. It 1. i~ i t~~s<*i l th~ ~ I I  t d 1  wlia-t Iivr f tat- i vs111  I I~  f ! ~ t w >  V X ~ I *  

SIIITS will hn Cw~nd 111trd I L I ~  tanl>n*kt-ib ! w . I ~ i w  t111, x ~ l ~ ~ v d  u~trf~n(-v fIi<iittcyrnt i~ i t t  rir w!brb~!bt-r i t  iu 
1111 bdly ~.nldlrr) R I I ~  d ~ i k l  lpnv]. 'r11fn Y~IIII~ or thiu vttcb 43f 1 ht+ livhl t t ! ~ z ~ t  is, 4ltv pwxiltility <ir 
ptolit,nblo mining) d ~ p ~ r l d n  Inply cin thw qtr~.it iairi, htr rlltw Ibn ntl! t tmrit~ i.r lr~tlly rruvilrtl 

i t s  marknl valur ia inr mow )~L'F~o~IA~!' brltpniwd t !bat1 1 lint or n Ikitt~niit~ott~ r(ml wo111(l lw. 
The wmi~nt l~rrr i t r  or s ~ m i l ~ i i ~ ~ m i ~ l n i  con! il nll r t l  R lrinlrlr 1tntun7 ant1 T P S . ~ ~ \ ~ F R  tlir 

softor l~ituminous r r d n  uf ~IIR ~IAY~*~II S l a t v ~ .  Ilrwt III  PIP Iwi13 ~ R P P  1wn YPYPWI~ ~.r~\il~riJ 
and sheared, niid t l i ~  roi~1 is 1:11r&ni11 11)  1>11 1UII1Iv l m ~ k ~ n  111) iii i ~ i i ~ ~ i r l g  nu11 nfiippirifi. This i ' ~  
not i l i ~ c l i  v a t .  tlrtrimvol it! thi* cmlnrr of c n ~ l  ~r \I, in wit11 nhtihravitv, fur wml. t,I i t  wil l  
prohnhly hr nindr into rt~kr, whilv tllltl whirl1 ir ~iucul HR ut4*tiri1 1~1111 will I l k +  n n ~ t  t*~kc+ US. ~ f l t 1  

as it ia  pul into tho II~I~~I-P, tlwq ]>TPVPI)!~II: ~ ! I I -  lrw I)? r;lnr.k t)t~nrlg!~ ilar. pfm. 

<'&Tl3>tVt3,\IA A X n  f'~~L~~!t~~llY~!tl~' 'rE*lw. 

Iwr Iikndrrl nntl Irl~virig out ~ u r l ~  i~np\~ri i i r* nu r t ~ l ~ l d  110 aqmmtrd ill i l w  urdinury pr~rt irr*  
or nrLl~nl mining. Ttin prLq  rat41 hl%rlll shirlr r\lLnt inlo ~ h r  ~ni~iplv nrv itldirntrhd in ~ h c  
Imal mtions .  'I'he<o nn~.l,v*+~.~' IWM 11inr1t. I? F. 31. Xtanlor~, of t l~t* I:nirrd S ~ A ~ P R  GPGPRJW- 

icul Survry mrl-terting plnnl st PI.. Luii*, .\lo, Ot 11rr rll~nlyw* IIW airrn in rar l i~r  rrporf.s J 
--A -. - .. - - -  -- - - . - - - - - - 

0 Included In snmpln No. In, 1). 71. 
b Inclttrl~d 111 m t ~ q ~ t ~  Nn. ! { I #  I!. 74. 
r lr)r~lr~~lt~~l In IIIIIII~I~I* NO. YlJ. I). :d. 
d ,\ I*nlr,rlr 19 tl14, imic~int;d l~otbl ntm-arnl.y to rnlnn 111s tP!nllvrntllrr nl I pn!#nrl nl  u'alrr I' r. II I% 

eqt~>il 111 1 9 l4rtL1-11 It~d~~*n!nl t~ttltw, 
r For n~t-tllr~tls #>I  tilitilyain sou I{ulI. U. tl. f l~ol .  Hurvrv Sn. 3i1. I'W, i ~ p .  .mar. . 
I . \ I ~ r l i r r .  I;. ('., Thrb I'c,lmlr~rlrr~ nrlclfl r r l  Ltln mvlnr ;.rrhs~ r> l  .Il~r.ubn, nillr 1111 tlmnunt 01 llhr l i~rlng 

~ I v W  arinl (113 vltrr 111111. 11.  S. clnthl. Suwry No. X7t10, I'Mr,, p. 32. l<cr.ln~ llirvr ~ 0 1 1 1  hrld. Bull. U. ci. 
FiCOI. SIII VPY K>, fid,, I(KhFj, PI). I4IF-1.19. 
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RERTNtl RTVER COAL. 
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T t  will hp nrrtiwd that in m& d thew m m p k  t h ~ w  ran a l a rp  amaunt of totat mih- 
turr, tho KrratPr part of wlticli wns drirm 11ff hy nir d ~ i n p l . 0  Lndcr nimt rilrr~mstat)tm 
this WOI~I~ m g n d d  as rxrmirv ant1 not rharart~,ti*lir r h  lair wrnph. H18r ill virw nf 

the l n rp  arnorlnt r ~ l  unrlp~mund wstc-r n.l~ir.l~ thr. nrk.; c r l  t l i i q  rrrisn mntain alttl Llw 
heavy rainlall, it muis prrjhalh~ that tltr tlrtnl ~noiatlln. 411 4lww utialvw dl mpcrwnt 
sppnxitnnkly the pmpnrtion whirl1 the rrjul will rmltaill in i~nmn-eml I.UW whvn i t  r r ~ ~ l l ~ s  
t ide wntPr. 

Tho fint mrcn analgrrcn i t )  t l~ i*  Snlllr am r l~anc-trr i~t ir nl t l~t- nrithracitcr roal. They 
ahow it to bo ni  cxwllent quality, mmt' of I~IP wmplcq, nrptrirlly of tlm [Z~ickrr I*da, k ing  
romarka1)Iy lor  iri nsth. 

Arnplm So. 8 ant1 No. 9, whirh R ~ P  Imm ill* awt rrlup nf Carlmn hlountain. war the 
m t  and war thr a~~~ t l i e rn  ntlw i i T  thcb r - t ~ ~ i l  iwnlt, unu higt1i.r in r'rr111t ik nlnttrr ltian tlw IQ.~ 

of tlw cml  in this part nl tlm liald, unrl H~IINIIII 11~)11ntlly rank an wtnianllir~~ite mth~r  tlmn 
as true anlhmik. Thny am, rm$r r t t~c l~nr ,  c \ t  ~xr.t4l<.nt qunllty, l r i n ~  pum~.rp~ading l d h  
ash nnd sulphur. than fictrnr or Iflo anthrutitt,. Ttllhp mwrnl~lr tire i~ntllrarile in mppe~sank 

The mrnnltling nnnl-VM inrlimtc. a (#or1 wtiicbt~ in un tho Lnrdpr l i n ~  b t w w n  wmihitunu- 
nrms and t~itumint~nrs. ~ccodint: to LIIF Cll~tirlilions II~ F P L L Z P ~  i r l  r l ~ r  wportms of the SPcond 
Pcn~a);lrs~tin Survey, nr Ix-twrcn wminnl limrito nr~d wn~lhiturninoi~s, nt*rnr.ding lo tho 
more w~rally ~rrml,bd trndo riawilit'~ittt~r~. T l ~ r  .I.uI~I ia vcry clqlw in cornpositton to the 
~wahonl l~q  (Wmi YiPPinia) c o d  nn4i trl %)me of thbb ot t l~ r  niknilar c'oals rrr thc hpplachiana 
anrluf iMtanw.  I>~t~llmrisunn with r~tt~tar roalr wm rnlrd~ iri thn tublea or nnalysnrr and dis- 
c w i u m  irl anuclacr p i p r  in thin tnrHctin.b 

T h m  e m 1  Irnm tho Z l - h t  Ird on Tmut C h k  (w p. 71) was tested in t h ~  Eallowinpl man- 
na?: h I~nt wnorl iiw wns built in n pit dug lot tho prpw and lutnp c o d  wduullg ~ d d ~ d  
until abo~~ t  frWJ ~ I I I ~ H  of m.1 R.WI I>lrrn~n~. 'rllrn nlr~tit a ton of rml w w  adclad. Tho 
sitlc~ rii tlm p~lc  wrrr Iwnkd r i l l 1  storm and dirt, t l ~ r  top end end* hing l ~ l t  opn  Tor dmil, 
AItcr wvnrf~l tltiurn Ilw m& rrrr covcmrl. and only a smdl opning a t  the top w m  brIt 
urlr:ov(,nrd to 1111, l l r ~  nninki* m a p ,  FCIIII. day* later, when thr mokc w m d  to romo oil, 
tlrcr pililn wm a>ppncrl mid tho fin. rxtinguhslipd. Tlrr twrrlting cake wan firm, RtmnA, and 
~KIIIR, and hurl s w d  r i f l ~  ~ r l d  luster. Thn test shmrd rvnc]~l!iv~!y that an rxrrllnnt 
coke ran bq mndn in~m thin rnal. 
rod from many i r l  tho other mams wm tsntrd mnrp rrudrly, md it w w  round thfit. p w -  

tirally all rd tlis coal 11nm c l m d  as wrnil~ituminou~ 7 such coking qwnlitim that 
them iR Iittln or no doubt that. by pmpr trpatrnpnb A pnnd rnkr ran hw ma& tmrti airnod 
any or it. 

CONDITIONS FOR MINING. 

'h pmhlrms which win n k t  tho rmt of mining in lhin trcinn Inrlud~ tho frieblr char- 
wtrr  nt thr rcul. ~ t m p  d i p ,  r~)n~plivnt~~cE aii~~rltlnr, \'nri~ljtlily 111 tliirknm, p i l j l s  lark ot 
pnrninbnrn nl zhr mm*, lhtr c~cr~urrmr~cr ~ r l  1.xplcrrirc9 pwr,  and IRW* aniountq tit ~ ~ n d ~ r -  
m i ~ n r l  wntPf. 

Viit friehdity nt tho ml, i f it praiel.a Imyr~ntl 1114% wrnr or nldnrc wnt l~ r r i n~ .  will 1-era 
mriounly alTert tlw msrkrt r7alus of t hv ant h raritr. I I 1h1~ alidhrnt.iti. y i r l d~  n IAW pimpor- 
tion of dark, and wprinlly il it mlnlrrr durir i~ tranrrpr~rlnlir~n, 11 rill In. nt drridrd dirr- 
sdrrnnw in the mnrkrt. No o p r ~ i ~ i m  rtn tlitr nnf l~rnvitr J I H S - ~  ~n yrt  I e n  drivnri twyond 
tk - of mrlm disintegmlic~n, rm i t  1.u irnptwi1)lr trr trll whrbtlrrr or not tllr ml twlos the 
+--- - - - .+- 

a Ewh urnpled cwl. at* ampid prrllmlnarv rrumllln to fbt~lilt nn6toufih lwh nlra and tpduetlon 
in bulk hfqugr-*wh~mdr.lr~tlrlf. wnr wr!ghht rbrhcI t f m  ~rlmxnb to tlrv olr Iur  ~t ,out  trenry-four 
hmn or ant11 thf Icm r l f  rrlrllt rbrl lurtlrrr rrpounn' I r ~ ~ u . t k r n d n  ~[rcht. Tlir 1alna of r e i ~ h t  11111s drlrr- 
mknd mngllrtitc. t h ~  "la7r. rnlr rlrgi~~c." ati~l 1- rrpr~qa-rlIn*t i r l  l l l e  tahlc of analyws by the dulerum 
LwLwnn "ra~rul n~ol~rrtn " unal rna>lrlur~. LI nrr-drlul u r n l ~ k . . "  

bMpr[cets lor AIlsl;. cod, pp. ly-9.  
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s t r r f a c ~  i s  rruffrciently firm to stand handling Jn some of the strenm beds them am n11mpr- 
oua piem of anthracite which nre firm and hard, indicating either that t h w  p i e m  rama 
from frrzl~ exposum, where the coal was not softened and broken rrp by fmst m d  other 
moatl~rrin~,or that them nre h d s  which are better than thwwhich have teen pmspecwd. 
An optiirtg driven tn ri mffiirient depth an one nf tho M s  wouId setfle thie qumt.ion. 
7%- ?r~niititurninm~ cwals which pxmss the property or caking am not so neriousb 

s f f ~ c t ~ d  Zy tho kndenry to crush, for, as has atmads k e n  pinted uut, they will pmbably 
1* uwr! in pa!+ for the manufacture or cakp, and when wed ss ~tsnm or other heating con! 
t h v  nrll ~ I W  ~ n d  form R .solid mam us soon as put in the izrrnnw. 

Stwp dips do not mRko mining impossible or PvPn ex~cssrvslp mtIy.  They introdurn 
nn miriit~p pmlllems w11ic.h flavc not already tleen sucr~s~i~rlly met in other fields. 

Tllc. ~ w ~ q i l l l p  ~v~Pt.llrned fdds and the faults inf,n)rluce pml~lerns the tlcop~ of which can 
prrflfipr Irr d ~ t ~ n n i n ~ d  only Ivy explr~ration uf the wunt* i r ~  dt*ptl~. Tt  wems prnhhle that 
t11~n. nlr H M R ~  within ~ I I R  t i ~ l d  in which, 1 w - a ~ ~  of ~IIPSP diffirwlt,i~*, tho eoal enxi not t ~ e  
H I I P P ( * ( L ~ ~ ~ L I I ~  m ind .  Thee. nmst' be dcterrnined bp rawFuI surrnw prosprting, fol low4 by 
eitlicr Imring or tunneling n t  rritirnl pninta. The snthmrit~ f i~ Id in nspecially lishle to fw 
rrffectnd by these diffirlilti~~, whirh, on tho other hmd, ail1 h rwmpensatsd fur, in part, at  
[rR..t,, by the water  vlilu~ ot th'e P O R ~ .  

Varinbility in f h i c k n e ~  of tlw warn, ~spc ia l ly  of the thicker oncs, may bs consided un 
ov~r-pmwnt, prublrm, thr oxad megnitud~ of which rnn h det~rmined only b+y undpr- 
~ l ~ n ~ n d  rhxplnralion. It is the ciirront h l i r l  ill the rrgion Illat tho seams will kwurne con- 
strunt thicknemw and ~t ,Ci tud~s  ~ i l  soon arr they nw folluw,rd undrra heavy rover of nvedgng 
mck. Arch i. not nwtwnrily the r t w .  The swhllinp ntld plnchinp a l  the. ma1 do not 
d ~ p n d  r ) r ~  thr nature al thr n l 1 1 - r ~ ~ ~  of the ground, but on tbs mod? of formation of the coal 
herd ~ n t l  on tho ~tnictuw of tha rockn. Faults or blrnks in thn rod,  pwkets, and squWm 
Am jwt ns Iinhlu to tw found under the cpntir of a uniform plataau as on tlw odgr  of ran- 
ytms, and m u ~ t  bB determin~d hp Lhe p i t i o n  of tlre tucks in d i d  oi~tcrop or by boring or 
tq~nnding, anrl not hy t ,h~  character of the surfw* of the mound. It is ccrtsin that they 
will aln~uya hn o ~ o r i n u ~  pmt~lem in n~ining in t,his region: hilt, on the other hand. it is likely 
that t,hry will in large rlcgme he cornp~nsut~d ror numerous amas of excpmirrly thick 
txils an14 l)g the high h ~ p l  vnlue of the cod. 

It  i~ pmlmhlt: that undprground w~kr will bp enrountpred in large amounts, d~ie to the 
J~undnnrc 1)1 rmrfare wafer and t lp  deep fracturing d the mks. Fortunately, tliere i s  a 
Irrp ~rmount of rnnl alnwe the gcneml drainage l er~ l ,  sul i t  will not b nammary to mrt ta 
dml~ing For fi long time. C o m q i ~ ~ n t l y  the wnhr, although it may ba very' moying, will 
not ntltl materially to thp expncn of mining. 

Gns 1wpn ~ n w t ~ n t ~ ~ d  in wvemfi of lho longer t ~ u ~ n e l s  and will bnve to be wmided 
afwiorin ihr cmto l  mining. I t  willprobably LrR n-ty toremrt both toverymful 
ventilation and to tha urn or d p t y  lamp. Fame Iegi~latire pmviaii be made for 
this brow mining begin$. 

TRANSPORTATION AND MARKETS, 

Thrm will Iw M, rnskpt lor tho &ring Riwr cml, oxwpt in a l imit4  way For fuel and 
ttkarksrnitlb mat sd fhr rti l  wrlIs. until shipping farilitim prmided. Four plam h n w  lwm 
mneirlrrrtl lor hipping ihr PWIRC.  The fimt [IM old&) invn1-r~ ttlc building of horn 23 to 
$5 milrs r ~ l  railmlrtl mntl L ~ P  romtrur.tinn d long u,hnn-rs to deep water in Controllrr Bay. 
T t i ~  nc+ontl inrludc.4 whnm~a on deep untrr nrar Kntalls, nnd from 20 to 35 m i l s  d railroad 
tu wwtl tlir con!. Thc third p l ~ n  is to u.w n Ilarhor un Prince William Sound (probably at 
Cordovn Bay) which mn Le n*nch~d {we PI. XII) OF a h r t  8.5 miles of mad fmm the 
ncarrRt mu l , by troy 01 thp S h ~ p h ~ r d  Cwck 'E'alley and tlw 350-root pags Mirig northwest 
Imm~ h k p  I'hnrlnttC toward thc ('nppr Rives drainup. d fourth p l m  is to b d d  the rail- 
ronrl to ~t lonl  wntrr on Controller B H ~  or &ring Rirrr and trader the ooal by ahallow- 
draft b a p a  to wl1amer or anchorage on deep, she l led  water. 
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AU these plans are feaqiblc, dthougl~ tl~r last n-ould have the didvantage of possible 
interference by ice far a short time in the winter. Thc choice must depend onqucstions 
of cost, including both thc nctual cost of handling the coal and the interest on the original 
investment. Some of thr projects inrol\,c I O P  extension of the mad to the copper fields 
of the interior, which would of crwrw grratly i~odir3- tht conditions. There are no difi- 
culties connected with I~uildiry: a railroad [rum nny point on UontmUer Bay or Erttdh 
Bay to the coal ficid. The important fnctors in t l~c  proble~n are, on one hand, thc rela- 
tive merits of a Iwal Ilarbor, questions of d ~ p t l l  of water, holding ground, shelter from 
stonna and from icr, and mt OF unpmromentu bring ~considcrrrl, and, on the other hand, 
the wet of a longrr mad to a pwihly hikr harbor farther west. 



COPPER AND OTHER MINERAL RESOURCES OF PRINCE 
WILLIAM SOUND. 

INTRODUCTION. 

Tbrinm William Sound i~ Itn rmhR~?nmt ~xtanding northmtd fwm nmr the cmhr of 
tho nnrth  id+ of Ihrr Gulf of ,ilwka, and lies jut weat of tho copper Riwr delta und 
emt of C'wk lnlrt (1'1, IT). T1, is irlrluded between weat lonpjtudc 115a 35' and 1.18' W, 
nnd lrt,wwnm north lrtitudo m0 60' and 61° 25'. (L&e fig. 4.) T l ~ n  .cxtrcmc eaqt and 
wcst Iprqth OF tl~r wound, Imm tho head of Cardova Hay nn tho c u t  t o  the bead or I'nd 
Eiclli~ J11nn on tho W R R ~ ,  i~ 108 milrs, and itR rxlrcni~. norh nnd w t h  dimmaim, from 
tlir h ~ a r l  t ~ l  (:ollqm Fiord on tho north tu tho south md of Montqmc Inland on thp wuth, 
i. 107 ~ n i l l * ~ .  lnntrud nl I w i n ~  ~trictly a ~nund, in tho ordinary u m  of this Er.m, Prince 
Will~arn .%md in n Imp or p l l ,  which iucludm rnany iwlmtl~ and wlrr~rb rollst Einc is iodenkd 
ly numrn)cm Ilan~, narrow iulrb or finnb. TIP r m t  i s  rumd and m k y  and mmmonly 
nws ahnrpt!~ Imm t hr rater's rrlp to sltitud~n of fmm IJXK) 10 3,000 tcct, while i n l ~ n d  
a fcw rnill~r arc mountains fm 4,M)O to 10,00n Iwt in Ilr-i~hk. R I ~  mountains sur- 
round tht, m n d  on t l i ~  ~ ~ w t ,  north, md rmt and tnrm p w r t  or thr rhuffarh R w .  
Wlr hiplrrr pmka arp rontinrrdly snow roc~lrd, srttl ~Incirm d m n d  dntu mnny nl the 
valCrs. dlr~ng t h ~  R O R ~  and wmt sidm of t h~ mmd,  rt lhc h r d r  of various fiords, r 
numhr tb thvw plafi~m tide watPt. 

?hr principal torn of tlre distrirt is V d d a  (w fip. 41, mluata at the wrtkmt comer 
of I'rinw \\*~llim~ Wnd,  at thp bmd of Pan. V d d ~ t .  I t  is the outfirting point Iw thp 

mind md aim, (or che Copper Rix-~r rcpinn m n d  tlw placct fieIda lo ttrr north. Chnnerim 
am locat~cl at O m  and (kliak, while aL Ellamar, on Tiqzin Itap, and at laburhe, on 
Latol~rllr Idand, there m p i d u c k  m m .  

P m p ~ c l i n ~  lor mppr on khc s t i ~ m s  ol P r i m  William Sound hae been going mi for 
alml tcn gesn, and cnrlicr tlmn thia ~porulir rrarrl~ frrr oms i* rcpwtpd. In 190t d 
l(n15 pnwpxting was pny*rialEy active. h f i n ~ n ~  i s  h i n ~  c a m 4  on at two po~nts-at 
k:llamar and rm Lntouclri. bland. During t l ~ r  numrrwr ( 1 1  I(l05 fmm 1 to 2,000 ram 
of eopppr OPC wpm ~hipppd lzronthly to tiin emvltrr at Tarorn., Wash. I h c  main prt 
of tt~i.; rune Imm the Cladhaueb minr rt Glla~nat. 
In 1W a pr ty  ot ttw t'r~itcd Stntrs (3ml+rd Suw~y  made a rapid m n n a i m m  at 

the PIT and mincra! m u r m  of Prinrr ll'illiam %und,a and in 18flll turthcr intor- 
mation ronarming this mgion ww ohtsint-tl by t h o  Sutvoy.b Durin~ tllr summer of 1R05 
the writer, aasistcd by Sitfnr.y I'aip, mada a morc drtnilrd rprnnnaismnw of the gneral  
plw and mineral rpseurrcs nl the rurt~nd. The wholr ~ ~ t c r n   how from Valdez to 
-. - - - -  

r . M e r  F. C. A mnnrtlasamm of A pn nt WIW Wllthrn Round and the Cuppar RIver Dl* 
trlft 4laaki in I&: Tw~nt~rrtl h n n .  I t ~ p t .  l r .  H. Ge111. SU~VP)., f .  7 llKlO p 341421. 

a <&rDr.arr, r.r.,ms spnuvr. A .  i.., ,l.llr r ~ n j y  inn M I T ~ P ~ ~ ~ I  Romt~:lit,r;w?i Portion of the coppar 
fiver Ill=trlct. Alaakn; a sp+cIsl pullfc&tl~!I 01 6, CINI. Ywvcy, 1W1, W pp. 



Orm m 9  &died, snd practicdlr d l  tlw ropper prospects w ~ r e  ~xaminrd. On thr rprrt -  

sm and northern portion7 o t  rhr sound tttr wurk on ttir gencml pmlm wag lm detailed, 
lwt nearly nll the ropprr pmprrt.r visited. Thr p m n t  w p r t  i* a pr~liriiinnry 
utahnwnt cunwrrting rllr m l t s  c b F  tfiis work and trrrt. vspwiallv o l  the roppr  drplu~L*. 
I t  is e x p c t d  that A ntow d ~ ! a ~ l r d  m p r t  on tltr g ~ n ~ r e l  g o l w  and ininpml r rsourw~ nI 
I'rinm \VilIiam Sound will h issut.rI IH~PF. 

Pm. c.-sb~rh mnp nf Prlncc If'llliam AouM e o n .  

GENERAL GEOLOGY. 

T ~ P  wrl imrmta~ mkq nl Prin~r Il'illiam %i~nti mn.ri*t wwntiallr n l  w m r k p a  and 
~ h l P 9 .  In plrrw ~ h r  pnywnrkru olqmarh n r k m  ant1 .and*rtmm, nr w e n  qr~iwtzitm, 
and I ~ F  PIAIC* appnm~tt shnhr, t~nt fhnv-fi~~rtI+* r b f  t lw wllistimta~ nrks d t 1 1 ~  muntl 
ran mnrvrnht ly  and n ~ ~ u m k l y  inriudrcl und~r  I I I ~ ~  nnlric.; nl m y n a c k ~ ,  pra~-wsrkr- 
slab, and slatr. In, color ttrmr jlw dark pnr {lr rrrn Idark, t l r ~  roam-r mb E w i n ~  
uwdlp the l i p h ~  mind and 1311~ s l n l n  thr darkmt. Thrw arr 8 few inrnrt~pimm~q 
black linlcstnne I r r l ~  and mnw cnrmpiruu~ll nm~lnrnemtrrc. Thc l ~ t t ~ r  liarc rnnimunly a 

grapwmckr matrix with pri~lllm of varrilrts kind*. monE nl~irh (1) gmyaackr. 
(2) fine-pinnl i g n m n ~ ~  mrk*, mr~~rrmnnt+v mtllrbr nr~tlic,  (3) flirrty s l n t c ~ .  and ( 4 )  vria 
quartz an* i l i a  niwt HUt?lPrnlI*. I r i  ummr plnrrhs thr dirk imt*  am wtlistm arid mom 
cn.*rllinr. hat no rnnrkdy rrystnllia schirts m u r  ~ x t r p l  in birr i d f a t o  ricinity u l  
granitic intrusionr, 
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Thn ignrouu ~ k a  mnai-t mainly of (1) mitic m- intruded inlo th wrmtnciiry: 
s~dirn~nla, (21 t~p1iEi~ dikqw, (3) hauic dikes, and (4) basic la\-n flom. Thme Iarter hnrn 
hvn altcrrd, 1~(111tr*titnr~ F P R J P ~  whiqtm, and ilw w f ~ m d  t(r w gnvtLStOnm, Tlwy *A 

t d i ~  mmt nlru~~dant nnd tllr urtmt clirrnrt~riatic i p m s  mks or thr +on. Jlan? r ~ l  ~IIP 
flows cnnuwt i r i  mmidcralbltr p r t ,  of irnyulnr pll ipidal mawpa 1 tn 10 feet in dinnirtt.r, 
clwlg rtwmhllng the ellllmidal pnrrtrmrs of tl~rb Imrk~ Supprior region. 

Thr wdirncntnrp nwkn lrnd tlbc Pncn flnwn ~ Z L P P  hncu rompl~tely, mmplrxlg, and ununlly 
rim+ Ir~ldPd, null a r l ~ n v t p  ~ I R J  lmn rfrvnlr>pnrI, ~spppi~lly in thc linrr wdim~nt~ .  Thn 
bolditkg h l ~  l w n  tro r I w  thnt in nrwt p l ~ r ~ n  rr l  the dirtrirht tho rlruvngr prnrlicnlty npurn 
witlr the Irrlding. Ttro d i p  ttrld atrikm wrry {~nnrrirfrrlitrly. The fornirr IIVP~IW 111mvr 'Iff, 
and Irqurrltly to !Xp. .\bwtrL Fort I'nEd~x tho dilu~tiori of dip ia  rnn~inknlly towllrtl 
tlia* nnrl11. IJIP fold- twingrlr~sturn~tl tmwnnd ttitq rrc111th. I~wr~lly t,hr ut rikn iu rnthrrrhnnstnr~t, 
and ultpn wlls pamllcl with tlit. physingrnptiic. IPII~UWFI, IIR ~ilt~tip ill* n ~ t r r n  ~crotch of laorb 
T R I ~ ~ Z ,  r l ~ ~ r r  thr *trike t q r e t ~  with t h ~  11~iqo1 ttb~ hny, lknd nlqo rm L~ttouchr lalnnd, wlinnr 
thr strikr id p:brnlEel with Lhc IcnflI~ ol  tlie iqlnntl. 

The ~dimpntury rock* of Pritice ll'illian~ Snl~nd am n~pnrolilr intn kt lpmt two unron- 
Tnmnhl~ writ* r ~ f  n~nriy similar li~lrologirnl rhrmwtnrs. Tl~n rrId~r or tliw wim, namrd try 
%hrudrr, t l ~ m  Vnldez,a is t+ypicaliy duvrlnpd ~thout the ~ n n t r m  part o l  Pnrt 'I'al~lrt. It. 
n r k ~  UIP on the n v e q  n little mom n~rl~tmorph~wd, mow *rl~i~tmn, and mow clmly 
folttrd thnn the mks of thc younpr Omn wrim.a Int~rlwtldrr l  Irirlr floas nw nmrty r t r  

quilt- n h n t ,  t l ~ o q h  the prcRence cd mme pwnidt mti ist~prr l lml~lp nltpwd f i nqmind  
turns-n-nuld indirntc that volcnnic nctirily sw not p.ntirr+ly nlwnt  during tlw tlrpwitirm a l  
thr l'aldcz mks. The Orca wrim mwrs much nwrw trrritow t Itnn t l i ~  iTald*z. trntl i* thn 
chief Vorntntion nT the dirict.  It diffe'tm Imm the l 'nld~z wrim in thc p i n t r  nlrmtly men- 
riimnrd and r11w in thr p m n m  nl[ 1) much t~lark alntc,(2) mnglnmrmtm,nnd (3)  mnnvintrr- 
frrlrkd Invrt flu-. The I d ~ k  slnte is u w ~ l l y  wft anti nirrrh jclinfd, Lr fmltrrntly liaile, 
nnd in plwm rrmhim inloldcd ttnffnwnt* ol thc ~rapwnrkru,  'hi* PIU~A i~ cell ~PYF!<~(w<(  

in rhn ririnitp ul Ellnmnr. The mwlomrratn R W  h t ~ n d  11t a numlwr of vint.u, and ore 
c o m p w l  of wll-munded phbles spt in a graywrka nr 31 d n l ~  rn~rtrix. Thr I~tvn flnws nm 

thcy nrp now ~ n i s h  in mlnr and nrp here w I p d  tn RS PwnRtnnpa. ?lll~ny of thtw flow* 
am r l l i p i d l ~ i  in chnmckr, nnd they nm espinll>* mrnmnn trns thp har rr l  I tic Otrr~ *rim 
h i n t e d  with the flows nm some dikps and prrihhlp 111m mmo uil lq, Inat the intn~-il-e or 
extruvicc nntum of mme of the p m t o n e .  is not nlwnp* r l ~ n r  in tElm mrmt fnldrrl nwns. 
Ch~nt~t~.PiqtiC PXPI#IIIM 01 t h ~ w  gwcngtonm ~ P P U ~  on t lm north ridn of ~ l m  PntrnncP in 
Gnlrna nnv nntl nlso on Olacirr Islnnd. 

In thr Omn serirn n few pmrlg prpwrved plant wmnins ILUVF hF~n lound, ond nlso mmn 
w n m  tulw*, wliirh r m m h l ~  Ioma c n l l ~ d  T r r ~ O ~ l [ i n a  jwjorkvi IJlrielrh from Kcdink Inhnd. 
Tho 0w.n wries L* prohnbly of hlrlroroic nge. 'Ill* aw of tlla Valtlrz &OR Is undctarminrd. 

MINERAL REBOUHCES. 

The r h i ~ l  om nt t h ~  rliert,rict i~ rhnlcapyrit~ (a nulphids nl rnpper nnd imn). Thh i v r v  
g~nrrnlly nasocintndnith pyrrtil~titn (mnanrt ir imn pyrilr*) nr~ l ,  to n iwm ~xtcnt, aifh pyritn 
(yellow atrlpliidn of imn) 11nd rnnrr~uitn (wliitr iron pyrit~a); ~IIRBA iron ~ulpl i ido~ pmtml~ly 
cnrry srnnl2 r~rrio~lntn of ct)pprr. Clrnlrurih whs notrrl in om plnr!, 110nr Om-n. .SPCc~n(lltry 

csrlmnntm of roppr  trruw fia n gnvn nlrlnce utain; this i a  vsklnlly mrbl*rl~it~ nnd nlrrly 
mr~rite. Thr nllrrntion ill tElp trri~itinl ropprr fiulphid~s to fnrm t rnrtvmulpn is a supcr- 
Bcial phmommon, and thry omlr at  or u r v  neat tho mrfnm or n l r ~ ~ c m c k u  within n I r b ~  

-- - . - - -  - -  - - - 

r .Srhrder, F. I?., h mnnmlrrsmm a[ put d P r l m  U'lllhy sound md tb Coppr River dbtrlcl. 
-4lalklr. h IW. TVrIIllrttl . irin. R m t .  1'. S. Gcol. S u n w ,  vt. # ,  l W l ,  Dp. UH-IOI. SP@ d m  tootnote. 
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feet nt the mrdne~. Ocenainnnlly ~insl l  flake-+ of nntiva copper nye found in tbu upper p r t s  
nl the spins; this in  rrirRrnc ly n k r  n g ~ r ~ ~ r i ~ l ~ i l : \ '  rnit~cr~l. Oxidation of the imn ei'lrlpliidw 
has given tlw uwnl  ntct!. Ilrrnvn ra~lqling (imn lin t) to the wins, but thin oxirln2in1-1, 
except along ~rnrkn, ~rtrr ids r~irt11ii11rlly C>III,V 11 I I ~  i n r h ~ ~  frnm t,he surface. 
Tbe coppr rrinri nnn l r ~ i n ~  pronpwt~d nlv 1111ii11ly nlung ~ h o s r  7finrs. Thwc USUUJIY 

accur in t t i ~  grrrnqtoura ur in t hrir irnmrrlitrt~ vir-inity. Nnt unrornmunlp R sl\crir zone 
-rlmwly with thpconti~rt, Irrtworm pvPnntrtnr ~ i n d  n lttypr of alnte or pywnrke .  This 
~sxwiation nf the nrt. tltlponit* with tllo grn~~n~twiru is ?II> P M ~ O I I D P P I ~  thnt t h p ~  ign~ni~s 
m e b  ciin tw rt~41rtlrd luc I lln nriginl~l tlnt3rrr.u of r IIP roppr.  T ~ M  RIIPRT mnra cnry in width 
fmm n IPW- inrll~s to  RPI~~III Fnrl -ill ~ 1 1 1  ~ 1 1 ~  n, widtli 01 8 Irrt lwirig I ' P ~ ~ H ! .  lllhile in R 
Irn- ccnserr ttlrw ~\~illrritIy ntlre IL~~IHJ: tho sIii*nl. slrt1ca* oplatl rnvi t i r~ tvhirl~ hlirr hPPn hllrd 
with nwtnllir sulpltirlr~ rtutl ql~nrl w, ihtm ~v i i r~ r~ l l  r+~inrlii iliiw il ldir~itr Llint I I I ~  nm niinm~l* 
bur-e T T ~ J I I < - P ~  t h ~  rountry IYW!IC, millor t11n t i  i l i ~ j t  t l \ ~? -  I I.IV ~ l r ~ w u i t ~ d  in slrrh mvi f  iw. 

1ltw.t 411 thr Itrnsprrt,s v.l:lnrw arlil~nr rhlnru ilct\din q r  rtf t \ rv  nirFsrr rlintinr-t I n y ~ n .  One i q  n 
Irrycv ni nrrrrly d i d  ~lllphidm ((,21rllr.r1l~yritt,, ~~yn.ltrrtitc, nnrl ~ y r i t r ) .  or tr? ihr.w UIIJP~I~~PP 

mixpi1 wit11 ~ ~ ~ l t i i t j  clunrtr: ntlrl rllrtrlfc- nck: thl* ntilrr lliyrr roni*t* of ~ l ~ e n p d  mrk, utrrip- 

times silirilird, with diswrnintttrtl or*, mii~rnllr; Tl~r st~lpf~id* It ty~r nlilp t w -  on orrp wnll r l l  

the uhenr u)ntr, or it irlt~y 11r rwnr the ivntrr of tilt- EOIIP with n lnyrr 111 tliwminntrd nrp on 
~ i t h r r   id^. This mlphidr 3:y.r tarirbc r.a>nsidrrnI>lg in rnrnpo+itilln in thn ditrt~wrtl prn+ 
~ m t m ,  hring in mme nlmr*<t ru>lid pcwlla~8 itr nnfl i i s  d h ~ r n  rlrnlctgppritn with litt3v pyrrhntitr: 
the vnrjlvtian in mmpwifion in nu?. individ~~rl mlphid~ 1npr ir not RR mnrkrrl. tn tllirk- 
n m  t h p w  mlpll i t l~ l apw c:iy fnlni INI inch tlk, i t1  not= rat*, R Iwt; nr~d ltny girtbn ll~ytlr V I I ~ ~ P ~  

in widbll nlnnl: Imtl~ I llr slrkr lrnrl tllr dip. Rlmr nl thc ~u lphidr  Inyew pitwh oltt, rntirrly 
rtlnng ~ J I P  strikv nnd ~lim rr:bpp*ir: t1111s Inrdirn n? nrr nf 1ori.u-dinprl claw urrtinn nrrbtlr 
wlrow Irnfirll FJ nrrrnE tintre tlirir ptvntrrt tl~it*krlrsa. Thrw I ~ n ~ c q  mly r11w ~litcql~ olurig 
1110 dinri i l~n of thr ntrjk~. Inrlivirltial rt.irl* Irt\vl* I w n  trnrrrl t ~ ) i ~ t i r i ~ l i ~ i ~ ~ I y  for lllilr n, milr 
rrr 211(11*, nnd ~ I I * ~ I I P P  p n l ~ ~ t i n ~  will 1tndtn11)trdl~ slinw tllrtf wmt- 11t t l i r ~ i t  P I ~ I ~  F Y ~  I1)\111wi*d 
o r  w V  m i  In view 01 1 1 1 ~  i r ~vp t l i ~ r i~ iw  01 t l~v MIC~RCI, ontl tllr nt~enrl* ol d~lI,liilc*~l 
m n p  i t  iu dilTirirlt lo t MPP indi\*id*ld ~ l ~ r - r t r  Z ~ ~ R V S  I ~ X P P ~ I I  in t l~r  Fnw clrw~ wlio~r cru trluln nrr 
Iffcll~rnt. 'rhr ~tr ikrs of t f l r  t1Jn.j ran .  rt~nsidrrol)lr-, bt~t Frrqtlrntly ngwo ra t l i~~"  FIIIRIIIY 
will@ tlmt, of tlto rrltln! ry w k .  RIP diprr or t l ~ r  reins arc! rommonly l~igli, um~lilly Iwtwrm 
MI0 and Wm. 

I n  nrltliliun tn tho nh~nr xnnw tl~srn nrr wrnq rharply d~tinin~d vsina of smnll dm, nnd nn 
Kniglit lulr~nt! pmpmt ina hn9 l r ~ n  dr)n~l in n mtlwr mnmive gronngtone whir11 contninn rlis- 
wrninnkd clrnlm~pyritc: nnd pgrrl1r)titr. Tl~rn t rvo  p r r d ~ ~ c i n ~  mines of the dktrirt nm in 
d ~ p c ~ i t a  wfiirli riilrrr wmrwhnt, Irorn t l l ~  wimpitb ulid'llr xnnw . I ~ O V R  dwcrihPd. 

Thc ore rl~pmilt~ now known nrcur, witl) vrv Fee cxr~ption~, in the mks nf tllp Own 
wries. 

OOPPER YIIPES. 

The Gladhnugh m i n ~  i q  qiluatr(1 nl Ellnmnt on Tipin B R ~ ,  w the northeast short- of 
Princp William Sound. (Fl~r f i ~ .  I, 1,. 70.) The om body outcrop un t h ~  l-rh bet ween 
low and high tide 111nrka. It was stt~kdbd ill 1 . W .  I'hlrlng the srtlnrncr of 1W3 his tl~inm 
&hipped u h m ~ t  1,503 Eons of tvnplmr  or^ prr n~ontli. Thr i aL, m-, XMk, and 4m-lmt 1 ~ ~ r l . l  
or the mine have 4wrn oprner! ~ p ,  ~ ~ t l r l  w~ri-k WAS p n v W l n r  fin thr .XrCimi l e t r l  in Sp- 
ternhi-, 1M5. Sinra this d u t ~  ,tin r r l w r t ~ ~ l  that tlinorr IWIIY hl~q lmn encounterrd on t h i  
Iow~st Jovt-I. The ore nri tllo 2W.Tmd Ipr.4.l h w  a rcku~ltly Imu-sltnpwl craw .wtion wit11 a 
length of 191) feet and on extrnnlr wdlh ol HO Iirt. Tllr. clirwiion al lire bong axis 1s a p  
pmximstclv N. %5O W. The d ~ p  OF ille walls r~ri13j. Itorn Ma to M5 XE. and thrrc is a pitch 
of the ore h d p  of ahor~t .25' 6. The O ~ C  J > M I ~  rclnai~f~ of r h n l ~ ~ ~ p y t t t ~ ~  pyrite, pphot i tc ,  
and count5 rock. Frequently I ~ P  m k  is lnck~ng and thrn tllr om M y  is prwtirnllg 
mltd sulphides, wih rllr rhalropyritr in markrd arrlmnt. Tho lrst om, i. P., that In wliict~ 
the proportion of chalmp~rite is hrghst, IS in general conhcd to IL pmrIy dched ore 
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shoot which Int~nn tlic middle of the lmt-wdl half of the ore body. The mntv mrk in 
mlt Mark uln(i1, with a fpw hand* of p y w w k e  and black limwhne. The s~riks d 4ho 
m k ~  Eq i r l  ~vt~t~rnl  prdlrl  E t b  Ihno or thc ow body. Grcpndonp hnwldcm, evidrntly Imtn 
hrk ~ b l t r ~ .  111 !bmtld, tmur lqW frrE north of thr shaft. T ~ P  black R ~ R ~ P  is much fiwured and 
rruqhrd ant1 t lw fmv innk  nra m m m o t ~ ~  sli~k~r~aided. T ~ F  om is in tllc main nimiKa and 
nnl I H P I U ~ ,  nl~hnugh thew arc mmr snlnll crnck~ whirl1 11llvc h n  nylrd with ralcibc. 
,%arrh Ir~rortler 41nn 1)0(!im in tho dimctiun of t h ~  strike nt thr ono nuw !wing mined d m  not 
-nt to I~rvr h e n  muds. 

Wre hnanza !nine in ~itunted noar tho cast whom OF htoucho Island, witbin hdt a mile of 

ti& water, LO which a tramway h ~ n  h e n  truilt. Tlla om now Imi81~ taken mi ia from the 
Inre ot a rli!P. :t working tunnel IIW k n  run iuta ttln om brjdy 3) Tcct lrlow rho n u r f m  
w o r k i m  =lid another tunnel, in t~odnd to rrnsqcul tho am a1 R rlrpth or sbouc 7fl irci b l o w  
t h e  fmt tlrnnel, wnq being run during: tho summor or 1BO5. Oln ~lliprnenh ni a IPW bun- 
d d  tom r~~onthh were ma& rtwt sl~rnmrt, nnd tlrrm is ~ ~ n d  rcasrm to oxpect that these 
~ h i p m ~ n t s  can bp markedly inrrenwd it1 the iml~i~diatn fulunr. Tile urr hod! fimt 
ex-$ rkm in awestward-faring clitT, and fmm tt~ia clilT most ul  t hn urn now h i n ~  shipped 
is q~~arPied. me upper tt~nnel just ~nrnhion~d rmmula  nt lenut part of tlic om t dy ,  and 
show a width oi6S feet of om which ran, wiih a little sorting, lw nhippd. Reyond thin, to 
the w t ,  the t u n d  euta a b u t  10(1 feel, ot rtwk which cuntainn atringers of ore. Weat of 
the 68 leet of ore just mentioned i h ~ m  in said to I* s tt~irknrsu a l  s h u t  CrR feet of softer 
ore, which is now cnrered the timbrEnpl nt the tunnel, and nlmut 153 Imt farthcs west is 

a band of nearly puw pytrhottte. It  i9 pmihle ttimt rhr om lndp rxknds w~.stwand to 
thispyrrl~otite band. Tbe Iorq~l~,exrppt to r~ tmut  3Xl It-et,nnd t l i e d ~ p ~ h ,  b l o w  XI k t ,  
uf the OR M y  hare not k n  cxplorPd. 'Rw om is rhnlcopysiic. This mrum in brecciated 
portions OF l l ~ p l  countp m k  anrl in irregular win-, and in  p l m  it paninllg or eornpletalj- 
replaces the m n t r p  m k .  This om d r p ~ t  liw *long a b m i a t e d  and s t ~ e a r ~ d  zone, and 
elrik~s about 5. lQO F,, dipping GO' It'. This 19 the gnernl ntrikn anrl dip of h e  mcka in 
the yicinity. 7 % ~  main m k  ia the ore i ? ~  a verp fins-paincd. w n i s h - p y ,  hd , f I in ty  
~natc r i~ l .  TotI~s~~stoIthi~i~p~mckuandquartz~tr,whiletothc~~stttrereiamsinlg 
lhrrk ulata. S o  ipnmtis mka a-cm w n  ~n the immrdiata vlrlniry nI t t i i ~  mine, but rocks 
apprrrcntlg of rhis natum ocrur In- thnn a mile 20 the north, a t  the Bluckbirrl clnim, and 
slsu mi ttro north end of Latouche Irrlnod. 

A comidembb numhr of p m p e e h  were nt work in Prince, William b d  dunq  tbc 
mmnirr or 1915, and previous to thnt time other pmpects had been erplond which wcm 
not Iwing wnrkcd last nummar. b l o w  sre brief dez1ctiptiotm of s numbr w f  tho pmpertn. 
WIMP wLwb11 for dmripdion are not nec~sa~~. i ly  the r i c h ~ t  in tho district, hut art- t h m  
aliich, lwauw ut tiirtr gcogmplliral locetion or other points, are of intemt.. Zn none 01 l l ir 
plrrv* dmritnd b nincl~inrry uwd, with the one exceptmion of the working of the Rqvnol(lc 
Alnska Ikrrlupment C~IIIIJIAI~JT, at Ihulder Bay. The chief mnter of in*& for p m -  
pcturs is ~ h r  vicin~ty nf C14lpprr Muuotain. Tfik is a ntgpd<rnatpd mnuntun, tlattlg 
nrrrly 4,tdNJ f ~ t  nh1v11 ma IPVP~ and uitunkd tihut 4 miles auulkieest nf Ellamar. hialdrr 
Hay ir nt thr wpnt hnm or this enountain ~ n d  h n d l o c k ~ d  hay nt itasorltl~ l m .  Tltr nwli 

of ('nppr hlwntain iu p m t o n e ,  with s small anlount of  srd~mcntu (alate, grqvwarkr, and 
qa~arts~tr), 

BOtOYOX GULICH. 

E h t o r i ~  tlia wuth aide of Port Valdex rims it.q eest end is a stwarn which flown khm~gh 
Solomon (iulrh. Fire mile3 muth from the sham o l  Port Vddez, and just ~ m t  of lhls 

mtrpant, hut ~ z t l l  in the bottom or the valley, a pmspecl baa I a n  worked to mmo ~!igh't 
oxtnnt by Tnldtz mmiwm. h shpemd mnp d ~ f h i s l w  rock. ~mprrfflsted maro or lcse mith 
nallphides 01 rapper and ima, k e x p d .  At  the timr this lwa l~ ty  was visited, rn ahl!, prn* 
peccing had uncovered a h d  of r& mnd slllciGed m k  striking about maat md weat 
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and &ppingRteeply to tho north* ThEe hlt xnq, nn expomd, 30 Ieot in width, and mnsistnd 
sil irms whist, flint? alntr, quartz, pyrite, rhnlmpyrit~, and pyrrliotitm. Lntcr in tho 

RummPr an option on thiq pmprt?- wn* takrn hy prrstthns intcmat~d in FL ~nlcltor nt, H d c y ,  
Prince ol1V~lm Island, and their r.*plr~tntt<>n* nrn r ~ p r ~ ~ d  tn have nl~own R width nr about 

ipet Inr thia mnr d arhisirw, strlphidt-lrnrina nlrk. CIRSR hy in R niwq of ~ltnmd 
m u s t o n e ,  p m h h l y  ~xiating ay u dikt. 'I'llo rVottntmy cork is wl~iatoso data and psymcke 
of the 'I'ald~z n r r i ~ x .  

O h t X U A  BAY. 

GonllihmbFr pmpc.rtin~ has k n  dnno in s drymian known m Vmmviua Valley, which 
sxbnda mutl~nrrd trwn nvat dhr hrrd G n l ~ n a  Fkry trr the north flank af Cupperhlountrrin. 
U'nrk hk3 I ~ I R ~  lwrn rnrrird on In t11n cnst rind urest. Fame stripping LIE- k n  done and 
wecml nllort lvnntt llncr l w n  nrn hi on reinli in E~IP wnotorlr .  The.= am along shear 
mnpq n-hirlr romnionly trrty luyen a l  sulphides. 1710 most work hss k n  done on 8 tun- 
nrl whir11 n ~ n ~  rawtwmid und~r  it q u r  rximding to the north from &gprh~ounkin. This 
Eu~~ntbl, d u ~  Jy itlo P r i m  Il'illirtm Sarmd hlining Company, runs ~loog a clay dvage ,  
wliirh ia Iwnl an inch t o  t~ font in thicknw. P-mite, pyrshotite, snd rhalropyrite in atr ina  . o n  o c c u r  ill nnd nrar l l t i ~  wlvnp. mnd ~ t n d  mounts  of thew sulphides are diarcminated in 
L ~ I R  wall mrk. T)ic Iunnd is mainly in pwwtune, but s narms bend of bhrk slate i7 mln- 
nionly wen alnng 1 I ~ R  iwt mf1 nf Iltc vein, which st* in an east-muthenst directian and 
dipw75" NSE. Thiv tunnrl is ahnut 3UU fwt  ion^ and was driren to intercept n lnrgc ~hmar 
?mnr whirti nrrum in Ihc rid* tn the rust. '?he lunnd hM not yCt warttrd thk a h ~ n r  zone, 
which i~ tllmut 40 feet widr nnd rr~ntains considcmblc u n s h e a d  rack ~ n d  I i r ~ l l y  carrim 
banda and scattered piins of sulphidpri. 

R a ~ t d r r  Tls? i~ sit~lated s h u t  4 ]miles xouil~rast of Ellnmar nnd is no n m p d  from the brt. 
tlint nri t l ~ c  hnch trm s Irw 1 n q ~  l1~1~Idrm ~ritlde tip of iron and mppr nulphirlm. Thn 
lurpnt or them is 2ll f e ~ t  in diamrt~r. Scccrnl >-pins of tho usrrni t y p  havc twen di.wnvcwd 
on l~olh t,hc swt and tho west shnms nf this hay. Thr principl d~r~loprnent wnrk laas hccn 
 don^ by tho RcynoldPrnlarka 1)eu~~opmsnL Campany. .kt tlic Iwntinn of rhr? I r n ~ l d ~ m r ~ f  
iron-copper ai~lphide a steam enngino, an air rmmpn.m>r, and p w P r  rlrilln have h n  jn.tallrd 
nnd a timnel hrm been run rastwad into the mountain almut IKI fed, with Ihm nxpvlnl Ion 
ot cmsscntting some v e h  of om which wem knnm t,o oatrrop higher up an t lte lam nf rttm 
mountain. In November, 1905, i E  ww rcpnrtd that a win r s q i n g  a p o d  of chnl- 
copyrite wmshvck at a distanw c)f 400 reet f n ~ m  Ihe nloi~ih of fi~nnrr. In  addition ta 
thia tunnel tho same rnmpmy hnu donn oihor rlrvrloprnont work on tho w& n l n p  of Chppr 
liountain above this tunnel, nncl other p m a p ~ c t , o ~ ,  wntking on rrinq in H ~ I P R ~  W ~ R  in llto 
p-eenatmne have dons work to tho north tb this and RIW on thn west aidp of huldcr h y .  

I A N D I ~ ~  RAY. 

Ort the shores of this hay and running up nn t l ~ r  ani~th and pwt flnnkw of Cappcr llol~ntain 
are a nunihr or m ~ h r r  w~II-e;~~)owd ahoar kOllPR, muinly in tlir gwcnntone. hiany of 
t h m  c ~ r t y  coperr nnd iron ~ u l p h i d ~ a  and hnvn attreckd niurt~ ~Hrntiag Iroru ~ T O R ~ P C ~ O ~ .  

What in known w t , h ~  h l n n k ~  Comm~~!inl Compnny rlnim is ~itutltrd on t l l t  noflll shore 
or Zandlwkrd Hay, and work wm dnnr h ~ r n  R I rw yram npo. I1ec~nlly mother mmpmy 
has equimi thia pmprrtg and vxp~rls to lvarzmn rxplrmlir~n~. :\hat~l 7iK1 irrt a t w r ~  Ihn 
wn, nn thp face of ~r c.lilT, i w  n ~ l i ~ n r  ;rorir 4 Irvt i ~ t  t t~ i rk~ic~+. Tlir strike iu N. tJRO E. mnd 
the dip 7S0 tcF @lo N. In thin 7nnih ir n l oy~ r  nf nulphidrs [pyrrllotitr nnd rhalrop-file) 
2 lo H inrbcs in thickncilq. A turinrl tlnn ~ I I  run in u t ~  tl~iu win ond ihr ow Lnlr~n out 

wlra Inwpml by a wim CA~IF  to thn dtrk nt t,ltn fwt (rl ttir clilT. Prrllaps 70 tons of om 
mined a IPW prim ago wrs ~hipped it8 thp summor trf 1W5. Below this vein. 20Q feet. 
stmm the water, a t~rnnel wm nln nortltward into t h ~  rlim to i n t e m t  t.he nbnvs vein. 



This tunnel is 412 feet long and contain8 practically no ore. The vein waa not encounkd, . 
unleqs R bbenm, nnmw shear zona r e p m n t s  thla vein where -d by the tunnel. 

Farther etlcrt, on the west side of Landlocked Ray, near the b e d ,  the Three hian Mining 
Company hw wrently cmductRd e~plornt~irma. Three tunnels, the longest F ~ n g  50 Iwt 
in 1~ngtl1, Ilm-e hen  nm in alor~g s shear zone containing a. layer of fairly solid sulphideu. 
This layer valias from an inch to 2 feet in thicknew and llas on its hanginpwall side some 
ct~dcopyrite diwmin~ted in the sheared country mk. The vein has a. general east- 
wmt direction md dips toward the north. A small shipmemt of ore has hem made from 
tllix place. To the wwt, on the south slope of Copper Mountain, the s m a  company has 
othpr pmspectg of il aimilm nattlre. 

In thk immediate vicinity otller pmspccton {especially M~asrs. Pub, Steinmetz, Egm, 
Buurke, and Stecle) haw h n  working nn silnilnr veins, which ahow laysls of solid sul- 
phides up to 3 feet in thickness. At one of thrse (Grnts~~r and Standard claims), a mile 
northemt of thc; wmmit of Copper Mountain, the \win has becn exposed at intomala for 
a distance of 400 Ieet. Here there is n lapr  of snlpl~idrv (chalcop~~rita and pyrrhntite) 
fmm 2 inclies tu 3 feet in thickums. The sh~ar  wno of this Itxyer nypragm I5 tO 18 inches 
ill width and w n t a i ~  s little ore. The strikp oi the vein is N, 48' H, and the dip ia from 
No to m0 E. 

ORCA. 

A mile and a half soutkwbt of ma. is a ~ l m d l  sand spit known as IPlemrning Spit. Two 
~tretlmv enter the bily near this point;. On the westerly and krger of these atwarn, three 
fourths of A milr~ f ~ m  ite mouth and about 500 feet a h  the sea, them are two snlnll 
prospect holcs. The muntry nwk is a much m l ~ e d ,  reddish, arnygdaloidal haaalt, with 
jmgulnr st.ringem of epidotizrd rock. These stringem are of all widths up to 2 fwt, and 
whilr some of them have a vein-like Io~m, striking in an east-northeast direction and stand- 
ing~+ertically, mwt d them show no ~ommon dimtion of elor~gatiun and pincb out in short 
distances. With thn npidutt is qiisrte. 'ilia ore, which iia chalcocite, occum amociated 
with and in tho rpidottrquarh ~ t r i n g n ,  alt11m1gb in  placcs it is associated with thv non- 
epjdotiwd count17 rock. Nu v ~ j n  of ure rml bn said t- exkt hero-only irregulm m w m  
of stnall size. Sowr nativt, coppcr llav h~11  ported from this locality. Thc cwutry 
rock, its alteration tu ~pidotr~yuxrtz rnmwn, mid tho owurrcme d cupper olr with t l i ~ w  
mwps  dl ~wrnble  cw~tdition* in pwh af ttir Lekc Superior copper district, excepl, tllut in 
the hiker district the ore is nativc copper. 

Glacier Island is composed s1m1)rrt excluuivd!: of penston& d the Orca mrim There 
am s e ~ e r l  pmpwb on and ncar the east end of thr island and also on tho eastsrn shore 
or the bay which indent+ the southern const of t l~r  iulnnd. These prospects are (1) in 
vei~ss n t d n g  nlnrrg shear w n e s ,  and are elot;ely eirnilw tu thorn about Copper hiountain, 
(2) in i w g ~ l a r  stringers In the g r c e m h e s ,  and (3) in qlulrtz veins. One of t l ~ c  last t y p  
occurs just muthwwt of fi smdl lake ]em than n  mil^ Imm the cast end of the islmnd. 
Hmre a d~ori  tunnel has been run in ta cut n vein 10 Fwt in width. The strike i s  N. 23" E. 
and the dip 70° N. Along the foot wall of thv rein ir n ?-inch sen~n of clay gouge. The 
vein metorial is mainly quartz and fragments ol country rock ( g m t o ~ l r ) ,  with small 
wounh of chalcopyrite, pyrite, and apparently marcflsite. 

m G H T  ISLAXD. 

In L few ~ I W R  along the emhm shore of Knight Island a mall amount of prospecting 
1ws been done. One of t h e e  points is about 4 miles north of the south end d the island 
and 8% $he north Iiide of thc rntrance to n. amall hi\-. Thrre are f,wo tnnnels hem, lunning 
northwrard from the shore. Ths western tunn~l  is about 1% feet long and in its last 30 
feet pmes out of tbe rock Ltto the glacial drift. The ore is chalcopyrite, which oreurn 
in amdl stringem in gre~nstonc. The eastern turmrA i 25 fmt long and runs dong a 
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quar t z -~ l l ~d  ~ h e n r  aonn, w l l i r l ~  rnntninv n I i t t l r  r l~alropyri(c. d h ~ t  a mile m t h  4 this 

locality i~ anothrr rlnim, nit whirl\ rhrw in I w i n  k tn 15 inrhm in width. Thr m n t w  
mrk h hew p a y  quartzit+, h r l i  f!rwllntnlrr is ncfir nt !land. The vein mnsists of mthpr 
d i d  sulphidr~ (pyrrtrot,ih' niltl I'\I~IIFo~~I.~IP'J.  will^ w m r  q11mrt1, and m n t ~  m k .  Fmr- 

ticnIly nn rxplorntoy work 11113 1uri1 ~ l o n r  nl  #Itin pnirif. 
A h ~ t  twrcthirds of A 111ilr ~ i o r l l l ~ ~ t ~ u l  iinn) t l i r  r~n r t l ~ r~s t~~ rnn t r * i (  arm of >Tummy RRp 

(which ind~ntu the ~ n t ~ t l i w ~ ~ t . i ~ r n  ~ h r i l r  of l in iphl  Ir; la~~d), nntl n h l t  1 ,%TI fwt a h v e  the 
water, rlw to (Iln divitlt. F l r . b a ~ r ~ i  thiu l iny nnrl 1111- nlnnll in wllich am tile pmmpcts 

Ywt u-idr, and tlw nm LP in i r n ~ ~ l a r  atr inpia ~ r t d  cc*tlclistu of r l inlcnpyrit~, p*tp, nnd R 

I ~ t t l r  p!rrhntitr. T h i ~  rnno rnrp+in~ om is rxrulrrrd a t  two point#. The general situation 
brm is r lrnly aimilnr tn t l int in  tlln vivinity c~f  ('clpprr .Ilauntin. A mile north d I l ~ c  
wmt md ot Llumrny nnc  in nnothrmr pmpr* r t ,  i r i  whirl! t h r l r  is rxpwcd a lens of om 7 lrr! 
long and 2 fppr W-idr at thr ~ u r f n w .  Tho nrr in fairly solid pyrrhotitc, pyritp, arnd chalrrr- 
pyrite. TIM- muntw m k ,  w l i i r l ~  i* h ~ r r  n r a t f i ~ r  t-tram-grainrd dinritic ~rsenrrtonr, mn- 
tains mnrr or 1- ~ l i e n i i n a t ~ d  m l l p h i t ! ~  { p y r ~ h i d i t ~  with n l i t t l ~  chn l ropp i t~) ,  and in 
nrw irwgulnr pl-pnal~tr w i n  t l i ~ r r  iu t l t r ~ r r  ot tlli* diwrninntcrl ore. 

Smr t t i r  hrnd I h ~ r  nny, whir11 iu amr t lw rentpr of tllv  PA^ sidt. of  Kniaht T~lantl, 
work JIRR lmn rlonr on a p-t nenr t l ~ r  d i~ idr .  TZtk wrt* rxaminrd l y  Sirlnq l'uiw, 

A knr d a m  nppmxlmruly 31 fw; will#. nnnl sr lrrt hidi. mn*ivting(~l cha1mp)-rltp nnri pyrrl~crtltc 
In mnrlnnc [ t l lnhar l .  n m r r r r ~ p w l  In thv lnccnl a 111uflKZl~~I rhtm~r th.*rm nnrl2,SYMhIlvt lrr*nl thn 
Irmch. Thc lmmlr nf nclrfr rnlM ow Lnfl rallwr uniform in rtbnrnclrr. I t  r t l t c  cllplrttr nrrnae Ihr 
prnrrml mnrl drnrnlrlrnl Jn i~~ t  a)--!em nt thr mllntq- m k .  rhaclt is very rimilar l o  tho tnrk carrying 
thr nrr. Th+ rlrikr aIrbnp t h ~  nw Wr-That  is. i r a  Irnpth-iq s.? E..  whifr thr rlmrrhp in tllu 
rotlntrr mck 1- 5 .  W' IP.. 10 S .  1 7 1 1 .  +-liF;~tl? slmxr snrt tn t11p northwrst of this nrs I w ~ l v  rwwkrs 
n rl!nitrrr l ~ i r t  m~llrr Ims, nhlch strikes X .  7" n. a w l  dips 6? S ,  I L  nlnhalln* H ~ I I ~  n b*'t arrr+wa 
lhr ~ t r i k r  n n ~ l  i r ~ ~ p r n x l ~ n n r ~ ? !  3fwlrt  ion^. Frnruell ind~carlnnr I t  pincbru st  Imthrdr. I t n  flrpth 
l a  !inkr~nwil. 

Ol illr wunlP). MFR* In thfr; r l t~n i t?  1 1 ~ ~ 4 '  nrr Illm ty1-xrrt Anr m{m*.l. t r~~n l ,  nmrt!. Irluk. 
11wiv rwk: n rr1anrqrum*11. hlncl;. t m ~ i r  atinF~nw. :1n4 :I ~ w r p h y v r ~ ~  tllnl>nw, the 1nII~r I r I i r w  thn 
11ruli1'at r % l  thcb Int. 

'I'lw rlrnu w l b r n i  111 Ir 01 roplnrrmmt  IS^ Ibp ~ w l n l r y  mw%. TIM- Tdvt tlwt thr ? r r t h  m l r  s4 11-nru m*y 
Irr rr!rppwllvP. Tlra~ e t r u l ~ t  9 ~ l ' l l i  In lw!!#l ~ h r n ~ ~ r ~ t l  Ltw .ullranrl nrlrl ~ m a l k r  Em- In n rnunnrr I n  srynrl r 
pnralllln wlda'nlnl: crt tho apnro I ~ r t w t ~ o  rllr- nnllr. 

Zhtti tn t,Iin ttorthe~at anrl the m ~ t h ~ ~ m t  ul  t l~r  Rni~n~ixs  rltirw ~tnuprling l iar l m r l  i k ~ n r  
nt R ff'w point%, uppnrcntly nlring thr strikr IIF fEir, on* l * r l ~  MI tllnt nllnr. In  w ~ m l  
i n ~ t a n r m  H w i n  RF n e ~ r l y  .wlirl u~llphirlc' Iw, cwrrrr;pundi~~p t m  thnt nt the wart r~tlr id t ) ~  

~nins, ha* twrn rnrountrr~d. Tllc nirlut r x i c ~ ~ ~ s i \  r pnwpl,t.rir~~ l t l~n tuvn ddrrtc. tbn fhc* 151~1.k- 
lid rbrini. ntmttt hel l  n mile twr t l t rn~t  of tI11> Rnilnntn ~l i i rw. IIITI~ i l ~ v t ~  ~ I M  k r l  II mn- 
mdrrnhl~ amount ~f t r ~ n ~ l i i n g  and u IPW n l l ~ ~ l i ~ r v ~  lnbal pitr bur I' Iblrrl mmk. T h w  r ~ l r k -  
in* show tbnr t l l r  onx, 11-hirlt ir i r ~  vor~nidrr~~lrlv II!I~~)III!~, i>rr*llm I u ~ ~ l r  ttr 1 1 ~  rwt nnd r IIP 
wrst of tlrr n~arkpd w i n  nf ~cllid sri lphid~. Thv Irlr* (ch~llrnpyritr) nrrlllrr t l i w n l i n ~ t r d  
t l i rm~bh ltte m k ~ ,  which BFP h r r ~  mainly grrlywnt'kr* rind rlrrltrlxil~nz, I f  n1-11 IWIIM irk 
mtbr ndid wins. and n .wIZ .whistc*lr ~rwk wl1ir.h I'OII~ B~!IR Inlr. nntl nlrn nillull r l i t w  I,T 
py-ite is awnrint~d with i t .  mi* mrk is pmllnhly an 111ttw,rl ignroun rnt-k. 11 irr lrndr~mt4n)tl 
that tbe pmpertr has rewntlr chanwrl hnnr!% und thnt tlitn l l rw nwnrm will h r ~ i n  nr.lir,o 
o p ~ r a h q  in the immdiatp h ~ h ~ w .  

A b u t  4 m i l w  w~fhtrppt nl a1)r Ihnrnxa minrb wrrrk Iln* I n r r ~  dnnv 1111 s h n i  in known u s  

the Blue Fox claim. lFprp appamt l y  t t i r  MUIIP t1n1111 wjlid r;ulpl~itlr, whirll i* hen= nininly 
p y t e ,  has k n  mwi ln t rm l .  n~trl R t i ~ n n r l  .50 lwk in Cvrlctlb lrna l r r n  nln along titin ~111- 

phide rein. OpPninp hnrr b m  rnnrl~. RLW f o  t l t ~  11.114. 411)u-irq qnmr om, Vrwsrutting 
b h  pasl nnd U-PS~ OI the rulpl>idr r r l n  w ~ n ~ l d  r)~*km!~Iy *I!r*n 11p mom OR thali is now in 
ripn. ,\htlt hair A milv nnr l l l rmt o l  this p i n t  i* rhr I ~ P J I F ~ F  c.laim, un whirh n branch- 
ing tunnel 300 fcrt in k.n@l~ hnu h e n  mn. 
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GOLD AND SILTEX. 

In a numbrr of p lms  throughout the diitrict are quartz veina which carry small amounta 
of irun and ci)pper mlphides and which have bean pmpectsd for gold and silver. Three 
of them veins, which were reported to shorn7 consid~mble values in gold, w ~ r s  examined- 
ano on thr north flank of &pper Mountain, one in ths eastern part of Glacier Island, and 
one on thr point between Landlocked Bay and Port Fidnlgo. Assap have hen mede 
from two of these veins; one a&ny was from the decompossd upper part and the other from 
the solid \-?in ahut 15 lwt below the surface. Tha assay reports show only traces of goId 
and a fraction of an wnca d silver per t ~ n .  While thew akwy rwi~lts are not encourag- 
ing, at the same time it is quits possible that quartz wins may be lrjnnd about the sound 
which will carry gold in economic quanti t i~ .  
In the mpper reins, gold and silver are almost invarinbly prewnt in small amounts, and 

commonly gold is found in tho copper ores which bave been shipped from both minee, in 
amounts n~nning from 91 to $5 per ton. The silver content of t h ~ s c  copper veins is corn- 
mooly leas than S1 per ton. 

In laOO rwntt, gold-bearing veins were reporhrted from ncat Alsgnik, on the Cbppcr River 
dslta, a but no rerant work aeems to )lava lwen dona inhlthis locality. 

Some prospecting for placer gold has been done about tho shores of Prince William 
Sound, but work of this sort was not carried an during the wmmer of 1805. Small hmounta 
oF placer gold ham bcen reported fmm near the mouths of Gold Creek and Mineral Creek, 
which entar tho north side ~f Port Valdez, and also a h u t  tha streams entering the h11y tit 
the foot of Canyon Creek Glacier. A few y a m  aga the gravels in L%lornon Gulch, south 
of Vddex, were explored for gold, but evidently widlout succesa. 

NICKEL. 

At two pomts on the shorn of Prince William Sound thsre has h n  pmqecting for 
nickel during the pmt year. Om occurrence ia in smell stringers along the mutb side of 
Port Valdez, and the other is near the mouth of Miners River, on the east side of TJrlakwik 
Bay. At the l a t h  p l m  thc ownem of the pmperty were not present when the Survey 
party visited it, A tunnd about 8 feet long wm found on tho north sido of thc bay into 
which Ninem River enters. The conntry rock is diorite, carrying diseminatcd pyrrhotite, 
The vmin, if it crrn bo m called, is a m e  in t,hs diorita impregnated wit,h this iron sulphide 
and has no sharply defined walls. This aulphidebearing rock in 10 or mom fwt in width, 
and above the tunnel, which is at the weter's edgc, a eon* of iron-stained mck, perhaps 20 
fee€ in width, cam be wen running up the cliff. Here also them are in the diorite k m e  
pgmatitic veins which also cnrry p~rrhot~ite. These w i n e  ressmblo those described irom 
north of Mummy Bay on Knight Island. They are from onefourth inch to 2 inchm in 
width and are not sherply defined. There are dm in the dioritic county rock small hat- 
turn filled with quartz, but f,hese do not, fit least so fnr ss wen, carry the iron sulphide. 
It werr thought that the pyrrhotite carried wn~liderable value8 of nickel and also nf cobalt. 
Selelected s ~ ~ & ~ l o ~  of the l i s t  ore which could be found at this particular p i n t  were assayed 
and the resulta show neither cobalt nor nickel. - 

- LEAD ZIxC. 

A Em veins containing small amoaok of galena (sulphido of lead) snd splinlct~ta (ml- 
phide of zinc) bave been wan, but in no cese did t h y  contain sufficient quantities d thew 
minerals to encoumge prospecting for lead mnnd zinc. 

m Rcbmder F. C., and Spenwr A. C. The O e o l o ~  gn,d MIner81 R e 8 o u r c ~ ~  01 a P~rtIon 01 the Copper 
~ l v e r  nistrlht, Alaska (a s p w ~ l  bubll<atinn of the J S Geol. Survey), 1W1, p. 1YI. 
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CONCLUSIONS. 

Two mfnw nn Prinrr Il'illi;tn~ h~ r t r~ t l  l ~ u r t -  drr~irltwtr~ted tht~t ropper ore rlf p d  ,mde 
ncr~~r .  in titis diskkt  llnd th l~t  ir crtn IN- ~lrrlrlutrd lit t i  profit, ~~crtwitlmtanding the futt Lhtlt 
thr om Eq uhippI1,nt nnrxpnrc  trFY?..irI to 53 p r  ton.trr Tr~fornn,Kmh., b l o w  it is meIted. 
Irp t, thm prtvwnt tlmc nrltrly tlw 1-ntinm {miput hus lx~mn fnmi thc Glndhnuglt mine. At the 
h n n m a ,  mi110 pxiwinp: drvrFn11nwnt~ m-~arntnl 111~ pmclir-tirm t lr i~t thpw wit1 k an pntly 
inrrrnw in prrrductii~u nr~d tlbrl~ t i  l a w  tx~l!, o l  r l r c  will 1w Ilarnrl ;tr;kilnMe, Sane of tltc 
pnrrlmctn, rw drr.cllrprt in tliv srlrnnlrr 111 3 W . G ,  rhuwrd indic:ltir)rls u l t~s  lrrg~ nn ore lmdy as 
i q  krl{rw-ti a t  citltnr nl  the two rttintr. 

Tl~ntlgfi vrry rlnfinitr!cnr~rlu.uionsc;rn rlut ?t-t t r  ft~mrulnt~d rriitnr,ut rnuw thornugh dud? 
OI tlbc d ~ t ~ b  m t  l ~z~~ id ,  crtrtnin r,t tltr. nialn. irnprrtar~t Iartw rl~n>u-ins l i ~ h t .  on the clinmtrr uf 
tfrr d r p ~ i c ~  rnny IF RERICI~. 

Emllrn in vrty w n t  time Itas IWEI mt~~nt! !!miapIi~~ut 1 1 1 ~  I'n'm~ I\'illiarnStnind i-q$on, 
IWI LZlnt 1111 cunuid~niltl~ ~ t ~ r i t l ~ i ~ ? .  t.r*ri(q*ntmti~n of arnh* pxiqt - .  7 7 1 ~  n m  nr p m i h l ~  run* 
~nrw i l~ l  irnpctrtnnt~ li~avr nll rht. t ~ I ~ ~ ~ ~ i ~ r t a * r i ~ t i t + ~  (it ptinlnv t l r p c m i t  und nn- rr pllnw nl n 

pncrnl uulphirlr d ~ m i t i o n  nlrr~l!: ~vn:~ilk rlintigtrlr qrr a)nrnu. 111 p n e n ~ l  t l i ~ m  is nil ~ P R W J ~  
It~unprrt  t l ~ ~ t t  striztprs~lf UPT arn ~ltr  -urtgtcrn wi l l  rkrrlulv i r ~  drpth tt, paql)lr vrinr ur that 

01 mnsidvml~lc wirltlt u~ 11rr strlaw will cnntinnr w i t l ~  unr-ntid drliinminnq nnd rich- 
nc.w to Fmnt tlrptti*. Oil thr renlntry, i t  ir korrrn thrit onL I d i w  pinrh ot~f  i r i  indirid~rrl 
~ILWR,  bind, un tl~r wllnlr, imp~lnr i t  y a r l  irrnn iq t r  exp~rtrd. 1 krr lupm~nt~  of pwqnvta 
1 I r 1  1 m i  I t i  I n  a I .  Rrtni~En~ l r ~ ip  rmFcrrltv 1.1 rntvh wtrinplnrr or 
v r i n ~  in drptlt ir hltd pn~cric-v, rir1c.t. rxp-ricr~n l ~ n u  xh~run Ihnt thv mntirruutiwn tho 
T I P ~ I R ~ L ~  ii9 I I ~  nrr me~tn* n~11n.t1. 

Thmugl~uut tho diqtrirt mucli r r l  iIrr+ drra*larlv~r~a.nt wirk tlnq Iwn  rniurlinumlrd ondl MIW~IFW 

nxcrpt llrb hraurlr~ Irlnntl nn~l  nl  V ~ ~ i r r  1311y I~II\P a*srnrlrrm~ iwr l r  p r r r  f14r rnol~fIi t.1 rlrlinied!. 
1>nnrn tho pmmwncn o f  worki~l>le 4 ) ~  IHMI~I*~. I I~*WVI t-r, nf 13 nti~a~lwr of pmwpvts t !UP w p p r  
nild addl rrlntri~bv 01 Ihs r i p  nw yullir~irr~lly h i ~ h  Itrr pn~ l i t~~t r l l~  niiriing n11tE 111r.w pInrw ilm 
w~ll't\~p r i i  furt\lrr pnapx~ing. Th4.w- f:ifqt<, I.IIII~IPIE \lit11 t t l v  I a a - f ~ l i ( ~ ~ ~  111nnv 8hr vein4 

ut or v r r y  FII>YI, t t ~  lid* H I I I I ' P  nid  I l i r -  1>~1..ri!t tlmtnni! Int err. of thia c-hrrmrir-r [or [~~rnut r  
n1ixt11m.q~ ~ i v r  nmon t.a PXJMY*~ t111 iitr-wziw t j i  c - u I ~ [ u - ~  nti~iirag art~tsirlv of the twtr III~IIPM 

nlrctuly ill rr(wnktirln. Sll~>t~Irl tltr tutan. uw the am~ntrildirtu~wnt (111 I'rinrrr William %;rluncl tlf 
pln~lls k ~ r  nmp1tin~ t l ~c  wqtpr  nnr 1~1 1Ii1. l;lppc'r ICivrr r l ic l  riel, Llr ~mllir-h pti~ph.1~ fhv mrlll 

.trl tho nering Rivrr rrr lllr~~~nuqlrai lirid iw>ulrl Ir uriliwd, rIr,* p n r w t  tc~r mnirtiiq r tn  thr 
aound would Lr dill I > i l l l ~ r .  

Bull. 2 8 4 - 4 L 7  



PRELIMINARY STATEMENT ON THE MATANUSKA COAL 
FIELD. 

INTRO WUCTPON. 

The region c k s r n i  irk th in  pnpr  mxhnds in n noflhrastcrlg dimtinn fmm tlir nortllrln 
shore of &iik r h .  wltich ir rl~tn utrrt Ii~mmnsk branch art I'mk Inlcl,, in n p p n j x i n ~ a ~ t ~ l ~  I~it i- 
tudeREO mp, Innfiturte 149" Xi', In l t l t i l l~r l~  111° rd)', InnRitudr l 4 K o .  (Br mAp, 1'1. 11.) II  
is Lhua nbaul. Wl milt- Imr, Innn norl I I ~ I P ~ ~  to arwthwmt, nnrl Imm 5 En 10 milm widr. 

T h e  writer Rpent rh ! lou l  t h m  wwku in thiq field in t h  Pummer of 1m5 ~ n d  v i ~ i t r d  the 
w 'on  irnrn~di~~trl? d j o r r n b  tu 3lnrm11nkn nirrr fmm h i k  .irm nenrly In tire m r ~ ~ t h  t r l  
Hicks Crrck. Tllt, fnllowing contrtir~ an )16Rtrnrt of thr wnnrnic n-ulta uf t l h  invrw 
tigntion. 1 mom onrnpletr. n-pnrt in in p-a 

Tho Matnnuuka r i m  in 1111. w l u # h w ~ t  rnrner of thp int~rinr platean known nn thn Cmpp-r 
R i r p r  hmin, in Intitude 62" N., lon$ude 13 i0  11'. It flo* in a westerly and m u t h w ~ . ~ t -  
~ t l p  diwrtioir Iqlr Im nir-linn dktnrlcw 01 ahnut. 100 milm. nnd empiim into Knik .\m, fhn 

nnrthornmt~t n m  of Cmk Irilct. The trihutarim inrlwd~ Cuntmu, Ilirkr, C'hirklilmn, 
Kinp, Qrnnit~,  nnd Tmdlrk~t cwk* ,  on the n o ~ h  side, und JIatnni~ckn G1n~it.r. n 111rc.a 
nurnbr or smull rrwlm ( m ~ t l g  unnamed), nnd Rnik River tm t t i ~  rcruth sirk. 

JIntnnu~klt ltivrr ocrllpirr 5 mrandrsing pw within n V A I I P ~  whir11 i4 Innn 5 t t r  In milrw 
i d  Tltr T~llktw-tna Mountains nre on tlie north,nnd the nrstrrn r*xtcn.icrn ~rl  ihr C'lnrprrh 
Mnuntaina i* on tlie wuth. Thn imnb of hoth thew m n t n i n  r n ~ w  tir in V~tirl?- r1i.i inrt 
lirrrx ptirullcl to tfie genen~l rourve of the rirer. Rle Talkeclnn Mmlntnin~ e r n  I+, h. rjilrth 
up Inr tho mmt part 01 r i d p  pnrnll~l to the river, whilr 111r- C'hr~wrli Jlrnrntain- min.iiqt 
ctiiefly of lpsa replnr  maws. The pnemt nlaximum elrwutinn nf rnrli k, ~nuyhly ,  S,mI to 
O , O M  feet. Tho hilln within the. v n l l ~ g  h n v ~  el~vntivnn nr from l p 1 0  to 31rn fwt und 
;arm* to the east. The rulley b t t o m  riws at a prsdunllv inrtm-irq mlr nnd ~ittminil 
un el~ratioa o l  ahout 3 , m  feet at t h ~  .wuw nf t h ~  mnin plnr~rn. 
The Rats at the head or rmk TnIet nre denwly timlrrcd w ~ t h  n nmdl hut Inidy unilnrm 

p w t h  of cottmewd, spruce, tpaking m.Fn, nnd birr11 ( r  tm Il~ttrr ~)dnminntinpl), nit h a 
s p m  unde-h or alder, witlow, currant, nntl h\lrklrlrrry t)uqhm. Scattered fhnl* 
the forests srp b m d  medoas  of exmllpnt plrsrs. A similar grnwtlr of tin11u.r P X ~ P ~ L L ~  
thmnghout tht r a U q  of thc Mdanerrka and ii;i trihrrtatirq up 10 nn rlcvntion r v I  ?,m iwt. 
From this pin: to an ekvation nl  abut ?,.W Tw! rhr timtwr Imulrnc.p thinncr nnd nt II 

maximorn elevation of nhwt 2P[rJ Iwt it finnllp diwpprmm. Tr Vnlcr  i9 rcrnsideml uX 
pd qunlitr, though mall .  S m c  nf it Kill qunw It! inchm, mnsirlmihlr ul ir 8 inches, 
and most of it 6 k w h .  T f i ~ r e  wilt pmhbtp he abunrlnnt timlrpr inr mining nnd IwnF 
h~i ld ingprprr~ls ,  ~ L 1 1  jm thr .wpplp will nnt tw dniwn on for fuel. 

Tile poatoRirs and shipping pnrt tor the rntim e o n  i* Knik, which i s  ah the hrnd of 
sfatssrnboai naviption nn Knili A m .  Kaik i~ m~hCd Ily nn wpan mvap ot seven to twelve 

--- 
mMartfn, C. C.. A nmnanlmrm of thc M m ~ n n k a  coll Mid: BulL I'. S. Gml. Sum- KO. my 
bG~ncraI ly  h o a a  ?Y Y m  l 'mk 

8H 
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&tys rmtn Feuttlc ttr M d m  i : ~  :~rnl rnlv i r r  I rr.o tl:~yu 11). 11rr-r1 s t~~r l rnm nn I'cnllr Trllrt,. Tllcrn 
is n g o d  homo trsil Frl)~n I i i~ ik  t r a  !hi, ~I*:II  l i r . I ~ l .  1 t ~rrli~itrw IL dng ur a day nitd 81 Ilalf tu 
go I ~ v m  Enii to Tsad;tk~k ( ' rr l l ,  t~rid r i  rlrlr I r ~ m  Ts:~tl:ili:~ to L'hidcn11)nn Crcark. Sirp  
p l k  can hc purchwd  at  lir~ili, shvrc.  tlirrt, twrj *ton,.;, :~ntl rl:ttivca con ysuulIy hc 
~ecured there. I~OSLS P:~II c~~nitbtir~lt~q \I!' Iiirtvl ah )<rlik, lru t i t  i +  Iiot, yufu to dopqnd on t lwu 
unless l~nnnged for in ndr;lr~tr,. 

OUTLlNE OF THE GEOLOGY. 

The rucks in thnt part I I ~  tllr lIntt~nusl;lr~~ Tnllry w l~ ic l~  wltr ~, is i t{b<l  Ijy i l ~ c  writcr romiut of 

cod-hr ing  mdimcntn, pr~rtly Jlmc~zoic nrld partly Tr ary, two tlistiurt I~c~rirnris uppnr- 
mtly buing wprcwntrd: Jur;~ruic rocks, h n m  only flwr 7 ~ h 1 1 1 i i  I m ~ ~ l d i ~ ~ :  11 111rgtb nu1111m 
nnd cnnsidpmlllc \ aririy uI rlikes 2nd I-ulmnic Anwe, gmnitrs ; ~ ~ t d  otltchr P O I I ~ A ~  ~ryst:~llinc 
w c b  hrdering tllc v;illuy 011 ~ i t l ~ ~ r s i d e :  and u I t r l ~ c  ~rn~trtrnt ~11id I )r i~ i t I  rx t r r~t  ui wry  ytrung 
gmvcls. 

(Y)ARHK (-Itwr,tl.I.1s& rchu. 

Thew nlckr ~rc~nir ill the h i ~ h  nwn~ntili~~.: t ~ r l  tbit!!tbr nirlv trt tllc~ Jl,it.itlu.ihn Vr\lll>y. 'I3wy 
artA know11 t o  tho writrr only from the, strlrlm I~tm Irltbr.;, Irwu I ~ I ,  rryrrrt~ ~ r l  pn~ulnv!lr~r?i, :bud 
frum tlie npp~uranta of the nlountrtins 11s + L - ~ . T I  Irrrln 11 ~li<tl~r>c-r. 'r111.y iipp:~r to (:onsi~t 
chicfly nf grunito imd diorite, nlt l~rngl~ rt  r ;il.it,ty 41: ~rtllvr 14wk.i, illclltding jirermstunr, ir 
p m n t .  

ME9)7.I)lt' l t o 1 7 K h .  

Bowldem of dnrk, hard mds6unr ~rl vc3ry rlilrc~~u,~~i litllnlcgic r.1i;lrurtt.r fnlrr~ nnyttiing 
m u  in plnw lly (,he miter wcrn found in t lic bra1 I IT  C'hil.k:ilmm C r t ~ ~ k .  Thny r o u t i n  niany 
sp t r in~ r~ l s  of AucrUu uf nn upper dirra+it. AP(LV~I--. TIIP pk.wknctn of uppcr .Ju~.~<sic nwks iri 
Ihp Tnlkeetna hlnuntainr is ilms t~trll)li-hctl. Tllc lxrr\ Ilkhir n t ~ i a  mur-I1 wtlm and not al~ltn- 
dttnt, indicating tllet tllc ~,~ztcnlps crT tlicst: 1 ~ d - i  ~ ~ r t .  a t  u rtj11sir1cr~il)lu dintill~vn fro111 tbt' 
hlatnnuskfl. 

A slifirp ridp-, nlwd 5,.3M) frrd 11igl1, I~arrdrvr t lir. 11crrll1 ~it l~q oi" tllu I I :~ t>u~urk :~  K~flrby 
Irrtwwrl 1h~1ldc1 t~ r~ r l  Jlivkr; c.n.cks. It is p u t  of tho uuuthi~1'11 IA)TI t of t11tl T ; l l l c ~ ~ c ~ t i ~ t ~ l ~ ~ r t ~ ~ ~ -  

t3ii14. This r i d g ~  ~ r ) u ~ i u t ~  {.lliVllp r > l  grr~y\r.nthkr, wit11 nluliurLrtiq cr~lci~t'uous vuncn,tiolw it~~ud 
lwds ut ~ ~ r ~ t l ~ n a f i t r  r-rl;ll. ht~a~t  ruidtwy t n ~  t h i s  ~.idm u, r PIT f ~ w  rrqmr-ninrg rwuE1.r rvwu 
ol>t&ed, which indiratu MI age ~~ctrvrrri lrlidrllc JUF~U~H~C nud u1)por CW~:~VPOUH. 

Rocks oI pibly the s;rmo 11gc wwe sccn I,y ~B~~clcnhnl l  u neur tho Ilcadwtitr%~x (IT Rnbl  
nnd Caribou c~wks, :~lmut 25 tnil~k- mrtdiui~st c ~ f  tho lucality juqt tx~rlnticn~cd. 

The mcks in the c t ~ l l q  of thu hlntnr~usk,kn from '?l~bltnl~wn I h v k  ttu T W ~ I ~ ~ I L  (:~e~li  [mi- 

sist rl~icfly of  d~alc  r~nrl sindstonrb, wit11 nluny L'UILL m(1 l ignitn Jwds und nt 11,nst onc brd of 
rnmil-c uor~glomerrrtr. Thc ctr!qlorn~l.atc helungs nncttr tlio top of thew r r d s ,  which ralto- 
gether tun not 4~ I e s  thnn 3,OiM or 4 , m  [net thick. 

Tht1i-e is Jittle dooht thst  pnrt, nt lmst, of thew h d a  nrr trl tllc *unr rw the coal- 
har ing  rocks at Homer, on Cook Inlet, wllicli am gencmlly culr~sidcred to lmlu~~g tu tliu 
middle Tcniury (Ellipcene). 

URAPE1,8. 

The valley of thc ~ 1 1 ~ t n n u s k i ~  nntl itr trihutnri~s frnnl tliv Iir;lrl r ) f  ('ark Inlct ti) a print 
somowhi~t n h r o  Cliirkr~lcxlt~ I ' r ~ r k  is c~~re~r-d wit11 tl1ia.k dty1rr4ts of c-ul~rsc. gruvt-14 which 
occur in a series of bndicn  nr tcriwc.th.;. tdt~.r~ runt-ruling ;III ul tllr Ii;~rrl rcn-kr. Thc gro\.eh 
rtre compospd of buwldor~ al dix-crw rl~ur;tr-t~ar and r.ur>- in ~ i x o  I~r>rn fin(, s.lnrlrto~lr to in:~t+ 
rial n foot or mom in diarnoter. It is mptlrt~.d rlir~t t l ~ t y  ctrry vcy- s~nailI utlioun t.; ( I T  gold, 
but, so F I I ~  aa is norv known, riot ~ n r q l i  to  tw vf r~l11r  rbvrI1 whcm t l ~ ~  g ~ ~ r c l s  Iial c hn>n 
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T h ~ m  tire liumernus dikea of din& throughtn~t, n l n ~ o  pnrk ool the Mnt*nunkn Vnlby. 
Thcp art. 1norP fr~rluent n~td laqr r  townrd thr u p p r  end ni the YUIIA~ and an: RIM mure 
nrrmemus whrwver fnldiw nnd I n i ~ l t i n ~  i* utronpst. Tho mnl-hnring m k a  at many 
p1;lrr.s n r r  cut hy numerung small dikes nnd sill4 of di~hnm, which, w h ~ r e v ~ r  it hns come 
intn elm proximity to thr. mnl, him n l t ~ f ~ d  it tn n tIenw. lintrl cokr, nikeq of this gnerul  
c b w k r  nm common lltmughrmt thv prrslcr purt of the M R ~  field and have thia 
pffbck on the conl. 

A large intrusive maw of porphyritic rrw-k w u p i w  tho mnlrnt~in north of H i w  Creek 
and immrdiatelg w& of t h ~  treil. At  the upper hrirlw or.nr Ainp  h k ,  3 milea abve 
t.hc I m r l i t ~  just. mentioned, in n sheet of ~ r p h ~ r i t i c  nwk appltrmtly intcrbeddd in ~ b o  
T r r t i q  t.-l-beuriag w k s .  Tht? thirknpss iq nt l e m t  rfl ttvt. 

Tlw J l u t n n ~ A e  Valley i~ n PAPTIP. ut mit Twtinry shntcrr nnd andstun-, with m e  mp 
ptomrrnter nnd ipeuus nwh, inrle~ded witl~iri twu rnlwu- ot plutonic nrkv -i~ted with 
3I~rr~oir miiments. Thc Trrtinry bi t  iq Imm T bl X ~nilru  wid^ find I I ~  Lsuidy drakht 
unrl pnwllpl h n d a &  nrhirli lorn  the tnpcmphir l i n h  the Rrcntcr rnllcy within which 
tl~ti Ifatanu.sk:t f lom.  

The Trrtinry m k n  nrr inroired in n. gystt-m of romlrimd fold# nnd fnults. Tho f n l h  nm 
open and the filult.~ nftt.l~ CHL thl? RXFB (IT thn fold.9. n b  pne~111 strike i q  pnm~lel to the 
cnum td tlir Mlitunuwkn, brinfi N, ffl* E. hi-low C'hickaloon Crppk and N. 7S0 to Wo W. 
n b o ~ c  Cliickrlloon C w k .  '17irry am, a p p n ~ ~ n t l v ,  nulordinate Io ld~  pnrnllrl t o  tho c- of 
Kingn, Eaku, nnrl Tmurdt~kn CIPP~R. 

The 3 l ~ n w i r  onthrtwib\mnrin~ mks o ~ t  OF nnl l ld~r  Crerk nm mom clwly Iolded than 
lha Tcrtinry rocks of thm rmtrr or tlw PILIJRY. Tlivy ~ t r ~  wpnrated rmm the latter by a 
fault or systrm ol Inulta p~~mllcl  to thn ILxtlr nt lulding. 

COAL. 

COILI I , I I ~ C ' ~ O ~ W  hlwo IIPPYI w L n  ty tlrn writrr on Tmdnltt~, Rsk11, Kirip, und  it^ trihut~~riea, 
Chirk~~luori, ttnrl Con1 cmuhks, rmil (rn ihu *rnlkll cwoku hcndi~ig i r~  Ihc Tulkvetnr Mountnins 
hptw~rn  Ilrruld~r nnd IIirkr rrr~ka, os wrll nu in  lhu llkink~ of hlatnnllfkr~ River, nhu l3  
milw ritn~rr- thr mouth 111 ('hirknlm~i V w k .  (%n f i ~ .  5.) Thny haw alvo heen rpportpd 
from Rot~ldrr, Hicks, nnd ('riritm~i rnr.kr, lnmi rt rrwk un tho south aide of thoMntanwka, 
II milw ulrjvr ('[mi C w k ,  rlnrl Imtn Littl~j Sk~ntritnl~ R i v ~ r .  

Tt~r cntrnt or I ~ P  RIP* utldnrl~lin hy rrll~l i.; not vrry datinitaly known. mere *re at Iea* 
70 squaw rnitcw ul mnl in tlw vallry rlf tltt, I I~~tnni~qkn and ita trihutariea Imm Tsadakn 
Crrrk to HivhCrPck, inrtusivr. T h i s  in rt cttnwrvntivn cdirtilite, b ~ w d  on outrmps nrtunlb 
known t c ~  klir writer. It in p l M t .  fltnt t , h ~ m  i9 D I n p r  nrea than this, but it m m s  rer- 
tnin Imm pmwnt knoa-lrdp Lhnt thr mnt nrra in tFu. mgiun i r ~ d i c e t 4  above can not in 
Any PAW PXPPI.~ 31)0 %111;in' t ~ h / l ~ ,  rxcepl furthnr extmmir~nn of thh field or wkhhrkg 
fields oiitsidr ilho %ion visi l~d 11y tho writer, which might ihcntllse 1110 arm to limits which 
wc have no m n n s  at  p m n t  ol knowing.. 

Thew nm at IF-t twn disrinrt kinds o l  coal in thia e o n ,  twurrinp: at two &defy - 
rnterl PI*. Iioriusns. Ow in t2kc anthmcitc ronl, n l ~ i r b  i s  >Ie.suzoic, and the other 
includps various p i r - q  ut hitumi~touq rml, which am of T~rtiary -. 

T ~ I F  hf~mxaic mal, RR ~ t ~ t r d  R ~ V A ,  i9 appnmntlv all anthracite. It w m  wen by the 
w-rit~r only along the flunks of tho TbUr~el~nn M o u n t h e ,  betwen %r12der und Hicks m k g .  

This runl ha4 tho ordinary phy~ical ch~nwteri~tirs of m t  good -1 of t.his kind. It ia 
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h ~ s w ,  lim, had .  nnd not murlr fmrtumtf, erpn at the pr~rfnrp. and t l s s  A liigh ltwtrr. 
I'yrilr arn. not nn~irrrl. Thennm* m r r  nrtt rnkirlb Imn*rn I t? m ~ l I  pnrtinpcrf ~ l in I rnnr I  I m m ,  

'rwn mtirmr wen* nlcnullrrtl. On I I W  wi1t11 lmnk ad 151ri1itr~n ('rwk, a h t  nil v l v v ~ ~ t i t ~ n  nf 

3,410 h a t ,  nn aptsum was nrrnnurrd ahirh shrwrrl .W [crl of rlmn, mlirl runl, Imlh mnf 

a d  floor hirq mnmM. (Srr nnnlyris Sn, I ,  p, %.) .\f t l ~ i *  pint  the Hrikr iq N, Jno E. 
( r n ~ q n o t i r b  and rhr d~ ir 10° S\1'., rrr iiiqn IIIV maa~ntnin. Tttr nrkc in rln- ririnitv rkrr 
rhi~fly R~PFIIC~F ant1 d r t n r w  nntl uIiow mn?lid~*ml~lr rnrintinn nl  ~ n i r  nnd dip. I\ 
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short distnnrr clr~wnstrrnm in n pd-rriznd mmn nl rlinhw nrcllpying tlir r x i a  nl nn nnti- 
clinv, whir-h ir in ~ i t h r r  pl:~ccs lsokcn I jg n f ~ ~ u l t .  Thc nntllr~lcitc: in ~ircdlnl)lg rratrirt~d to 
II RIW nlclng thr. fzlcc of 71r1d in thu mountnins, wliicli i~ cut r-ff frtlrn (Iir vntlr!: plzitrnrt by 
R [:tult I ~ I J o w i y  t11r hnw OF the mol~ntninr, B1ac.k ntrrnk~ which nm prnlr~ll~l,v rn~il ri~rtld 
be wen high up on the I:tcc of tho rno i~nt t~ in  and cuuld hr f i > l l ~~wrd  Iy lhv ryr Inr ~ - v r n i l  
rni1t.s. : lLo~it 1 milr nor4 l i rar l  of thc Iucnlitv just c1rxrriLw-d, nt nn ~lrvntinn nf nlxn~t 
Ftv-t, 3. MIII w~tion P~CC tltl [rrllnwin~ ~ ~ ~ c n s u r r r n r n t ~ :  

S~~rrl'ion ?fronl ma dap gf Tdkwfm, ~taunlaimp. 
Flamy wrntl~td~nr. Fnt. 

I'oalnntl~Ii~~lc ................................................................................. 3 
Coal.. ........................................................................................... 7 

fi1111le ................................................................................................ 4 

St,rikrk N. 4i!I0E., dip .5.iD SE. Thr general strike along the side of the mountain in 5. 75* 
E. (r11~pioCir.j. T i i ~  ~ 1 ~ 1 1  ~ r f  d~ntllmcitc WBS not cstimlibd hty the writer. and tlre amount 
irvnilnl>ll, Tor r n ~ n w ~ n i r ~ l  ~ r ~ i l i i r i ~ .  and shipment may p s i h l y  not 1w sufficient ta justify bho 
nrbt~wnr.iT ~x l ) r r tcJ~t~ im.  On ~ I I P  O ~ I I F T  hand, the field ms!, as ha- leer1 reported hy some, 
oxhnd lar l)~.?trl~rl thr nwrs visited. 

Tliu rnnl inrltldc11 ~ ~ n t t r  I l l is h~mling, wllich is probably dl o l  Tertiary q e ,  w m  swn on 
In>tl> wi~lcq of tllv aratmnusku In the r lc in i ty of Chickaloon Creek and in the rall~ys of Ctiicka- 
lnim nnrl Kirim rwks.  I ' r ~ d  It- b ~ e n  reported For a considerable d istanoe along the linear 
uxtmn~inn d I hi* twit tu rllr rmt. hut thr. ~mmnt  and quaIity of tI+a c a ~ I  are not kn0w.n. 

Tl~c drlal in I l t i r r  nma nll pnwpsws airnut the .wmo phyqiwl charact~ristics, and, ~s w i l l  ho 
w ~ i  ill 11 cul~wqtlent rtinptrr, llrp rarintion in  chemical compwitian is not #rent and sup- 
prtrtr tlti.; grrrtrping. 7'I. i~ c c ~ l  11nv the t r r d i n a ~  prnprt iw of most bituminous coal. It is 
d t  and fragile, hut uftrn without any rvell-rlofinerl plr~acs of fmctum. It burns with s 
morlrmto nrliwunt of srntlicr nnrl porrwm distinct caking propertieg. The mama generally 
~ lnrhin a l a p  nmnunt d impt~rit irs, h ~ t h  in t h ~  form of thick partinp of ehale and ns thin 
IrnnJ~ rrf stimlo nnd b n ~ .  .\Inn>. of thew c m  tint Ire mpmmted in mining. The coal is soft 
rtntl isinlhr, nnd rnuch of i t  wlll not dnnd F~O\-OW hrtndling without crushing. Pyritt! is pea- 
rrii, l m t l ~  n3 tmllq nnd t~ sml~*r, t)ut not ntsundsnt. Thc* Frinlrl~ rhnrncte.r of ths coal is not 
n wrioundetrinlcnt when i t  is conaidcwtl thnt r i~ur l i  o l  i t  wil l  pmhahly havo to he crushed 
nnd unsI3rd (e9pccinEly blr r n b  n iak ln~ )  ~trkrl that the rod,  w h ~ n  uwd for stran) ur heating, 
Rill c-~kr ss m n  nn put i r r  tlln Itlrnur.cb, nl t l int thorn wil l  m ~ w ~ q u ~ n t ~ l y  I i t t lo or no low 
tlirot~gl\ t l l r  grntm. 
The fol!nwlng wtinrlr wvrr rtt,tt~inrd or1 tho m t . l i  ~lidrb 07 t ,h~ Mntnnubn nr~rr'th~ mmith 

of ChickaIonn Cmk. 

S~rprlion ?f ml 1mf.9 m mrth !mi! ?f Afmrbwh R Rir,  9 ~ n i l ~ n  doirk  fire moi~t lr  pf Phirbdann 
CPPP*. 

Ft. in. 
Gray shnlc.. ............................................................................... Ill 

CoaIa.. ................................................................................. 7 
.......................................................... G r m  alrulc with ironstonn Ianda-. I'? 



YATANITBKA COAL FIELD. 98 

Ft. in. 
arev shale.. ............................................ .I.. ..................................... 7 

Coal .......................................................................................... 6 
Shale ............................................................................................. 4 O 

Coal .......................................................................................... 8 
Shale. ........................................................................................ 1 
Coal .......................................................................................... 5 8 

Soft gray %hale .................................................................................. 33 
Conceded to river. 

Rtrlkn N.:@ E. Imagtwtii),dip Ma SR. 

Section on nadh 1)lzlak qf Cod Cwek, detrotion l , O l O  fat. 
Ft. in. 

soit aar~r: mnlc .................. .: .............................................................. la 
Coaln.  ....................................................................................... 3 2 
Parting. 
Coaln .., ............................................................................... 1 6 
Sandstone ................................................................................... 2,-8 
Coal u. ....................................................................................... I 

S d t  ehde.. ..................................................................................... ] o f  
Strlka N. 64" R., dip 7W RE. 

Stdim on laodh b n k  of Cod Cowel-, 5M.fwl u@mn fmm #I& a. 
Ft. in 

Intrusive ah& and mko.. ................................................................... 12 
Cokc .......................................................................................... 5 

Intrumve uhmt with coke.. ...................................................................... I 4  
Shah ............................................................................................. 10 

G o d b  ......................................................................................... 6 3 
Shale.. ....................................................................................... 2 

....................................................................................... Conlb.. A 
Shale. ........................................................................................ I t  
Coal .......................................................................................... 8 

Soft shale floor. 
Strike and dlp a# above. 

Sedim om C d  (!red,  m-Bdf miln almm Eauer d. 
Pent. 

Coal ............................................................................................... P+ 
Stnit? N. W E. ,  dip S5' NW. 

The following sections wnre ~nemurod on Cbir.kaloon Creek: 

Section near Wdwm'a camp, Chickdorm C r d .  
Ft. in. 

Shslo ............................................................................................. 10 
coal ....................................................................................... 1 4 

......................................................................................... Slialn 8 
none ......................................................................................... E 
Coal c.. .................................................................................... 7 

Shale with mat mtr~ak~ ........................................................................... -1 tl 
Strike K, i l  I.:., dIp iP, i5'. P3" NW. 

Stdim in hr~ard No. 2, C74irMm Ore&. 
Ft. In. 

Bhale .. , ..................................................................................... , ... , 37 
Coal . .  ........................................................................................ 8 

Bard sbakr.. ..................................................................................... 17 B 
Boned.. ........................................... .'. ......................................... 10 
Conld* ....................................................................................... 2 
C o d  with some boned.. ...................................................................... a h 
Cnald c ....................................................................................... 1 lo 
-- - - . . - - . - 

a Included In samples No. O and No. 111, p. fix d Included in sample Nn. 2 p W. 
h lnrluded In rrampll?s No. 11 and No. 12, p. 93. c Inclu~led in ~arnple No. 3: p: 9s. 
e Inclullrd in %mylo NO. 5, p. W. 



94 AZI\OR,\N MINERAL HEYOVROES IX 1%. 

Ft. tn. 
Shah nntllrrrrw... ................................................................................ 2 R 

Dnnp rrr~~l*.. ...................... ., ......................................................... & 
Cnml* b . .  ......-....-........ .... .............................................................. 1 1 
Itnnea ........................................................................................ t !I 
( : u * l ~ ~  ............ <. ......................................................................... 2 4 
13onra ........................................................................................ e 
Con1 a h . .  ................................................................................. .... R 
Itonen ........................................................................................ B 

31arrl allnk flmr. 
€11~ ~ lmost  \.~rttmcRt Cowatd molttll 01 t~mrr~l. 

I t  in wynlrted by the owner of the pmpp.rty that a 71 foot warn was discovered, after 
tilo writtic l i f t  tJtr  +on, at n distanc~ of 22 h p t  farther in. 

Serfinn h tunwl No. 5, CAinkokorm. C P W ~  
Ft. In. 

Rhak ............................................ ................................................. 10 
1 . .  ....................................................................................... 1 8 

Shale ............................................................................................. fi 
J h n y  ~ o s l  ........................................................................................ 1 B 
S h n l ~  ............................ ...... ........................................................... 10 

I . .  ............................ , ......................................................... 6 2 
Rhal~. .  ............ ....... ..................................................................... 2R 

Htrlko N. 62' R., d lp  hlmNF,. 

Tlln md wlnnls ~ x v d  (Jr np~rlud on Kinp Crock ~ R P C  t,hn following ~ t ~ i o n s :  

Redim ,in npming o a  ~ t ~ w t  hn& rf Rinp Cwek a6 wyper bridge. 
Ft. in. 

Corlln.. ........................... .. ............................................................. I 5 
Srhndntnnn ...................................................................................... 1 
Ilorry coal d..  .................................................................. 1 
f i i i n d ~ t ~ n ~  ........................................................................... 1 
rnnId.. .................................................................................... ...... 3 1 

Hlrlko N. 42' W. (mapctlr), dlg ,lou NE.  

Prrfinn in tuanrl nn rant b a d  ?fJ i iny~ Pr~ek 1 0  ~ m n i ~  ahniv tcpp-r hridq~- 
Ft. In. 

c:anl.. ....................................................................................... 1 
fihnla? ............ .. ......................................................................... 1 
Co11l ......................................................................................... a 
IVnna ......................................................................................... ! 
K:wl.,.. ............................. ........................... 1 1 
llnnymul .................... ....................................................... . g 
~ I I I . ,  ........................................................................................ a G 

llnrdl plinln. 
Strlkr H. $P 1.:. (rnm*Llr), dip ISD SE. - 

12 3 
Srdion. in, opm IO.fPrl mruh of 7 a ~ 1  OF*. 

Pt.. in. 
Cnel Inn mvw). .............................................................................. 3 
Rhulo ......................................................................................... ? 
Cnnl ......................................... ............................................ I 2 
Salt Impure mat. ............................................................................ 2 
Coal ................ .. ........ .... .......................................................... r n 
siuhl~ *. ....................................................................................... 3 
C'nnl .......................................................................................... 3 
f i t~alr  snd cd.. .............................................................................. 7 
mill .......................................................................................... s g 

H a d  ahale flwr. 

-- -- ..- 9 11 

a?.~rlr~rl.al 111 qnrnpl, No. 2. p. 0 1  - Included in nnrnpl~ Na. 6 9%. 
b I *~cl~ i~ l .u l  111 a ~rr!pl Nn. :!# *I. !H. d Inrlurlrd in samples No. i k n d  No. 14. p. 9% 



M . \TAN17SKA C(JhIz FIELD. 

The following m m  is p x p w d  on YIHIII: C w k  lit fin e1~vnt.ion nf I,5%5 feet: 

Burlimb un ~ r w t  I M ~ P  0-f I'ouag (Ire&. 
Ft. In 

........................................ ................................................  halo.. :. III 
....................................................................................... Bunrlstnne 2 

Shale ................................................................................. ... ........ 4 
....................................................................................... 8andntone 1 

................................................................. S h ~ k  .......................... .. I 
Conla ................................................................................. 1 

............................................................................................. Shale I6 
Coal .......................................................................................... 6 

Shale with sandstone bandl ...................................................................... 1.; 
8nndntow ........................................................................................ 1 
Shalo ................ .. ........................................................................... 111 

Strlkr: N. ISo E. ( m w e t l c ) ,  dip ZY X'W. 

Thc coal in tbrr wmt md OF the bit~~liiinous Iwlt its srcn nn B3kn rmd 'i'snd~~kn (2 r r~ks  hns 
been ronsidered lounlly ns lignite. Tllr ;~rlr~l!-wr, I)orr.r.vrr, indicate Ilral i t  h in nll prob~hil- 
ity n Low-gruds bilurninoua conl. This. c.oilclu~ioi~ iu  ~upportrd by tlw lnct that tho coal dtws 
not difrrr greutlp in pbysicril pro11~rli11s I~niii tllr~t un  Chiclr:~loc)n tlnrl K inp  cr~brks. Tlln 
saa~nsl~tivc about the same cJlnn~ctt~r is l i~4 nq thmr o the cnst. Much of tlw rml  is bright 
llnd h a d ,  but t,hem are I r e q u ~ n ~ k  dull Irarids ~x-iill 11 shnly fmeiuw which r r w ~ l l h l ~  n ~'ery 
walp h u e .  The apparanrt> or ~III'SIO Ir1h.v Ilrn dup in part to itnpuritirs, hut is posnilrly 1 ~ 1 ~  
caued in part t)y lev4 co~ripletc (-nr1)31i~:it ilm. Thrr(l i 4  littln doubt tll+~t, the mltl is 01 Trr- 
tiary ap. snd the lwds are PIP~UIIIIL~I~? t IIP ~truti~rnpliir oquivfil~nt~ of tllose to t,Lt. R I I H ~ .  

Section on w x t  lrnrrk t!f t ; i I . r r  Cf~,uvX-. rlntwilna 875- fed. 
FC. In. 

Shale and sandatone.. ........................................................................... In 
Coath ................................................................................ 1 3 
Shale ......................................................................................... t 
Coalb.. ................................................................................. I 4 
Shalo ..................................................................................... 1 
Cnal(booyj ............................................................................. 1 a 
Shak ................................................................................ 
Uonycoal .................................................................................... 1 I 
Shale .................................................................................. 1 

.............................. Coal with ~ n m ~  #hale and bonv.. : ............................. 2 II 
Shah .......................................................................................... a 
Coaly slmln.. .................................................................................. 2 

Strlke N. W RE. (nl~PlIC),dIp44° K l V .  

Section on uwd h n b  ni'xskr~ l f r ~ c k  nl)rlet ,iIH)*f>ef fwlhsr up. 
Pt. in. 

8hJc..  .......................................................................................... 2 
Coal c . .  ....................................................................................... 3 3 . 
8hsle ......................................................................................... 3 
Cnel .................................................................................. :.. 11 
8halp ........................................................................................ h 
Coal. ................................. .:. ..................................................... R 

Shah ......................................................................................... 6 
CORI .......................................................................................... 4 
Shela ......................................................................................... 1 
Gorsl ......................................................................................... 9 

Sott black ~halm. 
DIp N W. 

Sedm on Edca Crwk nbnd  UKl f i v f  crborr Irr~t-ts art-tion. 
Shsle and sandstone. Ft, ill. 

Coal .......................................... ..., ...................................... ? f i  

Dirty coal .................................................................................... I + 
Dip SP SE. 
- .......... - .  .... 

d w l u d e d  In sample No. 17, p, 98. blncludcd irr sample No. Sh, 1). :Ut. a-l~~r-l~~rlnl i r r  numple N t r .  IYp.  !19. 



ALASKAN MINERAL R ~ O U R C E S  IN lW5 . 
Sedion in Muff on wd h n k  qf F R ~  Cwrk. d d m  I .  O N  feet . 

Ft . In . 
Rnndstonc ........................................................................................ 15 

C n ~ l  .......................................................................................... 2 
............................................................................................. Hhralo 1s 

. con1 ........................................................................................ a 
................. ........................................................................ 8hul lo. .. 3 

('rial. ......................................................................................... S 
Conmtlonn r). ~lhnlf .............................................................................. 5 
Rlwk shstr ....................................................................................... 5 
Coalg ellnlr ....................................................................................... 1 

Shaly cow1 .................................................................................... 6 
.......................................................................................... Coal fi 

Shnlr wit11 snmrrnal ......................................................................... 8 
......................................................................................... h a l .  % I  

Abalr .......................................................................................... 1 
.......................................................................................... Cqbal 1 4  

Coal .......................................................................................... 1 
Shdo ......................................................................................... 2 
Coal .................................. .. ................................. 1 

Shale .............................................................................................. 12 
Coal .......................................................................................... 1 
Hhalc ......................................................................................... 2 

A ial~ll ruts this blur . T h c  sectinn was rn~emwd almve it . Below it tba strih is riortli- 
enut.andthrdipsoutheast . . 
The Inllowinp rncssurernenlct were made on Tdnkn h ~ . k k :  

Section of& new upper d of Tmudaka C r ~ k  gDr7e. e k d o n  700 feet. 
Ft . in . 

Sl~nlr  ......................................................................................... 
.................................................................................. Rrldit conla 

Dull conla .................................................................................... 
Shale .................. .. .................................................................... 4 
Dull coal ..................................................................................... 1 6  

Shale ................. .... ........................................................................ 1 
............................................................................... Masslve ~ n r l ~ t . o n o  6 

StrIko N . 20" W., dip U0 ?4E . 

Shale ............................................................................................. 2 
So81 rbrighk)b ................................................................................ 4 6  
Shale ......................................................................................... 2 

...................................................................... Coal @tight and hard) 7 
soit maly coal ............................................................................... 1 

.............................................................. Soft nhnh m. lth abundmt imn lbnlla 80.t: 
............................................................................... Mnmlvc sandstone 105 

strlko N . .W E., dlp 4P NW . 
A westward extension OF tho wal is repnrtd an Li t  t t  S~tshitna River. hut that region ww 

nut. visit~d Ily tho writer . The rod is mid totmtr  in th in  tnds snd to be lignite. but it is 
not known whet. her it i~ a tnlp lignite or II law+@ bituminous con1 like thnt on Ehka and 
TsndrLk n. ( W P ~ R  . 

.. . -. .. 
n Intrhldcd In mmple SO . m. p . BIE. b tnclitlnd In wrmple No . 21. p . W . 



The samples collp~ted by t OP w-TIIPI. I\-PPT 811 {with f he e.xrept.ian of No. 3) taken iu a uni- 
form rnannsr., They were olrtainrd t)!- nnlaking a cut ncrow a Imh Fm of tlle coal Imm 
roo1 to floor, cutting domi only the cud wliicli would probat~ly be loaded, ltnd leaving out 
mcb impurities as could ho separated in tlie ordinay practices of nctunl mining. Tllo parts 
of each want which went into 1111~ m~nple sw indicated in tltn local mtioos. No. 8 waa 
taken from on11 the best parts of tllr scaIrt (SM: p. YJ), md impurit,ies  war^ rejcrted wllich 
could h separated In practice ori1:- 1))- very cnrolul tmatn~cnt, such as in "~creencd aud 
hand picked" roal or powitlly thy Sornr ln~chnnical prowss or by washing. Thc object wm 
to ehow, by A ror~~parison 01 analyrsr So. A and No. 2, wbst could bo gainod l y  such trrnG 
mmt. 

Tha other annlyws wrw ~at!irrcd r r t , ~ ~ ~  n vnrint y or mur#!Krl. N ~ N .  4 , X ,  10, 13, &ti11 1 I are 
duplicate snnlynu rrl w~rl~plrh tnkr~l  11y Ilir aritrl.. TIin ntl1c.w are or \-nrietl rtrarrrrtcr, 
mnlc h i n g  fair wpn~wntntinnsof ttlp W:IIIIS nlld rulne rundoin p*llnctionsol rulmplra of t,ha 
best roal. 
The a n t l ~ ~ i t r  cnrul i.: rvprvwnttd I I ~  I I  sin~lrb ~i1nIysi1l (No. I ) ,  which &ows it (w far w 

this onp outrmp is rimrr~rnrd) tcr  ronipnrtX rlrlt unrnv4)rably with wme of thu 1%-msglrania 
anthrrlrite. 

L'oni jnsra!ivt mal!lsr'ri r!t' .Wnlan 11th and P~nllsrjI~mnia a?ithrarih?. 

Thr ronln wpwwnt~d by annlptw 3 to 17 ank nerlr tlic border line kwtwern .rcmil)it~~rni- 
nous stpam colds nnd bit,uminoun voking coals. Thry nrn rnl her high in mli, l ~ u t  am 
otherwb of p d  qualily. .2n~lgr~,s 5 and B bring tIlr RVetTtgP abnomlally high, hut rvcn 
oth~rwiw mast of t h c  warns artb so impure thnt rncchmic~l separatt)c.s, or wwhing ~hould lrs 
uwd to rnmove part of thc  impuritirs. Tlla purer af thew coaIs co r r~~ponds  very ~lofiply 
to the Cmm Nest Paw (nritish Columbia) w ~ l , h  which .his thc standard coking wnl o l  west- 
ern North hmerir~, and a p p m ~ i r n o t r l ~  to mlnio of t l ~ a  cukinE coal nf the East. 

Tl~r lowclcgradr lituminouu coal an &ka oud Tsadnkncr~eks, which thr  nnnlysrsnl~ow tn 
bc intermediate hrtwtrn l i r s t r c . 1 ~ ~  hitl~rninous roal wid the Iifinitic conk, should pral~bly 
b@ c~Jlod hiti~rninous rathcr t h ~ n  l i p i t t ,  as it i s  usurrlr cnllcd in thr rcgion. I t  is or nImut 
the same rompwition ns tbn lhnkl in ,  Black Diamond, nud Hrnton (lt'nsl~ingtan) ron1.b 
It will probably not mrtkc p d  cokel but, sbu~~ld SPPIC n ~ l l  u n d ~ r  staiionnry t n ~ i l ~ r s  nnd 
p i b l j  AS R lo~ornot~ivt, Pun1 R I I ~  For othtlr local usrs. It  sl~n~rld bt. rspwinlly \rdl nrlnpplpd 
to thr pneratirm nl p w r  l ~ y  tho ow nt pmductbr gnr in r L  gas rnginv. 

h mi~gh test of th11 rnking qtlalitirn ol thc coal Imm tr~nnrl So.  2 on Chickdoon Crrck (sm 
p. 93) was mde during ihr summer of 1W5, nuking a I n l y  pilr of mnl undcr u covering 
of Btonaa and d ~ r t .  TIIP resulting c o k p  wan hard nnd Iiro~ and Ilnd n gond ring and a g o d  
h t u w ,  The t,mt showed cunclusivelv t.l~nt u satisInctor\- grndr of rokr cnn h produced. 

-- . - - - - - - - .- - 
a As t h ~  nanlc I s  gvnerally used in the tradlo, hut  not nrcording t u  Fraarr'a tlnfinltlon, 
b Markcts tor Aleskn crbal, p. Z3 of this bullcti~l. 
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CHCPI d c t k n n h d .  
1 ,  & 1 ,  2 ,  - 1  S l  0 G C I A n J ~ s c r  IJ- Y. M. 8lnnLO11. C!. S. CmI. S c n ~ y  4r~J-tebthrg p h t .  SL. Inlrlx, ZLh. 
8, bf l .  E, 14 h o l e 4  5 Wnt. G"dch id G. C.. &r&in. ~ ~ ~ 1 . m ~  hy A .  S, M t L h c ~ l ~  f l ~ r r i s  ) I (  ih. 
15. s*rn&I by Geo r Ifirnnrr, hnalyLn? by ('.,I'. Il+mrrlua, &.attk.. U!\-.nrh. hl'r\hh;d b ~ u l l . ? :  S. 04. ~ w c g  ~a 253, lW\ p. I;O. 
la by ~ra \\YCIY)U. h ) g m a  by \b u). U. Y h v e U &  Ca. scacrb, Wwb. 

18 
19 

I 
21 

&.P 

51.53 

a9a 

18-78 

4 ~ 3 ~  
4890 F- 

A w n g a c d a n a l w e s 2 - 1 6 @ i ~ d e )  .............................................. 

Eakb Creek, 3 miled a b m  ball.. ............................................... 26 (i) 
.....do .......................................................................... 3.3 (9 

A~aragbol d g s t s l % l @ .  ................................................................ 

h d a t a b & , 4 ' m 1 i a t e b o v t t r r . U  .............................................. 0.0 (6 )  

T~adak~Crak ,4Jmi l~aboveLra i l  ........................................... 11.7 8.45 

11.60 

bBD 
1o.n 

8 . B  

11.82 

5.03 

dperagaolm~be~p.2L ................................................................. 

211 1 mn 

A- d ~ n % b ? d  18-21 Oow-@ b l t u m h t s d n )  .................................. 7 . . . .  "74 ( ' I  1," , - 

40.10 

.si 

.42 
. r l  

-42 

.a 
-23 

bb3 

6.w 

8.08 

4 ,  
10.06 

X . 3  
3-90 

35-44 

~ 1 . ~ 4  
3606 

7.01 
-- 

-- 
i t 4 1  
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Xi45 -22 

29.a 

4 1 . a  
r1.5a 

4 L S 7  

4L40 
42.44 
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........ 

7&35 

dB41 
~ B H  

a43 

58.60 

Q.56 

3.a 

1,4L 

1 .c1  

k .41  

1.47 
6 - 3 3  

41.'32 
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M.09 
-- 
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ALASKAN M m , R A L  REBOtRCES I N  1906. 

MINING CONDITIONS. 

Tfium air nu nrrinus difficr~lti~a dfecting the posribilitiea or mining t h w  coah Thr d i p  
R ~ P  HI* ~ t t ( l p  (IOU to Ma on the rlnthmcite, 1s: tn S5O in the east md of the bituminous amn, 
and W0 tn -14' in the went end of the bituminous =en) that some met,hod af utopin~ will 
h ~ v o  to lw u d ,  Mioera who arc accustomed to the steep dips in Borne of the coal rniitw of 
I5'ashinRton md British Cnlumbi,ia will h o w  no dificult~- in this field. Drifts can lw nrn 
Imm t l ~ n  l ~ v s l  of the main stream and enough coal round a b v e  drainage ta supply the 
minw for mrnp time. II will ultimately bc n e o ~ ~ v  to resort to sEv or shag mining. 
Tlirsn ~r~cthoda (or tunnels a m  tlw measure& from the uppr flwr of the M~ianuska Val- 
I r y )  will prnhnhly have tO be 119~d in the anthr~citr nrea vrrp won. Them is kn abundant 
ItxrJ nupply nl wood for huildinl: and m i n i n ~  timber. 

It will 1x1 i~ec~awry tn wsuh thr real from mme of thv  scams. In this a s p  thc peroentqge 
nl wh cnn Ixj rodumd Imm 10,12,15,23, and 27 per wnt tu than hdi and pmblthly in 
aumr rb~lsias t o  n q~rnrtw nf rhkw figurn. Tho tests at tllr I-oar-twtmg plant of the United 
fitnt.rw I:rt,l(pirnI Sumq r1rowr.d i n ~ t s n w ~  n whrw tllr p~rccatqe d rerh n-as r e d u d  as 
frdlows: 

Raw I \ % ' u ~ M  / , . , -1. 
- - - - -  

It is prohaMr. tltat wit !~  a plant adlrptcd wpially ttr rnrnlr particular coal and with 
rmplwymrxprit.rd in handl in~  that coal, nvrn LPtt~r  m u l h  cni~lrl hcobtdned. 

TRANSPORTATION AND MARKETS. 

Sme of this conl clrn br uwd until s railmad ia built to tide weicr, The NM~A Cmtral 
Railway. now building rrom .%ward to the interior, Is e w k d  to i h p  &his con1 liold. The 
cud rnay then find a markit fur use ae motive power on the ~~ilroad;  for Fuel in tZto trim 
and mine whir11 may gos up  along the line. of tlis railmad and at, ib tormini; lor cake nt 
the -blc :U&a smelters; for bunker coal on the orom and rivrr nbamrr~ h u c h i n ~  at 
the &mini of the railroad, and for export. The qumtion oI markah nnd oI comprtitinn 
with other fuels is discussed in detd  in mother p8per.h 

a P r e l i m b m  report on the nperfitions ot thc wel-testh~ lnnt of tho U B. ~ooloft1~al Rurve!: U 1  tha 
Lot~ishna Flrrrhass Exposit!o~l qE. Louis. Mo.. ,904: 11~11. [? H. Ueol. ~ u & r y  ~ 0 . ~ 1 ,  lM+p[~ .  W)"3. 

b hlartln, G .  C., h l d ~ f t s  for  .&sb Coal, pp. 1%29 cri thts bul lah.  



THE HERENDEEN BAY COAL FIEW. 

INTRODUCTION. 

The p m w  of coal in tho Berendc~n Bny sPpion ling bwn knmm lorn, nuanhrr u l  ymm, 
but thou~tl  ~everx l  attomph have bcen ~nudt. tunnrd its rxploik~inn, IiitIi. h~rlr gt-t, I l t u * ~ ~  

mined. During the last $emon the writrr was strli* t r t  spnd  four days i r ~  nn rxrmir~nt~iu~i 
ofthisaroahcidenta~ytohisotherfirldnt~rk. I n  tl~istimenher~ntionswr~n~nFncc~~-wity 
hasty snd only a d  area (2 quartk miles in additior~ to thtl routs of t,rnvel) wiild h r b  nxnm: 
bed. 

ELrendeem Bay i s  an ann oT Port 3lollcr, with which it foruw the uuly d~.sp ernbnymnnt it1 

t h ~  Bering Sea side of the Almh Peninsula. (Srr mmp, 1'1. TI.) T l ~ e  hty lwfi hot wrrn lati- 
tudes so 4' mnd ZiO 55' north nnd longitudrbs lfind 37' nnd lCfiO 56' west. TFir wnl fitlld 
visited cccupies an m a  of about I sqnnnb milr, ,i nlilrr Irom thr hrarl of the 1my nnd 14 
milt* Imm the east side. ( S w  ~ k ~ t c b  rnnp, fig. 6.) The prninrrula i~ hrre nt\nrly sevenbd 
by deep indentations uf the coast l i n ~ ,  Port 11ullt.r and Ilermdwn Bay on Ihr Fluring 8ca 
~ i d e  approaching within 8 miltas or I'urtnw nnd Strpur~k hnyv on thc 1'~lcific ~lidr. -. 

Portap Bay iu narrow anrl Valiaped, nil runtainr rising .;tr~ply 1 ,MKl I ~ i ' t  01- nimv From t hn 
water's c*. Kesr i t s  sraanrd r.nd n smn:; nrm indrntr  it^ cbnstrrn sl~orr. St~prtv~ik Thy, 
on the othcr hand, is II wide, rough, sc~mirirrulnr rmbnymcnt tvl~cmc nor1 hrrtan~wt ~llurn 
~pproachps within about 8 miks uE l'urt .\lollrr. 

Hewndmn Bap and Port IIoIlrr, wt~ith tmthrr makt1 f i  hroad rrrntrant in t l ~  othrnvkn 
tegular comt h c ,  are sepnratrd lty a t u r ~ r u ~  elf lnnd nrrwming Irrlm n width of ~hrrllt 14 
mil- near theirhertds to a sharp point t ~ t  r l ~ c h i r  von~u~c)ri 1 ~ 1 r  mr~vv. Tho mnutll uf Ilnmnrlrrt~ 
Bny is n a m d  by the p m n c c  uT Darr Islantl. but tlwrr is a p r l  rliannrl tetwrm it ant1 
t h~ maintand. 
The water varies in drpth, king 25 lo  441 lathumq near ilrtr hrad OF tho hRy anrl 10 to 14 

fathoms as the entmce is appmuchd. Thew drptltr an- runtirlrd In fi mrruw rltnntirl, 
espmiatly in thp ouwr pnrt~. Port Irloll~r. rxwpt tor n smnll rlsennrl midwry 1w.trucc.n 
it; shows. bas a-idcly di-eloppd tidal Rats. 

The ch in  d rnountaam w-l~kh fnrms Ihr harkhnp nl the .\lsskn Prnirwula is Lk dnnli- 
mting topographic haturp nf the e o n .  'I'he higfirut pmks .  Srvm 2,r.j to RAKK) fwt i r ~  
elevation in t h  ricini5 ol Hemndeen Bar, a~ s t ~ ~ r p  end rugg~d, rirrlurs and tithrr rvi- 
dems oE glacial emion biq common on t h ~  rtppr slupw. Thr mnp is hrokrn hg n 
low divide .500 rePt in eler-ntion, 3 mllw horn the Pacific sidr, fmm nliirh stwnrns flow 
northward and-wthwnrd ,~mpt~ng  into 1Icwndwnanrl Portep. I m p .  r~.vt i r+. I~ .  An 
m t l e n t  trail c m - s  at this p m t .  Tltr noi-thsnnl-flowing s r m m  d r ~ n r l q  m i l ~ ~ n l l y  to 
the bay* its v&y flatkniw and hmadeninp as t h ~  wn is nppnm-hd. Onr n i i l ~  lmnt ita 
mouth n Erihtarp wtem fmm r h ~  writ .  r lw tnn fuming R 1)mnrl vallry or VPT Iiw p d r .  
' h e  ~ o a t b d - R o w i n g  strewn h mow pwipitms in its lnlt nnd I~otd* irr mrlr until within 
oaehdl mile d Portage. Bw, ahen it ctmws R narrow ntrip or Inwlantl- 

.IPIP sIqw w either aide of thr? tm;l rir In the pnmml lrvel of the mountain ranp.  Tan 
l a p  stream k i d =  t h t  almady dmnbcd enter the t i e d  of llcmndwn h y  im its t-a*trrn 
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side. T h y  twcupy bmad, flat valleys, rising with easy @dm to the mountains tarther 
w t .  One OF t 1 1 m ~  hwrence Creek, enters 2 d s  swth  of the coal field and flow% aIightly 
south of west. Nenr its hmd a fork enten from the mutheast. The sewnd stream, G w  
River, flows northwestward and enters Hemndeen B R ~  I mile south d hwrencc b e k  
and I$  nile en Irom the h ~ d  of the bay* The two stwarns are separated by a steep ridge. 

Coal C'lwk is R ~ h o r t  stream entering from the past, 5 miles from the bead af the hay. In 
its upp+:r cnulw it falls rpidiy,  but nem its mouth r well-defined alluvial plntn is formed. 

Tho seaward extension of parallel ridgm and the ahallow depth found in the baps indi- 
cate a period of .rmbsidence, when partial drowning of the drninsge occurred, followed by 
a silting up OF the valleys snd in part of thc bays. 

A small hay nt  the mouth of Coal h e k  fiords en excell~nt herbor, with good encbomge, 
entiply prcltrcted from sisiorn~s, within a mile end a baII Imrn the mtcrop of coal alsited. 

Vcgctniitm ori this portion uf the penim.4ula is ronfrned t o  tlss vnllayt: and the lower dopee 
of the hills. \\-illow and alder, with plants of a herbarcous nature, are fmnd. Timber of 
aufficier~t ~ i w  for even Imal use i entirely lacking. 

Though it i s  said that nt Limp* during tho winter months ice completely covsnr the hay, 
it, is vcry imprubable that its thickness would i n t ~ r f ~ r e  materlelly with the narimtion ;If 
an wnan~oirig nbp or ~ljut  pack ice wouFd h enrauntercd in the Bering Sea so far south, a 

The G i s t  exploitation of tlw lidrl (so far as the writer is aware) wss undertaken in 1889 
by n cr~rporation ondcr tt~o name of the Nnska Mining and Development Company. Two 
drifts wem run. one shout Zar Iwt, tho other nbout 30R feet in length, on a coal sem of 4 
ket averngc thicknw. The coal w m  Ibroupht to tllc water front by a steam motor on a 
smalI tmmaay, and ~ v o r e l  hundred tons wern taken out in 18W, of which the U. S. S. 
A l L d r o ~ ~  used between a00 and tvm. The m~ulls of this tcst b will be m~ntioned lator. 

.kftcr driving the drifts the abwe distanc:~ the s m  WBS lost, presumably by a isult, 
und as all sttemptti tn remvcr it proved unavailing the work tpas abnndanrd. S u h -  
quently Iha gmnd wm stnked by Mr. C. A. Johnson, who dmve n tunnol 51) fwt. Since 
the11 pmpwting has h e n  cnrried on by tho hlask~ Tramportation and Coal Company. . 

Apknowledgments Ere due Mr. Geo. dammc for amktanm mndomd the writer bidore his 
v K i  to tho field. 

GEOLOGY. 

Four distinct wdim~ntary boruons have h n  rewmiaod in the srca oxnmind, -ria, 
O l i p r ~ r ,  Upper Crrt~,ceous, h w e r  CrPtaccous, and upper ,Tur&c Igneous tuckrl worn 
obwrvrd on the whrn aidc of the pinrrula overlyng wdimenta, but thoir structural mla- 
tiona wo nut known. 

The atratigraphio column of mdimonts, so far &s detsrmined, is a~ fnllows: 

Sdi~nmtnry rocks of R&m Ray owl J%&. 

- - 
I 

.................. KpnnI (not nhset-ved by writ~rl..  #bales (plant remdns), p o d l ~  cosl-bearlng. 

R ~ l ~ u ~ n s ~ ~ n h o w n ,  I 
Upper C~~tacnous.. ................................. Cwplomeratee ssndstoms and ehalw (plaut enrl 1 ~nvrttrbrats kmsba) .  cwi-kmina. 
Unmnformity (Indhted hg faulting. 

- - 

4 % c e r a l  southern limit of tho ice Is from Briatol Bsy to the  uicinity of Bt. George Island and 
thence s ut wwt-northwest t o  the Siberian c o ~ s t .  Rw Jarvb. Crtpt. D. H.. TJ. S. RevmuRCutter 
8 e n - I ~  Rnll.  Ll. S Coast end Gmrlrtic B u n - ~ y  Kn. $0. 

n nail w. H., &port on ma1 and h@te of .Uaaka: &vanbaanth Ann. Rept. U. S. Qw1. Bur~eg, 
pt. I,  1&, p. m. 
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The Eenai horimu is rrpwsented ~ I J -  11 fine argiiillareoua s l ~ a l ~ ,  yellow in color and c q -  
ing lmil planta. 
In lRRo CbarIes H. Townsend, then naturalist of the L. S. Fish Commission atearner A h -  

tma, collwted f w i l  plant remains u-hich, on emmination hy F. H. Knowlton, provad to 
be of Kenai (Oligocene\ np.u 

Tbat the O I i p n e  scdirnenta rvpw ntd obserred l)y the writer may  bs due, firat, tcl 
the hasty naiure of thp. visit, and, second, to the fact that t l ~ c  matrix in which the fwils 
occurred wm n mft argi i l~~ems 811~1~ in a n ~ w q u t  bank, w l ~ i r h  nince tha time 01 tha col- 
lection hsa becomc a maw- of mud. 

UWER CRETACEOUS. 

The coal-bearing mks sre a series of r.unglomrratrs, smdstonw, and nhdeles whew 
l i t h o l ~  throughout does not dlow much rariatiuil. Tho conglomerate ia of rather uni- 
form tcxtulr, dark brown t~ gray in mlr~r, and cornpmcd uf pabhle.9 from 1 inch to 2 inches 
in diametpr within a sandstone n~atrix.  Quartz. chrrt, sandstou~, and gwnstone make up 
the p a b  part of tho pebbles. Thrb ~nsterirl for thr mast part is rrvII rounded. 

The sanndatwes arp of medium grain, distinctl' Iwdded, and in color rang thmugh 
dark browns to yellow aud light p!~. 

Plant f o ~ i I s  were abundant, and mailrip sl~cllsnert~ fwnd ut onr Iwality. The former 
were mbmitted to F .  IT. Koosltun fur drtrrr~tinntivn, tllc l a t t ~ r  to T. IT. Stanton. 

An axtract from the report of Ductor Kno~r-limn Ftdlo~r~: 

Casl Creek faearnap, Rg, 61, right I m n ~ h  below firbt e.iUc stream: 
?Lnomaramitsa ct. A. SchmIdtii Flc~r.  
Can*, probably of Sequoia. 
Fragments of dimtykdona. 

Right bank of Coal Creek, fimt tunnel: 
fiequola sp.P 
Pternphyllum cl. P. fancinnunl IIccr? 

The n p  d thew Hrr, as indicated by thc mregcr plant mm-8, ia Cretaceonn, antl probably s M a r  
to the beds on Chlgntk nay from whivb Oortrlr Staotnn o l ~ t ~ i n w l  IL htnceous flora. 

Ona-IYAH mlk above Ieft brsnrh (11 Coal I'ml;. ?oO feet ahova fork r l g l ~ t  br~nch Coal Creck, big 
exposure left fork Coal Creek, the plant rmlalns,  nrltlc Imm e f rapent  nf a dicotyledon, consist 
enth1y of delicataconitemum UranchleL?. This s j w e s  r v ~ s  at first supposer1 to be Twodiasnn dgalfchum 
mt'mawm, but m m  csrefirl atucly wppehrs to indicuh that it Is an undencrlhed species of Sequoira. 
The age of them beds is uncertain, but i s  probnhly 6im1l~r to that ot the other lots. None of the 
present Iota contain m y  of the 6pecIes found In the mawrlal rollwlil  at Herendeea Bmy by Towneand. 

The following is an extract horn the. report of Dwtor Stanton: 

The lots that an, the most interesting, Mause they are entirely new to the e o n ,  am thow iiwm 
the Upper Cretmur .  These am from thr: lollowing localities: (1) Rig exposure on left fork of Coal 
Cmk, Mat above cml; (2) 200 yards sbovo left fork of Coal Creek: 9) just above Johnlron tunnel. 

The larriimentioned lot amtnins only fragment of Inaceramas and the a p  is eomewlrst quwtlonk 
ble, but the other t w o  lute contain abundant nnd wcll-preserved examples of Inw~rapnrd digimaa 
Gowsrby, which Is a -1far type lmown only frmn the U ~ e r  Cretaceous. The same species has been 
iound a s d t s d  arlth coal at Chlg.uk, an4 It alsa murs in the coal-bearing Creteceous rocks ut Vm- 
eouvtlr Isbnd. 

The aandstonf of this q e ,  %here o k n - ~ d  in the neighborhod ol the cod, was of medium 
grain and d w n i s h  tin*. llorinc invertebrate rods  were found in abundance at two 
localities. h t o r  Stanton says: 

The t w o  lots from "divide &bow Johnson tunnel stwatn'' and from the "kwh onefourth mIle 
west of the mouth of Coal C m k "  wntahl nbunttlnt spwirnens of an .kucella of the type ot Aucelln 
m a i c d i a  Key*rling, which hdlcates that the m k s  arc proballly nf I a w ~ r  C r e h x o ~ ~ a  age. This 
Y W ~  muvex form of Auoella is not known t n  ormr aa low a s  thc J u r ~ s l e ,  m d  the genus is conflnd 
to tho upper Jumslc and Lower C r e t m o u ~  mka.  

.- 

a Proc. U. S. National Museum. vol. 17, Nn. 5% IKH. pp. m-10. 
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mu: upper Ju-ic d i n & ,  k t  det-elopd on the *horns ul l lrr~ndirn b y  w t h  
ol CmI C k k ,  oukmp in mawive MutTs, whpm wattlrring h~ r n ~ d  t l i ~  formation uf 
Jargc splrrriraI lansses weighing, in som in~tancrs, srvrml tona. h ~ g  cylindricnl shrpc.e 

comnmn, and wmhoidel fracture c h a r m t e r b ~  the fomatioll, 

Three s m d  Iota from tba " blire mutb 01 MOBS Vsllry" conulm Awth of another typ, mmhl lap  
Auctlln p o l l ~ i  Reyaerlhg, whch le a Juraaqlrn Inrm. Wlth tlirn .rp?Aes am nlao sprrirnpns crt Plnr- 
r o m p  and Bcl#nwilca. Thvse Iots nre brlf~vo:l tn tw from t l ~ n  Jurassic. 

The n\nck :lewtcIroen Imm "hluR south n i  Lawrem CceeC'bnhorr.a only thn Impi-111t of s f w u t  
ot nn ammonib loo Lmpei-ffrt irir even fliIerIr rletennlnat~nn. 

It mil be seen from thp a h w  that in the imlncdirtc vicinity nf tltr cud t h ~ m  an- round 
- t h m  distinct horimns-vir, Oliggne, UpperChtrceoua, and h w r r  Crrtnu.ous-and that 

in the nelghhnrhood of Hsrpndeen h y  t11cw arc ir dl lour horlmrm, M thrr u p p r  Jun~wic 
was found .on the sllora of the hny in R. " blufl soutii of h l a  Vnllr,y." 

The cual-haring beds of Uppr Cretacenlw age may btl r ~ m l u t e d  with thr [Iplwr Crc- 
taceous beds 41i Cltignik Bay and the Upper Cwtawnim coal-b~rring ~trata u( Vancouver 
Islnnd. The cod beds near Nulnta, on Yukon River, m r ~  aim of U p p r  Crrtaccum w. 

Nenrly due east from the fIerendwn nay ticid, in pn nir lint npproxirnntdy 11 m i l d  
distant, W. B. Dan oollprted on the ~ h o m  of Port Mullrr kmails III hfmomi~: ngfi (Lower 
Gretacmus)-Eelminitex, Cyprian, and Artc&~-d~t~ro\ inctI  Igy C, A. IPhitn in 1 W . n  

Nearly south of t,hia locality, an the southern eirle of thn pni t~nuln~ at Sippunk 13~y, 
Charles Palurhe collectsd inv~rlebrate fnsils of I<nouni\ n p , b  dctrrlnincd atirl drwrihd 
hy W. 11. Dnll,~whil~ on the north end OF Ungn Islr~nd, thir Shu~nty~in croup, 1lotl-1 R e m i  
Ad Miw,11t be& are expmd.d Tl~t!rrlo~n m an nrw u\>prnxiiuatnly 4 0  milpa quera art) 
fmind s tretta ranging lm~u alpper Jurnssic t,o Miocenr. 

Tl1oub41 UI thr neigllhurhu~id uf thc r.0~1 rro rockn of erl ifiriro!l~l rhfi~w:tPr W ~ ~ I I ~  UJIWWPLI, 
an mli 01 ~ u ~ ~ s i d ~ n ~ h l p  rbXttbl~l to tlie wuthl on t,110 trnil Iu'frvrt.n Il~~l~vridtr~rl 111rd I ) I I P ~ I ~ ~ \  
bays, is ~.l,urarirrimd LJ+ rolc&uic rnclrlr Tim hidl ridgn fonriing 111th ~irrlll sldv of tllcr 
v~~llt-_v ui Purtw h k ,  nppmx~in~~r ly  14 tnilca I l r ~ t n  l!e,n~nd~rri Rny, ir c.u~ii]~ulud rrT IL  

dnrk k i c  clystdlicl~ ruck iuund t 4 l  Iw a rlunrtz-rliat~nw, Thin rcwk ~ t t d  n nrbc.r~~itl t yp ,  
prnvi~ionally r.allPI1 a munwnitic porpliyr~+,\rc*~ round n t  wnvnrrd iwlnlcd p ~ i i ~ l a  114)ng tho 
trail. The exact relation t h ~ y  b a r  ta eartr dhrr nr to thn u~idrr ly in~  ~~ndditonc wri~s 
i s  nut knurvn. 

Rocks of intrusive orifin, mml~l i l l g .  mom OT IN the ~IH)VC t y p ,  wrm notcd 1y Charlus 
Palmhe r rrt Chichvf Cow, S k p v e k  R9).. 

Only t11s mRin stmctuml frntunw wpre drtemincd, ~ptrinl attmt,iotl b ~ i r ~ g  givmr k, llla 
pi t ion ,  condition, and p u i b l e  cuntinu~nce of tlw cmal arLnlna. 

The coal-barjn~ stmu uf Uppr Chtnnro~ls sw, il,cludinr: bsth n n ~ ~ d l c t ~ a t ~  nnd rml- 
g10memtp~, strike in a direction digh tly north of F R R ~  und dip rnthot ~:tp~q~\g .Xi0) t(l 
the north. h d  variatiow sre not unranlmon, ~ ~ + k m  rny i t~g  imml n'. 4 i . i "  P:. LO N. #- E. 
(See fig. 6.) 

The mks of h w r r  Crctnccrwa a g ~  (not mal bs.ring), kmtiitlg Iltr Erlt sidr uT t 114. r a l ~ ~ o i  
Coal C!mk,~ltrike in a. w~rtlrpnst-nosthwmt dircctiorr ant1 rlip to thr urlrtlarmt at nnplm oi 

mPulL U. R. Cml. 8 m p  So. 4,1%81, pp. l~l-15. 
b Hfmtman Alaska E d i t t o n .  vol. 4. NRW York. IRM. 1)u. M. . . 
tldrrn. pp. 9% 124. ' 
d Correlki~un pa-K-t: Bull. tl. 6 .  Gnnl. Suncy So. H, I=+. pp. W ' M .  Sw a h  Ddl,  
W. II., Rt.porn tm coat snd l i p *  ol hlsakr~: !+rmt-nth .\nn. Itrpt. 1 . 9. Cimrl. +tmn-thy, p r .  1. thW. 
pp. s l7+11 

r Lirolopr &bat CMohgof Core, StagoP*k Bay: IhThTmn d b k b  Expcdtlw, roL  I. Mew York, 
1901. pp. e-83. 



1 4 O  tn 22°. (9pc fig. 0.) Dn thv rirla. nt l l ~ r  hr.nrl i b t  tilt* rrwk a rtrikr nf S. XfO 1.:. i~ 
ohtrrvrd. It will F>r notircvl thnt i l ~ r b  strjkrr n r r  n h t  m t  n rirht mglr lo tlitw- r~i I l r ~  
coal-bearing eerir~ ta tlw i ~ t ~ r t h .  stid t l ~ n f  1 1 1 ~  d i p  nrr luwrt. 

It w m i u  t h m  m d ~ t n n m  (ni t hr I ~ r - m r I  r r l  I'rml (3rvF;) that rnarinn fmsilm nt T m w ~ r  Frrt lc 
m i m  ago WFTP fu~~nd;u-l~ilv t n p p n p l i i r ~ ~ ! l ~  Itmrr. in thp r w k ,  Imilq nl  1lndnil1lti.d l i l ~ p r  
Cretareor~. ~ g e  werr mlEwrrtl. .\ glnr~r-r-itt thr *ka*tcI~ m ~ p  (fig. 6) will make cql~nr thr 1iiIT1-r- 
enwin strike b t w m  tll* I d a  north nr~d ww t 11, n.~prrtirebm, ni tho C ~ I M R  of Can1 (!m4, ~ r l d  

UTI i rnra inq l in~  fnllow~d in f f iv  d;nr?irtr~ * i f  r h ~ r  ar*rwc In** durttvd Iinv Iln mnp3, n-prrwnk 
ing I ~ L J  ~ppruximrt~ nnrtliw~~nl Ir>tlndnry t t t  t 4 1 ~  Stwt.r ('n.t~t-tw111~ in tlliq r i r i u i t ~ .  

Evidenw points to 1 h~ rtlnchlriorl t tin1 1 tat* tvrnl-l~.nrin~ n w k u  nrtb 11ut r.rln~inuouu in as 
undisturhcd rr>rlilitlnn mlth of n IIHZ~~ nl~l~n*idrmhFi. r n ~ ~ m i t i ~ t l ~  whir11 *trike* in rr pn.n~ml 
PRS~+WCRL dimrtion. Thorr 14 n p~~~u~lvi l i t !  111111 11111 ~~pliltrarl t>lirk (In 9puk ~ 1 n i i ~ ~ ~ l ~ ) m n ~  
b ot no pnr-al width, Intt dntn rtmrthrnllig t l i r -  p i n t  nn. nrit nt tini~rl. 

The loss ul tlw md In IIIC Jot l~ iw!~  18111111'1 ( tu IIP mrntioncd Iatrr) ia ~ i ~ i f i r a n t  in ro :ntn 
t i o ~  with the abovo fcctn. 
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.4t a p i n t  mark4 A on thc map Cfip;. 6, p. 105) s normal fault was o k m d  m the coal- 
bearins mdu8ont9, its dimtion biw sligh tb east of north and its dip 200 E. The d m -  
thmwl mugf~ly wtimmted at 30 €apt, wsa to tlin enst, and the disturbed M s  ewtd be plh ty  
trnrcd on r ~ t  hrr nidc. 1t ia notcwurihp that this fault m u m  in a bluff contaming s e m a  of 
coal of mnuidrmtlla thicknms. 

On thr shurrs of Hrrrndwn BEY two ImIh were wen--one w the point mth of >ice- 
C m k  Vt12\~y, t hr other on s p i n t  w t h  of Lawrem Creek \'alley. While both dip to the 
@sat at  stwp mpIm (HB' and Me, wpdively) ,  their line OF strike irr not in exact accord, the 
In rm~r  striking in a norlhruat direction and the latter striking sli~htlp a ~ s t  ot north. 

It may Iw nolirnd by a glmnce at the map that the strike 01 tbe M a  on which these f a d b  
ocrllr q w s  vrw nearly wilt1 that of thc l d q  just muth of t t~e coal, thfnrgh tbe d i p  arc in 
c~ppcmitt. rlirpctions. It eprma pmbnblr, thewtore, that the Iatter I d s  occupy tbe northern 
lilrih nl  nn nntirrinrr? thoudl TIAIIP t h ~  PWSE, R& ~ ~ i d e ~ c e d  by the low dip In lracingtbe beds 
mutliwnrtl along the mhorrs of Flemndwn Thy A, change of dip was ohsemed, 6mt flattening 
4nd then pradually nk~prninp; ea t h ~  fnulted h d s  were approached. 

(low folrldiny: wm not nntirrd in any portion d the field and only by nobserntion over an 
extend4 f irm, w ahom above, coulrl vvidenm uf any Inkling whatever bR detected 

DESCRIPTION OF THE COAL. 

Qwing bat11 to thn early dlrto at which tho coal field w m  visited and to the neglected state 
of t , h ~  workimp onfy a fiuw ohervations could bn  mad^. on individud coal e m s .  Whst is 
mid to I IP  tlw l n m t  and mtmt promising s e r i ~ ~  n I  bt-da-thorn at the Johnson tunnel-wem 
rntircly covrwd with mow, and all infomation concpmiq them wits received from those 
who in timra pwt l~d woPkfid on the property, ~casur~rnents  or coal beds made by the 
writer wpm confined to two lor~litira-in the big a x p ~ r e  on the I~ft fork and in the con- 
~Forn~rnhr st ihn hpad OF tho c m k .  

Just t~olnw the loit fork (we f i ~ .  0, p. 10Fi), at 1mlit.y No. 1, a drift was run 150 feet dong 
the st,rik~ (N. No E.) on n smm 34 lwt thick. The warn wm loat and the eatmce is now 
caved in. At Imlitp No. 2, nt, tho mouth d the lrIt fork, a drirt rn driv~n on asam strib- 
i n ~ X ,  Go E., ior20Df~et, wllrn npin thr rml waq lost. Aa in the first instawe theentnmca 
I~ed c~vrd. Thiswarn is L ~ ~ L L  fwtn which t h ~  Ala~kn l3-v~lnprneot rompany mined appmx- 
imately XKl rons in 1WTl and imm the cod nl which thr analpis gim Satm (p. 4WI was 
ohtninpd. At locality No. 3 s drift nuw r.rrvd was mn on FI =rn. Ho details could IM 
obtained. Ln enndstom, much joinled and crushrd, at IwnIi~y KO. 4, a tunnel wns driven 
?i.85eT;;, ~avinghagentirpt~dmlmyrvlrhr mtraoce. At  I~lity.\;o..5thesamecmdi- 
tim  exist^. 
By fnr thr mlrst work l ~ a ~  bRpn done t t  ~ h r  John.- iunn~f, marlred J in f i ~ .  6. 6. fol- 

lowing n o w  were obtained lmm a. miner: 
b drih wm driven appmximakl~ X. .Wo E. Irmr a distnnop of 110 leet on a 4 of 4 

fwt R inrhm mvPraffA tlrirknw. hlnrh rnwlilng was In evidrnce a t  this pint. and the coal 
wm Imt. 

Though the tunael aw rmtinued ton tob l  dirtanw nt 205 feet from the entranw, aa aign 
of the lost warn nu round. 3lnrmver. a0 fcet [lorn the faw s drift for 29 feet to theleft, w 
the level, nt M anple of 4 5 ,  slw FaiM to cakh thp coal. 

Einetp feet trum the vntnsnc~ an uptsirr wss drivm to t h ~  right on a slope: or 45O up the 
M. I t  continued at thk n q l c  TortW) I r r t ,  W ~ P R  II turn was made and the rpmnmder driven 
rerticdlp to the ururfaw. Fur~y FWL up thr raim a driIt dong the coal in the dimt iw of 
the main drift wlla dnver) lor X? :!mit, when thm rod pint-hed out. 

A horimntal cmracut to thr ripltt, 93 fpet long, trom thm foot of tbe upraise passed only 
two wam~ each 18 inches tllick and s Few mal l  ~tringcrs. 

,kt the: mouth of th main drift e c ~ u t  tunncl uvw drivm in the hillside ~pp"ite in a 
westerly dimtion for 100 fret without encountering warn of impnrtunce. 
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Them seems to be no reasonablt? drn~ht that faulting has dkturhd them b d s ,  ul~il the 
evidence obtained from the fmqila i n d i c a t ~  that tho mavementu have hwn of uuffici~nt mug- 
nituda ta entidy cut off the ma1 in a mutherly direction. 

The cod h m  the Johnson drift, iis solid, hlocky, and rlw, with an irreguliw frwtur~ .  
Particles uf amber are preaent. A s p i m ~ n  taken from n sark which had lain inxpm~d for 
two yeam to the gun and r ~ n  wwss still in rxrpllrnt condition. This fmt. is not in mmrd 
with the ahtemwt given Inter in the rrport of thr rnginwr rd the U. 9. S. A l l m t r w .  

OR the right h n k  of ERft Fork, bet=,ren mn righth and n yurhr of n mile from tlw mdn 
creek, a steep cut is made by tho creek t l~rni~gt~ tlw coal-baring anndstones expoaing a 
number of w u s .  Momurements taken dnwn tlir face p r p  tllr InIlowing wctim: 

S ~ d m  of ood be& ma Fork nf Coal Creek. 
Ft. in. 

Crushed ma1 ................................................................................ 7 
male ............................................................................................. P 

Bony wal. ................................................................................... 1 
Ahale and sandstona.. ........................................................................... A I 

Coal, mushed ................................................................ ,..... ........... B 
Coal, f Jrly soUd (obscured pmtblly by sllde) ............................................... 10 

Shale, carbonacews.. ............................................................................ 3 4  
Covered by slid* .................................................................................. 20 

Coal with bone (details not ohwrped) ....................................................... 12 
Shah and ma1 ................................................................................ 4 
Coal.. ..................... .... ............................................................... 2 a 

' male.. ........................................................................................... 13 
Coal .......................................................................................... 3 

Remainder hiddw by slide. 

The a b a v ~  section was measured entirely nn the miface, time not permitting suficirmt 
excavation to reach c l~m mnterial wh~rt,  IIlDPt' nccurnte detail. wuuld hnvr born a~ailahle. 
It in probable thut in a clean section the coal would nleasl~rt! lw. 

It wan tllmugh thk blue thrrt thr Wfoot fmtlL am ohrrrrd. Thr old A. C. Co. tunrkrl 
(No. 2 an the map, fig. 6, p. 10.5) u-PA npparr;~tl>- lun on onr of this wrirs of seams (probably 
lower than tho wct,ion ~ ~ V P I I ) ,  and w i t  pinrI~cd out br~twtum XKl m d  300 fert fmm tllc 
entrance the prewnr:e d a second fault mar the mouth of Lpft Fork iuigllt be infermd. 

On the diPids betwtaen tho east, and wmt drainnp n t  t b ~  head uf kho main fc~rk of h a 1  
Creek coal croppings WCPB n h m d  at nn rler.utinn of l,&W h i .  Tlit. atrika of tho r d m  
at thia point ww N. 40' E. nnd the dip .Go X. One warn of 5Foot avemge t,hicknass ww 
ohwed ,  and acmes a surface- of approximately 100  feet numerous croppings of weatbed  
cod were wqmsed. 
In 1890 the United States Fish Commission atearner dlh t ross  tested tons of cnnl from 

the A. C. rm. tunnel which, with due considemtion for tbc I e ~ t  that the cusl mny have con- 
taimd extra dirt from carelem mining, wm prnbalrl~ fairly rrpmentatice oE tlrr field. 
The following extrects arc From t h t b  report of the cnginepr of tht. dlbatrona:~ 

T h  average mnsumptlon 01 the wal u-as at the ratr of 2; pounds pPr ajlluw foot of prate pcr hour. 
The 8oiLrafwrnIshd the m s  amount of s t e r n  ss n'henmc hul-c, brcn using a fair quality of Wrlllng- 
toncoal, but to obtain this result wo hRd to brirn from 37 to %i pcrtvnt mow of the Hcmttdwn B I L ~  mnl. 

The coal iwiterr readily and bums Wth n mnsidcrallc Aamr, rtlnning n l ~ j s r l y  rohnring wkp which 
break# rm Into amJl pieces, thum s conslrlcrable amount nf small pnrticlcs of cosl is lost through the 
grates. Them waa a. large proportion ol finr sttlff in thecoal which barnod ~vell, but cnntnincd un exxocs- 
sive amount of refuse matter. 

The rafure amounted tc) 26 pw wnt nf the t n h l  vVrlght of coal con~nmed. T t  rnnsistaof ash and tin- 
dfm, no gIasw clinker W g  found. The smoke prod~ilrwl i* lihter in eol~rr than that 01 Wellington 
w a l  and less  i at I8 formed. 

* * It wlll be, however, alwolukly nernssary to stoin this c o d  under shcIter, as it appara to 
absorb moisture readily artd the wmtant rains that hare precailed in thh reghn during tho g m t  
seaeon would soon ~aturata It to uwh an extent aB t o  grc~tly d h h i ~ h  ib value au a fuel. 

.- ..... - .. -- 

aBulL IT. S.  P i i  Commission, 1-01.9, for 1539, Washington, 1881, pp. 25%283. 
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h u l l . .  ....................................................................................... 11>.17 
'Phv l ~ ~ l l  ~ ~ 1 1 ~  ( 4  I I  TlInkleh mlor ~ n d  frPr Iron rlinker, thcmlrp r l l i l l  rtrid difltlyc*+hPnnt. Fprrtnfw 

thf st!Ipflllr U-iIN ll.ll. 

nd14.v j41np. 

SUMMARY. 

Tlirr rrutl rd liwwnde~n Bnj- may b claswd ~s lilumi~iuuri 11nd ifi of a very Inir quulity. 
I t  is c:lran, Illorky, and d i d ,  with an irrepalar fmct~itu>. Tlloi~gll rather high in as11 (10.17 
p r  mnt), t , l i i ~  F P B ~ U W  d n ~ s  not m~tPrially dfect its rommrrrial r ~ l u ~ ,  nv miirh r m l  ia mld 
with quib as high IL pem~ntage. 

Ths qunntity thnt may br. dependrd on is uncertain. -1 mow ~ x t r n e i v r  ~ r c t i  to thp north 
end west nlny I>P underlain hy coal, and the p ~ i b i l i t y  i s  worttiy rjf ~rn~isidrrnf~irrn. Ponl iu 
kr~nwn to m i s t  at C o d  HliifT, on the eatit st141i-e of IIermdoen Bay, nnd an p o d  nuihnrity 
i.9 r~prlrtihil ill t l ~ v  tamtny Iying to the west and north on the o p p t a i t ~  airlrr. Filrttmr 
rxploratitrri ia ntyrssnrg h) dvt~rmino tho truth of tlirae r~p~rts .  Thctu* i~ no dtru t ) l  r IIR~ rlir 
i i ~ I d ,  s r ~  h r  m ('xtirnined, i~ Jrdly I n i ~ I t ~ d ,  and that u t , t ~ r n p t a  tn fnlknv w~*t'c*rnl m m a  hnvo 

fit~ld t c ~  ti&. aatrr. In no  rim, liowcvrr, ~t~oulrl pluns jot extmsivtr invont,mmr, 11(1 rormrd 
wiff~nttt rarrhil study OF thr- field. 

T h r =  qutntlon lit a mnrkrt wtluId lm of pnrnmnuot in~lmrtsnr-P ~tinrilrl t~x~rlo~nt,ion ovnr 
pnrvirk. nlljlirirn~ -1 to witmnt ~hippinx. n'Ei~u rai lwsp tap tllc. .\111trrriurrkn 111111 Avvit~g 
Kivrr ficdd.: ter tlir nnrth~aut, r o m t ~ l  towns will in nll pr~rltntrilit,y drrrvs thr'ir lurl tlr1~1p1.v 
fmm t h w -  w ~ u r m .  

Tltr cnnnrriw in the ncidlborhd of Bristot Rny nquirr a rrrtair~ quantity r t l  row1 r i~ r l~  
m.nulln, and 1l1i9 market W ~ I I Z I E  wrm within the m n g ~  o l  ttw I I~rrnt l r rr~  nny tieltl. I t  n iwt  
hr r ~ r n ~ m h r ~ d ,  howwer, tllst thr rannerp n h i p  wt~irti MUVF tho pkrk in the Full ltrrivo 
1tded with coal nC Bristol b y  p i n k  in thr spring, ltnrl 11111 inr thiq Z~rt, WUUI~  n1 nw~s i ty  
mil d t h m r t  fit11 mqp. Thi- Inrtrw wwld slim-ly entrnr inln nny mlimrtw of tho tacrnt. of 
-1 t~ thr rrmnrrips. 

.it Xumr during the la+ r inks  outsitlo trmI wivld a t  $17.?11 i ~ )  kmn. A prtinn of thk 
amount ($'...XI tn R5 a ton) must b rharpd I.. liyhkrap., rrlrirll rrnl~lrl rr l~tat~y nTTwk sny 
importcd cml. X ~ w r t h ~ l e s ,  f.F& wm~lrl 9 rmt  to  t~ n; p i l ~ l d .  rnrrkrt. 

A lnrtor of prnwin~ irnpclrtnnr~ in rstirnntinl: the rust r l i  fr~vt rutppl!' a1 r-r*ml pints i* Iha 
iomxmiw ~ t w ,  hpyn~rw 111 Errntrr mnfimj-, 1%1 Cslitianlia rn~dr. a d .  

- 

c J)sl l ,  W. n., on and IwlU? 01 d l a a k ~ .  9evcntpcntIi A t ~ l r .  Ilrpr. I'. H. Qml, survcy, fat .  1, 
1m. p. mi. 
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INTRODUCTION. 

at in in^ i n  thnf pnrt OJ tlin Y~rknn I)acii~ s)lic.li {ir* in .Ilnska has, in 1W5, heen confined to 
t,hr *Id plurcm. In I w t ,  lttr plnt*cr trolil i 4  nu yrl 1 hp  rial!. rrsmlrre which Iln.3 heen dpvpl- 
~tprrl, with t h ~  cxtrrptlo~i ill a little ('I~III ~ ~ > u P u ( J ~ P I I I J ~  i ~ i i r i ~ d  nlllng Ylzkon River. Cold- 
bnr ing  lodcr nrn i rportrrl imn) rnrir>~rr dis~rirtr, I>lrt nuihirq IIR* h e ~ n  found whirl1 ran 
tw ~rc~n~rncrciall?. dpx-rlrrpd r l n d ~ r  t tir pnlwt)l hiah c m t  nf t mtiuprbrt al ion. It iu therdorc 
I r~mign tu t lw I,ilrptw n i  ilrlu pn1w.r trr rlirrllstr f Irr pn,l~nl,iritirs of r hi. f~ltuw gmwtlr of a 
qunrtz+rnini~la i i td~r.stv in I l i i ~  livlrl. I t  41r1ul1l Ir dn111 n1w1 tlrnt on y r ~  6l1rw ia littlr! i trtai lrd 
inhrnlation nn t d ~ i r h  to hnw srlrh n rji*b~trr~iirri. ('t-rt air1 ii i~ lhnt  ntdY in .~~IFI!I n r ~ n r d n r ~  
the allur~inf ~ ) l d  urrttr in nr~nirirnt rlnaritit,r to lwrr~t i t  ylrrrfiirlrlr ~ a ~ l ~ r i l a l i r r ~ ~ .  r'nwbnt 
d ~ v ~ l o p ~ ~ i r i ~ t ~  i r i r l i~n t~ t 11att (+111~lit i o t ~ ~  r t ~ r  iljr o n - ~ ~ r n ~ ~ i c ~  t r f  \vorkfilrli~ p1fi~t-1 exid i t1  ttle 
Fur ty l~ l i l r ,  13iwl1 rrrt'k. Fnirlr~tr~k*, 01141 I t ~ i ~ i p w t  wg-inn*. I;urlrl hits, Iiowi<rrr, 1w.n 
f(~11r1ij nt h r n ! i t i ~ *  r1i1t9itld) of i l i vw tl i4 r11.iq: raw i i i ~ tnnw.  i : ~  t ! i ~  Snltalln l ) w i ~ ~  BIICI i t1  t h~ lhn- 
nel$rlrl 11nd I i ~ i i i t i \ l ~ i m  diutric-1s. I'IIIVI-r guld I* I I ~  w ~ n r r i ~ t l  111 w t t r  in tliib ~ v ~ * l i u ~  
Inn17ko l l ivvr ,  nri ra.s i~r \x  iri1)11i lhry t d  ~l~i- 111nt*r Y u k o ~ i ~  

Tllr K y v r ~ k l ~ k  tlistrir-t, i 11,- instrr+rti~b ~ r r~ r r l l v r t~  p ~ ~ r t  III tlbr I'llknri 11~qEn,  I ~ H A  lwrn I I  p l l d  
pmrlur~r I~II. nlany yraiu. l r  nppnnr Irr lirm out*idr ~rl iIii+ m r i c 6  wIiir+11 i l~t- I t~rFq tZir  tio ow 

~ n u t l ~ r r l y  rllrrrpr. In n~tsrlil r ) t  tlrarlrrtnri*mr, !nbtl nwk, rtr.., t l l r  plarrrr ot tltc Koyiakrlk 0 

rlusrly r r~ rm l l l o  t l luw r r i  the j'uknil-Tnt~nnn rqjoir. 
In gm~rtal  imnn,  11)e 1~41 of ~ ~ t r t u ~ i ~ ~ r p h i r  n w k ~  which cnwm ;Ilaska nt l l io i t t t r rnnt iot l~f  

bundnrp, bptlpfpn tlln I'uknri and t l ~ c  Tattnna q i n n ,  nlay 3w wit1 t a r  tw ntrrilrrnrts. Tlrisl 
b l t  ~ tmtc lws  w ~ ~ t w a d ,  orslidlt1y n o r t l ~  ot weqt. I m i w ~ n  the rirerr. nnd ~ o ~ r t i ~ s  thtt I'uknn 
in tho RnmptZs. \That ip pmbnh!~ n ~ t l t l 1 w ~ u 1 ~ r l y  ~xtRfiqior~ 01 ~!IR NRIIII~ I P ~  is bnlnd it1 

the placrrrnld di~trirb lying wmth oI the T~nmn, L t r t  t l w  tktailr ot c o m l ~ t i r ~ n  welnt nwnit 
Iurthcr sf11dy- 

VIE t~11ihnr.s pmwntrd almre defin~ ttia rnctarnnrpliic NH'~-P in wltirlt khc. p l ~ ~ r t r  gnltI findrr 
its su~~rn-, IIII~ tltn rliscril)tttion o l  t h ~  p l ~ p ~ r y  i. drt f i r r i~ imrl  t y  111m nnly i lnprrlnrt lv urtdnr- 
*t4,nd. 

I'lawr ~liinin:: in t I l r  int~rior rrl  .U&a during IOllli has tmn unutnrally n i ~ r s c ~ f r ~ l ,  A 
fwtor wlli~11 m n t r i h t ~ l ~ d  I n p l y  to I llir ~PSIII t wus ~IIP ~ h l ~ u n d ~ n t  sumtlirr rninfull, whir.11 
i n m a d  in quantity fmtu tllp b u n c l a ~  wwtmrrl;, having only t l~c  Fortyndn wfion k~ 
nufler fmtr  hrk of water. The producing str~anis arr, lor t lie n lw t  pan, small, t h e s t ~ o w f ~ l l  
is gcn~rafi?: lipht, and thr stream depend in v a t  nleaww for their supply of m t e r  on t l ~ a  
minfntl, Sinwupto t t ~ e p m n l  tin~enoextennir-editclrenIm\-n h e n m n a t r u c ( ~ d , t h ~ r o i a  
in every region a d~pndence  on t h ~  supply Imm sttca~ns in the inmediato vicinity; end it 
this fails, the work for the summer islargdy at a standstill. Tile rainfall during tho workiryr: 
Rsson, themfore, exerL.9 t~ mntmfling influpnc~ on the prosperity nl r i  region whew cond1- 
tionn nm otherwise rnmt l nuora lh~ lor sucre%. 

*hder.  F. r., hlimhlary m p r t  on a munaissmwrcr along thr ChandHar 11nd Roytlhlr ~ I v A ~ R  in 
1WFk Tarntp-hmt Ann. H q t .  n 5 .  G ~ o l .  Sirn-ey. pt. 2. 13x1, pp. 4R2-W;. 
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Tbe transportation facilities dm are of great importance in the deveIopment of a se,oiion. 
During t,he seasun OF 1905 tliey ware. good on Yukon Ricer and on t h m  Tanana as rar as Fair- 
h n k a .  The t ran sport at ion or supplies by steamer from Fairbanks up the Tanans, however, 
is a mom difficult pwblrril, nr~d, although prepmtions wow nmrb egpecialIy lor this work, 
there was mability in lnnny cases to delivrr supplier at points for wEch they had been 
ordemd. Tho pi~ce of work which stands out mmt clearly in  the direction of battter tmn* 
portstion i a  tluut uf the roilrod Imm Fairbanks nod Chena to Pedro Creek. The crying 
need ia irlr a railmad which will mnnect thew placer disirirhwith Pacifir tide water. Until 
this is dnnc the Yukon region can not take its righhtlul position a4 a gold produxr. 

' 
The lreild ui d ~ v c ~ o p m ~ n t  in the oldermgirms bas been toward methods adapted for work- 

ing large qylllintities o l  gravel at a lower coat. Hydraulic plants have h e n  installed and the 
success attained by dredging in the Dawwn country llas Btimulatsd interest in the i n t d u c -  
tion of dredgea. It must be remombered, however, tlltlt either OF theso methnds requires 
specie1 oollditions fnvorable t o  ih usa and nlso skillful management in order to insure success. 
I n  the Fairllanks ragion mining methods am directed townrd greater efficiency in thawing 
frown gra\-PI. Thu older regions hhve hdd their own, I~ut the router of  produetiorr has 
Aifhd to the Tnnana Valley. 

The following stntement or wuditiontr i s  b a d  in part on information g a t h e d  by the 
writer and hi asistarst, Adolph bop[,  in the c o r n  of n gpolagic reconnaissance fmm the 
international hundary tu Fairbanks, and in part on information gatherod from varioue 
other ~ui-cea. By means or the cordial cuoperation of a nurnber of men resident in the dif- 
faren t districts, informati011 has h n  g~thered  by Mr. &aoks, Ihmuffh corre*pondenm, 
segarahg tlic d e v ~ l ~ p m a n t ~  in fields not ~x*mined by the %~rv%y in 1905. An the Pair- 
hanks region wns yorsonally n x ~ m i m d  by the writer, t~nd as this ia the lor@ PM~UPPP,  it 
will be twatnd in greater detail than Iho 0 t h  canlpa. 

FAIRBANKS RSGIOA. 

l 'he F a i r h k ~  raginn includcs thaw gold-produr:ix areas OF the Tanam Vdley which we 
about miles above tbp pkt where Lhe Tnnana joins thc Yukon Thew are all north of 
thn rivar and witmb25rnilnr; d its nevignblo wfiters. They cornprim pnrts uf tho v d e p  ol 
a fow @mall neighboring streams, mast, of which &long: the drainw arees of wuthweat 
word-Rowing trrhutwiea of Tnnana River. ( s o  map, liz. 7.) 

The molik important pwt of Iha Fairhanks q i o n  m q  h mu~ltly oonnid~rpd aaembmcing 
the rnuntry dcmarceted on the northwast nnd muthenst Ly two of the southwest- 
w a 4  -flowing tributaries of the T w n n  - C'hatanika 0 and Chona, rivers, which rrm 
about 25 lnil0~ apart--snd inrbluding nrev oatending to a distance 01 nbwut 25 rnilos north- 
east from tlre Tanane. The pmduc.tive area7 I I ~ T P ,  howevcr, thus far hwn conhsd to the 
valleys or a few smdl ~ t r e a m ~ .  
TBo gonerd mnfigmsition of tho country, the details of ~opop~phg,  Ihe water and t imhr 

m u m s ,  the bnd mck, the &posits thereon and I l l ~ i r  muluel relatione, and dl tho varied 
&men& wbirk rn J e  up the p u n d  plan, as it were, or mexy mining problem must bR tho- 
ou~hly comidewd inorder that themmay h attnintd that perfect adjustment of equipment 
to conditions which finds exprewion in the n~axiinum of cconomy and eEciwcy. 
h th T-na r ~ ~ o u  them is a wmtsnt rpp6tition af si~~ii lar ridges, ~ppmfimatdy con- 

formable in height, snpamtcd hy airnilar vdleys, equally codomnabls in depth. A fsw 
&o~$ ridges and grmp or hills ~ t m d  out mare pmn~inently and attain altitudes of 5,000 ta 
6,000 or mare iept,,  but the p n e m l  level ja about 3,0(313 feet. The bottxrms of the valleys rn 
st a level of a quarter d n mile or more beloup thnt of the inclosing ridges snd have, in pn- 
ernl, lib the ridges, B uniformitpof height nllo~-* -rrt Irccl. 

a Chatedb iw the loaal mrna for the upper part of Tolovllae River. 



The p e n c e  in Calitnrnia ~rl  ciri\unanding mml~ ta inn  with I n w  mpplirs nf wutcr fit 
much higher Eevels than t f i r  p1nre.r rrndewd pmil>lr R gwah d ~ ~ r l i l p n ~ r n t  OF t l l ~  11ydrn11!ir 
 neth hod. The ahsenw d mrrlt difl~mrbtp< 111 ftltittldeq in I.hia firltl ?iny m d c  i t  dliL~ttIt 
tn carry water fmrn onc i+rSlq\. t o  nnrrtllrr IIF irlrnns nf rlitck~ar;. T ~ ~ P R P  tnt181 n~tv.wri'ily 
lw of great lengtl~ in orrl~r t ~ i  n.arll n pu i~ i f  trr  i n t ~ k ~  I I~  rn 1vvt~I ~ l l m r i r n l l y  Iri~h tto g i r ~  R 

Jiead lor sluif i in~, nnd ~IFII a p i n t  is p n e m t l ~  .w npnr 11tt. rwrllrre thnt flip uupply of wntrr 
may be too Inw tn ~ i v r  mstlllu qanl  to t l~r  I-xpnw i r ~ \ . i l l ~ ~ d .  Thr I~gr lmul i r  nrrthnd 
h w  been, dl~elrforn, nf l imitcd applir.ation in tllis l i r . \ r l .  

The Iwmtion of a trading poyt  in t l ~ i s  part t l~ r -  THI~RIIA \'IIIE~-y in  IWI WIIS fu l luw~d 

in tRM Fly thn disrmv~ry of gold. Tlatl r ~ ~ i n n  l w p n  1~ ~trzrnct n~!r.ntiun. uttd by tho nnrl 
of IW.7, with R pradtlction of at I P I I K ~  Y4O.(UN~, lbntl JU*~-IIIIF 41f p i v s p w t i ~ ~  impnrtarir~. 
Thc work rrf IW4 m l t e d  in a pmducfion r,t ocpr Ihrlf n ~~litlirbn. nnd thr pmition uf thr~ 
&on m an imprtant goid producrr waq ~nltlI>7i.l1(-t!. TI~P ]net Fear  RE k n  nno (IF 
p~lrprrity. The introduction af l a r p  rluruititicn ul  ~ l i a r l i i ! i c ~  for t h ~  a o r k i ~ i ~  of ttio 

deep frown gmrrl lra~  in nlnlost svrry chnw me1 with ~ a t i l y i n g  n a i r k u .  It. i~ ditrrrult tn 

giro atw.curak= l'ww.r rrffsnE~rjg tho v r a r ' ~  prod~rcl i r~n r l l  jiold. but lmnl rhc I-Imp UI f t l ~  
open wason, In ot-tolrr, 190 1, to ihp rniddlr o l  Srpirnilwr, lmh, R-11t.n ttip Sunrcy prty  
l p l t  the lield, ii jq Iwl~rrrd  tc, Ilrvr been opproxlmnrrl: 93,Ti)I,,M, nnd thorp WPCP still 

about lhrrp WI.P~.Y 01 work h.Inre t!~e Imz r -up  wns ~ ~ s p r r ~ r ~ l .  Tho mneral opinion 
among the t~linrrn waq thnt the ouiput from t h ~  Frt.~a(.-i~p 1t1 1904 In that nf 1NF5 wuuld 
apprdximat~ $tj,OUO,ROa. 

Mrning has  IIWP confined mainly to CIPRr?., Fairiannks, nrtd Prdm cr~eka  and a few of 
their tr~huCnri~s, Ralher Creek, which hw witlun tlttn l ~ w t  suttuner hepn a d d ~ d  tu Chc lint 
01 prduwrs, and h r n p  Creek, where rt a, lew p i r i l s  pny 11nq h e n  Imted: hut the ljiilk 
OF t h e  Cnrtmw within Lbe year hna h e n  dcrivrd lrnln ('Irnry Cmk. 

Transpotletion to Ihe Fairhanks repinn Imm ocrtpid~ pornts during t.ht! Isst genr hna 
h e n  r i t l i r r  ty IRR! 01 Dnwson, St. hflcllnnl, or V~ilrlra, and mwt or i t  by thr firnt twn of 
thess roum The Valdez mum 1s a canvonlnnt one for m&ny wbo k w r e  b relrch P a i ~  



lbni~ks 1wk~n. 011. 11pnin~. 411 t#n\.i@tion and win pmhll ly k t r s v r l ~ i ~  t.xtral+iva.ly during 
1 l 1 r ~  sintrr wiwlit. Ttrr rntrbr nn nuppliw sllipprd from GdftIp tn Fnirlr~nk-i wry  ~ + c I Y  
nrnccbrdirrf fat  r II* Iwigltt clurni4icntit1n ~ ~ n i l ~ r  ~ v h i t l l  [he? rump. Ott ardinary suppliw t tw 
mlr. 11n.u t w q b t ~  57.5 prr ton. TIIP rate un similar supplies From Satt lr tcr I h t \ r - q r r ~  l r n c  I w ~ n  
t 1.; pVr 1*111. rtrld rrutrri nnnvsnn tr, Fnirll~nkn 1155 p r  Inn. Supplips sl~ipprtl in t h t b  xprin:: 
l r r r r i r  Sr~t t~l l+ tar Fnirtrsnkn I)? wny r d  IEemri rracli tlwEr ctwt,inatia~n rarlirr i r ~  rtlc w*.wrrli 
h i a i r  16 ~!tipp.il I I ~  why 111 St. llir~linrl. RU t h ~  upprr Yukon is tir3t open tu navigirtinn. 
Fimt-dtw P I I M W I I ~ P ~  mtw lnlrit Fejpttltl~ tn F~irbnnks hy T~II-V uf St. Ilidrael bare twc r~  
$125: Intrli %,!I? tlt. to I)n\v~nri, $Cpo, rtnd Fmn~ I)an-son t t r  Fnirl>anks, W. 

Tit(& IIIN~I~ 111 1:nirIjariku irr ~ i t ~ t n t ~ d  on IL sloupl~ ,if tho T ~ l l ~ n a ,  nrnr tlic llnad n l  ahlrt 
t t t iel~~ F r  c . t t l l ~ ~ I  rcqy naviantitm. Itr popwlntinn during thr summer of 1W5 was almut 
2,TqW. Ihll.ir~p dry HB+-LW~IH t f ~ ~  ~ ~ u n r ~ t i t ~  IJF wn t~ r  in t t ~ t b  slough is so amdl lhnt wnlo or 
1111' +tmllr t ,n lrnvr tlillirulty in rrwrhing ttin town. The largrr bouts ttiat ply occa- 
ni1~rin11~ rm Ltic T ~ n n n n  nrr 1lnuhIr LC! rc>nrli Fnirhnks,  md their ~upplirs ara IeFt, at Clienn. 
.is 11Iu.utrnlic)na nf t t ~ r  pwrnilir~g ~u~nrner prirm thn following may be quutcd: Flour, % 
tu $12 prr tin~nrln~d p u n & :  tn~nr13, $12 to $15 per hunclrad pounds; bacon, I# to 25 c e n ~ s  
p r  p)i~n<'l; fir~r~u", 121 1~~111.~ p r  pol~nd; OVP~RYIR, $1.25 h~ 51.75pnr pnir; pickw nnd axes, 
wit11 !~nnrllru, *>.%I to $3 rbr~vlr ; shovela, $1.75 auph; nianiln rope, 30 rents per pound; h r  
inm,  15 rrarttsr prr p)urld: qtmtrr  point.^, $8 to $14 r a ~ l r ;  Il~rnbcr, $7.5 to 801) p r  tliou 
q i u ~ t l  Irrt,. I'll11 towri in I lyl~trd t~y  rlertl-irity, und n Iiirp part of LIIC Llusit~ess wctiun iy 
I ~ c ~ ~ i t ~ ~ ~ r l  I I ~  H~I~IIIII Frwz~ 11 r ~ ~ ~ i i r ~ i l  plrnt,. Watrr i s  mld l41r dnrnrkiir purposrq at thr mto 
nf $4 PI, III~)I~I~I. 1\1;np" IIW rlrtlinnrv 1ul)ur hnvr Iwen 75 crnts pcr hour; lor carpontrap, 
$1 .rd) p r  11rr11t.: 1111' ritinvm, ~rr~ril.~IEy $5 atld I~rlnrd. and in .wmc ctirrrr $6 and Imarrl, prr day. 

P ~ ~ i ~ l m r ~ k r  1111~ 11 d~i l ) '  1!4~!v*p~prr. LL ~lllltnd ~ y s l ~ n ~ ,  t l i n ~  1111nks-nn~ of then1 n nntiorl~l 
t~ntik, wit11 I ~ U I . I ~ ~ I ~ I + ~  trf irr I!rr.rl in rirrulslu~ri-nd n caourt 11~11ich 1 ~ ~ 9  jt~risdirtinn ovrr the 
wholr r r l  I l r c r  irrtcr.iar rh .\Ei~.rkr~. 

Tlln t~irvn ul I'lirnn i~ ~ i ~ u l ~ ~ r d  at tht* nntranrb~ or tlw skjtteh inlo tlir main rirrr. It iii 
nc'l~~.rwilrl~& l l r r  I 11v I I L I ~ H ~  Inilltq. t>ial  1 1 1 ~  ~IIF 1 1 i s R d v ~ t ~ t ~ p  01 Icing RTVP~I tnilm F~r t l~~. r  
Ini:ri snoul or tI1(3 gnlrl-pn)~lur-i~~~ r'nvkq, rrnrl t l i~tr far it- dr~~111p111rnt ha4 not kept parr 
with Ihni ~ r l  I~airlr~mk.;. 'I'l~o ronst rurt iou 4 1 1  z l t r  rniln~uil, S~rtworvr. siil probabtj- hnvc 

n F~i\.nrnhlr~ r~lrvcht nn rho j i l u~ rv l l r  crf 1Ii11 knwri. 
l'llr, ln~nulnrrtntir~n ot nllppti~r Irtrl~i ihv iorvn~ to 11tv rrrrke, i r t  tltrr R~W~IPC aw)d 

N ) H ~ Y ,  tmli 18+t-11 a1 H(IURVI 411 IIIIII-!$ IHIUI)~. asd rnxpnw. Ttlv n d m b k d .  !lun-~s-~r. #I&+ IIIJI~P 

ronrfitiurw twsicr. Tlti\r runrl rt~itnrrin Fnirl~n~lLis utld I ' h r n ~  and rxtmds lmlu an inter- 

rllrrfinir p i n [ ,  IIIV jun t~ i l )~~ ,  to  tltr cnll~+y a i r  Gt)lJstrpa~n C'reck, nnd along I ~ L *  rnlEey to 

thr jr~ltrtirtt~ LJI I;ilniow nrtd Prdm ctrrkc. whmw tltr pwsmt trrmlnus lu lawntcd. Tlle 
1r)lnl Irnfil h r t l  l ! ~  nmd 1s nln>tlt ~ n t l ~ .  11 is a nnrmw+* mnd, sod h e  pmlr!ems 
d r l  rrjnnlnlr.il~~rj rvhirh 111~ rt~i*tnlrlr-, rn1r.r-arnkrrl tllwt'k prrwnt~d Ilnw k n  well met. 
Tlip difli1.~111 iw r>t ! mnn1wrlni B~III fnuti t \ i~ ~11aq~i i I i -  to  Fr~irI~t~rikq IAW wrll r!!i:s~mt~d ty the 
IJIVI 1 hnl I Itr- rndc frir 1hi.c IYJMI~ W r r r  IIHIH~!PII ~*h-rr l l   lilt^(^* fu l~ tbr r  wncJt~ng rtlrlr dwtrnrttlcrr~ 

i l i ~ h t  qix 111at a-nr~, dui ~ I~+ t i r i i 4  tor t l i r ,  rab~~~i, rtmh IWW alt  it^ lmttna~ or Yatknn Rivt~r. 
P~r,lir~ii!tr~r,~ 411r~py.1 1111~1. Idv.11 HIRI~I, h r  rrnptll nnlrl- I t r  In ronrtruc~d hp L ~ P  Go\*- 

rrnnlrnt. 0 1 l r .  iu L ~ I  tw Iruill frrl!!! t 1 1 ~  t t l r~ l l i ~ lu~  II( IIIP rl i i l r rd nI P c I I ~ ~ V T P C ~  orrr the 
d ~ v i t ! ~  ter .C I c r t ~ ~  ('rwk. mir- srlniinrr mlrs rh~ririg tlrr 1n-t wwnn [ram dhc town trt Fnir- 
tmnli$ to ~ h r  :t11r<t d~.tmnt ptrntaof tlris rt.pio11 rltcn. millin: is tr!lnfi duoc, nturt~t 25 ~ H ~ I L S ,  

hfi\-r l m n  12 tu 15 ccnw pc-r pund. TIiv sintpr rnrr tn tht= Bumn potnts wns 15 C P ~ ~ S  pfr 

pwnd. 
Tlar rrgion, m ' l i ~ l t  d r p n d ~ n t  on CIIP on~ t~ i c l~  F~IP t h ~  f p a t s ~ t  part OI I ~ R  s ~ ~ p p l i ~ s ,  i9 in 

t h ~  rntttU.r of Iurrhr elid iurl  madly intlrpndmf. Thr rpnrw trrntWr along rhr slough 
(d  t t ~ a  Tannnn nntl thr tclrr.r,r pnrtn 01 the vulltly?l or it4 I R W P K I ~  tributane~ iq  of p d  qutll~ty 
and much c)f rt exmds  2 Irwt in dinnint~r at, the butt.  Wir smull sprurp nnd birch so ahun- 
dnnl on thr llillsidw [urn141 n ~upplp nl  Iuc l  wltich I~ILS not, up Itr tho preserlt, time been 
~ I P R I I I ~  taxed. Thr nmrwt rtm1 i~ thnt on ZIIC rnntwt-11, drwrilwd hy Brooks m lollows:a 

-- . . .- - -- 

n R r w k s ,  .\l11~1ld H., notr In Tho ctrrtl nbrtrllnrm I I t1i1' 1'1141>rl, .tlr~eC~t, Iry Arthur .I. CoIlCr: Rull, 
U. s. C:~WI. ~ u n - ~ y  No. ?In. l<xhz. pit. 11 IK, 



The coal-hearing h d a  mrtrmp Inr ml~n~ l f  I\ ntIlm alnnp Plic rivrr m!rl wrm tr&uwl n b l i t  11 n1111's t r l  

the ~ t .  The area of t h i s  cod GrbI ev11 Is =aTr{g ~h t l n l u t41  n t  m A I U ~ P  rnlle* kt  I e ~ t d ,  nnt l  lnrkr IIP 
many times that. The beds arr  v ldnm r x r m l  rxrr1rf .~l t~nl :  t h ~  r l v r r  nnrl s t m m  vdIey8, for rlw- 
uVhpm they am u m d y  dwpIy r lur iol  tlnrlpr P l ~ i ~ t w r n r  mi*-olu. 

\\'hat promisr to be wnrksbIc rnJ hcds v.rrr foirn<l ~t 110 Io%Illltlm ~ l l l r i n g  the hn~ty  itpmcnnnuis.wnutq* 
nn w11lch t h e  notes am L n d .  Tlrc Irtost imr*>rt~rl? c r l  thcsc err nn I r ta ly  Fork, nn ~untPi-1)' trllrr!. 
tsrg of CnntrrelI River, which i t  jn~r in  Irn?!~ t i i r  m s t  aiii l l l t 40 nll!cn4 rmrrl t l lc T R ~ R ~ I A ,  l ' h ~  m n l  lrrrl9 
are wpll O?I~YITI in p rw ip i t o~ l s  111~117s :111>np ti19 nnr f l i  r.:tllrbl- a n l l  I , €  t l l ia strfnrn. * * * T\'hilr ~ I I R  
Imls urn I 8 rp~ Iy  rnde op of snntluforl~-, rrt t t l r  Inyt~rc I r ~ n g  irr~rl~vali~klvly ~ ~ r l j r ~ r r l l t  to tho rnn1 nm mnt t 
01Wn rla? and wndy shslcs. On? 11111ff :11m>tiI 3 mils.; ftvn! the t - i ~ r l t u t ~ l l  wrla ruamlnpll io snmp <Irtnll. 
I n  this mt1o11 an f e ~ t  ot mnrlnkrle anti 1~1~n~lu\n1~n1t~~4 k l r~ i l t * l  tor I>LI~'IIIC~~ ~rh'nllwr atid TPS~PII urnon- 
i o r m n h l ~  on the lrhyllites of tlze r n~ tnmor l> l~ i r  wrir,,. Tlula lwl \\.as a ~ v ~ r l ~ l r ~  11y ~ h t i r ~ t  >Q"I 1wt 41,tt 
snn(istone, ahnlra, and cml. In the nntirc wu. t i r l~~ f l l r  rn.11 dCplr:utl'tl almllt I 2 i  [tvt In thkkrlora, 
cantalnel in sh(rut 15 Reamr. 0 1  this 1 5  f tv t  ] ) i - o l~~~ l~ l y  tab frrt vLhrr of H fairly mod murlP of Ilgnitn. 
T l l f  I n w a t  warns wcre Zl frrt in total thlckn~ss, l rut  In r i i~ t lcd  mnc1~11~r;llhc honn nncl shale. I n  1.1Inr- 
wtcr the ma1 rarierl frntu B Abmus, I m p ~ m  IImitr, ul i lch is vnt ir f ly rrt,rthlcrrs, to  Iignl'tes whirl1 may 
ha+-e cnmmmia i  value. The lignite o t  better grm~le is 8 IUJLTDUS l l l ~ r k  MIOC, and ha3 A Concholrl~l 
irnckurr. The .cams aem w w m ~ b h  nnly alnnc: t l lc r*utrrnll. tvllere t h ~ y  II'PW mwln i l p  01 noncohorent 
lignite. A earnp1u takn dniuet at randon1 imm nnc nf tlla larger s c m n  I!-ns a n ~ l y ~ ~ l  hy Dr. B. 'I1. 
Allen, of the UniW Staten Ceo logh I  Survey, nith t lw [o[lo\\ing mtilt: 

Moletuw.. ..................................................-.-.................................. 13.02 
Volatlle mattar ........................................---....................................... JU.sl 
FItM carbon ............. .. .........................-............................................ 32.40 
Aah ................... .. ........................................................................ 5.77 

1M.IUI 

Thlu andyclis shows thnt tho rmtJ IN a f d r l y  frond K ~ n I t r .  1n rnnsblrr f i~p it. it uhoillrl 1m lmrnr I n  
mlntl thnL t l lp nhnrt t lm@ givnn to t lm s111rly 01 thr l u n l i t ~ -  IIIII~C~ It q l l l t~ '  p w i h l o  tllrtt wz!rrlfl 
h l t p r  @n rvnrc overlooked. 

Thp m n d  lornl i ty where lignltrs uvprr  frb!intl 1s 011 l.i#nltr ['wek, xo wlld, R f ~ w   mile^ nnrth 111 
Henlg Fork. .\t this g l m  thv rroppincg slltbw t ~ w ~ r  wallre. and  thew arr ul lass t l~irknrss. Tllwe 
I l ~ ~ ~ l t e s ,  nn f ~ ~ r  en drtprminal, wrr 111 lriphrr ~ m d r  t!l:lt~ t h n v  of I l r ~ ~ l y  Furk. Hr r r f l ~  nt 1,lgnitn 
T m k ,  mil np~k?mntl>' lllEbi+ in thr .wr i~r .  ~ ( I Y I T I S  a r t  (ilrrrlll%. impure I I g l l i t ~s  utll i c u r h n ~ r m i r ~  ~lhnlt-B 
nrr not  u n m m m a ~ ~ l y  I n t r r ~ r l ~ l w l  nit11 tl>il -lali~lsti~nr.;. It 19 II(I~ Ilkrly t h ~ j t  ong of thrsr linvc nny 
progpective enrnn~cw~nl ~ ' u l ~ i r .  Tn tha. olr~nirl i l nl t l i ~  a r l t r r  thc Lwst malu  le t l lc h ~ L n  rlrc u p l l r  1 ho 
b ~ a e  id thn #n(Jatnne w~ics .  

Topopsal+tr~~l ly them rnrrl seams Rrr rzcvptlonltllq' R'PII InraCrcl For min ing  T h m ~ h  they hnvn 
boen known 8inw lm, the isolation I r l  rhr Ixsc;llity llaq prprlu~ltul nnv pnx-ihillty a~f their r l rvclopm~nt.  
Rhould s railwilwny ever h~ luilt tl lrorlgli Cnr i lml~  I'M lrvln Cook Iflhbt, us has l)wnpro~uwl, I t  Is qulte 
ponahle tbat th la  wal fldd mIg11t m 1 v e  drvrlopmcnt. 

Tbe muntry rnrk or k d  mck tl~rni~gl~mt lnmt id tl l r .  nrrn hptween fintanilia ~ n d  I i t Z l ~  

ill placm Irld~pathir nnd wr?+ ~ - o t ~ l ~ ~ i n i ~ l y  t ~ l n t l t i n i n g  pbm~~ts. Gmpliitic w l l i s t ~  am rurnnktm 

and them is wmr fairly nrne~il-r rr!-sii~llinr li~~~r.;!cmr nud wnrr pwristunr w;l+tu in plerrul 
wry prneiire~(11111. Ttic wlli~t.: I~ATI, Ilwn I-1iw.I~- 611rl1d nnd strikr n t r r t l i ~ a s t  nnrl .SLHIIII- 
n-r~t. Thr main uin~ctuml plants vairy irum nmrl?- hr~riirontnl tcr nearly \-crtirnl. Tlrr 
alternntin~ lagem of thr I l l w k y  rll~artzitr+I~i.;t nnd Ilie wp- m i r a w m a  quartz-mien-wllid, 
wl~ich d ~ r o m p w  wndilF, gi\.e rir  to  11 bd-roc.k S U ~ ~ R P P  of raving inffvencp w flap c1i.s- 
tribution of the gold. With n Irlrwk- Iwd rwk p l d  sink* alunr the strurtural plnws io a 
distance sometimes ot spVeral fwt. whilr thc ron~pet, cta~q\-  m a s  ul thp sorter h d s  d$rm 
an imp.wious l~ger whirh wM can nni penetrate. 

lntrurrive biotib nad hornhlrndr p n i t ~ s  m u r  in pnrte of the area, notably in the ridge 
m t 1 1  n1 Gilmorr! *ek, nn Twin Cwk, n tribltar?. or Pedm Vmk, in Pdro h m r ,  and at 

crystsEs an hch or mom in d i m t e r ,  rr-hik ahem ure fino m d  er-crr p i n e d .  All ui t l w e  



114 ALASKAN MINERAL RESOURCES I N  1905. 

are co~nparatively fresh and have been intruded in the schists since the metamorphism of 
the latter. Acidic granite intrusives so common in the Fortymile region have not been 
observed. Recent fresh olivine-basalt, probably extrusive, is occasionally found. 

Quartz reins are common in the schists, sometimes attaining a thickness of 2 or more 
feet, but are not so abundant that the quartz becomes a conspicuous constituent of the 
gravels. Stibnite has been found in places on Cbatham Creek as a vein a foot or more 
thick in the schist, parallel, so far as could be learned, with the structure of the latter. 
Float of the same materia1 at  the head of Cleary and Esther creeks indicates further occur- 
rences of this mineral. There has been much search for gold-baring quartz in the ridge 
between Cleary and Pedro creeks, and a considerable area of mineralized rock to the south- 
west of Pedro Dome has been found that is reported to carry values. 

ALLUVIAL DEPOSITS. 

The constant weathering of the rocks produces loose material of varying coarseness 
which covers the fresher surface beneath until removed. Outcrops of bed rock in the Fair- 
banks region are confined mostly to the summits of &he ridges and to the steeper slopes of 
the valleys, while on the gentler slopes and in the bottoms of the ralleys the bed-rock sur- 
face is covered with a mantle of material ranging from a few feet to over 100 feet in thick- 
ness. This mantle is composed partly oC heterogeneous tnlus which is continually working 
down the sides of the valleys and partly of the material in the valley floors which has becn 
worked over so many times by running water that it has a fairly uniforrn structure through- 
out. All of these deposits are, for the most part, frozen throughout the year. 

As the streams generally flow close to one side of their valleys these deposits are mostly 
on one side. Their upper surface slopes gradually toward the base of tlie hills. The bed- 
rock surface, so far as known, is in general nearly flat or at  least has a very gentle grade hill- 
ward from the creek. The deposits are in most cases separable into three divisions, which, 
from surface to bed rock, are referred to by the miners as muck, barren gravels, and pay 
gravel. 

The muck varies in thickness from a few feet to  a maximum of 'about 70 feet, the linc of 
separation between it and the underlying gl,avels being fairly sharp. I t  is a black deposit 
containing a large amount of material derived from the decomposition of moss and other 
vegetation, with a considerable percentage G F  clay and sand, either interminglcd with t,he 
organic material or as layers and thin lenses distributed irregularly through the mass. 
Horizontal beds of ice several feet in thickness are sometimes present. 

The underlying gravels, ranging in thickness from 10 to over 60 feet, are derived from the 
rock occurring within the areas drained by each-particular stream. As quartzite-schist is 
the most common bed rock and also the most resistant to the process of wear, the largest 
proportion of the coarse material in the gravels is composed of it. The gravels also include 
quartz-mica and graphitic schist, some vein quartz, and some igneous material, mostly 
granite. An occasional mammoth tooth and bones of other animals now extinct are also 
found. The coarse material, being mostly quartz-schist, occurs as more or less flattened 
angnlar pieces but slightly waterworn. Few of them exceed a foot in diameter and t.he 
proportion of bowlders is therefore small. The fine material is composed partly of smaller 
pieces of the more resistant rocks and partly of clay, derived from the decomposition of the 
micaceous and graphitic schists. There is also a small percentage of individual mincrals 
released by the process of weathering. Though tlie proportion of clay in the barren gravels 
is small, in the pay streak it is large. All the material, both coarse and fine, is irregularly 

jntermingled, the larger pieces being usually nearly horizontal. The deposits in general are 
such as would be formed by an overloaded stream. 

The pay gravels resemble those above them, but contain a considerable amount of clay 
which adheres tightly to the gravel and to the surface of the blocky fragments of bed rock. 
This clay is prevailingly of a yellowish color in the more shallow diggings and of a bluish 
color in the deeper gravels. The proportion varies, but there is in most cases sufficient 
present to render the pay gravels easily distinguishable in the drifts from the harren ground 
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n h v e  t l rm .  T h e  thicknees o l  the pay -eta varies fmm a few inehes to a doean nr mow 
Iocb, an t i v e r n F  wwhh is rather unilorrnly maintained over 1- areas. The under surface 
of the pnvrlq not only mts upon t lw hrrl w k .  brtt ahere the latter is b l d y  is fmnd within 
it tn drp t l~  or Imm 1 to 3 IPPL or mow. The width of the pap p ~ ~ l s  varies in diE~mnt 
c t ~ e k ~  a11(3 in dilTnrent PRPIS of th samp r w k ,  bitt in most cases makes up only rr small 
aart of tho widt t~ or tho vallcg. Pay st r~aks  Xl feet ur less to 4-3 Iwt and, in onp instsnrta, 

800 k t  wide 11ar.o been rereported. The ax-ewp widill of p V d r  cav ing  ralucs n ~ f i r i ~ n t  
to pay for working under pre.wnt rbvnditions ir prwl>shly nb i r t  1% to 10n feet. and [hi*, like 
the thickow, i~ leirly conatnnt. Thp p ~ y  etwaks in t l ~  valtey floors often hear m uniform 
rnlat~rln to the present atwarn bed.r. 

if-hilo 1-rrticnlly hut  one pay streak has thus l o r  h e n  lound, thn p u t  width of mrnr of 
the vaIJc-w and the flatnew of the underlyng Lwd nwk w ~ l d ~ r  poc-4ililr thc p m m  o l  mom 
than one pay atreuk in the horizontal direction. I n  some plw#a rlin prrnrnw of n w n d  
pay ntreak tlus k e n  suspected and prwpecting was unttrr way 1wt w m n  determiw 
definitely wh~tber  such is thn c u e .  The gold occuss orenly dis t r ih t~d  thmudrout thn 
pay grnvels. mostly near the h d  rock, or occnsiunrlly chicO~ within 111n h d  mrk. 
Tke p a t  hulk o l  klre m1d.i~ oornpmd of flattisl~ pirrrs of vnrirbua RCm lap to ~ ~ m - f o t ~ r t h  

inch in diameter and or granular pierws, mlno o[ which em wry rninutr. Tho pnlportion of 
mry Bur! p l d ,  however, is nppwut ly  small, and tt~onl i~ hut, litt,lo flnky gold. N u m b  
fotm an inconsiderabla pert or thc tblrban-ups: thmr worlh n Itiw rlollnm am rommnn, how- 
ever. and a IN have b e n  lound or ronuirirml~l~ vnlur, tiorno or Lila larfir?ll ncm worth 
approximrtklc $145, $I&), 8190, 82:L'l, ~ n t l  ,53213. Thn nllm(1t.q c l t c r n  cvntnin quartz. 
Mcst of the gnld luuncl near the hradq (I[ tho r w ~ k s  i.r ang~lar .  I)aan~tmttm there is in 
general a grndi~al decreaw in thr Rvrnlg  aim 01 lllr piwou tultl nn inrnmw in the amount 
of amr they hnvc eushined. Num~tq, tuo, n l r  Itbu~ rVommrm ill tl~r lower parts nf 1110 
valleys. In some enes thc connub 11ritl line p l d  m - u r  t i ~ ~ l l l r r ,  w h i l ~  in othen tba coam 
guld ia twnd mmtly on one ~ i d r  of t h ~  pay strfbnk. "41 trca~innal lornlitirw thnlr nppmra 
to b an abrupt chmp Irrm pnrrl< rmrvin~ n l n i - p  pmrrcntnp or ruam gold im tathose 
immdi~fcf,v b l o w  on ~ h r  sRmc s t r m t t ~  ~rllaw ptllrl rnrlntent.v nnn c-l~icfly linc. Tho I,RIUPE in 
the pay p a ~ ~ l r :  wlticlt am r t r w  h r i n ~  t~nplnitrd rnnw Irnrt~ skmt~t 2 wnts to 20 wnh or more 
tr, tllr pntl and thrw i s  a larp part of the gmrinrl stiicll will avcrap nhout 8 cnnts to tho 
pan, or shout i l n  to the crihir ~ i w d ,  clr 8 i r b  thr aluurr I rwt  ni h d  rcwk. Soma or this 
p u n d  will 8 V P W  S3 ta S7.M to the myurn foot and mmn carries even h t h r  values. 
h y  ~ n l u c a  wpm reported rnn~np From Slfi.lTr to SlH.25 of gnld per ounce and the gold 
from one locality was mid tn a m ?  NI hipti as $1825. 

The minerah mwt ra)mmonly u-iatrd with the p l d ,  aside fmm tho quartz, with which 
i t  ia often i n l ~ q p w n ,  aw gnmct, mlilc, and t~luck sand. Thr pmportion or the black sand 
i s  small nnd it iu cornpod mmtly of mmgptitr. Cassiterite i.i tnther m r n o n l p  found and 
ttlrm ia mmo s t ibnik  nismutl) nrcurs in c l w  n-mint ion  with the p l d  in a nuggct 
which wap found I)y the  mlnprs on Gilnlom C m k ,  ttnd was pm.nted by them to the Sur- 
my pnrty, and &tad ly Mr. Scbnllrr in illc Surrey 1uhra tr1~ - .  

Tt~n immn dapwitu RFR toupll, in dhtinccion imnt the mtrrk. The pnvck can not he 
bmkpn wit11 n pick ~ n t l  am K ~ I ~ I  dillicuf1.v mnt by ~.rplosir-H. .-i sudden rnving in ol tho 
pchund undnrnlined in drifting i s  raw, t l~r  sinking usually being so gmdual ns to prmit tho 
mrnovnl~~1 nlining rppnrati~s. In A U C ~ I  rasps n psrting nf m t&es plarr lwtween thr pnvrls 
and thn o r i ~ r l ~ i t ~ g  nluck) l ~ a v i n ~  111r lutter as R r n f .  The solidS_r imwn grnvpla a n  pmti- 
cally impemrnhl~ t,o 1,hc ~ u r [ a c ~  wntew nnd ta an7 undcvwnd aatpt  t h a ~  may l>p p m t  
and tha undergtaund m i n i n ~  oplationa are compnraticeTg dry. Cnlw~en  amas aw nftcn 
ancountared, and where they mcur in the dwPr gmund t h ~  p m n e e  of ' 'lir.~ w ~ t c r ' '  adds 
to the o p n m  of mining. 111 0 t h  places, notably near tlw beads of m r  c w k s  w h ~ m  tlip 

p v e h  BPP ~lh&Ilow, unblankekd b~ muck, nnd WPII drained, the p a t p l l t  p r t  of t h ~  p w n d  
becomes thawed during the sumrncr time. 

h n r h  gravels are not commnn in tho Fairbanks regio~~. h d~por i t  ol p v ~ h  nom@ 
m u t i d y  of qua~mica-schist, graphitic schist, and vain quartz bes, however, been found 



in thm vaUry d u p ~  of Fairbanks Creek W Feet &OVA t l~u  v d l ~ y  flmr. The p v p l  is - r a t h ~ r  vrr~II ~.r~uriaitbd and cotltains bowlders up to 1 foot in dinmctpr. Them graveh have 
been somewhat p m p t e d ,  but, so far es known, without f&vnrab!o d t s .  

It appeum Imm a cuwory examination t l ~ n t  Ihp: pay p ~ l s  were dcpmitcd undrr con- 
ditions snnirshat different from t h m  which now pnavail. Though the details can not hn 
hmp d i i r r a r d .  soms of tho fads bearing on t h i ~  snntt~r d w w e  mention. Thr pmcral 
uniformit!. in altitude of the rid- has h r i  nol,(rl. 'rhis uniformiy is the m u l l  of rmrrion 
w11m 1111, rvgirm stODd at a l o u ~ r  Iev~l t,hnn nE prrsenl. Its topogmph~ then was that aF 
nn undulaiiltg ~11Tface dotted with rounded hills and Imken 1 ) ~  isolated gmup nt l~itlr and 
rirlp1s 01 prrbutrr pmmin~no.. T ~ P  val l ry~ turthern~orc %err open nnd of low @c. It 
ia pm~tral,lt. t l ~ t  the strmrn d p p i t a  wrrr drrp find that there rr7ns much wrathsrcd bed 
rnt-k iri ttir intrrntwam arms, nwaiting tmt~spurtntinn. Elevation of t l l ~  r ~ ~ i u n  nnnh'E~d tho 
~trrnlnu 10 cut Lhi? pms~nt 1-allq~~1 und ttlu* form the avenues, or sluira baxos, w3 IlWg might 
btr culltd, tlirough which pawd t l ~ r  prortrrrh of long-continued sratlinring ns woll ns the 
dcpmitr or thr formnr ULhWmA. Tlw hcnch d~pnsits a h e  drsrrilrd form R romrlnilt of 
t h ~ w  old d c p i t a .  

In the ~ n s t n n t ,  dow, and oft,on intermptPrl p- of the unwrtpd rmnm and h a  
~ n a t c d  down the v d r y s  tltc partidas or gold, bpraruw ol thfiir hidl a p i f i c  weight, tend 
to h g  ktlind thr particlr~ of other malerids and to Cmd a Icl~~rr pnition in the ~l lapr  or a 
lod,mmrt in tlio cwvicm of tltr hrd rock. They oIFer B p m i r ~  m ~ i s t ~ ~ i w  t o a n w s d  motion 
a d  an artim ~ t i z t n n c c  to downward motion in the rrrtirnl dimtion. Thc accumulmting 
dr+t of gold is mixtd wit11 ~~nsurted m r t c r i ~ i l ~  which wn4 p~nt#al~l)*, fur the mast pwt, not 
originally in ~..yncintiuu IVLI~L ttie p l d ,  but was derim-nd ftwm some mum Zwtber u p  f . h ~  
~a l l ry .  Tlik t l r p i t  will I-IOIIPIP ioltuw the cuttillg nPlinU ot thc a t ~ ~ r n  iu f,he h d  rack 
md tllca k t  to mrrr t l ~ c  laare surface ul thr latter shon tlta opp~$unit,y offers. 

Activo rmirln rind an nbundnnw d prrviously arctitnulatPd auriferous material appar 
tcr tx. thv I"nvi7mT>lr ronrlitio~m For tltp fnmaliot~ nl plnrc*~. Thtt s ~ r t l e d  "wsndering" 
p l n ~ m  wl~ic l~  lit~vu l~em t1utt.d from Amli~11is.n whtmrr tfln pny dirt i~ oft011 ~hiftpd at, tirlirn 
OI n114ting Hnurw lo  t l ~ c  rluin~s lowm domm thn vnllry, xrppar b bepremnt nn elrrlp s t n ~ t !  
irt tho I I P I ~ I ~ I U ~ I I I P I I ~  01 plawm. TFitb tlw I twrn i~b~  ul tllc stwarn's urtirity. uccorilpunir~d 
oflr.n with tllu r~st~eustian of tIie peat p~wt llr tlir nuril~mua matcria!. the mnhility nl r l ~ #  

is diminished. Tlre1.r iy tI11.n &ti inerca4iag nrntluni of barreo rnat~rial drpwitcd 
nrt-r Ilw l~ay grlrvels; them may be an ~hnndonmrnt, bp (Ire stream of the patt oi thn rpallny 
in wllirl~ i t  lla.9 S~ith~rtD work~d,  and Ihc pay ~ twnk  Lecornm p lac t iw l l~  n stationary &posit. 
l r l  the int~rior o l  AlaskR the pny stmak l i n ~  b c o m o  not onIr permanently rrtationarp, but 
RIM, thmugi1 the w n t i n f :  tqc-ncy ol i r ~ ,  for the moat part permanently mnrmlidatd. 

FI'W fwta ~ T P  h o r n  wgnrtltnp: t h ~  mount, distribution, 07 cirrulation of thp under- 
p m ~ ~ n d  wtitcru tlnd tlta cot~st~c/~~rrt t  ~x les t  of bhe permanently or nnly tempnmdlg uncon- 
~rdiJnhd gravels. There nrr v ~ J I ~ m p  in the Yukon-Tanana coun1,ry w h m  ciopwih are sn 
'*spotted," as it wow, m i l h  ti\.r water that i t  is prsrtically impnwaihlo tu wnrk them by 
drilt,ing. The prrsrnrp d 11trffe nmounts of l ive water in many mllrys during the winkr 
iY =how by ~ , I I P  wP~atptl I I Y P ~ ~ ~ I I H W  tn a l ~ i r h  streams tire s11hjer.t ant! hy t,he unuxprcted filL 
 in^ af prospPrbl 11rrlnu wilt1 walrr Irum Irploa. Ft is p ~ ~ l i h l ~ .  th~wkow, ttiat tho extcnt of . - 
the unfmztatl gruunrl is grl~ntrr tlian is p n e d b  s a p p r l .  The rxtrnt of wnsolidation, 
whib dcpcndent primnrilp on the climatr, is prohahlr W L L ~  rnmlilird hy lwsl renditions. 
Thr slqw oI tha vuII~y, t,hn cllfirnctrr and thicknmq nl tho (Fpcwit~ ,  mnd the q u ~ t i t y  uf 
wsWr .re fuctnm which trg{R"tli~r may hcornr of dominatin~ i rnpur tmc~,  c r m n a m t i n ~  
SUCE~.~FIUIJ~* ! ! i t .  t~ndrncy r l l  tlw 4-lhntic rontlitionu in I-BIIW r a~ l~~~l idn t ion  of d-its tn 
-I d ~ ~ ) i l ~ s .  AG n mlt ,  n part OF the drpusits of a valley, IF they talus or s t m m  grylvpl~, 
whew ~ I I P W  am not too deep, may retail1 a cnpacitj~ Itit IiaTther diffewntiation. This, 

. . .  

a Whrnekr, mrl, Dfm Goldieldnr huatralha, p. 10II. 



undcr tho mohilit,y imp~rtrd by thr ro~itsincd watrr unrl Ily t l i ~  stwurn actinn 4-41 wliiclr 
they may hn nubjwtc*d, mny I)~sing almut t l l c  p-wlrld nw~rrni~lalioa of ilrr p l d  cln nr rirnr 
tho L d  rock. In the Pnirhanka rrgian this pmcthm wmlld hr most active in !hn nnaas nl 
shallow d a p i t s ,  pera l ly  confined tn ihr 1wndwntc1.s of tlro vallpys. Altlio~gh norv thrrr 
ia not ~s la rg~ R qnlmtity of wcatlir~pd mnlvrial ttt hnnd +M tnrm~rlv, wf~rn thr pmdurt of 
longmntinurd wrsthering Iiud accumulnt~.d, nnd nlthoufih the proprtion of gl~l mny hn 
diffmnt now fmm  hat it al tq  inrnl~rl!-, nr\-cr~l~rlt.=w it ia  sramnalhc to mrppow, ~ n t l  thc 
occumnce of gold near tho l jcnds~trn m d r m  w ~ r l ~  R ~ ~ p p i t ~ i f i n  ~ n t i r c ! ~  j ~ ~ ~ l i f i n l ~ l r ~ ,  ttllat 
the depmition ul  auriferous rnntrrinl ir t l i r r ~  in PropPPia. A t  tllr p m n L  tiruc. tllr trtrrrtnw 
wmp in clmest. mlstion, in the uc~'ticnl ~tbctiun, to th11 had ruck Rrnr tlic tlcad* or ttlc vnllvp, 
and tLirrr-, if anywhere within the vallryr, doen\rrrd rutting of t h ~  lwl rrwk $9 in prugww. 
The lower pn~ds of thp valle-v* l l o r r  Ixuvt awns of  nbunrl~nh dr-pmitiun. NIW lhr Ilratl. 
deposition rbloscly fullom ruttinr nnrl tlww flip d~~pi!+ lrurirrl. morta or 3m ~~r.rmnnr~ytly 
fmzm pa! stmakv or the lowpr v e l l ~ y  n1~i-p into tltc d c p i t s  within tlm Tori+ or Lhr: pn- 
ent rrtmanls' ar-tiriti~w. 

The p n c r l ~  in thr valleys of the Fairbank* tPgion arc corn@ ud mntrrinln ctrrirrcl 
from the k ~ d  rock in which thr vrl1lt.p lrarc k n  rut, and wpm d~por j t~d  tl~wuplr d w n n ~  
nction, uni~lflupnwd hr nny glnrinrion, ?-rt under conditions mmrwtint cliirrrmt tt im t l i m  
of the p r ~ w ~ t .  The pwition of tllr pay dwnk in a r.wUeymnrks illr p i t i o n  of onrrrlirr 
drriinqe as wr1l as that part of thr. rmu swtion OI t11n VSLIIC? ~ h i ~ 1 1  wm pmbnbly tile 
d w p t .  

T ~ P  suerrssirr stapes .sol d~-\-~I.lo~>rnr~it lnnr Iiavr I n m  somrwl~at m Folhws: (1) Ehvatioo 
nl tllc rq+m. t l i ~  mrfnrr bhiny 111dcn \*-it11 nrucll unnsmttd amth~rwl mntcrint anrl ctldur 
strcnm drpmits; (2)  a priud of nrtirr r!wion t!- t31r strrarns, duriw whkh tl~rrr s~lc lidtit! 
upportunit!- lor tllr Inriu~tinn o I  prrt~talllrmt drp<ts; (3) n perid OK drpwitintl, wi~t-11 tbn 
Rtrianm H'PW n r n r l ~  rlcm-n t l r  pntlt- na~d dim tlrr pn,e?- siw+ WPTC, lor t h ~  most pnn, Inid 
debrr.11 wit11 t l ~ r i r  vl11y rn11i4~11t. rrlii1.11 may Iinvt. lucn dcriwd ill part Imm t2w rbumdnn! rlny 
of tllr \rpotllerrd ~natrrinl uild ili pnrl diw~lly  fmlil t11e Id mek: and (4) appriorl of strrem 
rrl~ifring, YHIIV~ tr-idming, nild Fi~rtlivr rlcprtiition, wit11 tlw p d u d  de\*elrtpmr-uc nt tlie 
unq-nirnrlrirlil 1,vp of vallt:\- nf tlir pnwtit dny. Thin unspnrinrtricul s h a p r ~ - - ~ n r  sirlr: 

?rk-~p nnd t 1 1 ~  othi-r n rilorr ilr I r ru  gmrlcr*! slilln- is a el~~rnctcristir Smtuw of rrrsn_r v~lk:rs 
in hlnsku r i l i r i  nwultu prul,aljly I r~ l i r~  narrral rnrmw. I t  a ~ ~ f i n w  tlem to ln~nt ion  onby tinp 
of ihp*, nltrn olwcn-rrf hy niinrw. Iliul l t i r  sttntly sidr or n raHqv is sul+ct to man- rnpid 
weer l l~nn thr RIIRIJIY ridp, w3iiclr ~ ' 1 1 1 ~ i l l i  IwktvI in frtrit tor K rnrsdr grcatpr pwrt or tlrc oprn 
rwwon. In t h ~  cnilrr;r of time tlww nmlts an mrrumr~lation of wastr which fomw tho 
ntwaln C>wluvl the nppmit~ d o p  of t l t v  rmllry. 

Thn Erentrr mobility r l l  tlrr nlntrrinl 1%-M dur. pmllal~ly in pnrt tu the g r ~ n t ~ r  nrtivitp of 

t h ~  9IPNIRI9, whirh I V P ~  nL l h ~ t  timr just l w m m i n , ~ ~ m d ~ d :  in p~krt In rllc mom rrl~undnnt 
pmipitniirtn, IM iq  s t u ~ ~ a t r d  IF thr mtrrlt ~ t v n i r r  ratensinn r ~ l  t l l r .  glmrirm nf tl~r .tliwka 
I h W ;  find i n  ~ m r f ,  1lrr11:11~, ht 11 Ilig111-r nrr-nrgc tr.nlpri~torr. thnrinlt i t  ~roulrl w t r i  t hnt, 
wit11 tlw 4t t  kapr {.it=$ LIB prpwnt, vswnt il l1 tli,rrm~riw in t IIL- tfibniprrlht ~ t r ~  ryt~rld h rqtiiwd. 
\\'lrntrvrr 1 Iar* cr>ndititj119cb1 tonli~ht i~~rl---l~rld t  tit..^ rlrv ~ m l ~  itnrn-rkctl kitttwtr - tliv dr)niirinnt. 
tnctrr olwrrnnmk ~rtipml~irllr rlrr ~FI:I t ira ptrt-mI lull IVI!~. p:~yc~n+r~k ~IIIH t ~ v r l  1:uid dt>rvu : t Ilat 
tl1i.u is nrxt trr trd nwk trwntlt :I c-t~rtsidrr.iI~I~~ tlairkricssul rrthrr rtrlrfiif5, linrl thtit i ts  lurmu- 
tirm is, ICPP mtwe part, a I*JILWI~ irlt*iOt*ti!. 

Tlip origin or thc  gold in thr p l r r c r ~ ,  rvhilr. nrd tk.litiitrlj- ~trtrrniinrrl, i s  fupkmted lrp thn 
rharactm r>l thr wltl itrrlf nnd t~ ii-ri.surintinn. Ihnt a l l  tlinr Iiii~nrl nrllr Ilrcr l i ~ n r l ~  of tho 
cmks is roul~lt and ~lmrtirnlly ulirvrtni: tirurh trf i t  is But, t ~ q  i F  dl~rirrd fn~m q n ~ ~ ~ l l  wnma; 
m m t  ni tho conrwn p i m s  nnt intiniritrl~ i n t r ~ n w n  with q~l:ir!z lint1 nrr r l f i~n Out likp t,l~e 
nm~all Irrynncnts ot thin qrlnrtz wnnw rrlillirli lenm rnntninn in t l ~ r  wl~irts. Thnt mincrl~lirn- 
tinn Iins not lmn cnn1inr.d r(t plld i- -Iiou-n tly ttir rmurrrncr uf nutivc \)i~rriiitIr in t~~r ru tv t~  
with p!d,oI vnna 01 stibnitc,und nr ~ h r  ctmiteritr orten Inuntl i n  the gmvclq, Tho rnt,#t 
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acidic igoeous rucks o k r \ - ~ d  in the Fairhanka m * o n  nro intrusive porphyritic biotitg 
gmnitm. The acidic dikr? si common in l h ~ .  Fortyrnilc mion nre n b n t ,  and the gold of 
the p l w m  h*s prohabl~ Iwn  derived horn amnll qunrtz warns in the whkts. 

It iaolteo n subject of gurprive to the miners thnt whm gold L ~bundant in the placere it 
should I* rouod w r n ~ ! ~ ~  in tile htrl rock. I t  mi& bp. wid that it pold were oommonlg 
rnmntewd in the bed nrk the pmportion of it in the p t m m ,  roasidoring thn mnunt of 
kl mrk that hns k n  ~rrnored, ought to be much grent~r. T h ~ m  is t t i ~  pmibility aleo 
thnt the reins in the mttntry ruck, which contributed tho nuttcrial for tho fimt dcpmits of 
tha rslleys, were ricbcr in goid than thwe now exposed. Rn thnt ns it may,it is mrtain that 
ll~mugh long-continued wcath~ring and sarting or the rock matorial a mncmtmtion or the 
!::nr.ier ind~structible contents, including the gold, tnkm plncn, yirlding auriferous detritd 
depi tq  which are mnde richer in gold t,hm the parent mck. 

FAIRBANKS ClREEE: 

Fairhnb 'wek is abmt 10 miles long and Rows in an emtPrly ditcction trr ?%h h k ,  a 
tributary of Little Chena River. The floor of its vallev is 200 to 301) fwh bmd, hut widens 
rapidly n h t ~ t  3 miles f twn~  the mouth. Tbe pmductiva area or Fairbanks C m k  compriw 
nhnut 4 niiltrr d tlw \ - ~ 1 1 ~ ~ ,  darting lmm a p i n t  s h u t  1 rn+s hPhw the ~ u m ,  The 
p v e l n  usunllv vury Tmm 35 to 40 feet in t h i c b .  but in the lower pert of the valley am 
tu~lch thickrr. Tho pn strcak ranges from 4 tn 8 feet. in thicknes, n v ~ m g h g  abut twt, 
while in tmmn platen 2 t o  3 feet eddit,ional of bed rock are mined. The p ~ y  ~ r c a k  m p  
Imm 40 I I I  !XKl Iwt in width and in the upper papart of the valley lien c l w  to the prrssent 
strcnrn hcd, bur trelow i t  dir1q-w toward the north mUey slop?, ds it harr not hen  traced 
throu~h Lthc lower pnrt o l  t h ~  val l~p ,  it is unw,rtain whether it continua as s welldefined 
p ~ y  ~ t r r ~ k  or hPCai11rs d~wniinated or distributed over s considerable m a .  

I:airbarjkr C m k  has h r n  a gwd p d u m r ,  hut the  gold d m  not appenr to be evenly disc 
tributrd, nnd wltitc much pd wund i s  left, there shwld he cawtul pmspecth~ ta deter- 
mine ~,alut.i  hclore tho int rodurtim or e?rppn~ive machinery. Several mining plants have 
Iwn  installrtf, wme or wliirll arc firwly quipped. The pmduction of the p t  p a r  has 
probably r x m ~ a r d  P I ~ , ~ .  

Pedro Valley is  eimilsr in i t s  pneml character to Pairhanks Vslley. The pdnctive  am^ 

includes abor~t 2 milw of the stwarn h t w e ~ n  the mouth oh Twin C m k  and the point whe1.e 
it is joined by Gilrnom h k .  The & w i t s  have a tbickapm ranging from 8 to 30 or mom 
fwt, and in M ~ A  p l n w  vslms have been fot~nd through as much as 8 feet 6f gravel and 4 
feet. 01 Lpd m k ,  whik in nttwm t h~p  srr confined alcnwt ~xclusively to the bed rock. The 
diatibution of tha V ~ ~ U Q R  bn* Pwn round to h~ imguInr. 

Gilmoi-e k k ,  n tributary to Pcdm C w k  Imm the P R R ~ ,  about 5 miles long, forka 3 m i h  
ahove the mouth. The nnrthnrn Iork is callod Tom Creek and the eastern fork retains 
 he name Gilrnom. Ttre grade ol(+ilmnm Creak b low ita junction with Tom Creek is about 
10D feet to the mib,  while ntmvr it avcmgcs alxli11300 feet to the mile. Soma development 
work haa lwen done in the upper phrt or the vnlley, The depasita in the Gilmore Valley are 
sirnirar LO those of the other valltlga dmcribed, and range in tl>icknem from a few feet in the 
upper pnrt of the valley to about 60 f ~ c t  near thn mouth. Valum have k e n  found, but 
idsifficient work has ht-en dono tn d~tormino their sxtont. Tho p l d  lies mostly on the sure 
face of the bed m r I c  or within il. Notoworthy k s t u m  of the accumnca here are that the 
gold is reported tu away $19.25 to the ounce, tha hifieat in the rpbnn, and that native bis 
muth is aometimca found intergmwn with t , h ~  gold. 

GoIdstresm Cmek is the continualion oI Pcdm Cmck b low Gilmom Creek. He* the 
valley widens and flatten* find tho d ~ p i t ~  dncpn,  sn that nomr Ihr ~lpper end them is a 
thickpew of 30 to 40 feet of ~ ~ L V Q ] .  Tbou~h work has lmn done at intcrvnls along sweral 
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miles of the creek, the output ~ R S  ~8 yet been small. The construction of tho  railmad,, 
which pll~allels Goldstream Cwek lor wreral miles, renden it p s i b l e  to mine 1ower-g.rade 
depmits than formerly, and considerable vork was pluuned for the winter of 1805. 

CLEkRY CREEK. 

Cleafg k k ,  a h t  8 rniIes lona, flows at Amt northwest and then, bending round gradu- 
ally,iollowsamuthw~stcouw t r~r l~ntnniksRivrr .  Tli~trcotribatnries~reChnthamand 
Wolf creaks, small &reams which flow in short, narrow ca1Ie.p and entar Cleav Creek from 
the ewt. 

, Clenry h k  has pm~ed itwll by fur the hst producer OF the region. Workable d e p i t s  
hnve k n  found dong about 7 miles of tlie stream, and the limit of their extansion into the 
Cbatanib  Flak has not I m n  det~rmiued. Chathum Creek, only about a mils in length, 
has bpen a g m d  praducer. Conaidcrablo work done on Wolf h k  two years ago, but 
sinca that time little gold has bern found. 
The d e p i t a  of the main ~ u l l ~ y  rnnp in tllicknr~q rmin a. few Fwt to mom than 120 leet, 

with nn averag d about MI fret,. The p ~ y  streak has la ~~~axirnurn  bhickne~s nf about 14 
feet and an average Forthe c d  oF nhut 5 frrt. Tlir u-idth of tllr pay streak, under p w  
ent mining -ts, varim f m  30 ltwt or lea9 to wvertll hl~ndwd led, and in part of the vfillsy 
is reported to ba g00 Fmt. Though it, is not y t  wrl! drfined, the width will pmbnhly nverag~ 
nt least 1.50 feet lor the creek. Tbl: uvcrnp value in the pay streak h r  much of the rtrcnm 
a p p m  to be about $10 to th~ .  c ~ ~ h i c  yard. The pny st.n=ak is ratl~er uniformly developed, 
but the width of the vnll~v is mrth thrat its loclltinn requim much pmspting: The posi- 
tion ot the pay stmsk in the valley is at variance with thm m w e  of tho plvrmnt st,ream. 
Above tho h n d  the play streak is rtlttgether on the W P H ~  aide, wveral hundred Iost from the 
creek, excepk at  the head. It c r o w 4  the V R I I P ~  a t  tlic b ~ n d ,  and throughout the lower prh 
i a  found on the right s i d ~  1,000 Irrt fmm the stwsnl. .I* the vallcy of Cloary CrePk opens 
to the Chatanika Flats, the pay stwnk S W ~ C V P I :  1)nck to tho ]*It side and has hen found ihem 
within a short distance of the rrrck. l 'hp pa?- ntmnk inn?- he snid in gcn~tal ta occupy tho 
center of the vallcy, hing  about ~ t ~ u i d i ~ t a n t .  lmtll nhnrc and below tho hnd, from ihe 
rid* on either side. Thr discox-pry of gold was mndu at the point whore the pay dwak 
c r r m a  the valley, and there good surrarp pnlspccts WPM lound. 

Tho jmtprtnnt charschristirs of the CIeary dnpwit,~ am tbrir t l ~ i c k n ~ . ~ ~ ,  the only ahsllnw 
d i g i n p  k i n g  on Cbathnrn nnd Wall amrks nnd ut tho very held of Cleary C m k ;  the r ~ l *  
tion of the pay streak to tho pm,,nt, coum rrr the c m k ,  and the extenaim of tho pay 
throughout the Iowor part of tho l alley. The production for tho lest your has probably 
h n  about $4,500,000. while t h i ~  f ipm d m ~  not pomw B high d m  of muracy it 
~ervea at least to ernphmi7~ the fact that Cleary Creak 11rta becomo an importent producer. 

Dome Croek, dm a tributary oE the Cltt~tnnika, i.; nlwu t 8 milo% long and haads in the west 
aido of Fedru h m o .  The flax-rls ot this creek :Ire simil~r in character to those of Clnnrg 
Creek. Their thickness, so Inr ns dctrrmio~d, rnnps fmm 33 to It50 lent. Morrt of tho min- 
ing has k n  limited to ntmut 3 miles of thc vallr>-, commencing about 1 milo from its head. 
The known png streak cornpawn tnmrabl! in tbicknesa, width, and values with thorn of 
other creeks, l ~ t t  itrr mntini~itg hag not bwn determinod. There Ls a conaidornl~lo area of 
minedized rock on the dope of Pedro I)ome nnd at the head of Dome Creek which is being 
prospwted and i s  reported to cnrry vnlues. 

Esther Creek is tributnry to Cripple Cmk,  n small stream that entaw the slough nbut 3 
miles abave Chena. The rnilmnd pnsw wit,hin 11 miles of the creek nnd n w a p n  m~id 
with easy gradm hns k n  h i l t  tu it  long the birch-covered ridge mbich forms the northern 
limit of the ~ ~ l k y .  

Bull. 284-0fj---9 
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Esther Pmk ir; only ~ I ~ b t l t  5 miles long and flows in a nearly atmight &p mum. 
Thn upper part ol t he  vallcp ir nnrmw; the lower part i. open, shallow, md flat. A welL 
defined h c b  mmpwd, tw Inr as knownl 01 fine Aiment  orcurs on hoth ides of the upper 
part of tlw rillley .but  40 rest ~ b v n  tho floor nnd appeam to iw rwognimbla in the lower 
pmrt, of thc vnlley thmqlr  tlrn p m n c c  of remnants. The d@ts are similar ta thow 
dewrihPd, mnRinp: from 2.7 to %l fwt nnd in onease to 135 k t  in depth, A section of these 
l a d  d e p i t s  fmm mrlm to bcd m k  ia r ~ p r r t d  to bc c n m p w d  of 30 feet of muck, W feet 
of p l r r ~ l ,  14 fwt of murk. 4 h t  of clay mntaining some rold, nnd a b u t  6 Feet of bamn 
p . r e l .  .4n nncient k r c r  dnm WRR found nt, n d ~ p t h  OF 25 feet h e a t h  the surfam. Oo 
the next clnim b l o w  this m t i o n  tho lmd mck wns fnund ~t n depth of only 90 feet. The 
cnum of thp d IR~r~nee  in drpth of thn underlying 811rlnre is prohbly ta be found in the dif- 
ference d dminng rrmditiuns ~t t hn time the rnnt,~rinI wnq depmited. The search for p l d  
on this c w k  should be p i d ~ d  not m much by the rmnm of tho presant stmum ns by the @- 
tion of h o w ~  r)ctrurrpnwu ul p l d ,  nor ~1101ilt-l it he assumed t h a t  the pay ~trcnk neca-ly 
fallom a lino mnnocting two or more nccmrmncm. 

Tlte creek i s  umnll, furnishing in tho uppr pnrt OF tlm productiv~ nren during t h e  time of 
Iewt rainfall less than hnlf n ylliiica h ~ d  nl  wnkr, t,hn grnrl~ of the vstley i a  low, ond tho 
deposits ara decp. Spms excnvntions hnve limn m ~ l o  nt points mltored dong a b u t  33 
milpe of the vnlley and, nlthwgh t11mo am inaumcinnt t o  dpirrrnina the continuity or avernge 
dimensions of tho pny stro~k or iba pc~sibion in tho vnlley, cnniigh goid hw been e~tracted to . 
justify tllorough exploitation nnd to rstnbliah ila cmek t~ a ~ o o d  plwlucer. 

Tho met.l>ods or mining in the Fairbwnku mfiinn nm tho snmr r a  t h m  uiwd ~xtenmiwly for 
~imilnr t , p q  of d c p i t s  in  tho IClnadike wion d m d ~  drmrihrd in rl~tail hp Ptiriwgton.a 
Thewlore only tt~rlw pn in t~  will how ho mt forill thnt illuntmtn moRt clmrfp thn line .of prog- 
mas during tho aemn of 1M5. Thm rnpthndq hnvc h e n  nr-mmritq- d~tprminrd by the 
grarls or the unlleys, the t h i r k n e ~  and chnr~ctflr 01 tlir Re@t.q, nnnd tho avnilrhle water 
.upply. Only n smnll part of thc gmund hns n p-ade 01 nvrr 100 Iwt to the milr and moet of 
it i s  r~nsiaidemhlp IPW. The alrpmits worked v n y  lrom n trw 6wt to over 1M fwt in thick- 
ness. Thn creeks n small, rnrrying ordinarily 200 tn UKI ~tiinrrh irrrhm OF water, although 
dt~ring the past w%wn tlrr nlwndant minlnll turnishrd ~ n r ~ i r ~ h  writer Inr all n l p t h d ~  of 
mining. I n  d~ -sons Ihr p w n f  muwen of antcr supply would Iw inodequatr and, 
wllilr! thus Inr only short ditrlw hnvc bcen in u r ,  a p n j ~ c t  i s  under way to n~appb Cleary 
Creek witla mlcr  Irom the upper pnrl of tbs Chntnnikn 'I'aHcy bp mmns of a dltch about 35 
miles long. 

IIIORPSXTINi3. 

.hs it is an mln~wt universul expcrianra the pnp rrtronk, it p m n t ,  lim an hPd rock, tho 
clri~f work of pmqmtiq ron=kts in sinking ho!w to b d  m k .  Thawing thc gmund is ueu- 
nlly n-qrp and, while thr crude methods q u i r i n ~  wnod  fire^, hot mcka, or hut wkter are 
still in ILW, thc nlmt mppmred method and the nnp mmt, commonly employed irr that cnrriod 
on Iq mc~na  of st~nrn, as $Pmihed helow. Small, pol.tubla, knockdown ~ t o ~ r n  thawing out- 
fit.- that m n  h packed on horses nm now ohbinahla, thua pnrmitting pro~p~ctinfi in mmota 
~FCLIR.  AItpr t h ~  iw hns h n  meltad the material to hc excavated is I m n s d  with h pick, 
~ho~plcd  Into n bucket, and hoisted to the ~urfuce, usually by hand windlnmss. IF t h o  
ground is dwp the pmsprt shaft isgenerrtlly timtxlred to the depth ol the overlying muck. 
Thr mmt  SnrmidaMo dificultr eneountersd in sinking ia livm wntcr, which ottcn n o c e ~ i ~ a t e a  
thr nhnndonrncnt of shafts. Great depth of pmund dso increasoe thtl difliculty ot sinking 
l~nles nnd con~equently mukes the work of loratiug the pay stronk dow. The method of 
pmperting by drilling has nut  been introduced in the F d r b ~ n k a  region, but. would prohsbly 
find n, plate. 

. - - - -- 

a Purln ton,C. W .,Methodaandcostsofgra1-vl a n d p l ~ ~ m l n i n g i n  Alash:  Bull. U, 8. awl. Bump 
Nn. SGY, lb5. 
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The p u n d  is gmmaIlp sttipped fimt tf all IF rl~~icim ofT ofthe marlping mu&. A kd- 
m k  &in k then co&rnckd. and an o p n  rut of nrficient width Ior om or taro wts at 
h x p s  is ram4 gradrln1Ey up t h vnllr)-. I n  wniP r a m  fhe ~ T P E  i~ h o W  bp atmm power 
entimly aut of f he a t  to h x m  B P ~  n b t .  tl ir ~;urlnw and tu uno Ride of the workinp. Ry 
this methnd n Ircqutnt m t t i n g  of t h ~  hnxn i.r nvuidrd nnd t h ~ r e  in a hpttqr d i . ~ l  of 
tniIw. Gravel is tioisted h~ derrick, hp nutomatic tmlltp, ar lrom~timw a. rork pump. 
Then the last method is used A ut of h x r n  in plnwd on rbe Emttorn nt thp CUE, IIIP mnrppgt 
picres ew iorkpd ut, and nil thr mt of the mfiterinl ia cbvnted thmugih the pump b tho 
hoxr.3 on tho wrfm.  O a i n ~  to the depth of the gravek, tho open-~ut method and itp m d i -  
ficalions nre of l imi t4 appltcatinn. 

SIRtFTIXG. 

The mpthnrlr ol wnrking tho dwp B ~ T P I J  nl thiu wion may be said to ha like tllwo 
arnplopd in ihr deep R ~ D V C ~ R  m I  nthcr licldti, hut with modifirationu rendered npwmry by 
thv Irnz~n chnr~nctrr uf thr ground. Tlitwe m~thods hnvp ~nldunlly develop4 in tho 
trrritorg nnd in A l m h  nnd Imm ymr to ,rear I111r.o hsconle of incre~led efficiency in mlving 
tllc problem thnt nrn mcl, In thr Fnirbanks rq!irsn till within the I d  two ymm tbllwing 
WI~R nccomplishod by tho cmdn rnrel~oda alreudy mcnbionnd, nnd the equipment8 for thawing 
by Rtmm, wl~irh hnd h e n  found M plTp~t  ire in the Ktondike mgion, not pl~ntih~l.  
S i m  t h p n  ~ x t r r ~ n i r . n  nlclmi pl~tnrs II~W Ircn iotmdumd, wpnble 05 thawing md hnndling 
daily I n w ~  qunntitics of p n v ~ l .  

The p r c w  in gncrnl includw ttir bdlowing operntinn~: (1) The sinking of a shaft, t o  
hrl mck, Rlrt@nf( in drpth l run~ 10 to 18)  or mom ket  : 12) tIla timbering of the uhnll and 
tirn p r t i n t ~  ol thr driftr nmr t l ~ e  ~ l t z ~ l t  : (31 tllu opening up uf the p n d  by drifts whirl1 
nm run citlirr pnrnllabl to ur ~ ic r tws  t t i c  p n ~  stwnk nnd lrom which cmssrutAq nrn drivpn: (4)  
tltt. rxtmrtinn nl thr gn1rr.l imm t l~r  rmwutn, hyinning mt the farther limits nl thn drifh 
nnd wnrkin~ tnwntd lt~r 3hdt ; (51 t kt+- l~qristinp: uf t l ip pap pare1 wit11 SIS little wnst~  ns po~-  
s i l t l ~ .  tn t31r UIIT(I~CT. ~hnd (cii tttr rrroccr?. ~ l f  the gold hy ordinary s luick.  The main drift 
iu ~~surtll? rnrria.rl t r t  n n~nxir~irini ~Iistrrrlcc r l f  ut~111t 333 Ieet in mc?) direction from the s l ~ ~ f t ,  
nnrl tho p ~ i t n r i  i q  hlrrrklvl tiit hy r n w n t s  Irmviy a rar iaM~ I~ngth up ta slmt  In0 I t r t .  

Foi-tlmnlrly, hilt l i t1  It. ti~nhmring ir pnrmlly rpquircd. Tillem t h ~  gmund is w~ak,  pillam 
an' left n t  tnbrl-n1.1 uf nl~rut 25 twt w f ~ r n  wnrkitq lmrk thc furerr Ordinsrily, mining 
mmmnrrs a t  the Pxtwrnn limit of the nrra to k worked, the gmand fmm abich the pny 
dirt t~lvr Zwn remove4 ir nlluwed to w ~ t l r  i f  it will. Experience has sbmn that spttling iq 

pnernllv m grnrlual that the work c m  In> cnrried away fmm the apttfing p n d  with suf- 
ficirn~ r p d  rt, nroid tnlublr. 

T l w  ntmnl-pin1 rn~tlind of tliaairyr i q  the nrtp mast rommnnIy m u m  Tbc stmm p i n t  
i~ n p i w  ol nnr-tinll or th-igt~thq inrh hrdmulic pipe,5 to 8 Iwt m. more in k w h ,  with a 
blunt, Imllm point ut t a d  ~ l r r l  Inr pipwing tllc p u n d  und a d i d  kmd ot tnrrl slwl or 
rnwl l in~ ~ r r u b l .  s~fir irwtly dmnpl tn sitlrrtand tlw implct of a malipt or sl-. Stcam iq 

admitrcd r l~r t>u~h u pip. fitted Inlemll? in n smrll aperture near the hmd. The point* RIP 

plnrrtl n h u t  21 frrt l~l)srt nntl fmm a down to twenty or mow are usRd in r plmt ni n v e q  
?rim%. Tlir pclrvor limrlrd in 1 tn 2 hompwer per pint  find the duty ot a point ip 3 to 4 or 
or nlnnl r r ~ l ~ i r -  y ~ i r r l ~  Iwr ~ I E Y  of trn I~OIIW. In use Itre pnint is driwn in pdual ly  rufl t l~n 
fwuntl lrrromr~ tllnrrd. I t  is ruahmnry in mcst caws to use eitbee hot mntcr nt a brn- 
prnturc trl lita)ut 1 tom F.nr n rnixlurc of hnt water nnd dram while driving the and 
then LO mrnplrts the thna wnns ot steam n l o n ~ ,  since by~mploying hot wafer in a part 
of t h e  oprnfinn 111~ ntrn~llpll~m of  thr mine dws not hemme so etiated through thn ron- 
densation t r i  thv atmm nild t h ~  ronrlititws lor u-orking nre conwquentl?. bpttpr. 

Ilobffnter flytImu~irking hy rnpmnp of the pubormeter or rrthpr steam pump has hncn 
hrntI  rrF S I I P ~ P ~ I ~ I I  in sorllr c n w ~  Rrtwm~tem aerp in WSP which arm wptrrt~d to do 
tllr wwk 1)f TI pinre.  nnd sw hy I l l i s  mthnd n jet o l  hot m % r r  is thmwn lorccfully n v i n r t  
tll* lrn7m-1 locr, nlre rnnditinnq ntp morr Imx-orable for t h ~  release of rZle p l d  particlea from 



adtitwivc rnntnrinl in whirl1 tlisy nlny h emhdded t41nn by thc ILW uf pints. Pul.urn~ctrm 
aw pmi~mllp ~~lrrpt~nd~d i r i  R wnlp nd the h t h m  of t h ~  dt:rtt and tllr hclt. ~ ~ ~ ~ t t - r  in nupplicd 
hp riph~tb Imm tlln Iwiitrr. SlirpIr~ aatrr is geneally nntirrrtt Fy cr-nttilr~gnI pampr. I t  
went4  pmlml>Ec ttutl I~ot-rv~rtv~. I~ydmul icki i  mill m ~ e k  r r i ~  tt nrt iln.rr.~~<ing (I**. 

After ihnwiw, tlln gm\vI i* rt~lilovrd w i l l 1  pirk and b~ih\'@! ~trtd t-t~rrivd [?\I wJ1rr11mmm.tO 
t l t~~lhnt t ,  wl~vnw it i* ha~irtrd tu the nurIar~ by ?vtlubk~r~ atrnr+ttrtI p r ~ n ~ l l y  I r r  1111 ~trttumntir 
I -  In rirmmrr i t  is t.ttnmrPd dimtly to t.110 sluirw lurxru, ur, dim w ~ ~ t c r  for sluiriw 
is nmi1:itjl~ tntotily p r t  I ~ J  the sliift, to a twpper cunnrrtrbd n ' i ~  lr t111, m ~ t  r d  lmxlm. In wirlter 
t t ~ n p ~ ~ l  i~ mlnvryd t4.h R ~IURIP under wliirh wts ul t~>xtbp IIIIVP lwrn nmn~nwrl and Intrr, in 
tlw qiririg, i t  iu IIDF~P~ 111nu1~Ii the d u i m  IPf. Xt l l ) .  I~POIITI~ \vlii~h ~tnndr  uw1I tvii'tlnut, 
t~mlw'rirt:: iuwt~rl i~d Imth w- i r~ t~~ lnd~~mrnr t ,  f ~ h t  .u#tninlr!r rvtrrk iqrlloupnr. (hound having 
n tmrlvrhry 10 rtlw i q  t1ftt.n left h r  wintpr rxplnililt iw, IIH it ill fo11111~1 itlilt i l ~ n  rxprnw of 

rrlu~ndlln~. irr rh1. ~priw i\ more than cur~ntrrl~~llnw-t.cl I* thr pRnt4.r I1r14lity wit11 wl~icli tho 
fnbvrl r l l r i  Ir ~ ~ t n l ~ t r r ) .  

T l~q rlrdinliry nluicr IRKPI aith p l c  rimrq urn ~ini\-mmtl-v rrnlrltlyeqiE, u~lu111y 12 tsy 14 
int+rq in rmM mtion. .\ti ucrmgr -imI flunip t*lx rrr n w k  I r r x  iu 8) to 22 Idbtt, i r ~  I t ~ r ~ f l I i  
nntl 31) to 4). inch~s or mclw in w i r l l l t .  ' ~ F I W  r~lfrhm fnrr~t (in I t s  (KJ 1 1 1 ~  mnt uf u11 t h ~  gcLr1 
wvprl nnd nitrrt of ttlw n-rhrlindrr iu r n ~ d t t  iu t t r r  w'tt I tlm* IWIXN. 

Omlirii~rily two clean-111~ n wrvk nrr nllttlo. The mrniantrutcs urn dricd in ~ttinirtg pllhw t~n 
dns*rw dlr ldarkmithk fmpq nnd rlr~~nr.rl in rnrlpt m r *  I J ~  rlv p n n i y  ond I~lrrrrin~. I<vrq- 
Sld&ny ~ ! I P  f TPR-SU~P p1ir.k tnhinfi Tarry I~ IU wwkk pmhlrl ion Io town, abrr rlttrrh r r l  ir i a  
convprtdj +to bricks -I$ 1y 11)l 11y 21 inpl~tw, c.zji~t~litjing lml ounrcw, which AW p~~ckerl ia 
lmxes filr ~llipItWFIt. 

~ m m .  

The wst o l  mining r~nrtrr p m n t  rmirliticmu i~ mch that. p u n t 1  x~mrknl mu-t nitti fpw 

exwption~ rna-ry iri i l l c r  pny rrlrrnk vnll~r* 111 nt lenqt '3 cent4 tu tlir p n ,  ur nppmxirnabtefy 
$2.75 to Il~r ruhil: ynrft. 5Icw1 of the rfnirn* IIW 1,X)o Iwt in l~ngth, nl~nab~nd pnrall~l =it11 
the c u n m  a r t  tlw mmkr, 11rit2 IIIPW pnrrnlly two or thmr outfi~x wcwliin~ on a single 
ellurn. Iu rnllny m m n  rhc p u n d  ia workrd I>y ruymrh, wlits pit,c rrvw I n m  n fhid hr a 
half nt the O U ~ ~ I I L  tu tho tlwn~rn. 

The prevnilina w ~ m  lor nriilrm is 5.5 nnrl Iwjnrd, lrttt ill rome chnr*r i t  rrnrlltw Sf3 lind 1md 
pcr day. T I i v  tlutv Imr tl1nrl prr [lay of trtl Ilrmm i9 Iitml 75 t41 I4Xl n . l ~ ~ ~ ~ . l l ~ ~ ~ r n w ~  r ~ l  dirt 
hruki.n rlrrsn will! thp  pirk, ~lirivrlnd into a wlir~lhamnv or rnm, nrtd delivemrl tn tlie s l ~ u l ~  
hckr t ;  thr nrrrsgn ir pnrljnlrly 111rotlt Rcut,ir yadq per dny, lnlt u n d ~ r  v c ~  inrornhlo eon- 
ditions lor nltnrl prrir~l* cd tinlo this q ~ r n o t i t ~  mny In. H(*I~E?' dol~hld. T ~ c  condition* 
unrlpr whirl1 wrrk in Ihr drift* i* rnlrithd rrtl rilry wit11 thn clll~mrter nnrl form or the tlcpnil. 
K l w m  tl111 Imy ~treak in thin tlhc drifts ~ r u  nlncltl nn Itm n n , p ~ - i l d r ,  tn nvoid w r n o ~ i n ~  mrim 
wnmr than i* almlutrl~  rmvsmy, Irnns whir11 i t  iu w n  t h a t  bhr nlmt favornlrl~ mntlitirn~s 
twrrrr wtlvn rlir p\* fitrcnk i~ i d  prrrtr ~t thicknrm, tl Tent r)r mow, thnt on its mrnnvd thrw is 

splrco for prfwt I m d r m ~  d nwlremrnt nad ~ffirient ventilution. 

Whila up to the p..crPPnt timr iho pnwlucin~: rmkq nw fmv and mmpntativrlp sht>rt rind 
tlrn drrpmwilu irr nrmt m.wc w d w p  11nd .wrnnudirb~tpd h + ~  lcc lhnt macf~inrty nnnrl nltlrlr tirl~n 
nrn r r q u i ~ t l  for their drrrlnpmrnt, tlie Irtttmq I~ATF h e n  fnnnd for thr mrwt p~irl, ~lttirlrlr- 
t r~ ry .  Tllr- itiin,tluction of tt111rt1 machine. find an a t ~ d n n t  miohdl l~ncr ml.1 wit11 I\ tluic-k 
pqmnw in n grrntly inr+rr~twd pmrl~rctinn. 
.i mml inipnr1,nnt qllr*qtinn, ~ n r l  clnc rnmt rliffrrnlr to a m e r ,  is llmr nl thr ri~pmrity nf tlio 

dbtrirt for ~rlutnined prrrrhrr.tinn. I! aorbld w m  fhnt pwn Ihp In- lwrp~lt 111 Jjidt wnwn, 
,111~ I f i rp . !~  ( 0  t11r ununulll qlinrltit? o f  witrer nrnlahl~, rmild,wi~h n rtlntiriunrirr rrt sintilnr 
rt~nrlitiilnr ttlr n rpnr nr two nL Irart,hn ntdntninrd Iwm thc clcrrlnprl awn* t\lrmv. Tljc.cr 
rmiains ~ilurlr uodrvelopd grn~ind in ihr V~LI!PPP whir11 I~nx-4. f1rnii4ml trwf rrf tlrr p ~ f r l ,  
~ q u n l  in nrnoun~,pmhhZy. LIP tlmt which Lq heing expioited. Wirh t t l ~  lt lrrr m t  ul  mining 



mlltinq fmm inrm~lrpprl fnrilitie in tnnsprtrtinn. them is the opportunit~awry w m n  of 
wrrkinp p u n d  mntnining I ~ I U P ~  \.nliir*; 1 lwir  nre, furthr. the potentinlit,i~n n[ tllr u n d ~  
\+olr~pd rmks rhirlt Il;~rr j11st Vw~rntc pndl~rrbru, nnJ I:~st of all, them n n  fhe pqibi l i t ies  
1 n i V  The wiot~ i+t not nnr WII(.PC 11n1iwd1~ I m p  w t u m  are tn he ~xpmted, 
i w t  ,>lit+ wIierc crmgetic and i n t ~ l l ~ i i t  rqwmtorr mnF lor a ltmg tima h d  a md. 

SASCHA REGION. 

The atream Skila of I I O ~   nap. Cnlm which this wpinn tnkm its mme, in known in 
.41~ka aq the hl rhnk~t .  The nhumr Lmn b, hom'c~pr, in rtwr~rrlnnm with the dwicinn nl 
the ITnicerl Stat- nonrd on O-phic XnrneP .(% fir. 8.) During the la* yenr mn- 
~ld~rnMc prqwtiw wae done in this ken, altirh l i ~  3 tar 1Iw) milcv east of Fliirhnnkn, 
ndjarpnt In t lw nc*rtI~  rid^ nl Tanann Rirer. Wre nrm i< d m i d  t > ~  Ileal?, 1701km&r, C i d -  
plhter, h l rhn ,  nnrl Chrnn rirrrs nnd hy serrrnl cnlnll~r ctrpamc, nrnnng which nm Shnw, 
Tt-nderfmt, and nannrr c m k s  Most uf thr mrrk ha* I e n  done on T e o d e h t  Cmvk, a 

amnfl t r i h u t n ~  rrl t l ~  Tnnnnn. ~ind rr r l  Huttr rmd I>trilrrrrl r.nr+kn, trih~~tariro 13t the Snlvlin, 
fitrpnrnq w11nw v ~ ~ l l ~ y ~  nn. r l l l  chtt t  i r i  u-hi-trw nuk*. 

TIIP h t l  mrk t l lnn~~l in t~ t  ~ l t i *  p l ~ i r r l t  r ~ r i t l r i < t r  t~*xr~~~ti~tll,v r ~ f  wkiiutu,gnpk, nnd hnm- 
hlrrtdr-~rnnitc. Thrnv ic  slinr ~n~t.n-l~tnr r ~ i i t l  wqwr!tiiit.. ~ v l r i v l ~  n.r~ti llrm hmankh. 791n 
whiqtq :1rr lik(. tllnw nl tllr Ftiirl~lu\ku nr~d FlirrEi l'wk rrni11rl.c rind inrlttdr q u n f t ~ i t ~ ~ ~ h i w t ,  
q1111i-tx-mica-rrltist, I~drrnt~l~nd~-l~irt, pinit~~ib~trritu wc-hi-t, 111trl r-lyrttltllinc limrstnnr in 
plarps p n ~ r t i f ~ r r ~ r ~ r .  Tl~r! ~nrisscv urn pmhttldy t~lrt gninitrr I h t r d  hncn Iwcn iritrudrtl ill 
the whist.-?. 

The -tern vnt~ t r i r tn  tho nrb1ji.t~ of I hr Fliirtwir~ku ~ i 1 1 r 1  i* 41 nlnttrr r d  prt~nrrmit, inrpr- 
&. Thntlph tlir whist Iwlt, is Irrqnr~tll,s ii~tr-rr~rpirrl St! irttmqirr nln- ul gninir~. r l l  

grPatPr nr 1c-m PxtPnt, i t  mny hr mid ill ~ I I P P ~ L !  1!1t1 t i lir vt~ll~+v< r*lt 'h~nz~ Rivrr nnd it9 tri hu- 
tar ivs  nrp mrntly III thr whist*, ilint n l l ~ ~  111ii-t arl t II~. Stllrttrr Ynllpy i- In thn whirfa, itr~d 
that to t h ~  m*t the wli i~f. lwlt grw!lt~tIly liHrrafiv9 nnrl ir ronlined h tlrc lower nF the 
mIlny.. 7%- ttrrn I w t r w n  thr S f l w l ~ ~ t u  rtrrritl~qn 11nd I I r r~ly Riccr iR mud!y ir~tntqivs 

pt l i te ,  grnnite-pophyy, and poittypei.w, nnd thc ~ehLitr  du not  wcur d x w p ~  nlmg the 



lower part* nf tho vane-m d I rmlp and I lkmar  rivers. me mcA of the V o b r  below the 
Itrrkn, ru, Inr M o b m d ,  is wl~ixt; ahnvtr thr fork ,  graoih meim. 

Trnd~rkmt I 'mk is t r i h r ~ l a ~  ln the Tannnn ~ l m u t  2-5 milw hPIm the mouth of the Good- 
p q t ~ r .  ~ R - M ~ ~ W I  in rnlrnmrr is hy Ptenmer iron1 Fairhanka to the mouth oI D n m r  
C'wk, n h ~ w  t l r~m h s p d  Inndin~ ant! n mnd hnuw, tlt~nrr: 11y puck twin lor 8 d i d n n r ~  nf 
nlmut 3 rnilm tn Tcnrlertwt I'nrk. T t ~ n  timc wquiwd IF n t m m ~ r  fnlnl Fnirha~~kn to Dim- 
mr ('rwk is Lhm or four chyq. The f r c i ~ h l  mb lor tho wnwn ol IWh WLT W per ton. 
The tmil whirh frillom th~Fr~tvrrnmcnt tnlrrmph line Imm Fmirhnnkm to tho rnou t h alTmd- 
padFr R i r ~ r  in occaqinnnlb uwtl, twt it is very soft in plnccrr and Irrtquent,ly ohfnrckd by 
tho tm whirh hnvr k n  Irtlcd. 

Tcndcrlrnt C m k  EH onljr akmut 0 milon long and cartien probabty not mom thmn 3 or 4 
~ l t ~ i c w  ftc-adn nt wabr.  It flows Inr a part of i b  rtsuratl in a narmw t:I]nnn~l ill tho muck, I5 
to 3) f ~ ~ t  JRZUW the V ~ B  flonr, which in bmnd and hw n grad0 of about 1 0  lcet tu tlic 
ntilc. Thcm are rnrnnmnM of n bench in parln ul the villlcy juat to the we.9l of tho c m k  
and abol~t, 40 fwt a h v ~  it. Tlim vnlleg in lillrd wit11 d n p i h  ranging from 48 tu Im feet 
i t 1  t!iirkn(**9, nf whirh thn ovnrlging murk rrllhkes up fmnl 36 to HO IPPL. W ) P  RT&VPIR are 
niniilnr t h w  of t h ~  Fairbanks. weion, ~ n d  mmpriw qtlari~lite ~ u d  mica schist, fltlpbit,ic 
whiat, t~ld~pntllieml1i3t, n~rd ~rsraitcb, At blw timo nl t,ho writnr'~ simt RAVOFRI ImiIrm WPM 

in 11w, n ttbw I~olca hod b n n  ~ u n k  tu k ~ d  mck, find in one mm duieing had h n  b n .  
Thohnnfi a pny n b m k  bad Ireen round, duficicnt m r k  had  not &n dono to deter~nioe the 
valkrtl i)I t , h ~  d~pnuit .  

WllltR ant1 C.'IIP~IH)II C M O ~ I I  bra adjanont wcvltnrl~r trilnltan'ea ta h l c h a  Rimr, joining it 
almtrt .55 rrlil~lm f~uril i lu  niuubl~. A mmhinetinn r n ~ f  I I ~ ~ ~ I M  arid Atom and a ~lilitary hlr- 
grnph ofRcr+ lim Il>rntad nl tho mouih o l  t,llr Snlr.hn. Sul>plim wnm tmnsprtLrl from Fair- 
hmk~ to HuZCn rltd Cnrihu d!rccku rlu~ina i h ~  l ~ t  m u m  lnr& by pnling I m a t ~  up Fair- 
lmnk~ Slough to tho pnirrt, whrm it, IraVp~ t l s ~  Tmnanrr, t11n1-1 ~ t p  tho mnin rirvr for a h u t  14  
rnilw, arid finally trp h k h n  Slrrug11 m d  SnZrhs Riree. ht lrrw watet it is p s i l b l p  tct urn 
a h o r n  in towing bmts fnr Ilttr grratcr part of the distrno~. At hiph wal~r, hnw~vrr, the 
tmonportatirrn ir mom tliffir~~lt, lor h n m  cam not then hc nuwwTully empJoyd. The 
lirntr ~ r i r l i r rd  imm Fairllnnk~ under ltic rnrlnt InvornI11~ rnnditinn? i w  ahnuc wwn drip. 
The spur which start.* nt Ill#! item1 111 Fairhsnkn Slou~h, nrar J lu l to r r i r~ '~  c~h in ,  sflords fair 
Imv~ling lor a park train, and the dintanrc 14% R i ~ t l v  C0mk iq BZXIPIE UI t t ~ ~ l ~ .  

A pmrnimnt ri&o e x t ~ n d ~  wadward Imm tha Iorks nt Salrha River, a b w t  tXl rnilaa 
a h v c  thc mouth, d~ridirq tEl. drnioapc ot thc nndh fork Imm that of the main rirrr blow 
t h ~  I ~ R  rind then arrm.pn mth=wtwrrd Eawaed tha Tanron between ~ t w  (,%en& and 
Sdrhn drainacp~. Tire l i d p  has an undulntmy outline with dwp mddl~9 and ~evers l  
points or pmtrtinpm, of wliirh t l la  lug(~wt. known WI the Butte, I)&* an altitude d abor~t 
4,200 tect. Tllp steep nor! h c m  u l n p  larm m open vrlIr>- drained h~ Gold Run. a t  r i b u t a ~  
of tlip north hrk ut the Salctla, which m i v m  wrmnl minnr trihutnrics Tmnl the slop* of 
the inclosing ridges. The southern slop is steep and h deeply cub by tho M a n t ~ c s  of 
Rutm h k .  
Tits p ~ r a i l i n g  mcb am whim, mch M hava been dmrihcci M occurring in tho Fair- 

banks +on, mtel l ine  limcatonw arpl shundank in th. hills cd.% ot the n u t t ~  and am in 
plllres i l ~ ~ n  bedded, dtrrnntiw with whist, and, likc whist, m irequrnily 9metilcrwrc. 
t ' a r i m u ~ ~ ~ ~ ~ s  slates m u r  in the )ri)lu mt d the Rrltle and h ~ m ,  too, id tnirnd M O S ~ L ) P I R ~ ~ R  

pnrrtom and erpentina, Tho Rutb itwlb is wrnpw~d mmtlgdnclark-rolored intrurrire 
p o i t e ,  Tho p r ~ h .  so Isr arr ohwed,  an, es~matially the mma in charnct~r and arrange- 
ment kn t h m  od tho creeks in t b  Sairbanb rqjon. 

RuttoCrrrk iu dwt 1% milw long and i s  mn.ridembly h q c r  than any of the productive 
ntnanrs in the F a i r W ~  reginn, c a r t y i p  at the lowest st- during t l~a  lwt s e w n  3 or 4 
s1uit-e head- of water. Tho r a l t e ~  11- R p l m  ol  abut  1M) feet to the mlle and a width 
in the middle 01 i t s  a m  ut a b u t  half ta niile, hut gradually h m m  narrower toward the 
L t ~ e t l ,  whew it b joined by atwp, narrow p l rhm.  Thr rrrek flnm for the greator part d 
its course fieu the eaat aide of the Wep,  losriag on the weat a flat of conaiderabla extent. 



T t  -not u e d  until the middle nt J Iw,  1R05. 'the pmtmt part ol the l i l m r  d i l r i n ~  rhe 
wrmrner had necesarilp h n  r x p ~ n t k d  i n  p n l r i d i n ~  u h l t r r  md supplim, and m n y l r r n t l p  
when the atresrn waq risitpd Ourinfi IJIP la-f wcrk tn Au,+y*t lnlt Ji! (IF dr.v~Inpn>r#)t wiwk 
bad h n  accomplistied. Only thmo l in l l r  Eind Iwen mnk t41 hnl w k .  lrut t l l ry  d i d &  n 
thickness of 24 to feet 01 d e v i i n  wl,~ctt ronsr.;lrrl ul nlmr~t li f w t  nl nluck nnrl 1 S ~ r *  213 
feet of gravel. The m r ~ 1 . r  cnrl~prir wvt-ral rnr i r t i rq UI wliiqt, pnpiw, pr83111~, gmmtnnd*, 

and vein qusrtx. I ~ v r  water waq cncut~ntrrrd i n  Alllie of th r  ~mvlnd.  1'rrr;prl.r sere 
reported, but inwf ic ipnt  work llarl h e n  rltrrit, I r a  dr i r rn i i l i r  wl ict l~c~r n pby s b a k  i.r pm-nt.  

C a r i b  C w k ,  wl jmnt on the part, i.~ ~ l w w t  7 111ilc- l o n ~  and r a r n w  IP- wntw than 

But& C k k .  The vallry ir nnmlw arid r l r~p.  Thr ~usir ir)n of t l l ~  g t r~arn  iq rlw to tlln 
base o l  thn hi~h, ~ t w p  r i k  wliiclr f o n l i ~  tliv ~nstqrn  lhr~iit of tlir rol lry. On thm mrt sirlo 
of the ntream is a flat, in piarm a k ~ w  Iiundnvl Fwt in wirl t ti. Tl~r  3t q p  of Onvrlt>pm~nt wnq 
found to b ahnut t h ~  M~II. AY un Rlit i f* t ' n ~ k ,  nnd lrimny d fllr ninr\ her1 1n.1-11 wurking 
them during the aurnmcr Ilad just Irlt for IGn\rhnijkn ttr p t  nipptir* k~ t t i ~  w i n t ~ r .  +h far 
as could hp. learned ~ n l d  wlls diqcnrp~r~rl it1 April, 1tlnS. .\ II~W \10111q ttnly tiarl t w ~ n  nunk to  

bed rock. Thr  t l~ i r -kn~ss  uf drpnnila MI Inr h.1 rIr*vr~l~*pct m n p s  l m l r i i  21 t i )  3A rwt. Tim 
layer ol murk wari iounrl v n ~ r n l l y  f 11 In3 I)ut a [rw fcrt  in t tiirknr~.;. l'ny dirt, hns lwrn  
reported nnd n w t n  vali~crl k.1 h i ~ h  aR $4.15. All I hnt rnri I l r ~  mid rrgurr l in~ tlic l11t~1i-a 

of the c m k  in tllub it i a  wrl l  worth pnnprtinr. TIT r r r rku  nnrth ol ihn J 3 i ~ i t ~ n  RM slim 
being pmapct~d, and prulrsblp irun~ 100 to 21M1 i i~ inom nrcr wnrkii~pl in i l l in r l ~ ~ t r i u t  during 
the p m n l  wintor (19054). 

BONNERFIELD AND KANTISHNA REGIONS. 

Tbs country norrbh of tho Tnnana, in the f ~ n ~ t l ~ i l l n  01 tli1- ( I ln~kn R n n p ,  MI rnilncr or more 
eouthnaat and rwuth o l  'Fsirbmka, has l r r n  w) l l~v~v l~nt  pr\13prrt~rI. A I~IMI~ of ~ ~ 1 1 n i t I r ~ r n l ~ 1 ~  
proportians took p l m  in thr trarly ~pring 11141 v r l l r y  r r l  I,ittIr l b l t z ~  Rivur, find wol-k hlia 
\men wntinupd in tho Honnof i~ l r t  rogiu~i, hut t h u ~  f ~ l r  wit)) 1111 IRPKII PP.UILR. 
Th@ Inthat rewrtr o i  plllnrr in tlllr I l ~ l r l  lurdiln tlicbrn 111 llln vlvlulty 01 MnllnL MrlKhloy. Rnvrral 

parties of pmnpwtorn srwo!kdni K~nt ls l ln l~  [tlcvr, n r ~ ~ ~ t l ~ w r s l r n i  trlbutury nl t t in  Tnnt~ndt nIrr~11, IW) 
mi t~a  f m ~ n  tho I'i~kon. l'llow nirtl rrport I l l v  IrlrwnrmI. 11t ~~~rlJeft l t la pInc01.11 In tlrn KRIII~II~IIPI IDRln, 
neat tho foot of Chn~noiratalnn, Tho wrllrr,l*.llr~ l r l ~ r f r ~ l  l l ~ l u  nlylolh 111 1I1r mullltru!r 01 I lw l? ,  IN t~~iulho 
ta mubt&ntl&t~ t h l ~  mport. Of t l ~ r  Htrr~nlllR whlr~h flnw Illtn tlir l i~~skokwlni 1rcvn1 l,h@ hlrkakn llr~nxn 
few, if any, rntarrl~d oven oolom. Jn somo o l  thr ntroullia or tlln K~l t i t lnI~l l l~ llrnltllb&o AYRtPIIl, I~owuV~v-, 
nomacolonr %em found, anrl them w&a ntiirr CT~~CIIC(I 111 t ~ ~ h r r n l l t ~ t i o ~ ~ .  It n@ellin ut 1~wt poaall)ln thnt 
thb fleld may yet prudum p l m r  go1rl.s 

Kantishna River iu a l n r p  tributary o l  thc Tanran Irorir tlrn so~rtlt n h u t  ItU) ni i lo~  hclow 
Fairbanks. (See msp, fig. 8.) T u k l ~ t  and Ikurprw ~ ~ Y C M  nntl h l c K i n l ~ y  Ftrrk urn trillu- 
tnr im ul tbe Kantiahna Imm tbs east. Jltmw t ' w k  i s  wid to fluw into Ihs JfPnrpaw lmm 
the west nhout 80 milpa ntwrs tho ~nouth. Gold llnq tnvn found nn thn ~ r n n l l  hradwatar 
tributaries or Y w  Cmek and of DParpaa Rirrnr. utrrniiir 1 to H r n i l ~ r  in b n ~ t l i .  8lwt c,f 
the stearnem leare their supplies at tllr n~ci~rt l t  n l  t l t r -  Iknarpan., rrlirr~~w tl1r-y fin- p r k d  

Tha m t ~ s  for freight warn p r  tori; lor ymmrtlprr, $441 rnrl i :  rn r l  t l i r  1 i ~ n e  rcquired fur 
the mund trip frum Fairhnrrku ~JM)III fwo wrr~kn- T l ~ n  r~blwrrtr i n d i r ~ t r  t1111t thcl lrrd riwk 

'rnnrriktR i n  part of sctiiRt, porphyryp find linirulnno; that t l lvf iravrl*, srl far aa workcd an, 
$hallow, and that in noma platru, at ICRR~, 1.1117 PRT h~d i  \-nlrlr.. 

FORTYMILE REGION. 

The information here given w g n r d i n ~  thp Portyniilo mpinn iq;n par1 1-d on data path- 
sred for the Survey by Mr. ('. B. 3lrlk>rr~11, of Cllickcn I'nrk, and  ti pn uri tLnt gntllcmd 

bp the miter. The region hnn bcld its own with R p d i ~ r t i o n  of appmxirnat~l? PBX] W), 
mast of whicb hm wmc fmm 11-ndc, C h i ~ k ~ n ,  nod I d  C%irkmn c m k ~ .  Then- in the 

ueighborhmd or .KW) p p l n  in t h ~  +nn, ahout hall nl wtitjrr~ wew work in^ on t h m  tl.inw 
- -- - -. -- - - -  

B m b .  A. H.. Plrrr m a  In A h k s  In lam; Bun. r. s. Gaol. Rumy No. ZS, IW, p. rn. 



~mh. OLhor rmkn WIKW work king d n n ~  WPPP W n h r  Fork, Franklin, Sapo!on, 
Eaplr, %lwquitn Fork. Ruckskin. Montans, Snrtlr Fork, %ut h Fork, and Fnr!ymilr Ctppk, 
anal in hir vicinity of  the town of Eng1~. Arn~riun I'mk, D i w o v r ~  k b r k ,  a d  %\-e;p\.t- 

niilr ('mk. 
The n ~ i n i n ~  on \I'ade Cwk ia mastly opmqul tmrk: Illat nn Chicken and L e t  Chick~n 

crwka mostly stern1 dr i t t iq .  S o  irnprrnnr diamv~rirs wrm an& dudw the !ear and na 
ma. nt~ th4 . l  uvw i n t d u w d .  Dpv~loprn~nt.s haw oxtended to t l~e  lower part of W d o  
CtPek. Vrrw a steam hoist with nutoniatir tlump I~nd I m n  installed and u darn with aute 
matic ~ t p  had hpen c o n ~ r n r t ~ ,  hut nt the tiriir nJ rwit, in July, there r m  i n d c w n t  
w n t ~ r  k ~ r  ~ I F w t i v p  UW. -4d Imt ( % i r k ~ n  Orrrk, too, nn unwwhed dump left fmm the win- 
tprP work Inre w i t n m  tn the lark trl rutor. Ttrt wntrr ur~ppl,v is often uwqunl to the 
&=mand in a drp -n, and this dart ran nor Iw tow carrlull,~ cwnidered in thr pruming 
of an equiprnmt, as othwiw an ~ l n h n r n t ~  plant I I I R ~ -  tw fnund well-nigh wlcsn. The 
Fortymtlr +on i.q at s r l i ~ d r a n t a p  comprrwl to mmc uf thn other diiltrict* h u m  
ib minotcntrq I m n ~  sourrr* ( i f  n~ppty rnnk~s the f re i~ht  rate* n e r ~ x w r i l y  hlgfi and ulw 
hrcauw i t s  m~pply p i n t  Ea rbn ihv ('anadinn aide rh ~ I I P  huitcIar_r, n~rpwitnl~ng thr pay- 
mont 111 d u t i r ~  iri addition tn thc I i igE~ f m i ~ h t  rntm Mans for utilizing thc water miltply 
oF LIIP 1 n p r  ntrrttr~in I J ~  mennu OI diirh- hare h e n  under roniderntion, w hnrr nlm plnnrr 
fur t hn irtt ror1t1c.f ion of d r r d p .  

Tho ~ol(l-prnd~~c.ing RPTRS irl tile F o r t p m i l ~  sleginn are nlnnr. nnd npw diamvrriwr nt mom 
or Irp* inlpclrt~~lwr will pmlt~~llly dill hC mdr.  The distrirt is, h o w ~ r ~ r ,   pin^ tn the n ~ x t  
u t n p  111 i l t .v~lrrl~lt i~~~t and ttir muin problem, one not ens? to w h e  under Imwnt rnntlitionu, 
ia that nl h~in~llina I t ~ r g ~  qu~intitim of p v e l  at a low cost.. 

BIRCH CREEK REGIOM. 

Thr nrnnttnt or gold wnt out from the B i  (Plppk rrgion during thn -par wna n b u t  
&'lOfl,MYF. Tho drveloprn~nts were confined rnwtly In Ik-ndwoud, Mnmtdtm, nnd EngIe 
crrrakn. Nt+w diarmedea wrra m d s  on Switch h ~ k ,  R tritlutnry nl Lk.ndwrmf Crwk, ttnd 
in t l ~ c  vnllep of ,lltcstodon Crock, whom tho henrlr on fhr wrrt wnn tound in plnwq lo r(~nttlin 
~ o o r l  P Y -  

T l l t ~  wusconddcrable nctivity slung tho Yuknn nhvr  Citt-1~ on ~ n ~ n l l  trihr~tnri~rim tmm tha 
m t h ,  notat~ly \Toodchopper nnd Polrrth of duly tarnrkn. T l i m  tautpttt frs tlim two cnrkil 
wn* RI lfnst. $15,1100, mrwt OF which mmi* Imrn Wnodcttnppr C m k .  

RAMPART REGION. 

The stnt~rnent q r d i n p  thr Rampnrt minn is h m d  rnodly on Irllomation furnished 
the Survey h~ 31s. H. F. Thumm, of l'innwr C m k .  The production ot tho rc&n Inr tho 
winter or 1Wl-5 and ~ I I P  nantnwr d ?!Wh wnpr nppmximitloly $203,000. 

Some h ~ w i e s  were mntk. in I he R~tkrr Cwrk t m n ,  where pr~p an~vrl. hnvo been Imatod 
at variouspinta in the bnrh  nf Om* Urwk wrrr n disllmcr u l  niortr thnri 2 milea, md In 
the hnch <I€ Pionwr Creek, wlwrp l lrr th~r diwwrrie- hltw e~tnnded tho limits ul p i M n  
p d u c t i V i t ~  fmm 'lVhlhat Milrr Jlrlr low-nrd t t ~ ~  hpad of t1ir rmk ,  A distance of h u t  6 ~nilna. 
Ditch- have Imn ~xtmdrrt  t n  t hr Emrh o l  Eurrkii r m k  ant1 n Itfin~ulic ~levntor I~HR Emin . 
instnF1ed on Glmn M k .  In llic M n m k  ( ' w k  awn n I n r p  tilpdin~rlir. plnnt wnq i r ~ ~ t ~ l l l r ~ l  un 
3linmk Cmk nnd ntl~cr phmh a r r r  in thr p- ul inrttnllntion on Ruby ant1 IIrnwi~r 
creeks. % far ns rould C triinird, little was ~~~4rnp lwhPLI  hy h?-dwtic miniw dtrrin~ tllr 

summer, not *\ mttrh tlirnuah Inr-k oF pold in thp p c p l s  irs thror~gh lark ul rxprjranmd 
rnnnugem~nt in ~hr  conduct uf u p m l i r ~ ~ .  



KOYUKUK REGION. 

T b  Kny~kFlk e n n ,  ~ ~ ~ r t r d i n ~  111 it~hwnrntirm rrrrirrd Imm hlr. Fmnk E. Ilnnntd, 
L'niirrl 51 atm rnrnnri.cuirmrr nt ( ' t~ lq lh~~r .  IIIIG I ~ r u l l ~ ~ * c l  z~ppnbxjn~rh-ly P'-W,MR. Alrlu t I:%) 
mm wrrr r~nfagrd in ~nininy: nnrl 2% rlrriir~s urn. l u ' i n ~  a~~rkrrl .  T h i a  lnininfi t i ~ l r l  i.* nt n cliu- 
r r l v n t l t v  in m~npnriwn a i l l t  tr8l1u.h ilt llir J'ukotl 1>1win turallw r>f ilrr iull~itio!l. liP~pplir.r 
nftpr IWIW l n ~ l r l ~ l  I((  PIP t l ~ ~ t ~ ~ l l  nf tltr K ~ ~ u k l t k  mtlsl Ir ihrn trnnwhippd ia*  R mu~llrr  
stmmpr, whirlr nrrmd- Illo rirrr I~~UHI I  .itH ltlill'-4. Fmnt tho herid r b f  nt~viptirlrl 1110 s u p  
plim arp tnkrn to ~ l j t s  pmihlring rrrrk*. 3) ttr E(W) rnilrq r ~ l ~ ~ r r .  ill poling tr911tn c!lrri~l~ tho 
aiirnmer anti It?. dqv tmtrnq it1 u rli!rr. Tlrv 1:lr.r flirbt rninielg et~rltintr~s untlrr llic-n. ndvrrntr 
randitinnu ~VIIR t~*tinwn,v ~ X J ~ ! I  t41 thv rirl~n-~ of tt10 ~ l l y ~ ~ q i t g  nnd to tltr det*rn~in~~tinll 
t h w  wlln h n v ~  rlrrr.lr>ptl rlhrn~. 



RECONNAISSANCE FROM CIRCLE TO FORT HAMLIN. 

GENERAL STATEMENT. 

Piwle is : k t  tlie uPFr end and Fort Harnlin at the Iower end of Yuktm Flats. (See map, 
I I ! .  Tf~r diatitnre ht\vrr.n them i s  nbout 150 miles in nn nir-line, nr 270 miles by rivw. 
In t.ho s11rnrnc.r t r i  1905 a hpographic party under D. G. W i t h e y o u ,  accompanied by the 
writer t13 gwl~ist , rnttde A trip wit11 n pork train between t h e  two points, carrying t o p  
grr\phic nnd gmlrxic work )is fur west ns ~ I I R  head or Hew C'i-cek. Thr pnrty entored tbe 
Crazy ?rfocintaios suuth ot Circle l u ~ o  in   dun^, trnvetod west a c w  Plyfither Creek to Beaver 
Cwek, which wns tdro-d at t l i t k  mouth of Willow Creek, nnd thence rlortll beyond Victoria 
Creek to l 'dun P l n t ~  From1 Mount S e h w n t h  work wi~q carried muth into the White 
Mountains in the loop ol Benver Creek. Here pnrly in Scrpte~nhr mntinuous snowstorma 
compelled the nbnndonment nf both topo$rapl>ic and gpologic surveys. 

A United Stntea Army ~xpedition, led by First Lieut. Hjolmar Erickson,Seventh Infantry, 
explored this region in 1901, lmkig for R route lor a propoaed military road. Amnp of the 
drainage waa pr~pnred by William Yanert, who wompanied the expedition as topographer. 
In I!W L. M. Prindle ornd Frank L. Reas,a of the United States Gsdogicnl Survey, went 

from Fairhnk~ northmrd acmq the head of Yictorin Creek t o  Yukon Fhta and thence 
down Tfws Cre~k tn tompart,. 

GEOGRAPHIC SKETCH. 

The rpgipn dmcribed in this paper is an uplnnd country lyiog weat of the F a i r h a ~ i I ~  
t r d ,  hounded on the north by the Yukon Flatp, on the w s t  by the lower Ramparts of the 
Yukon, and on the m t h  by the Yukon-Tnnw divide. It in mountainous and ranges in 
eIavlttion from ahout 700 b 5,000 feet. The Crmj Mountains, which lie at the east end of 
the nreakRkween Birch md Preacher creeks, trend northwest m d  have rounded rather than 
peaked summits, t.be bighe* of wbich is 3,690 [eet in  levat ti on. Between Preacher and 
Beavercreeks,und particultlrly in thp great loopoi Benves Creek, tbe mountains are high and 
sharp crested. Elevations over 4,000 k t  are common and the ridges nre in p 1 m  so steep 
and narrow that it  k irnpwsihIo to take horses dong them. The W h i b  Mountains, arou~~d 
wtiicb ~ e n v e r  Creek mnkes its hig lwnd, are pnrticulrr$ mugh and jagged. Between Beaver 
nod Victoria r r e e k ~  is a high ride composed largely of limestone rtnd granite and trending 
n o r t h a t  pnrnllel with the mountains on the muth side of &aver Cmk.  North of Victorin 
Creek R belt of lirnwhne mountains huving a northeast. trend terminates abruptly at  the 
Yukon Flats, fdling nB 2,500 feet B r ~ d  R P ~ W  of wmprrrativefp lpvpl tundra country nre 
found nround the heads of Victorin and Hess creeks, and fmrn that locnlity weatward to Part 
I-Inmlin the relief is moderately strong, the main streama being 1,W to S F  feet M o w  the 
ridpa, which are Tor the most part gently rounded nt the top, tbough the sidss may in p l ~ w ~  
be TOT steep. 

Rampart gold plaosr region: Bull. U. 3. QeoL Survey No. ZW. 
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Tbe dminnp of this region is rrll trihutaq to the Yukon. Birrh, Prenrher, h i r e r ,  and 
H~.ag c m k s  nm the prinripal stmnms. 

nirch Creek is t,he l~rge-t OF thew st,reams. It heads nsnr Porcupine h m c ,  flour cbwt, 
thrn nnrtlt find west pnml l~ l  with t h ~  Yukon for a hundred miles, I-~npfying. into the river 
n h u t  2.5 milnq h iow Forb Yukon. Over XO miles OF itS ro~trae is a r m  the flats. ..ZIl~rt 
C'reek,n m u l l  trihutary,drainn the m i t h  eidc of theCruc?Mountuinn. .ti T\relrtn~ile I-Inrirr, 
W ~ P P P  t h ~  Fnirbnnks trail cmw the creek by ferry 15 m i l ~ s  i~unl C'irrle, Rirrh C w k  ir n I m t  
tsCl fmt wirlc. nnd 10 fmt dwp, Tho disrhtll'p~. AI  n \-PC- ~UK 4 t ; l p  ill June nwmtred 1,579 
mond-fa& 

Pwnrtrrr C'rrrk hns its AolkrcP at Rol.k?-3l~untirin. 1 1 p p 4 t ~  tile I ~ m d  ofBenfrr C w k .  I t  
flaw* ~rlortl~ nncl joins nin:h Clwk in ilw tlntn nlxjut 4.5 111ilri; Imlt the l'uknn. .it (ha w ~ t  
end of Llrp CPIIBY Morl~lit~ain~, n row miips n hnrr tlir p i n t  n-l~m: it wfw fhc dnts, thk crwk 
can hp Iorrlrd *asily. IIpm for rni1c.s it nlcnndcw thwugl~ a I t m d  s~l lry,  its old c n u w  
being morkod try r>xh~wa t~nd rutwfl*. 

f i l t w r  Cwtk l ~ a s  lnirn 11 ~IIZRIP tn ~)rn~j>wtnn i i t  pwvinu~ >-mtn, 1m( its nppr c n u m  h 
now Itwnterl. R i ~ i n g  PI, Rwkp hlr>untain, i t  Ilorru wurl~~-mt lor nmrly 25 m i h ,  then west 
20 ~ t i i l ~ s  iuvrund thn muthwt.sL md nt illr IVlliw l lnunt~ins nnd tnkm m nodheflst~rly course 
to tlw Yukon Plate. L n v i n p  Htr mcm-ttr~ins, it flnrc nodlr ncnrsr the flab fur 25 mile,  thpn 
due wont t ~ l  the Yiiku~i, into w11ich it   tipt ti^^ rlppite ttw. mwth ol Iiwiaiaat~ River. T h e  
mum of Bnnver Crcek n c m  Yukon Flntq, n* r r f  t l ~ r  othpr cmka, ia TPQ- tortu~ug. Below 
tho big bend whcrt, thp rrwk rnrnrv tlrrm1,~h tlrr linl~..rlmm n n p  fording pbr-s arp not ewy 
ta find. The current i* swilt,:~ntl mwny plrttw horn r n r ~  IrnwIy keep t h ~ i r  feet in the 
dpep wntrr. Xmr the nlnuth o l  l\'iIlrls ( 'w~k ,  n trihutnry frcmi t h ~  muthenat, rt c m i n g  
was made 13 m i h  &hove t h e  flats whrw t lw cntrk iu :GO Ivrt wirlc nnd lrom 1 to 2 Fept deep. 
The diwllf~w at this point wi~q ntwrut 1 ,Wl wond-fcrt t F b t b  firrt wtuk in .iugyst. 

Victoria C m k  is a h ~ t  1.5 milt-* long n t ~ d  hrnd:: rpir14t Ilrm CCmk. The upppr port of 
ib wurst i s  th-h an oprn callq\- ahlcb n mlt~'t~ gr~n21~1.south~1~1 thnn northorn R J O ~ P .  
Tn thc h e r  c o u w  rile r~llqr IZ dwp rut and nnrrlja. Yivttrria C'rcrk joins Waver Creek 
just b l o w  tllr ptnw whew the two cmcrgc from thr nior~ntains into bhr 11~b. 111 hupst 
the diwbargc, niesrlred 11 tnilw a h r e  thr nloutl~, w i a  Irij rir.conrl-lvvi,. 

H m  ( h k  rim m r t l l ~ e s t  or t tm b a v c r  h t . k  loop find flow8 wcsl lor 75 nlilm or mom 
LO tlte Yukon, whkh it enters 25 nlilw abuvr Rnmpnrt . Tl~in r r ~ c k  riwu in a tmmy country 
of low or mdlerate relief, end well u p  towwd its Ilrad is so r lwp  thri, Ilorwa l r ~ v r  to swim. 

A lenturur of tlm vdleys of thew creeks noted in scrrrnl insh inc~ .~  i~ t l i~ ir  ny~rytnmrtrical 
character. In sum caws the left and in otheru t l~r  right liidc OF tlrp vrlllry slopes much mnrp 
amduuFly awsy Imm tho stream. Bwrer Crcrk, b o ~ l i  nljove and below thn hig brnd, 
croa;b rlosp wainst the mountains on t t ~ e  I V P Y ~ ,  111nking ti Irma s o u t h r ~ ~ t  nnd n RtWlr ncw211- 
wmt RPV. The same teuture is. rnarkd in tllc i ~ p p r ~ r  part n[ \ ' i c ~ r i a  Cre~k. h~lc l l ing is 
oonnpicuous an these long slops. 

VEGETATION. 

A tif$t ~ r o w t h  of spnlro timber. in nhi~ndnnt in  the vall~ys,  4 t h  mmp willowa alang thtr 
streru~c, I l ' l ~ i t ~  hircli grows ill ~ r n ~ l l  THL~CIIW at ram i n I ~ n d s .  The t i m h r  liur is nlmut 
2 , M  lrrt R I H ) ~ , P  wa ~ P Y R I .  Good grtw i~ not ~ l w q s  nbtsinnblr. Cnrihe mmq, howvrr, 
is vory abundml nnd laqv herds nS c a r i h ~ i  w e n  wen in tllc Pwher-Rravcr C m k  mgiurt. 

GEOLOGY. 

Although tho g~olt~gy of the rr~ inn 11ndnubtrdl.v i s  cllrnplrx in dctaih, the general Iraturcs 
nre mrnparntival,v sin~pfr. .i ~ i n f i l ~  fom~ntion o i  IPMJ11113~nt~ry mcks extends fmm thr C M ~  

md o l  tlw Frwy ?Ilolinlnins tn tire mouth ui lYrrs C w k .  T t  is intrud~d in t l r w  large- 
areas l y  n 111ltw UI gmnito and intor~wpz~d hy a narrow belt ot oldcr wdimentarim. 



V l c  bcrl m k  hrtwr~n C i r r l ~  and Fort llnmlin is r ~ ~ r n p x d  l n ~ p 1 ~  or rrlet~, quartzih, 
chert, c~n&mrmtr ,  iimmttrrit., mndatnn~, trlIT, and dinbusc. Thew hnve bwn aruupd IT 
Spurr into on* ft~rrnntir)n. r+t~llr$ t l ~ r  1inmpnl.t o ~ r i ~ s , ~  ant1 fmm Emnils cullwhd at various 
poinLs nrr kriurn tn tw r)T Ik.\*o~iinn np.  

T~IR d a t m  aw lor ttw mrlrt part lrlnrk arid HPPD only in pmtchen OI small cl~ips along tha 
r i g  Sear t l i ~  l i e d  ul IYill~~w Creek nrL ulltcrop crf red end gmn dnte w ~ s  found, from 
whwh aCah nrarlp n tuot erlunrt* and an eighth (IF nn inch ll~ick muld IM pmcured. 

Qtlartaitr i.r raornnmn thr~~nghar~t thn m l i w  arm nnd vurirw frnm typical grny quartzite 
with a n p r y  fr~r.tum to c \~rr . iy  lurk and t o  d t p r  &ndv bda. 

C'llrtt is n dcmv, siliceoiir tqwk r ~ f  VBP~OUCJ rrrlnml including hlwk, gray. i rd ,  and g m o .  
Rpd nnd ~ r c m  r h r r t , ~  wen4 rnutul nt~rrTwnlvomilv lltrusr on 13irchCwt,k,~nd pray rh~rts in 
tl~s Crnzy Mr~un tu i r~~  rind a n  Rillnw C w ~ k  worca man lnldod nnd Rvpn st r on~ ly  conhrted. 

Conglur~i'rnto in ihia rtyion iw rrrnipw*d n~ontly ot rt1rl.t p~trblw. Thmt! vsqv from the 
Iv.r nl I>nrkdhot t a  ruhhlt* I; iirrhrm in diarnnt~r. Srniill Ixmdn nl snndstoue and  slat^ rtm 
fnlrrld intrl.Iwrldrtl wit11 tI1(1 r~rrrr~lnrtt~rxlr. Tlli# mrk nrc~rnr rl~rwt ~rl)tmdrntly in tllr 
Crwr Mo~~ntaina.  

t i n ~ i ~ h a l r l ~ ~  twclljir~g \VIIP~III .P rrvuI1 ur wmtli(~ir~r1, nntl or*.um it1 rnn~iruuus pmjrctin~ldpcn. 
Tllc otlier i b  gruy ~ I I  hluc on t Ilc out~idv,  r3r1rk I ) I I IF on thn itisidr, thin Idr lpd ,  nnd S~PPW?~ 1 1 1 ~  

grollnd wit l~ nrnall BnI slahr. Lirnrntori~+ or t l ~ c  inrnirr t ~ ~ p r ~  mwrv it) n n m w  Ewlb 111 t h e  
C r g  hlourltuins. OIW t ~ * I t  I I O ~ ,  over lr)(J Iret, tliirk ~ o l ~ l d  I)r rrcoffni~~d for wrerol rnilvs Iy 
its prominent outtthopa. Tlir Whitv h l t ~ i ~ t ~ t a ~ i ~ l s  in h~ big lrrld nf Tkxrl-~r E'mak, R portinrt 416 
the r idg~  1natwrl.n B~taver nild Victoriu cw~*ka. nird tllr, rnt~uninln* l w l w ~ e n  Tirtnrin L k k  
and I'ukor~ Fluls mr lrrgd3' 131 whitr )ilnruhlnr. 

Sandslonr ntld wmdy R ~ R ~ P  mlla1,itilt~ i~ umnll pnrloT Ilir' ~omatiun nnd w m  lo IF mom 
abundui~t w ~ t  of Bearrer C'lrck tltnn rwl UI i l ,  
NFW t l ~ c  bend OF Tictorin and I Imq rna~b, niid rlrw 1x1 4 1~ flat* nrrrtl~ of tltv Itrud rh Vir- 

h ~ i n  C m k ,  soft Illark shalrs W P ~ .  w n  w l l i ~ l ~  RPT pmhl>nld+v r * t  ChrlmniT~ruus agr. Prindlr 
and Hms found tIw Rarnpwt wlrrirrr ~ x t ~ n d i n g  rrttnt thr l~rnrf 411 t'irtnrirt < 'mk to  tlit. Yltkun 

at Rampart. 
h p  anow and continuous dorm ma41~ it. in~pmqihl* r i b  P I ~ I ~ I ~ P ~ P ~ P  1 f ~ r  I ruvrW~ !n-tnv~~~l ljrr 

head 11f H ~ a C m k  sod Furt T-Inrnlin, H di~tnrm- tit I W I  r ~ ~ i t v s :  t t r ~ !  Tmnt i-iisrlld ~rlrrc.n*atiorw nl 

quwkzitp, slstr, snndstone, nrrd dinl>mi~ ant1 ~ i t i c  intnrsivrs thc w t i k r  Iwlirrm ~ h n t  tlia 
Rampart wriw Inrmn the b d  mrk thmphoul tllr nnw. 

Thr strike nf tho m k s  thmug11 this wtinlr myion varirw frum N. ,W E. m r~ut-wtwt anti is 
most commonlr X. Wo E. Prom Bimli Crrek to &aver Cmk the rtnlcturr mnsinLq .s 1C 
b m d  lolrk, hut btwepn b n v ~ r  trcck t w d  Yukon F11114 on 1 1 1 ~  w m t  iho dip rrverrrw rt 
allorles intcrmln,and ia  t l ~ c  l i r n ~ t s t o r ~ ~  T R n p  north of \'irnlm.ir ( h w k  ir ntrrjy rv(*rtiral. Tlr~ 
d'iian~t! fnrm rmt to rmt trf LIIP folrls: iu wwrlrl n ~ i l r ~  and 1 1 1 ~  ?itwin L I ~ I I M I ! ~  Rip Wo to 4C1°. 

Tuffs Rnd diakw s p p r  frcqumtlp. nwwin!cd a.ith tlrr nlmtifird mrk. A m n r w  
p i n e d  biot i t r -g~ni t~  pink f~ldsptm lrn inrh c)r mow l n n ~  w i r m  Irtwrr~ri th r  Iirlirl~ r t l  

Ymacher and Rtwvrr cwks. I t  lornls &El th Rocky h b ~ n t u i n ,  wttirh is r i ~ p p t l  I y  Ir rcrrl- 
apit.uous ca4tWikc ledge, and i s  abundant 8 or I f l   mil^ Past of Rnbky Moui~rnir~, I l rar t lh  tllv 
divide helw~en Prrnrh~t ~ n t l  D i d i  ewku. Titi4 is tho snme kind (II p u ~ i t c  Air ~hmt Fuund 
I)F Prindlr on A l a - d o n ,  h r l w d ,  and I'odap creeks in ti10 Dirc*ti Crwk wgitm. 7't)ia 
 mite outcmpli. in maspicuons I p d p  from 11) to 75 fppt high nnd w~at l i r r s  to R vnrnso nand, 
making a mwkpd contrast with tltc quartzite R I I P ~ ~ C ~ I I  wit11 wllivh it i~ in mnhrt. Gmnitt! 
Jw orcunm al~~rndmtlp ahve  the junction or Virt~ilri mrl n c t ~ v c r  crcpka. 
- -- - .- 

uSplrr,f. E., Ceoktgy of the Yukon gold RiatrIct, Alaakn: Eightwnth Ann. Rnpl;. U. R. Gml. grrzT'Pq', 
pt. :i. m, p. 1%. 
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Entntsivczr, rnmt1~ dimbsw, mn.  11,rblrtE i r i  rllt. Ikhnvor Cmck mgion, particularlrly t lw 
divide k t w -  ~ I I I ' P P  nntl tJiv Ilr.llrl ~II Victor111 C't~vk. Quartz v ~ i n ~  nut or7er a fool thick 
were not& in a few p2n~.r err flvr* r.rrrlr41c.t lrtwdr-I? wfirrrmtnry mcks and g ~ ~ t e .  

The unlv wmrrrrlrr t r i  wlliat nrrtt-rl W*IS t~ II+W srttnll y)rt)t)lrr. of w h ~ t .  appeamd to 111k mica 
~ r l d  q * ~ r t ~ i t ~ ~ - l l i s i .  I ~ R I I W ~  ill tllil \ubrl uf I8liwrF~t*r I ' n ~ k ,  niixcd with large quantitits of 
~ j i ~ ~ f l z ,  I ~ u u P ~ F ~ ~ ~ . ,  atid hlntr plrl,lt.a. 

PROSPECTING. 

Tl~tbn. wrm 110 plrrrpr'l4%N in t I ~ r n  npltttl Irr.twrr+r~ t'iw!r nnrl R l r t  I Inml i r~  in the summer of 
5 .  ('l\oppinp ttrt Pnharlubr ('lr0r.k slr*)ur.tl thrit ntrn lrud Irr-n tliew, but i E  in wareti of 
1 t i  I 1 I I i t  I I I ~  P m r l i r ~ r  t m k  is su cm!Id hcause a mi& 
~ia l l l t~ ry  at I.'or{ \'iik(m 4lr1wrrl psld tdn~tinrtt lrrrin a ~-nr-k wrr i~~wltrre in that wgior~ tihout 
IS9 I, l l r l r l  I,n*;lw(.Itbr*. h l l ] > ]~~ i i l l g  I tlic trb Is+ r l t v  rtnv em \vl$irh i &  was tound,call~d the errck 
I)y it4 ~ m w r n l  11n1111.. 111 lS9.? II I1lr.H ltulk c ~ i t l  wmrb pmld fmnl ~JT~BC~IF-C I 'wk.4  

I ' r ~ ~ n [ ~ ~ ~ ~ ~ o r u  111 i 111' IIII~I~~WP 111 1(YJ ur 3 N b  v i ~ i t t d  th-nl-4-r nnd firtoria rrp~ks in fhr sum- 
iii1br 11f Ill() !, v l ~ l ~ ~ i r l g  LIY~*~~~II)II 11~111 Fail lnlrlk.; nrrd 1 ) ~  lmt fwn~ rirrlr. I t  is wpgtt~d 
t l l t ~ t  pd<l a nr I ~ r~ l r l d  i r r  tile a1 ~, I I~ * I  gmvrbl*. h111 t l l r  n~lots apw SI IPU- that 110 zrrw vlvl 

tcbriilrrrtl to i~ l i111i i \ .  

1Yill111v V n ~ l i ~  ti AI rrnlbi ~IIHNII 1.; i ~ i i l w  1011jz. wltit-11 joins hwrr frniltt the wn~t !~  In rnil~bs 
HIWI\.I* ~IIP po i~ i (  \I-~I(*P(- i t  ~rn*wY l ~ o ~ i i  I l i l b  111tmt11uins i n ~ u  rtic~ flat.;. U R ~  5tnkrd alnng its 

uppcbr rr,umc* ill .iu&w-+1, l'W4 I~ir.r ipl iorid nri tr trrr i ~ i d i r ~ t v d  that ~Iu'rr* 11~d  turw a 
nri~nll atntnlwtli', p~rtl.nlrl,v T ~ u ) r ~ l  tl1r4 F~ir lwl lkr ;  rlr~lllt?-. w ) ~ i r l ~  11.d p n ~ v ~ d  itnpmlitnhl+.. 
Some one. a r l i l r d  to IIA\V s~n-rtt I Ill, v itilrr 1111 I hv r p l ~ k  un11 h*lt in the wprinp of I N ? .  
1knrt1 gmr~ l*  IVPIX* W ~ I I  t11  +Y! f ( v - 1  II~KII t i  t lw  cn-t*k. 

L l  mqnls to IIHI'P l r r n  tl6,liliiltdy r l ~ ~ t ~ ~ r ~ l ~ i l ~ ~ d  that II~CL-tr UI thr p 1 d  ~ ~ C C I T  i e i  tllc, f okon- 
' t k n u n ~  (.ullllf ty (H'I-IIC n ~IPPI' t h~b lllh(l 1#1('k i~ ~ t ' l l i ~ i ,  lhnt wjrirr (11 I hrwi iwrwr sl l rnr  ill(! 
llrrt r r w k  i.c -llrtr, 11nd ttlu t n11 UI ~III-111 IIIY~ ill UI*'ELS of IHUIY* tir IPS* ignro11~ Iriiwqiam. lltr 
p k l r l  prolmhly urvurn Air thi. ruwt ptlrt ill xnlnll rlunivt;r st r i n p m  ill IIIPW m k n .  .1u t l t rw 
i. na, srfri~t In*trr-i*rn ( ' i i r l i b  w id  Fw t  I~IITII!~~~, nn11 IIU 111r wgi~ln ir i lnt nnr of ~ i ~ n r k r d  
~ r ~ v t s ~ ~ l n q ) I s i ~ ~ ~ ~ .  t h ~  ronditio11.i do rl<rt liprn nr I l~vr~r l~h l r .  lor tlitl I ~ ~ ~ . I I I ~ ~ C ~ P  of golll in qurn- 
t i  4 1  t i  I .  Thc ~rrwuc~u~~ufu l  p r w p l r l  ing ,w(k~llta tu 1c.ntl HI rr*n~lh in 
111is 4-ntlrlusirm. 
-- --A - - . . - -- 

<I Mlltirr, Qp, clt., p. 11% 



GOLD MINING ON SEWARI) PE:NINSUtkma 

INTRODUCTION. 

'l%r ~ s l i m u t c  nf gold pndurtion dm S - w ~ r r l  Pr11im11a tnr rhr .PP&PMI of Illflj, whkh 
hmi h e n  6 1 - ~ n  in n prrviuus pnn nl rlli.~ wprlrb (p, A), i n d i m t ~  n 5 d l  iorww over 
the pdurtinn of rim pwvirms p a r .  This irlrrnnw htvr tnkm phcP in spitr .of d r c m  
ciimrnstanm. rl~irl nniong r l ~ i t - l c  nnm lllr ~rn~arlnl!y ir.dld, wrt  summer, thp rnrb. irpeae- 

up, and I ttr* larr that m i ~ i ~ ~  ~.Iniuiq Inrmcrly rid) hsvr I ' I ~ ~ B P ~  t o  pmditm-. ~tlthoupti the 

mows or thc prpvirmr winter 111~lted rnrly in ~ h r  spring, artirr work on thp rerrb I q s n  
a little later thrrn umal a d  pnd4.d w t i ~ n  mlrl u + ~ a t I i ~ r  wt in nn !+pr~mhr 18, in rrmw- 
qtmtwe of altirli ?tie kopth ul  ;he npbn mnarr.n was shshnrt~w~l hv [ram !so to I h w  w w b ,  
the l a w t  pnn rbt the interruption rr*~i~ing nt wtint is odinl~rily thn tl~raimt time at tlr ynr. 

-4 dprwnw in pmduction nl  rhr c.rrnrk.s, J I O W P F ~ ~ ,  i~ nut ~ppnront Cwrl~ thr fipm +en, 
since inr lur l~  not only thr 8unilna.r c~i~tp~i t ,  but, ale3 tllnt lot t l ~  wintor of 1m3-5, 
-- - - .  . -- 

~ 7 n r  lnrtc p ~ m l e d  In Ihlr p p r  w e n  MllPrtrrl hy Frrnk 1,111.u5 and I l w  art ter  during the 8eld 
XELeOh Of IW5. 
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which comes wholly from old bemh and other dppp ppnvpl~. Fmm' year Lo p a r  thc winter 

wtput ha9 a a d i l y  risen, and that Tor 1004-6 u.o~lld hart! ~hown r dpridpd advanre nlwr 
t h ~ t  for tha previous winkr evpn if ttlr R I H E L P ~ A I I I ~  ~ l d  d r w i b  uf Little k k  had 
not hen & m e r e d .  
-h in previous yean, tho Surnr rrgirn sma thr chid p d u r ~ r ,  dter which dlould kw 

rnmtimed +tbp Cmncil, Fairt inr~n, nut1 %;l,lnrnc~ri River rrgions. I%-c riiap, fir. 9.) In 
the Kougamk, Tdler, md ('rippip R i r ~ r  districts ~vark during the 9urnrnPr was I n ~ b  
preparatorp for roniingrcam nnd took tltr fonu of ditch Lufding. In fact, ditch huild- 
ing aas ectiwly p m c u t d  in all tho plnwr-111ining di~f~ricts  of t h ~  prninsula, but on tlw 
Ron'petpk, nmr Trllrr, and on Cripp l~  Nirer this kind of work waa more in er id~nw than 
sclual niininp oprationn, a condition ahicli did not exist in other places. On Opltir 
h k  m d  5rlnnlon Rjvrt rhr .wawn mi; to A rcrtaiu dpgnw one of ~xp~n'rncntatk~n, A 

fact which cnntrihut~tl to the drc.rmrt*d output of those two regions. Ttrr lo i~r  fimt- 
nam~d loralitirw, W I I ~ T P  miniv snd ditr,lb l~~tilding werc both carried on, nrr tliencfom 
the mom important rnntrilrutn~ t*) tlw yar 's  gold p d ~ ~ c t i o n .  

NOME REGION. 

OW1 RE.'CC'II -IS11 T T r S I I M  GRx\\7PI*4. 

nuring the winter ot 190-5 a law> nurnbvr of lhoIprr were sunk along L l r ~  lilrn nl tho 
dd Irnrh h t w w n  Xoine and Ilastinp C m k  and helped tu determine mom n c ~ ~ ~ r ~ l r l y  
the lmntbn and psition of its p r  prrr-rrls tl~roogho~rt Ihp grmtpr p r t  o l  thnt diutnnw, 
nlmut 81 miles. Thrw pay grnvels rrcur along the toot ol n w~ll+drfinctl hrncti, U-hirh 
ia continl~nu~ throughout much OF thc distanrr tr l rot iond rxcrpt w b ~ m  interrupted Iq 
mms 01 tli? I R P ~ P ~  streams. Thp par sfrrnk, ns iq nr4l sllown 11y t l ~ c  line or tents and 
rslhinn erected on the rarioua claims \ ~ I I P P P  it (rr i lm,  Ior111s an nl~nwt  r o n t i n ~ ~ i l ~  d~pmit  
as mgulae in its dimtion the pwsmt bn?11, tn 01~irlt it i~ n~nr ly  pavnllrl and fmm 
which it is distant about two-thirds rrf a n i i l~  nrar Soriw, 11111 r~ril!- one-thircl of a milc at 
Hmting Crwk. 

Tlip gold-baring gwrds, wliicl~ nwt un o I*IH~, or 81 i i i i w ~ i  H ~ M F P I ,  "bed rock," htmc 
a thicknwa 01 Imm 3 or 4 inchcs tu 2,  rn~rly 3 nr Illirnu, Irl-f, nncl in probably most. caws 
sm rwchrd at n dis tsnc~  ol lmn) 8 1  11, 35 I I ~ P ~  Iwalow ihc ~11rSari~. Om P P P M ~  rlailu? L ~ P  

depth of pay g r a r ~ l s  h11nv tlie surfncr i n  a lout '10 ltlrt,, WII~IP in B n u m b r  OF caw they 
nre kss thsn  10 feet. The width varira From 25 to 100 Iwt, bat merages Imm %5 to 10 
iwb. and at thm widely separated Iwt tJ i t i~~ t,Jw a l t i t u d ~  n l w ~  APB level is :T k t .  IE 
bns dm k n  ohserved that the pay stwnk hna $, dip to~rard the south mnounting in o m  
instanm to 4 or 6 Iwt in M. In mn1r places, sucll as Rlnk Creek, Otter C r r ~ k ~  and 
Nonw Riwr, the p ld+h~r ing p r ~ h  RRFP 1-4 r e ~ I n r  in their lungitudinnl pxtpnt nnd 
appear t o  havp hrmn cut t l i r r r t id~ or srettcretl I>>- the strral~ls.  On the uthrr hwd,  il i n  
posqipibl~ that thrm may hnrr l w n  an indrntrmtion of the rrllcrrr line at the ~nouths of 
lhese ~twnrnrl intrrn~pli~ig i t 4  t t~p~ar i ty ,  I!I!IUUP!I S U I - ~ L  is not t f i ~  caw ulon): thr jln~nrlii, 
Ilettch, thr  in~luthn o l  ?;trrmiu Iwi~ig t.llsmrtrrized mtltrr IJ-~  drlts. d r p i t s .  

The grav~I+ Imm wliirlr thr pdtl is rakt-n am true Iwacl~ rI~pocits, und, likv tllp \rrm.!i 
of to-dq,cutitain A l a p  aniount tri " ruly "smd RM! mtlbie ~narinr F ~ I ~ ~ I I R .  J%t-(tkr!~ w n l r l ~ ~  
t,uaks ~ l t d  driftwood l l e r r  I w ~ n  tukvn Im~u rariorrs shaftr. 

Little iu known r r g r d i n ~  thc c-niinuntiun of thc d d  hrrrlt H-mt n l  Plrtak~ R~VFP. Tii~rtl 
ia no gmvpl l~*nrli l ~ k r  that rad nl  thi. riwr to mark it* r m r w ,  nnd kw- 11nl1w l r r v ~  lwcn 
aunk to, find it,. Oljld-hnring p r r l ,  n-~n* w u t f ~  dirnrr r rd  I I I ~ R ~  Jtw C ' I W ~ ,  R tril~tl- 
tary 01 Prnny River, howcver, rrhiclr nm prohatrl,v purl r r l  it* wrstrni rxtrnuitm. Thcac 
p v a l u  lwsr a t  a dist#anw ni 1;m feet flat11 t11r prrani  Irnrlt and n*mtdr tlrc tleprmih 
P M ~  of h'oma in most prticula~rr hoth tw t t l  mh-rlliplwiiinn and ~ 1 1 1  ron l~n t .  TIIF!. lit' a t  n 
diatsttce of nbout 20 Ieet blow the s11rFnm nnJ ~ x t r n d  in a dimrfnn prs l l r l  to ~IIP ~ J I .  
T h ~ i r  diwoverp so soon nfter t,he clean-up on Littlr Cnvk I d  mnir lo expx-1 a rcptition 

the ~xcilrment following the d~wnvcries o l  tlrat lrrnlity, latt whm the =awn closed 
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it. hnrl nut ~ e t .  b r n  ahom II I l i n ~  th~y wrnr any richer tlran th r  IWSL ui tllr nlrl haah grn~.els 
h t m n  Nomr nnd Huntinp C ' P P F ~ ~  

The maat prtductivr c-lniin* io oprat ion on Stbmrrl Peninsula during the pat year 
were tbme un L i t t l r  Cretsk, urar 111c tmks of t l l r  Name Awtir Rdlway, 3 miles nmrth of 
Nome. They Amt carilr i l l to pmni i \~nr ' t l  ill td~r l f i t t ~ r  pRrt of 1931 nnd have yiekkd siute 
tli~ir disrov~rp n ~ n r l y  $1 .,;oO,IKK). Eturh tltck lam%r pwt of rlie gold tnken nut camc from 
Eourclai~nr end Imn~ witllin rn am* I;tt,lr p n l p l -  t h n  anr-tcrlth of a q u m  mile.  
The pnld d r p i a  am rl~vnp. TILA flvwrngo iI~pl11 L I ~  t l l ~  V ~ P ~ O U S  shnfte is betmeen 3l nnd 

35 h t ,  but t l l i z  ip cxcwrii~rl in  i~ I rw ingtnnmr nnd rnnches 50 iwt. A heavy covering ol 
mu& t l t d  m w ,  with H tl~rrkuwm rnrying at difftwnt plactks Imm 12 to 3 ieet,averlies t l ~ ~  
paw!, and oll is frnran l r i ~ m  t l t r  m m  down. The arnvels RR not entirely similar at ~ l l  
Ioraliti~s rithrr in l l ic tllirknwa nr rtinrnrtpr of tltn hd4 .  %>me ate a p p ~ m n l ~ l y  well-wnvhsd 
h h  annd~. o l l i ~ l p  n v t h ~  wi t t~ twt  rIa~tl>( CIPpmite11 I)y ut.mniA. A t  IL dibanm oof l,WM or 
t$TXtfv~t P W ~  1t1 tlw milnmrl trnrk Pwnch warh with R t h i cknm of 5, pmuibly 7, fweP1-restmn 
t l iwrtly on l r t l  m k  lairrr-st-l~ivl) nrld is rlrpcrlain hy etmam d~prwita. A ~ h o r l  dishrico 
wtwt o l  i l t i ~  t l t r  grnrr l  I ,viri~ dm Id rtwk is prohhIr ot stwarn origitl. Still larther wmt, 
nrtrr 6 4 ~  rnilrruld, ilkin Irvl- arf  ulran, roundpd ~ m v r l  are jntrrstmtified with utraern wwh. 
h ~ d s  nir t !n in in~ hwkdrrr u p  t o  H ion in sriefit uverIic the mnrkahle ~ V P I A  in Rome pla tw 
Find am a r.r>llntnnt wuwv r ) l  dsnppr in mininq, cspeciully during? thr sIlrnmsr month., when 
thr rtn)r id warllk~*nrtl !I? 111nwbn~. RIP-w ln~clrrldem alw t n m r  on t31~.hPd rwk R L I ~  am I n r ~ r ~ d  
nrii i n lwq l i r v~~  I!. in t hr nrurk ovrrfying (lie p v e l n .  

Nt~nr ly 1111 t l l ~  rlrprwit* Irr~ni thr hflcfn<w t~ bpd rnrk cam n wrtain amount r r f  p l r l ,  f ~ r ~  
lho rid1 g r n r ~ l s  nm l tn~ t ld  WH down, in some p l a w  rcnting dircrtlp om the rrhiut end in 
ni htrm ~ r i  n Ilrbi~ht o l  5 rjr R Iwt nbor~ it. 'Shr gold-lwar~np gracpls nl p m n t  rrt)non~ir 
irntn,~'lnlirn III~YII n tllirknrwr 111 lwiween 4 and 5 feet. kt in orlr i t ~ l a n r r  wlirre tlm nintcrinl 
~ r ~ t n r r v ~ d  lnrnlrd a I m t i n ~ l n r  mass the thirknws was I6 Inrt. Thin rlnm(rrl lrnww nr tvds 
of nbdrlisll ~anr l ,  cullcd r l l l ~ y  nand, whom crilor is d n ~  in mme paws Irr aninll ~fnunr nl r ~ i l  

Rnrnr*t, o t ~ d  in nthnn ko imn nxids, occur illmufl.ltout tlie pay p m r r l  rind nltcn rontain 
tnnnr~gh p l d  to he onqily w e n ,  evan when r a w l ~ l , v ~ x n m i r ~ ~ d .  Jlirawhist, in which n r r t r  
nry.n.;ior~al !,bin limeatun~ I d s ,  [oms tbv t r u ~  hrd  rork, hut t t i r  mrcn l l ~d  "Id m k "  on 
s1lic.h thr p l d  litm is jn mmr plarna t,he whist, in ofhrrs u rlny slwnk, mnd in lrnr plum 
p v r l  CV~PII!PI~ with cnlrit~ d e p i t e d  lry c~n+ulaling nntpm, 1'11ri 1)f t!iv pdd iq  fin^, 
bright, anrl flaky; part ia coamr, contsirlillg rnn1l.v t i 1 1 ~ t f i  01 rj nnd 10 rmtq. with m u -  

eioual I a w r  onw, yome of  whirb mtw vr l i i rd  r~s l i i ~ h  nu STk. 
I t  w m s  pmbsbla that tho lowor pravel d e p i t t l  nt Ivw! WPPP lnid down in or nPnr the 

dcltrl nl an ancient dream at  a timn when t.110 whnm linr of bring S e n  wuq far north o l  its 
p m n t  l e t i o n  and that tbcir pusitinn is r l r i ~  pnrtly to  Rtrtrnm nr*t i i l l~ and p ~ r t l y  i n  wnve 
action. Abundant pmf  of t h ~  formrr pwwnw r l l  thr wa ot~ly R ni i l r  I,o the m r h  of Littlo 
Crepk is furni5bcd by the uummua rnurilio ahrlln fhmwtj nut ori the s n s l ~  d ~ ~ m p s  at diflrrrent 
dlalrs. 

One important mlt uf the Li t t l c  Gmk clisrnvthriru ir thnt, i l t q  l l~ ivo  led t o  more srtive 
pnapccting in the tundm p v c l a .  mint rt amnil amount or p l d  iq  nlrnwt ~ l w a y s  present in 
thr* p ~ e l q  hns hen know) h r  .wmv timcl, 3)tlt tho uwtlrrnnm nnd pmition or 8n.v other 
hnch linc lvarkof Tom* nw mattem which nppar 10 Ens detrrrninable only by *inking: ho1m 
trr find it. €+ndoubterlly the Nomc t~rnrlm will In tlw wen* ol mow rxtensive oprations of 
this kind in the wintcr OF IflOF(i tltari in Rny pwvioils ymr o l  it4 hiatory. 

S T R E A M  AND RRSt3C GRrCIrRI~S* 

There was l i t t le miain* l ~ n  nny of k h n  c w k s  nl tic Nnnir n.gitr11 t i l l  nlter July 1. and even 
then the wcnthrr mnditinnq wrrr ~xwcdingl!* rtnlnmmlrlr. lor thnld .southerly windy with 
dpnw tog anrl rain W ~ W  ~ + r i r r l i n ~ ~ ~ ~ l ~ n  t l~n*u~lur~ i t  t l l r~ l a t t ~ r  pnrt (rt dune and nlrnost the entire 
rnnrltlt nT Ji~ly. 

Glarier and Anvil rrp~k.r d i l l  rnntintie la Iw klir more important mid-pmduring strenm~ 
in the vic i r~i ty al Nnme, nnd wllile n l aw  p r t  of both has ken worked om it i ~ p m h a b r ~  that 
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~llpy will rcmnin p d u c ~ m  fur soltie rinw to rump. Mining on Glarior CtrPk prnpor in con- 
lid t~ f.he opratiuns of tllp 3 l iw~nr  D i t ~ h  rompany's lr~dmu!ic plant, s qttnrtrr o l  n, mile 
b l o w  Snow Gulrh, whpw tun ~ l c ~ a t r ~ m  nrp irh uw {(Pf. XIV), On tIin hnr l l  nnrth or 
Glncipr C w k  two hydmulir plants w~~ art work. Tu the north Rnrk Cmk wiw ~ l s r ~  n pru- 
dttcrr. 

Anvil h k  inprulwlrly tiin most ut~ted ~ ~ ~ ~ - ~ ) m d u t ~ i n ~ ~ l  nlnm i LI hl&9ka. It in th43 nLP(*nm 
on which the first rlnim.; nl the Noruc r e g i ~ ) ~  n e w  ~tnk~i1,nnd ainco thnt, time hw always tmn 
in thr fimt rank nf p d u r m .  Diwttvpry ~- Iu in~ on Anvil <!rwk h~-4 nIm&dy hrpn worksd 
ovrr t h m  Limm and r h ~  ~PR\TI dm othrr <.Isin19 llns 1~nt.n mo~ecl twice, A Forre of rrwn wwl 
rrnp1oye-d durinr the mlnbrnrr on Nn. T ulrrrrr. I ~ l t  r n r m  R X ~ P D R ~ V R  o~mrntiuns WOM ~nrrilrd 
on I,y the Yinnwr Chrnpany nn Nu. 5 ahlwr nod tllp lwnch olr No. 3 llrl~rw and I>y thr Wild 
Ckuw Vmmpnny un Nm. K and 10 H \ M I Y ~ .  Xlining wnn n l w  done on t w n  of the hqcrtjcl~ rluirnn. 
On the 1tppl.r part. of Anvil C'rrrk. n! Sl~r.rinirn I<ulrh, t,l~e Miwane Conipany instnllrd some 
Fa* clrvmttlrrr, whirl1 arc t r ~  ofnir~ll,cri wit11 wntcr Irom t111~ir ditch. 

ThEm ww littlr nr no mining rrn Ikxtpr rluvk, fnnr~crly t r t ~ ~  o l  tho I n r p  pmdn~am, llut 
many nl tho finin1Irr thni~gl~ wll-know11 r ~ r k r ,  u s  Dy, Bourlnln, Ncwton Gulch, and ofliors, 
l l ~ lp rd  to mnktl I I ~  Xilo yrwr's u11tp11t. 

Ihlring thr nurrrrrlrbr t,wu ~tnanl nI1rRpI1rs U'I'I'I~ il~qtollpd On h m r  beach--an@ at t b  mv( t*nd 
r d  town, tllr rllhrr w a d  oI khdw RivPr. T11ry I I ~ O ~  i l ~  first instanc~ OI tho m e  of &grn 
flrrmpern in hnndliri~ #irlrl-lrtqtiri~rr ~ 8 ~ ~ l r ;  IIPRI' ?;llmr, arid their adapt nhility lor thst p u r p w ~  
is Y( prncticnl inlowxt, 111 nll wllrr nrr r n p ~ d  in nilch work. It must tr admitted, horr.l*rer, 

that t.he c.rtnditinnn under nltir-11 t hry nna uwd RIV dillrrmt Tmm t h m  prevailing nn the. 
cmeka, Binm thry linndl~l linr, Irmr pa1.1~1.9 1-lairfly hnd nre DOC required to clcan n lid bpd 
w k .  

At. tho fimt lm-alily, RIX~I t 21)o yrda rwl rsr t 1141 St~tllndnPrI Oil Compnny'li hildinp, a .lCJrnnl 
wrnpr in operated I)? n 7T~hrrrrrlniwrhr Illming t*lipnv wil l1 tbrrr drums, whirl1 =rum a 
full mnfrrtl rrf I I I P  uctmpr fmnl tllr 1.11~inro Tllr- w.rlqrr ninkl-~ a trip in n minub nnd B half, 
dimlng A pit n h m t  3X) T r r t .  lrmg H I I ~  lrnf hr.1 Imvd nf thv rraidt=r md. Tho rngina is nn 
licar-y nkida and m n  2w rnt~vrd )I* cli-*Frrrt. -1 5Et1irua twz 4 I r r b t  lmmd and twt l q ,  set 
12 imt nhll-n tht~ ~ r u i ~ d .  i~ IISEN!, a i ~ d  wntrr Itlr -1riiri11g i* pnlprd Imm tho w~ wilh a ~ s n -  
line em$nr. Thia plnrtt rn* in olrrnli~rrl rlisririz lhr Intt1.r plrt or the wnwn, but f b ~ t  wcst 
o i  Snake River waq rvnl n.nlly fur tv~rk l ill II~II. in tlir lnll, Ihnt lilt Sn Find hwn accornplish~d 
when cold a ~ n t l t ~ r  wt. in. 

Trna d r r d p  wrm in cnam r l l  rtmuimrtir~n ill tl ir Nntni- -ion dtirin~ t h ~  summer. nna 
II~P Inunchrd in Octrlhpr n t  o p i n t  on Nntng. Rirrr vi~qt 1tf " S " ~tnt ior~ r ~ t  t,he hT(lmrr - l ~ t i r ,  
Railway nnd ntwut 13 miles 1wltlw Rl~nn~br l'rnnk. This iu II II I~~P tlu~rl>l+lilt drcd* nnd i4 
ready to e n  work tu wmn t h ~  RAIUII~ i ~ .  (!I~IH.P~~ in ths xpr in~ .  Tl~n Inild~r, with its 
chnin, the sump. and thc pump nnb co.ont~tinrd in orin llt111 115 trwt i r ~  I ~ n ~ t l l ,  hr~l, the sluice 
boxm am l~uil t  on n wpnmtr I M ~ .  . \ I t  wc.~trir~g p~lrrn, inrlltrlin~ thr li~rge c~ntrifugnl 
pump for ritx-nting ~ M V P ~  Imm the wrrnp tn tlhr ~ l 1 t i t - r  Imxrs, nrr r r l  nlangnnpw ateeI. 
Thp Imd&r mny lw oprnt~rl to a drptll nI  alrr~rrt :#) lwt. I 'rl~rlr lril is uned I r~r  lurd nnd 
tho d r d p  has R C R P I I P ~ ~ ~  of 3,OlKl j~urls ptnt t!r~!.. .i J h l l I d -  11.11s t111g to Iwd w k  brFnre t,he 
I-up, hut IKI mining was cnrricrl on. 

The other dredge, 01 tho dipper typc, i s  lrring Iluilt on 1 llr ~ n r l  npiL I ~ L  2 1 ~  mouth of 
Snnkrt Rivcr and wilt oat, hs crlrnplrtad rill t11ta i - u ~ ~ i i i ~ ~  sm*url. I t  AFnls pnrllnlhcr Ihnt 
dredging. rnns take nn irnprtrlnt pllrt. i r l  mirlina on ?crt~~rd I'4~rlinx11ln in t h ~  npnr futitre 
nnd tttnt i t niniy flelp 11) ~ o l \ - e  mn~e ut Ihn p r u l ~ l ~ ~ i i r  ~ t r i r i r ~ ~  i r ~  tilt- rxpluitntia~ uf ~ h n  tuadrn 
~ c u v P ! ~ ~ .  

Twn rrte~m aliovels wetp in uppmtior~ on dilT~wril prr*pl,riilw Iln tl111 rust uide 111 Nc~rne 
Rivcr, near I m e  Crwk. Tliey w~n. equil)prd r r - i~  I1 t nwkc 111111 IWP* ll)r tr:~mpui-tinfi p v p l  

fmm thn p i b  to sluiw boxes nnd rmp l~~yrd  SII~IIII ltwot1luti~t~4 tli III~VI~ ttid* cnm. A* was 
the case on mnn.y other prop~rtics w l i ~ r ~ ~  fi~*\#' nln~lain~~ry 1~11s in~l~h!ll'd, ilm rIiovrEn were 
not in plum till letc in the summer, su that thc wrwn w ~ r  11 sl\<\rt nnr. 

An ncmrlnt, n[ ditch const,mction in the Nnnle r ~ i u n  i s  plirrtr 1ntc.r (pp. 141-144). 

Bull. 284-10 



ALARKAN MCNERAL R E B O W E N  IN 1 0 5 .  

PENNY AND CRIPPGE RIVERS. 

There wns Eittle mining on Penny River in IW5. To tho west, in Crippla Rivrr Valf*y, 
work was curried on chiefly on ,4rctic, N u ~ e t ,  Oregon, nnd Hungry cwkn. Thorn waa nlm 
soma proqmtitjg on stwnms nt  the h e ~ d  of Cripple River, but the principal pmjert wm 
the construction OF the Cedric ditch, which i s  dewritmd in mother placm (p, 143). 

IRON CREEK. 

Mur.h interest hn* bean aroused during the past gear by the d~valopmnn~s on Iron Crook. 
Thia  stream is n trihutorgr of Kruagarnapa or Pilgrim Rivnr and joins it n little mom t h u  
10 miles M o w  the outlct of Sfllmon Lake, Ths prtwence of plnld kh4 hacn known Fur some 
yeam and a modcrate m o u n t  ~ R R  bee11 prodt~wd, hut the cnst of a~tpplina hm rebrdcd 
development work. Mining is carri~d on nlmwt entirely in Ihc upper pnrt of tha cmrk 
valley, although some fine gold haa been tnken out holow. On this part nE the Atwarn tho 
gold is coarse. Nuggets of conaiderahla A ~ Z A  have been round, t.he l a r p t  or which, enlusd 
~t abut  %&W, wnr tnken out lnst summer. %ma diffirulty i~ cnuwd, on n, numher or the 
claim, nt times of htnvy rnin hy flooding, bi~t a mom p n s r l  nnd murrious difhuliy is smnll 
w ~ t e r  supply for sluicing. To remedy this condition ono company had in vourm of con- 
struction during the summer four ditchae, three of which are nbout 3 milen long and the 
fourth hboiit 11 miles long. These will hrnirrh a b u t  XKl inches of wkter when iinish~d. 
The work WM just hid-? strirled when winter set in, but will bo carried to completion next 
summer. 

SOLOMON RIVER. 

PLACER M I N I N G .  

. The *won of 1905 wns not an important one on Solomon River becaum RI ib p l d  oub 
put, but nttmcts ~t~tention rnther becaum in it n movement WRR stnrtPd to   up plant tho 
methods in general use lor handling gold-bearing gravels Iy otbem more nconomirnl In 
their operution land thus to reduc~ t . h ~  cost of production nod incrpw the amuunt of gold 
mined. A m o q  t.l~e rnechmica) devices employed the moat expensive and the mom impnr- - 
tnnt from the standpoint of i t s  capttrity is tbt! nsw drdge launched an Solomon R i c ~ r  at 
Om> Fino, 5 miles north or L%lomon. Thia fine dredge ( I I .  I, p. 1) i s  of the Dugme type 
apd was completed nbout tho middle of summer. The ~ r n v e i s  here om not ol v a t  dcpttl 
nnd while t h e  depest  excnvnt,lon yet necwwy wes hut 23 feet, the elevator clrn h opr- 
nted to n dcpth of 28 feet M o w  the water7a level. There are M burkets in the chin, ~wl r  
with n capacity of B cubic f e d  and weighing 1,154 pounds, the total wekht or chain and 
ladder being 149,W pounds. The buckets are mquired to elevak not only the gravelp, 
b u ~  about 1 foot of the micz-schit h d  mck-an important mutter, ~ i n c e  an ita ability to 
do so mny depend tbe auoces of the dredge. Neither dredge nor steam nrraper will clean 
a hard ljmestons h d  mdc. The power nwd is steam, but the machinerg ir FO mnntructcd 
t h ~ b  ~Ewtricity mag be %ibstitutd nb dight m t  and with little l n s ~  or t irn~.  At p e n t  
the grenkt  itern of expen* i s  cod, dmce the entire pknnt requires but three men lor its 
aperation. Et is pmpoaerl, how~ver, to decreaw the e x p e w  hy using electric power, IgPn- 

e k e d  either by ktter or -ihl_v at the heath, where fuel is 2P59 expensive o&nR to de- 
WC~sed freight-charges. 

The gmvpb to b exptoikd were thomughly prqeckd,  &tore the dredgp wnr butlt, with 
R tlltctbn drill which prored I&IE wet1 ndepted to the pu-. 

Alrout the rniddte 01 summer a swam shovel was insixlied on the first tier of henehw m e ~ k  
of .%Snlmnon River. Pmctirnlly m work was expended on pay gravels during the IPW 
a e k s  after the machinery SRS put in place, t h 6 t i r n o  king devoted to the construction 
of n M-mk drain, hut the plant is ready to he put in opemttoo na w n  as the p u o d  IS 

sendy in the spring. 
Gravel k lnnrlprl on cars or21 pardsepmity hy s I-ynrd dippr nnd drawn up rt low incline 

by n mall hoi~ting e&e to a platform, *here it is dumped at. tba hesd of the sluice boxes. 



A stream of wnbr, miRted I)! a mltn nt 1b platform, carrim the p v e l  into t h ~  boxes. 
Empty camn~n down the inrlinr tn H short milrh, Irnm which  the^ paw to the main track 
1mlow tho Ionding mnm and nrr mady !o I r  fillcd nguin, the acerage time for u mund trip 
k ing  nlout tlirrc rninum. It WM found t h ~ t  l l i ~  hoi.uting engine used wm m a l l  nnd that 
mmn difictt1tip.s anw, owing to t l i r  manner in which tl10 t m k  was laid, but the.* d i f i c~ i l -  
ties can r ~ a d i l j  hc ovonntnr. I Y u t ~ r  lrtr bluicin~ i~ b m e h z  thmugll a .%mile ditch from 
SLov~l h k  t~nd dt.lir-prrd a t  nn ellwit inn or27 imt n b a  the hox's. 

An cxpriment whirh i~ oF nn a r n ~ l l  irnprrrtaw~ in a wuntF where a 01 water under 
suficient lload is di%rult to nt>lrritr, and sh i rh  i.i $4 pppecinl tntcrPst since saved under!&- 
i r ~ p  of ~s i rn i la r  nn t Itavo not l rcn  mrrr~~qtu l ,  a a s  him made- on Solomon River I& sum- 
mpr, namely, tho pi~mping o( writer for I~ydrnuIw p-. The plant is Imnted a short 
diuhnla ntw)v(! tlir. strait1 wbovel jutrt m~ntlonrd. T ~ P  pump i s  of the fhm+tPp ccntrifupt 
t,ypr, drir-~n Ily n t l ~ r r u ~ r y l i n d ~ r  ~ ~ a o l i n t ,  ell~ine o IZ .5  I ~ o m p w e r .  The engine. stsods on a 
sri2>work dl ~ F R V Y  tin~hcm r t  in tho ground and filled in a i i l ~  concrete, makirq a m l i d  foun- 
dation, h firm lnundntiun is RII ah~nlute nrw-ity For the s u w  OF such ticavy rnar l~ in~rp  
nnd was not ubtinrd t r t~ t i l  ~ l t v r  W S C ~ P P H I  ntdprnph Id tmn made, for th F m n  m u d  
Lnnrth  thum~d, h n v i n ~  the nngine on n Led or water-tined pveLs. 

T~IF pump delirom, on Iln aucrap. 'lW inches of watw with a head of 140 to 1-50 fmt, 
which ia  divided htwrcn thc giant and the hydraulic elevator, the l a w r  part going fa thr 
rlrvator. Kith the p m n t  w t t i n ~  watcr i* carried l ~ o r i w o t n l ~ y  a divtanm of700 or 800 fvrt 
to the pit 3nd A ~ D V R ~ P R  C ~ A  ~ r a r e l  ta a \>eight OF 15 Feel. An devrtor with Ri-inoh ~ h m t .  
and 18-inch upcnnt is uwd. 

Tho enffinn ri>rluires 2,W galIons of oil pPr day, rtlsting 17.5 mnh3 par  allo on, and tlm plant 
i s  operated by a Iorce of six mm. Unnaider~lhe timr was lost thrnugtl d~l~y~31~ c.nused by the 
cndoa or eierstor, but the intPrruptions WRW largely dnno sway with Idom tk Bpnwel 
elrwd. 

Elwwhen? on Mornon River and i ts  trihu tsrirq thc mining methad. nmployd nm hydrau- 
licking with thc sir! o l  t~ydrrrulir elevatnt.r, pick ~ n d  ~ h n v c l  work, and i l l  one c m  w r a p i n ~  
with h o r n  .=rapers. 

North of Snlonion River them mas somrb work on ntmmm f l o w i r ~ ~  inbo t,llu CEIRA~PIMLW, 
chiefly on Ruby, Wilfnw, and P r n ~ l o p r  cnbpka. 

()I TAIKTL MINING. 

Nnmmag q u d  veins, many of which carry  mall amaunb or mdd, h ~ v e  h n  f u ~ ~ n d  in 
various psrts or %ward P c n i ~ l a  and wqmn of quartz r la la9 llavs k n  ntakod, but the I?~R 
B u d  mine, on thr r w k  nT thnt naln~  flowing tnta kl~olnmon I t ~ v e r  11 milon above Gnlomnr~, 
i3 the onlr m r r p n r p  or this kind whirl& i* h n g  ~ ~ t r r p r n l i ~ l l y  ~xplnitnd. Tha ore mcurn am 
rwe gold in quartz rein- rn a frsrd ar l i i~mfs grnpt~it ir whrs! . T l ~ r w  ~rppcars in 1m littln or no 
pyr i te pre.wnt, hut smm iron stain is H ' P ~  n r i  t l l r  clamrtx. thrrlopmont, work  HA aona 
steadily foru~fird unt i l  the f r ~ r r ~  of ntrn flus ~ u p n l w  om t t ~  31 ntnmp. An indicalion 01 tba 
ronfidrnrt! whlch t t l r  nwnem IIRW in thcir pmpny appan in Ltlc rnct that cons~dsreblo nRw 
machinety am rwentl~. lnaralld 

COUNCl L REGION. 

The fltuncil rcginn during ff ir mbmmr nf 1Ani has nlw Irwn the emno of severs1 exp r i -  
mcntR w110tw r>lrj l~rt i~ In szipplnnc old ulrttcud.1 d t~madlmng gold-learing grnvel hy ch~nper 
and more pficiprt~, UIIPS. 

The Wild I;oc~r! Ihrnprtny I i w  l w n  nnd  rill is rlic rIhkt ndrcmt~ in this &on of the usn 
o€ ltpdt.aulic elrvatom lor thin puqmw. Its rITorln 1 1 ~ ~ ~  k n  d~rec~ed l q l y  rowsrd p ~ r -  
fmtong t h ~  opration of t b ~  plcvator ~ n d  wp-inElp ~ov;nrd wruriw a large and wrmansnt 
wnrrr  upp ply whirh can 1w dcp~idrd rm In all wnwnq. This has 1-n sccompiiheri hp the 
rmmplrtinn nf n ditrh, m rlrscrilwrl Inkr (p. 1.18). TIIP campan! elso makm w a I  thedemck 
nysh'in 011 UDC ~ln i in ,  but most or Ihn taihngu am removed by hydmlic elevators. 
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A pumping plant For hydmuIic m i n i n ~  ~imilar In that on Tw!ornc~n 1Fivc.r I ~ H S  rwr+trtl un 
Ophir Crerk during the curly p r t  or t l i r  seamn. It ,  tlifl~n tmnl thr. ttnr, rrrl Rhq~ninn lliwr 
chicfly in tho power o l  r llr c*na, sinre the machilwrr is ul ihs mmr kind in k t  h r m s .  
This enginr is of 1% horsppow~r, weighs 25 tnm, and uws oil from Rak~rxiirlrl, rill., iw fuel, 
t lw svrraqt~ cost nl oil b i n ~  35 ccnts wr gnllnn inrludinc tlli. priw or ranks. So diffir-trltg 
was enmr i tewd in murin: 11 I irmtn~rodatinn I(rr 1h1- mlwl~int*ry, 5inr.r 11. m t q  nn tlrr d i d  
w k .  Twn 11t11~drcd and i i l fy i w h w  ol watnlh with n Z>PRCI vrr,vinp lmm 120 ta 1.W f~1.t .!I- 
divided h ~ t m  the giant rr l  I]-irich noxzlo ~ t l r l  Iin rlcvator ol3incl1 d ~ t ~ l h ~ w .  Thc nlrr-tt- 
tur 1- ens-inclithmet ~ n d  IL 1.7-inclr uyclmt wl>irli WRR Intu~id to hr! tou Inw undwns r e d u d  
hp ilurrting a 12-inch pip. :\ stnnll nnszlu on a canvar Itow i.9 uwd Ea grvuurl ~l i l ioo 07 the 
muck k lum t11c giant i-i ~rnpluptd, Omvrl i ~ r l o r n t ~ t l ~  ffiwt nnd it is strid that under [nvrlr- 
ahk cirmrnutann.s 7-50 ? ~ ~ r r l v  rnan b rnnv~r l  in n dny. 

A t  lwq* Iwsl i t iw nn Ophir ('rwk {rials (I( strnm H C r R p l s  for moving gmricl h a w  been 
made led wliilr l l te srntprr l ~nvc  not Inurn nprmlr t l  nt, 11 profil in r i t h ~ l -  r w ,  ow in^ tu 
inswficient power. lark proprr ~c[uipmcnt. and ~ncuywri~ut.e lo l~nndling, i l le results nlu 
~ t ~ c h t h a t n m ~ ~ r ~ ~ . r t r n q i c r ~ i r ~ ~ i l l h m a d ~ u l t b c m ~ n t ~ t l i ~ r y ~ a r .  hlanyu l th~d i f f i c r~ l t ies  
b> h rwrmomr h w r  Im-u l t ~ r n r d  arid it i q  I ~ ~ l i ~ v e d  1 % ~  thuw W!IU L ~ V O  mtld~  ~ h r  exprrirnpnt-q 
t.hnt t h ~  vnprirnn g ~ i 1 ~ 1  In*t xllrnrnrr wilE ~ n ~ h l c  Lltsrn l o  rnacflineq adapted tn f,lw 
mnriition.: nntl l r b  c>prraft. ir * ~ r r m f r ~ l l ~ .  

Jtl thr [imt rs*r H 2$-yard wntpr ww uwd. Pmver ss lumishcd by ??I -lint, rt~pir~cr 
and the wrapr w t ~ 4  l i nn~ l l c~ l  1 ~ y  twcr storl rablm rurlning orer IS-itwh s h ~ n : . ~ .  Tlir tnil 
rupc panrrl t l i r t ) ~ i ~ t i  n s l i ~ l t  tdrrk moved I? a smnll swam mnch, thus ottsining n Is t~rn l  
movemrti! l i lr thr7wrn~c.r. .\ pit 270 k t  Ir~ng,75 Iwt widr a t  ontend and I 0  Fwt width at 
the d h ~ r  tt'm ( 1 1 1 ~  and 1 J t ~  r r~irosr l~fs l ,  lad rack taken up ioadepth nt I! I e ~ t  :I rn~tnd trip 
reqi~ilurrl u2lrlut IJIPPF minutm, hi l t  1111. nveW amount WV gravel mmed each timc varirtl 
Frnn~ I $ gnnlr; 10 2 yarrlr. Tilo gmrrla w m .  pulled up a slluri, s t e p  i w l i n ~  and durnpd 
into thr *l\iicdi IIIIXCU. 1'11~ p n l i n e  ~ n g i n ~  in uw was found to h pmdp ednptrrl tn ttrv 
work, nitlct, tho s l rn i r i~  on i t  wfi3rl-l not. m f i r i ~ n t l ~ u n i l o r m  l o  give p d  w~r l t r r .  

On tho wrand r I ~ ~ i n l  wllcre n R ~ P R ~ I  w m ~ r  H'M eutplu.ved m l ~ r l ~  ul I h r  q u i p n t c n t  ~tiadc 
Irw uroF wn.9 origitlally intended Enr nitrer pqmws. -% srsnpr  sit11 a c n ~ i ~ y  IST 14 yanls 
rind weighing P,7IX) ~wr~ndi: IVIB operated Iry +#wl mht~.v Psnrtn un crlgitw nf 2.5 I t o ~ p r w r r .  
'kt\ nltift thrwk w ~ s  n a r ~ v ~ d  ly a ~ r ~ ~ u l l  h a d  tvinvtl and tx-v Incn. Tltr I lrr l  rru-rl WIIM trudl* 
oil ~ r n d  w w  r x p n d m  t~rcnitrro uf t,hc p a t  axprivp ttr Irripliting-??2..3E pc.r tort -<In 
Niukluk Ilieer from C'hepnik tn Ophrr Cmk, t o  m-Yliclr IILII*~ In' 1tdtJ14 t l l r  i r ~ t  01 twipht- 
irrg ttr L~IP cluiin tmrrk tlhc river. Three liundrrd ya r~ l r  uf ~ m r l - I  WI-rc PI); t h m u ~ h  tlro 
1 ~ 1 x r n  p r  dq-, IIUC I ~ P  wmpr WES foend to  rpnlizp Iittlo U V R ~  .X) p r  cent ul ~tl: ~l~iw..ot~tirul 
mparizy. SIX men, ~ncluding & man 8t the ta~hngs wow rcquimd to l l ~ o d l r  tfic plnnt. 
Tluring the corning s e w n  11 1s pmposed tn lnvtall 11 t l~on: powrFul tknElttr nnrl larpr 
srmt)frq dumping dtrectly lnto s l u ~ c e  boxes, whiclr will l l ~  e t  Irlwi-r tllnt~ tllv present l ~ n n  
nl l r ~ x ~ .  11 -mall sc rap r -m l l  then IM required l u  ki-rp tl~r lu~v~ar mr! of LIIU Jnrxos tree 
broin ~uil inp.  

S h u v e l ~ n ~  rntu skuiea b n s ~ ~ .  h e  Encllnc and rat ysccm, nnrl hornn nrreprr- am tlir l inly 
other med~nrln Irp wh~ch gold w won nn Ophlr C h ~ k ,  rxrBrpt  near i tn I n w r  end, where 
tlin nP Soto drpdgp t~ at work. This d r e t l ~  wn.1 trwrl Tint on Niukluk Iiiver l r low 
C'ouncd Chek in  1933, then mar-d up the rrrpt, nnd linnlfy, in tho eprlrig 01 1905, w w  
ylurpd nn Ophir C w k ,  this kwing a t r n m p l l r M  hp d i ~ l r ~ g  a nhort et~nnl i ~ c m w  t l l r  nar- 
m w  neck of land sepralmg L I + e  nver frorrl t h ~  cnr'k rrrnr t trr. plnrt- wlien* t t ~ n  crrck Itv~res 
ttis h ~ l l s  to emss the nsPs flarr;. The d w r b  on a spud 111ttI I-IUJ Iw ~ ~ w t - t * d  In 21 leet 

of wtttpr. It handles a h u t  I ,YM_~.nmh p r  dny, trrklltg l ip  lnriri 2 t u  D ~ncltes uI hrl rock. 
Woad 1s uscd as f u ~ I  m d  curts n l rn i i ~  5.q pPr ~nrdl, ln~t r lw  pncc raner at delterent xea4pn.s 
oE the year. 

Besides Ibr  work on Oplilr Crwk and i i s  ~ ~ r a n r h ~ ~ - S w p ~ t c a k p  Cwk, Dutch Gmk and 
its tr ih i~tary,  Snowball I'wnk, and rmnli~tl Cmk--nlrrllng w m  rarned on In the Council 
region on Warm, Goldhttom, Elkhorn, and Camp crrckq, alI tnhutaneaof Azukluk River. 



Tho only w i n t ~ r  rnining wan that on Sno~vbalE C"wk. In  mnncctinn wit11 the p l d  d e w  
ik nf E)phir Cmrk i t ,  111uy Iw ~ n i d  l lmt tllcb awctlmnw uf rirtnalmr in qurr tz \pin* ntl 

t ' m ~ k n d  [!mrnk t11t~ III~PII k t ~ f ~ w ~ i  for q\-t-rnl Trmw und llmnl p r l t l  nrt ialpni iq Fr~t18itJ in1 t l t ~  

~mv1,1* t l ~ ~ m .  
Su~btlr r l l  Ccn~nril, c r i ~  \trl*inr: C'nark, R wtinll str.rin slrn~et w m  rmplnytv! during tile 

sllmntvr ti) strip rdT thr nv r r l r~ ln lm  Inmi  par ,m\r.lr nlnr~tt n ~ r i i l ~  enst of Xilikttrk Rirrr. 
Tim pnrr1.r 1 1 ~ r r   ha^^ a tthirknrss ni i ~ o i 1 1  3 to 4 I r r t  and t lw niurk R ~ X W F  nfmi~b t l t ~  wme. 
Vir arFrC liw an 1 4  rock, whirl& it p r ~ v t m t ~ ~  In n tteptll 01 2 I ~ r t  in noitin plarr-~. l l r~rk 
and prnr-t-1 wpnl limt r p r l l n r r r l  I? t i i t *  wmpr t<r wittcitt f i  i n r l ~ r v  r r l  l r r r l  wwk, wlirzi t11r 
remaininr p r e l  arlrl an 1ti11c11 t ~ l  t l l r  M rtwk AS WHI nPrPwtir-y wrw? taknil I I ~  11' halid 
and s h o r ~ k r l  into ali~icr Irrxrr. ;I ~ I I I ~ Z !  .Pcrnpr In)l~l ing t WII-I i l i r (1~ IPI R Y R P ~  WIW o p m ~ ~ r l  
by fnur lim, t h m  o f  wliirlb nt tnr l~tv l  to ~IIP srrolwr ~IIIII d;lo rn l r i ~ l i  L i b  r shift Irltwli. 
l l r~ch annoy i r i~  rblay wuq PAIIW~I I +  ti110 I i ~ t i w ,  ~ ~ l v i r l g  in pnrl, t l u i ~ l ~ t l r s ~ ,  to t lw t a r  of 
slh~nrtw ni t r n  .mr~nII dintiwtcr mtltl It~iElwn to kvrp 111:. mp*N and R ~ ~ P H I ~ P ~  rrw f w m  -nrI 
PI~A OF IM or 110 dw~ Ey .W Iwt m0wr (III~ nlltl t l i r  gr~vv14 ( I ~ ~ t i l p l . r i  n l  onr w i t h  nt l t nl 
tlw r a y ,  tho tint. mqnirntl tor nnp nnind trip vnrying (mill twn and n l jnl i  tu t l t w  ininnirw. 
Powcr was Ilrmished ly n amnll utmru mn~inr. I\'rnd rnu usrd IM Fuel ~ b n t t r  tlin hi lpr.  

Only 1: r-ord.1 w ~ r c  r n l t ~ i r e t l  p r  d~ny. l>ul tltiu t w r  $13 p r  r+urd, ~ i n c e  no pmri~inn for 
frlrl tiad been nlnde ~IIV pmri t~us wi~r f r r ,  nnd i t  harl tn Ir liauled in winrnrr  wtinn WagrR 

WPW l ~ i g l ~ p r  find Imialltinc r r i l r r r  r l i l l i r - r r l r .  

C)t,h~r opretcmi rlrb Mrl*i i tr ('n-r.L r~ i l i r r  t~tnkr I t r  r r t  t I i r  111tw wrnprr, as is dc~ttw nnnr 
Id\n ~ i > o i ~ t l l  r l l  Rnnin (trrk, or ~ l ~ n c r i  ~lrnr~l!. i11ta1 *luliw IIIIXW. 

DANIELS CREEK. 

nnnirl~ rrrrk mntinur.~ to Ir len i ~ ~ q n ~ r t s t l t  p r r w l ~ ~ w t  r r l  p d d ,  and with t l ~ r ~  wukr  RIIP 

pi!: n\.niln tilr wilur Illr r l i l l ~ l t ~ r n t  mrf 1I1r T ~ p k t l k  tliirll clirrtllrl inrnrw iB outptlh d u r i l l ~  
th r  r n l r l i r i ~  ymr. . tr \  i n ~ r m ~ t  irtg rtlrt i t1 c ~ l ~ ~ r i r + r t  i tvt i  wi t l i  I!IP t i w l t i n ~  OF Daniplu rrint,k 
p r l d  id  i t *  IIW i ~ b  wr i~ lht  t f ! ~ ~  141 ~III- ~ ~ ~ l i ~ f i l i z ~ t f i r t ~ ~  41f r inr~nl>nr c+ntr~l~t  in t h ~  d ~ t i c + r -  ~WIXPT 

I I I .  Tllt, clrl~ialnw urrur; i r i  tl118 rrrrbk gmrt*l-, 11111 is nut known in the t ro r l i  
~ 1 1 1 ~ ~  i t r  l l l r *  wrlltlb. 

TELLER REGION. 

Thr pdrl m ~ t p r t  Irntri the rrgilui r~l jnc.rr~t  l o )  Ttblltnr arIlri4a.r nltncwt r n t i r r l  from t rm 
r w k g ,  I h l r l  Run nnrl Rerirrg Crvt~k. Of tlirfir., Gth l  I h ~ n  in I ly  tnr tlhr l a p r  p d u w r ,  
tlm~ pItl twing I akon lrrrrl~ r l l ~ i r ~ ~ s  lu~.ntrd juqt ILI,I>\ i a  lllr it lor~t h rrf  .Ilrlrr I'rrrk. 4flninfi 
on l b r i n ~  ( ' r r ~ k  W R ~  R~IIIOS~ r i~ t in - l? -  rwtr ivtrd I n  l l b ~  I w i ~ r b ~  ~rnvr- I* .  TIH* p r l t l  i. rcmw, 
hr ig l~i ,  nii<l zlnrvnrri, nnrI i t  i* wid ttint 75 1w.r rvnl r r t  i f  iu pirkr.tl 1111 l?y t ~ ~ n r l .  

Cln t 1 1 ~  .\rrtir+ 4 r l p r .  ~ l u t l l r ~ ~ t  nl ~~~~~~~~~~l Siilr,r, r l - t i  111r~t i  wrnm p m p r t i n ~  on D i r k  
Cmk, n t r i b l i l ~ ~ 1 .  r r l  ";.qmtin~ I l i r r - r .  .\ m p p r  pnir1u.r.f r d . r r  Ianq I*,r-.t t l isru~rrwd in 
t l i ic l  vgn,vicln. I t  i* I r ~ a t r r l  nrnr t t i r  Zlratl t ~ f  h 1 1 t t l 1  Fork nl Snrlrntina I l ivrr ,  l r rw rcn  
Quartt find niSllisn.k rmks. TIIP rtlpprr w r i i w  nn mrlnm~~trb*, r-liirdy l i ~ n l ~ r l l i t p  with 
m i  i t  I I 1 I I i t  r i g  t I ~ I I I ~ .  .\ sllnTi 
25 1 4  dwp 11w i w t t  +ni>k U\MIX I= I!IP \P~IB, 6Iiirit dip to  1110 t~or t l lw~qt ,  I ~ I I ~  lt 111iiut ha 

mrrird drrrr-n 33 or Ti f ~ r r  tnnh1.r Irlrmrv mna+I~ing tlls cmn. At1 itlrI~~i(, 20 f ~ w t  IIIII~ wan 
a l w  Jrit P ~ I  i r i  ~!IP I ~111, *V!I~W t!rivk~b* iq m i d  10 tw rmni I\ t(i 21 invl~r~s, nittl 10 lm I2 
totts nt t*rc =-em takrrr tlur. whir11 w ~ l l  I*. r l r - r l r l r d  tn T ~ l l r r  thiu wiritrr (1IW)li ti). 

KOUGAROK RIVER. 

KO rn~rnher of thc Gro lw i r r l  Slli-r toy I i=iirrE rrliy part o l  t11r K o t ~ ~ a m k  or t l l r  Fairhawn 
precinct in 1 W5, Dr~vt~lr~[l~i~u.rrt rwrrk t r t l  K o i r p ~ r k  Kirrsr consistr.rl I n rp l y  nt di t rh  mn- 
ntruction, hut the ~ l r l  ou t l ~u l  r d  tliv 1vti~11~ nyipicsrl is nut m a l l  cor1tpn.d n-ith 1 1 1 ~  utl lrr 
rPpjons exrppt Nomp nrlil O p l ~ i r  I'w3r.k. .t*ithb IABIII Dirk C.IPP~, Kuu~nroli. Rivvr i* sf 1)m.s- 
cot tho mmt dil[;cul~ plawr r r ~ i r m  r d  S w a n 1  l'mimula to m h ,  and the exphi t t ic tn nt 
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ib+pld-haring pveLs Iuw k n  p t l g  b i n d 4  hy t h ~  heavy cmt of provisiuns sod other 
supplies. Tliuw, until t k ~  p a ~ t  aummrr, hrvv uvually been cnrri~d try h i  lmm T~ller  
through Gmtlcy  Harbor mnd Imuntk k i n  a d  ~ t p  Klrzitrin River to LRPS Landing, 
tbencxl ovrrlanrl by wagon tu  tho vrrioua cnmp, incluJir4: those on Dahk C k k  and the 
trihutarim of Kouwmk Itivnr. h n n g  thr Ru~nrner a[ 1W5, Iiowrrer, whpn much mom 
fwight was rnrried into t h ~  country than during any pmuinus .wason. many of the boats 
wow taken up Mary l7ivr.r to the m a t ~ t l y  mnatructrd werrhrmu~s nt Davidmm Landing 
and lhrrc unlmrlod. Y P ~ p n n  wcro tliea crnpluynd to transprt it over a new tmil tn the 
u p p r  purt nF Koll~nmk liivrr, Mlrnlr nl the mining on ICw~gmk Rives I>= h e n  of a mwt 
primitil-ti kind, oft,~n (lone with a rtlcknr, hut wit11 ditrlres now ro~npleted or in wursp al 
t?wetnlrtiun it will h p u i b l ~  tO redurn the coqt u l  llar~dli~lg gravel4 rnateriall,y. hfining 
has hp@n wstrictd chi~l l j .  to tlie u p p r  part; of t.hp ~ t r e ~ r ~ r  ~ lmve  its forb ,  except on Quartz 
C k k  m d  a nunlbor o l  its trih~t~aricw, which, d t h n l l ~ t ~  tlie go!d hrm bosn obtained at vtSry' 
great cxpn~,owing  to t l l ~  C\IBMC~('P of tlm gmund and thr lorn gwde of t l ~  stw-,hnve 
thus h e  t w n  the mant pmductiv~ c r r r ~ b  of the region. 

FAIRHAVEN PRECINCT. 

Tn tho Fnidraven pmcinct during the last summer and pr~vious mintet intentst hw hctm 
m k m d  on t'andla C h k ,  yet dc~clopn~ent of the Iurnwhuk has gone steadily lomsnd md 
Home p p c t i n ~ :  hw k n  carrid uo in Kugruk River Valky. 

C h W m  CCREIGK. 

Chndb Crock m a  fimt bm through its remarkably rich creek gravels, which wsre vig. 
m u +  ~ x p l n i t d  during thc Erst L w a  years ufter the d'mverp or gold. hfkr them rich 
dcpwitrr had h n  latply worked wt the camp srrHered a rapid decline until in 1- ik 
fortunwr were at thrir l u m t  mark. Thm w h m  cun6dence in the creek was not shaken, 
Itnwevar, t~~mwl their attention to the b e n c h  west of the cm&, where gdd-bearing p a w l a  
wpm f in~lly located, and during the winter of 1901-5 prod& a lam amount of p l d .  
dltl~ougll P!.ndle C m k  is r~gar r ld  a*9 a winter camp md the c m k  cTnim have h h n  said 
tn Im w o r k 4  out, the creek tum~d rwt neartp ball the total p d u c t  of this lacnlity lor 1W5. 
Pay iq mid to !lave h n  round in the bnch gravels as high as tho third tier of claims wmt nF 
tho creek. The dewits are all frozen and ~ o a l  for g n ~ m t i n g  stmm to supplr thp: strarl~ 
pints is obtained from Chicago Creek, a tdbutq of Augruk River. This coal [taw p. 141) 
i a  a lignih-, snd while much inferior &I W~lliagton cue1 ran now bp rumi.shcd .w rhcaply a* 
to c o m p h  with the latter. Candle Creek will p m h b ! ~  h a mow actirc a m p  during Lhp 
wintPr ut 10,% than any other on the peninsula with t h ~  rxmption of Knrne. - 

The more productive claims on Inmachak Rirer are lorated within 1111. first D milm or thc 
vshy below P i d l  River. Thevalley i s  here hmarl and Rat, the river mrandrring widrlp 
and departina farther and farther from a direct line w it spprolrclm ilia *a. ilsidc Imnl 
tlie river itself t,wo tributaries have pmd~~c~cl  1 1 1 ~ ~ ~ 1 1  amonnta DI p l d ,  I t m u m  r m k  and 
Pionell River, including its branch, Old Gbry Creek, whwo gwnttwt pmdurlion wau during: 
tho fmt tbwo yeam alter its dimvary. Mining on Pinnrll River hnq nut I w n  atknd~cl wi th  
much euooew, although pld-bar ing  grttvelu rtre Iwnd imrndintrly h l o ~ v  i ta mouth on 
Inmnchuk River. Development work on ttle Inmwhuk has R ~ O W I L  t h l ~ t  i l ~ r  [my avtn-ak 
d m  not dways follow the pmwnt atmrn coum,  ht t  that i l l  spvrml instanma it runu into 
the gravels on the west side. This is whet might h expcqttld w l l ~ n  nnu atudien Ihc t o w -  

- mpby and - the numerous old, pertially 611ed maandem of thn vnlley. Tllc operutions * 
vf the k t  yew ham hen principally the exploitation of p l d - k n r i n ~  gr&vuh whom \ma- 
tion w- already k w n ,  but have also ~ ~ ( b l t ~ d  in ~xtenrl in~ t h  nortllrrlp limit of those 
p v e b  some distance Farther down tbe river. Mining in bhr ~ravt! ls  of Inrnactluk River 
m d  of Cmde Cwk aIso in rrtkndad with more ~rnharresrrmnt~ than nn I.lro muth CWL?A of 
Sward Penins& The didcdties uise from wvo~al advenm wnditiom, firat among which 



are the Iww pdiwt of the streams and the p w n t  lack of w e t ~ r  for nlioing purpnhn, 
-her with the shortrsecra of the n ~ i n i n g e a w n  and i l r p  caqt and difficulty ol nlltainir~:: rill 
kinds of supplies. 

Chic- ( ' w k  ma1 is mtniog more and mow into u a  BF t h ~  cud nl mining it di~~l i t~ is l~w.  
It i s  expected that the musumption of this wl will IF v t r r  during tho winbr of 
than in the pre~~ding one, since mm. mnachin~ry lla~ i w n  rnsf~llrd arkd grvalPr cflnrls nm 
biq made to plaer it on the Iwal ~tiarkrt. An I1.s ~ ~ I . ~ o I ~ P I F  lwn  ~ t a t ~ d  in rr hti3rtin of 
the &u-vey,a thiq mat is n lignite and twUm in i * l h f ~ d  H n w  yfLL . W P F ~ ~  ~ W D ~ ~ C ~ I ' H  otl ttltl 

sostern side nl SPward Peninsula. 7 % ~  rwrh ~ w w i a t c d  with it nttlrrrrp alwrlfi Kumrk 
River b l o w  C % h g a  Clwk and nlsn nhvr  it fnf n I I I ~ R L ~ M . ~  nf TII~IN, hut IIRVP I~bcn luldrd 
exkmively, and s i w  111~3 psws ~ h r  sanlr UU~~!I-W!II 1) ctr ik~ cr t l~r  wl~iqtu on vithnr nirltr 
of tlle river arr not apt tu rrttlwt nttrntion unlrw unr l ~ k s  lor thr~r~. In the Rurnnier n l  
l a 3  thr writer madc s 11utg trip tu Ctrirw <'rr~k and rrnnt 11p K u ~ n l k  River to llia 
mouth of Independ~ncc Cmk. Chi1 w m  Irrtrurntly Irrirnd rm clip rivrr ham ~ n d  wks prm- 
ent in truficisnt qutintity to be u d  for rticl. 11, likp riot yet hvn d~trnninnd in what 
anlount the c~m1 ir j~rcent  in t h i ~  vsl t~y ,  hut i lx  riinractrr ia 9urh tfbnt it rmn tu?vcr !lave 
t~luro than s, Inca! tnarkpt. Neverihrlr~~, tltr two I'RIIILI(L a111 (.nrldl(* I k k  and Lnnlarluak 
River are fortunate in hsvingsuch a wppb ah ]$nut1 il, w ~ I W  h r r ~  wid, i t  can tc dslivcwrl! 
st a cost of $16 per tnn. 

DITCHES= 

Ditch ~ r u c t i o n  formed RO pmminsnt a lcatum in t l~c  d c v ~ b p m ~ n t  of  the placer d i e  
trich of SRweni RninsuIa in 1lK)Fi thtlt nn account uf r h r t  lias &TI dow merits n separate 
treatment. Small ditcbea mrry in~  1 or 2 nluicc Ilea& of waLor have slways formed a part 
of the n e w a r y  rtluipment of alrnwt PrrIv claim. Suclr ditclrm uausllg take their water 
eupplp Isom tho crmk uu which Ihr rlairna arc situnted, Lhp anter Iiaring no grpebr h a d  
than in rcquind to doli~cr it nt thr* 11ppr end or a Kine of sluicc boxm, Thc ditch- uuw 
being conc~trucked nm not of this kind, l~ut  are inlrnded rnther to dclirer l a p  amounts of 
w a k r  wit11 tho pat rn t  pmail~le hrnd and om frwlucntly of conaiderablc length, such as 

tho Miw~nc ditch, wt~inh with ih varicrua Ilrnnclics mensurcs more than 50 miles. 
During tho summer or 1IWR thew were oilher completed nr in courso of condruction on 

%ward P ~ n i t ~ a l ~ l a  no\ 1~s tllnn 13 ditrllpfi, rarh with a capacity greater illan 1,m miner's 
incl~ne, over hnlr or them carryjng 2,IXM iurh~n or nlure. IY l l i l~  t h w  ditch* am all within 
drain* n r c n ~  tributary to Brririg F a ,  thtsy aru not confined lo any one IocaE~ty, but an! 
diatributod among Ihe vsrious rninir~gregioss ot the -wutb end central parts of th penin- 
~uls. Severrrl lam ditrhm have been built in lomcr years, but in this account att~ntion 
will be ~ i v e n  chicfly to ditcbei in couw ul  rontltruction during l,hr .summer of 1905. 

'Iho S w a r d  dilrh t a b  iks water frum Some Rivcr 8on feet h l o w  tbc mouth of UomLhg 
Qwk, and will d~liver it Lo thc tundra rlnimasouth or Xewtnn nnd . h ~ i l  c h ~ k s .  Its tulnl 
l ~ n g h  will b 37 milm, of which .boll t 3(3 am nos complrtcd. For the iint 34 rnil~x b l o w  
dlkc intake it messurn I4 feet on the httom,  22 fret on tho top, and has a Mod bank. All 
w k w o r k  of the aamP midth. Witll a c l~pth  of 3 fwt [Ilia ditch u~ill carry 4,100 incllca 
of water. The remming ex~gration is but 10 feet ucmss the httorn, the intontion bpi* 
Lo widen it lak. This is ssid to br tlir gen~ral practic: in ditclr romtrucrion on % w ~ r d  
Peninsula; t h c ~  are not original!? dug 01 t11l1 width, but widen tl~mugl~ t l ~ c  thawing nnd 
~kru~hing in ol the sridea. At tan locelities pipirlg was reiluircd-an inverted ~ipllun of 

Winch pipe 820 lmt lory over 3Iobson Cek, and an inverted siphorl615 Iwt lr)lta nvnr 
Clara GrPek. T ~ P  ditch hss  a g m h  of 3.17 to 3.1s fwt p r  mile m d  d e l i v ~ r ~  watrr & ita 
lower end at an elevation of a h u t  SOll fwt above wa IPVPI. 
The Pioneer Company is constructing a ditch to r a w  w a k t  from ~ a m e  River ta the 

mtrth side of Anvil hfouataia. This ditch k ahout FXI rcpt Inrver than tho sward ditch, - 
'MoRtt Frad 8. Tbe Prtha- gdd pscers, Seaard hnbds, h lmU Bull. U. I. ami, Ruway 

Ha. 247. &%, p. 67. 



and is smaller, lwing 8 feet m m  the bottom and hnving a Moot bank. Work on it w u  
begun in the middle of tho mirnmer and about 8 miles were m s t r u r k d  before t,he sraaon 
closd. 

The Pmny River ditch has i t s  iotake on Fcnny River one-hall mile a h v s  the mouth of 
Willow Cnek and hea a Isngt11 of a h t  6 mila. It ends on. the tundra onefourth mile 
aorth.of the h m h  and ot~e-half mile fmm thc mouth of Jeas Creek. The tundm p r -  
tion has a width o€ 15 feet u d  a depth of 1 loot, but is expecbd to increase t o  a width 
of 20 f e r t  and a depth of 2 feet. It has R, grade o€ 3.12 feet per mile, and ia intended when 
enlerg~d to ita full ~ i m  to carry 3,000 inches of satcr. Very little ice was ~neountered in 
the coutw of construction nnd no pipe or flumo was neneery, so that the cost of the ditch 
m unusually low. 
k second ditch wes built on Penny River by the Pioneer Xning Company. It hm a 

length of 11 wilt-s and is intended to carry 1,500 inches tb watr>r. It begins one-fourth 
mile above Little Nugget Creek and ends nt  Sunset Creek at  a point 250 Emt above Snnke 
River. The width on t h ~  bottom ifl 7 isst, the depth 3 feet, and the gmdr per mile 4.22 
feet. No solid rock m d  very little iw wew mot, but 2,200 feet of pipe line wrrr required. 

The Cedric &tach, in the Cripple River drainage basin, was constructed under unusudly 
u d v p ~  conditions. It is 24 rilles long and l las  a mpacity of 2,700 miner's inches, though 
not Inow than 1 , M l  incb~s  have h ~ n  run throrlgh it yet. I t  heads on Josie Creek a11d 
will mllmt watnr for more than M miles d o n g  the line, supplying i t  t o  Oregon, Trilby, and 
Arctic ~ m h ,  st which l a t h  stream i t  ends. Fifteen milm were wnstructed in limestone 
and 15,W yards of canvtls were uved in making tho ditrh tight. The ~v~ was sewed 
together, sevon widths wide, and laid on the bottom of the ditch, b u g  weighted and d d e d  
to  hold i t  in plm.  An inverted siphon of SS-inch pipe 2,800 feet long was required 
t o  carry  t h ~  wakr over Oregon Creak, ml~ure n head of 235 leet is av&lable. 

Tbe Indcpcndent ditch, on Osborn Crpek, has its intake an Eldodo Creek 1,W faet 
s b e  t h ~  ~nouth and c m  Bonita Creek, from which water i s  also taken, 900 feet above 
its moutll. Continuing down the west slope of Osbrn Creek is crosses Willow C m k  and 
11- hen rrdvmcd to a point three-fourths mile below that stream. When completed it 
will have a length of about O miles and wiEl furnish water with a head of 210 feet. The 
width of tho bottom is 14 to  16 feet and the height of its lower bank 3 feet, giving a capacity 
of 2,500 inches. No ice or fmt has been cnmuntered so Ear and there is no rockwork. 

Tho Flamkau-IIastings Ditch and Mining Cornpang has constructed 43 miles of ditch, 
beginning at the uppar fork oE Flambeau River and wntinuing uouth along the west bank 
of the stream. When completed this ditch will bavo a length of 28 miles and a c~pacity 
d 2,000 miner's inches. Tllo water, taken from various streams which the ditch crossea, 
will be conducted through a long p i p  line acnm St. Michael Creek to the south side of 
Osborn or Army Mountain and thence muth and enst Co Hastings Creek. 

Tho Swloman Rivar Ditch Cornp~ny constructed a ditch 6a miles long, on Coal Creek in 
1906. Its intakp ie a h u t  5 rnilw above where the dikh now enda st the mouth of Caal 
Creek, and a h a d  of 240 feet is avbilable for mining purposes. It is pro@ to carry 
this water south along the east ~ i d e  of Solomon River to East Fork. This ditch makes 
the fourth large d ihh  in the Solomon River region,,tlme ut11ers h w h g  h e n  built pre- 
viously. These include the French ditch, carrying mter  down the west side of the river 
from John Creek to East Fork the McDermott ditch of the 601omon River Hydraulic 
Campany, which carrias water along the muth side of East Fork to  n point obout a mile 
below i ts  mouth; wd a ditch 83 miles long on Big Hurrah Creek, belonging to the Midnight 
Sun Mining and Ditch Compmy nnd carrying water to Solomon River. 
The M o o n l i t  ditch, north of Solomon River acroea the divide on the Casadepaga side, 

1 mib of which wm constmcted in 1W4, WA~: lengthen~d by 4,000 feet last year. This 
ditch has its intake on Moonlight Creek onefourth mile above Arctic C m k  and reoeivea 
much the greater part of ita water from lar$e springs in the limestone. It ia proposed to 
extend the ditch down the fkadqaga to Dixon Creek, whioh m l d  give it a length of 
about22 m i h .  



Tim Topkok Pitch r~ rnpny .  nt RllrlT, now rwnq 33 mil~rt or ditch. h f i ~ i n ~  d d c d  12 nl i l~s 
to the old ditrh t w n  i r t  191T TTC lrri$nl tlitrh rr'ris 21 miha Irmg, t l ~ d  tL.r intttk~ fit, the 
forks of KlokcrEllcjL Rirrmr, nnrl ~n<l+cS I I ~  t hv pvn-r 1 r t 4  r ~ r l v - l ~ ~ t l f  n1i.l~ frnrn t tic. hncli nt I l l ~ r l T .  
'Shn pwtian ui ihr ditc-lt Irktilt i t t  1!K16 tnkvs rvrttvr Inr111t Skwkl~nt ('rrr+k ~t the ntr~itth trf Foil 
C w k ,  wltnw 1 , T i  inrl~prl ttrr nht~lirlrtl lrrlni t3u. tltrrr Irntnrllw. I t  It*? a wirltli n r m q  the 
lwttnm 01 5b ftvnt, A 3-fcwd hank, nnd n grnrfr of 5.2s E~cl, p r  mil*. Tllrrrr nna -4.IaI fprt  ni 

piping, of 3)- und 3-inrtt p i p  whir*l~ p r m ~ t  tvrl i t  t i 1  tr nrrbrl in ~hiprnq~nt. 'F\~iq is rnp- 
L)lo of witli~tunding a pwrnitrn 111 1 :i1 ~~cr~~rldu. Nrtlrl J n q~tartrr ill n milt* 111 ttinnrnl wns 
rlriven to ~lwdc~n I l1t5 ~ l i t l ' l ~  linv. 

Nurh thr l u p r  pnrt r l l  Opl~ir ('rrrak i 4  dbtrnt rollnd t)y ttir Wilrl Ciuwr Mining ntirt 'Trsdin~ 
Cmmpnny, anrl to wnrk i t s  rlrirn* t l l i ~  rnnipntly Imp r.rmdnir~trtl thn Inw~wt ditrtl 1111 Spwnrd 
l'e~iirw~llfa. Trt f l ~ r  Ul t11iIw t v  *I) [Iitthlt ill I I ~  in l!W 1 I 14 1 t i i 1 ~ 4  M,PTV ndd~tl ~II I W.5. 7'hc 
intake iu lrlrnted nn l't1w111 f { i r ~ ~ r ,  or1  t,tll! tltlrtlt v i ( l o  nl Illlnuik Mnuntnin, 1 1 ~ t  t l ip  wlitrr 01 
FIel~n lhrk  ir nl rl l  tnkvn nnrl thrr rupply thuu ~illl sinnrl i 4  c~ulnd~~ctorl ~ilottg t11{. pnqt nnd 
snirth  lop or tl110 1111111lltnir1 urll:l i t  vnn IF rliuc~h~trgvrl illto tllr! uppl.1. t rilntt nri~n of Ophir 
rrppk, tn Iw i t~ktv~ 1111 nffni11 i r i  t 11" old tlil,c.t~ Irl~rw-, 'rlw ditvt~ f)ur II width of 10 r111lt ti11 tlir 
lmttam, 1R tn I N  krrl nn I l r r  t~rp. ail11 11 wc(6 rrf 4.22 Fwt prr miln. t t  i~ mid lo hrrvn cnpliciby 
of ci,mn inrlim. Mom tI1an 1:z.rXWI I w ~  I I~  tlurnirlc w~rv  nlc~uircld t r ~  carry tht. wstrr rwpr 
II~~RVOCAMR g~rri~nd: ITith thn prubqrnt, rlitctll nyet,rrli i l ~ r  wn i~ r  aupplg i~ rnntlr ronritani nrlcl 
n makrial drcrtvuw ill 1111, enrt 111 rl~iuing noill Iln pwitlln. 

Tlio d i k l ~  kr1uw11 I!* tllc 'S~itlurr~f, r l i i r l~"  is l r i n ~  tjuilt by tlir Arrlic: Min in~ lind Tlytding 
C:nrnpany tn qup1dy \vat ~br fckr liyrl~~nlilir I)II~PIIH(W OII SI~IIALIL f?wok, whit~h flt~wu 1rI1rl I in~nt  IPJ 
Harht~r :{ rnil~.r n{>rtllel~st o l  T14It.l.. Wnrlc tvrq llrgr111 i r ~  July, 1W.1, ant1 15 milt-n wow ronl- 
plrtthd at tt~rb mci rr l  111ut fllnr;cnl, I($ rriilrn l~llillj~ ~ i t ld r~ \  in ihp nl1mmt.r or l(W15. Wntrnr in 
tnkrn from .\~inlxlk Iiivvr, tn11 arltjlllrr I>ruricnl1 7 IYII~I~R l n n ~  w i l l  [HI ~ ' o n ~ t ~ u t ~ t ~ d  to LHp ('oli- 
kornia l l i r r r  and proridv nn nddiriorinl .rul~l~ly. llwl ~ r l  1 ht~ ditch IIW h r ~ n  madtl r l r  rnnpry 
I,.W inclicq, hub l l i i v  rv i l l  In' irlc~uwi~tl 10 31HlO ~nrllihq. 'rlw W ~ T P P  i~ d[~l~vnwrl on Aunwf, 
C'ronk I4 milm nlxwr rl111 III~IIII 11, ~ l r i r l  111ih II! 1 11111 1i1111.t~ n h ~ t ~ d  I)[ 212 rwt. An invrrlnd 
niplrtrn 3,FUX) ktvl lo11fi Illblu)ru ~I~IIII~R~II ('r+~bk HllYi '4 OIF c ' o ~ ~ ~ t r ~ ~ c t i n ~ l  O E  7 ndditinnnl rnilr!~ 01 
dit~ti, whilr 3 miles ~ n ~ r l n d  Shr~llninn ('rvvk n1.l- *IIYPL\ R ylilnilt~~r pipi. lili~ 1 ,KI)Ik I s ~ t  long. 
I n  tho lilxl, 4:nm M-i~~cah p i p  l u~d l l r i ~ i~  io 2-I-ii~rh wrvl ~lrcr!rl, in ~,IIIU wrtbn~rrl 3hillrh pillp rcrluritig 
t v  22-iilcll. A l l ~ i ~  prticril nf tlw ~ l i l t , l r  iq in lirntbntonr!, nnd wnio rliilirully waq A X ~ P ~ ~ V I I C P I ~  

with ico, on0 of 1 1 1 ~  mml ~ritrll+! I I ~ ~ ~ ~ ~ I c I I ~ ~  r I i1ra l i i r i~  1in.r tn rnnlonrl with in h l ~ k ~ .  
In tho Roupmk colrzii ry R ditr.11 i.; Ilr41q 1~11iIi 1 y  $1 rninpmlg of wliir~li Mr. d. hi. Waridtior\, 

onc or thc tlww nririnntnm of r l i r  \liurruc. r1ilc.h I ~ F  Nl>tl~c.. is pm~id~i l t .  11 takw wattqr Ilvm 
K o l ~ p m k  Rir.rl- 31 mil* H~JIIVP ?Ilnrkll~l ('~rncsk, lrl~lnlriir f 111, 1nuu1l1 rh 3Itlnrrrf C*mrk, ant1 
lollnw~ tho lpft twlr~k nl l l ~ t *  rirrr. 1Yl11,n ro~~~plt>tt=(l tllr r l i f ~ ~ l b  rrmill v x i ~ i ~ r l  m rar M>I~LII AR 

Arctic. C'IPP~. A t n l ~ l  Irnfilli of 124 mih.4. Ilt>rr~ 1liuri 7 ~liilr*, 11'0111 11i11 irltnkr to l Ivn>tatnk~ 
C h ~ k ,  werr ronqtrurt~d in 11Yl.i, 11r11l lr.111.k will 1>1, rr~suillrc! ill IIIP ~lwing. \Tit11 n witltl~ 
from H to 9 Irrl on 11iv l n t l t ~~ i i ,  11 2!-ltlot h~r ik,  11ild II g m d ~  v~ryinfi 1rnlt1 4.22 loot prr milr in 
Ihtr upprr 31 ntilt*, to 3.1'3 k w t  i r ~  1 1 1 ~  rvi~ininrlrr trf 1 IIV poi-lion riow Imill, llw dilvl~ will v0n-j 

nlnwt 2,1Ml1 i11rl)c.u of wslrr. lmr. it.: ml)ori?y will Inirr l i t #  i n r -~awr l  t r r  '?.%MI invlltn. ,r\lx)~ib 
1 milo rrf rrwk wrwk In rltw ~nl inrr l  \rlii+tn ttnd S ~ I L ~ P - ~  W I L ~  O P P P U U R ~ ~ ,  lnlt w ~IIP or>ly 1 ,WX) 
I r r t  of iri. hnvr I w n  FIII~I~IIT~~I~P(-CI -111l)n~ 1 IIF ~ ~ 1 1 1 1  m d ~  OF hf~rkl in C'wrlr. This ~tmnrn in 
rnmwd Iy RII inrt.rtrrl xiphnn H i 3  Irrf lirng nlnrlcr nf 32-inrli nntl .#)-irirh p i p  rind with n 
hprmiun nr L?.tiCrr~t, a t  its !owa.st pl~irlt. .knoth~r invrrtod sipllon I,(WXJ Iwt long uning 
.%-, 3A+, 32-, und ,#E-inrl~ pip iq rr-ryii~rrrl nl l:mw ('rwk, As IIM h n  m w t ~ d ,  tlw 
URA of pipe OI dilT~wnl dmrn~irrr  ilrir~'< Snm 1 III* ~IPP~~RH. in fr~ieht. chnrgw. sinw upnrr ia 
m v d  hy nfstiw ihp p i p ,  h t hirrl pi~w linv 3,376 irrt Inng, with I dip of 131 h p l .  silt rnrty 
Iho water ovcr Tnylor ('wk shrn !IIV di~cml~ i..r rxfrnded. Ah thc prrwnt trrminnl nppcwitr 
ITomwtakP C k k  a llrnd II~ Iti lrr! b ncuilrblr. 

A mend lam ditrli nrm- in rnimw of rujnstnrrtinn in thr Knupmk roirntry i* k n n m  
w rhn h'twtl~ Star ditrl~. Its iatnku in Irmtrd on Taylor M k  11 mile* n h n v ~  Midniglit 
Cwk. I t  iollrrws 12w north hank r r l  Tttylor ('tvek to Ko~l@mk River. whPtv, after r m i n g  



I$yl~~r l h r k ,  i t  rontinues south along tho rwE nlnp ol tlip K a u m k  lo  Amtit- h k ,  a di*- 
tancr of 15.2 mil-. The ditch mrnwrm X nnd 9 lwt n r m  t l a ~  Imtfnm, j i ~  I~unkp l in~o  a 
h c ~ ~ ! ~ t  nf -I Iwt, s p a d e  nlX.8 Iwt p r  mile is msintainrtl in itrc (w-tli imrl m k  prt inn~,  and 
its mupity  in 3,MM inrhm. Fntrr tlinirmnrl rtrhir +vnnlu of m k  31nm lmn cxcnvntrrl, nnd 
6M twL ol flcaming, fi lrct wFdr and R lrrt tiigki, with a ~ r r r r l ~  err 7.7 I r * t  p r  milr, nrr rrquirrd 
on hi1 p > u n t l  '~IWIV am nlvn 2,IY)I) fwt, r > l  40-incti IJllblnp, whirl1 19 rivotpd tl~rouphot~t, 
thwr 1wc11g nn nlip joint*. R 1 c 3  pipirlr:rrwwn Tr~yltir Cmk rrnr-halt rnilr s h v r  liork ('rrrl:, 
n l~ur r  it will !r wpprtrrl lr!. c-ntblo+ of l i-inrh wim rupr w i n g  orPr pinm nn nithrr hidm 
of the I-l~anncl and Inrniiny: 11 n~lrp~~~uinn Irridx~ writit a apnn r ~ l  lIWl I~r t .  .ill the u~alrritlh 
trsprl in ron~rnii=rion, ulkr I*.irh~ulbipp.rE l r r ~ n ~  Trllibr In 1 )nvitlmrrr land in^ by wwakr, were 
I f i i ~ l i ~ e d  ov~~rhr~r l  tu ttrr Ktzu~mk,  A alirtn~trr UI n h u t  .KJ ~ l l~ l t 'n .  



THE YORK TIN REGION. 

ThlFing the Fenr 1m5 the York rogion hss  remaind the only pQrt of Aaab giving 
promise d producing tin in commercial qumtities. Tile reginn hm h e n  visited and briefly 
dewrihed a number of tirnes by members of the United States Geological Surve~,a hut, ~s 

it is has continued to attract the atterition of tbr mining public i b  ha* mmed de~irame tO 
mpplement t,lm prpvjoua okrvntiona.  Du~ing the rnonthn of August and SGptember 
tho writer spent mvernl days at R R F ~  of tho known tin-hcnring tocolibies except those on 
Ears Mountkn. 
The York rsgion, in p general way, may be ddened ss n trinngular area with its apex at 

Cape Prince of Rnles, in longitude nbut. la0 5' ~ w t ,  from m l ~ i r l ~  point i b  extonde easlward 
to about longitude lB(IO west. It iS bunded on the north by tho Arctic Owan and on the 
south 1)y Bering b a  sod Port Cfarenoe. Tho settlement ralled Tin City is situahd on Bcr- 
ing Sea a b u t  5 mile~i fmra Cape Prince of Wales. Buck Crtlek ia about 14 miIm and Ears 
hlountain sbout 5.5 milm cast or the cape. - The Lost River deposit. am about 25 milpa, and 
York, a wllwtion of rt few mbim at tho mouth nf Anihvik River, ntmut 10 rni1~-q southetiat 
of Tin City. 

Fwm Norne, the C P D ~ P  of population, trade, ~ n d  ~r~ining in the peniwula, boats sail at 
frequent intervals during the opnu s ~ ~ s o n  to the nluut,b of Lo& River, York, nnd Tin City, 
while hate going ta Katmbue Solind will land persons who wish to roach Ears Mouotllin 
from the Arclic w t  sida, at Shishmarnl Inlot. 

TOPOGRAPHY. 

Botwcen tho York Mountains on tho oaat and Cspo Mountain on tbe west there is a kble- 
Iand &ing ta an alevation of about 6MI feet. T h i ~  taM~-land, known as the York Plateau, 
i a  an old marine bonch which is now dimecCd by ~ t m m  and above which ocmional hills 
rim higher than bhe genaral level, A remnant OF this tshle-lsnd tuna down tha c o ~ s t  tu the 
mt, forming a narrow beuch, a milo or mom wida, as F a r  FL~ California River. 
ERAt ai the. York Plateau nm the York PrlounLains, steep sided and sharp ridmd, com- 

posed largely of lirnmtone srrd frequently alrnoet bare of vegetation. They reach their 
mmmit in Rrmks Uountain, 2,918 feet high, abo11t .5 niiw north OF t.he head OF Lost River. 
Through tbegs mountains the ~treamu have cut their channels to compamtiwly low grads~. 
Abut  I 6  miles north of York, Potato llfo~lntain rises to 1370 Ieet, whilo to tha west Cape 
Mountain, an isr~lated mass with ateep sides nnd rlifrs of granite exposed to the wash of f i r -  
ing Sea and Strait, reaches 2,m leet. It, too, ahows remnenta OF the York Plstcau, with s 
well-mmked bench at about 300 feat elevation, above which arc long level shoulders, prol+ 
ably remnants of another bencl~, at a l~eight (barometric) r l l  a h u  t 1,3012 feet. At the south 
aide of the mountain the alluvial fan of a small strerun h ~ s  been saton away until a bank 30 
to 40 feat high is exposed at the shore. Tile nearer strearnv on the east have s ~ n d  baa 
sew their mouth and tbs lower ends of t h ~ i r  valleys are occupied by lagoons. These 

~Brooks,  A. E., and other~, Reronnaiwnces in the Caw Some and Norton Bay 'on~ Alaska in 
lW: epeeid pub. U. 8. Oeol. Survey, 1W1, pp. 136-137, Collier. A. J . ,  TI" dem%its o%e I.& re&n. 
Alaska: Bull. U. 8. Geol. Survey No. !&%, 1W4, 154-167: Rgwntde%elopmsot of Altlsknn tm deposits: 
Bull. C'. 6. Oeol Burnay No. !259, lW, pp, ~ ~ e f i t  



146 ALASKAN MIXERAL RE9nlrRGXB TN ~~. 
frrctA s w m  to indicate that a sulmidence or f hp Innd ia tfrin nri~hhnrhuntl i* *3iinr nn nt  thc 
y m n l  tirile. 

AEnri~ Ilir . h k i r  shore tltrre is a ibrasd, lo>\\- ttnndrn with f r i n~ ing  annd ypits, hchind 
w.ltir.11 arr rllallna- lagoonn, ~IIR la@ oF ahirh ig Jnpp ~ ~ ~ K I I I .  WVCP thr f l n ~ ,  or tundm, 
am wattrrrd ~ l r i ~ m t  i nnu rn~ rnb t~  pond* md Iakelets. Fmru tha shorn t.he 1nnd p n d ~ l a l l y  
rim 14, tllr hills lmrn 6 to 1R m i l ~ s  hack. 

7710 atrrenw r>F rhh mtemh~tll RI-P t l ) ~  Iongwt of Ore region, hut their gradn is ltlw snd 
t l t r i r  mum scSrrlbi9 thc flats i9 ttlrtwms. 

GEOLOGY. 

In a ~ n e r a l  wuy thn rock  run R C P ~ M  the York re~ion in hmad north-mutll hnds ,  
intn~dd Ey fiwlrhn.stnne~, ~ ~ n i t e n ,  ~ n d  mme tnnre basic rocks. East or a line running 
~ p p m ~ i r i ~ i t t c l y  ntlrth~aub fluin L~IL- mouth of K n n n ~ ~ p k  Rivcr to t h ~  Arrtir, plain dhr m n t  
nikw o l  nlrkq in n i  lilntwtorlrl, gon~rrt l ly Hhn Irpddcd, rr~tiicli m n l a  h lw of LTppr Silr~rinn n p  
an11 is known RM t , l ~  Iyort Clnmntn limrri,r>no. Jktwre~b Yrtrk lhrk  nnd Mint Rirrr ir a 
l a w  m h n  of slotm, of unknown r q ~ ,  i r i  flip wuth  r r id  a11 which i nruoks Mnuntajn. A 
nn~z i l l~ r  awn nl ~ l n t ~ v  l i w  tn4wmn Vnlilornin and h n  r i r r ia.  

\\'~nt: or tllr! Jinl~utons i~ fin arm of w d i n i r n f a ~  rrwks caying from graphitic slntc fa line- 
p i n e d  I IL~uA~-I)I~~IcI~~ qunrl nili.. Jn plrwr~, p n r t i r t ~ l n r l ~  ~ m r i  ftlj of Potato I ious~iairi, tllr mrk 
Ilks I m n  j tr inhd into ~ ~ n r i l ~ 1 1 n p r J  ~l>ll l l l l>0l>(rdr~1 J ~ i w n i ~ .  TL. a p  ia unbnnwn, and 
so f ~ r  it hua not I m n  dnlinitrlg r r j r n * l a ~ ~ r l  with tllci putc!rw of dnte to the cast. This slnto 
exlnnda Fmrn I h~ l innairpik I r *  R j>irint alxlril 5 rnilnr mn-1 of l'in Pi@, whew i t  iii s u d e d  
I>y o l in lc r lo~ l r  of C ~ r b ~ n i i r r m r ~  np,  npp~wn(J+v nvprlying the ~ 1 s t ~ .  

Cape Motmisin is a mtmq nl mmm my prphyritir p n i k  t t~ rus t  tlrmgh rbe limestono, 
and Into the laticr acidic tlikm nnrl ~ t l l s  Iia\.r. lwrlt intnlt lrd in all dirrcticms. There anv alw 
la i r r  bsqic dike4 cllfting lu~tlb I~EIIP*!I~I~~ att14I pmnitr. Thr- u p p r  4Ml to 4.50 feet of the 
tuountain an. onmposctl rrl n hrk ,  lin+grnitiavl q l~nrtz+vr i r i l r  ~.lbist, A ~ W P  twdding wen13 
to In ahut  ant. btacr-n 1110 w11i~t  nrtd th r  p t ~ n l t r  ia led trf  litnprtone I 0  to 12 Itart 
thirk. 

Oil t l~r  north nt Potato .\Iorrntnin t t l r r r  err  n n t l t ~ ~ f r r  r > I  ~mnitr.  rlikcs with o f l i ~ m  ot Q 

m ~ n ~ w l i a t  ulore !=sir rlinmrtrr. 
ht B m k ~  ltountain, E11m kiountuin, nntl Tin Cmrk n l r  tnrgr inlnbrrinns or p n i t e ,  whiln 

panitic dikm r r ~ t  scms Lwt Itirrr rnIIv,v ut rrinrrp 11lawc ntlrl urp n l w  found on King 
River nnd in tllc slatu arrn l c l n ' r ~ n  [)rill an11 ('lilifrrrnir ibivrw. 

Gmn~itonc dikes, pmtmld!- t ~ h t r l r d  tlioritrn cw *ti l l  tuorn I~aqic: mrks, rut, tho ~ I a h s  at, n 
nun1k-r o l  plu- in Like v i r lu i t r  nl  I'r~rk, nrirl l ~ a ~ n l t  tlr C ~ ~ R ~ I M P  d ikm RPP known on Cape 
Mountain and aloug Last River. 

AtJ+LmIAl. TIEtnRlTS. 

lPlc anuviul & e t a  om pnernl lg ~hnllolv, 5 or R fret, Iminfi owlinfirily tthp rnnximum 
depth o l  ths stream ~ P B P P L S .  The dept,h u l  the ~r11vrl.1 nt" the Arr:lic tundrn is i!nknoan. 

TIN DEPOSITS. 

LCIPES. 

The fimt dimvorg of lode tin in Alaskn wm'madc in the nurnrnpr of 1 W 3  on CmitPrite 
C m k ,  n trihuteiy of k t .  River, about 7 mil- from tlw ma, I I ~  1l~~cl.r;. Ircslicr l'rirn, Vhnrlm 
Randt, nnd W. J. O'Brisn. Tlw place WRB visited by .\rtl~ur .I. lb l l inr  nnrl IIIP writer 
im~nedintelg sltprwands, and tbe occurrence was d m r i b r d  by C0llicr.a .% m ~ n l l  amount of 

----- - - - -- -- 
a Cdller, A. J ., The tin depoa~ts 41 the York regIw, nlnmka: llull. W. 8. ~ @ D L  8 v a y  No. 229, IWM, pp. 

17-m, 



pro~pectitgwtr~ dune !!tat $-par, tntit\rig3\ r II ~ h o r r .  that thn t in  om o r r u m d  In a much meta- 
morphosed acidic dikr. Thr ptr,p'rr>- aur Iwr~tIr~rl, hut rrvrth+d t,11 the ullnerv the next 
year (am). Durittg tZKl4 srltE 1IKl.i pnmp-t-iinfi r l ?n t i n l~~ { l ,  R O V R ~ R ~  1110~ rtikps c ~ r r y i q  
m i t e r i t e  wetp Fourld, n ~ t d  wvrrnl  vrins t t i  r I$(. linls.;tort~ w m L  diamrewd. 

Should the lnde d r w i t s  lw sl)a>lvfl to rflrr!' .411fl;rirl11 1'1kl111-5 10 p l y  f r ~ r  ~ x p l ~ i h t i ~ n ,  the., 
ai l1 h n ~ e  many nd\-nntaps nwr p1nrt.r rlrpuit.;, fur TI)@!- r1ir l  Im r~pra ter l  the entim year, 
while p l m r  drpbits rnn hr worknl 1)u1!, 1111rin~ t l ~ r  short opon WFLWII md FTPD then 
Lhete sre I q r ~ r n t  dele>-s nnd itit~i~rtrc~nir~rir~r*; I n , r ~ r  ?Ittrrli!r, flm~ds, lhrk o f  WR~PT, frcczc~~ 
nnd other hintlmncru. luck tltininr, Isil i~ untlvr rv r rc r ,  rt in tr carried on without 

h t  Rirrr. on Tin {hrk (I\ rril,r~rrtr>. rd fr-I Itirt-r, -55 r i l i l t -  Fn~n 1 1 1 ~  .we), is o l a p  ba39 
of n i t ,  I m I in i ~ t r  I I t I 3Enrry iirirlic clikw cut t lw IIrwstnnp, 

a t  i n r l  I I I i I t i  e n  w a i t  to i t  Tim 
dikes an* usunll?. Llut ti Irx- 6.~1 witlv. 3s il~rhcc r l r  2.5 Iir-t Iweing tlm appm~irnlrte limitr, wit11 
local widrr~inp c1r nnmlwirtpl. .\rirliv rlikal. I ~ n r i ~ r ~ :  nu nppnhr r t  cor l t~c~r iun with 111ia rvrll- 
plex, b~t with n cllnmctrr l i ~ l ~ ~ l ~ ~ i r n l l ~  .iritillrr, m m  tt ir haqin nt o t h ~ r  poinls. Nmr tllr 
wt, nrr wvrrnl dilim td dinluha,. TEII, nri l l ir d i kw  nm pmImI11y IIJ wveml BPS and wmc 
wntsin none of thp r1rrkt.r 111ir1r-rd.i r ~ r ~ r l  nrr (>I rl~t l r r r  onilunn Lcxt urr, rhilr ut hem contain 
porphq-ritir mthorllw. untl quartz. n ~ r ~ ~ ~ i l l l i n p  1111. ~mnitn clf rap Ilountain. Tlic dips, c u ~  
the l immhn t~  ~ i t l l ~ l l t  rthrnrt+ 10 i t*  1 1 ~ d d i r l ~  H I I ~ ~  thf  joint pIanr9 01 t h e 3  htrstonc mtnt- 
 time^ extend a c m  r l i r  dikr*. 

Clow t o  i l ic  pranitr 1 ~ 1 ~  nn Ti11 I'r~rak, ai~cl nvnr i l w  dikn in which tin was fmt diior,crcd 
on C~t l i t o r i t p  I ' m k ,  it1n.i of tho l i ~ ~ i ~ s t r ~ r ~ r ~  Irarr twrn nn tl~rtamnrphasrcl that tlrqv would 

ordinnrily Ink Ilnrtlly r l ~ r q y i r r d  ti< mtcml~. T11tn pod i l~it  <.Iiang~d i s  lrorlr 1 to 3 rrr 4 I ~ r t  witir, 
nntl trkw a ~ ~ p . l ~ r  inv vtr13w t IIIYIUC~I 1!11n ILIIHIICI'I~II I~I~II~BTUI~P, wr.ilt~ no apparcnl w p n f  fur 
hdding or jointing. Thr* altrwrl ~ l o r r i t ~n  1 1 ~ ~  H p - ~ a r - n t l  Erlvbn ItppParance find in pIerlhs a 

n ~IRW III t ~ w t ~ ~ ~ i r , r p l t j r  ~t~int-~.nlr+-pirltrtc. 'I'I~~u\ ilinitt., I~on l l l l~~nr l r ,  cnlrite, flu or it^, brown, 
mr1, nnd atE1t0r Eanlrts, qirurtz, ~ i i u ~ n r ~ t i t r .  pyrite, R R ~  pmb~My other mincrule. 

At thr kinw of  thr writcr'a r iqit /%-ptr~iilw,r 10-1 8, !WS) t h ~  i lnly h c r w n  d ~ p i t ~  01 CAS- 

&rib WOW nn the I'ritn, Ranrlt, nntl O'Urirn  up uf rlairnu, and nnp n t l ~ ~ r ,  Ilisrmery 
claim, on a dikt. known ~s ttic Ih>lronth Inrlt-. 

TRc I t i m ,  Ixrindt, ~ r t d  O'llrirn r l r p i t s  inrludr t h w  or i f ins l l~  dincovrd and wvrral 
v~imand lin-hating dikm found sintvb. Tlir uriginnl diwncrp- was on nrhpl i . i r  d i k ~ ,  cnllpd 

the Cr*ssitaritr I ru l~~,  n l n n i n ~  lrom ('nssit~ritr C'nrk arm ttic ~ r ~ o r k n l ~ i r ~  cMdwartl tn Tin 
Cwk, n tliqtanrr or alm~t! n ~nitr ,  lk.v~lopn~rnts to t l ~ r  end ul t l ~ r  wsson or I!W wrrn 
drwrrihd try ('ullirr nu futfour: a 

A ~~~~~l ant! r r - r w i l t  rhnw an nrp h d y  ulmut W f n t  l n n ~  by 1.; lwt wltlr. the lntrral wnlls nl  whtrh 
m Ihr cr l l~ l r f incr l r~r i~ l twt  0 1  tilt nrienal d l k ~  nlutlPr nil11 t lh r l~m~lnnr .  Thv rllkr m k  In t liis fitljnjt 
liar IWI ~~llrml nlninly t r ~  Lmnlln, thn11E11 tlirnribnfll tr-.lllm 1% w ~ r t i d l r  p m r r a r l .  rassttprtlr In llnc 
p ~ i l ~ \ s  Ir r8tllt.r unlla~nnlf tl~mrrllwlhl uhroi1~11 thru mnq-. I~ i r t  it Is nlpnnrd tthnt thr tmmnlrrl. J rnpp I  
Iwlrna 1 prr tv111 rtt t lip el14 nl t1m tllnnrl. 

A wuonrl I i~nnr l ,  tlrl\rrn r>n ~IIF 111kr nlmul all1 fwt rar l  11nr1 f W fwt higlwr on ~ I I P  hlll. slinas thr por- 
phyry In e Irks knnllnl7~d condillon. Ilcm i r  atill t-nnbtins 93me t i t i  r w ,  mllhniaph in rma1k.r emr*lntk. 
Sninplra t a k ~ n  from rhn rmpplnpa 01 the rlikr r r rml  Ii11mlm1 I r p L  Inrtller c u s l  werc s ~ l d  tn rontaln 
trnrrM m-11) 01 tin, 

'rl~r nttrmlrtm to t r m  the rllkr r v p s t r w l  nrrr ~lns~lwrwlul, l l~o~rgf l  wrrrat prnaprrt Itrrl~a w m  stlnlr 
In tllr liilr cjt i l n  axtenulon west o i  t l l~rd-Innt t~inncl nt~ttczl allorr, acmlng to  inrlhlr thak t h s  dikomtla 
w r r  1hi4 C~lnncI. 
-- - .- - 

a Colllcr, A. J . ,  R e m t  development of AIaskan tln d ~ p l c s :  01111. T. F. Gml. Sum~y So. EX, Im. 
pp. 121-Ira. 
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During the summer of 1W.5 a tunn~l WM mn into tho hill nornmbnt lower than the low& 
of the p m p t  tunnela r e l e n d  to by Collinr and about HO imt nbovc the creek. In this the 
dike wtls again round and L said to rarry tin, O w i q  t c ~  wahr in the t,unnel work wmsus- 
pended until the freem up, mtl tho dikn I~ad not h b n  r m ~ c u t  at the time of the writers 
visit. 

By rrtripphg the dibrh, 3 to 10 fob  tl~ick, anothor diku, or n braach o I  theone dmribcd 
d m w ,  wns uncovcr~d about 100 lnrt to the ~outh. Tho dike wsp lair1 bare to n wjdth of 25 
feet, but its full tl~icknras wa4 nol roachnd, The m k  ia much dwmmpcmd, but arr it is 
h n  its removal rcquirrs much drilling nnd Ihp uw ol dynamite. Drilling in mch ruck is 
my, but, like lmwn prm~nd, it iu "~hor t"  in ljlwtiug nnd picking i~nlow and tdious. TLie 
dikc is or ~ I I P  mrnp rhyr~litic rhnractcr R.I the nnr in which ihc urigind disco~ery wi~s made 
and contains inclusions of n drtrkrr intrwsivr, s1.w much d p c o m p d .  

Severat small tin-lwaring w i n e  WPM lorlnd in t.11~ dikt-R, varying in width fmm 1 to 2 
inches, and ac.razionalTy wirlcnio~ mil to form v u p  almmt entirely filled with beautiful dark 
caerikritc rrystr~ls P I I I I P I ~ ~ I I ~  ill f l ~ ~ n m p r  snd rinnwaldito (a, lithia-iron mica). The vein 
madfar iy l n p l p  innwalrlitr nnrl ttir on!y ~ n i q e r n e n t  wun b~ Ltle writer was apparently 
n h t  2 fmt it1 diametrr ~ n d  prr~lrmtrly at t hr crowing or two veitl?l. The strike m m e d  to he 
betwen nor~lh and weat, sil t \  a rntt i~r flu[ northerurtrrly dip. The fluorite with the em- 
sitpiktt- iPI whitr. Fiomr wollmmitr in  io~lnrl in ihr tin wins, though in m u d  amount A 
Irw fwt south ol Ihp tin vrinc I hrrr am two small rrina of nlolplrd~nite, on-fourth inch to 13 
inches ttrirk. Thr m o ~ h l r n i t r  is i r~  ma- of mmll males accompanied by fluorite and a 
mica in ~ T H I ~ R F  wrdg~~hmyxrl forni~  whww lmrgpst sidm are a b u t  one-halt inch mm.  
O v ~ r  t k  H ' c ~ ~ - s ! ~ E ~  1t1r1119 thr n~irn  snmrtim~s has a vermiculete n p ~ o m ,  from 
small phtm rtnnding nt rn Ti~llt nn& to thn c d p  ot thc l n p r  individuals. In rolor it 
varir~ iron1 n. liaht pw~ninh yrllow lo n waxy 1~nton-~rlloa (spmirnca T,5:W99 and othem). 
No tin WRB M P ~  in t t~w rrinr. Tkr flu or it^ is  pui$~ and p e n ,  ssmall amount hirrg rnlur- 
1 ~ ~ 4 ,  aliilo in tlw t in-lwaril~~ vrin- i t  i- pmtirnHy a31 mlor lcq  sa far ns w-en in the lirnitpd 
exallrintltiona. It ia grlornlly grwnular, but IiitFc uoclming in c ~ s t a t s  or m t h w .  

Tlii> titnt w i n  lillirl~ ~lu.c.iti?r dn l islr~ hem lnrg~ly wplawd by other mlmrmla. la o w  s p . i -  
men (TMH-IDH) of ~ ~ i x e d  mica and fluorspar, cu~liaining a mall  amount of mnlyMenitr. RFC 
n numlmr ot rltvition, l l l t r  lawcwt nl which is nearly I inch acnws and 2 i n r h r ~  long, llaving thc 
hrxngcmal hrr~n nnd trrminntirin~ ul rluarlz rrystals. In thew mvitirq nF a~liall cul,iral 
rryrrtr~ls ut c.uli>rl~s~ fl~lnrito and Rome y~llorv mica, while s Tew black spots, pn111~tdy OF pym- 
I U ~ P  (111an~smnmv ~Iioxirlp), ut,ni~l tlir u~~rlace (if 110th mica and fluorite. Fn~rit thin s p i m e n  
it nppnn that ttin win w w  ariginolly lined with rmmh of rlilnrta crystals, aftrr wtlirh thc 
Ilt~crritr ~ ~ n d  rnicn wnrn dopmitrd, ~ n d  l s k r  the rnolybdenidr.. Thrrr w ~ u  littip depouilion 
nltrr tho n ~ n > o v ~ I  or tho quartz. Thn man~nnic stains pmllahly romc tmni w a t ~ m  prrolni- 
ing thrui~gli the Iirnntltonc, rcn ~xuall voiosol pyrolusite occur in a nunll l~r of plarrs. Thr lira 
to which t,hr qunrta crgdals ww would sePm to SIIOW that thc drpns~tirrn II.[ thv ot,li~r 
minemb t,i\uk place a long whilr alter tho intruniun of thr rhvrrlik. 

A pmpwt C I I ~  in the tmk o i  thp creek expnwd the same dikc carrying asmall ari~ni~nt, oI 
tin. I\ mtnarn-Fut h n c h  it1 tlw d ~ k e  3 to 4 leet atrove the p r ~ r n t  cr~mk hed, covered with 3 
twt OI ~ Y P I  o v ~ r l ~ i n  hy about 8 Imt of dfthrin, was a1.w e x p w d .  Thn RMIVR~ ~ a r r i ~ f l  an@- 
Inr r r y s t ~ l ~  01 ~ 8 9 ~ i t ~ r i t B  and lmm the e w  wkth wl~ic l~  ~t can bc handltrl wo~rld prottal)ly 
pny for working it1 n nrnalE way. To judge hy thp contour ni rhr sr tr far~,  the ~ r a v ~ I  drpoltit 
a p p w  to Ir a quarter ot a milp Inng; and 50 feet wide. 

A dike known n~ the Ida Bell Ide  is on thp wext side of b i t e r i t e  Cmk junt, abovtr the 
Cansiwritc lode, nnd i s  believed by ornnen to be an ext~nsion of thp Iattrr, although ta 
th* writer thin d m  not wern proved. Instead ot I b e i  one dike it is really t h m  that have 
come up tt~nnlgh Eha -me frartum. me middle 5 or G twt at tbr m m  b a white rIiyo1it.e 
with qumz ph~norv~ts prtiallg m r b e d ,  while on each side i~ a snlallrr dikc fmm 2 to 3 
feet wide of a Lndb d r c o m p d  gray granitic mrk wth prphpritic terdspars. Thc dikes 
 trike S. SO* IT., with u vertical dip. X tr~nnel has bePn nln a b u t  1IX) fwt nlam thn ewt  
sido ot tlw dike, with a c-t about 30 feet from the mouth. k m c  tFn is l o u d  along a 
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horimtnt faitltlt m e  on thn east, aide or the d ik~s  and mom is said to h ~ v s  been found at  the 
~ n d  of Itho turnpi. Quartz wins an inch or 1 ~ ~ s  wide, mrrping wnlrmmits and probably 
aome tin, occur in a ailicitied portion ol r h ~  dike about 6fi fwt wide, 50 fwt fmm the mor~tb 
of the adit. 

h h t  5M) f ~ r t  north of the Ida BPI! lade is another dike of rhyolite, which respmblm 
that of t h ~  h i t c r i t r  IOdep and is called tlw B ~ a r  lode. It Iln~ an cast-wcst strike, and on 
top ol tho hill h t w m  C-it~rite Etwk and Lmt River is ahout 35 feet broad. A tunnel 
shut i55 feet long WM run into it f m n ~  the crcrk l ~ w l  find a u-inul sunk 69 feet along the 
mut or hangin~wall. This was fillrd with water, w that i t  could not be ~ntered. It was 
aaid that mnnp small tin-baring w i n s  r r ~ m  found n ~ o o i n g  in vmious dimt,ion~, most of 
whioh wprr nrnt tbn rniddlr ot the dikc. F r w e n t s  of cork in the dump showed veina 
nf almost purr c m i k r i t ~  and qunrts n h u t ,  one-hnlf inch thick and ather v ~ h  carrying 
w i t r r i t r ,  rhloritr, and Ronw wolfmmib~ up to I! inches thick (specimens T5eiHK2, 
TUHM7, end othem). 

A t  tho c m k  IPVPI the dikp ix much decompwd and considcmbly iron ~tained. Where 
m p ~ d  nn the top nT the hill i t  ia hnrd and shows nq tin. About 27.5 feet to tho north, 
along tho top of tlte hill, thrrr is a similar dikc, B I ~ e t  wirl~, striking N .  CiOo IV. No tin hos 
gct been found in it. 1 t is nnticeablr that no tourmdin~ ha* hrcn fwnd in these depwits. 

T h n  Dolcnith lorla is a n u m e  dikr abotit 31 fVcl wide, 1 nJlc S. 1.5O E. of the C h i -  
&rib b d ~ .  I1  strikes N, 70' En nnd dips 6.5' MI:, h rmawut on the ~ X R C ~ T ~ R ~  clain~ 
shawcd tha dike to ho nhut 21 fwt thick. On tho hanging wall, is a drpgit of anenical 
and mtimonial pyrites mixrd with i r l d q m ,  Imm fi to 12 inrhw thick. Tho feldspar 
cnrria wrnr c m i k r i t o ,  wIlic11 also OCCIIR in cdcitc and impregnates t h o  Iimwtone {speci- 
mens T5AIE72 ta TLkIT75). Topaz in incon~plrte cwtals our-half indl I>rod armm- 
panics tlw cmitcrit,e. The f~ldspnr i4 of n light p i n k i ~ I ~ - ~ a ~  rmlor, and would bo sup 
p m d  to bn m ~ d y  vvrin rnntt~r Ir-PnZ it not tlllit 40n feet, 10 t.11~ east, along w h ~ t  wems 
to Im tho t l h ,  Ihr djko mattcr IIM llero cntiwl>- cliangd uud shorn mly light- 
mlmd orthoclaw-frldspar, quartz, md tounnelin~, pn thnt whnt germs here to lw a win 
may Iw thc tenth~ring out of FI swond tlikrb in tlw sanrtb Iracturr. In p l a c ~ ~  in ths Iirnc- 
done on tht? Imt-wall s i d ~  OF tho dikr earsiterite forms a vein 4 or .ei inch09 thick. There 
am R i p s  nf Fu~~ltink in tlw vrina arid joink 1)1m~s run fmm t h ~  lilnestonc Rcrops the clikl,. 
An mm? of i,lir I e l ~ h P n r - q i ~ m ~ - ~ ~ l m ~ l i ~  portion of tho dike is shid to h ~ v e  given 1.15 
p r  ccnt of tin. Tin nre in aLo rrrprtrd fn hh1.p h ~ n  found in flo& on the Aamc dikc at. 
itB OU~CMP nPnr last River. 

At R numlar ot p I m  in the n~ighborhmd of C ~ S i k r i t  Creak the p ~ x i m i t y  of dikes 
la indierterl by the rwt numbr nf *ilir~n11~ ~ ~ i n l e h  in ills lin~eshtr. Every minute 
crack h~ IHW fillrd by qilica, and in wonthering the nitbr portinn of the lim~fitonc iy dir- 
eolv~d, l~nving a sk~loton of t,hc ~ilrm with h a d ,  j@ e * ~ .  BIany of tbme veins a r ~  
not ovor one two-l~uodwdth of an inch ill ~hivkntw ~ n d  in t h w  that art! thicker rpidoto, 
vmvianiW, pi-noh,  fluompar, Jithia. rnicm, r,~-qitaritc, mnd prubrthy ather lninrralq often 
makn thrir appnmnm. Closn to the C'a4sibritp lndc thew urn nmny slnall veins from 
onc-eigl~th to 1 hch thick uf zianwalditc, one of thp Iithia iniras, rp-stallizrd at right 
angh to the wails, carrying slw a little fluorite, c a w i ~ r i f ~ ,  and wulframite. Thew am 
other qua&r-inch veim of a m i n e d  whirlr on anaI?~k hy K. T. %Irel!cr, of the UnitPd 
Stnkn Gologid S m r y  chcmicnl Irrhrator?;, was round l u  haw rlrr rnmpmition of mar- 
p r i t c ,  l>ut mhirh dries not show t h ~  Iinp rEra\-sgc. nf rnsrptitr.md wm.s to h iisutrnpic. 
FIuut mlrik, rontsinin~ cmitrrik, h n . ~  b a n  picked up a n u n h r  of times. RIP ri~krall-  
bt ion  hm k n  vrry p a t ,  but hnu takrn plum in n mriqnmtir~ly mtriacd aws, w p ~  
cially thnt part which dlowa cnwit.rritc, mtl in this fa t  h c * ~  tZlr grmaht. gmund for doubt- 
ing the future dovcIopmcnt of l n p  tin d~parit.9 in this diqtrict. TIuw knom tin-bearing 
vcim of notic~abtr find p m i h l y  workahlr siiw W M I ~  in tlrr limpstont~. Thpve d l  bc? 
d&hd in  Rnmr detail. 

Thrrc i a  s quartz v ~ i n  about 4 i n c h  wid* dipping. S. an rigl,th of mil" ahnw 
the Cassiterib lodc, on what is known au 1110 Jupiter clainl, lmt it han been tnwd only a 



&ort diatmcp. Thr vein has not a e d  the crevice in which it rvas deposited. so that 
wmbs arc lor~nrrl by the intergrowth of quarts ~ n d  miterih> cqmtaEs, t h ~  Jatbr re~chiig 
an inch in dirr~~etcr. hlany of the cq-stals have k e n  .&eared by n slight tnovernmt that 
hw taken pint, wlong tlic t-~irl .  T h p  lirnmhne is m i d l  metamorphosed for nhout 4 feet 
on ~ a c l l  nidr. r h  ~IIP vdn, and is somewhat imprqnated with mwiterite, though to what 
mknt is rrut known. During 1BM tr few tuns of ore were oxtmcted fmm thia vein and 
sliip'pcd to #,at t l t k .  

Anothwr rriu i~rcurring a few rodn north~mt of t h e  one just h s c r i h d  is fibout 4 i n c h  
thick, strikr-s N. EOO E., with a vert,ical dip, and h ~ s  been t w d  htween 200 nnd 300 feet. 
It i s  c o n ~ p r ~ d  of slender q~rart'Ir crystRIs forming interlmkiug rnn~h. On the quartz 
crystalv and soritctimes ernberld~d iu them are smdl crplkk of c d t e r i t e ,  wcurring &gIy 
and in  snl*~[I rtlwrcs, sliowing that more of the cwkteritc wnn depwited in the Iater th& 
in t l~r earlier rrtagea of the vein's formation. Some of thr crystsls RW heautiidy iridestent. 
'l71~ht.m rn trams uE capper and wolframite, and a small ~rnount of lithis mica u c c m  in 
the aein (apcimens TfitIH07, T5AHf.X). 
On t,he hill b t ~ e e n  Lost liivcr and Cwkterita C m k  is n third vein abu t  a quarter of 

a nlilc southwest of those nhcady d v ~ ~ r i h d .  It i s  from 1 inch tO 8 inches tl~ick, dipping 
3Io S. ]OD W., and hm hen lollorvrd by an opru cut h u t  30 fcct along the striko pad 
10 l c ~ t  nlt~ng the dip. The. quartz and rassitrrite om mther fincly ctyxtallimd md fi41 
t h e  vein with a banded structure. Them is also r ~maI1 mount oI imn pyrite, -no- 
pyritc, and litl~im mica, with u&onal q p r  s t a i n s  in the v ~ i n .  

Thn lirnedunr is nmch altcied for ~eveml f t ~ t  on rwh bide or t h ~  veins, md whetbr 
they will pny to work seems to depend largely on how rnuc11 tin Es carried in the altemd 

dwcrihed vrin would prutnt>ly pay if workcd in conn~ction with them. Thnre wms 
littic, doubt tl~st these vtlil l~ can bc traced to the rhyolitic dikw in the neighborhood. 
No tin+twaring vcjns hnvo yet  hrnn fomd in Tin Crppk valIcy, although B O ~ O  float 

picws of tin ow nro said to Ilavo k n  found. Pyritiferous panite rollp~tpd by (loIlier 
sltd tllu wrlLer wsa shown to carry tl small nmount (0.3 per cent) of tk,a LuL whether it 
ml ls l  as an oxidn or sulpliidn (stannit-r) in not h o w ,  RS tile datrrminntion used b wcdd 
not, show in what form thr tin o c r u d ,  

A smnR amomt of gIcnt r ,  by no mrnns in paying quantity, and mmc pieces of " moun- 
t& I~athf~.," 1~ r~wtled fnrm of trcrnolit~ astwstus, rvmw round d t h  decnmposiog white 
veim nrnr t l ~ ~  wanitP Ilmw clrl Tin C w k .  Fluat f ro t i t  nnothrr vein about 2 inches wid0 
was rlttenninrd I q  Schnller RY dia~pow,  a 11)-dmtc of tllumjnn. 

Pmpc&il: is being dono for galena ahuut 5 rnil~s from Chc ~ l m ~ t h  of b a t  Rivor,bnt 
as the shaft &IS salt! to be EuIl of water at thr. time it mas not risitad. 

CAPE M O ~ ~  kBEk. 

On CRpc Mountain pmspecting lor tin I t s s  hen mrried on since 1902, and a large amount 
of work baa k n  done, apppcially by the Bartells Tin >fining Ca~npmj. It is a particn- 
lerly bleak, in'hrwpitablc portion of the mmntry, and tho dcterminatinn and endurance d 
A l m b  prmpctom is exonlplifrod in tho men who aw ntt~mpting to open up the tin 
mines in this district, and this applies with e ~ e l  forerr l o  Buck (hek and only in a lw 
&gtw to k t  River. Finu pieces of flmt tin ore l n s d ~  up of qua*, tourmaline, and 
d t p r i t e  m r o  I d  at m y  plms in thc vicinity d C n p  ?rIm~nCain, but it wss not 
rjntil 1 M S  t h t  the om was found in p1e.r~. During 1W5 thew. were further h w . r i a a  
nl tin om that made the mtlwk more enmum*. 

a&Il[er, .4. J., The tin dsposlts of the  Ywk rapion, A h b :  Bull. U. S. Qeol. 8 w e y  No. 239,1(1W, 
p, a. 

Idem, p. 43. 



Am has hen ntatd,rnp I lo lmtain in a l a m  m m  or b of gmnite, th& up thmvgh 
Carbonilerou~l limmhnc. I t  ia '.',31K) fwt hifi, abut  6 rnilcs acmes in an east-west 
dimtion, and w r n a t h i n ~  IN nnrtll R I I ~  wuth. The upper 400 b 450 feet of the mountain 
is  R dsrk q~ll~rLmsrieitn+t~int~ rrparnird Imm Chc grnnite by 10or 12 feet or thin-bddrd 
limeatona irl s1 tent r~ i11~ dark ~ n d  shitr hmds nn inrll or two thick. The white strata are 
dun to the IirnRatonr having lmon cl ianpd la utollnstonit~ (a lime i l ~ m t e ) ,  pmbabty by 
~ i l i c m s  mlutinna ncmanpnrrving t l i ~  intn~sinn 01 the p n i k .  TO thc darkerstratn the 
mlor  m pmlrebly dun hr the w p e ~ a i  inn of crrlmn Fmm the more metamorphwd portions, 
na it i~ much darkcr tllnn t l ~ s  unultewd linrpstonc. 

From t l l r  rnnin maRR of granil~, rlikns and i l l s  varying pat lg  in s k  cut the lim* 
etnno in all dimetinns. Tho linlcatone iu o i t ~ n  nltelrd do wollas~ooite for a distance of epv- 
are1 fept in cash d i m t i o n  f m ~ n  sills and dikes but a few inches thick. ?here is mch an 
~x?c.unmco on Ihs ~ h o m  nbout a niilc w p ~ t  nl Tin City, where a silt of daskite (qunrtz awl 
tcldspar) about 18 inches thick ~ I M  nlterrd tltc lilnesttlne in r h i ~  way b t b  ~ b w e  md h l o w  
t h r o n g  s dirrtanca o l   hut 3 i c ~ t .  Radiat , in~ c ~ s t a l a  oneeighth inch in thieknc.~ and 4 
inrlirs long nrn diesrtly nrmrrcl thn lrdding, and tI10 w ~ b i n g  nF the waves Ilaa  mad^ i h ~ m  
stanrl out in distinct rclial. At o t h ~ r  ~IHCBS tho w o l l ~ ~ t o n i t ~  forma d~licate radial ht~nrhm 
o l  rryst~ls l g i n ~  in th Lwdding planev of the limestone. There am o h n  thin layers of m a r  
trls in the wollatonita of a faint blue color. At  one plrrct? on tho northcsst nide nt thc 
alrmntakn thr l imwtone ~ h a v n  n p n i l e  dike hm bwn replaced by silica clvcr En area thrt 
W M C ~  in  onp dirccfinn for perhap MO Ieeb, though its uthar ditnensions am unknown. 
T h i ~  ncrumnre will h rpferwd to w i n .  Tlere is occnsionally a l i l t lo fluompnr in a m n  of 
the dikes, but it is mmparaticcly race in tllis district. Tharr! nrn ulan mcaaionnl smnll . w p -  
e t i ona  of plistening white ml~.woritc n~irn,  wtiirh has  l ~ n  tnkcn lor l i thia mira, h11l no 
l ~ r l l i n  could In detertad by Seballer in specimens m l I ~ c t e d  by the w r i t ~ r  (spcciman T5A113). 

llasaltir dikm. from 3 or 4 feet to 30 teet in width and rctmpmd alrnosc w11olI.y or olivinp, 
pl+mtsse, and rnagrwfite (specimens and ~ l i d ~ s  T.i,.\H.I and TMFIIO), t-ut both jiranitu 
enrl limestone. They am mc~~qionelI?- ~mygduloidml wit11 the nmygttulns l i l l i~d  by seolitnrr. 
The w k  is Irrsh. I~lack. and liartl. arid isaccon~panicd hv l i t t l f i  trlrrtnt+c phnnarn~tla, I'hn 
b m l r  swmrr to br I s k r  than Iht: ti11 deposib, rntl rm i t  is not l iknly thnt sng tin w i l l  Im 
found in connection with it Q X ~ e p t  as it may ltappcn to c l i ~  wm~a tin vr in~  or tin-bsanng 
mcks. 

H)t?ift?Fn A F U  PrCGLTIXn. 

The g - r ~ n i t ~  is vetg much joinwd, the two rnmt pmmincnt -rim of wrticsl jainta mil- 
ning N. HIo E. m d  N. ,WO W., wltilc many l e w r  jninu run it! direction* twtwnpn thew, h 

Other joint p l m m  am inrlinrd at rariuus n n ~ t ~ r .  Thc two rnnin nri- of j m n b  c a ~ w  thn 
granite to a ia thcr  into ntrntcrous roltlnins lplt qtsndinp: upnn thn hor~!d*m nt tho mountain, 
giving them m apparnnre of k ing r a w  r n w  of n r i f i ~ t l  Iwtory rhimneya. These 
columns vary cons~drrnMy in  hoight nnd t!rirknrw. rrnrhiw e h m ~ h t  nf XI ( P P ~  with u base 
of nbout 4 by 8 fcet, whilc nthcm mm I I I ~ I P ~ I  s h u r t ~ r  bnd thicker. &tween lhe mlumna rha 
jointing seems to h n v ~  brrn sw PJW that thr granite m a l h r r d  r r d i l g  and cmmhled out, 
lenving thn Inm jointed, mom miid porlitm star id in^. RIP general Iwe I  of the shoulders is 
r~n~arkablp w a n  and [urniqhru nn intrlr.qting mxanbph of  how evenly ridges may ~ r n d a  
under ordinmry nuhnorlul agmcirs. T h p  hright to n-hirll the mlumns math stbowspmbahiy 
only a, part of the rock renlovcd. 

Faulting is very Irequont, and nllhouah the amount or direction a( thmnrannot be deter- 
mined the acmmpnylng cruwhtng IR nonletlnrm ccons~d~rat,le. One mila west of Tin City, 
nt the contart of tilo lirnestont! nntl grnnltc, tlirre is a crughed mm 4 feet in width along 
which s tunnel hea lmn drlvrn alnnn Nl Cmt t o  ptcqect a sill of s lwki ta thae carried some 
pyrite and rourmalinn. A R R B ~ H  RIY mid In  I I~VP given values o l  from 8 to SIS3 p r  tan in 
gold; but t h m  values d~d  mot l a d  ar tho ~unncl adranccd. In other pI- id the a m  

Bull. 284-46-11 



fwlting nnd crushing bnw p d u d  dmmt an great an eflect. and these lactms iotmhce 
a arirruqrl~rnent of dmht in tin mining, lor, as will be shown later, thc tin v e k  am affected 
byllie in~ilta. 

TiK OEP08I78 

Plmt rawitmite hna k n  found quite extem'veh o e a ~  Cbpe Nauntain. I t  ia qmrted 
from r l ~ e  ~icinify of Cape Prince uf k'alea, and a fine piece weighing = v e d  puunds is said 
ta have come From a p i n !  about 12 miles enst d *be cap. Little has bee& wan on the 
weanth side of C a p  >fountnin. and 'b-7 far the I n w t  amount has h e n  found on the nodb 
and northwt sid~s, whew rnssaes nl  nearly pum d t e n t e  wigging from 20 to 30 pounds 
h a w  h r n  p ick4  Irp. Tlrr float indicatm three didinct seta of veins-veins of c&ikrit-e 
w i ~ h  t,ourmrl~nr nnd quartz, tin-bearing quartz wins, and veiny ol ~rl-t pure oas4it~rite. 
The ]attar nppnmnt!y cut thc rimestone, hut had not pet hen round in place at. the time of 
tho writcr'n visit. Fmpnmb al the first nlentioned are much tbe ;nost plentiful and are 
dintribukd over the Irrpst a w e ;  the other Lwo, so far aa Kwwn, hare each h e  found in 
Imt one Jrxnlit,).. 

One nnttrwurlhy featurn i s  the Kiinctive charscter of the om from diBemt paris of the 
area. As two13 as a little furttilirtritg with the differnot claim is acquimd it is pagp to t c l l  
tho particular l (w~lity Irn111 whirti rrpecirnem have mme hy their color, c r p ~ ~ l i z a t i o n ,  etc. 
The p l w ~  ot the Bart~llq Tin Mining Company include an assap ofticn, storemms, pngine 

mod living I-OUlM under ono roof nt Tin City. -4 gasu1ine engine llrmivhes pwer  lor GIPC~T~C 
drilla i ~ w d  in mining, to which the currrni i s  tarried a b u t  a mile acraw the lnountain by 
ham roppar wires. The ~Iectrir drill seems peeu1iarIy well adapted Ior work in this region. 
Ic is motrile, dlhough a track 1s required Tor moving themotor mcompsnyingeacl~ drill, find 
in uurh proapcctin~ work as has k n  carried on here. it hm been u great adrantage t n  h a w  
a central plant at lieadquartem near theshore, hnother ad van tag^ is that the culd oi the 
tunnpls doos no: affect it,whdc air pips  would probabIr soon bewrne c l o ~ d  with ice, and 
steam could nut be cansidpmd. X 3-strmp hlerralls mill with Willley tablea was being 
emtad at  the timo of the write~'s visit, and R well tu obtain water for winter working ww 
hingmnk npnr h , ~ .  The finding oi water in this frozen gror~nd is pmb!~matical, t heugh not 
tolnlly I~op~lrsq, there being strangP differences in the depth of the Frmtm nt diflerpnl, plnrw. 
A t  Engt  water 1s obtained brlo\r. 50 to 60 feet of frozen ground; at Rampart a bole 225 1m.t 
dwp Ild nut mched the depth or tlie frost; et Nome in p l w s  there is no pcnnttneot frost 
in the gmund, while at other placm it goerr down uvor 100 fwt ; but the country around C'ap  
Prtnm uI Wulps is colder thsn nh Nome. wtth anoti~eablysbork!r surnmmr *ason, m that it 
e r n e  probsblt!   hat the frost. will he deeper. 

Psospecl tunnels and shdts have bpen dug at numerous plmrm snd a large amount of 
work haq k n  d m  upon Lhem. Ad the rime of Collier's y i p i t  in 1904 some aruall tin-hear- 
ing veins had been struck ~n a pmpect tunnel known as the "Lucky  queen,"^ nhorrt 1$ 
miles north of Tin fity. Thls tunmi was unused and largely IiEled w ~ t h  icw in  1W5, and the, 
principl operatinns o l  tha m m p n p  had k n  transferred tn tllr! North Stnr rlubn~, lying 6 
short distam psst md at  a iiomewhat lower altitude. These two tunnpls are lncnted woll 
toward the PW end of a gran~te rnw that -ma to be a large dike, ttrough time did not 
admit of trscimg our, its rrlalions, and it may he a portion of Ihr  maln RIM ol granlt~ ovpr 
which enough limestane still lies to cover its Itlrger proporttuna. Another proaprt tunnrl 
that i mid ta cut ~ h r m g h  a small rhicknezs or lirnmstone hfore striking the granite has 
been stsrted 1X! or 200 leet blow the North Star tunnel. 
By far thp largest and mmrt prmnistq pmsppcts m jar l a n d  Rm in the Sorth Stnr, 

which was dnven ~ n t o  tbe p n i k  a little over ZMl Feet in R p?nrmI d i w c t i m  of about S. "iu 
W. Older parts o l  the worki- are h r d  to examine owng to their be~up: covcrcd wit11 s 
beautilul m t i ~  of f m b  Imm rme-half to I lncb in thlcknm. The lms~ *i stlid to Inm 
no11waMp onfp during the slrmmer, a h ~ n  the air Imm th outsidP brings Ln moraure wh~rh 
-- -- - - - - - - - . . - - -. - - 
u Colller, A. J . ,  Remut development 5r A h k m  tln depoaiw. BulL U. 6. Oeol. Surrrep No. 29, IW5, 

pp. 12442.5. 



[ o m  in bristling fcathwy C-19 ~ \ - r r  r v r i y  ibhjert in the mine. Nmr the w t r w c r  the 
surfam wn&r dr~ppinl: fmm t 1 1 ~  mot hrrm* ir!- str~?nrtitt.s ~ n d  n t n l q m i t ~  that ktrr grvw 
together, d ~ n g  grerluallg ~hkkcnin~ pi l t~w.  xhit-tl, t~nlt-s  rvmmoved, rhoke the tunnel. 
d short dintanre from slaw mmIh o l  the tut~nr.1 R I n r p  lim~stonn inclrrion w ~ s  pswd, 

thmugb which i o m d  thnupp? .I fwt at tltr t u r i n ~ l  kbr II di~tunrc at nhnitt 28 fed. Fnult- 
ing w m  evident dong the nt thr lintetc>~lr. ;\ENIu~ IN1 Iwt from the moutli at the 
tunnel mothor inclusion of I~rnmtonv ww stnrcmk ttltit, PW i n  n I~wtl band 10 to 20 fwt 
thick, stnilng. rhut northwest NMI dipping v~wiatrly r~orthrn~t,  Along both ~ l i d ~ s  of this 
Iimwtaw wm n mn.rid~rs\d~ arnuunt r l l  iron nrich., chnrr,ving wlrncr tin. TIIF contmrt ill tlis 
timasrow and p n i t e  WM foll~wrd t11 t l i ~  n o r i l ~ ~ ~ s t ,  nlwut M f$,tbt, IVJIPPB 1110 dip t r e ~ t m t l  
almost wrt i rat .  :I winze -9 mnk 33 t r r t  , wlmn th(1 dip Irurnrn~i gsntl~r (17 Tr h~t 70 i ~ e t  
imm the Piw thr cnntart dips X7'. 
F h  the fwt of the =-inat, nn i~\c.Iinll ruith i i ~  Ho41r crit i l u b  l i t n r . r t ~ ~ ~ ~ ~ ~  1111.1 lwrn nln nlwut 
fmi., p ~ r s l i ~ l  tu but in t t ~ ~  rlppouiln rlirnr-tir~~t fro ti^ I,III~ lnlrilr t1111rrt.l. Tin-Imnritlg vcina 
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Granite, Quartz with Tourmaline Qua? w i t h  
country rock kaolinizea cass~terite 

mineral and taurrna line 
Ro. ln.-lll~rnara~tkr rrt-chn c ~ f  rnsdrrl~frltr-Irr~rln~ n~p!r trr~r~r~~~ rrln ill Sorth Star mfne. 

were ~Lrurk aG w v r d  plwm uloryy tkr c .u!~~t .  ut tlrr incbht. and drilts turnrbd 411T nt twn 
plarfts. Onc nl t b ~ w  fiO fwt Imm thv u-inir iq 1X f c ~ t  long, ti~rning tn tlir nd)rLI~ and the11 
to the mqt, end i q  qnid t,o rnrry p&y onb, l~ur l l n d  ntbt ltrrii y~~rrn~t i ca l l '  sampisd. The 
mond drift, M Icet lnrm tlin wtnm, t l lrnd a111u111vard l~ndrr the main tunnal, At the 

point of ~ u r n i q  3 Iwt of mck rn~~cll in~o~.r:n~rled with imn oxids and c~rrying s large 
amount ul caqitorito wem onnounlc~rrtl. IVhl~n I ~ I O I V P ~ ,  t h t l  nwk roll to pi-. being finely 
crushed through ihe wholn widhh. Thik p~rtictllnr p1fa1.r w m r  to br the junc-lim ol 8 ntm- 
h r  of feultq which mrry but littlrk piagll8eb r ~ n d  rvlww rliarart~r and exlent are unknown. 
Npar thn taulh ttie gronito ir tw~niirti~ny triurlr rllnnfird, l~ar inn lust mwt of im Lbldppar, 
which i~ replmd hy qua&, black tniarnirlino in v c * y  fnr vrpstsls, snd ~lrrpihp amounts 
af cawiterit,~.. I t  .wenla l ikrtg, a lw,  thnt I hr rluartr tias I w ~ n  I R ~ P I ~  r~plm-d hy spcoTHla7 
quart-a, ap it 8how~ none of h e  "smoky" appnrancc ~o common in tho ma, and that 



mnd nl such Irl&pr ra k pra#nt mag b r e  heen disauhed and depoaitcd (sp$mea 
T5.111:M). .h *\licification ptoceds, the tmnnaline sLw i- in m t . f o r m i n g  
irmgr~hr mu-. Thr tc~rrnalint.  iq -onsllr rep- by p r i t e  (specimen T.5,XHB). 
?( kw~trruiri w k ,  a nwplr o l  ~whm thick. crolrriw slong m m ~  d ~b fnulh lines is pmb- 
ably n r n t * M  pnim of fhr witA Ispprimn and slide T5AH-tO). Tin-bearir~ p n i t s  
wax s t ~ c k  at a n u m b r  uI pl- in this drift. but the diqribution ~ m e d  irrpffular. About 
51 Iwt Inlm Ifm mouth nnrrth~r and hp [ar tEte mmt promising ore M y  vss tnund. This 
un t+ lnlltrm s v~r t i ra l  fnult with from omfurth  inch to 11 imhes of pup. striking, 
aq n m r l ~  r q  r.niild bn d r t e r m i d ,  S. Xio W., nad wss I o m d  bp the mplac-~rnnnt of tho 
pnni t~ ,  tlimc~gli a qme of lmtn I 2  ta I B  i n rb  on each sick of the fault, hg quartz, tour- 
mnlinr,rmitrnb, tr~ldvpnr, srhd n nr~w dmmpr*ppd miwrnl in Iwg, white cryst& (fig. 10). 
Thtq wllr~lo rc i~t  nrrrnp* lrrwrpn 2 and 3 fwt iu Ridth and nppam nlmmt d i ~ s m m r f i c  
urninst t 1 1 ~  e ~ ~ r m r l n d ~ t ~ ~  pranite. Rrplwern~nt of the granite geem to be compIrw and 
tl~r r~rinemlizin~ mluiinnw rridrntly rams up along the fault. Thn vsrims miwtnlr #how 
nn appnrrtit t~ndrnry to rrpgmmtr, and this npplics pwticullrrlx to the twrmallne and 
qunrtr, whiln tho rnmiturite IS 1 1 1 0 ~  apt tO h RSROCjnted with the quartz than the tuunna- 
Ilnn, n l ~  huuah l t l~rn FLIT ~PORPBIIY ~PPIJIAS of tourmaline running Illrough the ca=.uiterit~. 
'I'hu t n ~ ~ ~ a i ~ l ~ n n  in irmgull~r t11int.11~~ of #lender blark c ~ s t a l s ,  h m  6 ta 12 inchen in dismn- 
lrr, twlr~trrr f i l l l ~ r  m t  111 8 1 1 ~  ltiul~ nr uurmnded by other minmh. The miterite m- 
ciahd r i l h  thn qunrtr fonnn irmpilar m a w  mod bands through the M y .  An elmwhom 
nn)iind I'RPC Monnt,airi, lhc* grunile is groakly jointed and hotb tin om md tmrmdim 
ox~n~ld tn n jo i i~ l  and nppnrently stop alrruptly, the m k  beyond the joint showing very 
diirtat.ro8A r h ~ t m i  nriatica. 

Littln thnt i a  dsfinim can Iro wid of tha richnasa of the deposit, as it wna stnr& only the 
day lntlnrn rllo aritnr loft, the vicinity *nd it bad not been sampkd. but it a p p m  pmm- 
iring. 11 in mpartnd t h ~ l  work dirring the next few days showed the om M y  to be incrrav- 
ing in rirhnrw. Fmm flio Rppebrnnrs of the vein, ih width and mount of mineralization, 
nnd Ihr known doplh nl1 in r r i n ~  ill o ~ l ~ ~ r  part- of the world, it e m s ,  reasonulrle to ~ x w t  
l h n t  il will rxtiznr3 downwrrrl, n n l w  [aulad off, a Fear from which o m  CM nnt m n p  in 
~ u r h  I,n+kfin nrk*. h l v  tin urn was loiznd in the main tunnel ,TO f& a h v r ,  which msy 
havn h w l l  tlin mmo drpmit, thwgh a t  that point the w i n  is mid to Iw small. 

hlmt 1 mile narth I I ~  we.4 from t.hn North Stnr and 2 milea northeast of C a p  hiountsin 
a l a m  amtrrint n l  cxccllsnt flnabtin ore IIAT k n  pick~d  up in the ciciuity of a p n ~ t n  ;sill 
in the I ~ r n m t m  on t t ~ n  IVr lk~t ,  h v e H  & ro. pmsperts. lPlt miterite is fine p n i n ~ d  
nnd of n prrqr!iar shade r ~ l  ptirphh wiLh a tiup of hmwn, and is emh%dded in m m n  
d finr m d l w  of  l i~ !~ t+ thur  blurmallno, -asional!y with portions of w t c  dler inf  to 
tlis mm. Iumpn ul  thr om harc lwen found that were Pstimsted tn lppigh 4M1 pound* 
r,r or+t.r, of which hj- far tlir l a r p r  part wm ttwnoslina. A cahin baa k n  Ilullt ant! a 
p m p t  tunnel run into the lirnrstone neatl? 100 fwt st this point. and u h t  s quarter 
n( SI mile north hy mat nn npPn cut rnde whivFt unmrem h - o  thin sills, omaf aplite rawink 
smaU rrpstal* ol Ruclqmr ( r ~ i n w n  T.S;if12.1) llnd one of runm pqpmtite. Ttw siJh am 
accompnird hy n h w t  3 1w1 of n firw-pirird p n s t o n c ,  which is prnbbb slBmd lime- 
ism. Ir ir mid that m p a  c,t this grwmtonc made in lu'omc p v n  about 1 p r  cent of 
tiu, bt ~ P P U  IW E. C. Sullivan, of tho Cnited States GentqicaI Suwey, lnikd to R! I~W a 
t m  of tin. 

About h d  a m& eaPt o l  Walker, h v r l l  & &.'s mbin Godwin & Carlwn liad run r 
p r q w t  rut sEm~ the rontart of a p i *  dike with the Iimmlow o a u u t ~  m k .  Fadt- 
iug ia ~ h i d ~ n t ,  them bping :! m 3 Iwt of mmhod m k  aloq  tho rmntact. Tha granite car- 
ries some fl~rompar d I)mcsy-lookin~ pwit .  T ~ P  firndunp a h v e  t h  p n i k  is oilicifrd 
tbmaglr an m a  wrrral hundnd fret wide, silirificntion d u a l l y  leeaening tn thn nubr 
part o l  the m a .  

Somn g r d  Aoat  of dark, t!n~1umnt r d t c t i t s  id n mndrnsrcs of light-blur twrmalinn 
[specimrn T~:\II&A>, in pi- r a ~ q & ~  in aim to o ~ r  a foot in the Ionmr dimension, WM 
pickcd up, ht none had beau found in place ut ttlc time of t h s  rmibr'e vieit. later its 



dircwerg wm ra-d and ~ ~ h t  half R ton of om similar fu t.hat d w r i h d  p ~ ~ n  h~ollgflt 
to Nome. 

United Statca Almks Tin Mining Cmpnny h ~ s  a rabiu and s coupC or ~ m d l  anre- 
h m ~ n s ~  on the heach a t  Tin City and has started a 10-stnrnp mill s quartrr of a rniln hack 
from the beach. Power i s  to be furnished by a gasoline cnginr. Thc rlaim on which tho 
company i~ at prasent working is situated on the north side of C a p  %!ountain. mt  an alti- 
tude (barometric) of a h t  1,750 feet. A shalt wnk on this rlaim is mid in be 15 lmt dmp, 
but was filled with water m that it could not hp rm at thr time it wnq viaitd. 

Along the side of the hill on each aide of the shalt are a l e v  numbr of ql~arta blocks, 
wome ol which mntain cmiten'ts in nlrnost calorle~, gray, hmsn, and blwk l u s t m ~ ~ u  cyq- 
tals (specimens T5AH18, TSdHIh). No otllrr m i n s ~ l ~  nrn wen in the quant. The 
graaib cuuntry m k  in the shaft is somewhat a l t e r ~ ~ l  and is mid tn cnrry tin, h spprimpn 
said to be fmm this place shows cassiterite crystal3 (*primen T5.\1Ill), 

A contract WM let in the lull fnr 3 N  Ieet of tunnel to In, r ~ ~ n  d ~ l r i n ~  thr winter fmm n 
point lower down the hill in the hope nf cutting within thnt distnnw tlir, vein imm which the 
quartz float b derived. 

Pmspecting hm been or wav k i n a  dono nt n Inrg~ n u m h r  al other plnws. It wnrr anid 
that float tin ore had been found nenrer ttw cnpe nnd wlnr p m p t i n g  dnne, but t.he Incslity 
waq not visited. A t  another point n dnrk bnsir [like rr.tis bring pqrrtr?d  hy R cmwut, but 
in weh racks tbe than- 01 finding tin ore am umrll. 

So inr no pmducin~ tin lodm bncr h r n  found in tho R u ~ k  Cwek nwa. hut it is of intpreat 
that serenil small tin-baring wins hnrc b r n  Inund durinp the past wmn. 

The rountv w k  is date, and hpwtor[~rp ntit~mpp, of ignan11.r rocka had not h n  seen, 
sfthough it m s  f ~ l t  Zhsr thew must h b  arch orrt~mnccq: !rut t i  nunrher of p n i k  dikes are 
RQW known at rnrious pninb in the liill* n~nliing nnftli\vnrd lrom Patntu Mountain. A 

crystale mompnnied in each :haw by imn pyritr, wnmn~ll!. nlom or 1em nrrenicnl, hnra h e n  
found cutting the statmon thew hi11q. The ppritr wntl~rm on-uy, lc<tring tho c ~ i t r r i t c  in 
spongy s p n c p s  in thr qitsrtz (rrpccl~n~ns *I'.rAII.'il. T5AH55, ISMAF;(;, T5AH.5'3). No 
min~mla hpsidm the pyrite nnd quartz l ) n ~ c  Ixvn m n  in tllr veim, nnd with the pussible 
cmcption of n amall nmnllnt of wnlfmrnitn, none hare hePn found in the Buck Creek gmvels 
other than hemetib ~ n d  m n ~ n ~ t i t c ,  a-hi~h am d ~ r i v ~ d  irom pyrite. 

On a hi11 wesst, of Norih 'ark r ~ l  Uurk C m k  s m i r e  dike wid to hR 15 feet aide is being 
pmpected far kin, b ~pnrirnen brrn tho writer laprimen T5.*162) shows a short n a m  
opening carrying blnck r r v ~ i ~ r i t n  ~ n r l  smalI c ~ ~ ~ t a l s  or qtlartx. 

'rha hope ot pa gin^ drpmits in thv ulntt.~ wwld m m  to lie in finding s t ~ h o r k s  (net- 
works of amall vrins} ririrh motrgh to pay fur worltin~. These ]tarn k n  s u ~ f w l l y  worked 
in slab in C~~rnwalE and tho hlklny l'p~~ineurn. 

At many plarra rrina and nninll repl~ct'nient drpm'tv of p~r i le  BPP lound in thc slates, and 
t h w  hnvs l w n  mid to carry ~ h n n i t ~  (tin pyritps). Six samples ronrcted at points ahrm 
rutRnnit4 w w  mid ta n x i ~ l  wiEm subrniti ,~d to E. C. Si~Ilican, d the United S t a h  Geological 
Sun'~y cl~emiral laboratory, but he WM un%M~ to find a tram of tin in them. 

Pmpectinp: on Eem Mountain continued during the summer of probably a down 
men  bin^ t h ~ m  during dillemnt pnrb of the season. Ifhlle cassit~rite undoubwdly has been 
found on the tnountein, it is nevertheles~ true thnt most of that brought out as such rs WmP- 

thing else. TIie minsral generally rnietak~n for cawiterite is tourmaline, and st E m  Mouc- 
tnin the two are remarkably similar, lor often neither h w a  its cryatal habit well and b t t h  
are black and mthout cleavage, so that men wba have seen the c&te&haring rocka are 
mady to declare that tourmaline-bearing rnch d similar appearam are "exactlg~he ~ame*' 
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as those which ahowed tin on assag. bfter having h m e  mmmhnt familiw with thew 
rocks, the writer mitnt rmnlem hi* in~bilitp to differentiate them by eycr slow. 

Another mineral that hms 1wn wpntadlr n~ieraken for cassiterite is au&a, which m u m  
as peculisrly I n p  black cr+ptals, rcmhing 2 inches or owr In length in panitic m,h of 
rather dark color (specimen T.9itFFIM). 'I'h ~ugi t e  is not so difficult to telt fmm c m i c e r i t e  
as tourmalin~, having n inurti lowr rrperiiic p i t y  und breaking dong dirrlinct parallel 
lines, whit11 ~ k t e r i t e  will not do. 

At p w n t  in the Tork -inn ere $5 and h a r d ,  and p d  b r d  can not he wn- 
~idcmd n* wort11 l m  than 31 .a to 33.M p r  dwyt mnking s q ~  the equivalent of S6.a to 
W..W p r  day. At Cripple k k ,  Culo., wl~crr! n v n r w  waffes nlay k conaiderpd M perhap 
$3.7.5, in Ihr Portl~nd rninP,a the cost of mmr~ving nll m k ,  tmth lnvren and om baring, wss 
$3.13 p r  ton. The rock here i a  onip prtly p n i m , ~  pnr~ bin~wfter bmmia and intrusive. 
AE Tl~~ttr, hlnn~., the cast of mining in p n i t a  has 1rpn abut  33.50 p r  ton,b with w w  
ar,~+rq ntmitt $3.53 per dsy. h n  arcmge or t h e  two s x a m p l ~  bv~s about $3.32 per 
ton fca tho rnut of mising ow, exclusive of milling md sm~ltiw c h n r p .  In view aT the m t  
of WW, nmterinl~, rnwhinery, etc., it is hard]? w i b l e  $0 m p p  that tha cost of mining 
in thc York re~on can be Ica than twice thi* mount,  or abut %.M per ton. In tW tbc 
prim for which black tin [i. e., t h ~  -&rite mncentlstcd imm the ore) aold from the Cam- 
wrrll minea waa 113.1 mnts per pound, but no data am nt hand MI tn i t e  purity, On the 
asrmmption that it w& ~ h n u t  70 per rent pnm, this would lm ahat~t 23 cents per pound for 
the contained tin. A G S  &l p r  tau lor om raimd and 50 cents for rnillia~ and camcentrating, 
a ma1 o l  S7.r-I, it WWM h k p  5 minimum a w m p  uf ~ h o u t  31 punt l r  or tin p r  ton of rock 
mined, or 1.55 pm writ, !*I p n ~  for working. Howevor, tibia eatimnh alEowa nothing lor 
trnnsprtslion, n inkin~  fund. p m p t i n ? ,  I e ~ i t i m a t ~  profit, etr., ~ n d  it w r n n  d o  to fipre 
thnt undpr prpsent mnditinm n c ~ t h i n ~  l e s  thnn2$ per cent ow csn hA worked with a r e m m  
abb murance or pmfit. 

PLACER DEPOSITS. 

BOeg - 
T ~ P  p l w r  tin deposits nn R~rk CrPrk t r tp  the only on- in Alaska Imm which tham haa 

bwn arty production ~ o d  t i a \ . ~  yioldrrl in di~ttn almut 91 tom of ore that nould sveragc p m b  
ably 85 p r  cent of metallic tin. III  this ainount is included f h ~  p d u c t i o n  01 105,  which 
W R ~  v e T  small, owing ta h d  w e a t h ~ r  and nrlarr msonri. During khe year the trail b e t w ~ ~ n  
York find Buck Creek wm chat@ ~ ~ n i ~ w t i u t .  Fmutet~~d or following Anikovik River In s 
poinl opprmite the head of GPOIISR Creek tho trail non- l~nves t h ~  river at Isliut Creek, which 
i~ rnlluwt~d to i t s  head, then c m  s nrmw dicidc nnd tmvemx Gold Creek to Qroitw 
C w k  and that to the mouth of Buck h k .  By this rhanp the bad divide betweon Cloureo 
h k  and riniknvik River i s  nvoidd. The Entlrl liattl is lmm 14 to 16 rniIw. 

n u t  on* rompan? ap~mWd.on the emk J u r i n ~  Ihr wason. Its plant conuirrted of an 
oil-tnrmin~ 3T~hnmpower upright boiler and ~nginr,  Frrnch screpr with belt convepor, 
nnd ~luir* Imxm plmated 16 I e ~ t  a h - @  tltr p i r n r l .  Turn wta of duim box- side By aide 
an- uwd, HD that them n d  he no stoppqe uf work Inr rlran-up. 
Tho work ha* d~oarn, the gravel to carrp an a v p ~  or Imm '20 to 30 pounds of m e n -  

tmtm~, n~nning Imm 60 to 70 per cent or metallic t in  a w l  nlnut  40 writs in gnld pr cubic 
yard. Thr ~MIC'CI is imm 1M to 160 feet wide, nreq ing  about 125 k t ,  by 3 to6 feet in 
depth, nv~%.inp: s h u t  4 4  k t .  The tin-bearing gmvels extend horn the mouth LO ?el& 
h k ,  a ttillutarg. of Right Fork. Mt Fork and R l u k  Cmk arrr said to dm csrry 
stream tin, hut in theem of the latter obtainingwnkrfor aluiciagwilk k a edoaa dificulty. 
Sutter Creek has so fnr ahown hut littls strenm tin. There is pmbbIy r length oI about 

a Flnbg, J .  R., PZlnth Ann, Rept. Portlsnd Gold Mluhg Cam-, Fmbnurp % 1808, p. 18. 
bComrnuDicated by W. H. Wssd, 



4 rniksol tin-barinr p v d a  in thr Buck h k  Valley. It haa been reprted Ebat acbwl- 
ik nnd monitxitn wn- lounrl in thwr grarrlr in pnying quantities, hut the writer hns hem 
unablo to find either. Thc apcific grarit?. clt srhcrli!r- (h.Mi 08) would mako it prw.tically 
irnpihla tn w ~ q h  it fn~rn thr .trrnrl~ t i l l ,  r h r w  spritic gravity is 6.4 to 7.1 and is liabb 
to he IDWPF on account nt irilpuritil-*. w that r e m  w!iwlite ptp-wnt it woutd b rearli\v 
ontioed tmm its light nolnr. Thr rnonaritc iq  sorn~ahat l id~ter in weirht, its specific 
pav i tg  hing ahoul ,5 (4.s5.M). 

Ttir p n t  i n t rmt  that t h ~ w  d r p i t ~ l  haw nrnuml i q  shmn by the amount o l  ' 'exprf- 
ing" that hea hwn donr. .\L Irwt wtwn partir~ IIAPP hwn e n t  to Ruck Creek by firms 
or privatr p m n n  to  rxnnlinr and rrpnrt tm thr tin p v r l q ,  and thr expense has hen 
prollnhly much in PXCPW 01 $.5O,WlJ. HOIPY IIUVP h n  started whrw h d  mrk ca~~lcl not 
tx ~ r a c h ~ d  rxwpt sitlr a atrani ~)uiiip nr R hd-rurk rtnin, nr i th~r  of whirh WPW had, 
snd eigria of C ~ J W I I ~ A  am nltlrtmt sllolly n-lmting, ?rt rrlportg WPW pmbahly mado on the 
deptli find value o l  t,lioa% gravrl.. Onc p~~t>li*lrrd rrprt ,  s t a h a  that it w w  "irnpsihle to 
exnlnin~ any nl tho nwk ill P~RCP ~ x w p t  nn t l l f  ~x lwt i l r  sun~mitLI," and yet the kruw slate 
 stand^ along ~IIP cwrk in a IllulT 76 kvt high. 

G m w  C h k .  into which Buck C'wk flnws, hm wn Far sl~own little stream tin ahvn  
the mnAucna, hut blow proaprtnM rrport frotn 3 to QO pounda of stream tin per cubic 
yard nl ernvrl tt~mugh a hrratlth ol 1(X) Iwt. R d  ~ d k  ww not rsachd and the depth 
nf gram1 i~ i~nkr~nwr~ I t  r r . ~ . r  wid tliet thr Inbat pnnprcts art! on the wegtmn nide of the 
eatlcy and that tho kin varira in ~ i z r  t n ) ~ i ~  stnrll rlgmtals tll Ilunpa as law t ~ q  nne'a fist. 

RED POX A m  OTHER GREBES. 

Thn cmkr flowitig into lapp L n ~ n  Frmn the hilla norcl~ of Buck Cwek am all .wid to 
~lllaw p d  prnapstr nl stlmlti t i l l .  tnlt thi* rxtcnt r ) [  bhr tin-baring gravela is ar yet 
unknown nr~tl thr qu~srinn nl wafrbr I t ~ r  aluicdn~. will t r  R WF~OUB one. 

MIIPT RIVER. 

Mint liivrr, i n h  which C;roiiw r ~ ~ k  flows, Ilru: IH*P~ widrdv arlvert,is~d as having tin- 
baring gmvt.la, I~u t  pn~r:)r.rtorH wt14) workrd on tlrr ntnballi d11rin.g i , l ~ t r  Imt summer rrport~d 
that bhny wpm* unnhlr 10 litid m y  strlbrtu t in .  l'rtmpwtors of lorrn~r ymm, however, 
l~avo rcpnrtrd itsl orrurnhr~rl~. 

Stwarn lin lrar hrm r~pnrtrd i ~ r  wrrrnl ol tlic st,maina flawing from thc uortheart and 
~aclt nidw 01 Ram Mountnin, hut tl14.y Ilnrt, not Irrw p m p ~ t m d  enough to show their 

Dick P w k ,  Old Glnry, nnrl R ftbw rithrr rmkn o l  i l r r  .Irrtic s lop eml of Ears Moi~ntain 
carry mine stmanl tin, lnrt ~ ~ R V P  S~IOWII  nnnr of colltnirrrial irnportanm. Goldbottorn 
Creek, at Ihr hratl nf Snakr Itivrr, ntxrut I N  mil~s north or N n m ~ ,  carries a libtle s t r ~ a ~ n  
tin, whase n c r ~ ~ r ~ l ~ r r  ia  intrm~tina ~mlrlgirally ~ ~ P R I I ~ ~  nn prnnit~ is known in the imme- 
disk nrighl)orhod. IInwvur, nri rl~r mast s i d ~  ni Mount Diatin thew nrr? a numhr of 
acidic. in~nlsivcr tlint Jrnve IW~R rrusltrd into goeiwa, and some such wcurrenoe map bc 
burjcd k n ~ a i h  tllr tundra and ~lacial  drbris at  the h e d  of Goidbottom Cneek. Some 
of the csvaitcritc phblrs appar f l a t t ~ n ~ d ,  ar il they may hava come from such 8. mourn. 
Fred Gulch, on the nortl~ i d r  of llount Distin, i s  reported to carry n small amount of 
s t r e w  tin similar to that in Ctoldhottorn Creek. 
To ohow 110s fmquently pmp~ctom sre deceived it may be well to note that tin wne 

&her widely d v ~ r t i w d  aa bring found st the head oF Snbeana River, 'but in asrnpIea 
tssted the rniwrnl thought to be cag~iteritc proved to bc garnet. 
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