
UNITED STATES GEOLOG ZCAL SURY EY 
GEORGE OTIS S3UTR, D r u m R  

MINERAL RESOUllCES OF ALASlTA 
REI'ORT ON PROGRESS OF 

BI- ALFRED T I .  BROOKS AND OTHERS 

1.::. i i t . '~ ' ,  UF MTNG 
MlNERAL PROUUCTION & ECONOMICS Dm 

SALT LAKE CIW, UTAH 
I V A S R I N G T O N  

G O V E R N M E N T  P R I H T I N B  Q y F r C l  

1908 





CONTENTS. 

A d r n h W m t I ~ ~  repmt, by A+ R. Rronks ---,-------,,,__-----tI--tItI+-tI-+-+tI 

The distribution of mineral r e m u m  ia Ala~kr ,  by LL h. Rrcmka,,---,-- 
The mining industq in 1907. by A. H. Rlvolis -----, - -- -- -- --,-,- -----, 
Prospwting find mining gold ~dncers  In AInskn. h.r .T. P. Hutrhlns----,, 
L ~ e  mintrtg in matl3~iMt~rn -4 1nF;lia. f 9M, hy C. W. Wrlpht-, --,- -,-,-,-- 

Copper deposits on Kasaan P~uinsuln, Frll~ce nf Wnlet~ I~1nnd, h~ C. IT. 
Wrlght and Bidn~y Pnlge:e-------------------,,_-I+--------------d------- 

Tbe building Rtnnes nnd nlatpri~la of BorrthPtlstern .%IRR~~, hy C.  I\?\'. 
~-rightL-,--------__-_------------riri-ri-ririri+----*--d-+~**---+--~~-+-d-- 

Mineral resonrceE of the Kotslnn nod Chftina vnllegn, C O V ~ ~ F  tEIvet region, 
by P: H. Momt nnd A. G. Mnddren -,---,,--,--d4-A---,,,--..- 

Notes on copwr p r o q ~ c t s  of Prince n'lllinm galmd, by F. Il. Moffft,----- 
Occurrence of gold In !he Pukori-Tnnnnn region, by L. 31. Prfedln,-,--,-, 
r 7 Ine PorQmiIe goId-pIacer district, by Ic h1. Cri~rrlle -..,,-,--,----..--,-- --, 

Water supply of the FAIrhanlrs dl~trfct, IM, by C. C. Cnvert ,,,--, ., -,- 
Investigations of the mlner!raI clepo!4ts of Rewnrrl J'~n.ninrrtll~, by I?. R. fin11 tll- 
The Sewand Peninsula tln depoaiea hy tlRolpli Jinopt -,-,,,,-,-,--,h+h--- 
The mineral depnstts of the Lost nicer nntl J ~ ~ O O I E ~ ~  Mo~tntnl~l malnn, 

Beward Penlnm~la, by Adolph Rnopf---+--- d-------------w,,-----+--h 

Water supply of the mule an11 1l;oUflroli regicn~s. Sr!vltrtl I'etllusuln, 
lm'i, by F. F. He~~ahr~w ----------_-_---- 

ILLUSTRATIONS. 

PII KF. 
Pcnm I. Map of Aluska. showing rll~iribotlon nE nlltiernl rrmilrren-- In Iwkrt. 

IT. Geologic reconnaissnnrp nrnrr of sntttheostcrn ~ilnRkn -,-,,---,-, P 
111. BIap of Kotsina-Vbltlnt~ cnpper helt -d-,-----,,,---,----d------ 3 3  
IV. Gmlogic~kelchma~~nfTnkun-Tnnnnawflon ,,,,-,,,,--,,----, 1HO 
T. Map of %wnrB !?enin?Nn, slrorvin~ dlWm\butlon of  nilnernl rr- 

suurces, sn fnr 8s known ,,--,-,+,-,,-,- +------,---------- 230 
Fro. 3. Map uf Kaann P~nInsuln, Prlucr? nf Wnlm Iwlnncl, whowtng flistrt- 

bntlon of Intr~wEres nnrl lmt lon nf ininen nud I H U R ~ ~ ~ R .  --,-- M 
2. Sketch map of Prince Wllllnm Knt!nrl -----,-,,--,--------4------ 1'19 
3. Gold prcwlt~ctlon of Sewnrd t'enlnsula, IS9T-fWT ----,,,,,------- 2K' 
4. I l l a m m r n s t ! ~  cros~ swtlon nb tbt- I ) a l g  rnln~, nmr Nome--,---- 210 
5. ,Spr~FonamsF~~~Jlot~ntain.S~rvnrrlI'entnqln -----,-,-,.----,- 2% 
6. Sketch mtton nt  Eunmn's 8hnft. Enr Mountain -----,,,, ,,-, ------- 5% 
7. EectIw across Lagoon Creek, Cape Mountain ----,---,,,------- 25% 

3 





fiopertp of 
BUREAU OF MWES 

MINERAL PRODUCJTON & ECONOMlCS Dm. 
SALT ZAKE CITY, UTAH 

TNY ESTTC ATIOXS OF MINERAL RF,SOIIR,CES 
017 ALASKA 1X 1907. 

ADMINISTIiATIVE REPORT. 

This volt~rne, as indicnted hy the title, is a progress rcport, but this 
term hns a dottI)l~ sipificnnce. It is thn  purpo* Illere to chronicle 
not only the p m p s s  of the inrmtiptions of Illaskfin m i n ~ r a l  re- 
warms and to make public thc mora iru1mrtant cconnomic results, bnt 
nbove all to note the aclrance of tho mining indmtry t l~rnn~hout the 
Territory daring the ;Pear l ! l O f .  T t  is thr nim to  mmko tl.it?se volumeq" 
handy works 03 rr f~r~nm fo r  thnsr who nrt? interested in  tho mining 
iadrrstry af this northern firlci. A s  the p~.~p~rnt , ion  nnd publirntion 
of the marc elabomte reports and mnps, which is the ultimate par- 
of tho Alaskan work, always q n i r c s  mnsidernIble time, it serms 
desirable to present the more important ccanomic condu P I O ~ S  ' 

iri ritfvsnce, This is espwiallp important in a fi~Id like Alaska, 
-here mining ntlvanccs nm taking plum so w r y  mpiclly. If the 
informatinn b ined  ily tllr plogist  and engineer is to be of usre 
to tlla pmspvtor rmd pionwr miner, it must Ele p r ~ n  to the public 
bfnrc  the ~spJorlttir~! strip of mining has pawrl. even st the r i ~ k  
Xhnt. Rome af thn conclusions presented in this preliminarp way may 
1x set aside whcn the Inlwr~rtriry inv~st.iptions are completed. 
As in form~r  volurncs, the papers here presented fall into three 

group+(l) somnlaricr; of p r o p s  of the rtrrious pha~es of the ----- 
.Three dmllar npam hmrr a11.l.sdp lwrn lmrrl : Ftop~rt on F m m s  of lnventl~atIrmn 

Of mlnrlal mourcPn O f  AIsuM. 1!bIM: Hu13. U. S. Cwl. Survey NO. 269. 1DQ5: Idem, 
1905 : Rull. Sn. 2R4. 1:lM ; i t 1 ~ r n .  l!lon: ilult. So, 414. 1907. 
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mining indt~stry in vnrior~s parts of the Territov during the pear, 
(2) preliminary accounts of investigations in p r o p *  or compI~ted, 
and (3 )  statemenh of the results of minor investigations not to be 
published ~lwwliere. 

Tht. incrensing hciIities for transportation and the improvement 
of the mail service rnnku, it possible each genr to make thest! reports 
mom mnlpleta as an necurltte record of t l ~ n  atFvnnc~.m~nt of the 
mining indlrstry. As, however, only 20 tccllriical nrtk nn! e n g a p l  
EII  the morlc, and ns they devote a large ~ h n r c  of i,hc.ir time to tlw more 
rlnlmrfitc inr.rstiptions nnd survey, it  is not possiblr ta wnrl 11 rcpre- 
mtitat i\'c of the Geological Survey to ensh Alnska mining diat rict 
clvery yeor.. %herefore t,he data collected nt first band a n +  s~~pple -  
mentrcl, so fur a8 pmible, by informetion g l ~ ~ n l r l  frnrn rarious 
sources, chiefly by correspondenca with rcpwwntntire mining men. 
It, is very gratifying to note that thew is an ~ I ~ C P U I I S C I ~  interest ila this 
P ~ R S C  of t l i ~  I~~vmtignt ~ O L I  on the pnrt of t h ~  rninin~ public, nnd t h n t  
murh vmlnable infortnation has been fiirnishcd Ily rpprcseritnt ive 
residents nf Alaskn. ;#rnon~ the mnny thut llnve amistea ira th i s  
wuy nrc the following, to whom the miter wo111d mnke slxcitll: nc- 
Imowledgwnt: 6. D, Gnrfirld, Rild Goose Mining Compnny, nnd 
Arthur I;i hwn, of Som~; C. 11'. Thnrnton, of Solomon ; John A. Dex- 
ter, of G ~ l n f n i n ;  Falcun Jw1.p: ;\Iaj. .T. P. C l m ; + R .  Wood; P. 0. 
C h ~ r l ~ s ;  JT. 11. Pnrsnn, of F~irbanks; S. J. Marsh, of C.ara; A. J. 
Chjlds, of h d w o ~ l ;  TI. 1:. Th~~rnrn and TT. B. Rallon, of Rampart; 
Frank E. Hos\*arrl, of Coltlfmt ; 14'. J. TTandemnll, of Eagle; 17. C. 
Kelsic, of l iodink ; Gmrp 31. Esterlp, of Sizina; Melvin Uempwy, 
af  Cl~isnn ; nnrl ~ J I P  Pinnwr .Minin~ Company. 
As rn~lcll thc l~rffcs part, of tltc mlue of  the annual mineral pro- 

duction corncs fmn~  thtl gold placers, the descript.ion of placer dis- 
tricts mthcr tlomint~tos tltllcv pllnscs of the work in this report. With 
ttle incrcnwd knfiwleclp of the imrl-mcEr geology gained both tlrrougl~ 
thc invtsstiptions hrru to h o n t l i ~ ~ ~ r l  ~ n ~ i  tht.ough tho mining devel- 
opments, there is a constant necrction of fttcts hearing on the occur- 
renw of the nlctalliferou~ depsit,s j n the bed rwlr, nnd in thin report, 
therefom, R mom mnkplete statement of this pbnsc of the subject can 
hP pmnted for southe~isten Alagk~,  the y~~lzon rlidrict, S e w e d  
Pe~linsula, nad the Copper River region than has h n  previously 
given. 

The mmposite authorship of this volumo f~ rvidcnt. h r n  the fact 
that it contains fourteen different papers Ily cleven (lifl~trrcnt ~llrtho~s 
The arranpment of the cuntrib~ztinns is. in pnentl,  popmplki- 
from south to north-hginninp with Pnme pnprs of n p11rrnl char- 
~ctPr. It is t~nfortunate that the exipnrirs of prclrnpt plthlicatinn 
make i t  irnpmtive to omit all elaborate illustrations, the rcprodlw- 
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tion of which necessarily consumes considerable time, and to includo 
onIy such outline maps nntl diugrams as can be quickly prepared for 
printing. The complete rcparts will contain more detailed illus- 
trative matter, . 

PROCREHH OF HURVEYB. 

INTRODY CTION. 
I 

Daring the senson of 1907 t,welvr, pnrtiw mere engaged in Alaskan 
surveys and investigations. Of thuw six mcrr carrying on geologic 
work, four mere making topographic survrys, and two were engnpd 
in stream gaging* Thc personnel of these pnr t ie~ includecl 19 tech- 
nical men and 20 to 225 calnp hands. 01 the Icr:llnical rnen twelve mere 
geologists, four topogmpbers, and thrcc pnginccrs. In ~dditicin to 
these the geologist in chnrge spent somc two months in the field carry- 
ing on geologic investigations n11r1 vi~iting Relcl parties. I n  ndditiat~ 
to the field force, four clerks mere employed in the offlce for the whole 
or a part of the yenr. 

During 1807 topographic recamnissaac~ mrrcys woro carried over 
an area of 6,128 square miles. Thr! p01ogic inv~stignfion~ jnclt~dpd 
reconnaissance surveys of abotlt 4,000 squaw nlilca and cletniIed srir- 
veys of nbont 400 square milcs. Mucl~ of t l~c  time of tIlc gcnlogists 
was devoted to a study of the mining districts or special problems 
yielding results wbicb can not be expressed in square miles, nncl for 
this reason the area corcred bp the geologic work i s  much ~lrnnller 
than that crnbrawd in topographic sztrveys. 

The geographic distriE>ution of the ti-orlr can be ssummarieed as 
follows: I n  southeastern dlaskn two parties were nt work for n part 
or the wl~olo of the sumrncr. One mas eng.npd in mrtlring dctaileti 
srrrvoys of one of the copper and gold rrIirling tlistricts, ns  mcll a s  
in geneml stt~dy of the mineral deposits of that section; the other 
was engnged i r l  mnking rlrtnileil topographic surveys of ono of the 
irnportnnt mining districts. In tha Copper River region one PO- 
logic pt~rty was devobil ta n s t ~ ~ d p  of the copper deposits of tho 
Cllitina region. In  tho Ynlton placcr cIistrict one party was engqed 
in a study of general geologic ccollomic problcnls. Two parties were 
empIoycd ia tho detnilcd topoprtphic mapping of the mining district 
adjacent to  Fairbanks, and u third mns cngnpd in malting a gvmeral 
reconnaissanca of tlie watcr reso~~rws of the same area. In Sewarrl 
Peninsula one party w f i ~  engnpted in mapping the area l  geology of 
the Solomon and Cnsadepup qrluadrangl~s ; another was engaged in 
a study of the tin deposits of t h ~  western part of the peninsnla; a 
third was engaged in stfcnm-p~pin~ work. supplementing that of the 
previous season. The fo?loaing table shnms the allotment of the, total 
appropriation of $80,000 to the vnrions districts invest.jgated: 
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Al lo Im~nt  lo A7aukan strtrjeJr8 and fnr~atf~ut<osar, 11107. 

Cmtln~~ation ot general Inv&Igatlona of coal resourma ,,,,,,,,,,,,,-,, $4,7fl0 
Sun-e~s and i n r c s t l ~ t f o n s  In w~~tbenslern dln~k~~- . , , , , , , , , , , - - - -~-- -  6,3M 
P u m e ~ ~  anti Investlgntlrma lu Copper lilver rcglnn -,,-----,-,,, ,,,---, Jl.U()O 

Surve~s and Inrmtlrntlor~s In I'nkoir ri~glnn -----------------------  41.NW1 
Surveys and InvegtlgmtEun~ In Scward E'eulannla ---,,--,------+---+--- 1 7 , m  

The appended table sttmmnrizes briefly the results of the Alskrr 
work daring the ten ycars which h ~ v e  elapsed since systematic snr- 
veys werc begun. This table, however, clws not show the mrnp de- 
tailed investiptions whidl have been carried on in certain r n i n i n ~  
districts, much of the appropriation having lwrn spent on a dam of 
work that cnn not be shown in tallular form. It shorrld be notetl that 
prnctically every district in AInska that 1111s produwd any minernl 
wealth has been studied, and that many of them have been invcsti- 
anted in considerable detail. 

When the  reports rlom in print or in prepnrstion are completed, a 
statement of the mineral resoiuloes of all of southeastern dlnakn mill 
have been published, acconlpnnied bp geologic maps. Reports on 
the two most important cwl fields-Bfatanuska and Controller Ray- 
are in print, containing p l o g i c  nnd topographic mnps, The Inrrps 
of the hlntanuska field are on n scale of 4 miles to the inch; t h m  of 
Controller Bny on a s a l e  of 1 mile to the inch. h t Ile Copper River 
region the sottthern copper -belt hns been investiptd and rrinpptl 
en R W R E C  of 4 miles to the inch, and preliminary statements concprn- 
ing the northern belt, together with Itopopphic maps, have k n  
issued. 

lieconnaimnce gl~rt'eys of the Yukon-Tanma field haw hen corn- 
plctrd 'nnd deta i ld  in\-estigations hare n h a d y  been inzlugnrrlted. 
.\, preliminary mport on the entire &ward P~ninsr~la has now h e n  
issued, including geologic mnps showing the didrilrrution of the gold 
plscem, a) far us t h ~ y  hare k n  deterrnincd. Tn addition to this, 
two of the I n r e  gold-producing rllstricts of this region have been 

. mnpped in detail, both pologicmllp and topographically. 
The wnter r p s o u r c ~ ~  of har 11 .%wad Peninst~lrt and the Fairbanks 

district Ilare Leen studied, and plvlirninary reports have been pub- 
lis11d. In thc former district this work trill be completed during 
the coming summer, but the f i n d  report on the writer available for 
plrrmr-mining opernt ions in the Talcon-Tnnantl r~gion husk await 
more extensive srts\tPya 

The invcstipltions nbow mentioned do not cover all the S u m p  
activities, but R more complete t~cconnt of the publications will be 
found at the end of this rolume. 
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Yenr. 

The ahovc: table indicates that, including abo~lt 50,000 square miles 
surveyed by other (hvernment, organixa tiurw, topographic reeonnais- 
sane  surveys have b e a ~  extended over about one-quarter of the Terri- 
t o r y  of Alaska. GmIogic reconnaissnnve surreys rmver about the 
same ~rnount of territory. The detailed survcys ilp to khe present 
time are confinad to small amas, The rapid mining rlevdopmr.nts 
p i n g  on in some districts call for detailed snweys, and these will bo 
pushed ils fast ns means will pcmit. Hesides this, mw~inaissanca 
surveys are urgently rleederl over at lmst 100,000 square miles addi- 
tional. Though the lyvdrograplzic surveys cover only coinparntivoly 
few squnre miles, get the areas which hnve been cl~osen are the most 
important onw, nnd it is not Iilrely that tthe invmtigations will evep 
\re carried over any considerable percentage of the total ~ r e a  of 
Alltska. 
In planning t,he mork it is aimed to take up the most important - 

investigntions first, and therefore much money is spent on the plnmr 
districts, which, up to the prcwnt time, 111~vlve yielded by Isr t,he Inrge~ 
part of the. mineral wealth af t h ~  Territory. With the dose of the 
coming field season the inva4igations of many of the placer districts 
will IN brought to a completion, and this mill make it possible to err- 
tend tho mork into other little-known fields and d s o  to give more 
attention ta nrew 11-l~icll give psomisc of becoming centers of lode 
mining. 

GEOGRAPHIC DISTRIBUTION OF INVESTIGATIONS. 

GENERAL. 

Most of the hime of the writer has been given to general adminis- 
trative duties, in which he has heen aided by T, G. Gerdine, wlio has 
contjnued t,l~e general supervision of the topographic work. He has 
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also received asistance from F,. M. Aten, who was transferred to the 
division in July, and who has looked aftm the ofice routine during 
t,he writer's nhsenee in Alaska The writer mas en& in office 
work unt,il ~'lup~st, 1907. when he prmderl to southeastern Alaska 
and spent, ~1)01lt ten days with Mr. \\'right ~ n d  Mr. Yaige in n study 
of some o f  flit: geologic problenls of Iiawan PeninmIa. Later he 
went lo  Tmirbunlcs, nil~err his time was devoted to familiarizing him- 
self wit,h bhc moro rnr~nt  mining developments and in visiting the 
<$errline, Snrgalt and Cov~rt  parties. The extension of his work 
into Sewnrd Z'eninsnln, rls planned, w~ prevented owing to delnys 
in trfival cnuwd by the low water in Ule Yukon. After retrrrning to 
the office, the mritor 11~~s  in part occtrpied in preparing his statistical 
rcport on the gold and fiilvcr pmtluction in ~ ~ Z I I S ~ B  for 1906, which 
mns pr~blishcrl in the Mineral Resources of the Cnited State ,  19%. 
In this worlr be mku assisted by C.  TTTm 7Tright and A. G. Xladdren. 
In p~~rsunnco of plans outlined about two years ago, TT. JT. Atmood, 

assistud by IT. M. Enltin, has continued the study of the atmtigr~phy of 
the Crctnt:cotls and Tertiary cclal-bearing rocks of the Territory for 
tIte purpose of establid~ing correltttions and obtaining information 
in r~garrl to the relative vnlues of the different coal fi~;lds+ Messrw. 
Atwootl nnd Eakin begagan their work'in the coal-harinp rocks of 
soutl~eastern Alaska in May, visiting Admiralty and JC~iin I n n  d R. 
In Jtme they proceeded to the Tuken and s p n t  ihc btllnncp a£ the 
summer in studying the stratigmphy of t,ha coal-haring r0c.h. A 
aurnher nf important areas were mapped both tapogrupliicallg and' 
geologically. 

Some pears ago a systematic studs of the methods and costs 
of placer mining in .Uttslra \\-as ~~ndertaken by C, TIT, I-'urin@n 
under. t 1 1 ~  a~~qpices of the GeotogicaZ Survey. The puhlirrhed report 
found mch favor among the mining pnblic that the edition was soon 
exhausted. and a m n d  edition is in pmparrtion. Mr. .J, P. 1411t~cl1- 
ins, who contributpd a wltrnblc section on dredging to this report, 
has kindly conrsented to prepare the paper on placor mining and 
prospecting which forms a part of the present volume. In this paper 
he discusses some of the important featurn in the r a n t  evoluthn in 
mining methnds ml~icil  Tlns talren place in Alaska. It is fortnnata 
that this phase of tha subject of mining, which falls oatside of the 
field of grology, is here tretltcrl 1?y one who has had not only the 
theoreticnl training, hilt nlm long experience in nctunl mining o p m -  
tionw anrler the pcul iar  conditions which prevail in this northern 
region. 

Ptlrln~lon, C, T., 7%- m~thoda  M$ mat. of grave1 and placer mln£ng In Alsaka : Bull  
U. I. Gml. Harvey No. 109, 1:)05. 
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As reconnniwance work in the imprtant mining districts of south- 
eastern Alaska mns mrnpt~terl in l!rUG, it seemed desirable to devote 
tho funds rtvailahl~ fnr this field in 1907 to  the detailecl mapping. 
With thj.q nhjcct in v i ~ m  D. C. TTithesspoon, nsisted by J. W. Baglep, 
was rlimdctl to t w ~ i n  the lopogsl~pllic mapping rrf T<asaan Peninsrtia, 
~ I I P  rnos-t irr~portnn t copper-plncl~~ri~rp district of southeastcm Alaska. 
'ITork wr~s I ~ n u n  n l m ~ ~ t  tlre tiwt of A r t y  and continued until the first of 
Jrlnc, 1v11rn i t  WRS nrbrrswry for the party to take up the work in the 
Tr~lrnn rtistrict. i2bnat sqtrnrp miles mere mapped on a scale of 1 
milo to tho inch, with 50-foot contours. I t  is unfortunate that in the 
slrort tirno avnilable for this rvork it was not possible to compIets the 
mttpping of the ~ n t i r c  n t - w  which shoulrl be corered, but plans are 
l~ntlrr way to ncanni plish this (luring the coming fieId season. 

Thc geologic morlr in this rli~trict was carried on by C. W. Wright, 
~ ~ s i s ( e d  kv Sidney I'nip,  wlia spent almlt three months in n deteiled 
n~arninnt~iort of Htt! pology llrtd ntincrol rrsourms of the Rrea. Mach 
uttmticm WRR givt411 tO n ~10% s t ,~~dy  of the or0 deposits ns exposed 
in tho rnthcr uxten~~i vc! rnini~lg dcv~loptnents of the district. The 
lnck of bnse maps over tho snt ira wen mnde it; impossible to complete 
iha f cld warlr, hilt i t  is of consiclernbla ndvantapt! in the work to  be 
al>le l o  rcvisit Roma of the locnlitics rifler the Iaboratory inretiga- 
tion hnt~ b p ~ n  made. A prrliminnry st~trrnent of the wsults of t h e e  
~avcstign tian3 is con taineiE clsrrrhcrt! in this report. (See pp. 9S-113.) 

At t l ~ c  tblo* of the Mnstktl Mr. ICsipht mnde n hasty trip to t h ~  
J t ~ n ~ a n  nnd other d istrids, wit11 R view to keeping in touch with the 
devrloprnerit of tho minirlg irrtlr~stry thro~tgho~~t this pnrt of Alaska, 
Iluring the lrrst t l ~ r ~ ~  ~ P : I W  he l l ~ l i  givrn s p c i n l  tittention to the 
p o l o ~ y  of t,hhr, cnub d~pwits in southendern Alaska and the r~SIIlt3 
n t t ~ i ~ l r t l  l r u v ~  jt~stificd thc* ~brrwntatian of n more cxrrnplete stat~ment 
of the om d ~ p i t s  und their mln tion to ~ J I P  hcf-ruck p l o p  than 
has prcriwlsly k n  itrsr~etl. {Sw pp. 73-97.) 

MPPER RII'ER REGIfJB. 

The fimt survays in the Cappr  rive^ region were made in 1811R. 
This work was continard in 1!~CX). when a polngic mnnair;sance of 
the Chitina V a l l ~ y  was rnetle by F. C. Schrad~r nnrl C.. Spenmr, 
and R t o p p p h i c  map of t h ~  .wme a m  by T. G. Gerdine ancl D. C. 
TTitl~~w~xw~n. En 19*2 F. C. S ~ h n ~ d e r  ~ n d  W. C. Slenderhall studied 
tha p l o g y  of tllc t iar t l~~rn  pnrt of the copper d i h c t ,  while T. G. 
Gcrrlin~. I I I I~ D. C. ITithc~pno~l  ~ a ~ c ~ i t e c l  t o p p p k i c  slm7e;rs over 
the wme nma. T h w  survq-s hnr~ hen  of  f leet  d u e  to the mining 
inkrees, bnt in P ~ P W  of the mpid inclllstrial ad~ances in this field 
it has seemed irnperatirc to supplement. them by further invest@- 



tions of the copper deposits. Hp rn doing the prospector as well as 
thc q ~ n l t i ~ r  a111 tw furnished with mom exnct dntn in rcprd  to the 
rpso~~rces nnd mtrrmnws of mineml deposik, and it nlso gives 
cg~)prtr~tiity to ~;eI~ct the most important nreas to be taken ilp first 
for rletni led inrstiption. 

F. Jl. .lloffit, n=i+tc*l Ey A. G. Maddren, was charged with this 
i n t i  Tht. prarty left Valdez in Jriue nnd spent. the months 
of .111ly find .'Cr~~ost nnrl the early part a£ Septal~hr itk visiting 
ncnrly al l  t lle prwpt*ct).~ of the ITotsina-Chitinn copper he1 t.. Thn 
lattrr pnrt of t tic* w:lh011 W R S  devnt~d to n stltdy of tlie geology of the 
l011-cr pnrt nf Coppcbr. I l iv~r .  h pwliminrrry necount of this inves- 
i i ~ t i o n  is p r ~ w n t ~ t l  in this rcpxrrt (pp. 127-15.7). The more com- 
plete statmrcnt in  i n  l)rvpnrnting~, ond i t  is h o d  that it will IN rentiy 
for publicntion ahaut (he first of ,l i~ne, rtnd map Iw issued not Inter 
thnn t ,h~  first of ,Tnnr~firy, 1!10!1. Th is  1nt~r report will contain n 
topngmphic nlup nf tllr- lotvpr Coplwr R i r ~ r  region m h i ~ h  will be 
corrr-etcil on t l ~  h~wis c~f the rnrillns stlrvrya mnde in t h i s  district 
for rnil~roys find mjl~inp der~elop~ncntr, 

YUKON BARIN. 

Thn spsternntic s u r r p p  h g u n  in the I'aknn 1msin in lR98 haw be11 
continuetl with mmt int~rrrlptionn erpr fiincc. ISuring 1907 important 
~ ~ s n l t ~  n.em obt~inrtl and mnle Fnrgtr! n1.en.r wrrp crr~*~lfrecl 1,: t o p  
grrtphir: rcmttt~ais*nna survey% To 1,. M. l'rindle llrs fallen the 
p~ log ic  invpstigntinn~ in the pncrnl I'irkon-Tanann region sin, 
: In 11\07 Mr. I~ inr l lc  sp,'~?nt, ihc cnrly pnrt. of the spnrron it1 the 
si t~dy nf t l~r  ,whoq n r ~ d  minrarnl rwoilrrcs of t h ~  Fortjmilc wginn, 
~ r l t l  P C I I C I I I ~ ~ ~  stlm.rr i ui port ant corlclirr;iot~s segnrtlin~ t h~ distri1,lttion 
not? origin of the gold. ( S P ~  pp. 187-197.) He Inter riuitwl wmc of 
the othrr r n i t l i r l ~  districts nnti nlso studied the srcricln of the Srrkon 
e x p s n l  nloa,~ tlic J:nniparts btrrwn Fort llnmlin nnrl tllc rnoi~th 
of the Tnnnnfl. 

Specit11 nttcntion sho~~ld IN h r r ~  rlirrctwl to t b ~  mport which Mr. 
Prindle hns preparrtl on the dktrihtrtion nnd sr ) t~m.  ;of t h ~  p l d  in 
the Yakon-Tanma rcffinn, (* pp. 179-1 8G.) TIis mncl ti~inns, 
tho~~gh mapying n rcry f ~ w  p ~ w ,  r e p ~ n t  t h ~  results nf ~ x t e n -  
sive field nnrl ofice stat l im and ~Iin111iI prow of vnlllt! to the miner - 
nncF pmpector. 

D. C. K i t h e w n  and 6. JT. n ~ g l ~ y  w ~ r e  r l ~ a r p d  with the ex- 
tenpion of tllr f o p p  phic m n n n i s n n w .  nttlppirlg W C P ~  of the inter- 
nat ionnl Iloundary and sottth of the limn t>~rviot~sly srjrr~cyd. 
T h ~ y  b e p n  work the Intter pnrt o f  Jnnc nnlr the int~rnntional 
boundxry mrtth of the Fortynilt! qaarlmngle nad cantinu~rl it 
untiI nbot~t the middle of Septemlwr, when they \vent down the 
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Tanann ,tn Fairlmnks I,!. hahi. An area o f  nhout 6,000 square miles 
was covered, in clad in^ pmct icnlFp the entire unmapped belt lying be- 
twwn the Ynkon nnd thc Tdnant~.  anrl cstencli~lg  vestw ward from the 
boundary as far as the n l a ~ ~ t l l  of D p l t ~ ~  River. Tanltna River from 
the mouth of tlw Delta to Fairl~nnks was also surveyed. 

The importarrce o f  invetiptitkg the \rater resources in the placer 
districts hnring k n  proretl by the work done at h'ome in 1007, it 
was decided to axterrd similar hpdrographic a~rr-eps to the Fairbanks 
district. The funds available for this work were adequate only l o  
prosecute it on a small scnle. C. C. Covert reached Fairbanks the 
laLter p r t  of June and s p ~ l r  the balance of the open season in stream 
rneas~asospments in the FairI~u~k.; placer district and in the areas tribu- 
tary toit, Although therpsnltsof oneseasonbin~esti@tionscannot 
bo mnaidcml f ind  in wprd to the dream rolumes, yet they have 
valuo in showing at least ~ I I P  minirn~lm AOIV for that particular sea- 
son. T.Iydropphic rlatn \\-ere promred regarding the run-off of 
n b u t  800 to 1,W quare miles and an a m  of at lenst 300 to 400 
s q u m  miles was sarveyw4 in some rl~tail ,  Mr. Cor~rt.'s mport is now 
in print and a brief abstract. is  resented in another section of this 
volume. (See pp. 198-205.) 

In view of the complexitp of thh pology of Pmnrd P~ninnrln. i t  is 
possible to gain an aclqunte knomlcrlp of the stratiprapl~ic ~ncws- 
sion only b a Irtrge anlount of detnilet1 mapping. Such stl~dies o l o n ~  
will furnish information on which to hase conclu~jons r ~ p r t l i n g  tho 
occumnce and distribution of the gold in t h ~  lwd-roulr [er.~-nncs. 
Drlring the last two p n 1 - s  rrork rrf t h i s  kind hns Iwn carrictl on in 
the Nomc and Grlinrl C ~ ~ i t r a l  qo~dranzles. anti in l!lc)*i si~nilnr lines 
of investiption were taken 11p in tlla Solomon rind Cnsndepnp l!WHS, 

whew the detailed base maps wcrP nlsn nvailnhle. 11y P. S. Smith. 
assisted by George I. TJinlay and F. J. 1Cnt.z. TIIP cntirc nmn of the 
Solomon quadrangle wns cornplekd nnd tbc larger pt~rt of the Cnsn- 
depaga also. I n  nildii ion to t l r i ~ ,  considerable nttrmtion \\-as priirl 
to  tho economic and mining pmldems of othcr mining districts of 
the peninai~ln. (Sw pp. PO(;-271.) 

In accardnnce with t lw  originnl plnn.; ln id  olit for i r ~ v e s t i p t i ~ ~ g  the 
water resources of Sewnrrl I t n i n ~ 1 1 1 1 1 .  17. F. H~n~hrtrn, nsistecl hy 
Raymond Richnrcls, wns clelniIvtl ta cot~tinur. t IIP stwarn mmMUrP- 

ments. This worlt mnde i t  po4hlc not only to p i n  nd(litiona1 infnr- 
mation about the streams prrviot~sly ?nerraIr~d. hrrt nlso to extsnd 
this into nd jncent arens. SppciaI nttelition was giwn to t frc Korlg~lsok 
district, and mmo menst~romcnls m t ~ r  nlxo m m b  in otl~cr m i n i n ~  dis- 
tricts. A hricf staloment of the, rcwtlts of lhis work is given else- 
where in this report (pp. 272-2851. 



The Geological Survey is charged by lpw with the duty c : ml- 
lecting statistic9 of the mineral production for the entire country. 
The value of such data has long been fully recognized in the States, 
where they are depended on by producers, consumers, publishers, and 
all others who are desirous of obtaining accurate information. Their 
importanw to the various interests of Alaska is incalculable, for it is 
o d j ~  on the basis of past production, considered with estimates of the 
mineral reserves, that the future p r o w  of the mining industry can 
be forecast. 

It is evident that such statistics can haw value only provided they 
are accurate, Though general estimates mny have xime interest, they 
can not be relied on as can the accurate statistics which can be made 
up only from data mllected from the individual producers. 

The genel.al recognition of these b c t s  by the precious-metal mine 
operators in the States is attested by the fact that, of the 15,000 to 
whom schedules are sent, less than 3 per cent fail to reply, and these 
are. for the most part, the small producers. I n  Alaska, on the other 
hand, of the 1,800 pIacer mine operators to whom the scEleduIes wem 
sent, nearly GO per cent failed to reply, and among the delinquents 
were soma of the largest companies, who, in all other matters, have 
shown a grent. dmire to cooperate with the Geological Survey. It is 
grtttif;ging to record the fact that practically all the Alaska lode- 
mine operators have shown their interest in the statistical work, for 
in 1906 all but one furnished the desired information. The same is 
true of the coal-mine operators and those producing building stone 
and structural material. 

If it were p~s ible  ta send a representative of the Geological Survey 
t o  each one of the gold placer producers, no doubt the information 
could readily be procured, as then a full explanntion of the purposes 
and the uses to which the figures are put could he made. Unfortu- 
nately, however, the conditions of transportntion and the funds avuiI- 
able for this work do not permit of sue11 procedure. Tho Survey is, 
therefare, forced to rely on the courtesy of the individual prodl~cer 
in replving to the schedi11e sent to him by maiL If the producer 
does not return the schedule in time to  have it included when the 
sta,tistics are made up, he may, by the amount that he produces (pro- 
vided there are no other sources of information), reduce the total 
rredited to his district, and thereby nnllify the whole purpose of the 
investigation, which is to obtain accurnte figures. That such a pro- 
wdwe has done a grave injustice to Aladrlra in the past is shown by the 
fact that in one of the recent pears it was discovered that tt general 
cstimat,e published had credited tcl one of the States $500,000 worth 
of gold which had been produced in Alaska. Fortunately the mistake 
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was rectified in the publicstions of the Geological Smvey. When 
~ccuratc: returns are obtained from the prdnwrs themselves, such a 
mistake is impossible. It. seems probable that this may have hap- 
pened before, and, 11nIess certain l a r p  mining companies modify 
their -practice of refusing information, i t  will probahly happen 
again and thereby 11n1-t the mining indidry of Iha T e r r i t n ~ .  

The above criticism upplies pxrticulnrlp to the Inre  mining corn- 
panies and, more e.;pecinll~. to those of Pewnrd Peninsuln, This 
neglect an the part of some of the Some operators, in tho opinion 
of the writer, is probably due to nn oversight rntber thun to a Inrk of 
public spirit, as they haw showed a ntjllinpe% to coopmtc with the 
Geological Survey in otl-lcr mnltcm. In the Yt~kon clistsict nearIy 
all the operators to whom blanlrs were sent have. pivm the desired 
information, nnd the writer f e ~ l s  r~ntl~r  spcial obligations to many 
who have not only returned the schrd~iles promptly, but n1.w f i r -  
ni~hed lists of other placer-mine opcrtl tors. 

It map be well in this connection to a l l  nttcntion to &a fact that 
the mt~lrned schedules arc ltcpt under lock ~ n d  k ~ y ,  nnd onlv the f ~ m  
officers of tht! Geologicnl S~rrwy wha rnalrc np the totnls are aIlowed 
access to them. Every precaution is tnlrcn to  pr,re~ent any pub- 
lished figures f m  giving jnftrrmntion, even by inference, of the 
otltprtt of nnp indi vidnnl operntm. For axnmple, if there are only one 
or two large prciiucers in n district, t . 1 ~  total of that district is not 
publishpd s~parntely, but is combined with that of another district in 
the printed report. 

The statistics contained En the report for 1901 are based, in part, 
on mtimates, for at this writing not nll  the schedules have been re- 
ceived from the operators. It is therefore imposqible to include the 
accurnte tigums in this report. They will, hamever, be included in 
next year's volume, just as the ncct~rnhe statistics of 1906 are included 
in this report,. 

Tt will lw the purpose in the futttre to include, as far as possible, a 
Rarnrnary of the minernl production of the Territov in all brnnebes 
of m i r ~ i n ~ ,  and it is hoper1 thnt before many years the operatom will 
return the schedules so promptly that. the correct fig~res can be given 
in the annual progress repart. Tf this is not possible. however, they 
will always find room in the a n n t ~ ~ l  report. ipubIished bp the Surv~y ,  
entitled " Mineral Rewionrm of the Fnited states,'' and mill also 
nppear in the progrew report of the fol lo~iap ;rear. 

It should be noted that the Srrmep b e p n  collecting statistics from 
the operators only in 1905, ~ n d  that previouf; ta that time tht! atnfp-  
ments in regard to production are hayed ~ n t i r ~ l g  on cdimates. This 
holds true of the copper as well as the gvld. 



There hnre been some unavoidable delays in the publication of sonlo . 
of the reports. This is  in part h a u s e  the -stxss of other work ltas 
prcven ted arlthors from compIeting manuscripts. Another cause, of 
defcrned plrblicrtti6ns is that most of the reports include illustrations 
who* reproduction, which is done by contract, may require from 
four to eight rnrrnths and sometimes even l o n ~ r .  The delay of pnh- 
lications is also due in part to the fact that the funds available for 
printing Ilnt-e not h e n  ndequate for the purpose. For t h w  vnrioua 
ma.sons tEie issuing of the reports (now in press) on Sewarcl Peninsula 
ant1 the Matanttska nntl Controller Bay regions, Elas been unnvoirl- 
ably ilelnyrd. The pnhIication of the report on the TVrangell nnd 
l i ~ t c l ~ i l r a n  clistrich has lmn postponed owing to the f a d  that tlrn 
lrlorc tletniled it~fomation gathered in the work of mapping TCasnan 
Peninsnln rlflordd additional data which it seemed desirable to incor- 
porntc, in part a t  Itvtst, in the preliminary report. The followii~g 
reports wcre issued during 1907: 

REPORTS INCLUDING MAPS. 

Admll~Ifltrnt[c~ rewrt, 19Dti. by Alfred H. BrooI;rr. BnU. KO. 314, pp. 11-I!). 
Tlle mlnlng industry In 1306, by Alfred H. Brooks. Eull. No. 314, pp. 19,?0. 
The A l n s k : ~  con1 f l ~ l d ~ .  by G ,  C. Nnrtin. Bull. KO. 314, pp. 4045. 
],ode mluli~g III  mlouthenstenl Alnska, C. W- Wright. Bull. 314, pp. 47-72, 
h'onm~tnlllforo~in ~uinernl FPROUrCeB of mutheaatem Alaska, by C. W. Wright. 

RulI, No. 314, pp. 7.7-PO. 
Rmnnnis*ut~cp on the PnriRc coast from. Yakutat t a  Alsek Rlrer, Ily EHot 

Illnclir~~~?l~ler, Bull. Ko. 514, pp. S2-N. 
Petrnleunl rlt Cnntrol l~~.  Rny, bg G .  C. Blartln. Rnll. No, 314. pp. S9-102. 
Iiecontiul~pnticn ill Ihtnnnskn nnrl Talhieetna baeins, mlth not- oti plarellr of 

ndjnrrtit rc- ion, by Sidney Faigt? and +4dolph Rnopf. Bull. Xo, 314. p1,. 
304-1 24. 

l 'hr  Nonlc w g l n ~ ~ ,  Iry FrPd H. lioffit Bull. No. 314, pp. 1%-144. 
Cold Aetda n i  Snlorno~l nnd Kiukluk RIrer baslna by Philip S. Smlth. Bull. 

KO. ,714, J I~ ) .  IlGIFiC. 
(:dogy n~ld  n~ltleral rmnrces of Iron Creek, by Philip S. Smith. Bnll. No. 314, 

pp. I T~T-I~J.  
TIIP Iion~nrok tegIon. by Alfred El. B m k s  Bnll. No. 31% pp. 181-179, 
\\'ntpr mtpplg of Somp rprlon. S~warrl Peninsula. by J. C. Hogt and F. F. 

Ilellnliaa. \\'ntcr Silpply Paper So. 1M. 
The Clrrlc prwitict. by Alfred H.' Rrmh-s, Rutl. So. 314, pp. S m .  

T(lmnr~nlarcnrire limp .of the mnthern ~mm'tIon of Seward PenlnsuIa. 
Rmt~nalwnr~cv  mnp r b T  the  nnrthwerterr~ mrt of Semrd Penina!~ln. 
3E~cnnn~bl*sntire mn$v aT HIP nnrtheilrten~ wrt of Seward Peniemln. 

Thrwe uln[ra fire for mle nt 25 ceute ench, ar $16 a ht~ndrwl. 
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rmI#$e m n n a l m n w  of t h ~  Jlntnnuska nntl Tnlkppltin haslna. by RI(11wy 
Palm ~ n d  Adot~th Enopt : lnr l~td  tog epalMr a11tl tnpnmphlc  mnps. Iltrll. 
KO. -125. 

The gold !haem of mrtrr of k n n l  Penln~nln. dtnskn, bg hr4l111r J .  C'nllEcr, 
Fmnk I, I l w s .  Phltlp S. Sn~ith. nnd A l f r d  H. IWrwk~: Inclr~rll~tg m-'rnlnr.fr 
nlld tolnprtrrrhlr rffnnnslsmrnu nlitlm Rull. Sn. :GS. 

VaFqq a!id n11n~rnF mrrms  IT I ' n ~ ~ t m l l w  Rnf- wginll. lmy (:. C. Jlnrtln : ltt- 
cTndfng Inlmmiphlc nnrl c w l r ~ c  nr:llr*. It~ill. So. :Kt5. 

The F n l f i ~ n k s  nnll Itanlpnrl flrindmt~glaw. Yuktm-'Sn~tnrit~ w~lon, ,\tnwkrt. I I ~  
IA 31. I ' r lndl~ : Incla~tling t n l n ~ ~ r n l ~ l b l ~ ~  m a ~ n n l s m t i r ~  I I ~ ~ I * H .  Rttl!. So. :<IT. 

Rernem Rny s]wInt  allilr. SPR IP .  I : lYJ.'&l. (ftnttmbbr I I I ~ P I ' C I I  I rd). fwt. 'Fnt141p 

nhly, for thp  mast pfirt. (Illring the year l!rOs. proritlcd tIw funds lor 
printing nm sutlicient : 
BietlloAfa nnrl ntstrr of ~ I l l r P l  #111d lrlnw-F n~lnlne l e ~  , \ l n~kn .  Ilp C. W. PtlrInptal. 

211 rdltinn. 
hlnlr nP , \ l ~ ~ l ~ l i n .  u r n l ~  1 : 5.lMMLWMl. or  nlmw~t MI I I I ~ ~ P R  to flip inrh. compl ld  11ntl~r 

dlrrctlrnl nf .\rlrclrl II. Iircn11;a. 
T ~ P  pnlr>cy J I  trtl I I ~ I I I ~ T I I I  r r a u l ~ l ~ n w  of 8111- Ketrlblknn ~ n d  l l ' m n ~ l l  mlniug 

I t  I .  n i  I I 1 .  I 4 .  8 .  1 .  Ilc~lketEn So. ,347. 
Phytrln~ro(rliy n r t ~ l  ~ t n t + l l i l  m l l r r ~  i r f  Iltr- Y r ~ k r i t ~ r t  Hny mgtnl~, A l n s h .  hy R. X. 

Tnrr,  wlfh n v l i t ~ ~ r l ~ r  011 t lw  1 ~ 4 - m ~ + i  gawkvq Iyr R. %. Tarr nnd 13. S. l l ~ t t ! ~ r .  
Tlicr l i o l~ l~ in . t ' l l l t i l~ r~  auqqwr r r ~ l t t r ~ .  Iiy F. I?.  J 1 1 1 R t t  nntl .\. (;. Maddrm. 
Cbltiiin qr~nr l rnr lg l~  ninlb. w t ~ l v  1 : Zdl,trl,.twX), Ig T, (:, I:errllne R I I ~  D. r. Wither- 

L)esrrll~tirtn of I h e  I.'rrrtpnillrb rptnttmnfl~. I'11lin11-Tnnntln w d n ~ l .  hy L 31. 
I'rliidli., 

Clrrle qun~lmtk~lc rinp. W ' A ~  1 : 2:fiIAWI 1 1 l ~  f). C. ITltberslmn. 
Fairbnllks q ~ ~ m l r n ~ t g l ~  U I ~ ~ L  RYI f a *  I : 2r~tl,4EU4 hF T. G .  GVWI~IIP. 1). I?. Witlwqwon.  

niltl 11. R. 0411+t.r. 
Water-~ullrrty I ~ I ~ P ~ ~ ~ c R ~ J ~ I I I H  It1 . \ l t~~lit t  In l?-7. h?; F. F. I I e t ~ p l ~ n w  nnd F. C. 

130rcrt. \ V n t ~ r - S ~ i ~ ~ l ~ l y  I'nlwl. Sir. 9 6 .  
F'nirhftnka nlwlnl  rbtrb]?. nc-nle I : r72.54Mb, Ily T. I : .  t:crrlltir ttncl R. H. Sfirgent. 
C:~,lngy nf the Snnrr rind cFm~ul I'tenfrnl qrtndranalrrr, . I m ~ l ; n .  1tF F. IF. 3Ioffit. 

F. L H-8, nnc! P, N. SmlE11. 
C m l n m  nf the Pnltin~nn i f i~d  ( ' ~ r u d ~ p n * i  qundrn!~glru, 41p t'. S. Smith nnd F. J. 

Kntw. 
The Sen-nrd P ~ i ~ f ~ l ~ a l s  tin Repoul t ~ ,  114' Adrltlllt linrapl. 



THE Df8TRTKUTTCIN OF MENERAL RESOURCES 
IN ALASKA. 

All tIir p~il~lislijl~d wports on Alaska dml. pithpr dire~tly or indi- 
rwtly, wiI,ll tho clintrib~~tion of thc rnin~ral m I I r m .  Most of 
thest3 mpnrtu, Irowcver. treat of s p r i n t  arrtls cs spwial form.; of dc- 
posits, nnd an adeqnutr! diw;cus$on of the entirc suhjcct mlrst await 
n Inore cornpl~te in\wtiption rrhich slrnll rnvrr not only 1111 of tho 
Territory. hut alw all the different types of r n i t i ~ r ~ l  ( F ~ p i t s .  Tn 
the three preriousIp imled summary rcporta somcthinp: of the dis 
tribt~tion of the rnin~mI wenlf h h u ~  been indicHt~r1 on mall-scrtle 
maps. Last year's mport contuincd s map a wE~icll shaw~cl in a p n -  
ern1 way the Rmas of metamorphic rocks known to h the loci of p I d  
clepmits. The same mHps dlowrrl the nrena of mplws-bearing mcks, 
topther with symbols indicating the Jmlitjm of gold nnd copper 
minm wnd p m s p t s ,  thus exhibiting in a general kwY the distrih~~tion 
of rhp* deposit% On another ninp b of t IW %me w p d  WIIR FPpre- 
scntcd the pneml distril)~itio~l .of I he MRI-hn~ing rncks, ns well as 
the RMRS underlain kt. norknhl~  .en111 Fwtla, a sp~c io l  ~yrnhol being 
rlad to indicate the rhamrttr of the cortl. These two mapa wcre 
rl~tcidnted in the text hv llrivf u m u n t s  of the distribution of the 
economicrrIlr important rlqxwitn, Th~x tllc murrenm of thc golrl 
deprsits in the metnrnorphic socks am! tl i~ir probable genetic wlation 
to the ipieoua intn~sions wem poirtkd out. Tllc description of the 
coal-benri~ig rocks included a bricf account of tlreir stmtipphp, 
distribution, nnd men. 

This, thcn, with some briefrr statem~nts ptrhlisherl in previotrs 
reports," represents t11c f i ~ t  attempt tn den1 with the general problem 

- - . - - - .- - - - - - -- 
R1111. T1. H, am!. R t i r v ~ y  XO. 314, f907, PI. 1. 

'011. vlt.. 1-1. I f .  
8 KPC H1131. U. R. Mol. Y u m y  h'w. 250 nnd 2R4. 
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of the distrjbution and peuesis of the mineral deposits of Alaska, 
the solving of which is the ultimaate aim of the investigations bere 
chronicled. Tnasmuch as even the preliminary survey of the mineral 

' 

wsalth of AIask~, beg111 but ten years ago, has been extended over less 
than a quarter of the Te~ri to~y ,  it is needless taskate that the d a k ~  at 
hand are irladeq~late to discuss the= problems in cletail. As,homerer, 
it may be of value to the mining interests to present even incomplete 
matter bearing on t,be occurrence ind  distribntion of deposits of em- 
nomic value, it seems Imt to recur to this subject in the present voI- 
nme. Fortunrltely, the occwrence of mincml deposits in the more 
important mining districts of tlie Territory-such as southeastern 
Alaska, the, ~ h i t i n a  region, the yukon-Ta~~nn:~ region, and Seward . 
Peninsula-forms the s ~ ~ b j ~ c t  of special papers i r l  this report, and 
the matter, therefore, lleerl hew k l e  on1 y outlined. 

MAP NITOWING M C N X R A ~  ItE:80URCEB. 

The ,map of Alaska which acconlpnnies this \wlrurle (PI. I, in, 
pwket) shows graphically the lmawn facts of the distribution of the 
mineral resourew. It is b:lueil, for the most part, on observations 
of members of the Geological Survey, but data from other reliable 
sources ha.1.e been used regnrding some localities which have not 
h e n  examined by Survey rfien. 

The distribution of the different lrincls o f  minemI deposits is indi- 
cated by symbols, so far as tho scale of the map would permit. It 
has not been possible, however, to mnkp the symhls  altogether con- 
sistent. Tlle symbol for gold placer% is intended to mark the locnli- 
ties where placer gold has been founcl in comercia1 quantities, and 
fur the most part it indicates only t,hosa places where actual mining 
has been done. The splbol  for auriferous lodes indicates chiefly the 
~perat~ing mines, Mlt inch~des some prospects which have not yet 
k n  productive. The symbol for copper marks the mine localities, 
as well as some prospects. The symbol for tin deposih indicates 
chiefly prospects, though so~r~e of these hnve been small producers, 

The fact that the geology of coal is much simpler than that of the 
metal1iferous deposits ~nltkes it possible t o  present more facts in 
regard to its distribution and to present these with a far greater de- 
gree of mnfidence. On tlie map the occurrence of sediments be- 
longing to the horizons of tha coal-bearing rocks is indicated by 
stippling. These awns can be regarded as the most promising fields 
for coal prospecting, but slronld not he taIreo ta  indicate the actual 
distribntion of worlrable coal seams. The areas k n o m  t o  carry coal, 
probably in workable beds, are marked in black with ct letter indi- 
cating the quality of the coal. 



The Incation of ptrolenm seepages is nlso indicated on the map. 
All tile kmwn seepaps occur on the Atci6c coast. At ControIIer 
nay there have been two wells which have made rr. mall production 
nf oil. 

To  make this map complete as reprds  minerd depnsits which 
have bcen prodt~ctive, the Iwalities in sou theastern Alaska where there 
hns been RII output of gypsum and marble h ~ r e  been marked. Tlrese, 
haw-evtbr, clnly itich~de t be localities of actual production, and the map 
tunst; not Iv int~rpret~il ns indicating that there are no other occur- 
rences of wrr31 rlepsits irl Alaska. 

Thn vnri~tg of known min~rals fnurtd in Alaska is too large to 
p r n ~ i l  thhr I~ring rataloqed in this prrpr, nor would it lse pssi- 
hlr! rvrAn t n list id1 thaw ~i l ic l l  give promise of becoming a€ commer- 
cial vn lt~e. It will be t llr pappose h ~ r e  to briefly set forth a statement 
of the mincmls which t hua far ei th~r have been produced in Femmer- 
cia1 rlnaniitira or give  same prnrnisa of soon being added to the 
r:omrnrrcin l pr~adi~cts of the T~rritorg. 

The outpi~t of Alaslrrl includes tho. metnls jpld, silver, copper, 
l ~ n d ,  nntl 1 in, and tha nolrm~tnllir: nlinprals coral, petroleum, g y p s ~ ~ m ,  
nnd marble. In sdrlitinn to them, imn, tuneten, antimony, qnick- 
silver, t l l ~ l  ~,v i~phi te  rleyo%;;lta hnve hwn found, ~ h i c h  lnny prove to 
have  corntntlrcinl importnnce. 

Gold is Loth thc most widely distributed and by fa+ the most jm- 
portfint of t l i ~  minerals yct developed. It occurs in combination 
mith silver nnd cjther' impurities in the alluvium. The auriferous 
ladw i n c l l ~ d ~  hot11 fw~-milling and conwntrnting ores. Telluridw 
hnve k n  f o ~ ~ n r l ,  bilk 11nt in con~mercial quantities. A few grains of 
platinum ha\*e lwan follnd in some of the gold placers, but nowhere 
ill mnrnterciul quantities. Silver occurs in associa tion mith the gogold, 
both in the ladles nnd pl~cers. Silver-besring plena deposits are 
wiclcly distribi~ted, but have been but little developed. 

T11c develapd copper deposits Rre for the most part sulphid~s and 
nrp chiefly r.l~nlcopyrit~ and hornite. Other copper s~llphides, car- 
bonnat~s, nnd oxides hsve heen fotmtl, but these ham so far  b e ~ n  of 
l ~ s  i~nportulcc. Mativt! copper hm k e n  found both in plocem and 
lodcs in I he Copper and White River basins, hut this form of deposit 
hns not Iwm pr~dtll~ctive 11p to the pr~sent time. 

Tin m a r s  in the form of mrnitcrite'in the York district of the 
wcstcrn pnr! of Sewesd Peninsula and in smder qi~antities in other 



bTSTRTBOTlOX OF WTHERAL 'REBOURCEB IZP MAABKA. 21 

parts of Alaska. In the Tark region (me p. 251) Rome stannite 
lina%lso been folmd, hut tllc rh id  I in-Pwnr ing mineml i s  ra-iterite. 
The o c c i ~ m n c ~ s  are in plbrccrs nnd lodrs. lmtlr forms of rleposita 
having yi~lrled A srlrnll pmdt~ction. 

T'11~t-e has Ewn n s n ~ ~ a l  l olltp~rt of Irntl fro111 ~ I I P  ~nlenn-lwarin~ orps 
which have ~ lready h ~ n  ment ion~tP. ,Int irnonv cwcurs nn st ihni t ~ ,  
nntl same p r w t i n g  is p i n g  nn fnr this 111in~rn1. T l l n p t ~ n  ncmcnra 
in scheelite and trolfraa~i~r, the fnrn~rr I ~ n r i n ~  llcm fnl~nrl in'rrspo- 
cintinn with tlw ~ E I ~ P P ~  p l ( l  t~nrl tlw Inttri* ill Ir>rl~s i l l  n.il;wintiran 
wit11 cassiterite. (See p. . I(X,) ..lrnt~ng ot llcar 1 i l ~ t 1 1  llif~rnila nlirl~rnls 
nl~ich h a w  been fount1 i l l  .;rnnll ql~ntltiticw nrp I~i~rnuth ~ n r l  1unlyP3- 
d~nnm.  Mewnry maccurring 11s c i n n ~ ~  lsr lltln l n r n  Enir~lrl kn~t lr in 
plec~m and in reins. No~w af thew mint~rnls in Itnawrk tn orrltr in 
c!ornrnercitll qunntities. 

h i a p n ~ t i t ~  occurs in Inrg:~ hodips nn Prirlce of lTi~lrs Tslnnd nnrl 
cIsewh~1-e in association \T it11 m n ~ e  r.tlnlropyritr rl~pmit 3. Sotnr of 
it is reported to lw n goor1 B P S S P ~ I P ~  nrr. 11i1t 1 1 0  mttcn~pts huvc k n  
made t o  mine it except for its copppr rtlntmt.. 

Of the nonnletallic min~rals t 1 1 ~  f11~1ci ~ I Y -  of nlost i11q30~finw. 
Pcnt  is the rnost widely disrrihrrt~rl of nlin~ral RIP~S, but nn i n r ~ d i -  
galinns have been made t r ~  cletcrnlinc t l l ~  ronln~crrinl rrlllrr of the 
dcpmits. 

Lignitic coal is extensir~ly der~lop~wl in many parts of Alnskn nnrl 
hrs laern m i n d  at R dozen lwalitiw. Riti~mincli~.; nnfl ~ i ~ l l l ~ i t  !]mi- 
now VOHIG oc*cmr~t ttt n ~ i d ~ l y  *peratctl lmnlitim natl hnrr Irtw rl~rcl- 
o p d  i l l  a snlnll way. .%nthmcEtes and wr~~iantl~mritw Ibr\.i* thil.; 

far k n  d i m v ~ r e c 1  only in the Pacific s lop rrginn. Tlae folb\~-ing 
tnblr. tnken fro111 Jlr. Martin's r~.port.~ rive n cboariw t.alitnnwry r t f  

t l ~ r  ro~npltiitim nf t h w  mals: 
- -  -- . ~ m m .  i:. r.. Burl. I-. S. GWI. s u m ~ ~  XO. 314. m n 7 .  p. 4;. 



Llnslm.  I 
13 PortRrrl~nm.isnmph ...+..-.-,-.._------.! l8.g 4 1 8 .  .3 1 . m  
14 Southmrtrrn A l ~ k l r a .  n+-Frng* 01 n qnmplrw. 1 :Ii,hI ?Lr~.tR Or.?? . I  i .!I! 
I.; !Va inwr l~ l~ t  Frilet . 1 snmfhlr .... lO.tI5 4!.l*l I".N J.43 2 1 .Ixb .... l n  ('nlvllk. Rlrer, I w z ~ i n ~ ~ k ~  ' l l . 'dl  :m.?L '{I~:C 5 . 1  J.OU 
17 Ulrl'er I blkon, Cz~n~~tllan, nvr ra~s  OF IS 

U~IIIIXOV~ --.--...................... ..,.---... 19.m m.m :Fa.% 
1B Ur'~u'r l ukthn. Clrrlr ~~rnrlrm, nrmmm 01 S 

n::a!~qw ...-,. ln.4: I .  4o.m 
I!d Cl r~ i r r  1 ul-on. RRrnj-mrt pmrlw. nrmayaf  

tj 1ura1y.w 11.42 
rn SF.\ r 4 r  T ~ ~ ~ ~ W ~ J L .  ; RmmT. w -  .... 

- - - - - -- - - - - - - - -- 
I .  Buu. No. W. p. 74. a n a l m  1 to 7. Ih. Rol. Pllwr Nn. m, 8. 114. mnmlysk &it. 
8 ,  HnU, No. %Ill. p, 98. annlrrlr 1, , 16. l'rnf. Pntvr Nn. "31, rr. Ill. ar~ulpls f iW. 
3. 1131. No. CW. 11. 74. a n a l y v ~  ?It t o  m. ' 17. l\tlll, St,  ?1R, I-. G I ,  IF, mnmly** :4 tn  15. 
4 .  1 xo. 5. p. 4 a n  3 t 1 3 %  llu11. 51.. ?I*. I r .  W'. o n l l g r r  11,. 19. 10. 
5. n111l. 3-0. 3 1 .  p. %. annlr..- 2 to 17. I U ,  Eilll. No. ??6,  p, @, a n n l ~ m  9, t o  ti. I. mli .  ~ 0 . 5 ~ .  pp.w-m. R T ~ , I I ~ ~ ~ ,  s t ~ s  .w. I !~ I I I .  /I;, ll. c. 
7. th7ll. sm- ?-+. 13. .a+ al2*lr-* 1- i t ,  21. ? I .  l ' r p ~ f *  Pa1H.r Hn. 11, 11. 1%-1. 
8. Hull. -?IS. p, P!. annly-iq 3. '.*'. 1:!iII. Kcr. . ~n ,  p .  1;". nn8lywr I. 4. 7 to 10. 
9. Lcull. 30. 219. p. t2 ,  nnulr-.r I;. 3. l r l l l l ,  xn. "IN. D. c!. 

10. l<?iIl. 3-0. :?i. n. !:. ?a.  l!1111. Y ~ I .  ?b'l th. 1;O. . " 
i l :  T < ? , I ~ .  X o .  %?.'p: k. &alye*  1 to 7. @to  t i .  ':-v. 1t1b11. NUI. ' . I  cr.  170. 
12. l'ruf. Paper Rn.  9. p. 11 I. nttalyulx WB7. 9.. Thmtirth '.\ri;l. T(cl!l., pt. 7. p. !!3. mnmlfm 
I?. UIIII. YO. ?-a, ;I. 170. I t n l .  
14.  l+ull. Yo. %in 1,. 5. 1 -27. I'rul. P a w  No. 41, p. ltl. 

Them has Iwcn a m e 1 1  production of  p t r o l ~ n m  from cmr of the 
AIaqka fields 11-hich h ~ ~ s  twcn I I W ~  Incnlly. Inbt t l r ~  incf~lstrp is not on n 
mrnm~rri6I basis. T h p  foIlnwi ng extract f m m  n rcport I)y Mr. MRP- 
tin b ~ h o w s  the rharact~r of the ~ w t r n l ~ t l r n  : 

f7nnlrollrr Rnp p~trolriirn.-A snmpla of t . 1 ~  ~i~tmlntnh Irnnl the m ~ l l  nenr 
KatnHn h n ~  b e t ~  tmted by Ptwnnl~nnn & Brorvntb, of IZnlll~~~nn*, wft l~  t l r ~  fnllnw- 
Ing rcaults. 

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

Amount unknown. 
* Mnrtln. f:. l'., Tbc petmlettm f l~ldn of the P&ciilc c o n ~ t  of Alaukl : Dull. It. R. G ~ o l .  

Rf lrr~y Fio. 5 0 ,  1D06. m. 57-59. 



Rpecl8c g r a ~ I Q  -,--,-------- + -. - -  . --  - ----. +------- 1 OB% at  15.5" C.) 391" R. 
Dintillatlon b,r EmgIer'n n~rlhmt : 

Beezlnc (SOn-Ifflo C.) ---. ----.---.-------------- 31 5%. u.9' B. (Q.7573jg) 
Earning oil (13bm4KMl' tq.l - . - - - - - - - - 2 - - - - - - - - - - - -  515%,40.6m E. (0.8XH) 
Itcatduun~ (1wtrnRlri Irase). - -  - _  -------------------- %5L, 13.9" R. I O d H W )  
Sl~lphrtr ---,-----------,.-------.-----------------------------. Trare 

The htlmlng oIF wns prlrEfiPrl 11y w#nce~~tmlml ~lllphllri~ wid and mdn, the 
t*filun~e of ncid a d  trp lrrlnp t t w l  srtinll Zn ~ t ~ t q ~ ~ t t r e .  The (~uriflecl bun~iut :  011 
wna put Into n m n l l  111n111. wllrrr It hilrnml dry withont incrnstlng the wlclr 
or m W 1 n ~  tbtbp hrrrn~r, ~iritl rvlthnut ziny n l n r k d  dl~r~lttntiori of flame. The 
ht~rnit~g oil compnrw very PnmmFtly It1 tlrcse r~nllwts  itti ti Penns~lvnnln t t l l  

p n q a r d  In t h ~  mnw m y ,  
The fnIlowI~p: nnnly~lsl nf t11Is yrntwrI~i~n~ WII* ~ti~lrlfsl~erl Ihy Mr. Oliphant : a 

Specific gravity ~f ROm F., O.Tt5S. myin1 tn Jfi.!l' Itnt~~tiP. 
Cold twt did not chllE nt  3' P. 1j~Tr>\v r.c4!rl. P w  writ. 

DlsttIlation l i ~ l o w  1 fAIo C:., tut l~t~thrl- .  -. . -. -.. .--- _ - - _ - _  -- .-_------- 3s. R 
1FiO' to 2 ~ 5 '  I:,, Illumlnntl~~g 181.1 r~rld~l~~ri . -. L - .  _- _-  _ _--_-------- 31 
Abore SH5' C., luhrtcntlng tlintrtrZ~11t11- . . - -2 - - - -L -L- - - - - - - - - - - - - - - - - -  51.5 
Bea~Idue. coke n 1 ~ 1  IQRR $1 

The re~nlta of tllr t ~ g t n  riiny I l r b  rni~ilrnrprl wit11 thnw nf 0 t h ~ ~  ~ w t n > l ~ t ~ m e  in 
the following tnbfe: 

- - -. - - . - - - - - - --- - - - 
I I MU- 

:$:, i 5le~lro.f~ nmet. 
Trx.. - -  -1- _ 1- 

~e (w-IW a.).-.--! 41 5 . 5  1n.s I ~n 18 u.5 
Rurrtlng oil tljlr-SW C.)-.._ 1 51 43) 51 .W 4+ l  
k d  '19, .W.S 8 1 '  4 ( l t  4 l  
Pdyhur 1 Tru* ..... .. ... . .. .. . .... ..... ........ ./ 
Grevitp -_.--,__,-_-.- b . 1 '  I c .  45.8' R .  I... .. -. '...-. .-+, 4 T  I{. 1 I----+.--- TT R. 

- Prnalmnn & Browme for thbt rrwrt. 
~Oliphsnt .  F. n.. Tht productlnn r ) l  Ivtrobu!n In Im: MFrh?rul HrnonwJ CT. S. fnr TW. 

u. R. Pml. Smey ,  l:m, p. f&. 
CFwkIrea S. F. Rcpnrt on Petrolcum. p. X.. 
8 'Ttmodrnab ' &rind Jnilr. Am. C'henl. A m . .  uol. I:t. p. 3flR. 
*TJlfphnot. 'F. a.. Atrole-. Mlnrrai R N i o u m  a. R. for lmt. tr. a. ncul. Rurvap. 1m. 

p. m. 
I .Stitirnan T R. &~ee+ing Chemhtrr P. W. . Ilnres a h  kmklly, 011 fl~trls ui ~~x&.l.oulrrlnnn rnnrtnl plnln: Ilull.  f'. S. &of. Rurvey 

No. 9% t!XR pp. I S l f l .  
* Scr abuvp. 

The petroleum is rlPnrly n rpRnlnp alil nl tllr ivitnrL p ~ i ~ r n l  rratnr~ na the 
Pennsylvania petroleum. It rewmhlesthr lnttcr I n  hnrlng n high proportion of 
the more rolntile mmpnunds uud n pnruffln hnse nnA In rol~trhlning n l r n o ~ t  nu 
~ulpbur.  The proportions of the n~crrnt cntimtl tnpntn glven In the table ahow 
da nnt owwmrily represent the full anin~rnts t hnl rnr~ulrl lw 011tnhld 111 pmctice 
by different treatment. 

'The pcoductlon ai petroleum In 1902: Mlnernl Rmurwa 8. I. for 1BO2, tr. %, Genl. 
Burvey, 1803, p. 688. 



Bmw vlrn Cold Bay ~repap~~ . - -S i rmpl~  of the m g e  petroleum irom 011 
Ray and Cnld Rny bnw h w n  c o l l e c t ~ l  bg the writer. They were obtrt1nF.n by 
sklmming the ll~trrlleurn Pmm the R I I ~ ~ R C -  of the p o l u  of water. where It 1vns 
mntir~nnlly rislng from the bottom of t h ~  pool. An ~f fort  wns mnde to abta111 
nR much of the  fresher 011 ns ~mmlhle. I*ppetabl~ nnrl enrthy impurities were 
WIIIOYPII try ~ l r a i n l n ~  throngh mnm clotlt W n t ~ r  could not be entirely re- 
n~nr-wl, Otl fur luhrimting puqmws n t  thc nelgl~bnrlng  well^ 1~ obtahed imm 
t l l ~ ~ e  w l u  In thls manner. , 

The frtwlr~r nil Is dnrk peen. Thkt wl~icb; bum re~nalned on the surface af 
tho !mi fnr Rnrlae time is dnrk bmwn. 

Tlw 011 Ilns duuhtless lost II Inrge pnrt of I ~ R  rn la t l l~  mn~tltuents. The 
nllnlga~l t l i ~ r d o r ~  do not rP[lrPspnt the conhlmsltloti wlllch mid be expect4 
a l  tlw Ilrc (141 tmm  well^ in this mgfon. vuch 011 mould hner? l t  Inm-~r specific 
grnvlty, hlgl~t-~ IlrmntaEe of the more vnlat l l~  cnn~lltuents, nnd l n w ~ r  p r -  
chPningc of I t1t1 IPW volat lle cmisLitltuenta, rmlrll~r-, nnntl ~ i ~ l j l h ~ i r .  I t  would mr+ 
tnfnly he hettrr tbnn thew aearnples i n  all rrqwda, nllrl ~vnl#Itl rewrl~hle them 
111 b~nvliig o pnrrtmn btisr. It mlpht not be of RR high r l i ~ n l l t ~ ' a ~  the Controller 
Ray petrnlrn~li. h u t  n ~ r ~ r t h e l ~ ~ a  It wnnld he n mfil~it~g ail. 

Fbe R ~ ~ ~ I I ~ ~ I P N  ITPW ~11111~ltt€4~ iu Pmnhan  & grnwne, of Rnttlmorc. who r e  
ttrro the folltlwll~p report an tbclr tets: 

T P ~ R  of snmptas rrf arrpnge pettplpprm from OfE Bnu flad Crrld Rnp.  

The dlwtlllntinn of thp lnhrlrntlnp n l l ~  llnder dimlr~l~hrrl -re, correqmnd- 
tna to P P R I I P T ~  prnctice, 1 v n ~  cnrrlrrl nn untll e I m ~  or d m p s l t l o n  wt In. The 
rm11Hny r~uidur wns onni~ftflble for n l n k l n ~  c.,vllnrl~r ~tnck, trnd W ~ R  th~refnre 
dlntlll~d for ~lnrnffln oils. Thew pnrnmn nllfi cnnlttln n nlnaltlerahle quantity 
nf acllld porntllil, I t  WnA not prn&lmhl~ tn d~tprnllne the nmount of the mn- 
tprln I wll h t11+ ~ m a H  nmonnt aC oll n t  orrr dIgpmI. 

Thcr Lmlf~~cs nlrwrptim of the  oila nnd r l lut l l la t~s  hnn l ~ ~ r n  det~rminal by 
Ral111~'n nl~tharl (poluHnra standlng foor h o ~ ~ r ~ ) ,  nnd I R  hert! tahnlated : 

RpPrIllr grnrity nt tW P -.-.....--..-----------,-,-.I-- 
M~tfllntlon by Er~pl~r'r mntholl: 

In l t i~ l  bolllnp lt(>int 
Iiuroing rrll ~~lisrillstlan Ira to Rmm CI., nnrlpr ntmosphlr  

i r r w r c  , 
Lilhriratisg alls (mplntllc nll%l (123 mm. Irrrrsllrr. lip t o  
:?W C . I  .-A..-.,--....+.-.-.....,.....,..-....,-.-..-.--.- 

L i ~ l ~ : l r a t ~ ~ n  all4 (120 mrli. Ib.'rluurr. ,W' I : .4Wm . ( ! , I  ...-...... . 
ParnMr: uil3 I b r  d ~ t r u c t l v r ~  ~lb l l l lu t lnu  nrlrlt-r ntmonphcrir 

p m u - r r n ~  ..- .._....-.-..... 
Cr~ht~:~nrllnss - 
Tor;il qiluhur - . - - - - - - - . . - - - - - - + - - - . . - ~ m - - - - - . -  

I nn nny. I Oold Bag. 
-.--- --- i - - - -  

I . .  -- - 

0.A5.57 rl6.5- n.)- 
M04 0 -----.+- 

tl.% IZVd' B.1- 

39.m tTk.6' B.). 
19.5% (17.V R.1- 

E2.496 (9.4. 3.1- 
6.fic0 
O.W% 

Thm indIn~ numbw. nmn the lobricqtm~.olla wwe ohlainen 11pn tbe mm- 
pie. For cnnl~irirlann. rvlnlyrlr~ of slnlilar oils wpm obtninn3 from the Ptnndnrd 
011 Company, nnd tbr lrtdln~ nunibers detemined ns lo13ow~: 

0.cMI.r (1a.a. n.) 
5 3 "  0. 

1S.% le9.6' I3.j 

PS.% (73-8' I3.J 
I$.% 11rlR' n.) 
L.Wm 120.4. l3.l 
P.l% 
O.lllW6 

Light dlatillptl Inhrlclltln~ oll  (spindle oil) ,--- 32% Mine 
Dark iubrlcatlng oll ( e n ~ l n P  oil) 45.4% I d l n ~  
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The barnlng 011s were te&d I D  n small lnmp nnd found to glre a goad dame, 
All the oil was consum4 withoot lncn~arli~e: tihe wick or mrrorllng the hiirn~r. 

The snoq?le of crude 011 fruw Cold Bny wnw rlistlll& in RIIPII n wny n8 to Rlva 
the maximum yleld of buntlug ail; uutler them condltiutla 6'2.2 par c~rit of falr 
quality buminp oil was obtained. 

Tlrr o i t ~  are entrrely similzlr: both h n w  pmniBn barn, and thc  product^ of 
dl~ll latlon $re ''meet." W e  are l~~fr lrnrerl  that these surnplm ni* " m]lnpr? 
nIla." I t  o aoftlclent yleld a 1 1  be ol~tnlnd Ily drllllng, n wry multnhlr! oil for 
refluerg puqoscw mny be expected. rontulning fl very m~wh larger griantIty of 
the mare desirable 1Iglrter ~)Wucts. 

Of the other nonnietaIIic deposits, marbIe and gypsum have h ~ n  
rlerslop~l nnd gmphite nnrl mica are said to occur in cammercirll 
quantities. 

Jlshstos has k n  found by BIr. PrindIe in the SuIr~n-Tnnana IT- 
gion nhout 100 miles soi~theast of Fairbanks md about 20 miles nortll 
of Tunnna River. h basic dik~ cornpored mostly of serpentine cuts 
f he grnnitic gneislsus nt th is  locality and contnins slnall stringers of 
nubrstos up to ahout G jt~slies iii  width, so far  as obsen-etl. Tlle ililce 
is scvol.nl h~mdrcd fcet wjrle nnd apparently of conaillcrnbto e-xtent. 
15'enth~rptl fibrolls innssrs of t h ~  nsbe~tas \rere found nt  severe1 pInms 
in crowing the! dike. Tl lrr~  arp other dibs of +imilar characicr in 
the sRmc pncrnl area, but u t na otlwr Eocxli@ lms asbprtns o b ~ r r d .  
'd'hc region wns only hz~st ilp trnve~wcl. It is remote and nnpros- 
pect~d,  nnd ~ ~ h ~ t l l ~ r  asl*~tns is  p r w n t  in quantities of economic 
impart~nm 11~s not h ~ n  clrtclnninerl. Tt is npparently a farorable 
Rrra for prosp~ctinp for tliin min~rnI. 

Rlention shoultl IP RIHCIP nf ~ ~ ) f n b l t  rnintlral waters which have 
b ~ e n  cxlllrritcrl in II gi~.tnll wtty in ~*l~rtl~mstc.rn :;Ilnsklra. FTot springs 
are not nncommon in ~ I I O S ~  of t I ~ c  mining districts, but no investiga- 
tion has Ew~n murh of tlw cornl)r)silion of f h ~  w m f  em. 

GEOLOGIC OCCVR REKCE AKD OEOG ItAPH1C DISTRIBTJ- 
TZO'S r)E1 MlhTTtATr I)EILC)81TH. 

In p n ~ r n l ,  it mnj* L w b  h i d  tlltlt t l t ~  .\In&a gold deposits art3 asso- 
c ia td -  n-ith nletntnorpEr ic roclts, chiefly of lower Z'nleozoic or pre- 
Paleozoic age. In sererml Iomlitias niirifero~~s Mesozoic rncks have 
k e n  found. and there mny be rsornp ,volt1 cleposits which are ns lato 
as Tertiary. The copper tieposits nrt- in a~wociation with Faleozoic 
(probably chiefly Dcvoni~n and Cnrbnni ferous) nnd Megoeoic ter- 
ranes, vith sump thut nlnp IF o f  T~rtiary age. Other rnetslliferous 
lode deposits hsidt?s those of gold r1nt1 coppr  occur in a ~ i ~ n i l a r  asrso- 
ciation. Trr many places there has been io~rnd Rn intimate rel~tjon 
between intrasives (chiefly grxnit ir R I I ~  rsppcially t11m nf Bfewmic 
age)  and the metal-knririg veins. 

RPU p. 11 R O? tblm l~~~llrmtln. 
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The lignitic coals of Alaska occur chiefly in strnta which have been 
corrolated under the pncrtll nnme ICenai f omt ion  and are pwbtlbly, 
for the most part, Eocene in age, Lignitic and slihbihrlninou~ conls 
arc. found in rocks of u p p ~ r  Cretnceolrs age, and J~rmwic tcrrnnes 
(apper) have aIso h n  found to cnrry =me low-pade bittlmin~~ls 
coals. The h i g h - p d r *  bituminous and anthrneite cortls occur chiefly 
in Tertiary mks, provisionnlly assigned to the Miocene; hut Cnr- 
boniferous formntbns (chicfly Mississippian j are known to c n v  
bituminous mnls Imocnllp. Tllc petmleurn seepnges of Controller DRY 
nre found in T~rtiar;r racks, but. the soum of the oil is probably 
in strnta of olrler Bori7,ns. In the Coolc Inlet field the petrolerrrn 
seepages are from Mesozoic (Jur,2ssic) sedirn~nts. IJotll the marble 
and the gypsum deposits nre of Paleozoic nge. 
In view of tho close nssocintion of the g01d depmits with the meta- 

morphic rocks and their probable genetic connect ion with the intnl- 
sives, it bacornes important to meonsid~r the distribution of these two 
kinds of nrrlrs. This mntter mns dim~%wrl at some lengkh in the 
T'ragrew Report of last year." It was tIicr~ shown that there are tbrce 
fnirlp well rlcfined belts of metamorphic rorlrs in Alaska, and to these 
sllotlld now tw added some smallcr otltlyinp aones nf the main hltfl.' 
One, skirting the Pacific seahoarrl, s t r a t c l ~ ~ n  through wutbeafifirn 
Alaska, probably occum in tlie St. Elias ICnnge, nnd has been wag- 
nized on l o w ~ r  Copper Riwr, in Kentai X'eni~~a~lu, and on Kodit~k 
Inl~nd. The St. ELias R n n p  has not l ~ n  i m versed, but, the preaonrc 
of rn~tnrnorphic rocks is infcmrl fmm what is lmown of the geology 
along bath marains, and thnt they nrt! n~inerrtlizcd i s  indimted ly tlw 
fact thnt the all~tvium derived from them is lomllp artriferouu. Tbiq 
xone o f  metamorphic roclcs i s  lrnnwn to inclr~rle rocla belonging to 
the Paleozoic, from the Silurian to the Cnrlmniferons; it map inrludtr 
olrlcr sediments, and, ar  tlefined, prahbly ernbrnm m n e  Memzoic 
M s .  

J R  mthe~tst~rn Alaska, thc metamorphic rocks, chieflp of Paleozoic 
age, are bonntlerl on the east hy the great p n i t i c  bntholiths df the 
Canst Range, nnrI storks of similar rocks are abnndanl in thc mnshl 
fringe of island% Grnnitic and granodioritic int,r~l~lirm are also 
known to omar in the St. Elias Range. In  tho Princc Willi~rn Sound 
and Kenai T'eninsl~Ea reaan intrusives an! nlso prewnt, but appar- 
ently nre not so common as in the eastern and aouth~rn parts of the 
belt. An extension of the Goad Range intn~sirss has also h e n  traced 
along ths eastern margn of the St. Elins I t a n p ,  through Canadian 
territory, and into the Xutzotin >tountaitls, which form the easterly 
wtension of the Mask& Range. This zone is rcpmnted bp isolated 
stocks, mrrl<ing one enera1 nxis. It is probnhlp safe to conclude that 
the intnsive masses of tlre A l a h  Range nrr  of the same age. I f  this 

- 
-Bull. U. 8. Geol. Burray Na. 311, 1007. pp. 22-2& 



.is true, the granites reported in the fiamna and Zake Clark region 
probably belong to the sarne period of igneous activity. 
In anoth~er section of this report (pp. 81-85) Mr. Wright paints 

out the close m i a t i o n  nnd genetic relation of the ore bodies and 
the granitic intrusives i n  so~rthenstern Alaska. This holds both 
for the copper and p l d  rleposits. The gmd exposures and sccessi- 
bility of this region and the relatively large amount of prospecting 
2nd mining done have rnmadc, it possible to trace out certain zones of 
minemlization which are tho loci of the comm~,rcial ore bodies. h s o  
work has bem dons hy h t h  tho prospctor nnd the geologist in the 
Prince 'William Sound rrgion, so thnt t11c gopaphjc  distributian 
find the genetic relations of the ore bodies nnre dill n h ~ ~ r e ;  and in 
Kenai Peninsula the probl~ms conn~cted with the bed-rock wurce 
of the placer gold nre practically entir~ly unsolved. 
On tracing the eastern Jirw of intnlsion it is f o ~ ~ n d  that the Rainy 

Hollow copper district and the ICll~nne copper onrl gold rl~posj ts, both 
in Canada, probably bear a r~lalion to the granitic rocks similar 
to that shown by tllosc of soatheas+ern hlnskn. 'To pnss still farther 
westward, what is kriawa of the geology of t h ~  Chistcwhina placer 
district nnd inferxed of the Vnldcz Creek plncers suggests a causal 
relation between the intrusive and thc Iwrl-rork sotlrrp af the gold. 
Similar conditions may holrl in the Xlnslra Ran*, n'llcrt* the $anre 
types of rocks are found in asaciation, nnd gold hns k n  for~nd 
on both margins of the motrnt~ins, namely, ill the T3onnificlrl atltl 

ICantishna dis;tricts on the north and in the Y ~ n t n n  district an the 
?.outh. 

This belt of a l t e d  sediments along the Pacific const, with itq 
~lor t t~ern  arm skirting the nppr part of the Copper Rivtbr basin 
and crtenrEinp i n t o  the Alaska Range, is,. then, a locus of minernl 
deposits wlliclr, in part at  least, lmar a genetic relntion to t lw  jntru- 
i t .  Tlw f ~ d s  presented show that the mineralhntion i ~ ;  midr- 
spread, but i t  is R O ~  i n f ~ n c 1 ~ d  to implp that the entire b ~ l t  C R ~ ~ ~ P R  

~vorknbie om l m d i ~ .  TLI  fact, the duclies of Mr. I17rigl~t in sontll- 
rastcrn hlaskn clearly show that the mineralization there folJoma 
certain zones lying within the metamorphic belt and that t h ~  poqi- 
tion of thm eanPs is determ.ined by thp intrusive mass. 

The two zones of copper-b~ering P O C ~ S  which lie north and south of 
the TVrnnffcll Monn tuins blong to thir, same general- province, but 
the type nf min~rnliantior~ nppears to be different fmm these a b r ~  
described. As Mr. lioflil (see p. 135) points out, the mronthern 
or Tiotsina-Chitinn hlL lies at the contact of s greenstone and nu 
overlying Mesozoic limcstonc, and the mme proba'bl~ bolds true of 
the nortliern or IIThik-Nnhsna belt. I t  is probable that in the nortlr- 
-- 

*Mendenhall, W. C., The ~ e o l o m  or the central Co h r  Elver reglon, M a s h :  Prof. 
Pnper U. 8. BeoL Limy No. 41, 1906. +mwrt~ Of 
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ism area some of the Tertiary lavas are alm copper bearing. It %ill 
require much more field investigation to determine the geologic re- 
lation of these inland copper districts t h n  to reach similar results 
for the coastal zone. 

A second belt of metamorphic rock, locally auriferous, lies inland, 
stretching tl~rough the Yulron-Tanma region from the internat in~lnl 
boundnry, and may h extended to the southwest toward the Bering 
Sea. The rece.ntIy discovered auriferous gravels on t,l~e lower Pukon 
and in the Innoko region (sea pp. 4749)  may lie in a soutl~westerlg 
extension of this b l t  of metamorphic rocks. The sediments of this 
=me are of various ages, but schists of pw-Ordovician age and De- 
vonian Iimcstones, greenstanes, and slates predominate, though Si- 
Iurian, Carboniferom, and Mesozoic roclrs are ~ l s o  present. (See 
p. 180.) Granite and other intrusives are not uncommon. 

Within this h l t  there are a number of important placer fields: in 
fact, from a scientific standpoint, all of the aalluvit~m ineltrded in it h 
more or less auriferous. Mr. Frindle describes this fidd in another 
part of the report (see p. 184) and suggests a possible genetic relation 
between the jntrusires and the source of the metals. It is of interest 
to note that some of the hlemzoic slatm included in this zone, are 
mineralized and that the intrusives are in part of Mesozoic agp, all of 
which suggests un analogy to the deposits of the coastal belt, though 
much more work will have to be  don^ before the geologic relation of 
the two can be estnbllshed. 

A third belt of metamorphic rwks lies north of the Pukon and 
south of the Endicott Mountains, which separate the basin of that 
river from the Arctic slope. Thcse rocks stretch ~vegtward and. 
traversing tho TCobuk Valley, are probal~ly continned in the altered 
Silurian and older sediments which make up the larger part of 
Semard Peninsuln. Within this belt. place,r p l i l  11as been found in 
the IEoyuIruk, Chandalar, nnd Kobuk valleys and over much of Sewarc1 
Paninsula. Thc occurrences of rnetalliferous lodes jn Seward 
Peninsula are discussed elsewhere in this rolnrne 135' Mr. Smith and 
Mr. linopf (pp. 20W211). The age of the mineralization in this 
region is unlrnown, but; it seems possible, at  least, that it belongs t o  the 
same period ns that of the Yukon. 

Although the gold and copper deposits thus far developed lie for 
the most part in the zones of metamorphic roclcs (chiefly of Paleozoic 
age) abaw descrihcl, yet there are some other types of ore bodies 
which seem to fall into a different a t e g o ~ .  The occurrenw of cop- 
per in the Tertiary lavas of the 1Vhite-Nabesna belt has been already 
referred to. In Alaska Peninsula md the adjacent islands some 
auriferous lodes have h e n  found in l ~ v a s  mhich may be Tertiary and 
are certeinly na older than the Mesozoic. One deposit of this kind, 
the Apollo mine on u&@ Island, has been n large producer, and 
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some recmt lode rlisrorerics in XIsrkx pen insult^ appcsr to gi\-c! 
promise of Iwing of w~nt~lercial irnportanc~. At1 auriferous quurtx 
vein hns also been found an Gnalaska Island, but has not proved to bo 
extcnsiv~ @nough for profitable exploitation. It is worthy of notc 
that stocks of granitic rocks are reported irl this province, and it is not 
i m ~ i b l c  thnt hem, too, the ore hdies  map have a genctic z~lrttinrl 
tu tlie intrrisi\+cs. 
A s  the con1 resonrccs of -1Iaska were discrrssed at  some Ic~lgth I?\r 

Mr. hlnrtin in Inst year's mport: it will not IN liccessnrg to rlo more 
than hriefly outlinr tllr s r ~ l ~ j ~ c t  here. Thc map {PI. I, in pwlret) 
shows t hnt con l- iwnri~lg m c k s  utr! widely distributed, but that, thero is 
no anr? firlrl whicli i s  conlptrrablr in size to many of those in the States 
Mr. Martin haw computer1 tlw entire nren of the known Al~sknrl con1 
fitllds to h~ I2 , fd  S~IIRIT t l i i l ~ ~ .  wlii~11 is a1)out the surne as 1 1 1 ~ t  of the 
bi turnina~s field o f  P~nnsylvnnin. Tn-o facts should Iw borne in mind 
in conn~rtifin with I l~rw f i g ~ r ~ s :  (1) In more than half nf this awn 
the con1 is lignitir: nr~d (2)  there is  ri strong probability that lnrgp 
coal ficlcls osist in tllc unexplored portions of northern *Ua~ka. O f  
tlw 121(44 S T ( ~ I R T ~ ~ ~  nlil~s nf rtml-lscrlrinf mcirs rlnIy rrhont 10 per cent 
are known to carry w o r k ~ ~ l ~ l c  coal seams, the balance beiig practicnlly 
unprospecled. Tlle ContrnlFcr I3ny and ?tlatanuska fields. aggrtgnt- 
inp rtbollt 100 sqlinrp rnilrr c~f  Eanil t~nd~rlain I?? works1 htr. ctlals. are 
the only arms mnlainilig filcls nf the highest grade which hare thus 
f a r  bwn found in the 'llrhrritnry. The C a p  Lisht~rne fieIds, however, 
enrrp n fairl?? gmtl gn~dr of I~ i t l~rni  rlozas twnl, uncl. it may he found 
to extent1 111uch f a r t l ~ ~ r  C H F ~  \vf i fr l  t llnn is indicated on the accompany- 
ing mnp. 

The known prtmle~~ni-Inwring a m i s  nrc confinetl to the Pacific 
coast regions of .tlaskn. OIIP i s  rrlt Contmllcr Rng, with un eastern 
ext~~~siorl at Irnking: tile otllor l ips  nlol~p thr mnrgin of d l n ~ k a  I'enh- 
FU In. At both thew localities thew nrc. ~ t r o ~ ~ g  swpuges, and at Cnn- 
troller Bay two wells 1tal;e I ~ e n  drillcd which hnrc made a srnnll 
prnductinn. 

The marble thus fnr rl~velopecl occurs in thp Palcoaoir: rocks of 
~outhesstern Alaska. Qunrries liave hn ipencd et  three localities, 
ant1 there is a probability rrf mnrI>lc bring found HL nbher placm in 
this part of t h ~  T ~ s r i t ~ r y .  I+y1wt11ii dcpnsit n linsr! l>r.rt~ foilnd in the 
Carhniferorrs meks of Chichugof Islnnrl, but urr! not known ~l.semherc 
in the T~crritory. Granite is widely rlistl-iht~led, find in 1 . 1 1 ~  mastnl 
It-! t nf the Territory 11121y ht~ve B f i ~ t r i r ~  Y ~ I  IIP RF.: R b u i l d i ~ l ~  stone, 

-- 
'Bull. U. €3. tipol. Survey No. 314, IMI, pp. 4040. 



The year 1907 mitneswd R, mnrked advancement in the mining in- 
r l n s t ~  as s whole thrnughout. Alaska? thoagh the statistics 4 n w  n 
falling off in hofh the gold and tIw cnppcr prodnction. T ~ P  former 
in due to certnin l ~ h r  d i l l i c n l t i ~  a t  S o m ~  and Fairlmnks, nurl the 
latter to the general d~prcmion in the ceppor-mining. industry presT- 
mlent throughout tlw cortntry. Hnd i t  not k n  for thew setbacks, 
the rnin~ml output nf Alaska for 1007 wo~drl hnve ~ x r w F c i l  that of 
1 Considwing Ihp mnditions. the prorlnction, as shnwn in the 
following table, is Inrp.  

k i d  ....-.---. o m . .  ~.c#t,m ez.m.ml ~.glll,ilft'n#.m.m -W.IW( -c,m~.m 
Hllrcr .-..-..... r l r l  ..., *ti vr) I .  5 I I I , ~ K ~  - I ~ , P D  I -  ?I.*! 
t'nlrwr ....... rvut~~~m.- 5 . 1 :  I i 95.3m.00a 1.OLB.m -Eh.cll - m.rfn 

T l ~ o u ~ l i  ~ I I P  yenr 1907 showg II frilling off of t.wo nnrl a bnlf million 
dollurs in t h ~  value of thC mineral procluetian ns cornparcd with IllW, 
y ~ t  it milst h rernemhrrd thnt rn~~ch of t h ~  ndvancpment in t h ~  min- 
ing ind~lstrp ctln not he cxplrss~d  in terms of statistiis of production. 
This is r~specinlly the caw in a new land like , l l~skn.  whwe a rcrp 
grrat nmotint of unprotll~ctirc p r e l i m i n a ~  work mnst ;t belone llefore 
l a r p  m i n i n ~  plants csn I l e  Enstslletl. The ffillominp  RIP ~howa the 
total Y R ~ I I ~  of the rninwal pr~( l~ct ion sincc thlp first plac~rr? WPIT 

opened up in 1880. Thc value of thc rnincml output in ERR0 is  mi- 
rnnted at $20,000; that of 1907 at  over $SO,OME,WO, or nearly three 
times the purchase price of the Territory. 
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In 1907 notnble a Jrnllcc~ w ~ r e  mndc i n  the d~velop~ncnt nf the cop- 
per mines of the Jietclliknn distl*ict s~ul ill r w t a i n  features of gold 
mining in the Juneau district. T o  the w s t  f l l c ~ !  llns heen great 
activity in thc mnstructim of milwags to reltcl~ the Contrnllcr nny 
coal fields and the 1Cotsinlr-Chitinrt copppr tlisirict. On Prirlre Vrill- 
iam Sound there has been mnch prospecting, nnd wvernl of the: mincs 
have made shipments. There has  also becn consir1craI)ls prospecting 
on gold and copper lodes in Renai ~ n d  Alaska peninsulas. Mining 
has continued in I he yenha district, wliirh still nppcnrs to be n ficlrl 
of small operators. Syst~mat ic pro.;ppcting has lwn cantint~cld i11 

the Matanusha coal field, and consider~ble work has been d n n ~  on the 
Alaslrn Central Railway frorn Sell-nrd, the completion of whirlt ~ v i l l  
render h t ,h  the Jiatanu.;ka and the 1-entnrr districts more accessible. 
In the YuIcom basin p t .  actiri tp has k n  shorn in the Fnirl~nnks 

district, where the railroad has been estenrled and a number of new 
creeks havo bpen opened up. In the Fortpile region se~erxl  rlredgcs 
have been installed, and ~ ; e ~ e n l  ditches haw h e n  built in the Circlo 
and Rampart districts. The only verified discoveries of the p a r  w r c  
the InnoIto and Chandalar placer fields. Tn the latter pprt of 1007, 
however, an important discover?. of placer gold was reported from 
the K o p k  district, but u t  this rrriting the news remains unverified. 
In Srwalul Pe~~insnln the ad~a~~cernents have lwen along the lines 
of developing placer d~posits  stre~rlp prospected, but there has also 
been considerable prospecting for lode deposits. 

The high cost of trnnsportntion is still the most serious problem 
which confronts the ~l lasknn miner. Although the conditions in 
southeastern Alaska and other portions of the Pacific seaboard leave 
little to be desired, and the water rates to Nome are comparatively 
low, yet, when the coastal region i s  left, behind, all mining operations 
have to pay o h c a w  tnx tn trtlnsportntion. This aflects not only the 
rnaterinl and stlpplirs ilsetl in mining, Imllt nlso the labor. As in most 
Alaska placer cnmps therc is a much larger demand for labor in sam- 



mrr h ~ u n  in  willter, the ~ n n ~ ~ a l  izrflllx of a large number of miners 
In s~~rnrner sl~oiild be cllror~rnget?. Unfortnnately. the cost of trans- 
portation to rmny of t 1 ~  interior camps has, up t o  the present time, 
lwlen so hi& ns to clisconrnge laboring men fmm p i n g  info the inte- 
rior for thrn sllort summpr m w n ,  in spite of the high n - a p s  which am 
pnic?. h rnor~ment is now on foot in Fairbanks to rectify t h w  mn- 
d it ions sornewhn t ,  hut t l ~ t !  problern cRn never b: adequa tclp m l v ~ d  rin- 
ti1 thr Yukon districts are connected with the Gulf of Alaska hp n 
milway. 

In S ~ w n r r l  P~ninsalr there has heen no rni1wx-r construction arl- 
dit ionltl to what mns rtrported last yesr. A t  Fairbanks. hovcver. 
e l m ~ ~ t  20 miles of railway were added to t h ~  T ~ n a n n  Ynlley nystrm 
and practicalEy nlI t h ~  creeks nre now cohnect~d. hy rnilwny wit11 
matcr tmnsportation on the Tanana. 

'The Alrski~ C:enCrnl Railway cont inned collstruct ion during the 
y e w  1907, Ijrlt om-ing, it is  mid, to Lnsncinl conditinna, not rllnny 
mil- of t r ~ r k  n-ere lnicl down. The miinray still lnclts ncnrly 100 
rnilcrs of rrnchil~g thc Jiatantl~ka coal fields. The rnilwny ~ituntion 
n t  Cnpper River is twfite-d ly Mr. MofEi in n not her pnrt of this report,. 
Tt. a p p e m  tthnt in this par( of i \ l a ~ k a  there has been n lack of tt 

spstematic plan in tho c l ~ o i c ~  of n c o a ~ t  terrninp! or o f  a route inland, 
nnrl illis tnci, topt l~cr  1viI11 rivalry htwern conflicting intermts, 

. RIL; seriously r ~ t ~ r r l ~ r l  conrtrnctinn. 
Some of the ~no.;t imlxlr.t~bnt work ihnt. the Fmlernl Government is 

doing in Alnslrn tn f ~ l r t h ~ r  romrn~r(*inl sd rnnwrnent is the cnnstrnc- 
tion of wagon roads, ct~rri~tl un r ~ n d ~ r  the directinn of Msj. 7T. P. 
Richard~o~~.  111 his PP])OP~, fnr 1907 a Mnjor Richardmtl slate9 thnt 
nlxlnL 90 srlilps of mHgcln ro~rl ,  251 miles of s ld  roond, and 118 miles 
of trsil ww constrnctcrl dr~ring the gear. This makes the total to 
date  165 niilcs of wagon rod, 543 miles of trail, and 384 miles of 
sled road. 

MXTATJ MINING. 

INTRODUCTION. 

Thoafi the gtuti~ticg n l  production shorn a decided decrease in thc 
output o f  metal4 in 1Wi as  compared with 19Ofi. p t  t h p  ind~rstry 
as R whole s l~nwrd n h ~ n l t  hy ~mw-th. , k i n  prerioirs y e ~ n ,  b~ far the 
grcn ter p11rt nf the v a l u ~  of lt he output was in the gold, most of whiclt 
mnlr from pluc~rs. It is e t i m n t d  that the r~lnr? of plnccr-gold 
~)md~wPtion i n  1 M 3 i  wns $lfi.-lW.000. ns cornpard with a production nf 
PR,'2.l)rJ.W) f rnnl the lode minw T ~ P  fallowing t a l ~ l ~  prtqnts u sum- 
marc o f  thr mtatnl pmrlr~ction since mining k p n  in 1880: 
----  

a .\nn. f t~!* t  War D g f . ,  fiscal p a r  mded fttne :!n. IlhPi. 
* A  staltmtnt of Ihc method of mllertlnp slatlstlrg *Ill br found w p. 14. 



Year. Qllrnttlr *""y / ~nrnmrr- 1 ~umnty 1 
('lr" clnl vRlTle. ip0"nd~). Va''ln' oiirlcrsl. 

NOTE.-Qold md el1vrr nrorlllcllnn l o t  1880-lml bnnnl nn ~ t l m n t n  of the DIrwtor n! t h ~  Mlnt: 
for T M .  prplimlnary wtfrnnt~. Sllrpr rnlum ure rtreraRr rornmPrrla1 raluw 1r1r ycnr llrlrl not 
cntnnm vnlue. Copper prnrlurtlon for 1Wl from Tenth Ornsos (ro2. 15. p. ml: for IlHKblUBL, 
~ t f m a t p r i :  for1W. prcll~rrlnnry esllrnnte. (:olrlrrr vltlljrx nl'c t l ~ ~ v d  rru wccraKm 111r yew. 

In the nbwnec of dctailetl information rcgnrding the sourer of the 
metal production for 1901. it nlay be of inkrest. to considcr thnt of 
1906, as s11ow11 in the following table : 

'TbEa nmnttut nP RIIYFI- I #  From m1n~ retorn.. I n  other tahlen the s l lvn~~ nrndurtlon 
sbown Is Trom Bgtlrcs nrrlvrd nt Iry apreempnt wltli tho  Ihrwtnr or the Mlnt. 

In the folio\\-hp tahle the total gold pmdnction is distrih~~trrl ac- 
cording t~ districts, so fnr as t h ~  itlformntion stt bsnd will p r n ~ i t .  
The error in df++rihntion is h l i ~ v ~ t l  tn be less than Ifl per cent, arid it 
is hoped in the future to elirninato i t  ultogether. (See p. 14.) The 
production flsorn the Pncific coast 1~dt is, for the mnst part, from the 
lode rninea of southe~stern Alaska, for the placers from this region 
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nnw yield 1- than $1CW.W annnally. The p P d  crcclitetl to the Cook 
Inlet nnd Copper Rirer region is n l l  from p1awt.s mnd incl~rtlcw tho 
p d n c t f o n  of the Sizina..Uhiewhinn. Sunriw. r~nd I'rntna tlistrictq. 
The goltl output from Swartl  I'~ninsaln and the Yukon bt~sin is 
nearly all from placers, there being only oone l d c  mine on a pmdne- 
live basis. 

Tmr. 

.-. . - -  -- 
Fndnr IGmxr( I mmrtal 5clt.,nrn1 Cnrvk Ira- Yukon hflr~n.: p ~ ~ ~ ~ r ~ m ,  Tornl. 

I ~ r t  rrgtua. 1 

4 l * I , I V Y I  .............. 
i l r I , ~ ~ n I  ......,--,..- 
# ' W I h l H 1 1  ..- -.- --..--- 
I , ,  I.&.W7 im 
~ < m l . t r d \  $h:mw 
1 .  9.p;rl.tm 
1 .E,:!d\.i#Ul 
' ~ ~ d l . l h V \  4 , 1 : U l , T ( # b  
P U l . 4 V K I  1 4.!+;l,buI 

l , ( V H l , l r h l  + , l a l 5 , r d k I  
l . : i l w l . ~ # , c ~  4 , ] , ; $ , t m  
l l , l # ~ l , ~ H M l  4 m # C # l , 1 m - 0  

I ~ ~ . ; ~ O . I Y K I  ! :.!m.n~ 
0,:nu.m : , r h n , l w  

- .  - 
X~,Ml,ow) 44.?S?,iOO I 

COPPER AND GOLD LODES. 

T ~ P  prnclilctiv~ lndr rlrpsits in~ .E~~dc  thaw of gold. siIver. coppr. 
rncl tin. 1111ring 190; yome m n l l  r.hipmenls of antimony ore n-em 
r n a d ~ .  131 1907 P ~ P W  were trrclrr gold ant1 s i lv~r  mines on H pm- 
r1trrtiw lha~;i+, n s  mrnpnwd with thirteen gold and silver minw ill 

IbM. Fiftwn mppr m i n ~ s  made wme shipments of are in E!)Oi, ns: 
rompnretl with f m z r t ~ ~ n  in 19W. It ~hol~lrl  IW nddetl, howercr. thnt 
the rlebwuqinn in the mppr-mining inrlnstry led tn t h ~  closing dowtl 
of m n ~ t  of  t he  capper min* in ,ingust and Septemhrr. 1907. There 
n7ns, h n w ~ r ~ r .  a rnsrketl n c t i v i t ~  in prospect in^ for copper lodee in 
mriaus dictrirts, 'Fhe stati~tics of tonn~pe nntl v n l ~ r ~ s  for 2907 not 
having h e n  made up. i t  -ms k t  to make tlie following quatation 
~ I I  wl;ltion to the prml~iction of 190fi: b - - 

Thln t ~ f n r s .  of m a w .  onlr to tb.p d l a ~ k s n  I-uukm bafin. nnd d m  nnt Include tl~r pro- 
ductlon of r h ~  filnndikr nnrl ~mtlh~r Venadlan rumps. 

Wineta1 Resources C1. S. for 1906. C. S. I:eol. SaweF. 1907. p. 137. 
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The tonnage of all the lode n ~ l n e s  of Ilaskn In I'm wnR I,SlO,lR5 short tuns, 
en inmaw of 87,670 tons over 1905. Of ~i l tcwiis  ores 1,404,458 tons were 
mined, of which 1,353,266 tons must be errerlitd to the Trendwell group nf mlnes 
un Douglas Island, near Junearr. lenvlng clnty 51,170 tons a s  the produrt of the 
other gold-quartz mines. The nveraae gold ant1 ellrer extmctlon Proni all sili- 
ceous OWR waR $2.40 per ton. k'or the 51,170 tolls of the s l l i c ~ u s  ores other 
than those from the TPeadmelI p011p, I t  was $4.58 per ton. it total of la5,XB 
rona of mpper ows ylelded an nl-era@ of $0.94 per ton of gold and silver, nnd 
rnpper to the amount of 1.77 per cent. The copper perfentape in Prince Wllllam 
Bound was estimatml a t  3.69, It may be noted from the talllea that the mnteiit 
of milver In siliceaue oms is Ims than 1 p?r oent of the ralue of the are. 

Tho prodilction of tin in ,Uaskn since it was first mined in 1905 is 
shown in t h ~  follon-ing tab]@. llcr~t of this production is from placer 
mines, of which two n . e r ~  ill  operntjon in 1907. 

! ' d t i f  r ~ f  l ~ v n d ~ i ~ t i o ~ z  nf tin i l l  -1lu~&11. 1!)02-19fl7. 

TIIP nrlvnnr~s n l a d ~  in t h p  p r n r l l ~ ~ t i ~ ~ ~  In+-mining rlist~.icts are 
fully wt fnrth in the low1 srpnrts inrlt~rlerl E I I  this volnme. As in the 
previoiis ycar, thc most tlotnhle nrlrances in Iotfc mining wcrc the 
developments in the coppw depcmits of ihe ICetcl~ikan district and 
in the rturiferous deposits of tibe fJnneeu rliatrict. Prince W i l l i ~ m  
L%and 111x1 K~WBS the scene of mnch milling nctivitp. ;k yet t11w R ~ P  

the only fields of ~?ctensi\*~ lode rninin~. The total ralue in 1907 
of the m c t ~ 1  pmrlurtion fmnl the nlinrlr of m r t h e ~ s - t ~ r r l  Alnska is 
estimated a t  $4,100,00C); that from Prince l\*illiam Sot~nd less tlrali 
$2OO,rn.  

Mr. Moffit shows (see pp. 127-178) that much attention was paid to 
the copper d~posits nf t IFP btsinn-C'lril in~t 1 d t .  C't~rr~nt reports 
indicate: that nbont 300 nnn 1 1 - w ~  enpprE during f he summer montlls: 
in prospecting the northern ropprr ficld. extending from J Y l l i t ~  
River rrestwn rrl to the Sahsna, n n - ~ s t ~ r l y  fork of Tnn~nn. Thp 
innccemibility of the r e ~ m  lins madr it  cliffirtlll to proctlre s ~ t p p l i m  
and materisl newsay  fnr systematic prr~sp~cting. Tn i h i ~  ficlcl 
both n~lphirle and nntivc copper deposits hare hen for~ntl. Dl~ring 
the lafit pear, however, ctrnsiclernble st ripping a!;d mna apeti-cut; 
work was rlone. 

EBttmaRd. 
bThe value Cw ID07 In In part I>asnl nn ntntrmwtn from thc producers, but the fult 

retarns am not obtnlnablc nt the date OC rhc publlcatlon of tbla report. 



In the region lying adjacent to Conk Inlet ~ n d  ext~ncling to the 
wnth ant1 north? incll~ding the Susitna hnsin, 11Eamna Lnk$ and 
dlIaska Peninsula, mnsiderabIe Iode pmspectin~ has been going on 
during the last two years. This region hns, howe~~cr, not recently 
hen  \\.sited by any representative of the Geological S \ ~ r v ~ y ,  and the 
informntion r e p d i n g  the lode deposits is very inadequate. Cur- 
wnt reports indicate t hat copper-bearing and auriferous lodes hnve 
hccn discor~retl in K~nni  Peninsula and that they nre heing care- 
fully prospct~d, The copper-benring lode in the Iliamna Lako 
w ~ o n ,  accorrling tn ciirrent report, is still being inv&ipnted. 
Thrw is also a reported occttrrence of ausifero~ls lodes in the IURR~R 

P~ninsuln region. Up to the present time the only lode dcposit 
whirh 1u1s h ~ c n  developed in this province is the *lpnllo mine, on 
Ungtl Islanrl, which for a number of years mas n v e r y  1nrp pm- 
dacpr. C~rrmnt wparts indicate t h ~ t  there r n q  be similar deposits 
in 0 t h  parts of this region, and gpecimens sent to t h ~  office of tbc 
Gcologicnl 8urvr.y show that auriferous quartz docs occur in this 
field. 

Among ~ I I A  ofher r l istr ict~ in which lode prospecting is said to 
1 ~ 3  yielding fa~rsrablc rasulks nm the Susitna basin and the Kusko- 
lrwirn basin. DelFni te information regardmg these accnmces ,  how- 
ever, is not nt bnnd. 

In I ~ P  Y~lkon-l'nnnn~ rrgion, as shorn by Mr. Priedle (see p. 
184), prnclict~lly no Iodc n~ining Ims been attempted? though for 
the lnst  t\\.n years ro~~..;itlerrtl~lc nttention has h e n  given to prospect- 
ing certain arrri fem~ts w i n s  Sote.rvorthy is the reported discovery 
of n crtsiteritc-bearing IotCe in t h ~  Circle district. 

In Sewarrl l'enineut~ 31r. Smith (pp. 2063-308) indicates that there 
was great  ti vity in ~~mspect i t~g during 1007, though up to tho pres- 
ent time only one lodc mino hns renclled n producing slato. hs Mr. 
Knnpf shows (pip. 3 5 1 9 R i ) ,  there wns consirlcrablc prospecting hi 
the 1-ork tin region. Of conaidrrablo interest in this area is the dis- 
 cove^^ of wolfmrnite-bearing lorles, which map have a value for 
their tnn@en content. Thc prnnprrting for ~ntirnony in Seward 
PeninsuIa has continued, R Y  shown hy Mr. Smith (pp. 244-245), and 
there -was a small production of stibnite. 

PLACER DISTRICTS. 

Tlla placer mines of Alaska still lead al l  other forms of mining in 
ihe vnlue of the output. In 1907 thc plawr minw prorluced about 
$16,400,000 worth of gold, compared with a production vnltled at 
$18,(;07,0W in 1906. Tlus decrease in valrte of 82,357,000 can be 
charged to  the labor diflicdties at Fairbanks and Nome. KearIy 



half the placar-gold prdtlction in 1907 came from the Fairl~nalcs 
district, and Seward 3'eninr;;nln stands -second in outp~~t .  with n pro- 
dlzction valued nt  ~ b o ~ ~ t  $T.000.000. It is estimated thnt thc s'slvcr 
wcor.erecl from plncclr gold in  la07 had a rnloe of n lx l r~ t  $60.000. 

Thc dismvcry of two new placer districts, the Cbandalar nnd the 
Xnnoko, where small pmtluctions were wade, was reported during 
the ?Par. 

The important fenture of the plarer-mining indtistry in 1907 mna 
the general ~~nsettlccI mndition of I n h r  in two of the rnost important 
fields, narnslv. Seward T'mitwnln nnd Fairbanks, ~ b i c h  lei1 to n nola- 
l~le  fulling off in protIurtin~l. Of significance is the install~tiori o f  
t h m  tlredps in d l w  Fnrtymila district. Tmportnnt dcvelopmen tu 
were also ~nade in the C;lenn Creek region of the Rarnp~rt district. 

PACtFlP POAS?' REGION. 

The region tributary to the Fncific coast is of relatively sr111111 im- 
portance HS R prod~ircr o f  ~ I R C A ~  gold, h i t  includes a nurnlwr nC 
separnte districts. 'I'lie~c, nnmcd from south to north, RE the Jnnentt 
and Porcupine (I i ~ t l ' i ~ t ~  ill w t l t  l~efister~l h k k n  ; the bench placers of 
Idit~1ya Bng and f i t t n g :  the Nixinn anrl Chistochina districts of 
Copper River; tile C(HIJ~ T n l ~ t  plt~crr field ; and the heacll pl2e~rs of 
Kodiak untl ndjnce~lt ir l~l lds .  Tn ID07 the total p d n d i o n  of dl 
thew plnc~r districts ttmar~ntpd laob~~hly  to Il~*s tllalr $300,00(F. 

There mas but little p1ucr.r ~ la in ing  in sotrtlreastern Mnskn. ,I note- 
worthy ntiempt wns nlnde hy t l  corrtpnny to rlcrelap tire p1ncc1-s on 
Porm~~ine Creek in R sysicrnntic ~muy. Cmnitlerable money was 
spent in building u fiurnc und pmpnrt~tions \.ere made to mine the 
alluvinl deposits on n large wnle. Ilmrl~ mining continued nt w ~ ~ r a l  
plam along the Parific t*onst. but thc total output probnlly did not 
exceed S2.5.m. The most irnporfant lmali2.y is Taktag, brtt soma 
mining was done also on Iiodink and tlw nrljncent islnnds. 

In the Coppr River region a l ~rge  hydrnulic p h n t  \Ins instnllcd 
in the Sizina didrict, sevcrsl other prop~rt ies were operatecl, and 
pmpamtions  ere made fnr fnrtl~rr jnstallntjon of nljnjrig plants on 
Dan Creek Considerable work ~\-.r.as nlw donc in ihn Chigtochinn dis- 
trict d n r i n ~  the summer of I9OS. tho11~1, the gold 011 tpnt wns srnnller 
than it has been in pnst yearg. Tlw long distnnm to supplies nnd 
the mnwquent high cost of mining llnve mncle il irnpo~sible to develop 
nnp hnt tlie richest ground in this camp. 

An important event was ihc discovery of rich plnccr ground m the 
knchcs of Valdez Crwk, a trib~ttary of the u p p r  Susitnn. abont 500 
mile2 inland from Valdez. Valdex cr~elr has h n  R mnF1 pmdu&r 
for n number of pems, nnd last summer the cliwovery nf some ~ i ~ h  
ground was reported. Some very corlmse p l d  mas fo~tncf, a $1,000 



nugget k i n g  rpported. Of the extent of thwe depsits, however, 
not hirig v e y  definite has h e n  learned by the writer. 

111 t h ~  Cook Inlet field the old Punrise district {Kenai Peninsuln) 
hns Iwen n ~rna11 protluc-er, as harp alw some of the streams north af 
Turnnpoin -41m. Of nwre importance in t h i ~  pncml licltl iq the 
cIe\.rlolnlte~"ff the 7-entnn diggi~~gs, u+icll lie n h u t  a huntlwtf miles 
~ Y O I I I  t i t l ~  Icnter. The gronriil i s  sajd to  h ssballo~v aarl salrcicntlp 
sitE~ tn pny for opernt ion on n mlnll scale. Tho largmt protlncem fire 
rcpo~+trrl  to In. I'normana, Ki~gget, Falls, nntl Peters crwks, bq~t n 
ntlallwr nf ot11cr str~arr~s cnrry gold. Thr exact prd~lc t ion  is not. 
1;nown. hnt i t  npppnrs to h n v ~  ~xccrrled Ihat of tht! S ~ ~ n r i s c  ielktrict, 

Tile vnlrztl of the n l t t p ~ ~ t  011 gnt(1 in Scwnrd P ~ n i n s l ~ l n  for 1907 is 
& imntrrl to IIUVP Ze~n  n 2 ~ n  t $5W,WO less t l ~ s n  it was in f9Ofi. This 
d~rrrnsa is t c l  lw charp(1 rl~iafly to the labor conditions. The Some 
pmcinct C O ~ ~ ~ ~ ~ F I I P F I  to 114' tlw firrt in ord~r  of production. with nn out- 
put  of mom tllon 50 PPS ccnt of t h ~  total 87.0O.On0 credited to the 
pninstlla. Tlw Cn~tnril nnd P ~ i r h ~ v r n  pwincts prnhahly stnnti @ec- 
nnrl, haring 1111 ntitp~it n11011t rrl~lnl in vall~r.  Sfinilig on Seward 
I'~nins~iln iq f i~ l ly  tl~-~.c'rilwtl hy Blr, Smith ( pp. 106-250) elsewl~ere in 
this wport. 

rrKns DAR~N. 

TIIP pr~liminnrp estirnnte~ fnr l Mi cfetlit thr Tnkon region with 
a =old prmliivtinn m111rlrl n t  SP,.?M.FKH), or rnnsi(lernh?e mom than Italf 
of the t d a l  for tllc Trrritorp. The grPat~r part of this comes from 
the F ~ i r h n n l ; ~  distrirt nntl h r s  evidence of the rontint~oir~ prw- 
prity  of this rlroip in spite of tltc wtbsrk clt~e to the cfispntes betwen 
mincrs and olwmtorx 'rl~em wns considernllle nrt i ~ i t y  in sev~ral  of 
i l l e  0 1 4 1  tlisf r i m ,  ncltnlrly at  Fortrrnilr., R irr l~  Pwk, and H ~ r n p n r t .  
T w o  new tlidrictn, f l ip Phandalnr and Innoko, Ita~?e kheconle small 
~WW~UVPI'S S ~ ~ C C  1WG. 

FAIRRAffKfi  IIRSTR1I"F. 

Wv fnllinp off in t l , ~  polrl outpni of the Pnjrbunlr.s tlistrict f porn 
nbnl~t $9.000.000 in 1 Mf; to n h n t  $Hm000,W0 in 1905 ~ v i l l  no dotlht In& 
interpreter! lq t h w  nnfarnilinr with t h~ rnndition~ ns cr ic l~ncr  thnt 
the district Flas pnwtl its z ~ n i t h  of prorlurtiw. Tl~is is, I~owevcr, 
eminently not the rase. I-lad it not b e ~ n  far the Inllor rfificr~Itieg, 
which prnrtirallp p ~ t  n stop to the Inrpr mining opc.r~tinrln Jnring 
t lw months of May, .Tune. and .lnly nnd wrianslg hnnlpprrd t11~1n dnr- 
inp the  I):tlanrt! of the sunlmrr, the output rlf tho Fnirl~unks tlidrict 
in €Mi wottkl undoi~l~terlly have exceeded thtit of the previous yenr. 



It enn not be d~niwj  thnt t hcl rirllcst pa)* streaks at the scenes of some 
af the earliest rliwowriw-sllcll as the upper part of C'lewy C m k  
nnd pnrts of F n i r h n k a  Ctwk--lln~+~ l l m ~  worked out, but. other 
tliwoveries have nlom tfrrrn made up for the decreased production 
from the= nrens. Tt is true t l ~ n t  t h w  are lnrge rpsenes in 
the lamer grade grareis rrllich ham not ;ret heen toucl~ecl. It must 
be admittmi, homecer, almt the rod of mining: Rns not k n  materially 
d r m e d  since the enrly dx!-s of the camp. and that, until cllezp~r 
rnetl~ocls fire d a ~ i m l .  mnrh of t l ~ ~  lower pnde gravel mn not be prof- 
itably exploited. As a ntntter of fact, rhe average operator in the 
l~~irl>nnlrs  distrirt Trns been so accustomed to esploiting bonanzas 
thnt he is very lonf 1 to ntternpt to mine nny pay streaks containin5 
lower vnhres. As tlle bo~lanzas are of moderate extent, it wordcl- 
nppear ta be very rlesirn hle to improve the methods of mining during 
tho prosperous rlnya af the cnmp. rat her thnn t o  wait, as has been done 
iu tho Iilondike, until tliew rich pay streaks nre exllausted, and thus 
suffcr t11e genrs nf bllsiness tleprewion whicl~ hust  undoubtedly come 
while tlie cnmp is ~~rljusti~lg itself to tho new conditions. There 
nppcars to 'l)o an unfortunzlte tendency in the crimp as a whole to gut 
the richest deposits, leaving the lsurtly worked out claims for  future 
operaLars to n~ino  systemnticallg. This is ewetially tnie where min- 
ing llns 1werl done by Inpmen, who can not be expected to loolc after 
nn.ykhing except tho immetliate necessity of talring out ns much gold 
ns pmsible, srid wlro cnre nollring &out the condition in which the 
balanw of t,hc ~lntvnrlied lnaterinl is left. That this is a saicidal pol- 
icy for the claim haltlers no one fitmiliar with mining c~ndit~ions can 
deny. That it is n nPcess:lry wil in the early days of m y  placer cnrnp 
is cqunlly certain to  nll those who have follnwed the development of 
mining in the North. It .wrns, hnnwver, that the time has come when 
some reforms might mell be introduced in the Fairbanks di~t~rict.  
and that tho larger property owners sl~ot~lrl look to t,he future ns mell 
as to tllc present. 

TIIP greatest need in the. I'ukon camps, and especially at Fairbnnks, 
is mom miners and prospertors. The pwprrlation of the. Fairbanks 
district nnd immetlintely tributaq arPas mn p~vhab1-j be ranglily 
estimnted nt  n h a t  ti,OOD persons. which is not s~~ficient  to mark r l~e  
ground nlready aywned up. let done to prospect the areas knmn to be 
marc or less auri frrous. It nppnrs as if thew ought to be goor1 op- 
portuhities for at least RI; manj mom experienced miners and pros- 
p t n r s  as are now in the rlistrict. 

To this d000 (cstirnrtctl ns a more or Iess permanent popnlxtion) 
tlrerc HW t6 he arlcfed m-ernl thouartncl p p l e  who n m n a l l ~  i s j t  
Fairbanks, spending the opt1 -ason. P~.ol~nl~ly tlre chief thing which 
haa deterred laboring men from going to Fairbanks is the high cost of 
transportation from Pupt Sound posts 
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AS nearly as could 1w 1 ~ a r n ~ l  l~ the writer, the difficulties betwee11 
t.he minew and opemtclrs llast =season were as foHows: The miners rle- 
mancld n mdurt ion nf houm from tcn to eight for a d~p's  lallor, and 
an increaw of w a p a  from $5 to $6.~ Thc operators oflered to c m -  
tinrre the t~n-hour (Inp with waps  of $(f or ~.cduw it to eight hours 
n-it11 s tmp smlc of $5. ?'he miners demanded n recopit ion of the 
r in ion, wJlirE~ the operutorn clcclincd to grnnt. The str~lre was alld 
on Apri t 2G, jiwt nt tlic timo whan the ~ltlic~inp wason Fwpn. 3iost of 
tho oprntors stoocl iim, nnrI nearly nll: ~rorlr wns silspntled. ,is a 
cnnwqliprlce, t lw water nvnilnblo for slrliring at tllc titlie of the spring 
run-off tvnq lost, ant1 Inany of the winter rliln~pa wrre not sllliwcl 
rrntil late in t l i~!  fnll. Unring the surnmcr! IIC)\YDI~PP. wme oprntions 
~vcrr  hegln ngtlin, and late i l l  the fltll many clniazs were rr~n~ling nb 
I I I ,  It HllpAAJ'g Ihat nn incrrnw of J V R ~ P ~  nTnn granted hy mtlnp 
of the O I H L P H ~ J ' ~ ~ ~ ,  hut t h ~ r c  wns no formal rccogtlif ion of the union. 

I n  i u d i r o  to lmth sitles, of this tfispute, it sho~tld hc ~lotcd tlmt most 
of illr m i n i n ~  nt Fnil.bunk3 is IF drifting. s ~ l d  t l ~ n l ,  tllc Inhr is rs- 
CPPII ilqly 11 rrliluu~ nntl r~qi~ireq more skill t hnn tlic ordinary op~n-a1 t 
tn~ihnrls, wllrrr nnpone ~r.llo can ttw rl pick nntl sl~orcl cnn hr tam- 

ployt*rl. ( In the O ~ I I P ~  I H I I F ~ .  a11 rigltt-hw~r r l ~ p  n~onld raquirn Ihrctt 
shifts, i f  rrlntil~i~ou~ tlptrntions ttw carried on. M O ~ P ~ V P P ,  t l l a ~ ~  nln 
IM no rlnlild thnt i f  t l ~ o  optnrntors nrp forwd to palr highrr mngm tlw 
n~arpin of  profit wilt IF n h r l w d ,  nnd rnrrch gmt~nd can not 1w ~ x -  
plnit~d.  I f  t11v e i ~ h i - h o l n ~  d ~ y  and $G wnge prcvail, it means a V P I . ~  

tnnt~rinl r~~l t ir t in~l  ill the 11n81t of gold-bearing gravels mhicll can 
Iw? profitnlrly rxploitrcl. ,)Cpp~mntTy the only hop@ of rednction in 
m t a  at prt.crnt is i ~ t  the itpnl nf t r n n ~ ~ o r t ~ t i o n  from the u~itsidr, 
Iwrtli for 1>11sw*npn nnt1 freight. 

After tIir strilru wns cnllcrl r l  l a r p  nnumhr of the miners left for 
tlw ~ I P I T ~ ~  d i s c o r c ~ 1  I~lnnlto pEnc~r district, this n t ~ m h r  amounting. 
arcowling trr ~ 1 1 1 ~  r s l i r n ~ l t ~ ~  la 11s many as 1200. Many of tlww 
rnpn (lid not rtbtlkm to fhirljt~nks. ant1 n.; II consqnencr thrw was n 
~ h o r t : ~ p  nf lnhr nll tilrnr~gll t lw  slirntncr months. So, wen had the 
strike 1m.11 wttled, it ifi not psobnl)lc tlrat tlie mines col~ld hare h e n  
run n t  f c l t l  f n m .  In qpitr of thrw adv~t-w rontlitions. the plr l  pro- 
duct ion wns lnrp, showing t hnt. rotlFd t lie I n h r  d iffic111 tics hnrc hen  
avoided, the m~tpu?: woultl lmve exceed~d that of IWi. The open 
senscln for Itlining, which 11snnEly ext~ntl.; fmm the week in April 
to tlw I n t t ~ s  pnrt of ,%ptemhPr, in 1907 n.ns eontin~lerl into C)ctolwr. 
Thi.; fnrt  vrry materjrtlly inrreawrf tllc p l d  prcnlnction for 1907 and 
ntlllifi~d (lie value of a11 estimates of thr ol~tpr~t made in Scptemhr, 
for ~ ~ ~ , h a l ) l y  np~\-urrl of a million dollars wort11 of gold was taken oat 
nftrr tllr 11~11n1 time nf closin,o the mining *awn, 
-- - Thls mmns ppr day with hard. 



The pnernl prosperity of Fairlmnks is made ab~~ndantly erident 
by thp large amount o t  b u s i n ~ s  1%-l-hicb i s  carried on. , \hut  20,000 
to 25,001) tons of freipllt are annuaIIy bror~gitt in from antside point*. 
The Iv~nlwr cut by the 1oc:tl s;ln*lnIlls esmecls 5.000,000 feet. h h u t  
200 boi1ei.s nre annuaIly sold to mine operators, nggreg~ting nlwut 
3,500 Iiorsepomer. The total harseprrrr of the hilprs used an the 
crceks in the vicinity of Fairbanlrs in 1907 ia est inlotecl at over 7,000, 

The occizrl'enw uf gold irl the J'a~irl)i~nks district is fully descrihd 
in H. report now in pi-int ," srr it will not be 1wt-essar.y to do more than 
o t i t l i ~ ~ t *  the subject he~-tn, tlspecially in rirw of the fuct il ia t the polam 
of (his  I L ~ P : L  is to IH sturlircl i n  rlptuil in 1!)08. 

Anrong the cli~overies of t lle lnst penr pe~'htlps the most sigyificnnt 
IVRR the lintling of vi~l~les on Our Crcek z~nci in tlie Smallwood bnsir~ 
nntl nf n i ~ ~ - i P r ~ ~ + o i ~ r  grra \*PI-: an Alder C*~-relc, a trihntary of Llri p F l ~  
Creek, nntl 011 the lower pint of C;oldst~.eani Creek. These diu- 
covcries ccansiclpra bly ~stencl the ~ ~ I O I I - I I  t~nriferons belt, tho~igll the 
cnrnrncrcinl vnlle~ of t11is j~~creaw;cd a w n  ma!. still llnre tcl be proved. 
Anothrr itj~l)ertnnt. tliscover?- is the f i r i t I i ~ ~ g  of @Id in the Irpper busin 
of the Hig C1ic11t1, rvhicl~ ~\-onld fa111 n-ithiu tlie eahterly projection of 
tho Fnirl~tir~lzn I ~ l t .  T ~ I Q  i ~ t t e ~ * v c ~ ~ i ~ t g  armt mould appear to be n 
fnvorubIr field for r n ~ ~ f r t l  l~iwspccti~tg. 
ha defined l ~ y  these ntaw discoveries, the bnom anriferons zone 

of the F~lirbnlllis district proprr is ~lnbraced in 2111 ama of 330 to .la) 
squ~1.o  mile^, cstcnding fmm E s t l ~ ~ r  C m k  on the sotlthn~eqt to 
Pnirbarikn Vrcrlc nn the! riorth~lst. with a width ranging from 10 
to 15 miles. So fnr ns known, the satlle general geologic mi~ditions 
prevail Iwth lo 1 Ire nartI~rt~.~t ar~rl to the southwet of this belt, and 
there is renssonalllt E I O ~  t hnt ~ F I P  productive nrea ma? be found to 
include n larger xone. ?'llc~.c! is at  l ~ a s t  suficient evidence to rrrtwant 
the ~ w o s p d "  ~rg of the extennion of this brlt, ~rlueh, on the one hand, 
mil1 includc tlw lower vnllcy of I ;aldrt~.ewnl Creek nnd its tribntaries, 
where stnnr. gold hnn h c n  fot~t~(l. nnd, on the other, the h s i n  of the 
Little Chena. TEJ~ abwnw of Iwtl-~wclr exposlim makes it sIrnost 
i~l~posaible to fo l~cnst  t l i ~  grnlo~y 11nt i 8  the mining operations have 
pierced the henry nllr~vinl Rooririg of the valleys. These srrgp.erte.cl 
extensions of the sz~riferor~s fields nw, I~nn~eoer. home out by what is 
knolr-n of the Id-rock mology, also bp the nlluvinl gold mldch has 
lmn found in the Fish C'rtvlk basin nnrt bv the prospects reported 
frvm Goldstrenrn C'r~ek ncnr the rnnyon. 

In 190'1 Clenry, Fnirbnnk-;, Ilome, Vanlt, Esther, nnd GoIdstream 
creeks rind ~ I E Q ~ P  ~~~~~~~~~~~~s \vel-e till! chief producing creeks of the 
district. Clenw st i l l  Iioltls the first plncts in vidlte of production, 
with Estlier secontt nttd I:olrlstri!fi~n ntid I)nrnt! rnnlring next. The 

° ~ h p  Falrbanku and Ritmpnrt il~tndrnnal~w, Yulron-'l'unr~na rrslon, with n ~pction an 
the  Rampart placers by h'. J, 1 1 ~ ~ 8  : 11uII. I T .  A, (Irlil, Al~rvpy No. 3:37, IODR. 



finding of placers an Our and Smallwood crz~ks indicated a broader 
belt than has been previously supposed. Warthy o f  specid note 
are the placers developed last year on 'IGult. Creek, which had 
previously bee11 unprodrrct ive. Cn nearly a I1 t he  prnll~~cing streams 
tributary to tha Chatmikit the pay streak has bee11 traced well down 
to the main river. 

On Fairb~nks Creek there mas no notable deveIopment, during 
1907, but operations mere corrtiuued down c:; fxr XR claim 10 below 
Discovery. On Cleary Creek the interest was centered in the opera- 
tions which vere carried cn in the Chatanikn  flat^, near the mouth 
of the creek. Much mining ~ n s .  however, done on the upper part of 
the ~ r ~ d i  also. O n  Ilorile Creek the pay strenk was tracecl down into 
the C,hatnnika Flats, and the lnrgest prtlcIuction was  from this part 
of the valley. I n  September abb~at eight groups of claims on Vault 
Creek were being operated in a large may. Goldstream CreeIr, whicli 
has k n  found to carry placer6 for the upper 7 miles of i t s  course, 
rnade one of the Iar~v outputs of th- districL. Many of its tribu- 
taries also contain worlrnble placers. Esther C r e ~ k ,  which, previm~sly, 
had been o cornpsrativelp mall prdncer, took wconcl rank in 1907. 
In fact, the latter psrt of tlw su~itmes.it mas the scene of greater ac- 
tivity than in any other part of the district. Cripple Creelr, to which 
Esther Creek is t r i b n t a ~ ,  c3rric_r gcJtI, hlrt so f a r  only a eeries of 
l wnch clainzs about a n i i l ~  bylow the: month of Eirther Creek have been 
productiv~. It seems ns if the rest of the creek mould b: worth care- 
i u l  prospecting, but  the width of the valley floor has deterred many 
operators from searching for the ply  streal<. Alder Creek, a west- 
~ r l y  tributary of Cripplrt Creelr, was carefully prospected last year, 
but it was not learned by the writer whether values mere found. 
-4n event of special import mnq the di~corcr; of gold on the bench 
on the east side of Esther Creek. Though this bench is not definitely 
proved to carry comnlercial ~ a l u w ,  yet it is suggestive of a further 
extension of the inining operatio~ls in this stream valley. The upper 
part of Smallwood CreeIr, n tribntasy of the Little Cliena, has been 
prospehd for several years, and a little gold taken out. In 1907 
more prospecting was don:! and some valws were found on the creek. 
Of more interest, however. is the fact that gold mas discovered about 
5 miles below at a depth of 320 feet. It was not laown at  the t ime 
of the writer's visit whether thece depwits are of commercial value, 
hot they inclimte a wide distribution of the alhzYial gold and sug- 
gest  at least an extension of the district in this direction. 

Among the smaller creeks which have becamc producers i n  1907 
is Little Eldorado, where there mas  a small output. Our and Big 
EIdorado creeks also nlntle small productions, as did a number of 
other tributaries ef Geldstwarn Creek. 



THE MINTKG INDUSTRY IN 1901. 43 

The lines of dm-elop~nent durinr the n e d  f ~ w  prnrs ~ ~ o t g l d  sp~rrl 
to b in the direction of ftlrtlier prnspwtinq on the I ~ W P T  pnrt nl 
Gcrldstfinm Creek and on Sn~aIlw<mcl CI~~PI; Iwyontl the point where 
comm~rcjtll \-alues Iltlrr bwn f o l d ,  nntl 1 1 1 ~  p~wspcrt iris of the: 

+ Chrttnnikn F1nt.s to lmk f t ~ r  ald cltann8; of strpnms t r i l u t ~ ~ r y  from 
t h ~  wtrt henst-thnt is. buried and aLanJoned rhnnn~ls  of tIrr prescnl 
drninnp systenl. Jt is nlsn sng,-erl that it mirl~t IIP profitnl~lt~ ( 4 1  

prospect both the s t r ~ a ~ l ~ s  lying sm~f hn-est of Estlier. Creelc s ~ n d  thaw 
trih~~tnry to the Littlr Chenu. ~ l i i c 1 1  wonld fa11 into the p n e r ~ l l  ex- 
tension of the n n r i f e ~ u t t a  belt. so fur as it has been outliucd, Above 
nll, ZZIP systernatir effort shoulrl be mmade to reduce the cost of 
extrectfon, thus rnnlring n ~ a i l ~ b l e  l a r p  bodies of aurif~rn~ls g r a v ~ l  
which now m u d  w n ~ n i r i  ~ u ~ t t ~ ~ i r h e c l .  

Mr. Covert p.I*whrre -ill illis report (pp. 10S205) discus~es the mu t ~ r  
condition4 n t  Fnirhnnks. It8 is not 1iews4flry t:, rrpeat t h i s  mnt,ttrt' 
liere, rsc~pt to anlphnsizr again the point that, even nnder t lw kt 
conditionn, thew is t~at ~ l ~ f i v i e n t  water to carry on all the 111ining proj- 
ects. It secnlw p~*nhnhle thnt  there nre p:)ssibilities in thr (!erelop- 
~nenl of clcdaicl power in w n e  of the nrlj~ceiit strertm h n s i n ~  11-hid1 
might be utitixetl i n  r~(l11cing ilw cost of mining. T11~ nutiwk for 
bringing in wilier Ijg ditrlitls. zla pointed out by Mr. Coxpe1t, is not 
f nvorah~le. 

~ E I F N A - S A C ~ H A  RGRION. 

Chena and Salrl~n rivers n1.p large norther17 tributaries of the Tn- 
nana n~lijrh BPF cnnfll~rnt \tti thin RI) m i l e  of Fairtlnnb. Their smlrces 
lie in n region of higli relief 30 or 40 nliles north of the Tanann. 
where their f~radwa  PI-s i~ttertligi t wit11 stream5 trih~taq- to CJ~nrley 
Rirer and Birr11 Crrrk. ,Lcctwcling to Frindtep the I d  ~ ~ l i  of 
tlwir lower cotrrws is rhi~fly n t h  and q~iartx srlli~t.  hut in their Ilend- 
waters tlieir nw k n o ~ v r ~  to 1w some I n r p  nrens of granite. 

VIP. nortllerly tr i l~ lr la l~ i~ .*  r r f  thr v n t r ~ l  part of the Saleha and tllc! 
ad jaceoent p r t i o ~ ~ s  of t !lr C Y I P I ~ ~  I rsairi tn the 11vrt11 are xuri fero~~s. and 
some warkabIc p1~ct.w I I I I  r.r ~ H * P ~ I  op~tieil 11 11. This gold-hearhirig dis- 
trict lies al~n~ri 50 m i l ~ n  rust of Fnirl):~nkq anrl is rparlled either I-lirwt 

. by t r ~ i l  or hy steamer to tlic rnwtIl  of the Sulchu and then by polink 
h a t  nnd clrerlnntl. The fit%[ discoveri~s in this district were made 
on Butte awl Caribou crcclts in 1905, 

Of the streams tributury to thr Salcl~n, Butte, and Caribou crwlm 
are the most importnn t. OII thrw stt?nms the nllrrviill floor a,vernges 
about 35 f e t  in thicknrs+, of wllidl 18 tc~  20 feet, is ~ T : I . v P P .  The gold 

, is af n higher value tl~un thrit of Ihc r l ' ~ ~ ~ ( i ~ r f v ~ t  district described be- 
low, and the deposits u l a  11ol so (rlrep, bul u p  to the present time the 
output has been small. 

--- 
a Prindle, L Y., Deucrlptlrm of Clrcle ql~ndranpl*: Diill. T i .  R. 0.01. Survey No. 1295. 
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Inter& in the C h ~ n a  hs in  lo  the north was stnrt~rl l)y t l i ~  r~l~ortetl 
diwov~ry a€ p l d  in IWv. but there -rras relntiv~lp little work tlono 
1lnti1 1M7. The p r e f  r lep i t s  are said to be not us rlecp nn tlltw 
of Fa i r l~nnk~  It ir too m n  to fowcad t I r ~  futare of l i i s  distrid, 
hut the 011t look appears to be encot~rtlging. 

The nnmp Tmderfr~ot i~ p n c i n  13y given to nn atirj f ~ r o ~ ~ s  awn lying 
nlmtlt 60 n ~ i l w  post of E'nirlmnkr;, trihutnry ta T ~ n n n n  Ri\~rr ant1 
includiri~ Ihnnrr.  Slln\v. nncl T~~~(Prrf i )ot  vrerks. Tt mny I j t a  rr~icherl 
by s t ~ f i m ~ r  11p the Tannnn tn Iiicli~rtluott nn0 t l l ~ n r ~  ly lsnrk I r ~ i l .  
This f i ~ l d  11~s IWWI~ rmc*  of act iw prt1sy)t.t.t ing  for a nt~rnllpr of pars,  
nnd a r.nnsirlertlblc a111otlnt nf p o l t i  hns I x r b t ~  prod~ired. D i ~ r i n g  1907 
t h ~  gold . o ~ i t l ) ~ ~ l  111)tl a 11 rut  in~e t t r l  r t ~ l r i t *  of $305.000. 

The lwrl rock of t lw ~vgion. ucxwrtling to 1'1.indlr: is chiefly rnica 
whist, il-ii 11 ,romp gmni te R F I ~ I  ~ T J J K ~ I I  l line li~rlmtm~. T~nrlerfoot 
CI'PP~, ~vl~irll. up to ( I I P  prrvt~f limo. 3r11s I w n  t l i t h  I I ~ , ~ P  prnll~rer, 
i s  a h n ~ ~ t  t i  ~ l l i l e y  in Imflli. 'll'llp n l l r ~ r i ~ ~ r ~ l  i*. 10 to IN) fwt or Inow in 
dpptll, of ~ ~ h i c l l  a1ln111 :Hi to SO firt is ~ r l ~ ~ r l c .  Tllr r l e p ~ i t s  on nan-  
npr C r p ~ l ; ~  wl~irh jni119 t h ~  T~nnr ln  n f ~ t v  ~ n i k  Irlow T~nclcrfoot 
(1m~k, Rrp of sirnilnr rhnmrtt-r. ' I f r r  n1o4 drilrinp fivltn1.t. nf these 
drposits i s  the low raltltm wf tlw 2oCrl. fir i t  rnrrie; n I-PY high per- 
cptitnpe of i lrcr.  It nms on lin nr tb rap  1iln111t *I3 to the otrntv. 

771e Ronnificlrl nnd Knntishnn plncrr distridq lie wrtth of the 
Yukon and dose ta the fmthills of the A l n s k ~  I lanp.  They w w e  
~ ~ P s I ~ P ~ I ~ P ( I  in  Illst gear's I ' r o ~ r ~ s  R r p r t  by PrintlSp rtnd thewfore 
it wi  tl not l~ n e m r y  to cotlsider t h ~ m  in nny t l e t~ i l  hew. Tlw Don- 
nifielrl digtrid is dlnracteri7~d nc a ~ I I O ~ P  1y V P T ~  hc~ptvy terrnpcs of 
g r n v ~ l  which nw somaw't~at nnrifero~~s. 11 npprnw thnt t l l i ~  p l r l  
hfis in p1act.s [wen rnnwntrated i n  the preqcnt rwlc Inrl I,!. naturnl 
s la ic in~,  tint1 th~se deposits hare su far for~rid  the workal)le plsmw 
of the clistrirt. TEIP gold production of the Bonnifield district hns 
k n  srnnll, and no very rich or extensive placers hare k n  d i m v ~ r ~ t l .  
The f ~ t ~ i r ~  of the district *ems to rest on the pwqibiIity of working 
l a r p  I)o(F~Ps of gm%*~l. The nearness of the pInwr deposib to the 
11iph trmuntains, wliicb ~.h-:hould  fiord R water wpply, hns lerl to 
wtrrne inrrrtig~tions lonking to tlw intmdt~ction of llytlrvll~lic plnnts. 
I'relimint~rg rx~rninntinns of th i s  district mere made [luring the 
mrnmes of L!)07 by mginwrs reprewnt ing cilpitalisi.; 

Thn I'iikun p!arrr flrldn: Bull. 17. I. Pml. K u r v ~ y  So. 34. lW. p. t l3.  
*The Rnonlfi~ld and Knnttsbna r&ons: BuIP, 0. 5. Geol. Xnmtp X a  314, IW7, 

pp. 2V5-84U. 



THE MTNING INDUSTRY TN 1!30?. 45 

The Rantishna district en~bracex RII tlrrll lying within YO or 30 
lniIes of the base of Mount JIcKinley, but in streams tributary to the 
Tnnana. This nrea ~ v n s  the scene of p e a t  excitement two yeam ago, 
snd some gold was taken out. but chiefly from one c m k .  Sin* 3!)nr, 
there lias been very little ~ c t i t - i t ~  in this district, though probnbly 
*,dozen or so men hsve continued prospecting nnd a little ~luicing h ~ s  
h e n  done. The inaccessibility of the region has rendered the cost 
of mining very high. Over rnncll of the district the gravel deposits 
FIE very cleep, a n d  i t  seems to  be rnth~r exc~ptional t o  find shallnm 
deposits which cnn 1w ~ ~ o l - l w l  by hand methods. For the prwent 
the ol~tloolr for mining dnes not seem hopefnl. 

The mtire production of the Rantis1;hna and Bonnifield clistricts 
for 1907 was probably less than $i10.000 in value, 

A brlt of m~tarnnrph ic  rrwk lying nnrth of t h ~  Tnkon stretches 
WRSLWR~CI  from f l ip  C l ~ ~ n i l ~ ~ l n r  into the ~ o ~ u k u k  lTal le~ .  and has in 
plnccs bppn fouad to Iw n u r i f ~ m ~ ~ s .  The Xopknk has Srreen m p I d  
producer sinm lSr99, h11t mining has almrtys h e n  handicapped b~ the 
11cav-y cost of opcrrlling. The genlogy ancl mineral resources of this 
district hnv~ .  ht!n dewrill~d bp Id1. C. SC~ITRC~PS on the hasis of his in- 
vestijintions mnde in Is99 ° rind in 1 9r)Lh since. which time there has 
h e n  no opportunity to w id  a pnrty into it. 

Tha prodt~cing crrelrs in tho Krr!.rrkalr district in 1907 were Myrtle, 
Blake, Emmn, Smith. So1:tn. Fay Gulch (a irih!lf~ry of Nolan), Vrr- 
mont, Swift ,  J111inn. Gold. and S l n m t  crc~ks. 3iyrtrle ancl Emma 
creeks in f l ~ j ~  ~Iisfrict RIC I Y O P ~ P ~  I F  open-ctrt methods, but most of 
the other sf reams am ~vorkctl I,!. 11r.i fting. Stnith, Emma, Nolan. ~ n d  
Myrtle cmks RIT mid tn Ilr thc Inr~wt prolluu~r+. 'ht i q  r~ ,po r t~ r l  
that some r e T  rid1 grnrels w.r-ew fonnd on .l'olnn Vrwk at  n depth o f  
125 feet in Sn\-~nlbt.. 1907. T3ric clisrovery Elas stirnnltlted mining 
and prwpectinp in xII parts c ~ f  the diptrict. 

Tran~portntion to this district is 11 tlcertain rind very exprnsi~~e. 
Steamp; make three nr fonr trip4 $1 yefir up as  fnr HH Bcttlc+n d ig -  

tance of about ,100 miles fra~n the niautl~. From t h ~ t  point s~ l l~pl ios  
are taken op in winter I>>- q l ~ c l s  tt11d in summerm hy poling hoe t,s nboil t 
100 miles farther to Coldfmt, whir11 i s  near the prdilcing cre~ks. It 
is estimated that a h t .  200 men work in this district, and thc out- 
pnt ranges from $lOO.OCK) to $125.000 in value annnally. The exeitc- 
merit in regard to the Chandalnr district took many of t,he opentars 
out of the IrCo~~kak region, and hence the production in 1007 was 

- .  

Rrhrntler. F. F.. .\ reconnaissnncm along the Chilntllar and Koyukuk rlveru In 1Rn9 : 
Twmly-Rmt Ann. Rept. V. X. (:pol. Rurvey. pt. 2, 1800, pp. 471-486. 

* A  reconnaissance In northern Alaska: Prof. Paper U. 9. Otol. Survey No. 20. 19W. 



probahf~ somewhat IPS than that of 1906. I t  is estimated to have 
n value of sbolrt $10C1,000. 

In 1906 p l d  discoveries on the Chandal~r were reported, and in 
1005 there wxs a large stampede into this district. The mne of dis- 
covery is said to be on Big Creek, a tributarp of the north fork of 
Chandalar Ril-er. It is of interest in this connection to note that 
Schrader pointed out t l ~ e  fact eight pears ago thnt the gravels of this 
rlist,rict were auriferous, though, of conrse, as there had k n  no pros- 
pectin& he couId not determine whether commerciaI values were 
present. 

According to  the statement of S. J. Marsh, United States com- 
missioner o f  the Chandalnr precinct, dated November 14, 1907, at  
CllI-0. VILIIJ~S have been found on three cre~ks in the district. :ibot~t 
100 men were cngag~cl in prospecting and mining, but only 21 were 
n-orlring claims. Piw claims mere worked, and the estimatecl pro- 
tltlclinn i s  vidlred a t  928.000. Dl~ring the minter nf 1907-8 t w e l ~ o  
bnil~r:; wriv plnced in position for operation on d e ~ p  ground. nnd it is 
prnhalrl~ thnt i t  men will he ~ngagecl  in p~ospecting and developing 
~rorl; during the winter on eiP1lt different creeks. Tila district is 
re~chrrl hy steamer, ~ h i c h  runs up the Chrtndnlar for about 100 miles. 

Murh of i h ~  h d  rod< i ~ f  the lower Tttkon ( whirh will here lm made 
tn include that part of the river helow the mouth of the Tanana) 
I ~ e l n n p  to 1 1 1 ~  coal-hearing SPP~FS, R ~ C I  hence is not auriferous. There 
is, however, n belt of mrtamorphic roclrs which sstrrtches fi-om tho 
Tnnnna pn mllt.1 t o  thc I'ukon on thc north. and this touches the river 
n t a numbcr of places. Sorne metamorphic rocks alsn Iic to  the <nu th 
of this pert of thr rivcr. hnl Jess is known of them. Spurr a rlescrib~d 
n q~iartr, vein which he ot&rved ilt Gold Mountain, 2.5 miles b ~ l n w  
the mouth of the: Tanana. and wlrich carried some gold and silvpr, , 
This part of the belt, therefore, bas long b e ~ n  lmown to be nurifer- 
ous, but lip to last gear no va111es have hen found in the gravels. 

Diving the su-er of 1907 there was a reported discoverv of 
placer gold in the so-rall~d Goldhill region, a h o ~ ~ t  35 miles betow the 
mouth of l11e Tannna. nn the north side of the '6111con. T h p  discov~ry 
is reporteti to  have been made nl~out 1 B  miles from the river, nnd t h ~  
gold is said to h a w  h r ~ n  found on a creek called CoIumbe, ~rhich 
is said to have yielded wages, under sl~ovel metl~ods. Lower c l o w ~ ~ o ~ l  
ihe r r ~ ~ k ,  it is reported, a hole 110 feet deep mas gmk without reach- 
ing  bed rwk. 

There I T ~ S  I reported ciiscoveq of ~ ~ R F B P  gold on Ruby Creek, 
which enters the Yukon from the muth about 30 miles below KoIr- 
-. 

R l ~ u r r ,  J. E.. (4eolo~r of thr T~r!zon gdd dlstrict. .llnslka: Eighteenth Ann. Rept. U. 8. 
G w l .  Rilrvey. pt. 3, 1895. p. 23:. 
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rines. Rnby h ~ k  is atmtrt h n i l ~ a  long ant1 S I I ~ ~ B C P  p r o ~ p ~ c t s  of , 

2 cents per pan a m  r e p o r t ~ r l .  Sonw open-cut \v.ark wns done in the 
summer of 1907 and is saitl to haw sho~rctl ~ o o d  vnlues tnl bed roclc. 
It is said that a h n t  30 nlea were prospecting the placers in 
this district. 

TAmOKn REGIOK. 

Several pears ago there 1%-ns i reportctl diwicov~ry of placer p l d  on 
Rome of the strea~ns whic l~  nre tribntnt-y to t h ~  Innoko in the rrgion 
lying south and west of the lower Irilf;o~l. Thew dismveri~s nppnr 
to have k n  made b?- trappers :uld nttractcd hltt tittle notice. 1)tlring 
the minter of 19Ofi-i. IIW\\-PTP~. limn-s c n l m  from t l ~  t~moko of t2t.b 

findit~g nf rich auriferoir.; a l l n r i ~ ~ m  in this nma. Th is  wport Imnmt? 
current nt Fairbonks j n ~ t  at the  tin^^ \\-hen tlw lnllor trnrzblcs fonnil 
H Inrgc number of rlissati~fietl m c ~ .  anrl for this wason mnnp \\-arn 
att,rflcbcl I),y the 11c.1.r~ fiiitl.  Tt i i  wtimat~rl that 1:2W lncn stnrtwl 
f ( ~ r  thc Innnko, t~nd of thesc probably -tOO or 500. r~nchrrd the F;cene 
of di~ravery. 

T h c  111 nolrn Vnlley I1il.i ~IPVP'~F llcrfn rsarnhipd by the Cf~olngicnl 
Si~rvcy; in fnrt, i t  is i~ns~~r\-l.yetl, rxccpt for the wnrk clone h,v Lien- 
t ~ n f i n t  %npnsltin," ~ v l l r ~  t r i t r r r s ~ r l  a pnrt of it i n  184.7. Thc writer. 
has cnmpiFrtl the ftrllrb~~+it~~ 11;1tit frn111 r~nrious reliable sourrtts. &In 
is i ~ n d ~ r  y ~ c c i a l  ohlipat io115 tfo C*JI*PIP-; F. Ramsden, of St. Micharl, 
nnrl to E. 3. \I'rltrt.. ~hf I:rtirln~llk>. wht~ fnrnishetl notes ant1 skctcll 
mapr. alvl .I() IT. .\. Virlthl. l'lii t ~ t P  S t a t ~ s  cnrnmissioner for thr Innokn 
diatrir!. res i t l~nt  at  1Iool.r. C'ity. I\+IIO furnished a statement regarding 
the mining d~vcllo~>rnc.~~t -. 

The Innoko. 1Il.r 1111.gra ea-ttv.I j  t ri l~utary sf the lower Pukun, 
ttfschnrps into I hr IIWI in rir*r~r t l~ro~ipl~ two C I ~ I I ~ I ~ P I R ,  one a h n i ~ t  SO 
miles aalmw nnrl l l r r  otlicr t ~ l l r ~ t ~ t  :3O t i 1 i l ~ 4  l ~ ~ ~ l ~ w  .111vik, ncnr the Holy 
Cross;\lissif*n. The 1r)nw rivtbr i.: s a i d  to trnvet"sc n hronrl flat, fairly 
me11 CIII- FIT^ \ ~ l t l l  tirnlwr' nrrtl. I U  j ~ ~ r l g c  from d~scriyrtions, 30 or GO 
miles n-kle. .~I~III'P th is  t l ~ t a  1 ntiill~n nrrl~pirs H hrnail timhmd 
valley. Thp lower pnrt of rllcl 11l11nlio lws nn r*xcrrdingly tartuotrs 
cou~sr. with vcry ~ l i i g ~ i s l ~  citri-cnt. The Jistnnr~ from the Pnkon hp 
the rirer to Deek i ik i l t ,  :In Intlinn 1-illnw c.nd the I I ~ ~ P Y  limit of 
steamhnt rial-igatio~~. i h  P-tim~tecl to Ilr Hwrc tllnn 300 mil-. Itnw- 
ever. as this paint is ~)rnI~nlll,v I I C V ~  nvtAtb 1'0 I I I ~ I F S  in nn nir limp trom 
the mouth, tllc distanr.~ by wntci-  i s  ~ ) i ' t t I ~ ~ l ~ ! y  Im than fhnt rstirnatp, 
A small r i v ~ r  c n k  from thc Fnrt at  I Swkak~it. ~ n r l  $20 nlilrs r t h v c  t h p  
Innoko receives nnolher. cnstmn t ribu tnry unlIcd Zbe Dcetna. 

Abnut 26 or 30 miles lzp the Deetna arc a numlwr of crccks on 
which some p31d is said to have bee11 fo~ind. Tl~e lrlost important, dis- 

1leI1Pr 01r RPIW und Entdrrkiinwn dm IAcittwtant 7~agwkln Im R o r s l ~ c h n  Arnerlkn: 
drehir f(LC wiswnachaftl. Iiuudc Ton Iiulrcland ram A. Ermnn, Berlin, 1818, role. U and 7. 
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c-very of gold, IIOIVPVP~,  i~ on Gains Creek, whic l~  i,; tribl~tary tcl  
the Irlnoko. tit R distnnce of over 200 miles from Deekakat, as esti- 
mated by pmspectora. ,4 romgnrison of the maps would indieate 
l hnt this dintt~nca WRS prohrrbly between 75 and 100 miles, tllougl~, 
ns the rivthr is hem ~ l s o  VPV tort~~ous,  it is quite likely that the actual 
diritl~nce Iy river is wry lnl~ch g-rent~r. During the sprjng freshet 
ste~mboats nrt! said 10 bo able to gu up tho main hnoko for a t  least 
LOO ~niles  ahovc Deeltaltat. 

Gains Crr~k  and iRe hnndwntcrs of the h t n a  am wparnterl frm 
t h ~  l<uslcokwim wnl crs hg n high nlo~lnti~in rid@ on which thew is 
~'cportsrl to 118 nome prrrnnnclnt snow. T h i ~  wotrlcl i nd i ca t~  the high 
~ l t i l ~ ~ t d c  of the r n n p  a n d  sugps t  that II writer supply for slr~icing 
piirpows co11ld bc had ~ l l  thro~gh tho summer month?;. The sIzrnrncr 
of 1907 was exceodin~Iy wet in t,hc Innoko district, md i t  is probnble 
that the rainfall bcrt? i s  mnch prct~trr 1P1nn in the llppPr m~intr?. 

The bpcl rnck of tlie country is wid to lw chiefly ~lnte. with  ~ i o ~ n ~ .  
quartz it^, nnrt in thr mountnins mmr granite. Bct~~cm t11r ripper 
I~lrloko arirl ibr Tnkon thrr is gnicl to Iw n. lwlt of micr~  schist. d 
little impi~re lignitic cm11 is rclporterl 011 thr lowcr rivrr. 

There is snirl to he a ~mrtlug~ fnjm thc hmd of the Innoko north of 
.James Creel; to the Korlrokwim. The a c t t ~ l ~ l  car ring^ is suppospd tr, 
be a distnnve of an17 i miles. D C C ~ R ~ H ~  is micl to IM* :nlmut 75 miles, 
or t h i ~ e  days' tmvci in winter, fmn~ 1<~ltag, on fIlr Yukon. 

TFie dirrov~ry of goI(1 WBS  mad^ 011 Cnins Cmek nnrl on IY I>r~bch 
which is 8 or 10 f c ~ t  itbwve the wrtt~r level. D~irirlg the nimmrr of 
1907 fcr11r clai~lls are paid to I 1 t 1 1 ~  Ibwn o p n d  lip. The p l d  which 
was taken nrtt (estiruatecl ~t Iwtween RIn.000 rind $2O.W0) till rbnrne, 
from benvlirs ua this creeIr. The gold is said to 3~ r0tt1-s~. TIlc flor~r 
of the cn.t.1; to k c 1  nlck is   aid tit le 15 or 20 feet dwp. all of which 
is grnrel. Tl~c grouncl for the most part is ~mfraxm~.  nnd the prrs- 
encp of Iivp wafer mr~lr~:: pmpct  irrg di ficul t. Serspnper ilccoru~ts 
r~port the discovery of  n l u e s  in the bed of Gains Crwl~ during the 
winter of I9O'l-R. On 31~tdison C w k  n depth of :If f w t  to I~erl rodc 
is ~~ported.  of which the upper 9 feet is clay or muck, overlying wcll- 
~ s s o r t ~ l  parel .  nnrI snme p l c l  has been fonnd, thoi~gh not in com- 
mercial quantities. ;\ little goId has hen found on the bnrs on the 
Tnnoko some distance blow the moutll uf Gains Creek. The trees OIL 

thp cmh xre scattering nnd wn~hl~p;  but fairly good timber is fo111it1 
on the main river. 

Of qwrial interest, is the reported dimverv of an auriferous qunrtx 
ledge on Gains C m k .  In this the gold is sfiici to be free and to carry 
pwd vaEum. A shaft mnk about 30 feet (lid not reach solid bed 
mck.  and up to this depth the 1dge was very i I1  defined. 

Pmhblp 500 men \\-ere in the lnnoko region during the ~nmmer 
sf 1907, but most of them spent their time in shkiag claims and in 
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rnovinp mpplies, and little prospecting was  don^. I t  is ~portac l  that 
n h a t  900 men mill minter in the Tnnolzo region. Ihrring the sum- 
mpr of 1Wi the mt of freight to &ins C n ~ k  frnm Sornc* \\.as nhoz~t 
NO0 a'ton. 'IPinter mtes for freighting from the 'I't~kon were 50 
cents ti pound. 

It is worthy of note that thew ~ A T P  hen wl)orfc~I (F~WTPPECS of 
p P d  in the region lying ex& of the Tnnoko. in z h ~  Kuskolrmim hasin. 
'Ihcw can b t t o  tlnt~bt that. d~rrinp t h ~  cnming two !-mra this cnuotrp 
\\.I11 he tboroughly prospvt~cl anrl t l ~ p  find+ that E~nre h a  mnde 
would Wrn to n*armlt fi~rtIler warr.11. 

The firm pnemll;r known ns tllr Rnrnp~l l  rlistrirt emhrnm tile 
streama tributary to Minook Cml;. and alw the umn mt~fh of the 
dlvide, including Glenn nec3 otlw c m k s  lying in t h ~  Bnker C m k  
hnsin. Row that the muthern part of Ihr f i ~ l d  I I R S  brcfin~e the Iarmc 
producer, the name Ran~pnrt no Fonmr nppnrs ta apply. The e a r  
1907 saw m n t  ~rt ivi t? .  in this cli~irict, I ) r l t  t l~c l a r p r  par( of the 
productioncame f rorn the w;oatl~~m h ~ 1 I  of tltc n t w .  
In the northern part of t l ~ e  fie111 OIIP I~yc lrn~~I i~:  plnnt TRS nt work 

on Hunter Creek. nntl considt*~-nl~le sltricing ~ n t l  ponlc drift mining 
were done on the other creeks of thin pnrt o f  tllr tlisbrict. The mmt 
inportant de-reIoplneuts, hower~r. \vcr.cl nlndc in tlio a m t h ~ r n  part 
of the area: psrticalxrly on Thnrtkspirin~ CrrpIc. .t ditrll wns I l l~iI t  
from California nnd ;~ ldPr  rwrk.; to  7'11artksgiring C r r ~ k ,  giving 
an 80-foot hend at Di~cn\'er!- rlnim. .\notlirr rlitch wns brrilt to 
Glenn CreeIc from the h~nr l  of J'ionwr. Consit l~rnM~ prospecting 
wns ftLw done in this n m .  wit11 the nirl nf n tlinrnond drill. 1\-Ilic11 
was fognd to be a very pcorlnn~icnl nlrtllntl of alwrntion. Plans nrt! 
under wny for buiIdinp n rlitvlt to I'inrrtv*r nnd Eurelm c~-ccks from 
the hend of rut lint^ I(:m*lc. tirnr 1IInnlsn11 ctwk. This ditch is to 
f~~ rn i sh  water for all t h ~  Iw~rlics rmm If kntt Creek to Xerr. I'ork 
Creek. 

Some nurifero~rs grrar.els n.rm follncl durir~g t hn summer of 1907 
an Pntterson Cre~lt, tributnry tn tlrr Tunl~na. Tlw Pwne of tho dis- 
mvcr~ is at  the mor~tli o f  Essy Jfonry ~ n d  S~rllivnn crrrlts and nrar 
the h i 1  lending from tlw Trot Sprinp tn Fort Giblmn. The b ~ l l  rock 
is chicfly slste nntl is rnvrlrrd by ~ I T I I V I S  85 io  70 fcct d e ~ p .  Thc 
p l c l  is sflid to be ~ i f ~ ~ i l i l r  ill  rhnrnctel. to thni, found on OIenll Crc~lt, 
snd its location sriggests ( I ~ n t  [hi.; tlepoxit may 1 ) ~  s soat.hmcsterly 
extension of the Glcnn Crctblr brlt. If th is  is RO, it would bc wnrth 
while to p r o w  lttrr pnrrnl  c?ct~nrion of tha snmE beIt to the uwth- 
west. Thot~plt t h ~ r c  \YM no nctr~nl miniug in tho summer of 100'7, 

~BFZ-RIIII. 



s~~ficient gold appenrs to have hen follnd to warrant further careful 
prospecting in this field. Several boilers were put on the creek dur- 
ing the summer of 1907, and it will pro\>ably be pretky well pros- 
peded daring the w i n t ~ r  of 190;-8. 

It is estirnnted thnt between 500 and 600 men wem engaged in pms- 
pecting nnd mining in the Rarnpurt-Ralzer Creek district during the 
summer of 1907, and consitlernbb mining WRS also dome during the 
winter months. The totnI oatput of thc riidrict is estimated to l~ 
smmewhat over $300.000. Its accessil~ility to the Tanana and Yukon. 
especially since ronds have been constrt~ctcd from botl~ 3Tot Spriugrs 
itrld Ranlpart, gives it the advantap over a number of the Tnkon 
a m p s .  

BlROR C R E R  RKO703. 

The senson was rnther dry in the Rirch C w k  distrirt. in 1907, 
nnd the golcl output was somewhfit less than i n  thp pr~v in t ls  year. 
Deadwood Creek and Mastodon Creelr ant1 i ts  tributnriw continue 
to be. t,he chief prorlucers of the district. S o  new enterpriws wen! 
innugurated on the north side of the divide in 1907. I'rospecting 
on tllc lower part af Deadwood Greek developed some intcrewting 

. fnrla. Twenty holes were sunk at. depths of 14 to 20 feet on the flnts, 
l)uC no bed rock was reached and the p n n d  wns found to be unf romn. 
Gold is a i d  to hsve Ireen found thronghont the =hole body af gravel, 
~xcept  in the ttppPr 3 feet, and edimates of values are reporter1 nt 
40 mnL9 to $fil.+W a c ~ ~ h i c  prd .  It would appear that this creek would 
IIP worthy of further inreskitigation with a view to handling the g ~ o i ~ n d  
hy dred~e-3. 

On t lte ~011th sitla of the d i ~ i d e  considersbte developments ~wrp 

made on Enple Cr~cll,  where two ditches were construcied, bringing 
water fronr tmth forks of the mein creel< for hgdmnlic purpose<. 
Mining continued in n small way on Woodchopper, Fo~irth of Jnlp, 
and other streoms t r i h ~ ~ t n r p  ta tlw y~llron. Tl~e estimated vdue of 
the prod~tction of 1 lrv Cirrl~! prrcinrt for  190'1 is $200,000.5 

The xcconlpnnying tnbl~  sI~ovs the prodnction of mil in Alaska 
since coal mining firrt h e g ~ n  in Z88R. Tlie figrrres for yen= predous 
to 1898 are only nppmxirnations, ~s no accurate statistics were col- 
lected up to  tha t  time. Tho later yenrs, howet-er, nre reprexnted by 
statisticnl data collected in 1 n r p  mensum hy ?t=ctunI cnmspondmce 
with the producers. Up to 1DOG rn0.t. of tlw coal prndncpd was of a 
Iignitic nature, thoi~gh some suM$tumino~~n con1 wns mined on the 
lower I'ukon and a t  Cape Lishnrne wveral p a r s  np. The delap in 



procuring patents on Alaska coal lands has serionsly hampred the 
coal-mining indnstv. and nntil the l ep l  questions a rc  A t  let1 no m n -  
siderable advances can be expected. 

In 1907 there were only thwc mod producers in hlnskn, nR com- 
pared with five in 19M. One important ~ d v n n c ~  was t n a d ~ ,  how- 
ever-th~ hefirst nttempt a t  rleveloping t h ~  high-prnds cnn IH of thn 
Controller Hay region. Consirlerable mnl wrls mined on Doring 
Lake for local use, and its product ion mas of wry materinl hnnsfit, 
to the railway constrnctim which was going on in thc vicinity. Ttw 
reported easterly extension of the Controller Bny rnnl fi~lda is worthy 
of note, Coal is rejmrteri to h n v ~  been found in the l l i g l~  m n p s  back 
of Rering Glacier and also near l-~ktfig. In the Cnntrollor Rny 
field ar; x whole prospwtiap has also k n  activeby puslred, nntl the 
promi* of a railway which is m n  to rencl~ the ronl fi~lrls mil l  ncrrl- 
emte t.he work in this region. In the Mntannslm ficld mnch ~~rospcct- 
ing has been done, incloding wmc d r i v i n ~  of trrnrrcls. A mirio in 
Sewad Peninsula continuer1 to ~jrndnrr c t ~ n l  for lncnl age, nnr? ono 
m a l l  mine was runniug on ,iEaskn PeninsuIa, also tn snpplly n lwsl 
demand. 

The lignite from the 1-nkon bas Iwn  entirely neglected for the 
last two years-that is, since the intmlnrtion of nil-lnrrning cn~ncrr  
on the river stearnen This is to be regrett~tl. k a u w  sonw af the 
lignites would nndoubtedl?- fi~rnish a m t l ~ a h l ~  sonm of fael. if  thqv 
were systematically rievelopd. On the Canmliae ~ i d c  of the h ~ l n r i -  
s r y  n considerable amount of the same p r n d ~  of con1 is m i n d  and 
used at  D a m n  and other p i n k  the ,tlaska side no coal was 
mined in 190'T, and as a eonsqnence there was a proprtionate devns- 
tation of the rather meaFpr supply of timhr. The Fnirb~nks  district 
alone is dimsted to a= 3.5.0 corclls nof moncl ewry year. T ~ P  lignitc 
ma1 field, lying on the upper sraters of.the Senana and stretching 
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fsrth& eaststward toward the Delta, should furnish a vrlaable coal 
supply, even though the coal is of low grade, were it bp~nsd up by a 
milway. It seems only too likely that the time will come when the 
Alasknn placer miner will feel the pinch for fuel, nnd then ha will 
h ~ w  to depend on the lignite coals. It is even already noticeable 
ihat in many older camps the timber is getting very scarce. Much 
Ilas been used for mining purposes and a f nr larger m o ~ m t  h ~ s  h e n  
clestmypd by ffoest fires. 

The Alaskn coal fields, particnlarly those cwrping a h i g h - p d ~  
f i 1~1 ,  Jike. the Chnkoll~r Ray and INntanuska fields, are destined to 
play an important part in the ndvant~ment of hdustry on the entire 
Pacific senbotlrd of the North Lber ierm continent* Their early 
opening up is therefore a vital question to all residents of She Pacific 
coa&. 

P m R O L m I .  

Thero havc been no developments in the petroleum industrp in 
Alnskrt in 1907. Two nf the wells which were driIIed se~eral years 
ago ~t C I Q I ~ ~ ~ O I I Q T  Iltty, however. were pumped and furnisher1 a local 
supply of petroleum for urn in  rnilmny construction. Some. further 
prnspectin~ with drills wus also done but does not seem tn have 
v ia ldd  unp very definite resuIts. cSo far as ]paned, no work mhat- 
Lver has been done in the last two years on the Cook M e t  fields. 

Thp appended t ~ h l e  ~zhnms the vnlzre of the prdticlion of gypsurn 
and marhle sinre mining nf  thew prociucts wnR I x p ~ n  ia Alnskn. 

I 's l t t r -  rrf nanrblrb Dlrd pppsrrrtr prfduwd I N  . I  Inskri. / I~Ol-l!407. 

The quarrying'of rntlrble has become pin industry of mme impor- 
tance in the Ket&ikan.nnd WrnngelI districts, and in the Sith, dis- 
t r i c t  the pr~lnction of gypsum is increasing. Owing t o  the fnct 
that there nre only a few producers of these ~,ITCI minernrals, it is neces- 
sary te poup them together in the production tables, sa as ta avoid 



giving any clew to individual outputs. It t i l l  be noted that the 
value of the production for 1907 is almost three times that of 1W6. 
These mineral deposit3 an! dwriberl a t  m e  length by Mr. Wright 
(pp. 116-175), and it will not lx necessaq to consider &em forther 
here. 

Among the nonmetallic minerals of va111e should be mentioned 
mineral water, which has bwn produced in a small way in soat1-1- 
eastern Alaska. Hot spr inp are not uncommon throughout Alaska, 
ant1 many af them have h e n  utilized hoth as lwal health resorts and 
as centers of gardening, notnbly the Baker Hat, Springs in the Tunann 
\alley and the Hot S p r i n p  in the Iitlaitrin \Talley, ,Sewnrd Penin- 
sula. During prtst yenrs t hc nctunl bottling of mineral waters has 
been attempted only in southeastern Alnska, and so far as laown, 
there wn9 no prdur:tion in 1907. 

Mr. Smith elsewllere dcst:rihs some occurrences of graphite in 
Seward Peninsulu. (Sce p. 350. )  These deposits have not been de- 
velop~d, but appear to givc promise of having n possible commercial 
importance. Mica has aha been found in the Council region of 
Seward Peninsula, but it is nut known to  be af mmrnercial impor- 
tancc, though some 1mrp slabs hnve been hrought out, Asbestos has 
been found Ly Mr. I'rincllp a l  11 loc~litg in the l'ukon-Tanana region 
(see p SB), but i s  entircly undevclvpod. 



. During the l ~ s t  decade placer-mining oprrfition~ in Alnska hnva 
developrl from the crurle methods of thc! pionrer, whew islplemcn t~ 
often c-nsisted of little more than thc shovel, the pick, and the whip- 
saw, to modern well-quipped plants, representing investmenh of 
many thousands of dollam Like all other industrinl evolutions, t h i ~  
develepnrent has not. heen without its fniluwu. Znnsrn~~ch as the 
financial lnrcs entailed by such unsl~cmssful ~nterpriscn has often bcen 
great, and as many of them might haw been prevented by a nzore 
illomnph knowledge of conditiolls pwvailing in the north, i t  will be 
in the inter& of t h e  engmgcd in or contenhplt~ting placer mining to 
present briefly some of the esst!ntirll facts Eear in~  on the systematic 
exploration of .Uasknn placem. 

It is to )Pt! regretter? that datn respecting the knor of gold per cubic 
pard ant1 the morl;inp mst per cubic ynrtl under varied twtlditions alp 
not more generally Ticpt and pt~blisheti hy thr! operatnm Such m- 
ords could not fail to Isc: of vnlw in the exploitation of gravels under 
similar conditions ~lsewhere. Compnrimn of records mould earT 
much weight where a nl~rnhr of mitlers .rvere opemting nnder similar 
conditions, but bp differmt methds.  

Among the many fr~ctors which i n f ln~nce  the commesci~l success of 
placer-mining oper~tions, tho= of p n k a l  upplicrrtion will be con- 
sidqred in detail. It, i s  evident that locntion, ~ i t h  which is in~ohed 
the whole of tronsportntion nnd therefore costs, is a domi- 
nating factor, Climnte, involving length of working season, rainfall, 
condition of alluvium, timber, et.c., i s  another. Topography, as af- 
fecting strenm gradients, and hence d~~rnping ground, nnd the instal- 
lation anrl maintenance of ru~rvoirv; and ditches t,o conserva and con- 
d ~ c t  water for placer work, has the! c1-t relation to mining cost. 

The factom above outlined may kw said to be the geographic condi- 
tions affecting ell placer eaterpriueu. The mtent, character, and dis- 



FROSPECTIKG AED M ~ K G  GOLD PL~CRRP. 56 

tribution of the auriferorls nIluviarn, the character of the bed m k ,  
the distribution of metallic content. ancl pmnlinrilieq of pny stre~tk,  
and of overburden are mntt~rs  that mnst I* dptprrninerl in rletail for 
each deposit. In the finnl snulysis o f  n pmprty it mny IH! found 
that the gold content per cubic y r d  alonc will dctcrrnin~ the p s i -  
biIity of strccessful expfoitrrtion, for, if thig is h i ~ 1 1  ~ n o ~ i g h ,  prncti- 
calIy a11 the other factors mny Iw! Jisrcgnrdcd. 'l'he p m n t  paper, 
however, is not intpnded lo  l r ~ n t  of lmnnnxus, but of large I d i c s  of 
anriferous p s ~ v e l  t h ~  gcrlrl cnntent of ~~Il ir l l  is strch that they can IN 
worked profitably only 1 ) ~  the cscrcix nf the mines's slrill and btlsi- 
m e s s  ammen. Any prculinrity that Ilenm on the working mt is im- 
portant R R C ~  shou [ ( I  Ilnvr* 11s p a t  weight in determining the v ~ l u e  of 
a property ns the gold contrnt. 

I n  the rliscr~ssia~i w11icll filllo~vs, intctldell prin~arily for thaw un- 
familiar with the mntEitiotls in hlaakn. tFte sul~ject s i l l  be trentcd 
from the t~cllnologie ns c1islin~tlis11~~1 from t1-1~ gmlogic point of 
r i ~ w .  This pqwr cnn not ~wettantE trl I)@ n complete st~l t~mcnt.  and 
thewfore while rprtain rnctll~ls s i~ch  ns prospecting with ehltrn drills, 
dredging. ctc.. of which thc writer hns made it np~cinl  sii~tIy, will Tm 
treater1 H E  some Icngtb, other n~nrles of testing and exploiting plawr 
p ~ i n d  will h di~cuf iwl  very briefly. 

The rxtmt nnd distribt~tinn of tIla ,rsoilnd frost in Aln.sttn rind 
other northern countries Inny b m m c  n ~overning fnctor in mi~nt- 
ing the mosking mslt of an entcrpriw, esp~cir~lly of onc in whicl~ 1 he 
operation of mechanical cxcnvntom is t n n t ~ m p l n t ~ d .  Thwc nm two 
kinds of  froze^^ ground in hlaskn-( t ) that whirh is  p~rmnnrtltly 
frozen and ( 2 )  that \~+l~icli is  a11ajcct te m~perfrcinl E r r ~ z i n ~  in ~r*int er 
but thaws during the stlrnmer. Roth nrt! n p n l  hintlrnncr to nlininfi 
operations. For ~xnmplc,  in pnero l prrn~nnently f rnircn gmi~nrl mi1 

notbedredger1 pmfitnbly. It i.; lil~e~~i~;t.rlt~c~Eatncl~totl~crr~ctinnnf 
dams, ditches. bridps, b~iililirl~w. ~ t r .  *nsnnal fmt is Im prcjlidi- 
cial, hut nlnp seriously hnrt~l~cr r11-cdginp E1y cr~~.tni ling work for tnnny 
days each season. 

The only kind nS ~nin inp  (hrrt is rven in pnrt h~ief i td  lty fmst 
is drift mining. Tt is p o s ~ i b l ~  tn rlrift frnxcn pntlncl thnt could not 
be miiled except at n pmliihitive cost fnr pumpitlr nntl timbering 
were it unfrozen. Dwp tl~posits rrf drai~lptl ~ a v e l  c.Rn be rtrifted 
more cheaply if ~rnfmzpn, psrppt all~ere tilther is so scarce that it? 
cost wolrld h p a t ~ r  tllnn that nf thnwinp. 

P ~ r m ~ n e n t  fmst is tllr norrnnl contlitioil in Alaska except in the 
Pacific coast wpion. Oh.wrrntinns rnnde by the writer jndicnte that 
permane~it frozen ground is genernlly found in the beds of small 
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streams and it mtry be prewnt at irregular jntervnls even in the beds 
of large streams. Frozen ground is often found in the flnts of a 
stream valley adjacent to the unfrozen aream bed even though the 
stream carries severaI hundred second-feet. Wherever there is an 
overburden of muck or t,unrlra,it is almost ccrtain thnt frozcn ground 
-ill be faund beneath it. A gmwth of willorvs an Scrvard Penin- 
sula is said ie be an infallible index of nnfrozen ground beneath, 
and this is g~nerdly though not invnriably the. 

Seasonal grol~nd host penetrates each winter to a depth of 8 to 10 
feet or more i n  the stream b d s ,  and dredging oprations in the enrlp 
part of the working season are handicapp~d Ry this blanket of fcozrn 
material.' It thaws but slowly, and therefore interferes with the worlc 
[luring a considerable part of the season. lT71en it partly thaws it  
rjftsn leaves a frozen strat~~rn 1 to 8 feet in thickness wllich so~tletlrncs 
breaks down in large slabs that n r e  troublesome to handle. 

No ~ccurnte or det~i led data in regard to p n ~ l n d  tempexntnr~r; in 
iUaska am avajlrtble. All thnt islnomnis thnt some ground is fro;l.cn 
nnd othcr grouncl is not. Investiptjons and records of the groltnd 
tarnperatures of h t h  frozen and ~~s frozen  ground troulrl po-iblp 
suggest: a mcens of thnwing the enormous volnrn~s of rnnteriltl which 
cer~ not; now Iw prc~fitahlp worked, but ~ohich if thsrred woulil be 
lucrntive. Shonld s~irll obvmntions rcmIt in evolving: a cheap means 
of thawing the conseqnences would justify n considerable .p-pendi- 
ture. The 1)roblern of thawing prewnts discouraging features, but 
it is not hoprlcss. The onIg.map to solve it, if indeed it can be solved, 
is by sci~ntjfic investip~tinn. cor~pled with large patience and a h o w l -  
edge of the mining reryuimrn~nts of the far north. 

GENERAL CONDITIONS. 

The s~~bjcct  of prospecting will lm ~.qmially emphasized here; be- 
cntm pmhnMp threc-fourths of the faill~res jn plrlc~r mining are due 
to the fact f h ~ t  the  equipment hns been instnlld before thc gmund 
IIAS been proywrlp t c s t ~ d .  Millions nf dollars have h e n  masted 
through this cause and r h ~ ~  iq still R lamenhhle tenden9 to install 
exp4n~ive mining plnnts with insufficient, clatm ns to the real vrtlue of 
the proprty under consicle~tion. C)pemtions of considerable rnagni- 
turlr am at  ibc pr~sent. time being ond~rtnken where the gold content 
01. the working cost per cubic ynrd is not Imom within 26 per cent of 
the r e d  figttres 

The pupul~~r conception of plncer mining is extremely hazy. The 
mind of one who is uninitiaf ed d m  not readily psi, its complaxity. 
The pnernl idw of a plilct-r picttlres R v0111mc of material of no par- 
ticular size, containing n high gold cantent, so rich that mining an 
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inconsiderable anlount of it will result in l ~ r p  dividends. As a mat- 
ter of fact, such bonanzas are exceptional, and \\.hen tiley are found 
the public has no opportunity to invest, for the richness of the bo- 
nanza makes it unnecessnry to .seek o~ltside C H P ~ ~ H ~ .  It may b general 
be srlfely concluded that in nearl! all the erlterprises that are pre- 
sented for public investment conlparativelp low grade material is to 
he exploited. Such material yields oidy n small advance over the cost 
of miuing. Therefore not only should the vnllle of the ~uetallic con- 
tent be nccurately deternli~ied by proper prospecting, bnt all condi- 
tions that influence operating cost should IE ct~refullg investigated. 

The investigation of placcr deposits is mot n sinlple matter, pap- 
ticularlp when ecclira te determinatio~l of the gold content; and volume 
of large .reas of low-grade  irater rial must be made. Sueh investi- 
grttions should be oasrietl an by uIle fnrnilinr with the conditions 
pec!diar to the region. ,JI mining erigheer whose worlr has been done 
ul other regions, no matter bo~v capable. eficient, wid expericriccd, is 
at a great disadmntage ill thc Fnr North, whew the conditions en- 
countered arc! in p n t  part 11tliq11~. 

There are u large number of deposits that can IH easily 'prospeckd 
by the at-eragc m i ~ i ~ r .  Siwh tire the small, rich, shallow placers that 
lcnrl th~~.tl~selvm piil'(jcl~larly t r I nnc-nl:In nlethods of op~ration. Tl~ew 
mn be inveslignied :tt :I i.on11>xrut ii~cly low c o t ,  mi thout expensive 
n ~ a r r t t ~ i s .  and as the cost of operatio11 is lnllcii less than the p l r l  ont- 
put, relincil prospectiiig nnrl ~ngiuecring hlii l l  ore riot needed. 1t is 
Iamentablr: that failures 81ir being frequent ly mtide or) s~ich placers, 
for  most: of them call be-rasily akoiiled jf i~ compurativelg small 
amount o f  careful prmpccting is done. 

III lode mining i t  is  i~sr~nlly difficult to determine the valuabl~ con- 
tent and aolumc of tile locl~ witbout ;I lergr arrlol~nt of costly exca- 
vating. In most placcr ~ i ~ i u t . x .  howcver, rnotlern 111elhorls malr~  i t  
cheap to ascertain, within a comparatively srnn.L1 margin of .  uncer- 
tainty, the amnunt o f  golcl in thr ~ o u n d  to be ~xploiterl. 'This makes 
placer mining less of a speculation than lode mining. the 
necessary mouey is spent to prospect the ground thorauy11lp. Un- 
fortunately the public ~t li~rge is slow to realiz., this fact and the 
conilcionceless orignornnt prolioiPr too often I>SL~CUTPS fin~ncinl back- 
ing for placer-mine ~qnipment where only a mos-t cursory and super- 
ficial examination has bpen madc. 

Proper prospecting III V ~ P C S  the deterlninn tion of the. foLTowing 
more important factors: (1 ) TJolurne of pay alluvium; (2 )  extent, 
value, and distribution of pay streaks; (3)  cllaracler of a l l u ~ i u m  ; 
(4)  its degree of indarntion : / 5)  distribution and character of bowl- 
ders; (6) distribution and ch~rncter of clay; (7) depth of alluvium ; 
(8 )  depth to ground water ; (9)  charrtcter of bed rock. In addition 
to these, in dlasku, there is the prime necessity of in~estigating the 



dis*rihatian nnd character of p u n d  frost, both permanent nnd see- 
sanal. r i I l  the A ~ T P  factom influence working cost, 

It is somewhat dificii1t to give a v ~ w  m-ts. for the expen.* for 
labor, trnrrsportation, f u~1.  and 0 t h  items varies p n t  ly in rlifTorent 
parts of hleskn. I t  i.; snfe to asmrne that in most hladra ~jlncer 
camps labor nnd supplim will cod a t  least 200 per cent more than in 
the States. T t  is pndmbl~ that the figrlres given elsewhere in this 
paper map not includc the IOWQS? or the highest figures, 1)ut they arp 
presented with the h o p  of emphnsizing the great irnportanct! of 
dctailed inwstiption as a preliminary to any mining operntions in 
this reFion, where, although rich gravel is often found, the working 
L V J ~  map he 90 great ns to prevent sl1cce.s. 
To ohtaf n infnrrnation concerning the various factors which have 

l m n  enom~ratecl ttl3ove as influcnci~lg the mst of mining, il is wcw- 
31ry to pnctrate the placer drposil i ~ a d  thus learn its thickness, con- 
rli tion, n n ~ l  contents. This may Iw done in one of two ways-by drill- 
ing n hoIc through the ~ ~ A V P I S  or 11y sinking sh.hafts~ 
ny thr drilling method small snrnplw nl-P obtained. Briefly, out 

of pnch.drill hole n cylinder of rnatcriul n h u t  6 inches in diameter 
IS nl~tii in~tl  from ps root5 to h d  rmk. A prospwting shaft 3 by 8 
feel, llns 1 crosq-wtional ama atmu€ 50 t i m ~ s  ns p a t  ns t h ~ t  of t l lp  

tlrill h o l ~ .  T'llrrs t h ~  volume of rn~terial obtained from thc shaft is 
oficn 50 times 8s E~rgv RS- illat from the drill boIc. As a matter of 
fact, the t~stlnl of samples is very much 1em than this, for 
oftrn hut R stnnll part tif the material ~scnvated from shafts is tded .  
Thc w r i t ~ r  has sepn n snmple hken from a shaft  lo  hy 10 feet nnd SO 
f e d  ~Twp thnt wns n c t ~ ~ a l l y  srnall~r than wotlld have k n  o h t ~ i n d  
in a tlrill hole in thc snlna p u n r l .  

OPERATION OF CHURN DRILLS. 

The ewntinl f ~ a t u m  of tho drill method of prospecting nrp sink- 
ing a pipe tn k l  rock untl extmcting and testing the malterial that is 
included within thc pipc. drill in^ map b dnne by machiner;r. rrln 
by steam or gasoline m ~ i n m ,  or hy hrrntl alone, or by combined hand. 
and animal p w r .  

WW,R DRILKP. ' 

T h e  steam and gasoline drills nrr c.wntiaIly nlike in operation and 
quipment. Ina.mucF~ as ~ I I C  psol ine engine i s  more delicate, less 
rrl ishl~,  nnrl less flexible in operntjon tltan the steam engine. it is from 
t h w  mnsidemtions alonc! inf~sior, althoagh it may, on a m ~ m t  of 
dificultp o f .  transporting fuel find supplirxs, lw preferwble in some 
p l n m  

For n n v ~ n l m w  nf Crratment all opcnlnm that permlt the entrance of u mm. mcb 
an vwttcpl shafts. mcllnrd n h ~ f t u ,  drtftu, UprninPn, wlnsea, v~rtlcnl, Incltncd, and burlwrnral 
cub. aro lncluded andst the  bead of nhmtts. 



T h e  actual drilling with a power chum drill involves three open- 
tion+(l) driving II p i p  to obtain n. mre, (2)  drilling this cow to 
prpparv it for  pumping, and (3)  pumping and hoisting this clrilhd 
rnrterial fmm the pi& and dischnrging it into a receptacle for k t -  
i n .  Each of thew op~rntions r g u i l r x  changes of tools ~ncE rnnnipu- 
Intion, and they are continued tlntiI thp  hole is finished. First, R 

honvy 6-inch pipe (weighi~ig 20 poi~nds or more p r  foot.) is ilrirm 
into the pound 1 foot n t 11 z ime bj &king i t  on the Itpper end with 
a pair of driving clamps. Thasc r~re clamped to the stem of the drill, 
which hangs inside thr pipr f m ~ n  11 cnbte suptained nn the clcrrick of 
thc drill by which tho driving i+ 11,eing donr. The driIIr;, P t r n ~ .  etc., 
weifit1 about 1,000 pollntls 11nd st rikp 111)o1it 55 I)lo~\w Wr minute, rnis- 
ing and tirapping the tool nlmn t 3 Silet ai par11 blew, I hotlg11 (ha 1pnfll-i 
of blow can I* n d j ~ ~ s t ~ d  ta 1% 24. or 36 inr'hrss. It. is ~lhciot~s that 
n heavy blow can he strllclr nnd thnt the p i p  must. Iw strong and wcll 
prepuretl for sudl Flnrd u s n p .  .I d r i r ~  slirlr i.i ~r-rervrtl tn t llc* bottom 
of the pipe. This is  cxtnl heavy nnd of rnrtnl sr~fficicntlg hl~gli to 
penetrate gravel. A driving Iicntl is wn~n'imil 10 fJw t o p  of I htb pipe 
to take thp. blows d~liverrtl 1)y Zl~r driving cnFt~mpa. 

The cable can be bewl~d in or on+, w h i l ~  the driving or rlrilling or 
pulling is lwing crtrricrl on. Xftcr tllr p i p  hns IWPII  rlrircn II foot 
or so, t h ~  driving clnmps arc wrnor~rl t~nd thr rtm i s  t l r i l l~c l  n-itllin 
a few inchcs of tlic hotton1 of t he  ~~ipt-. The drill ir a cl~is~l-shnprl  
tooll. Its action is tn cnlwh rnt l i~r  Zhnn to rut, nnil it hrrnks hn~-d 
material, which is pnemllv brittle. R E  H mpid mt-t foot in tlirsc 
to ten rninntes in merlium-sirml Imw to coirrw induratrd pnvel .  
When the mrp has Iwn r1rillt.d i t  is primprl Irnm thc p i p .  The 
vacuum pump, hang in^ a!] R rIiflt.~r)nt cnlllr fnbm thn l  of liw drill, 
has a length of a h t a t  H fprt ran11 nn i n r f d ~  ~ t i n r n ~ t ~ r  of nl)onb 41. 
inrhes. -4 piston* np-raters inside tht- lnlrrrli nf the plinlp in thv fol- 
lowing rnnnner. The p~rt11) is snFltainetl I b v  H rolw sttircherl to t i le 
piston at the upper end. Whm t hc plinlp is  Ilanping on this mp, the 
pidon is agninst a stop in ~ I I P  Irppr cnR of the prrrnp barlrE. h 
i~sing the ptlmp it  is r l r o p l ~ l  sirrlrlrnly into the p i p  nnd qlnclr line 
is  n110w~ l  to PRY O I I ~ .  TIIP pihiton thn!: clrops to tlw l o w ~ r  end of the 
pump hamF. The sl:lck rnpc in reelecl in mpidly. the p l a n ~ r  in 
sliding I I ~  inside t h ~  piamp I ~ r r ~ 1  crentm m ppanial vncuum, and 
rnatrrial is thus sucker1 i l l  tllroi~gh thc hottarr~ of the prlrnp rind held 
by R p l ~ i n  flap or clack valve. \\'hen the piston strikes the stop 
at the Irppr ~ n t l  of t hr pump l)nrr~I, the prlrnp is picked np and 
then hoistcrl from the p i p  with its content nf water and drilled ma- 
forin]. TIIPPB is an upeninfi. in the s i r l ~  of the pump barn1 near the 
top, at such a height thnt the piston passes nbove it as it. is hoisted 
to its stop. The pump is then emptied into a receptacle through this 
opening. 
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The methods of separating tha gold from the materials obtained by 
drilling will not be discussed here in detail. Ordinarily the sample 
is or rocked, the various characters of the alluvium art: 
observed and noted, the metallic content, is saved and weighed, and 
the average value per cubic yard of the alluvium is calculated. 

A£ter tllc hole; is finished the pipe is withdrawn from the ground 
by pulling. A ~u l I ing  head is scmw~d tn the tfip nf the p i p ,  being 
so arranged that as the drill cable is alternately shortened and length- 
ened an upward blow is struck by the pulling hammer, which works 
inside the pipe. A blow almost if not quite as strong as t,hat given 
in driving is thus obtained ,and the pipe is pulled from the ground. 
This is the hardest work the drill has to do and most of the breakages 
occur during this operation. 

Under nvernge conditions, about 20 to 20 feet per day of ten hours 
can be drilled in this way. The cost of operating it steam drill per 
day in Alaska is itpproximately as folloms: . 

Drill rnnner --. - . - - . -. . $11 to $12 
Pnnner fit0 Y 
FI~vrnan ..- G to 8 
I'utupiua~~ ...------- .- .. tr to 8 
Man ar~d  traui ------------------- . - - - - - - - -  20 to 25 

-- 
T O T ~  lnhor-- - - - - -  -----------------------.-- 49 to 01 

Rfipalrh imrwals. aiid fuel ' 10 to 30 
- -  

59 to i l l  

A frozen condit,ion of the ~tllnvium maks  peculiar operation nwes- 
ssry. Sinking with a drive pipe in frozen ground is often conducted 
by drilling about 8 to 10 inches below the drive shoe, driving for 12 
inches, and then pumping. As it is difficult to drive in frozen ground 
and extra lleavy pipe musk be w e d ,  muter hentsd by live steam from 
the boiler is kept in the drive p i p  to pravent its fretlzing solidly in 
the grouncl. The pulling of the drive pipe from frozen ground is 
difficlill and chain blocks axe often used. 

Frozt~n pound is frequently drilled by steam drills without using 
a d r i v ~  pipe. Such procedure is justifiable only when the drilling is 
merely to locate a channel. It is not p o d  practica to drill without a 
drive pipe if accu~a te  determination of the  gold content is t o  be made, 
as material is slol~gl~ed off the sides of the drill hole by the water 
thrown into the hole during the drilling. nnd thus inaccurate sam- 
pling is done. Drilling without a drive can be done at a cost of 

- -  .- 

= A b u t  hall a cord or I t s  qu lwlent  a! other f u ~ l  Is nspd per day. Wood costs on the 
Yukon $8 to $12 a cord: coal nt Nome $20 a ton In one fitearn-drill inmtigatloa on 
Seward Peninsula coal cost $120 per ton. T r a n s ~ r t a t i m  governs cost of steam ddllhg, 
having a direct effect upon the cost of labor, mgplielr, repirlr, and m e w a l ~ ,  
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less than $2 per foot a and as much as 75 feet is said to have been 
drilled in ten hours. 

HAND DEILLB. 

The hand-drilling outfit consists of it casing (lighter than drive 
pipe) with a toothed cutting shoe screwed t o  the lower end. A plat- 
form is plrtced on top of the casing and men standing on the plat- 
form operate one of a variety of tools inside the casing, alternately 
raising and dropping the tool as in churn drilling. At t,he snme time 
other men rntatp,.thp. casing hy means of poles attached to the plat- 
form, or tt horse harnessed to z sweep. The casing: with its cutting 
shoe, by its own weight nnd that of the platform and men standing 
on it, cuts into the ground, there being but little friction to avercome, 
as it is kept loose by rota tion. ,I tool which drills and pumps material 
into its barrel simultaneously is generally used. Thus t he  caaing is 
sunk and the material is drilled and p~lmped at one operation, with 
the same result that; is obtained in the three. operatians of the power 
drill. Several kinds of pumps are used, equipped with ball or flap 
valves. The pump fits the casing and as the pump is dropped it 
causes a rush of water into the barrel from below, the drilled material 
being carried into the barrel and held there by the ball valve. 

The casing is pulled from the ground by leverage; a pole 25 feet 
or more long cfin be used. As a matter of fact, it is seldom -necessary 
to use much force, for the casing is rotated while being pulled and it 
is customary to puIl it at the rate of 30 feet or inore per hour. 
It is obvious thnt there mill be less wear, tear. and breakage while 
using this device than with a steam churn drill. The means of sidcing 
and withdrawing the pipe art3 easy a id  effective and they subject the 
pipe to much less severe usage; moreover, the process is more rapid. 
The hand chl~rn drilI is essentially a combination core and percussion 
.drill. The cutting shoe obtains the core like n core drilI, partly pre- 
paring it for drilling and pumping, while the  tool work simultane- 
ously by percussion on the core and as a p~unp. 

This type of hand drill is well suited to  prospecting in AIska. 
When equipped to drill 30 feet deep the whole outfit weighs about 
1,000 pounds. It mrllies up into one-man packs with a maximum 
weight of less than 75 pounds each and so is particularly advantageous 
in inaccessible districts. It will sink from 20 to 40 fwt of 5-inch 
hole througll medium-size gravel in ten hours if not working at too 
great a depth. It does not work at  depths of more than 75 feet with- 
out a, spring pole or other device to help support the weight of $11~ 
rod and tool. It requires five to seven men or five men and one horse 
to nm it, depending on the depth being drilled and the method of 

a This Ugure Is ~ s i d  to be correct for me dirtrlct near Tome. 



rohtinp the casing. Its cost of operation per dug, roughly csti- 
mated, i s  HS follows: 

One panner, $0 to $8; 5 to 6 men, $30 t o  $48; t,otal, $36 to $56; or, 
when a horse is usrcl to  rotate the casing, 1 panner, $6 to $8; 4 men, 
$24 to $32; 1 horse, $3 to $10; totaI, $33 to $50." 

COY P.4RATT\T BLWTS OF POWER AKD RAND DFIITJTA. 

Both of thew drills have merits in their application to proapeding 
in Alaskn. Rapidity, cost, and accuracy nw the three primo consid- 
er=~~tin~is  in any drill test. 

The churn drill operated bv steam works more rapidly when ac- 
tnnllp drilling, and so is weli adapted to deep p u n 2  moves 
are infrequent. When there xre rnmT moves to be made, as in drilL- 
ing  shallbm alluvinm, partimIarIp ;hem the surface is rough or 
swampy, the hand chum drill, k o w s e  of its mobility, will often drill 
a greater number of fwt in a given time than the steam chum drill. 
the hand drill, however, will nit  penetrate as Inre bowlders as will 
the steam drill. 

The cost of operatian per day of a hand chtrm drill in h l ~ s k n  wilI 
IR gemnernlly I& thm that for R s t a m  chllrn drill nnrl the expense 
for . r ~ e a ~  and tear and breakage is very much 1ws.b There is very 
litkle lost time for breaknge =hen using the I~nnd drill. 

Tha more inaccessible the cisposit undcr invmtigatlon the greater 
wiIl be the advantage in favor f the hnnd chnm drill in opersting 
costa. 

Tho first cost of tile hand chnm drill a t  the f ~ c t o r y  is I& thrln one- 
. half that for the steam churn drill. Moreover, iwight chnrges nre 

much greater on the steum drill, which weigh3 wit11 its equipment ten 
to fifteen timw ss much RS the hand drill. ~ranu~nrtat ian  into in- 
accessible districts in Alaska is mry costlp unrl n steam drill at it9 
destin~tion r n q  cost ssrremI t,irnes i ts  IHC~OI:Y pt ic~ .c  

The core ohtxined by the hand churn drill with rotated casing is . 
prohhly mrwp nearly representative of the nluterial k ing  sampled 

--- 
These flgurw sw l m ~ e d  on WRW pnld In A l l ~ k a  111 ln07, n i p  cwt of n h o t ~ ~  can 

wry bc appro~lmat~d,  as psiC!?R VarJ ; the flm~rvr gtvetn urr ~ b o u f  the maximum und 
minfmum. Tf~ent. rstimaten are  fo r  Spwerd Phminnula und f h ~  YukomTanana reglon. In 
the Faclffc wtnstd r~gIuns t l ~ c  CO-t ni  1nhnr. rtr., IR IPnn. 

" m e  wrlter bas u& thta Urlll where thare were no hlnctnmlth abope. A  rindd done 
and f i l w  w m  uwd occaslmr11l~- to Pharprn twl* rrhrn nwwmrr ,  And thin wna not 
freqa~nt 

= Freight charges at  Fairbanks are $75 to $MI per ton: cost of ttansport t o  the minea 
is $3 prr ton in alntrr anrt c120 in nutrnrnrr. I t  may b~ m m f  r!mw t h i ~  Blgh figure, ns 
mud! as 20 lo 35 writs p r  pounirl IlavlnR brrn patd. alfrrtl 11. Rrnokn. In tbe Natlonal 
Gmgraph~c Dl~i&yazlnl., says: " Trnnslntrd lntn terma mono Zamlllar to the averaw m m .  
this mwns that Ihc mine aprr~tor may bnrr to pny n mte on nli blrr heavy machinery 
q.qui~nt~nt  to tbe rhafgm lor nxpm IH.~PFR New Tnfk snd 9an Ftsnclsm. I n  fact. I 
have h o r n  mlning mtrrpriPm to hl* rnrrtcrl on tn lwulltI@a te whlcb the Pansportatinn 
~hargps mere greater than Iclter-rate p~sPg@.~' 
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thttn that obtained by driving the pipe of n, steam drill. The hand 
drill'needs but infrequent driving to sink the casing md as the driv- 
ing is done while tile casing is being rotated it has rs maximum affect 
and therefore Iess is required. 

It may be said in general that where the deposit t o  be investigated is 
deep-and accessible to suppIies and machine shops and the surface is 
not very swampy the steam churn drill -rvill do the cheaper and more 
rapid worlr; where the ground is shallow, swampy, or inaccessible the 
hand chrlrn drill will give better results. Even if the hand drill were 
more costly to operate p r  dny or per foot, it would still he a better 
and cheaper devim for prospecting inaccessible areas where the ex- 
pense for transportation, renewtls, and repairs is very high. 

The prime object of the drilling method in t ~ 5 t i n g  placer gro~lnd is  

to obtain n sample which is n cylinder of rnnterial of x known 
diameter from the grass roots down to  and into bed rock as far as ore0 
m found. A pipe is user1 to penetrate thp deposit ahead of the drilling 
and pumping tools, being kept f a r  enough in advance so that only the 
rnnterial subtended by the &w. on the pipe will be included in the 
core. The main essentiaI of any sampling with a drill is t o  get only 
tho material that i s  properly the core, neither more nor less. The 
whole operation nlllst he condtrcted with this feature in mind, and nll 
else shovld be sacrific~d to attain nccumcy in t h i s  respect. Any phase 
of operation t h a t  reviIts in getting too mucl-1 or too little core materia1 
introduces errors. The ratio of the volume of s sample from a drill 
hole to the volume of the mntefial represented by the mmple is about 
5 to 100,000 when one drill hole per acre is sunlr, Any errors are thus 
largely magnified in the cnlc~il~tions of nverage gold tenor. In sam- 
pling a lode the ratio of the volume of the sample to that of the lode 
is often 1 to 5!000. 

- Suppose that the drill operation is heinp conducted in 50-foot 
ground. Then the rolunlc of the sample mill be about one-third 
cubic p~rcl, or a h n t  50 pnns of material. If  the drilling is so done 
that, each of 45 of these pnns contains 1 milligram of gold, worth 
0.06 cent, which ran in fmm outside the pipe and does not belong 
to the core, and if the' other 5 pans of material indicate a gold 
tenor of 10 cents per cubic p r i l  and this is the true average for  the 
sample, then the apparent gold content will be 18 cents per cubic 
yard. Tf  this hole mere w~ppaserl to test an acre, it would indicate 
a gross gold content of $14,520, instead of $8,067, kha true figure. 
This error results by obtaining an excess of p l d  of a tot,al value less 

-- 

"Ore la its mining erne Is materfal that had a valuitble matent sinEcient t o  make it 
profitable to work i t  w* - 

B W A G  w #ME 
MINERAL PRODWTrn a k w  *b 
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t lurn 3 rents i n  n drill hoIe 60 feet d ~ e p .  Thus n small crror in te.stinp 
p r r n d  tnny lead to n wry l n r p  crntr in estirnntin~ the vnl~le m h ~ n  
calrrrlntinns am made. Such errors ha\-e h e n  made in nctuaI practica. 

\ V b n  l n r p  born-lrl~rs n re encot~nted  while prnspwtin~ wit11 either 
stenm nr Ilntld drills, it is necessaF to drill b l n w  the pipe M o r e  it 
rnn lw mnk. Jlllen this is necmry the pipe sbo~hd Im slink through 
I l~e  rlril lrrl mnt~rinl h f n r e  pumping iS done, to iusltre a p i n s t  nltnin- 
inr material not properly n part of the core. 

Pmspcting l ~ ?  drilling can be done at all timcs of the pear, clvrn in 
w i n t ~ r .  I~IWRFI  t h ~ t  are m a d i p  in summer cRn hp mow en~i ly  twteel 
with n strnm drill in winter, for then the surfnm is fmzen rind tltc 
heavy drill csn b~ moved without miring. It is ~ n s i ~ r  to drill n 
st,ream hrtl frorn, the ice when the stwarn is frown thnn to test it 
with the ~ t c m n  drill from a mow. 

Senmnnl frost interferes with drilling in mint~r .  hut p m n d  
permnnontly frozen cnn be driIled in t r i n t ~ r  ns rnpidlp as in summer. 
Very cold wanther ia linhle to muse insm~~rncim in Z~nndlin~ rnntrri~l 
from the p i p ,  A srnnll tent msrrn~d with I s t o v ~  nflnds ~ h e l t e ~  for 
t h  panner and ~hould be 1 1 d .  

Tf extensive work hns Imn r'nnfi in ,\laslrn nt  nnp plnct! where PX- 
phitation was p m l e r l  by elow drill inp, the information olht~in~rl, 
so  fa^ r s  tlie writer knows. has not k n  p~~blishci?, and tllereforr 
fipmres compnring pmpt-ctin~ ~ n r l  nprrrtinp mrllts in thnt '$erri- 
 to^ can not he gircn. Tt i s  pi-mihlr. however, to give some data of 
1-al11p from othrr regions wh~rtb clrilf ~ O ~ P P ,  hnl-e hen  checked 11y 
s n b q n e n t  exploitatinn. I n  rrgionrr r n . 1 1 ~ ~  p u n d  has been tested 
bp e l m  md ~ s t ~ r n a t i r  driI!ing. the r t a ~ l t a  of extensive stlbsequent 
mining hare shown tlw r~linhility of Illis m~tl10(1 of pmpwting, 
A p a t  amount of rnrP must tjc exrrciwd in any prosl>ecting of 
allu14am in .41nskn. CIdd ore l l a  pncrnllp in estremelp i m g ~ l ~ r  
pay streaks. Any prospect in^, to IN rrlinljlr, mrrst be of such scope 
as to delineate these pay str~nlt.s nnd to rlctprmine their har ing  on 
the areram .e.old c o n t ~ ~ d  af the lotnl \*olttme of allurinm under 
i nvesti gatmion. 

When the drill method in ~ l w d  to Iwnte honnnms and not to make 
a fair test of large are113 nf l o w - p d c  iillnvinm. tlte results &-e ffalse 
ntlerages. T h e n  prospecling with drills is properly don@ the re- 
sults am ~ ~ I i n h l c .  Acc~lrncy. Ilawcvcr. Iins h c n  sacrificed to speed in 
mnny tests. ns where t h ~  rlrilling hna h e n  clone \~ritlror~.E, n pipe. The 
drill method has been hadlg gbnsed and much of the information so 
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acquired will prove .ennr~lixble: hut there i s  ao reason why drill 
prospecting slioulcl not 1x as tri~st~mrtlty in .Unska as in the S t ~ t c s ,  
w hem results att~ined 13y well-contlncted clrilling nre ucwpted with- 
out question. 

SHAFT PROSPECTING. 

Shaft prospecting consists in maicing openinp of sr~cb sizo ns per- 
mit a personal inspection of the alluvium. Under this pnernl bead 
will be included. for convenience, shafts, inclines, minzcs, upraises, 
drifts, and horizont~t, verticnl, or inclined open cuts. The advantage 
of shaft prospecting is  obviously that i t  permjts n d m  inspection of 
the alluviunr nnd the obtaining of large mmples. Any peculiarit.ies 
of the nIli~\~iurn and hl rock can Iw exrtrninsd in detail. h r g e  
?ampies tend to compensate for irregnlaritics in the distribution of 
the rn~tallir, contpnt nnd thus are more likely to indicate a trne aver- 
age of the nlnteri~l being t~sted. The rnnkriaI excavated from 2 1 1 ~  . ' 
opnings is pnlinvd. mocked. or sll~iced, nnd its metalLic content is 
~aved. 

Ka average can k pi\-en for the cost of shaft prospecting, ns it 
depends on the chnmct~ristics of the mnterial k i n g  inrestigatd. Tn 
Alnskn a it may cost about $1 p r  foot, ~mtler the most favornhlo con- 
ditions, or it may cost more thnn $50 par foot where t.he conditions 
nre difficult. 

T h c  reliability of thp shnft r n ~ t h d  of prospecting is t r r ~ l e d  else- 
whera in this pnpr (pp. f i rA) i ) .  Some incon~rnoi~s mnrlr has been 
done by the advocn trs of uhnff prospecting. many nf whom claim that 
it is n far superior method to that of drilling. 3'hey llnve sunk shafk 
and other o p ~ n i n p  of cnnsid~ral)I~ P~TR nltd f h ~ n  merely panned a 
very small proportion of the ercaratecl material. Tho snmples so 
panned were taken with little regard to the riquircments for obtain- 
ing n fair avernp,  nnrl in n grnerellg ~zns-~st~matic  and i r rep~lar  
mag. Such inconsistendm nrc oft ~n hccln nnd tho adrxntngc po~si blu 
in getting lnrp  samples by shrift pmspmting may be entirclp loet 
by c~reless sar~lpling nf the CSCRZ'II trd 1 1 1 ~  twin] .  

CHOICE OF PROSPECTING METHOD. 

TlTithout regard to the polo~?y, RII  i l J a ~ k ~ n  placers may be clami- 
fied as shallow or dwp. For cunvenience of considernt:ion in this 
paper, a11 placers less i ~ ~ n n  25 feet deep are nrbilrnrily cnlted shnl- 
.low. Such placers, nl or nrar sen. level, if so wet ns to require punlp- 
iag, cen be investigated with shafts while thc pamp is set on the - - 

a In the FafrbanRa dllrtrtct nhaftn n h u t  4 by R k t  antF nhnt  100 fwt deer, cost om t h ~  
average about $R ppr loot. In  i roa~n  ground very Httlr Clmbrlng 11 rpqulred, onlp a few 
wtu belng ncrPmry at  tbe collar OF the  shaft to p e v r n t  ravlng of tbc surrnm material 
under the l n n u ~ n c ~  of thawing. 
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smfaw of the f l u n i l  The practimtl limit; of suction at sea level 
is nimut Y5 fee;, PTacem deeper t h ~ n  25 f e ~ t  nor of Ic~q depth and 
ut h i ~ h e r  altitude, if met, must be drained by sinking primps to thr 
n w s n r p  drpth. This ness i tates  a larpr shaft to nccommdate 
the p~~rnp, pipes. ~tc . ,  nnd obvioi~sIy wilt increase the kemt ~ P T  font. 
The rllnicp of prospecting method is go'verned by a n~~rnber of 

cnnsiderntions, soma of which are inffilenced by conditions foreign 
to the nctt~nI prospoctinp. For instnnw, a deposit well ndaptwl to 
investipntion by the fitpnm drill nlny be sn inaccessibJe as to make 
it p n d  practim to IISC hand drills or shafts instead. The rapirlity. 
mt, anrl nccawcy nre the governing fxctors in milking a eboie of 
method. Mnng deposits haro  fc~trlrns that make one method pnrtic- 
u l ~ r l y  npplicnble. i n  some plnces renditions are such that either 
the ~ h ~ f t .  or thn drill r n ~ t h d  mnp b ernplopd with eqnally good 
results; both rnny IM uwd adrnntagm~lsl?-. 7 ? r ~  frozen condition 
of rnmy of the Alnslrn~n plncrrs nlakm it pmib le  to use the shaft 
method in ~ l l t ~ v i t ~ n ~  which. if rrnfma~n, cr>uld lip tested by shafts 
only at n l ~ r p  rmt for pttnlpinp nnrl t imbring. 

Whew ~balIo~v ,  n n m w  crr~lc Iwcls art! to In: prqxctm-l it is often 
good pmcticc to make oprn ruts clcnr n c r m  tlrr IwuF, or far eno~gh to 
delimit tllc pa!* dwak. Snrh r m k a  pncmll!. lrarc extremely irreg- 
ular pay streakg and cuts of t h i s  cttnrnrtcr ~vo~r I r l  cl~termine the dis- 
tribution of gold content with thnmrrghncm IYork like this map be 
costly, but the cornpnsating advrlntnpa oftcn jtlst if? it. 
In a shallow placer 1-3 than 3R fwt rlwp nnrl cotitainin~ no water, 

or FO little water that it can In ~ m i l y  hailed. pmpct inp  cnn goner- 
ally h more chea.ply and rapidly done ~ r r i t l i  nhafts nr apPn cuts than 
with drill Izoles sunk with n stcmm chnrn tlrill. Mnteri~l mn hr 
thrown ont of a shshafr 10 fmt drrp nnd no tirnhpring i~ ordinurily 
v u i d  if the shaft is kept free of watcr (luring the sinking. Only 
 on^ man p r  .'haft is mq~~imd if f ~ C M  i . ~  only n m n l l  n.niount of 
h i l ing  and if the p t - d  is unfro7m-t and cn~ily bmkm C~OTVII. At, 
the wagw prcrailinp in I907 in the Yukon 11nt1 on Scmnrd Pminsula, 
5 feet or mom c m  tw sunk p r  day at a cost of n l ~ n ~ ~ t  $1 pPr f w t .  
Cnder such conditions the steam chnrn drill is nt A cFisadrantnp. 
for m~ich time may lx consumed in frequent m o v i n ~  from hole to 
hole. This is particularly true if the surface is so mu~11 nr r n n ~ h y  
as to make moving difficult. The band driH, being mobile, a n  1w 
userF ~dv~ntngeons lp  in such h a l l m  grave13, where it can fiencrtlllp 
drill $25 to 40 fcet or mow per day, at a cost of ahorlt $1 to $2 per fwt. 

If the ~ ! l l ? ~ i t l m  to l>e tested has a depth of abut 25 feet and i s  sn 
wet, us to q t l i r e  R steam pump drill methods are mow ~pplicahle 
than shafts. Such an frozen p ~ e l  is generaIlp 1- or b r n e . i  loo+ 
on exposllre to the air or by m m n  of water running into the shaft. 
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Shnft sinking will lw S I ~ J I -  ant1 cmtlp, as close timbering and brwst 
lmarding or sheet piling may be nvcmsary. Samples taken under sac11 
ponditions nre likely to be iinaccumte, for runaing ground may enter 
f he shaft. TIlc fact that the mnteriul from the shaft is shoveled under 
water, ptmiblp frnm R rough h c l  rock or from n mft bed rock which 
mny hconw sticky by m l o n  of khc ~ I I R I I  piiddli~~g it as he worIrs, alsa 
intmrl ~ c c s  inncatmcies, Sttc11 ~ 0 1 1 d i t  ions nre not mceptional;.on the 
~ n t r w r y ,  tlleyv nm gvnelally rnco~rrrt~red in ~rospecting the loose, 
low-Iyirrg p v e l s  of htrenm M s .  7111en ,mnter depths are attempted 
in such grounrl, the %?me diffia~lties are enconntered in greater cle- 
w ; the cost of the work may h pmllibit ive .end the sanlplev so anre- 
liable as 10 be nvorthles. Tlnder sncT3 coriclitio~~s the c1111m drill 
metllod I s  ~~mfernblc. The circu~nstnnces that carrse slow nnd c ~ t l y  
progress Q I I ~  inacct~ratc sampling with shnfta h n ~ o  no bad effect on 
s t e ~ n ~  or hand churn drills. In pn~rnE. \\-hew the flare1 is drv, RS 
ncmmtc or tnore ncc~zratc mrnpling a n  be done with shafts as with 
ilrill holes, hlrt the p m n c c  of \\*rrter in such vocltrtme 11s trr rcqni~e 
p~rrnping mnkes drill inp ~>referal~l~. 

It is often p x I  prncticv to a.w lmth drill holes nnd sh~fts,  fhe 
ideu king.  lo  use o n l ~  mongh sh: t f iw  to ullow inspection af the pIl?*si- 
crrI character of the gnlvel. Ind mck, ete,, nnd to tlepend on the drill 
holes for the defermin~tioil of the-t~nfir ,  extent, und thicknew uf f l ~ c  
gravel. 31 a certain sum is nllottrd for an exnmination, this sum 
will genemlly, on a m ~ i n t  of the greater cost o f  shnft  prnapccting 
in wet. p a r d ,  pap for the sinking of i r w w  shafts than drill hole.;, 
It is a qrlestion whether it is lwttcr to hnve a EPW l a r p  sampl~s or 
many s m ~ U  mnples h r t l  n d a v i t .  The p a t l i a r  conhit ions of. the 
al lu~ium under uan~id~rrl tion l~ lr~s t  t h ~ r ~ f o m  hr the de t emin i~p  
factor. 

The irregularity of p l r l  d i~ tr ibn l  ion i n  1110 nlfttritttn of .ilnskr 
makes cnwftrl prmperting nrceswtry in ~rclpr to c l ~ t r r ~ l i n ~  the lintits 
of the pnv st rcnks. Jlany snn~pltis rung tlltrs nee<lcrl. 12s H gv~~rnll 
rule, drill h o I ~ s  nrp h ~ t t r r  si~i tell lo  tllirs M-orlt. for tllep cnn orditinrily 
bc sunk niore rtipidly rind ~ n l a ~  h e n  ply. 

IThero be11c11 grnv~l  is t r t  Ilr trsteil. rltXs rnn I)r ~ n s i l y  mntlo. V~rt i -  
cnl sampling is t h i ~ ~  r l o ~ ~ ~ ,  : ~ n d  this m r t h d  l tns  lmn uwjctl with gonrl 
results. It is a s ~ ~ l n ~ ~ d  thnt prnvrl in tlie name stratum or n t  thr snme 
perpeindiculnr height nbw-P bed rock has ihb mms general tenor nnrT 
chnr~ct~ristics. 

Prospecting hag sa fnr in this paper bcen trcnled ns thc nhtnininp of 
sn~t~plcn merrly, Sornetin~~s it m:by b ~nt l~ t c t er l  ns n working test. 
This i s  particularly npplicnbla ~ ~ h r r o  t l l~rc  is an ~vai lnhlc  w ~ t e r  
supply. Tlrllv cut* I Y I ~  br! vorind ~I~licctI tfirol~gh bench prnvel and 
considernble nmounta of me terinl waahed. Such ml ts a170 permit 
subsequent samplirig of the gravel section to gooil advantage. Inns- 



much as this is a working test, data relative to operalinp cost may 
thus also'bc ohhtained, 

A governing factor in the. choice of the prospecting method is the 
kind of information that is required, Thus in testing alluvium 
t hot~gh t st~it~l)le for hydraldicking, information concerning the sec- 
tion of gravel from grmq mts to hed rock is desired, and generally 

. this can k t  be ol>tnhed by sinking s h a h  or drill holes. In twting 
alluvium for drift naining little infomation is reqnimd in regard 
to any part of the grave2 section except that adjacent to bed rock. 
Openinp thnt follow this lower stratum will, of course, give a maxi- 
mum of information wit11 a minimum of escavntion. 

Rydranlie mining consists in excavating, transporting, and sluic- 
ing g o l d - b r i n g  material and disposing o f  the tailings by water 
power. Tbc deposit must ho so situated not only that abundant water 
is obtainahlc under pressure. but that ample grade for  boxes nnd 
gmund for dnrnping t ,nil inp is procnrable. Topography like that of 
.the Sierra Nevada of California and that of the Altlskrtn coast region 
is hvorable to hydrn~~lic mining. Thc m ~ t r r  snppl~ is not large in 
most of the peat plnrer  district^ a€ hlaslca, nnd ditches mnst gen- 
erally h btlil t for conaid~rnl~lc clistanwq and. o ~ e c  extremely unfax-or- 
able ditching gmund. Good reservoir sit& nre few, and dams are 
dif ic l~lt  rind c o d y  of instdl ation and m~intenance. 

Any installotion of mining cqlrip?nent on s large wale, involving 
thr expenditure nf large sums of money, is much more handic.apped 
by the hoskile conditions encountered in Alnska than smnllor enter- 
prises. This is particn1nrly true of new ramps, whew the cost of 
Iab01, supplies, and transportation is  high. Tn pnernl,  heforc costly 
qnipment of any'sort is insbnlIed in Alnskskn placers, it is well to in- 
I-estipte rareful lp a l l  nlethods mqlairir~g only cllenp equipment which 
may 1 ~ 2  spplicable to the pound nndcc considarntion. Only close 
prospwting can determine what m ~ t h o d  i s  mnst s~~itable, and it 
should therefore he done very c~refully. Somo mi~takcx have been 
made in instnIIing expensive water-supply systems witl~out fimt de- 
termining the ~olliple of the alluvil~m to tw? ~vorktrl. It has been 
found, after hginning operations, thut much lew material that could 
be pmfitnbIy worked was available than was expected, This smaller 
amount mns insufficient to warrant the inst;ta,llatian of the plant. 
Such disasters are the result of inadequate prospecting, 

It should be noted that small hydr~~i l ic  plants have been wlccm- 
fully 17sd in many places to  supplement 0 t h  mining methods. 
Even when these cauld b operated only during a part of the season, 
they have often been made to pay. 
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Pr~mpi ng writer for 11-d ranlicking has been done in Als~kn ~ n d  the 
Klondike by means of steam power, brrt apparently not with finnncinl 
success. From 1903 to 1906 the operating cost alone for hgdrnnliclr- 
inp in this wnp in the Klondike. where it was done on a lnrge scttle, 
mas over 50 cents per cubic yard. Fuel cost $15 per cord at the 
boilers. Where cheap water power is available, electricity may be 
pneratec? and transmitted to n pumping plnnt. Under these condi- 
tions mining with water mny be done profitably, but few pInnfs of 
this kind have been installed nnywhere nrld these have not h e n  an 
unqualified success+ The use of 'a large I-olume of water under a low 
head tn pump n ~Iatively  rnllall 1-01 urne of water against n relatively 
high bead has been tried in but few plnces and it does not seem to 
have ~ n t i ~ l g  successfnl. Pumping for hydraulicking, or indeed 
for any kind of plnccr snjning, is n difficult and costly operation, and 
pnrticularlg so i n  Aluskn. 

Hydraulio elevatrrtr, II~VP I ~ e m  installed in some localities where 
the topgraphic fcntures ore gcneral ly unfavorable to ordinary 
hydranlicking. Altl io~~gl~ some of these operations have hen suc- 
cessful i t  Rrwnls ljltrlp that, in several of them a more ~conomical 
mothod of ~ ~ t i l i a i n p  the ~ c n l e r  might have been rrsed. I t  is well 
lznown thnt the hyrlrnulic cl~vator is an extremely wasteful mncltinc. 
It Ilas ail eflicieacy of only nlmut 10 per sent; that is, it gncralIp 
rquirns 10 f e ~ t  #of Bend to ~ l ~ v a t e  the matcri~1 I foot, and of a11 the 
water used nhot~l t!vo-thil.rls p c s  to Inn the elerntor, the rest king' 
availabl~ to Iwcrrk down find transprl rnnterial to it. It is obvious 
that where bat one-thirtl of nZ1 the w a t ~ r  used is applied to cxcauat- 
ing and tmnslmrt ing rnn teriatE (penernlly under tlnfnvorahle condi- 
tions resulting from lo\\. hndw, Illlt  gr11dt.s to the devattor, and a lack 
of bed-roclc cuts) only a swell drrty is nt tainpd. A dtrty of less than 
1 cubic ywrd of materinl mow1 p r  miner"s inch per twenty-four 
hours is not. ~xceptionnl. Similar material favorably located for 
hydraulicking is h n n d l ~ d  in othw (listrich at  the rate of about 5 
cubic pards per miner's inell per twenty-four ho~~r s .  

Certnin fnctom nrc condtlcive to economical work with the hy- 
dranlic elevator. Thrp aw, first, n fnirly deep ltlank of grav~l, Kay 
18 to 25 feet, for in n~ch plnms the elevator has to be moved a mini- 
mum number of times; second, wash of sncli size that nesrly a11 will 
pass through She thront of the elevator without necessit~ting the 
breaking of large br,'~vtdt.rs ; third, abi~ndnnt w n t ~ r  ; fourth, a d~posi t  
so sitnated that dump nlust lx otltaind nrtificially; and fifth, a 
deposit rmtqing mnch mntcr which ~voold Ey nnotlrer method need 
to be pumped from tItc pit. . 

Unfortunately, where water i s  nburtdnnt, as in the regions o f  high 
relief, the hwlders are so large nntl so numerous that tire UPR nf eIe- 



rptom i s  pmcllrderl. T l l e r ~ f o r ~  t h i s  nlethorl of mining usually in- 
\*oIvm thta constrtir-tion of long ditches and consequently l a r p  
in\v~tmc.nls. so t l~nf  extmsive grnrel clepwits of determined value 
nm n m s w y  to obtnill profitable mturns. In spite of the obstacles. 
hydrntil ii: ~lcvators urcl Iwing used, and the operators reprt success. 
Tn n nlimlwr of locnlitj~s tlwp hnve been applied to the removnl nf 
thr fincr nrcrburdpn, the nuriferot~s ~ H V C I R  twin& Inter shoreIed in 
ly linnrl. Tl1i4 pmrrtliilr? ia due prollabl~ to the fact that the elern- 
tor is lnom or If!%+ rnohi!~; nf least it cfin nmo~ed with more fncilit?. 
thnn cnn muny othrr forma of eqtlipm~nt whidl handle gravels on n 
I n r p  ssrlc. 111 deep ground n large amount of materid can b 
llntirlled n t  nne w.tting. In onp instanm on rwod lSO.C100cabicparrls 
wPro rn0v~c1 from oatb spiting. 

Op~n-ru t mining nn n srnnll scule pnrrnlly i n c l ~ ~ r l ~ s  .c: aconsid~ra~~le 
cxpeilditurt) for Iinnrl Fnlwr, tllo~lgll lamlifird I~~rlrnnlir mining of 
some sort mag ~ 1 ~ 3 0  IF uwd in conjilz~tion wit 11 i t .  I I f i c R i n ~  is nlse, 
oftcn used in ~xcava t ing, trnnsport in€, and sluicing rnnt~r in l .  Thr 
following list of opcl-ntinns shows t l ~  p n t  vnrintinn in, n p n - c i ~ l  
practice in the Far Sorth : Shoveling to plnl forms llnd t h ~ n  to ~ I ~ i i r c  ; 
shoveJing into r rhee lhmnp,  ~ ~ h w l i n g  to I)lac'k~t, and rn is in^ nn in -  
clined oiblen-ny to sluiwl : shoveling into buckets and hoisting hy rlrr- 
rick 10 sImiw; shoveling into cars and h r n l i ~ ~ g  on inclinrd tnrrlr fo 
sluim; steam shoveling into skip nntl Imzllinp (In cnlll~wny to s I i t i ( * ~ ;  
-.team shotreling into eltiice sustnined on snmr cnr wi  tli nl~clvrl ; s t e ~ m  
shiha~eling into sluice snstainecl on another car ; hnnd shoveling i l l to a 
trou~hecl h l t  nnd con rep in^ lo sluiee ; excnvnting l ~ y  grounrl sluicirrg 
or wit11 water under pressnre f r o n ~  grnviby or from a punlp, nntl ~ l u i c -  
ing  to chain of elevator buckets or 9 dredging pllrnl, raising to s l u i c ~  1 

;steam scnping to sluice; hprlranliclcing to Iiydrnulii~ clcvntor nntl 
raising to slnice. 

It ia ob~+onri that all thew methods can not bP d c ~ c r i l ~ ~ d  IIEPA, nnr 
rnn their merits and f n t ~ l t s  bf: consirlered. At tention will he unl l~r l  
to certain contl itiona n-hicll make Ramp of thrw nnl~bhods 1lns11 i tnblr 
for wme locnlitics. Tltns s t e ~ m  d~nvels arc! not well adnptctl to mill- 

ing  frozen ground when stcam thnaing is nrcessary. Tlit* iwr of hrll 
conveyom or ba~cket elevatom or tlrcldging pumps for I r~nsparting 
rnntcrinl in mining shnllo\r frown p a w l  is pncmlly bar1 prnctirr*, 
b a a *  ihcy rille I~envy to move and &lp. Tn pncra l ,  in Xlaskn 
i~trlk;. and I ~ ~ n r f '  machin~ry shotllE tw n~(~i1le11 SO fnr p o ~ e i b l ~  I r l  
the opinion of the writcr. as n kvncrnl rule the stttam srmpr is t l i ~  
Imt mnchinr for r i se  in rxrarotinp shallow f r o z ~ n  a H ~ r r i ~ ~ m  ant1 whcr~  
+-team powpr must IE r~wl. Rli? conclusion coincides with the ~ t a t e -  
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ment made by Purjllgton in 1905.8 Tfl~ere water power is availablq 
it cun be used for scraping. 

The inclined cabIeway and derrick are generally the bast mirchines 
to transport material to the slnices. ,by device that is difficult to 
move is unsuited far such work, because there is constant need of 
keeping the means of tmnsportation abreast of the advancing 
excavation. There is sotome dificultp in moving mechanical lifts, 
and for this reason they are not kept near the excrtvations and there 
is consequently a loss of time and power. The factor of mobility is 
en all-important one in placer mining; any mechanism that is not 
easily mobile must hnve great compensating advantages to make its 
use advzlntngeeus. Too m11c11 emphasis can nat be ltlid on this point. 

GENERAL CONDITIONS. 

The success of dredging in Californin during tT~e Iast decade has 
resulted in n midesprearl tendency to apply this mehhod in a rftttler 
unthinking wa,y. S'rob~bly 100 dredging macllines of vrtrious Irinds, 
jncll~ding those intended for Nome ~ P I I C I I  mining and not all of the 
floating type, haw bern instslled in Alnska and all btlt a few have 
been faiIlira4. This emphnqizes most for.cibly the prime imporbant* 
of proper prospecting before instnl1in.g dredges. It is not the object 
af this paper to treat plrl dredging in dctail, but some of the condi- 
tions pet:nliar to Alaska affecting such work will be discussed. 

The factom that i n f l u ~ n c r !  t h ~  ncttial operation of a dredgo can be 
divided into two pnps-thase intrinsic and those extrinic to tho 
deposit. Bath of these g o u p s  influence working cost, and any pros- 
pecting to be comprehensive must indude consideration of them. 

The principal intrinsic factors are: D~gree of induration of the 
gravel; distribution and character of homlrlers, clay, and buried tim- 
ber; b occnrrencr, and character of hd roclr; average depth to b d  . 
rock; average depth to ground water; superficial conditions; average 
distribution of values and peculiarities of met~ll ic  content ; by-prod- 
ucts, such as platinum; distribution and character of frost, both per- 
manent and seasonal. 
The ~xtrinsic conditions are dimate, water supply, power possi- 

bilities and fuel, l a h r ,  cost of supplies and transportrttion, and in- 
stallation cost. 

Transportation to Alnslran placer fields, which naturdly affecb 
operctting cost in a. great degree, is generally diEcult and costly. 
Climatic conditions nre in the main unfavoruble. The working 

s Pnrinpton, C. W., Methods and couts of @awl and pincer mlnlng in Alaska: Bull. 
U. S. C w l .  Survm No. 263, 11105. pp. 68-AB. 

hBmied timber is not common In Ala~ka .  In the p n ~ e l  of  a bench m a tributary OI 
Kougarok River a log eltimated t o  b 80 feet long WaB found. 
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wnson is seldom owr 225 days R pear, Water s~~pply, for power, 
is commonly insufffcient. Jptrcl is usually scam and costly. Installa- 
tion cost is sa high that a dredging plank in most parts of Alaska 
will cost nbenC twicc FIS mtich ns a girnilttr plant i n  the States. 
C*rrot~nd fmst (see pp. 56-56) is n prime fuctor affecting dredging in 
most parts of ~llaslia. 
To clrwlg snccessf~~IIg them must be n ~ ~ ~ f f i c j r n t  vo111me of anrif- 

erous a l l~~v ium,  and how great this ~ h o ~ ~ l d  b~ is not easy to state. 
The life of n dredge is a b u t  ten yenrs, EO there should be at. least 
enough gmund to lnsi that length of t , irn~.  Generally, tbe rich~r 
the nlluvium the less hnlk is required. The large dredps, with 
buckets of 10 to 10 cubic feet capacity, handle over 6,000 cubic ynrds 
per day;  t,he small unca, with l~nclcets hoIding 8 to 5 cubic feet? 
handle 250 to 1,600 cubic yards per (lay. Thiis in dredging alluvi~lm 
30 feet deep the large drcdgea dig nbout 3 ~cms per rnonth nnd the 
smnI1 dredges from one-sjxth to 1 ncre per month. 'l'l~a ratio af gold 
content to the volume of the deposit under cansidrr~tion must be ac- 
curately cletermmed. 

The capncity of the dredges should be determined by the chnmc- 
ter of the ground. It is not pod policy to bbui1d verp large dredges 
for the Far North, p~rfly on n w o ~ ~ n t  of the difficulfp of transport- 
ing heavy pieces ; on the other hand, dredps thnt art! ton mnll have 
srrch low capacity and such high operating cost that they are not 
profitable. 

DaEDGIWG IN FROZEN GROUND. 

There nre millions of ct~bic parrls of nnriferons nllurium in Alaska 
that could h v e T  profitably worked mere i t  unfrozen, or were it 
possibIe to tIlsrr it cheaply. Tbp principal problem in drcd~inp 
deposits of this type is that of thawing. At present not pnlp is the 
problem tmsolved, but the &anws of an early solution are not en- 
couraging. Dredging can now be carried on in frozen ground only 
where a v e q  high gold content will warrant the cost for steam thaw- 
ing. 

Frozen p t m d  is v ~ r p  mnch like concrete in hardness. It is not 
mwl~snically impossible to excavate: it, but the wear and tear and 

, Ilreakngc nre so grent find the capacity of rnaclGnes working it is 
SO srnnll lbnt suck work can not be done economically. Even were 
i t  pmcticnble to excavate frozen n~~riferous alluvi~un, it a~ouId still 
l ~ e  iniprrssible to extract; its metallic content without first thawing 
it to disengage the gold. It can be blasted, but it immediately re- 
unites along ehe lines nf fracture by regelation where there is con- 
tnct htwecn Ithe fragments. Blasting with shallow holes is often 
donne nnd with moderate success, for then the broken materia1 may 
he so dmtiered us to slIow air spaces, so that it can not freeze again 



by regelation. Fro7ien gl-oond of homogeneous structure, l i k ~  mtle 

m k ,  brenks badly in blasting, 11 wrticnl blast hole will aftcn b r ~ o k  
only a conics! mass, the apex being st the bottom of the hole. Rlrtst- 
ing frozen p a n d  is therefurc v t b ~  mstly. 
In 1903 an attempt was made in the Klondike to blast frozen allu- 

vium preliminary to d d g i n ~ .  Drill holes were gut down with a 
steam rllt~rn drill to bed rock. n depth of  i~lmilt 15 feet, and b h ~ t i n g  
powder containing 40 p r  wnt of nitrogiycprin wss tfwd. It wfia 

hoped thnt, after blading, wtcntcr ronld run into the fract~lms ant1 
thus indrrct. thntring, but it  wns foanll t l~nt  the f r a c t r ~ d  mas3 rr- 
~lliitetl by replation, onri thnmjrl~ h:id to Ilc done by stenrn. 12rozen 
nllarium a'tmv~ thc prPr;~nt water l~veP wntnins a ~rnnllcr perentnp  
of ice and thaws rnt~ul i  mow rnpitIlp thnn thnt iwlow tire p m n t  water 
level. Se~~wonnl thnwing has Imn olrscrrctl Fly the w r i t ~ r  in n.elI- 
drained bench p r ~ l l ~ l  to n depth sf mow Ihln 90 fwi. Tl~aming 
progressrs very slowly lwlam wntcr Pcrel. for t llc tcrnl~rntr~rr of the 
ground writer i g  p n c r ~ l l y  only little nborc t h ~  fmezing p i n t ,  

Thawing gkoi~ncl fnr tlwdping 11ns h n  trim? in two wnps--(I) by 
the use of denrn, or (2) 41p stripping t l ~ c  nontr)ndr~rting snrfwc lnyer 
of soil end Inosq, pt~., wit11 nlcrhnnirnl or hytl l.az~lit. r n ~ t  lioils nnd 
thawing by exposum to thc sun nnd nir.  .ittempt s nm Z~~ing m d e  
to evolve an cIcctricnl thnw~cr, but it hns not bccn I I W ~  011 e com- 
mercial scttle. 

Steam thawing for dredging irr not ns simple RFI: w h ~ n  drift gr~vcPel 
is attacked. It pnemllp invo lws  sinking the  ~trnrn points 15  fret 
or more in order to reach bed rock. This is JificuPt, fop if n steam 
point strikes a Inrp, I~nriE bowlder, it will tw  dcflecterl into the ground 
thnt n neighbring point is  rxpecterl to  thnw, while its own pound 
mil1 be left, frosen nntl tllils intrrfcrr wit11 subsequent dretlging. !.k 
is irnpowil~le to drive stcn111 pojnls l a  dcptl~s mnch prrter t hari fi tn 
R fwt in gravel containing hnrrl r n i ~ n t f  bowlders. 7'0 thaw such gmvel 
with stcnnl it would first be necmsnry to drill n hole before the point 
could bc uwd, nncl this \ T O I I I ~  pmbnhly rnnke the cost prohibitive. 

Steam thnwing for R d i w l p  irk tlic IClnndike, operating in ground 
prrvio~~sly worked by driftiag or ope11 nrt t inp, is estimated to hnvo 
cW.  25 to 40 r ~ n l s  per whir pnrd. This ground, as n result of thn 
previ~lrs u ~ a r b i n ~ ,  wns irreguln rly f rnzm, parts of it mqnll.ing little 
or no thnwjnn. I;wnt dificulty nTns ~ x p ~ r i ~ n c e r l  wI~ere 0Id open cuts 
had h e n  p ~ r t  ly fillet1 wit li " tnr~clc," r n l 1 i c . l ~  WIIPII  Srnzen yields veq- 
s l o ~ l y  to n s te~m tltanver. The cost of d e ~ m  thawing dr~dgmg 
p a n d  in Alnslcn wit1 not penarnlly be much if any blow these 
figmrea 

Thawing hy  ripping nnd exposure to the air h m  Iwcn mlccess- 
fulIp done in mmr plnws, Ilut w far ns known to the mritcr the st- 
tempts to prepare t l l w l ~ i n ~  ~ r o ~ l n r l  in this way am yet chiefly in 



the experimental s tap .  There shallow gravels are  sn located ns to 
drain while the interstitia1 ice melts, p u n d  can be thawed in this 
may. 1 t is evident that this method is be* adapted to thawing gmvel 
located abore water level. Tn p l a m  where there is abundant water 
ant1 suficienh grade the muck nncl moss can be stripped for less than 

- 10 cents per cubic yard, but where: the gmde is low the overburden 
generally can not be removed so cheeplg. 

Hans are under way for exproicing the Zundrn, gavel3 lying 
between the sea and thc hills near Torn(!, by hydraulic stripping and 
b~ exposure to the sun and air. It is thougl~t that progressive thaw- 
ing will continue and that nftcr scv~ral years the totnl gravel section, 
in places more than 100 feet deep, ~ r ~ i l l  bc thawed. The plan outLined 
is as folIows : The moss nnd soil will be stripped as far d o ~ n  as 
conwnient I)? p n n d  wltlicing nntl the, ond~rl*ying material will ba 
espo-d to the sun and nir and nIlomed to thaw until just before the 
freeze-up, whcn the por~nd will IE tlmded to n depth of severnI feet. 
When the frrcxc-up crimps the gronnd will I* covered with jce, which 
jt i s  aswim~d will pl-rvent more than slight s~~periicial freezing of 
the rnuterit~l h10w it. Thc ice will melt early nest sexson, ~ n d  then 
the p v e l  will thnw a~min ,  to rt greater depth. This he continued 
for wvernl gtnm ltntiI the thawing FIRS r e ~ c h d  bed rock. There fire 
many anr lc*ttrminrd fnctars iovalvecl in this plan, but we may disre- 
gard R I I  csccpt two. It hns not heen definitely established that the 
ground Ihnwed in summer mill renlain thawed during the minter, 
even if covered with o, Blanket of noncondtreting iw. It hns Imn 
obwrvrd in some localities that ground thnwed in summer, cither by 
steam or otherwise, freezes again even during t h ~  stunmer if at n 

.considerable depth and away from the influence of sun and air. This 
swn1s to kw caused by the adjacent frozen ground nbbatracting heat 
to slrch n degree as io freeze the thnmed maw. It would nppenr, 
tberefore, that the temperature of some of the frown groanit is some- 
what below 32" F ,  though there are no ~wtiratc okrvations on. 
this point. hother  important factor in this mode of thawing is 
the' physiml character of the mnt~rial. If it is p n v e l  or sand, it 
will thaw to considerable depth when the surfnce coating is stripped. 
If, however, loow material is interfwdded with impervious clay or 
hurnns-tt condition that ~ x i s t s  in sonre placer;-tliesa may have to - 
be stripped kefore t h ~  I m t  mr?i 1 1 1 ~  underlying loose material. 

DREDGING IN UNFROZEN GROUND. 

The capacitp of the ,llnskan dredges operating in unfrozen p n n d  
is about the same as thnt of sirnilor tEmdps working in the tempemte 
cone, The rnnt~rial, when unfrozen, is geuerdhp mare favorable to 
m.pid handling than tlluf, dwdgpd in California and Montana, The 
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d r e d p  may E>o thornugl~ly nv~rl i inI~rl  each winter and threfore 
they can run through the entire working senson without extensive 
repairs, and there is conqnently a smnller omount of lost time. 
Some instructive data bearing on this point may b given. Two 
dredges of exactly the same capacity, design, and construction h n v ~  
h e n  working for several y c a w n e  in  the indurated gravel s t  
OmvilIe, Cal., the other in unfrozen gravel in the IUondike. At 
Oraville the working season extends rllraugl~eut the year; in the 
Rlondike it covers one hl~ndred nnd fifty dagn. 'She Oraville dredge 
has averaged about 2.000 cubic ynrds per d t ~ y  ; the Ifiondike dredge 
about 3,100 cubic yards. 

COST OF DREDGING, 

On Se-ward Peninsula, with n wrl l -d~s iped  steam d r e d g ~  and with 
coal at $20 per ton, the c o s t  of dredging is probnbly about 20 cents 
per cubic yard. This cost is for grnvcls wEtic1l nre  fin^, pnerallp 
unfrozen, and of medium dept'l~, lying u p n  n generally favorable 
bed r~clt. Gravel of sirnilor character is dl?cdprl in more accessible 
regions in the States for l e s  than R mnts p r  cuhic yard, I~nt  for 
most of L%ard Peninsula the f ,allre gi\*pn n l x l v ~  will probably be 
little, if my, reduced under pwscnt conclitions. 

Dredging costs more in the interior thnn on thc const on n m t l n t  
of the p a t e r  expense of trnnspclrtation. etc. ,t dmcIp. with buclzets 
of 7.8 cubic feet. mpcitp is working in g~nerallp ~tnfrosen nnd 
fn\.orable ground in  the Iilondike. Wood costing about $8 per cord 
is burned and tr steam turbine is rrwl to generate electricity for the 
dreiip. The opemtinn is said to cost about 12 ccnts per cubic yn.rd, 
but it is likely that P\-PII with these favombIe. mnditior~s tho real cost 
is little, if any, under 20 cents per cubic yard. 

Dredging cost in frozen ground is increased by thawing cost, 
whicii nlny rarige from ~ ~ b o n t  2,7 cents to 40 cents or more per cubic 
yard ; it may even he ns it has been in certain places in the Klondilr~, 
more than 80 cents per cuhic yard. Th is not likely that dredging 
frozen ground requiring stenrn tha-rring can ever he conducted for 
less than 60 cents per cubic ymrd unless a new means of thawing 
stall be evolved. This means that inasmllch ns  it is exceptional to 
find extensive clcposi ts o f  R lli~ttir~tn of such high tenor, frozen gronntl 
in genernl can not Im tlr~rIged profitably. 

DEPTH OF DREDGING. 

h d g i n g  cRn Ee prowuted to as great depth in Alaska as else- 
where. In Californim excavation is now hing carried to R depth 
of about 65 feet hEon tlrc mnter level of the pond in which the 
dredge is floating. This is thc p n h t  depth yet attained, but it is 



by no means the limit, and it cnn not 1Pe predicted what the mechan- 
ical limit really is. The greatest depth yet dredged in the FAI North 
is about 85 feet. 

Shallow grave1 can be dredged if it can be flooded ko a depth snffi- 
cient to permit floating the dredge over the bed rock. Such thin 
gravels m y  be impmcticibla to rlredge? for the dredge must-move 
ahead very frequentjy and it is difficult to 611 the bucketa con- 
stantly. Many deposits of this nature may be more advantage- 

+ 

ously worked by other methods. A large ares of mch material 
would be needed for dredging, as if the*rnrtterial were, say, 2 feet 
deep, and if it were dug a t  the rate of 3,OW cubic yards per day, 
about 1 ncre a day would be exhausted. It may be said, however, that 
dredges to opemte in shalIow g a v e l  need but short ladders and stack- 
ers, and thus small hulls nrc suficient. Such dredges are cheaper 
to construct and operate than those that mine to a great depth. 

Drift. mining will contin~ic to hnee n wide application in the 
northern placer fields. It generally requires only inexpensive equip- 
ment and it is therefore well suited to  the inaccessible parts of 
Alaska. In this northern field there is generally z concentration of 
gold contcn t near, on, and in the bed roclc, so that a lnrge percentage 
of the total gold tenor in gravel can be extracted by drifting, As rt 

rnattcr of fact other methods have been applied where drifting 
should have tm,n undertaken. For instance, if the gmund is 21 feet 
dcep, and if 95 per cent of the pay is concentrated in the lower 2 feet 
of the grave1 and the r~pper 2 feet of bed rock, it will be cheaper to 
drift than to handle the gmlrnd hg a hydraulic elevator, on the as- 
sumption that the cost of handling gravel with an elcvittor is $1 a 
cubic yard nnd that of drifting is $4 a. cribic yard. With tho elevator 
each square ynrd of bed roclc clennod would cost in ground of this 
depth more than $7. With drifting the cost vould be less than $4 per 
square yard of bed ~ o c k  Th6 gain by the elevator method of the 5 
per rent of the entire tenor which is carried in the upper 19 feet 
would generally not mnke up for the difference in cost. 

There is nothing spectncukr in drift mining and it has no such 
seemingly powerful fascination rts is presented by the mighty streams 
fmm the hydraulic nozzle, exca~at3ng and caving gravel banks; but 
a. practical man can see that drift mining should have a milch wider 
application than at present. It is reported by Mr. Prjndle that under 
present mnditiens in Fairbanks a ground mith gold content less than 
$2.75 per cubic yard can not be mined a t  a profit. This is where the 
drifts are about 6 feet high. It is almost impossible to arrive at 

'At FalrbanLe over balf of the operatlmn conslat of drifting in allUViWn 60 to 200 
feet tleep. 
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nny exact figures, bemnse very few operetorrs have any definite 
knowledp of the cost of their W O F ~ .  AS n matter of fact*, the miners 
in the. Fairbq~ks district Ilnve he11 so accustomed to mining very 
rich b ~ m d -  that they are inclined to disreprcl the lower-pde 
gravels, .some of which eo11ld in some cases be profitably mined even 
with the present cost of labor, supplies, etc. 

The cost above given compares very fnvorably with that of drift 
mining in some parts of California, which llna h e n  more than $7 
per cubic yard. The maintennnm of long tunnels in swelling ground, 
thc nm of nt~cll tirnlwr. extensive pumping, long hu~lnge,  h u r r f n ~ ~  
of p v c l ,  etc., are some of the many re.e~soos for m t l p  operation in 
parts of C~lifornin. It is interesting to lmte the operntin~ cost of 
mining p ~ v e l  fit the Hidden Treas~rre mine, Pincer County, C~al., 
wherc economical ~ ~ . o r k  has kwn done. The ,garel is  of the " white 
channel " type, which is similar. not only in color but in othetm fea- 
tnren, such as harrlnes, to that of the " white ch~nnel  " of the Klon- 
rljke. It is generally workal without blasting and tlre  breast^   nu st 
be closely timlarctl. TIIF working tunnel is about 2 m i l ~ s  long nnd 
ga~feZ  is trnrnrncd out by ~lectrie locomotives operated by power 
generated 1 1 ~  wnter fro111 t h ~  mine tunnels. The cost per ton of min- 
i n g  with electric hnnlnp is n h l t t  ,% c ~ n t s ,  haulage. 5 cents, total RD 
cents. T7;hen animaI trnelion wns i~d the mining cost was 90 cents 
and thc haulage wst 1S.G c ~ n t ~ ,  a totnl per ton of $1.096, At. t i m ~ s  
over 15 men were employed in the upkeep t ~ f  the main tnnnel. which 
is for a part of its length in swrlllirrg lwd rnclt. 

The eflect of frozen ground an the swt of drift mining ha3 hecn 
indicated on pnge 55. lt is intcrosting to note that there are e h -  
sive dcpod ts in the 'rannnn ragion tlin t colilcl not be mined trp drift- 
ing were the? unfrozen, for then the cxprnsc of ptirnping and tim- 
I~ering would h excessive. Ncithcr cmlld many of the.- dcposits 
h mined by dredging, ns the deptlm RPP in plums tm p a t  and them 
is usually insufficient gold in tllc rtppcr p v c l  tn pay for dredging. 
The cost for timber varics gmtlp nnd no a\-era@ can l ~ e  given. 
Seward Penins~ila is geo~rallg trreless. TimMr is imported fmm 
I'uget Sound at a heavy cost; thewfare near Noma i t  in nst~al to  
 bando on mining u.hen unf mzen materia1 is  encount~r~d in drifting. 
At many places in thr? interior, a h ,  mine timber is .wrce and c k l y ,  
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The mining inrfr~stry i n  wuthenstcrn Alsskn hns not advanced 
materi~1Ey~ during the last p a r ,  and thc tot~l metal production was 
not BS p a t  ns ihat for 100G. This slight rlecresse is attributed to 
.nnfavorable conditions of labor and tmnsportntion and the f i l l  in the 
market value of coppcr. Tllese adverse factors !lave aflectect the 
mining jnt.elrsts not only of southettstem ~Uaska, but likewise of 
marly of t,be IITestern St ntm. 

~~~~~~~e ccmsidering tllc om M i e s  nnd mines under development in 
detrtil, II brief c'liscussiolb is given of the general geology of south- 
eastern AIasku nnd thr distribt~tion of the ore deposits within this 
nren. To present the matter more clearly n map (PI. 11) has becn 
conlpiIcd sllowing the genera1 diptribution of the rock formations 
~ n d  mom particnlarly [he lrrrpr areas of intrrtsive rocks. The scale 
of this mnp is l~bout 80 wiles to the inch and on it the positions of 
the minw and prospects are indicated. As the mspping was con- 
fined largely to tho vicinity of sa:t water, the geology of many of the 
inlnnd areus has been i n f e d  and does not represent actual o k -  
vntion. 

A striking fe~ture d~own on the map is the proximity of the ore 
I ~ d i e s  to 111; intrusive nreas, thus snggesting. a genetic relationship 
af the miner~l  depsih of the igneous rocks. The greater occummce 
of gold in the northern distrirts and of copper to the. south in the 
Ketchikm dist,rict is also noteworthy. 

Detailed ~tatements of the known geologic facts and the character 
of the ore depor;its of t,he principal mining districts in southwshn 
Alaska are set forth in the reports on the Juneau gold &It a and on 
the Ketchikan and Wrangell mining di~tricts .~ 

a Spencer. A. C., The Junmu gold belt: Bnlt TJ. X. eel. Survey No. 287. 19M. 
b R m k 8 ,  A. H. ,  We IletchSkari mlnlng disMct: ProL P R p r  F. S. Gml, Snmeg ?7a 1, 

1002. Wright. F, '.. and C. W., The KPtchikan and Wrangell districts: Bdl .  U. R. M I .  
Snrvcy No. 347, IBO8, 
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T h e  invdiptions o f  t lie IJnited Sta t~s  Geological Snrvey in 
southeastern Alaska drlring 1907 n-ere codned to a study of tlla 
copper deposits on Kfifirtal~ P~ninsola, and the p r e l i n ~ h ~ r y  res111ts 
of this work are wt fnrtll in a sepnrate paper in this bulletin. At 
the close of thee? invtst ip t ions  the writer visited the principnl 
mines in the Iictchikan nnd J u n ~ s u  districts, and notes on their 
progress dnring the lnst yenr are contained in this report. 

An outline of thc general polom of southeastern Alaskn, with a 
p l o g i c  map, h n ~  bwrl presentecl each year in the Pro- Rtpnrtp 
hut as each sr~ccessive yenr reveals nen facts it seems ntlvimblo to 
republish in the present report, a brief slretch of the general geologp 
of thr! region, ~ n d  to ndd the more complete amompanring map, 
s e p m n t i n g  the distribution of the rock formations so far as known. 

Pnasmndl as n Inrge portion of tlie territory stiI1 remains unex- 
plorpd, nnd ns most af the geologic investipttions b ~ v c  k n  of a 
reconnaiwnce nature, some of the stntemmts: pnd conrli~sions in 
this, RS in fornler ~ ~ p o r t s ,  may be modified by moro detailed studies. 

QTCOLOGIC SKETCII OF HOU21lF:ASTEltN ALASKA. 

The pologic distribution of the rnrlis along the so~zt~h~astern coast 
of Alaskn is on a broad s r ~ l e .  nnd in their strike they follow tho 
pnernl northwest trend rrf the n ~ o r ~ n l n i t ~  rrlnges, The mcks mny be 
divided into. two m ~ i n  groups-(1) st rnti her1 rocks and (2)  intrusive 
roclrs, both havi* a b u t  t h ~  same nreal extent. 
The stratified rocks inrltlde t h m  of w l i m m b ~  nnd volranic 

origin, which, except the 1 1 1 0 ~  m p n t l y  fonnerl rwks, are hi bn- 
era1 intricntely foldetl :~iid asunllp sllotr a 1iig.h degree of ntetr- 
morphism. As indicatetl oa the Inup, these rocks are ssuhclirided 
nceording to their nge : Tllc I'nluozoir. iaclrrding cvstalline lirne- 
stones, quartzits, scllista. llliyllir~s, find p.een5tone 1a1-ns nnrl tnffs: 
the J,felesossoic, incFr~rlfr~~ sln t cs, g~-r~y\\-nckes, cotlgIomerates, wrnP l inw- 
stones, and andesitic lnrns nncl tiiff* : t l i ~  Tertiary, including snnd- 
stones. shrttes. con,nInmcmtcs. n nd rl~politi'c lavas and t n f f s m  Tlw 
stratigmphic SUWCIY;~OII t ~ f  thew rmck stratn is complex, 11ntf nearly 
all the genlogic perials. from enrly Paleozoic to the present, nrc . 
represented. 

T h e  intrusive m k s  nw  mad^ t ~ p  of a mnplex nf conrsa gmnr~lar 
rocks, mostly p n i t  ic in rhnmcter. They form the  p a t  mnm of the 
Coa~t R a n p  1)onlerinp the mainland and occnpy wide areas in the 
central p r t  ions of many nf the islnncls. Their mode of occurrence is 
at many plows directly relnterl to the geologic stcuctams, nnd the 

a W r I ~ h t ,  F, E, and C, W., Eronomtr d~r~ lopmpntn  In aouthraat*m Alnsku: null. KT. R. 
Cft-01. S \ IPVC~ Nn. 269. I N S ,  gp. 4748: WP mlntn~ in ~outbrantcrn -4lnnks: null. No. 
1R4, In(H3, pp. 30413.  W r l ~ h t .  C. IT., M e  mloing in anntheaatfirn ,\lamla: Bull. No. 314, 
1UO7, p p .  45-72. 



longitnrlinnl axes and lines of contart of these intrt~siv~ mmws nre 
~rsnal lp pnralleI with the strike of the bedded rocks. These intrusive 
rocks, the mast clorninslnt geologic feature of  the mainland, have been 
diwsruwd by Brooksa in the report on the Retchikan district, and by 
Spencer * in the report on the Junertu @lcl belt ; their occurrence in 
Dritiqh GnFurnhia, where mnditions sin~ilnr to tllosc nlong thp mnin- 
land of AInsZm pwvaiI, has been mrefully comidererl by Dewson.b 

The Coast Range massif consists of many ~ ; e p ~ r n k  interloeking 
batholiths intruded a t  sucressire epochs but during the same genera1 
period of invasion. At the  close of this period pegmintite, aplit,~, and 
p n i t e  pspI~yry  dikes were intruded into the outer porkions of the 
Xrnnitic mas$&¶ nnd adjacent schists, nnd contempomneous with or 
just srihwquent to tho intrusion of these dikes the mineral-henring 
solirt ions were introduced. Both dikes and Ininera1 depodtr; werc 
probably derived from the  same igneous magmas, which werP bhn 
snurrhP; nf the granitic i~trusives near which the dikes occur. This 
gcnernl invwion is believed to have occurred during early Mesozoic 
times. 

The Inter intrusive rocks consist of felsite, diabrtse, and bastllt in 
tho form of dilrcs cutling both the older and younger stratified rocks 
and the CCIRR~ R a n p  intrusives. These apparently have no direct 
bearing on the ore d~posih.  

That  the d i f l~wnt mnsws of intri~sive rock9 are nat slzrrounded 
Ily sin~ilnr mrinmorpl~ic phenomenn and that the apparent m ~ t a -  
morphism ctrustid hp 2 h ~  mainland intrusive belt i s  q u i f ~  different 
from that cffe'crted by t h ~  smaller intr~lsive rnasws on the islnnrls RW 
facts that IIHF'C! been fwqnentFp noted- The stratified rocks flanking 
the Const Rnngc along the mninlanrl are intensely folded and rneta- 
rnorp11n~3~~1 nnrl were witholrt dolrht dwplp buried at. the time of 
the grnnit ic invasion. T)pep-watd metamorphic pmwsscs were a1- 
r~ndp nctive rind had pmhnbly altered these rocks to such an edent 
that the iplcnr~s intrusion did not clistltrh their qilibrirrrn greatly, 
its chief ~ffwt Z~eing to accentuate the p r m e s  of crystallization 
~lready ia forcc rather than to repltlc~ them by athers. 

The occlrrrmcc of inn~rm~.r.rlble pcpat i t e  dikes along the margins 
of ilic Grist Range bntlloliths is a significant indicstion of the im- 
mense qunntit ics of pnr:nrnntolytic mlirtianr given off by the invad- 
ing tryst all izing rnapnns. These magmatic solutions, containing 
diswlred nr~talllc sulphide as well ns silicates and other minerals, 
penetraterl the adjacent schists? where the temperature permitted the 
deposition of minerals composing the pgmntite dikes, but was evi- 
dently too intense for the procipitntian of the metal-bearing min- 

m o p .  dt. 
h D a w ~ n ,  G, Bl.. Rqort  on an cxplorntlm tn the Pakon dIstrSct and  adjacent pokions 

of Rrttlah Columbia: Ucol. Nat. Hlat. Burvvy rnnnda, vol. 3, pt. 1, 18R7-88, pp. 1-277 B. 



LODZ MINING IN GOUTHEASTERN ALASKA. 81  

erals. Farther awep froirk the granitic intrusion mrrgrnalic soh-  
tions off by these igneous mUSSeR encotrntered conditions more 
favorable to the precipitation of the metallic sulphides, and as n re- 
sult the principal ore boclies along the mainland are found in the 
slate and greenstone struta 3 to 10 miles from the contact of the 
Coast Rnnge intrusive mass. 

On the islands the stratified rocks, though much altered, do not 
show the intense metarnorp1iic chnrxcter espressed in tl~ose of the 
mainland, and the contnct-metamorphic influence of the intrusive 
musses is therefore in greater evidence. The contact metamorphism 
is ,confined in p e a t  part to areas within R fern thousand feet from 
the  intrusives, the nmount of alteration bejng largely dependent on 
the distance f m m  the ignco~ls mnss and the character of the inbllded 
rock strata. The alte~ation of slates and quartzites to hornfels, the 
recrystnllization of ljinestone to mnrble, nnd the development of 
,ournet, cpidote, wollnstonite, scapolite, xnrl olh~r minerals in the 
mck strata are direct evidences of such metarnorphic aclion. 

GENERAL STATEMENT, 

The distribotion of metallic ~niile~zllizntinn in southeastesl~ Alaska 
is co~lfined to certain rock i'onnntions, rind in the minernl depos- 
its occnr to some extent along ccrtnin zones whicll have lwea more or 
less satisfactorily determined. Hecnl~se of the mug11 topography nnd 
the dense growth of forest nrid underbrush, investigations of such 
belts have necessiriIy I w w  limited to the vicinity 01 salt water, mhera 
the roclr formntions wnrl liljneral l ~ l t s  xre char1 y exposed. 

Some of the facts tlint hart! been set forth in p r e ~ o u s  reports are 
the following: (1) The nlet~~llic rnin~rals ns~rnal1~ occur in the pwx- 
imity of granitic intrnsives: ( 2 )  for the most part, the ore bodies 
were deposited subsetluent to the granitic invnsion; (3)  tho roclrs 
of post-Paleor~ic age are practically bl-ren of v ~ l u ~ b l e  mineral 
deposits ; nnd ( 4 )  the ore deposits nrp genetically related to  tllr: gra- 
nitic intrusives. From these facts it. is evident that the axens occu- 
pied by Paleozoic rocIis and in proximity t o  the granitjc intrusive 
masses are the most fa~orahlc for the occurrence of ore deposits. 

PRINCIPAL CHARACTERISTICS OF ORE DEPOSITS. 

Three genernl types of orc deposits nre prominent in southeastern 
Alaska-vein deposits, lode deposits, and contacbmetamorphic 
deposits. Deposits at rariance with these types are the breccia veins 
in limestone, at Dolomi, and the mineralized diorite at the Treadwell 
mine, which have been djsct~ssed in previous reports. 
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Tho vein deposits include any mineral mass or aggregate occnpy- 
inp 8 fiswre or fractnre in  tile rocks. In this region they are usuelly 
made lip of at~rifemus quartz and calcite, with a small percentag~ 
of metallic sulphides. though veins of nearly mwssive sulpl~ide ore, 
rich in copper and in some places carrying lead and zinc, are also 
prewnlt. 'I'hpy rnnge fmm 1 to 10 feet in width and us~ilellg cross- 
cat the inclosing rwk. Such deposits occur in practically al l  the older 
rorks of tlla dirtrict, including: the intrusjves, Iwt  re m l y  found 
in the 3l~soaoic rocks and have not been obserred in the Tertiary 
s~dimmtnri~a  or erapiivcs. These facts and a lack of eidenm sug- 
gesting 11~incrn1 depositinn previous to the invasion of the intrusive 
muss~s in11 icnte tho intrndve rocks as the probahle source of the min- 
eral solutions from wliicli t l~ese wins wew deposited. 

Tho lode rlcposita corlai~t of bantls of schisto~e rock. in p l a m  in- 
clntling rlilrc roclra, wliirlt nrn i n r ~ w c r e d  by r ~ i n l ~ t s  of quartz nnd 
cnlcite nnd imprrgnaf~d wit11 m~tnl l i c  sl~lplrides. These Fod~s m n g ~  
frnlrl 5 to RO Ewt jn wirlth snd nrp nwrally of  LTent petsistenr~ hoth 
jn lcngth nnd dcpth. Ciolrl is (11c prillcipnl iietfil in them and is 
confiri~rl Inrplp to tlrp quartz nnd calcite veinlcts. The Iaternl limits 
of tilt! Inrle d~posfts nrc in few plnws sharply mnrkd ,  nnd in the 
inelnsing co~tntry roc*k the minermli7~ri prt ion grarlually c h a n p  to 
the unrnincrnliz~d mr-k. Such cl~psits rtrr pmrr~incnt in the J t ~ l i ~ a u  

district, whew they nrclrr in the slntm ar1r1 ~mnstones ,  nnd they are 
d s o  prewt~t on Gravinn Tdnnd in t l i t h  l i c td~ iknn didrict. 

The term contact-metnmorphic d~posits i~ licre restricted to those 
mineral I,orli~.s which h a w  Ewn formed hr contnct-rn~tarnorphie 
a p ~ n c i e  nntl which rtlsrp t h ~  miner~ls  rh~mcteristic of such nction. 
Such deposits m u r  nlnstly in limr~one or ca lmmu3 m l r a .  nsunlly 
hithin 1.000 fwt of the irltn~sirc 1)rwlies. The mineral solutions given 
ob from the i p e o u q  ma.- prer*ing~s to tftpir rntilr mljtlitErzition 
pcnetr~ted the adjacent limestonr nntl qnnrtzi te I d s  and nscended 
along the intrusive contacts, di~aolviny rirnnnels, t l lou~h  in mnny 
places taking ~ d v a n t a p  of prwxistinp fiwrres in hotti tlte intn~give 
and intrild~rl rocks. 1)urine their n m n t  thc th~rmic nnd otlirr mn- 
ditions of the uqupona frolut ions clrnnp.ecl n ~ l d  their nlinrrnl rantenis 
were precipitated, gradually fill in^ t ltc cht~nnela nncl fissulrs. Aa 
carbonate of lime is a ready pwcipitnnt of these minernl solutions, 
the larpest ore m n m  were ~rmnllv formrd nt points where lime- 
stone is the intruded rock The contact-m~tnrnorphic depnsitw ~m 
composed of a rnassi1-e p ~ e t  and cpidote gnngne in which chnlcopy- 
rite, pyrite, pyrrbotite, and magnetite occur in di~wrninntcrl pa ins  
and mas=. Such deposits om largely developer1 nt  wvernl Ilocnlities 
on Prince of IYales IsIand. They runge from 25 to 200 ffcct in Intern1 
dimensions and are confined to the contact aurcoles of tlm lnrger in- 
trusive rnfims. 
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DISTREBUTTON OF MINERAL DEPOSITS ALONG THE MAINLAND 
BELT. 

Within the mainland belt, which ind udes the adjacent islands, min- 
eralization is scattered h t h  in the granitic intrusives and in the 
adjacent stratified rocks. Along cert~in lines or zones and in certain 
rock formations this niineralization is greater than at other points, 
and such zones are termed " mineral zones." As noted above, the 
highly metamorphosecl schisqs adjacent to the Coast Range intntsive 
belt are less favorable for the occurrence of raluable ore dcposits 
than the slates and grernstones which border the coastwise chant~els. 

The most extensive and prndi~ctire zone is the Juneau ~olri  belt, 
which has been irrcg~ilarlp trnced along the mainland from 1Vind- 
l~m Ray to a point 10 rnites north of Berners Bay, whore it enters 
Lynn Canal. It bas n total lellgth of 120 miles and R width of less 
than 10 miles. In this zone goIrl is the dominant metal present and 
occurs in vnrying nrnounts rlisqminnted n-ith sulphide minerals in 
hands of schistow rock 10 to 60 feet wide; in altered diorite dikes, 
where it is associated wit11 stringers of quartz ; arid in quartz veins, 
1 to 10 feet wide, cutting either the intrilsive or schistose county 
rock. These ore bodies n-itbin this zone are discussed nt length h_v 
A. C. Spencer in his report on the Juneau gold belt.° 
In tho TVrangell district the concentration of metallic mii~erals 

~ l n n g  definite zones has apparently not taken place, t,hough n nurnber 
of mineral prospects have been found, namely, in Thomas and Le 
Conte bays, along Bradfield Canal, and in Groundhog anrl GIacjer 
basim. At the last two localities silver and lead ores, occurring in 
quartz veins inclosed in the crystalline schists, are prominent; at the 
otl~ers gold is the domjnai~t nietnl. 

Within the mainland lsel t of the Ketchikan district, ~ h i c h  includes 
Re~illagigedo Island. quafix reins and mineralix~d ecllist hands nre 
found locally, hut  they arc tna n-idely separated to permit the defi- 
nition of a mineral znnP like that in the Juneau district. The slates 
and greenstones cnntain the Inrgest percentage of nwtallic minerals, 
and in them deposik have h e n  rlevelopd on Gmtrrina hlnnd, dong  
the west shore. of Revillagigedo Island, and on Cleveland Peninsnla. 
In the slates mnd schist nearer the Const Range iutmsives vein de- 
posits halve hen  fomd at  tlre head o f  Thorne Arm and in Georp 
I n l~ t .  For the most pxrt the deposits in the m a a n d  portion of 
the Retchikan district consist. of simple veins in fissures and lode 
deposits of complex composition, containing. only moderate valnes 
i n  gold. 
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DISTRIBUTION OF MINERAL DEPOSITS ON THE LARGER ISLANDS. 

On the larger islands of southeastarn Alaska the regularity of the 
rocIr structure and the continuity of the forn~et ions is Iacally inter- 
rupted by intrusive areas of gnnjt ic  rocks and wide clzanncls sepa- 
rating the islands. For this reason it is not possible to trace for 
any great distance mineral zones cornparuble with thase; nlong Zllr 

rninlnncl. The occurrenm of the deposits on each island diflers 
somewhat, and the islands are described separately in this p8pt.r. 
In general, the ore bodies appear to 132 clmIp connected wit11 the 
intrusive rock masses, many of them lying at or near the contacts of 
the intrusives. 

On Admiralty Island valuable mineral deposits have been fnnntl 
at two localities. The central and southern portions of the islrrnd 
nre occupied 1 ) ~  Tertiary rocks comprising sandstones, conglomerates, 
lavas, nnd tuffs, in which no mineralization of importance occurs. 
The northern portion of the island is made up of Paleozoic beds 
which are rnetamorphod and locally intn~deed by granitic masses. 
The nwns of intnrsive rncks, so far as known, are small, and the 
occilrrcncc of valuable mineral deposits is relatively rare. A poorly 
defined mineral zone starts nt a point. just north of lTTindfall Har- 
h r ,  on the w s t  side of Seymour Canal, and is traceable northwest- 
ward to F u n t ~ r  Dny. It is about 30 milpa long and 2 miles wide 
and incl~ldes wv~rnl prospects hut no producing mines. Other pros- 
pects are locnted on the west coast of the island a few miles north of 
liootznahoo Inlct. 

The two seaward islnnds, narnnof and Chichagof, which consti- 
tute the Sitka mining clishrict, art: made up of n central core of in- 
trusive rock. Thew i n t r o s i v ~  invnde Fnleozoic limestones, quartz- 
ites, and schists, whicll are overlain hy greenaton~s and graywnclres 
of late Paleozoic or early Mesozoic age. A poorly defined mineral 
zone oecun in the metamorphic. schistq flnnkinp the west side of the 
intrusive h l t ,  starting at Red 131nff J 3 w ,  on thc east, aide of Rasanof 
Island, and extending nortlim~stwarrl, incl~tding the prospects n t  the 
head of Siher Bag imd in the vicinity of Cape Edward, north of 
which it enters the ocem. Auriferous vein depnsits arc the principal 
type of ow body in this mineral zone, Another zone of mineral- 
bearing scl~ists w-as noted along the east side of this intrnsiv~ belt, 
extending from Hooniah Sound to Lisianski Strait and northwest- 
w a d  on the mainland from Cape Spencer to Lituyar, Thy, where it 
flanks the St. Elias Range. Only R few prospects in the vicjnitg of 
Rodman Bay and at the head of Hooniah Sound have thus far brpn 
localted in this mineral zone. 

Kupreanof and Kuiu islands may be described together, They 
differ from the other islands in their lack of intrusive areas and in 
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having relatively low topographic r ~ l i e f .  Their wntral nnd south- 
ern portions are corered hy basaltic lavas ~ n d  tuffs overlying ttic 
Tertiary coal-bearing fom~ations P ? I ~ ) O S P ~  in kEnmiEton Rny, all of 
which nre barren of n~inernla Tri:lssic h l s  appear in Hnrnilton 
Bay and o~erlie Carboniferous limestones. -1 mnx.wion of ~Ilates 
and greenstones, probably of Carlmniferous n p ,  m u  pies the enst~rn 
portion of Knprpannf Island, and in the+ rocks mineral d c p i t n  
carrying both gold and coppr otvs ocrur and hnve hrt~ de~~loprd 
at =\-era1 points ~ l n n g  Duncan Canal and Wmnp11 Nnrrows. .Ilong 
the western and sontrler~~ shrmva af Iitrii~ Island is a p n t  thicknesv 
of quartzites and grapwnckrs. whicll ~ ~ l l i l ~ s l i e  beds of Silnrinn lime- 
stone P A ~ O ~  at Meade Point 011 ~ I I P  nart 11 elid of  the island. Tn 
these rocks no important mineral deposits ham Iwm fot~nd. 

The distribution of rnineraliz~tion nn Prince of '1T'nles Island, like 
that on the other islands, is d~penrlent on t i le  intrnsiw areas. ~ T P M  
the direct relations of the ore bodies to thn intrasjrr! rocks are more 
evident because the ores occur in Ilmny ~ IRCPR nlonp thr c~titncts of 
the intrusice and intrurled rwks. The intrusive arcnn nre ir~rgular 
musses ~ n d  are most promin~nt along the enatern and aauthenl por- 
tions of the island. Limesto~l~s .  gwenrtot~en, and phpllit~s nrp the 
principal stratified roclrs. Copper is tlw rlomin~nt, rnetnl in many 
of the deposits. Tt is presptlt within t l ~ e  eont~ct HII~~DIPS of f l l ~  jn- 
trusive masses, RS on K~snnn Peninsllln and in th~? vicinity of T-Trtta 
Inlet, nncl occnrs XR lonticl~lar masses ar veins along s l ~ ~ u r ,  aonw in 
a greendone schist, c o u ~ l t ~  rock, ns ab Siblnck nnd Copper City. 
Gold accompanies the. c o p p ~ r  depnsi ts as an ncmssory ron~ti  tnen t 
and is found in vein depnsits inclnqcd in limestones n t  Dolomi and in 
blaclr slates or phyll i t~s in the vicinity of Hollis. 

GENERAL STATEMENT. 

The p l r l  mines of so~~tt~enstertz hlaskn nre few and scnttcmd nnd 
only n small number of tllc mnny poltl prc~pccts have I W P ~  derolopcd 
to the prodtlcillg stnp.  hlthaugli illis mchll ia midply rlistril~~hxl 
in a11 the o l d ~ r  ~ w c k  forn1:ltions in the fo1.m of  Irot 11 vrins nntl lodcs, 
it is rarely faand in depoqits st6mrient in s i z ~  ~ l l t l  pride lo cot t~ l i l~ l t r  
vaIrtnhl~ ore hcadi~s. ~ n r l  tllose Iw~~l i t i t~s  w l ~ r r . ~  tlw ore bodies n,rP 

being rnined nre rlerew~ lily s i t i ~ ~ t r d  Inlt tl s110rt didstanre from t idc- 
water, where transport a t  ion fncil i t ips ntltl ~ v n t r r  prlw(!r 1ir0 nvni l- 
able. The ore prorluccrl fmtn t h ~ s e  niirics is toy the mast pnrt frca 
d i n g - t h a t  is, nn ctrt. frr~t~i vil1irl1 tho. g r ~ ~ t t ' r  E ) P I ' ~ ( * I I ~ R ~  of tlie 
p l c T  content can b estfiected by n~nrt lp~n~at  ion. It is thercfare most 
adrantng~ausly treated in a stnrnp n ~ i l l  by amnlgnmation nntl con- 
centration, and the concerltrntes nlo~le dlould be sllippetl to the 



smelter for treatment. However, in certain instances, where s sili- 
ccolls ore is in demand, the gold ore has l>een sold r l i r ~ c t  to the 
smeltcr. In general t h ~  win d~posits mntntain the l a r e  values pcr 
ton, Lilt  the lode ores. though Iomrer in -&da, are p m n t  in peater 
q~~antity. Deposits of both t p s  are h i n p  mined with pmfii. 

GOLD PRODUCTION. 

The 1906 prodnction from the gold minw in aeuth~nstctrn ~ U n s k ~  
i~ given in the folIowing table: 

Iprodttrtifin of I k p  gold mines in ro~rlhrmrfcm dlankm. 1906. 

I QOM. 1 BDVQ. ~ m r e  &r ton. -- - -- . - -- 
m m a *  I 1 . 1  + ~ ~ l a .  S U P . ~ .  

ArnnllnC. Vnlun. amwnt. Vulw. I--- -- -- 
Amount. \'ah .4mmlnt. rmlm. -- -- -- -- - . a- --< --- I _ - .  - 

The prodnrtion for 1907 hns not k n  aa l n r p  n.s thnt for Inoti, 
though t1in dccrcaso is slight. The rxact figur~s (wn not ROI\= lw pir~n. 
nF; ihc statistics are not uclrnplcfc. To obtnin t h ~  totnl p l d  prod~rc- 
tioti of maih~astern ,\lnskn. thnt* from tZlr crlppr win-, wllirll 
arnonnted tn $OS,P31 in InOG, shnnltl Ije ntldrtl to t lit. nlmw fipu.tw. Jt 
is to be nbted that ninp-t~nths of the p l d  o ~ ~ t p u t  wns frr~rn tlic Twnrl- 
well p a p  of ntinm nu 1)onglns Tslnrrd. 

JUNEAU MINING DISTRICT. 

Opemiinns l~nve  been in p m p w  nt  mrmt of the mines within the 
Juneau rlistrict. t h a u ~ h  Ihcre arp ~ Q R *  mining rlcvslopmcnts to bp 
noted. Pmspectinp has nd.r.anc~d nlrlng thc gnld h l t  trl the nnrth nf 
Eagle River, nnd rtt thc h e ~ i l  of Cinld ('rwlr, whrrr nr~rif~rnrlfl qilnrtz 
reins are lwing explored. OIL Douglns Eslnnd nnd tn thn south of 
Junenu nn new finds ~ r c  wprted. The prr~dnrtion for 1907 from 
these minw wt1q wrne\~,rhrtt l p w  than it wns- fnr IDOfl, 

The Treadn*cll group of minm on DoapI.las Tsland, which is the 
principal gold prodr~ccr in ?tlthesstern Alnskn, hns been fnlly dis- 
c u d  by Spnrer a and K i n z i ~ . ~  and only u brief statement of the 
m n t  d~velopnl~nts will be mm~cle Iicre. .-in intc~aatiag improvement 
a t  this p n p  nf mines is the intdtwtion of the rrw of oil in placr! of 
cosl for d ~ a r n - p d a r i n p  purpom. This emnnmixm hoth in lahor 
.-- - . 
-0p. rtt. 
* Klnrle, R A. The Twad-11 gmnp ot mhM. Alsnkm: Trann. Am. I m b  M i a .  m ~ . ,  

mI. 34. 1904. pp. 334-888. 
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and the initial cost of fuel, and has greatly reduced t\he costs for 
p e r .  The availnble water power has also been incree.sed by en- 
lmgiag the dam at the hend of Fish Creek and building u small dam 
on Bullion Creek. 

At the Alaska TrendweII mine the principal de~*elopmcnts more 
advanced on the 1,450-fmt, 1,230-foot? and 1,050-foot l~vcls, and on 
these the are M y  bas h e n  0p~n~t7, for n wirlth of 450 f e~ t .  The 
shaft has k e n  extended to the I.ba0-fwlt Icvel. The ore autmcterl 
was derirerl principa1Ey fro111 the 720-foot nut1 90-foot 1 ~ ~ ~ 1 s .  0 1 1  

the adjoining property, the Seven Hundred Fnot clnim, the 990-foot 
level was extendd to conr~ect with the 1.050-font l e d  of the Tread- 
well mine. and dex-elnpments were adt-snr~tl on the 880-foot nntl 990- 
foot levels. The ore m i n d  is sent to the n ~ i l l  FI t the Mcsicnn mine for 
treatment, though the ald 100-stamp mill on the Seven TT~~ncls~rl 
Foot claim is heing wmorIrl~cl anrl will Ije lrsetl to treat the orr! f rum 
this claim in the nenr f l ~ t ~ ~ r r .  

At the Mexican mine derclopment work lkns consisted ewntially in 
the opening np of stopes froni the 350-fmt nntl 770-foot I P I ' P ~  on the 
Iranging-an11 ore h l y .  On the FIRO-foot  nild 990-foot levels stopes 
hrtvd bpcn ext~nded into t lte main om Imtlp. The l,llN-foot level is 
k i n g  extender? to the east ant1 ~ ~ c s f  and mill ~~ndercut  the ~~orkjngs 
on tlie Scrm lIttndr~r1 Foot clnim. 

The R~ndq. 13tlllion niinc \\-orkin@, which extend well out under 
Gnstinecn C:hnnnel, E I ~ V P  ntl : ~ i n ~ d  a tlcptll of I ,(;:in f ~ e t ,  the principnl 
devcIopmr~lts hnving hm ~stmdcrl on the l,;iCH)-foot Iwel. The 
charact~r of thr om lmdy ~ ' n s  not fonnrl to c l innp mmerinlly nt this 
deptli. Most, of the nre ~ninerl wus tlerivrc? fro111 the.1,300-foot, 1,200; 
foot, ~ n r l  1,000-foot Icv~ls. 

Tho other propertiw nrr 1)nngIns Tslnntl heve h e n  idle daring the 
year. 

GIII.1) ('REEK J l IS lW.  

The devplnprnpnl of tltp mines ~Fong Gold Creek did nnt arilvanee 
ti) the ~stc.nt ant icipntrtl in I9fiT. imd l ~ n s  lmn hindered ~ o ~ i d e r r l b l p  
by litiptinrl rlifliclllties. Plans hnl-e k n  made for I a r g  improve- 
n~ents (luring l9OS. 
The rnin~s. the E h r .  t h p  Alaska Jnnenn. and the Perwwra~lce, 

nre developing l o w - p i ~ d ~  lodp dppos i t s  within a mineral belt 800 
fwt mide, extending from the west side of (;old Creel< soatheastwaxiI 
over the divide t o  S h e ~ p  Creek, n distanc~ of ti m i k .  The lodes, 
~launlly from 10 to 50 feet, wide, are the richer portions of this min- 
err11 h l t ,  within whicIi t he bltick slates and dike rocks are i n t e m t d  
by ni~rnerous quartz stringers and the rock itself is impregnated with 
s~ilphide minerals. 
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The Ebner nlina wns in continua~ls opcmt,ion the first hnlf of the 
pear, and during this pr iod the 15-stamp mill was running most of 
the time. In  the second half of ihc! year worlr wits ~uspcndetl. 

Operations at the Alaska Juncnn mino were x~nowad ihe first week 
in June and mntinuecl till the first of NOVC~~PI ' .  Thc wcnther con- 
ditions during the winter months arc unft~ vorablrt to the open-pi t 
method of mining employed at thig prvperty. The 30-stamp mill wng 
in continuous operation during this period. A tunnel and r n i s ~  WRR 

extended to trndercut the west end of the upper pit, nnd n hoist nnd 
trammay mere: installed at lower pit No. 2, from which or~e-bnlf of tho 
ore miIlet1 wns derivetl. 

At the Perseverance mine ilnrlerground tlevelopmen t g  nTern i 11 

progress throughout the Tear. The om wns s t o l ~ l  largely from the 
nrnirl rnise extending from the adit tunnel to the s~~sfncc,  R distnnce 
of 920 feet. The ore body, which at this point is franl 60 to 80 fwt 
i n  width, hns been developed by a drift 1,100 feet in Iength, m i r l  
from this drift at intervals of 20 feet chute? a.re being extencletl to 
nn intcrmediate drift 90 feet above. From this irlterrnedinte l ~ r e l  
staping of the ore has begun over a length of 160 feet lo ench side 
of the mi=. A stamp mill below the mine I w p a  operations vith 80 
stamps on June I and two months later 50 st~rnps were put into 
urn. Tn November 100 stamps were read7 for we. Iwt the weather 
necessitated tlre discont inlranee of m i h g  operations for the yenr. 
753th the completion of the proposed impro~ernents for ~vnter-supply 
and powcr purpows, it will be possible to operate the 200-stamp mill 
during tl-rr! grpater portion of the year. Small developments mere 
mado by t h ~  rZlaska Persevemnce Mining Company a t  the adjoining 
sheep Urcpk mine. 

I'I~cer mining in Silverhorn Basin na.; advanced bp the Silver 
Rnm 1Tydl.anlic Compnny from Mny 25 to July 13. A hydraulic 
elevator WRS thrn in~trrlld. and wns operated until Auptst 7 ,  when 
irlcrenmd rainfall cnti~ed n flooding of Icy &dch and  Gold Creek, 
which filled i Iw pl~rer  ~ x c a r n  t inns and cans4  n snspension of opera- 
tions So ftrrther work wn~i done a t  this locmlity. 

At  only n fmr of tho min- nad preepects north of Juneau h ~ v e  
d ~ r e l n p r n ~ n t ~  Imn in p m p w  thronghout the year. The Salmon 
Creek, IfcGinnis Gr~rl;, find ;I;fantnnn l3a~in p~~ospwts have baen idle, 
except for tlre complrtion of an~essm~nt, work. ,it, liTTindfall Creek 
no ntternpt was made to oprnte thc plsccr dcposiis, nnd only a small 
amount of prospect in^ ~\*ar; clone on llle quartz veins at the head of 
the creek. Thr Peter5011 C w ~ l t  proapcct~ wcrc! ~PV~IO~ACI in a small 
map thron~hant the pcnr by tho owner. and the ore mined wns treated 
in a !&stamp mi11 on the property. 
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At the E~glc River ~ n i t ~ c a  d~rrlop~~icntc:  \\*rrr ripm~lqly advanred 
daring the p u l -  i n  wnrrl~ of t nir~i~l  r ~ i  11. wl~icli is (Fisp14wcI by a 
fanIt. T ~ P  ~rarkin~s I I ~ V  shmr lmtll t11r ul~nracicr ; ~ n r l  tllv rx t~nt  
of this cornpnrrlti\-ply ~vialr zirrlt? of fnoll i~ig, R I I ~  ~ x t ~ n s i \ - r  d~celop- 
rnents are k i n g  ndvit~~c~carl 011 this win t l rp r~ i t  nt points forther into 
the mountain llcyonrl t 31c fr rldprl znnr. 'I'hp displ~~ccn~enb c~~iiscd by 
this fault.  arb~orlrlts to 11 ln(rrt~l t hmw naf -I00 f c ~ t  n ~ ~ t l  R d o \ ~ n ~ \ v r d  
moveni~nt of "0 fwt. '1'114~ ftr111t p l r n ~  ljnr R grn~ml northcnst~rly 
strike nnd n dip o f  30" 51.;. The strike i r f  tilt- om body is, to the 
northwest nntl the ilip In t I I P  H O I - ~ ~ E P ~ ~ C ; ~ .  'l'ht. w i n  rnngm from 1 to 
1.5 feel. in \\-idill. Ut~vc~loprut~~~ts :I 1.1. 111~0 t l ~ i r l g  I I ~ V U ~ C C ~  on the 
hanging-wnll vtni n lqbrtr f t r t  r ~ c l r . t ! r n ' c a d  c~f t 11rm IIIII i n  w i n  11ntl pnmllel 
to it. This win ranger Fro111 11 few i~lclics to 8 feet in nriclth. Simi- 
1nr purnlEel veins Ilavc* Inlrt~ prospi1c:tcrl lly sllolni ti~nncls at other 
points on the prqwrt ;~ .  .\. t c ~ t ~ l  of 12,0O(F frsrl of  drifts, crclsscuta, 
and raiws hns I~rcr~ tlprttrtl nt tllr Nnglo JEivrr ~ninr .  Tho 20-sl~rnp 
mill an tlre property 1~11s Locn ~ I I  cant i t ~ i ~ o u s  operation tl~rougliout the 
year. 

Chnsidprnlll~ i n t ~ r ~ . r t  1111s l w n  sho~vn in thc 1)lqospcct3 to the nmtb 
of the Enplr River m i n ~ ,  * t  I'nt~krjr 13asin, nnrl nt t hc hcnrl of Cowee 
Crrek, wli~na iuarif~'rtvr1ln c.li~tit.tx wins n1.r Iwing clsplorctl. The Ilivj- 
dmd llodc wris 1~ntlctviit nl,  11 r l t*l) t  ll of :i.iO f~tbi, I1-y n I1IH)-foot tunnel, 
n-hjc11 is twirlg crt r ~ ~ t l r r l  to n It*ir@l~ of 1.700 f~clrt, at whir11 rlistnnre 
it is estinlnterl tlmt it will rrndrrcl~t tlltr CHRCR(~P rein. The Uivid~ntl 
lode, wllich is I w i ~ a ~  ~sptoi-cvl nt t l ip t u n n v l  Ic\?cI, is snjrl tn have a 
width of more lhnn GO f r ~ t  alitl: to crrrltnit~ gmlcl vt11ue.s. 'I'ht! Cilscndo 
is 6-foot q t ~ n r t x  veiu t l ~ v ~ l r ~ ~ w c l  o t ~  t lw surfnc~  by two pmqwct 
shafts ntirl o p n  cllts, 'Tile .l~tlin, Puzzlrt.. S ~ n d u y ,  nntl other 
claims adjoin t l w  rlln)ve-r~n~l~~(F p ~ m s ~ w t s  and inrl I I ~ P  some promising 
vein tleposlts. .\lmut I!, ~nilrc; 11rrl-tll1~r.it of Snnkcc Rn.cin is the 
Cot trell-Spnlrl  in^ ~ I Y I I I ~  tr F F I I I  ~IIFS,  n t ~  w l l i ~ l ~  R rcitl is rclport~d to be 
expswl OWI' n Irtlfl11 of I .XK) f w t ,  nrhrrnpin~ 94 fcrt in width ~ n d  
carryi~~g pdtI \.a~lu~rn.;. .\ c.nl<wlrt t  m n ~ l  11;O fwt l o n ~  r~ndtrcuts the 
w i n  10t) feet in c l ~ p t l b .  O r 1  tllr Illnrk Cllirf clriim, t c ~  tlie nnrtlleast, 
w i n  dtposils pnr;tllrl t a r  tilt. C'rrttrt*ll will 1 1 1 ' ~  1wi11q ~xplorerl. Qtl~er 
pros~wcts t\*l~icll 11srv F r t a t ~  rlrcelnlwtl rltl  ring the yri~r arc tJw Jln~lrl 
F. gtrtnp, nli w l l i t q l ~  s r l l  s(k+frn~t tun~!rl crwwuts n -l!-fmt rcin 50 feet 
in ticpth : 1 he .lrlJrrta-Jt*t~-c.~~+.f I I ~ F I I S I ~ I I  ~ ~ I I I ) ,  \\*h ich is sr~ppos~d ro 
inclnde tlw rlortllw~rtrr'l~ ctotit itl1111t inn of t l lc .  Cot trcll rci11; tllp B ~ I P  
J a y  clnim, on 11,311r.11 II vc1i11 t l ~ ~ m i t .  i.: nl3~nctl by n 23-font drift 
tunnel ; and thi. Y ~ r t ~ k t * ~  14rly n11d I ' n n k ~ ~  Girl claims. u-11jch map 
b an ~xt~ns ic ln  nf t11~ T + l ~ i r a  .lay w i n .  On ihc Gold Standard group. 
adjncent to JSrl~o Inlrt, rfin.;idrtnblr work was done during tile 
latlter part of the year, r ~ r l d  fuvurflblc resu lta are reported. 
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In the Berners Bay region the Jualin was the onjp mtne where 
developments were in progress. This property was opernted under 
a lensc, work haring hegrn tlre first of June and continued until 
Octolwr. During this period the 10-stamp mill wna in operation for  
f if te~n wwks. hvdopments were carried on principally on the 
220-fmt level, a crossctrt being extended for 250 fcct from the shaft 
to undercut the north rein, which a t  this Ievel was found to h O feet 
wide, and nlong it 80 feet of drifting mas done. The ore miner1 was 
taken from thc west vein, along which the drift has been carried for 
350 feet. Above the 220-foot level most of the ore hna been stoped 
out. Only n fam men will be employed during the m i n t e ~  ta continue 
the developments. 

The othcr rnines in the Beram Bay region have lwsen idle bccaum 
of litigation difficulties which still remain unsettled. 

Mining p m p w  at  thp rnin~s and prospects south of Juneau hus 
not h e n  cxtcnsive, and a t  only one locality hns there h e n  any gold 
production. Small dev~loprnents have taken place during the yew 
on the Bach group of clnin~s at Lin~estone. Inlet, where n, quartz vein 
averaging 24 fmt wide nntl incloscd in granitic countq rock has been 
exposed over a length of 500 feet. 

At Snettisharn work was advRncecr in the CrpstaI mine from early 
spring until Intc in the fall, nnd ri considernble tonnage of ore was 
treated in thc 5-stamp mill on the property. The upper tunnel was 
connected with the sxond level by n r a i ~  and from thc second level 
a shaft has k n  started. 

At the Holkham Rap poup  of clnimg locnted on the wuth side 
of Endicott A m ,  small deve lopm~nt~  nyert? made during the wmmer 
and R right of way for nn ueriaI trarnmnp wng clc~rcid from the beach 
to a point nt an elevation of 1,500 feet and 4.500 fwt from tidewater. 
From this p i n t  a crosscut tunnel 11~s been startetl tn I I I I ~ P P C U ~  t h ~  
vein deposit 400 feet in depth at a distance of 420 feet from its mouth. 

N o  nttempt was made to renew operations nt the Snrndum mine. 
Exccpt a srntlll tlrnount of assessment and pmspect work, there was 
no mining activity in the vicinity of ITindham Bay. 

Them hns been no noteworthp mining progress at the prospect. on 
Admiralty Island. Small improvements have h e n  made on the 
propertie?;; adjnwnt to Fanter Bay. and assessment work is reported 
to hare been done at the ~lammotli group of claims near Young Day. 
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STTKA MINING DFSTRECT. 

The only active mining operntians dnr~nc  the p a r  within the 
Sitka mining district h n r ~  l w ~ n  at  t1.1~ D~Groff mine. owned by the 
Chichagof Gold Mining Cornpnny. ,It this mine n 2-damp mill 
with a 'CVilfley concentrntor \vns ~recterl nnd n stearn plant and a 
2-drilI air cornpremr instltl1t.d. Thc drift along the \ * ~ i 1 1  nt the 
upper tunnel 1 ~ v ~ l  was ~xt'entl~d for C'CO fwt. nntl at a point l5rJ feet 
lower, on e level with t l~t .  nw 1)in in the mill. R WCOIIC! tl~nnel hss 
been s t a r t ~ d  to d ~ ~ ~ l n p  t h ~  rein a t  this clepill. The mi11 began oppra- 
tions the first of S t a p t r m 2 ~ ~  niid wns run to i ta  f ~ l l  capncitp the rest 
of the gear. On the 31iIls prnspects,-jitst nbove the DeGroff mine, 
a 300-fot  drift tatincl wns est~r~rltvl along the rein. and below this 
a 70-foot drift tnnneI, nnrl ~ncournginp resi~l'ts are reported. 

Thp vein snrl EWIP (1cp04ts ~ ~ ~ I I C C I F ~  to  Silver Ray, on Rnranof 
Tsland, some nf which I W ~ P  ~ ~ f e 1 1 s i ~ ~ 1 . v  de\*elnpd in former years, 
have received l i t t l ~  ntient ion this ywr. no morlr, CXCPP~ a~sesment  
work on mme of the properties, h a r i n ~  lwen in ~ ~ O ~ T C S S .  

WRANGELL MIMING DISTRICT. 

Thew hns been little p r o g r e ~ ~  mithin the ITiranplI district dm- 
ing the last year nnd no new disco~~ries  nre reported. The Olympic 
Mining Company wnrwcd operations with n small crcw of nlrn in 
Map and continued until ,111p1~t, work Iwing done the 1 l e l ~ n  S. 
group of clnims. So important deve1oprn~nt s \v~rc! nccornpliahed 
on the gold-copper prospcts .st the head of nr~nrnn Canal. 

KETCHIKAN MINING DISTRICT. 

GoId plays but A minnr sirle in tlw mining intrwsts o f  the Retdl- 
ikan district. and its, prodrwtion hns I~wn larply  from thc rnpppr 
ores, which cRrrg from 50 cents to V3 in p l t l  prr ton of arc. h this  
district gold depositc; orcur Incnlly, but n t r  too widely *p~t.ated 
to permit the definition of n minrrnl xonc. The mmt general dis- 
tribution of this r n ~ t ~ a l  is in ( I lc, sln tes nrld grren~tnnes bordering 
Tenpss Narrows land rstpriding ~ i n r t h ~ ~ ~ n r ( l  nit Clt~~~clnnd Peninsula, 
whew the gold occurs in lntle deposits. On l'rinw of TTales Island 
it is fotlald in rein <Isporils inclawtl in 1imest~ne.s. as a t  Rolorni, and 
in black slates or phplli te* iu tllc ririniiy of Hollis. 

Jiininp propcss nenr Dollomi has been confined principally to the 
Valp~raisn nnrl J'nnl rlnims. On thc former there are two s h ~ f t s  
150 and 225 feet deep, nnd from the dceper one three lsvels a t  depths 
of 90, 150, and 200 feet have been extended along the vein for 179, 
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350, and 250 feet, respwtiv~ly. The VaIparniso vein ranws from 4 
to 10 fwt in width, trenrls k'. 56" llTPI'., nnd dips 30" to 50" KE. On 
the Pal11 clnim. nlang the north sl~clre of Pntrl TAnke. several shafts 
h a w  been stinlr from 10 to 80 feet on tllc vcin. nnrl from the bottom of 
thcw shnf l s  drifts nre k i n g  extended. trnrnwnp from these prop- 
erties to the I~ench mas also rompleted during the year. h'o work 
wrts ~ccomplislied rtt the Golden FLece property, Just north of 
Doltmii. 

' T l~ r  rlev~lapmcnt.s ripnr TTolIis mere principnlIp on the Julia clnim, 
which ~fra.s snl[l curly in tlie yPar. An inclined shaf t  220 feet dgep 
wns sunk otl the w i n  ilcipmit.. rind from this shnft drifts II~C~C. ex- 
tendwl. At fhc CrackerjnvB mine operations wen! in p r o p s  f r m  
hl~rrll until June. The other prospcts near I lollis were idle cluring 
the ppnr. 

GoItl rlclsosits are being prospected at otller locnlities an Prince of 
1Tnles TsIsnil nnd on Dnll Js l~nd,  hut its yet they have not become 
~ ~ Q ~ U C Q F ~ .  

G A A V ~ K A  r 8 l ; n s ~ .  

D~vrloprnm~s nt  the, Gold Strcnm mine. owned by the Irving Con- 
sofidei~rl Mining Compnn;p, mere in p r o p m  clnring thc srmmer 
mnnthq, but t h ~ p  Irere not ext~nsive nnrl thc 3-stnnlp n ~ i l l  on the prop- 
erty wns i t l l ~ .  The de]>osif consists of 1~ 10dc 4 to 8 E C C ~  wide inraIosed 
in p n L d n n ~  whist, zinc1 within the l d c  the principal ralncs nm 
cnnfintld tn nn ore shoot 50 feet in 1enflll pitching nt nn angh of 60" 
SE. It is d e v ~ l o p ~ d  hy t~ I1 6-foot shnft nnd nhotll. 600 feet of drift- 
ing. A scroncl nncl wider l d e  clepmit, 100 feet soutllwest of the first 
nnrl pnrnllel to it, Iins btlen prospected by a shnft and surface t.rencl~es, 
thoi~gh I hu olr* vnlues in it nr0 lower thnn those in the smaller deposit. 
'I'lic other prnspects on the islnnd were developed t o  but a slight 
extJcnt. 

CLEVELAND PEN TNRULA. 

Mine dev~lnpments on Cleveland Peninsuln dnring 1907 were con- 
finccl lo tile (;old St,nnflnrrl p o o p  nf claims nt. I l e l~n  Bnp. The 
dcposit ~t this locnlitp consiats of quartz veins in n nnrrow belt of 
prrcnstonc? whi~t  carrying warns nnd pwkets of rich fire-gold ore. 
The mino is d~velnped l ~ y  n s h ~ f t  115 feet cleep and by 700 feet of 
rlrifts find tunnc1.s. 'rlw surfnce equipment consists of a compressor 
plant nnd n 5-atamp mill. At the other prospects on Cleveland Fen- 
insula nsseAslnent wor11 n1011c) wag done. 

REVILLA OTGEDO ISLAND. 

On Revillngipdo Islnnrl prospecting has b p ~ n  ndvnnced in a small 
WRY nt the gold cleposits nlong the s11ort.s of Tonpnss Narrows, George 
Inlet, and Thorne h m ,  thoug11 no important developments are noted. 



The $err I ~ v c l  mine. at  the h ~ d  of Thorne ,h, remained idle, 
tho~zeh small in\-estiptions w ~ r c  in p r o p s  on some of the adjoin- 
ing prospects. 

COPPER J n 3 i S  hSl3 PROSPECT%. 

GENERAL STATEMEHT. 

The mIItwnrP of coppr in sonth~nst~rn Alaska iq confind prin- 
cipnllr to Prince of IYnles Islnntl. where it is found in the form of 
contact-metamcrpliic rlcpwits acljncent to the granitic intrnsivc.;. ns 
at  Copper J l o ~ ~ n r ~ i n  arlrll on ICns~an Peninstrla. arid as ~ ~ P P D I ~ R ~  
len*~ and mnms trln~ig the shearing zons  in the grwnstnnt! ~i~ltists. 
as at Siblack. Thr I b ~ ~ l k  of tlltr copper ore is  chnlcappritr, nrmm- 
panied h?- p?-ti t ~ .  r n s p c t  ite. pyrrhotite. end other sulphidc rninc?mIs. 
With one exwpt ioti. nn ttiely, on Copper hionntain, carhonntt! and 
oxide o m  RW pmcticr141y absent. and the zone of secondary concen- 
tration nr wmndary enrichment is wanting or is too m a l l  in e x t ~ n t  
to In? i n ~ p r h n t .  Tn pnernl, it ma?. 132 stated t hnt wllere copper ores 
are h i n g  m i n d  ia sorltE~eastern ,Uaska the ralues in the ore will 
not decreaw with incrcasinp depth. thm~gh. lwnow of the i r m ~ l -  
laritp of the ore Imlilies. the rrtle to o l ~ t r e  in exploitation is to foF- 
low thc ore nnrl not to drire long crmr;ct.tt trrnn~ls with the espectn- 
tion o f  ~tnclerrutting the deposit in cl~pth, Far the most part. the 
copper ores cnrrp hilt. R m n l l  percentnp of c.~pppr nn(1 l e ~ s  than a 
dollnr per ton in gold and q n i r u ?  euc~ptional mining anrl tmns- 
portntior~ conditions to i~ls~tre profitnbtc estrnction. 

PRODUCTION. 

The following tabb +1101rs I ~ P  nn~ot~nt  nnd WIIIIP of the cnpprr. 
gold, ~ n d  sdrer procll~mtl from ilie coppcr o m  in southmstrrn 
,;Hasks during 1906 anrl the averngc ~rontents per ton of ore miner1 : 

~- - -- 
a C m ~ n t n t l o n n  h a m  on nerrnas prlrr of mppt (W.192) anal rllrpr I)DR?) fnr lW. 

For 1907 the mppw prorlnctinn from southenstern Alaska is esti- 
mated approximately nt 4,750,000 pounds, valrl~d alt. $950,000. 
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RETCHIKAN MINING DISTRICT. 

On the west coast of Prince of mTtlles Island all t,he important mines 
and pmpects are contiguous to Hetta Inlet, a deep embayment which ' 

is connected with the Pacific Ocean through Gordova Bay. The prin- 
cipal mines are centered around Copper Mountain within an area 
about 8 miles in diameter. An intrusive mass of p n o d i o r i t ~  occu- 
pies the central portion of this area, and surrounding it are the 
intruded sedimentary rocks, consisting of limestone and quartzite. 
At the contacts these sediments are highly altered, and ~t many locali- 
ties they have been replaced by ore-bearing minerals, such as  garnet 
and epidote, in which the ore accurs in irregular masses. Overlying 
the Iimestoi~e and quartzite and forming the shore outcrops along the 
east shore of Hetta Inlet arc slates and greenstones in which copper 
deposits ocatr in the form of veins occupying shear zones parfillel to 
tho t r ~ n d  of the inclosing rock. Subsequent to the deposition of the 
ore there were intrusions of numerous diabase dikes which crosscut 
the ore bodies and apparently have no genetic bearing on the ore 
depmi ts. 

The mines and ore bodies have been desc~bed  in previous reports, 
and it remains only to discuss the latest. deveIopments. At the New 
lrorIr and Indiana mines, on the. south slope of Copper Mountain, 
work was suspended in the fa11 of 1906, and the properties were idle 
daring 1907. The Jumbo mine, on the north side of the mountain, 
has kcn actively developed throughout the year. The aerial tram- 
way from the mine to the wharf was completed cstly in the year, and 
om shipments were begun to the Tyee smelter in British Columbia. 
The cnpper deposits mder ddwelopment consist of an irregulnr body 
nf cl~slcopy-ite ore, 30 to 40 feet wide. 120 fwt long, and about 140 
feet in depth, occupying n nearly vertical position. 'The eonttrct. zone 
in whiclr this ore bcdy occurs is 200 feet in length at this point, gran- 
ite forming the foot wall and  limestone the hanging wall. ?The mine 
wnrldngs consist of four tunnels between 1.500 and 2.000 feet in eleva- 
tion, the mltin tunnel being at 1,700 feet elevation and 280 feet long. 
At a point 180 feet from its mouth a 130-foot vertical raise connects 
2 3 ~  ~ B T C ~  with the s tops in the ore hdp. d lower tunnel has been 
started a t  FC point 1.57 0 fwt in elevation, on st Iev~l  with the ore bins 
at the upper terminal of the aeriaI t.mmmnp, and is to be extended to 
undmmlt thc present mine w m k i n ~ .  To the northeast of the mine, 
on Jumbo cluims NOS. 1, IA, ~ n d  2, a large deposit of magnetite ore 
carrying cnpper has been developed, though as yet transportation 
facilities hnl-c not been extended to this lmali@. 

At the Ilonghbn group of claims, owned by the Cuprite Copper 
Comprrny, which adjoin the Jumbo claims on the east, explorations 
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were in pmprm dnring the prenter part of the year. The mine 
workings aw at an cle~ntion of l?GOO fect, and an ore body includecl 
in thc mntact zone betwmn lthe prnnite ~ n d  limestone is being 
d~reloped. 

Thc C'nrbin min~,  nwn.rrl by the Al~skn  Metals Company. FIX 

npmted durinp tllr first frrc tnnntlis of the year, nfter which work 
\~ ,RJ ~rtspcndcil nnd thta l r l i n ~  h n a  airwe h e n  irlle. The ore body i s  n 
voin dcpnsit, 1 In ,? f ~ c t  wirle, of tltnrly massive wilphide ore. in- 
rlosed in a grccnstnnc scllist country rock. It hus l w ~ n  rlereloped 
Iy R drift t l tnn~l  !!In fwt in 1~n@h ~ r l d  n shaft 100 feet deep. Fronr 
f h~ bottom of t lie allnft cmsscllr s ~ v t r e  driven to investigate deposits 
n t  this cl~pfh. h~t ~ J I P  P('SIII 14 arc wportetl not to haw h e n  farorable. 

The Cnpln*r City m i n ~ .  nlsn known ns the Red  win^ p ~ ~ p ,  has 
bwn r l ~ v ~ l o p r t l  zhmrtphclut the yeat. Thc ore l d p  is similar to 
that o f  the  orbit^ mint.. tl~oligh the ow contnins n b i ~ l ~ ~ r  permotage 
of mptwr. TSIP mine is dcrelqml 1 1 ~  an inclined s h ~ f t  120 feet deep, 
fmm ~vhicli In-o le\*cls at 50 nlid 100 fwt in depth hare bevn es- 
l~ndcrl.  ITrnnk the 100-foot I~rel n winze Elms bscn sunk for fin feet, 
nntl Smm this n t l l i ~ ~ t i  1~wl is k ing  s r t o r t ~ ? .  Most of the ore a b v e  
the 200-foot level hns 1wn tninetl. 

At tha otli~s ~ M S P C P ~ S  nrnr Itettn Jnlrt, nan~ely, the Grwn Jfon- 
ster proup, Flcttn Slountnin ~~msywrts. Goi~ld Islnnd pro-qwd", nnd 
SuItnna g~ .r~up,  litt lr or no dr'relopment work trns accomplisl~ed dnr- 
ing  t l ~ c  p r .  

RAB. \AS PES LS.SrLA. 

On Knsaan Btninmln nrr located the princip~l mine3 on the east 
side of Prince of n'nlcs Island. and k n u w  nf their irnpnrtnnr~ f l  

detailed topographic and geologic survey mas made of this nrPn dilr- 
j n ~  the Inst simmer. A\ statemerit of the resrrlts nf this work nntl n 
description of the mines is contained in a separate pnper in t hi* - report. (See pp. 98-1 13.) 

The Niblack rnin~, on the south side of SiMack Ancl~orap. hna h e n  
operated stmdilp througl~orrt the i m p .  The shaft. lins been extended 
to a depth of 390 feet, and from this the 300-foot l e d  is I ~ i n g  openpd 
and investigations are being ailranwl on the 295-foot lercl. The 
total underground  ork king at the c l m  of 1907 were e-timnted at 
5,500 feet. Three large ore bodies hnvc k n  o p e d  in this mine, 
k d e s  smaller reins and maws .  The north or foot-walI rein is 
200 feet in length, averages 20 feet in width and aEo11t 100 feet in 
depth, and hns h e n  dereloped on the .iU-foot and 100-foot lcvcls. Tho 
south vein, exposed on the 150-fmt level. is similar in character, br~t 
not so large. The third important ore body has been developed on 
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tlw 225-font levrl: anil i s  e x p ~ e d  for 90 feet in lenx@h and 15 feet in 
\vic?t h,  Rtmn t rlisco~erics 05 new ore Ihodiw containing higher ~ a l u e s  
in r-nppr nrrr rrportcd from the 3OO-foot l e x t  ~ n d  are being devel- 
optl .  Thn other ~)rrqwrties in NihI~ck Anchornge were idle except 
for t firm ns+wne.rnt warlr ncrompl ishud. 

Tho (*yrnr~~ n ~ i n ~  i s  l l o t ' t ~ t  rtl on kfin~ral Cr~ek ,  three-fonrths of a 
. nil tr iroa~ tl~ta hpnd of Knl-th Arm. Dovclopnls~~tr; a t  this mine were 

in progrr~s tlio first 1111lf nf the penr, bul w m  then discontinrt~l~ 
Thr lwnperty i s  tF~v~Iopctl hv n 100-foot sl~nft  fmrn which tnvu 1e~els. 
nt 50 nnrl 100 fwt, h i ~ r c  hccn clrtcnrl~d. From the mine R tramway 
4.200 feet long !?as bccr~ h i l t  to tho Iwacl~, wherc ore b~rnkers and a 
rr-liarf 11~vn lrcri~ rmctcrl. Thn o l r  lmdiea fire win depn~itx f m l  1 
to 10 Tclet, i l l  width, i~~clnwd in R lim~stonc ronntry rcsclr trllich is 
intcrstratifictl \vith bcdg of q~r~r tz i t s  rind pwtwlont! .whist. The ore 
c o n ~ i s t ~  of pyritc nnd chnlcnpyrile in n quartz-culcitc p n p l e .  

AKOWL anw. 

At, tlln lirntl of McICi~~xie Irtlct. n ~ n r ~ t h  I~rnnch of Skon.1 r i m .  is  
thc litiayyrm rlline, onnrcl hy t h ~  Oinnr 3 l i n i n ~  Cnmpnny. The 
nlinp in I ~ I c H ~ ~ v I  X milrc: frnm tirlewnter. nn cxlt*rrttinn rlf ?.(;T)r) fwt. 
Tn Ji~ lp .  3907, n p m t  inns n'cn* rme\rerl nntI \\-PIT in  prop^ 11nti1 
Ortol~cr, nnrE nrt! s11ipar~nt.s we1.e tnnrfr In tlic Tyrc m r l t ~ r  in rJritisll 
Coltlmllin. 711r. OW lmlits am ~ l ~ n p t ~ t l  lensr~ of ~uIphir1~  o w  
mint. i t l in~ in ~lrilre and dip with t l ~ r  r;rllidositp of tile inclming 
ppiwnid cliorite country m k .  Thry h n w  twm ex-1 on tIw 411s- 
f n c ~  Ivy olwn pits nand twnches nnll urn crc~wnt in t l~pth by the 
T'orrcll tmjnc!. 9 0  feet in 1 ~ n f i h .  Four om hdim nm PX~OSPII  in 
this runnel. from 6 to  90 feet i ~ r  width. ant1 l l ~ r r  l w n  r l er~ lnpd  hp 
350 fwt of drifting- T l i ~  om i a  cornpwxl principally of pyrite, n.itE1 
a srnn1l p n ~ n t a p  of rllnlropyrite mntl accompnniccl I y  pprrhot  it^, 
sphaletit~. R R ~  wme 11inmrt  it^, 

hposits of pilr~r. I P R ~ ,  and zinc ores are not pl~ntihll in aonth- 
~as tcrn  .Ilnskn. The!: nre hing rl~vcloped nt  only t h w  locnlities, 
and fmm tll~sc the metnl prmluctlon has hccn slight. Silver js p r w n t  
in nrno~rnts ranging from one-fifth of an ounce to  8 ounces per ton in 
t IIP mppr ows: and in f h ~  gold o m  its mnknt i s  dependent on 
the amount of v l r l  prwnt ,  the rntio being npproximntely S ounces of 
siIrer t o  1 nrrnce of gol(1. Lend occurring. it1 the form of galena is ----- -- - - 

= A e r  t ~ h l p  for m p p e  ~rndnctlon, n. 01. 
*RE+ tnbtp tor  old ~rroductlon, F. AR. 
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b ing  m i n d  in small qugntities frmn the prospects on Coronation 
Island and the Moonshine prospect in Cholmondeley Sound. Zinc 
is not h o w n  to occur in ronlmel-cin1lp valunble amounts, though in its 
mlphide form it accompanies b t h  the copper and gold oms. 
The Moonshine prospect is located on tllr xest  side of the south 

arm of Cholmondeley Sorlnd, at. an elevation af 2,400 feet. De- 
velopments were energeticnil? prmecnted on this property during the 
year from M q  until Kov~n~ber,  though the restllts att~ined were not 
so favorable as was expected. The ore body is n, vein deposit occupy- 
ing a fissure cutting obliquely across limestones and schist count,ry 
rock and traversing the top of the mountain ridge. Inere  it cross- 
cuts the limes ton^. it. is apparently a repl~cement deposit, ranging 
from a few inches to several feet in width ; but in the jncloshg sd1irst.s 
the vein is sm~l l er  and is in Inany places represented by n narrtltv 
gouge seam. ThrougI~out the vein the ore occnrrence is irregular, 
the ore being found in scattered masses. It has heen developecl b,v a 
s l~aft  100 feet, deep ant1 at a point 550 feet farther west by n drift 
tunnel BM) feet in lengtlr which is being driven to  connect with tliu 
shaft at a clepth of 333 feet. 

Narrow, j n-egular rein r l ~ p s i t s  of gnlena orc have bcen developed 
at Egg I-tnrbor, on the north .end of Cornnation Island. Tlzesa dt3- 
posits occur in H. limestone country rock, forming small masses along 
slipping plan~s,  and have b r ~ n  developed by short tunnels at  points 
&tween 700 and 1,000 feet in elevation. 

The silwr-lead prospects in Glacier Basin, on the mainland east 
of, Wrangell, are located 7 miles from tide water, at an elevation of 
2,200 feet. Thc ore deposit consists of well-defined quartz vcim 
traceable far long distances dong the surbce  and ranging from 4 to 
20 f e ~ t  in width. The veins are hearilp min~ralized with g~lenrt, 
zinc blende, pyrite, and chxlcopyrite, the princip~l valuaq being in 
silver ant1 lead. The proprrti~s at this localitmy were bonded early 
in the spring and investigation wns carried on during July arid 
August, after which periorl work was suspended, 



COPPER DEPOSITS ON HASAAN PEKENSISLA, PRINCE 
OF WALES ISLLYB). 

By C ~ A R L E S  W. WRIOHT and SIDNEY PAIUE. 

The geolqic studies o f  K ~ s ~ a n  Peninsula carried on rlliring the 
sumrnrr of 1907 hy thn writers and the topgmphic mnp of this nrea 
~nadc  by 33. ET. Witherspoon and 6. TT. Rag1.1~~ r~pwwnt the first 
rletaiIecl investigations 117 the United States P*eologigical Survey in the 
Ket~:hiBr~n mining district. The awn cmhmws abc~ut 05 sq~~nro miles 
I~t~i ioen 111titudc 55" 25' and 95" 40' ~ n d  longitude 132" 6' and 133" 
3.5'. Ilurinp I l w  p ~ ? o g i c  investigations specinl attention was given to 
the occurrcnw of the copper ores ~ n d  tllcir rclntion to the d i f f ~ w n t  
rock form~tions,  and it is expected tllut. the: knowledge gained by 
them studim will indicate where practical exploration may he mmt 
ndvantapously extentled in the senrch for nrw ore bodies. In this 
prcilimina~ report only nn o u t h  of the g m l a ~ c  fncts, tentative con- 
cIusions regarding tlre ore deposits, nnd britlf descriptions of tho 
mines nntl prospects arc pwnted. The finnl ronclnsions may he 
nt vnriance in certain pn~tic~~lnrs  with those here wt forth, inasmuch 
ns the lerrcal mapping \\-as not cwmplcted and the notcs ~ n d  mllections 
~ R I ~ G  not been studied in clefail. 

Kas~sn  Pminsnla is R pmrnontary on the past s i d ~  of Prince of 
Wales Tslnnrl, 18 miles in length ~ n d  from 3 to 6 mifen  mid^, pro- 
jecting into Clarence Strait and slleltcrin~ Kasaan Bay. fig. 1.) 
It is a &ep, he~~vi ly  timtsemd rnountltin ridge with summits mcl l ing  
altitudes of 1,MM to 3.000 feet. Sear t h ~  center of the peninsnlrr a 
valley nenrly wparates the mountain range and extends from the 
'' Hole in thc W n l l  " to a point 3 miles sonthrast of Kasaan. At the 
northeast end of tho peninsula there is nlw a bmnd, lorn, marshy 
vallep 4 miles in length. extending from the head of T~lstoi Bay to 
a point 3 miles northwest of Kasaan, and another vtlllep 3 miles in 
length extending fcom the head of Thorne Bay to the east sid? af 

8& 
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Rtl& ]Bay. The upper limit of timber on the pninauln i s  from 
1,500 to 2.800 feet a h o w  WII level : the ralleps nnd gulhes  contain 
a dense growth of shrubhec, which rendem prospcting d i f i c ~ ~ l t .  
The summits of the ridges ace opn,  except. for small clusters of scr~lb 
pine. 

The m'Eief of the penir~snlfi is t~-pical of the mom mature topop 
rapliy of the islnnda as corilpared n-ith the rugged, morr ~11nlpt to- 
pography of the mainland. 'Che mountain sun~n~its are dome-shap~rl 
ztnd on thrm lie 1 ~ r p  errrltic bowlders, nn evidence of g l ~ r i ~ t i o n .  

FIG. 1.-Map n l  t i a ~ a n  I'vnln*~ll~r, t ' t~rru.v I)? !Vrrla-s Irlanrl. *hrm-!nx rl l~tr i l~ut lon of 
Intnl i l rv  rrlrw. n i l n r ~ ,  nntl Irm*t~tnclM. 

The rallep. which ext~ntl riort hresrtl: from points Jlenr thc l i d  uf 
Karwan Bay, are hrond arrtl c m t ~ t i ~ l  many I n k ~ s ;  thcy are mc!ipied hy 
dwp deposits mnlpmrl of I ~ r p  a ~ i d  snlall Imn~lders cmh(2ded in 
glacial claj-. The islands nntl sl~nnls n t  dlrr Pt~t~ranca ta ICnrtt~ l3ny 
arc made up largely of thew pl~cial  deposits and represent tho t ~ r -  
minal m o m h  left hy fnrn~er ire fields. 

The occurrence of copper nn Kasmn Peninsula was known to tho 
Rumians as early as 18f;:i. but. not until 1900 did active mine devrlop- 
ments bgh. It is now the principal copper-producing area in ~outh- 
eastern Alaska. 



PRODUCTION. 

The first production of copper from .Kasaan Peninsula was made 
in 1905, the year in which the smelting plant at Hadley was com- 
pleted. This production continued, gradually increasing in amount, 
until the autt~rnn of 1907, when all the mines ceased operations. The 
following tnbles show the total metal prodilctjon of t.ho ores derjved 
from the copper miria on Rasaan Peninsula, and the average content 
per tan of. ore. 

. -  Total 

Oslrurs, 

~versge prkn of mctsls: Im. mper. b)*15(1 w wnnd: rrllvw. W.iW onr mam: lROR copmr, 
W,lW per Ilound: ~i lrer ,  W.57 Jcr arncc: 1". coywr, W . 3  [scr pound, sil\-4r, $0.88 p~r'nllor'e. 

Avrruga cwntmt pgr  toib of orp fmm copper mines on Kaslaan I'mlnnr~lra, I905 
to l!K'7. 

The rocks which cornpow Kassan Ppninsula ure of intnrsiv~, ex- 
trusive, sncl ~dirnent~ary origin. The Entrusivw include gano- 
diorite, syenitrt, hornhl~nde diarit~,  and, Inore rarely, p n i t e .  Theso 
rocks invade lirnestorl~ Iwds and stratrt of highly altered scdimentarp 
and pymclnstic rocks rangina from greenstone tuffs to sandstones 
and conglomerates composed Enrgelp of igneous material. 

STRATIFIED ROCKS. 

The stratified rocks include t h m  of sedimentay anand volcanic 
origin. They occur principally on t,lie northern portion of the pen- 
insula and adjacent to Tolstoi and Thorne haps, and am made. up of 
rnetamorphowd bedded rocks, usu~.Ily epidotized . and containing 
amphibole nnd pyroxene crystals and in places altered to homfels, 
quartzite, and mica schists. These rmge in te.sture from fine- 
grained tuffs, slates. and sandstones to conglomera.tas containing 
pebbles 2 inches in diameter. Tb0 conglornerahs are made up of 



fragments of igneous rocks, as well as of limestone and quartzite. 
The sandstones and peenstone tuffs are composed largely of volcanic 
material, and because of their induration they closely resemble mass- 
ive igneous rocks, though in most places their fragmentary charm 
ter can be recognized. The limestone beds exposed on the p i n -  
sula are entirely recrystallized and both evidence of structare and 
organic remains are lacking. They are of importance becalm of 
their amxiation mith and relation to the ore deposits. On Long 
Island, which occupies the wntral portion of Ka~aan Bay and lies 
1 mila sonthwest of ICasann Peninsula occur limestone h d s  con- 
formably underlain bjr feldspathic sandstones. Interstratified in 
these limestone beds near their contact mith the underlying rmks 
are thin beds of sandstone find conglomerate, mmt of the pebbles 
in the latter being of porphyry. In the Iirnestone beds themselves 
Devoninn fossils are abundant, and callections at  t.his locality were 
first made in 1901 by -4. II. Brooks, nnd in 1905 a more conzplete 
collection was made bv E. bl. Kindle. Bmause of the analogy of 
these rocks to those on Kasaan Pe~linsula the latter are provisiontrlly 
considered to be Devonian. 

The structure of the sedimentaries exposed on Long Island is of 
interest because of the two systems of folding represented-an older 
system of small folds with a northeasterly strike, arid a later system 
of broader folds which trend to the northw~st and belong to  the main 
system of the coast. Range. On Rasaan Peninsula the structure of 
the bedded rocks has been so gre~t ly  interrupted by the intrusive 
masses that no persistent lines of strike and dip could be followed, 
though the most prominent direction of the bedding planes was from 
northwed to mest, with a steep dip to the southwest. Two promi- 
nent jointing systems are also present on the peninmltt-one strik- 
ing N. 15" to 25O E. with m dip of 60" to SOD STY., and the other 
striking Pu'. 50" to 70" TI'., with a steep dip to the northwest. 

INTRUSIVE ROCKS. 

The intrusive rocks occurring on Kasnan Pminsula all invade the 
sedimenhry strata and are, therefore, of more recent age. (See fig. 
1.) The principal intn~sirp is the granodiorite which forms the en- 
tire southern portion of the peninsula and occupies wide areas in the 
central ond northwestern portions. But liktle is lrnown of the rocks 
that were intruded into this area previo~~s to the gxanodiorite, this 
being the oldest intrusive rock recognized. The granodiorite intru- 
sive~,  however, vary considerably in composition and probably rep- 
resent several periods of igileous invasion during one general epoch, 
though in some of them this difference can undoubtedly be attributed 
to segregations within the igneous magma during solidification. 
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After the ganodiorite invasion granite and sgenite dikes, some 
of them many hundred feet in width, were intruded, besides numer- 
ous dikes of pegmmtite and aplite. Somewhat later, or possibly dur- 
ing the same period, rocks mom basic in oornpo~it~ion intruded the 
area, u1m in the form of dikes. These were f~llowed by felsitic dikes 
from 1 to 100 feet in width. Still more; recent are the diabase and 
basaltic dikes, both of which are later than the ore bodies. 

The occarrence; of ore on Kasaan PeninsuIa is similar to that in 
the vicinity of Hetta Illlet,. The ore bodies are contact-metamorphic 
deposits, mcnrring usually at the contact of an iutrusive syenite mass 
with limestone or, in some plwes, with greenstone tuff or conglom- 
erate. They are included in a garnet-epidote gangue and are g n -  
errtllg associated with magnetite, this mineral farming in many places 
half of the gangue. The principaI mineral zone defined on this pen- 
insula follows the contact of a syenite intn~sive m a s  with a narrow 
belt of limestone, and is traceable from the east side of Mamie Creek 

- for 2 miles in a westerly direction. This zone ranges fmm 100 to 300 
feet, in width, though, because of its flat dip and its conformity with 
the contour of the mountain dope, it appears locally to be much 
wider. !L'he Mamie, Stevenstown, and Mount Andrew mines are in- 
cluded within it. Another smaller zone, with a diorite intrusive on 
the southwest side and both limestone and greenstone tuff to the 
northeast, extends along the western side of the peninsula abwt 1 
mile inland, beginning 3 miles northwest of Kasaan and continuing 
northwestward to Karta Bay. The Sea Island, EIaida, and Copper 
Center prospects are included in this belt. Besides the contact- 
met,amorphic deposits, copper ores ~ m c i a t e d  with quartz occupy 
shear zones in the penstone tuff nnd conglomerates at the head of 
Karta Bay, being found in the Rush 8 B m m  mine at t,he Venus 
prospect. On the east side of Karta Bay bornite and chalcopyrite 
occur in smnll rnames and disseminated throughout a basic diorite 
intrusive belt on the Goodro and Stwens prospects. 

The extent of these oarions ore bodies depends largely on the type. 
The contact-mphmorphic deposits are generally irregular masses of 
timall extent, as a rule no more persistent in depth than they am 
laterally; but where the contact m e  is more extensive, investigations 
within it will probably reveal similar ore masses both laterally and in 
depth. The copper-iron-sulphide deposits occupying shear zones in 

- the stratified rwks are more persistent than the contact ore bodies 
and will probably extend to a considerable depth. 

The principal copper mines in the region are developing deposits 
of R law-grade copper-iron-mlphida ore which can be profitably 
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exploited only by extreme emnomy in extraction. At cerkain mines 
the accessory gold contm t of $1 to $2 p r  ton is depended on to raise 
the total vnluc of the ore above the commercial limit. The capper 
ores generally contain high percentn~es of iron and lime and are 
classed us " base orea." 'Tn nccompl ish their reduction, therefore, 
it is necesay  to mix them with s i l i ~ w u s  or quartz ores. The 
lack of available siliceous ore hns been a serious h~ndicap to the 
smelters of the district. Zncrci~sjng the value of the copper ares 
by concentration alone mould os a rule Le of little ndr~ntage, both 
bemuse of the high prceatage of iron minerds and because mlp the 
lighter siliceolis minerals, whicll are necessary as a flux, wollld be 
separated. Some of the oms, h a ~ ~ ~ * e r ,  might with advantage be 
ground and treated in a magnetic scparntor. 

These facts are clearly l3ro11ght out in the following tabk, which 
shows the composition of the panpw cont~nt of the ores from the 
principal mines as determined IT smelter n ~ ~ y s ,  

Name of mine. 

Mamk 
SlIiCewa OW&-.-- 6.9 17.2 
l3asc orv 0. S 7.7 

Knrta BUY 

The preceding anal-ms, though incomplete, show the relative basic 
nnd silic~crus content of the ores. The portion sf the analyses nut 
given rcprewnts the moisture (H20), the carbon dioxide (CO,), the 
ondetern~ined elements, inclrrding the alkalies contained in the ores, 
and also their content of precious metals. 

MAMIE MINE. 

Sjhmfion and TJP~q~Ifiprn~f) tm-The Mamie mine, owned by the 
R r m n  +llnskn Compnny. is s i t r ra t~d  1.i miles ~ 1 1 t h  of Hadley, in 
the mntral portion of Knntlnn T'mins~Ia, at nn elevation of TOO feet. 
(See fig. 1.) The mine  orki kings are cnnn~cted u~ith the smelter a t  
Hadley both by an aeriaI tram G.500 fcct in Ienptll and by R h o ~  
dram 7,700 fwt. in length. The harsc trnm is uwcl for the trnnqmrta- 
Lion of supplies. Minp dcvclopmeniis in a, large way were not h~gun 
until 1904. During that pear the ore bodies were explored by numer- 
ous open mrts, tnnnels, nrid diamond-drill holes, In the following 
year mining of the ore IYAA h g n n  from thc open pita and npw ore 
t d i e s  were developed by tunnels and sllafts, At the close of 19G 



considorabie ore was delivered to the smdtex and t.hr011ghout 1906 
the product ion Wtd8 1srg.e. In 1807 diamond-drill inmtigations were 
ndoanced, newt ore bodies were located at greater depth, and the om 

, prorlr~ct ion continrred with little interruption until late in September. 
In October 1111 operations were suspended. The total rlevelopments 
consist of 5,000 feet of tunneling, drifting, and crnsscutting and I L I K I U ~  
the ssmc nrnotint of diamond-drill prospecting* 

The miel t ~ r  or reduction plant at Hadlcy, helonging to the cilaskn 
Stnelting and Refining Company, is controll~d Inrgely lq the  ownen 
of t31e Mamie mine. It consists of a blast f ~trrlncu of 350 tons dnily 
capacity, IE sampling mill: met1 and coke lrins, Are b~inltem of 10.000 
tolls capacity, boiler house, ~ n g i n e  I~ousq electric-ligllt plant, and 
other conveniences. T h e  oms from the Mamie anal Stevenstown 
mines first g~ tlmugh the samplers, next ta thc oro bnnlrers by grav- 
ity, and thence by gravity to the fi~rnacc*. The slag fmm the furnace 
is granulated and carried by wakr to the Imch. A cable tramway 
extends from the wharf to bins above the snrnpling mi14 which hare 
been built to receive rustom ore. a l e  plant is so nmnged that its 
daily capacity mrtg be douhlcd if nccemry. Smelting operations 
began December 5, 1006, and in 1906 the frirnnce was in blast a b u t  
twenty days each month. Tn Scptemlwr, 1907, t.his plant was closed. 
Ow bodie8.-The ow bodies nt, the Mrrnlie mine are contnct- 

metamorphic clepnsits jncluded in a zone 400 feet wide lying betlveer~ 
a syenitic intrusive and limestone. l'CTithin this zone the mas% of 
valushle copper ore are defined either by such a decrease in the cep- 
per content of the inclosing ruck as to prohibit profitable extraction 
or by fault plnn~s. Garnet, epidote, and magnetite cornpm the con- 
tact  rock, tl~ror~ghnnt which chalcopyrite is present in small qtian- 
ti tim. The ore t)OCZim, or portions of the contact rock where t b ~  con- 
centrrttian of the mppr values is sufficient to maltc orc, are jrrcgul~r 
maws ranging from j0 to  100 feet in length and thickness ~ n d  from 
10 to 50 fret in width. the major axis striking norlhward. Kjnc 
such ore masses are exposed in the mine workings, Soma of'them 
are incltlded entirely in magnetite ma-, formirig basic ore; athers 
occrrr in the gametepidote gangue. maling a siliceous ore. Small 
vcinlets of calcite, and rarely quartz, intersect the ore masses, thus 
indicating rt Inter period d rninesalizntion, thong11 the main ore 
bodies are believed to have been depositecl contemporaneously with 
the inclosing contact rock, 

STEVENSTO WN MINE. 

. S;tuatitm and development.-The Ste~enstawn mine? owned b ~ .  
the Hadlq Conmlidated Copper Company. is ~ituated just above and 
southwest of tlw Mamie mine, at an el~~mtion of 1.000 feet. (See fig. 
1.) From the mine a surface tram 700 feet long connects with the 
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aerial tram at the Mamie mine. over which the ore is transported to 
the smelter at Hadley. d trail also leads from the mine down the 
south side of the peninsula to Boggs Landing, on Rttsaan Bay, a 
distance of 1 mile. The 111ine has been developed by three 'L glory 
holes " or open pits connected t)y raises with a 550-foot tunnel pene- 
t,rltting the cred of the mountain. Actual mining de-relopments were 
begun in June, 1W5, prberions to which prospecting alone hnd been 
carried on; and in September of that year ore shipments to the Had- 
ley smelter began. A large amuurit of ore was produced during 1908 
and until July 1, 1907, when mining operations were suspended. 

Ope l)odies.-The ore I -d i e s  on the Stevenstown propertp carres- 
pond both mineralogicnlly and g~lletically with those at the Mamie 
mine. They occupy a relatively flat position on tha crest of the 
mountain ridge ancl are apparently underlain by the symite intrusive 
which forms the foot wall of the mineral belt and which is exposed 
thronghout the t!lnnel that penetrates the mountain top. The hang- 
ing mall, as well as n large portion of the ore bodies on this propertx, 
has been removed by erosion and the contact mne is only from 20 to  
40 feet in width, instearl of 200 tb SO0 feet,, the width on the Mnmie 
property just belom~. To the northeast of the ore bodies strata of 
limestone and p e n s t m e  tlrd occnr nnd conk inrre nestwrtrd toward 
the Mwnt Andrew mine, farming thc hanging waIl of the minerill 
zone. - 

The mina workin@ nrc all surface pits connected by raises with 
the majn tunnel, ant1 i n  ilicse several relatively flat-lying ore m a s w  
have been developed. These Jnasws are included within nn area 350 
by 200 feet, the pit being from 20 ta 40 fwt deep. The central par- 
t i on  of this area is traversed in a soutllerly direction by a $0-foot €el- 
site dilre, which is of 1ahr intrusion than the syenite and crosscuts 
the ore body. Smallcr dikes of diabase and basalt 1 foot to 6 feet in 
width were observed crosscutting the ore bodies and country rod< at 
several points in the n~inc  workings. 

The ore is corn]>osed largely of magnetite, chnlrmpyrite, and pyrite 
associntcd with liornblrnrle and calcite, all of which are included in 
a more or less banded garriet-epidole gangue. 

Surface oxidation has produced considerable limonite and some 
malachite and azurite; small particles of native copper rtlm occur 
along slipping planes. These secondary ~ninerals are relatively unim- 
portant. 

MOUNT ANDREW MINE. 

Xitugtion, and dezwZopmnt.-The Mount Andrew mine workings 
are siluated three-fourths of a mile from Mount Andrew Landing, 
on the southwest side of Kasaan Peninsula, and one-half mile west 
of the Stevenstown mine, at an elevation of 1,400 feet. A cable tram- 



w n j  .7,60C) fwt long leads from the mine over a 1,440-fnnt knoll just 
south of the workimp to the ore bmkem'ahd n wharf at Mount An- 
drew T ~ n d i n ~ .  (See fig. 1.) 

This mina is developed principally hp a tunnel R20 fcct long, a n d ~ r -  
cntting tllr ore tlodies from 6Q to 100 feet or more in dept.21. Frnm 
this talnn~l x\-eral handred feet of drift..; anti c r o w r ~ t s  harp lwlt 

clrir~n. and r~pntises lm\-P k e n  extended tlbror~ph the arp IHKI iw to tlic 
a t ~ r f ~ c e .  The fim is mined ont of l a r p  t~nrler~raltnd strip nnd from 
surfure pit-; or " glory holes," and is deliww(l throtigh clmCs nt the 
tnnnpl IPI-PI to the om hunkers at the head nf the ~ichrinl trnm anrl 
t h ~ n m  rarrierl ttl tlie W T I R P ~ ,  where it is loaded for shipment. 1T~wl- 
oprnerita in n l n r p  way werP not h p n  until Intc in 1905, nnd di~ring 
I!WG thc, nerinl tram wa* rrectd, tho whnrf built, t l w  mrnpwwnr 
plant install~d, nnd mnsidernble om d~velopecl. Tht? fimt nrt. ship- 
ments were rnnrle in Clctolw~, 190fi. ~ n d  prndnrtion mntinzled lint il 
Octoher, l D O i ,  when oprr~tions \vcm suepnded. 

Ore hnc!i~~.-Tlw 01.c rleporrits on this property nrp included in the 
samn rnin~rnl Iwlt AR tl~nw nt t l ~ a  ~ d j a c e n t  3Inmie and St~rensttrwt~ 
mines, wit11 whit11 t h y  n1.c in c v ~ r y  w n ~  compnml)le. Six a w  h l i m  
consisting of irregular rnnpn~t i te-rllalcopyrit~ m n m  ~ s m i a t e t l  with 
t h ~  prnct-~pidntc cantarl roclc haw bccn cl trv~lnpd and m i n d  tn n 
consirlerublr rxt~nt.  Thrw I~ndirs 03 ow are 10 to 50 feet  mid^, 40 to 
80 fwt long. nnd 100 f ~ r t  or ~nom in dtpth, 11nd IIRW n p n e r ~ l  north- 
erly strik~ nntl pitch. They nre wpar~ted by I~krren arPnR of contart 
rock cut hy ( l i k ~ ~  20 ti) GO feet wide of  altemrl spenite porphyry. 
The mine wnrkinp mnsixt. emntinlly of sllrface pits which arp 
undctrut l)y n r r o w ~ ~ ~ t  I ~ ~ n n e l  running enst and IT&. This tunnel 
with mnnrct in~  clri fts nnd r a i m  incl~~dcs 2,200 fwt of ~rndergrollnd 
clereloprn~ntn. N~lrnrrn~~s gor~p wnms nnd slick~nsicles indicating 
far~ltinp n - P ~ P  o l ~ w r ~ ~ d  in t h~ mine w o ~ k i n p ,  and lateral displace- 
m ~ n t s  of tlrp ow h l i m  for f. to (: fwt wew ~ I s o  noted. Dikes of 
diabaw nnrl fclsite 2 to I2 fppt mid@ crmscnt the nrr hodjes and 
roontry rwk in v~~rions d i m t  ions nntl were c~+clently intmdcd later 
than the fnrmution of thp  or^ tlepsits. 

At other points on Mount Antlr~m large masses af  magnetite car- 
rying hut a small p~r t -en tnp  of coppr, in~uficient in amount to 
make R rapper nw, have Im-n ~ I P Y P ~ O ~ P ~ .  T h ~ w  deposits, ihwlgll 
not vall~able for copper nlon~, may at, some future time be of im- 
portance as a source of iron ore. 

RUSH L BROWN MINE. 

SileratP'on ond development.-The Rush & Emwn pmprty in- 
cludes eight clsims extending northw&warr? from the *' Snl t 
Chuck," the principal mine workings k i n g  I n r a t 4  nn the  Iron Cliff 
claim, about. 2 miles from the wharf at the ]lead of the baj., at  an 
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elevation of 300 feet. (See fig. I.) In 1904 this property was pros- - pected by long trenches nnd open cuts, and a shaft 25 feet deep was 
sunk on the ore body. In 1905 i t  was leased by the Alaskn Copper 
Company, and a nem shaft wns started 120 feet sonth nf the old 
shaft- and sunk to II depth of 100 feet. From the bottom of this shaft 
t.he principal ore body, the ~~ingnetite deposit, was dereloped by 
drifts and cro~wuts and ;I drift IWS r ~ t ~ n d e d  to u seco~~d ore body, 
the sulphide deposit, IGF, fret filrtll~r ~~ortllenst. At the dose of 
1907 the greater portion of these ore bodies liar1 been stoped out 
and the s11aft sunk for an aclditional 100 feet, to a point from n~hich 
a 200-foot level was started. The ore from the mines is tra~isported 
by n gravity tram to ore b~inlrers one-fourth mile below the mine, 
and thence by a railroad 3% miles lnng to the m-harf at t h ~  head of 
the bay, where ore bunkers of 2,000 tons c~pacity h a ~ e  h e n  built. 
During 1906 ore was sllipped to the smelter a t  Coppermount, ~ n d  in . 
1907 shipments were made to  the Tyee sn~elter at  Ladysmith, B. C. 
Ow bodies.-TITO ore bodies hare been ileveloped at the Rush & 

Brown mine. One is a contact-nletamorphic deposit consisting of 
a copper-bearing magnetite body I00 feet long by 80 feet wide in a 
garnet-+dote-caIcite gangue lying between granodiorite and an 
indurated greenstone tuff, the line of contact striking nearly east 
and west. .The other cleposit, 160 feet to the north, occupies a shear 
zone in the greenstone tuff and conglomerate beds and is a sulphide 
body composed of pyrite and chalcopyrite in a. qnarte-calcite gangue. - 

It is from 4.to 8 feet in width and bas h e n  developed over a length 
of 85 feet. The strike of this sulphide deposit is northeastward and 
its dip 60" SE., toward the larger deposit. 

UNCLE S A M  MINE. 

Xituntion and &~!eZopn~.ei~t.-The Uncle Sam mine, origindly 
called the White Eagle group, lies 3 miles northwest of Mount An- 
drew h n d i n g  and half a mile from Rasaan, on the sonth slope of 
Kasaau Peninsula. {See fig. I.) The mine workings are 430 to 550 
feet in elevation and less than half a mile from the beach. Mining 
operations have been conducted on this property at various intervals 
since its discovery in 1899, and in 1901 an aerinl tram, ore bunkers, 
and a wharf were built. Early in 190R a shipment of ore was made, 
but no further work was done until Mnrch, 1907. At that time opera- 
tions were renewed, contjnuirig until July, when  lothe her ore ship- 
ment was made. The n ~ i ~ l e  is developed by rr tunneI and drifts 
 mounting to a b u t  800 feet in length, and by open pits exposing the 
ore body on the surface nhove the tunnel. From this workillg tunnel 
a surface tram, 1,150 feet long. conveys the ore t o  the wharf. 

Ore 6uody.-The ore bodp espmed in the tunnel consists of an ir- 
regular lens of chalcopyrite-pyrite ore li to 8 feet in width, striking 



north and south and pitching nbout 45' N. It is cut off to the north 
by an east-west fault dipping 80" N., which shows but n srn dl amount 
of pug. At tile open cut ~ l m v e  the t u n n ~ l  similar mnsses o+ ore 
am e x p d ,  bud no lnrge are bodim have Imn defined. Garnet, 
epidotc, r n n p ~ t i t ~ ,  ant1 cobitr? mcur a R  jinnple min~rwls and in miany 
places form small ~ C O ~ P E I ,  Thp rhalcopyritc ore contained in tliiv 
pqnplie is irrrg!tircrly tlistrihated in stnnll mnms ond not along rlcfi- 
 nit^ l i n m  Tl~e co~tntry tmork is made ap of druta o f  cbloritizrd autl 
rpidotizml pwn~tonc  tuff, which is ~~nderlain by the i n t n ~ s i v ~  sy~~i i t& 
artrl rWcut Lp snlnIE ililc~s of dinbase, of later origin than the urn 
botl i ra 

COPPER QUEEN GROUP. 

The Copper Queen p u p  of claims, which reprewnts the fiwt 
copppr locntions on Princc of Wales Island, lies about l i ~ l f  ti mile 
souZl~cnsZ of  Knman. In 1898 these claims were sold to tho ICaanan 
Rny k t  in in^ Company, which made additional lwn tioris. Stnr11 
ol~cratiflns viere in proprem *from ZPRP until 1!1012, and 500 fppt  of trln- 
11r1in~: WRH ~ O I I Q  h i d m  st~rface excavations. Since 1!*@2 the prop- 
erly l l n ~  becn idle. 

'rhr principm3 ore deposit is e x p e d  rlsng t h ~  side of tl gulch nt  
n point 300 fwt ~ I I  elevntion. It consists of an irrcgtllyr mnw of 
chnlcopyrite ore accompanied by pyrite and maptetitc in a gnrnst- 
apiclotc gnngne at  the contact of an altered intrusive syenilc with 
tlw greenstone tnff. Relow t h e  exposnrps a croscnt tunnel 400 
fcet in length hm been driren in the altPreil symitp, but has failed 
to reveal any ore. 

Otlier min~~.rsl expomfes nccllr on these claims at  points close to 
tide wnter nnd hnve h 1 1  p m p c c t ~ d  I,? shafts and upen cnts. hut 
SO far no important dppmirs harp L e n  disroved.  

POOR MAN'S GROUP. 

Thc h r  3fnri1s p u p  of two claims is locat~d S miles northwest 
of Kasaan (w fig. 1). nnd the mine workings arc? connected with 
deep n-ater by a sr~rfmce tramway and 'wharf, having a total length 
of n h t  2,OUO fret. The principal developments arc at  the head of 
the trnmwey and consist of a tunncl driven 90 fcet in a southwwt- 
erlp d imt ian  \vllich c r o w t ~ t s  a W-foot body of massive magnetite 
and fect of prn~t-cpidote contact rock and a t  its face e n t ~ r s  a 
d i k ~  of s~tl  frlsit~ 80 fpet wide. At a point 20 feet from the mouth 
of the tnnnrl is n vertict~l shaft extending 30 feet to the surface and 
GO fwt i n  ~lcptb. This Imrly of magnetite i s  exposed on the surface 
almw the to11n~1 and similar masses hare k e n  prospected by short 
t ~ ~ n n e l s  and r i ~ t s  ant1 ~ l l n f t s  at pints along the tramway snd on 
adjoining Asmiazecl with the magnetite are l a r e  
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amounts of calcite and hornblende, same pyrite and chalcopyrite, 
and garnet and epidote. Although the rnwetite deposit itself is 
extensive the chaIcopyrite ore occurs only in isolated pockets or nar- 
row veinlets and is not disseminated thro~lghout t h e  magnetite in 
sufficient amounts to make a copper ore of the entire body. It is 
noteworthy, however, t h a t  these ore bodies may be of value for their 
iron content. Minor displacem~.nts, due to faulting or slipping 
pIanes, and dikes of diabase and fe t i te  crosscutting the deposits were 
noted. 

EAGLE'S NEST GROUP. 

The EagIe's Nest g o u p  of dairns, situated 4 miles northwest of 
Hasaan, WAS first. loc~ifed in I9OA and in tha same year was bonded 
to the Sea Islxnd Copper Mining Company. Operations by this com- 
pany werc begun in October, 1906, and continued in a smn11 way 
until September, 1907, when the property reverted to the owners. 

The deveIopments have been confined to the mineral exposnres on 
the Alarm claim at an elevation of 400 to 500 feet. On the southeast 
end of this claim is R TO-foot tunnel eswntially in a garnet-epidote 
mclc in which a smaIl smount of om occurs near the face. Just 
above the tunnel a body of magnetite-chalcopyrite ore 8 feet wide 
and 20 feet long is exposed in iln open cut, beneath which are beds 
of limestone. ,Wove this, nmr the st~rnrnit of the ridge, is an open 
cut and a sham 12 feet dpep exposing small amo~ints of ore associated 
with garnet in lirn~ston~. On the northwest end of this clsim an 
open cut and a sha& 33 feet deep exposes masses of chalcopyrite as- 
sociated with various contact minerals in e coarscly crystalline lime- 
stone. Relow them workinp dioritc is expscd and forms the lower 
pnrtion of the ridge. S o  large copper clcposits have been dewloped 
on theso claims, though f~~rthcr  investigation may reveal important 
ore bodies. 

TAYLOR PRQSPECT. 

The Tagor prospect, lnrxted early in 1907 ns the It claim, adjoins 
tho Eagle's Nest group on the east. On this prospect, at a point 600 
feet in elevation, a body of ~E~nlcnpyrite ore in a gangue of garnot 
and epidote has been exposed by surface cuts over an area of 20 to 
40 feet. The ridge to the southwest, on the foot-wall side, is com- 
posed of diorite, and below the prospect t o  the northeast Ximaslone 
beds are exposed. 

MAMMOTH GROUP. 

Situatkn and &l:ebpment.--The Mammoth group Lies on the east 
side of Rarta Bay, about 6 miles from Kasaan and one-third of a, 
~ i l e  from tide watw, on the top of a low hill 500 feet in elevation. 
This property was Iargsly developed in 19044 by the original owners, 
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and in Jnne, 1906, was sold to the Haida Copper Company, which 
began active developments and made plans for the erection of rt 

gravity ham 2,000 feet in length to the bewh, and for a wharf and 
O r e  bunkers. In April, 1901, these improvements were completed, 
and the company made shipments of ore to the Hadley smelter. 
Early in the summer, however, operations were susp i l ed ,  and the 
rnke has since been idle. The mine is developed by tl t,unnel 120 
feet in length connecting with a shaft 38 feet deep, which in turn 
connects with a surface pit  on the ore body. Exploratory drifts h ~ v e  
keen extended from the tunnel, and prospect pits and short tunneIs 
h ~ v e  been driven at other points on the propcrty. 

Ore bod?/.--The ore bod? is an irregular mnpetite mass crtrrying 
rhalmpyrito in a g a n g g ~ ~  of g~rnet and epidote. The country rmlr 
in the immediate vicinity is altered p n s t o n o ,  tuff, and corlglom- 
errrte, though just  below the ~vorlrings a belt o f  intrusive dioritt? is 
exposed which forms the western hnlf of tho ridge toand probably 
underlies the ore body. The depsi t  is devcloprd by an open pit 
GTPI an IIW:~ about 50 f ~ e t  in diameter. This is ~lt~der'cut by R tunnel 
at  a d ~ p t h  of 30 feet, tlltd, though the r n a g n ~ t i t e  is exposed at this 
depth, chnlcopyrite is not so aln~nclant. To the riorthesst the ore 
bnrly is lirnittd I)p a fabratt plnne strilring rirtlrly east and west and 
clipping 7.5" S. Other slipping planes striking s t  different angles 
tvcm noted in tlre om Imdp nnd inclosing rock. 

GOODRO CLAIMS. 

Thp Gootlm claims, nlso known ns the Joker group, are located one- 
half rniIe from the hentl of the " Salt Chuck " entering Karta Bay. 
(Sea fig. 11. The susro~~n(ding a r m  i s  relati\*elg low, the claims he- 
inp lwnted on a knoll alxlut 440 f ~ e t  in eleqation. The copper deposit 
at  this locality is of spcinl intemt because lbornite is the dominnnt 
ore, md it is  the only locality in southeastern Alaska whkre hrnite 
has been found in qunntitp. This ore occurs in small m a s s  ~ n d  dis- 
seminated pnrticles associated with epidote, feldspk, and biotite, and 
is i n c l o d  in s basic. diorite which i s  largely replaoed hp these min- 
erwls. h'ative goId and consid~mble chalcopyrite also occur with the 
ore, and npar the surface small amounts of chalcocite and native 
cupper were noted. The cliorite forms an extensive belt half a mile 
wide striking in n northwesterly direction. Lat~rmlly this mineral- 
j2;ation is exposed across n width of 60 feet and for ahub 100 feet in 
length. It hns been developed by a surface pit 12 feet. deep, by a cut 
$0 fet long, a d  by il tunnel IPS feet long which crosscuts the ore- 
bearing mass 90 feet h l o w  the mrface and 90 feet fmm its month, 
Slipping planes were observed at several points. bat do not appear 
to have caused any noteworthy displacements, En an open cut a dia- 



base dike is exposed which is eridently pouner thnn the ore de- 
p i t .  Early in 1907 nn om shipnlent l r t lv  rvlndc to the XTarElcy 
smelter and is reported to have yitrld~l W E  vnlueu in both copper 
and gold. 

TOLSTOf BAY PROSPECTS. 

' General dedrriptiov ,-On the north ~ n d  of Masann Paninsula nd- 
jacent to Tolstoi Bay, which forms a ~ m d  nnchorap to the west, con- 
siderable prospecting hns b ~ r n  dom R I I ~  ntlmCrrJu3 Tocations bare 
[wen made, but none of tlw p r o p ~ r t i ~ s  I I ~ V P  ham ~nd~v~Iapci1 b?lond 
the prospecting stage. Thc s n l ~ l I  promontory hen? is cornpowd larply 
of the inritt! intrusirr! mnmes, which nm exporspd n t Tolstoi 
Point and aIong the eastcrn slope of Tolstoi Mortntnin. On tlre wed- 
ern s l o p  and along tho end stllorr nf Tolahi  Ray grcenstont! tuff, 
sandstone, nnd conglomcrntc! nnd a few s t r n t ~  of limcstone form tFts 
m k  exposures. Rnth tho beddcd find the intrusive mrk m a w s  am 
cmscut by rlilres uf porphyry ~ r l d  dinbt~s~.  The o w  hnrlie~ are ron- 
tact-metamorphic deposits sjmjlar in C I I A ~ H C ~ C P  to t IIOW a t  f IIC mines 
on the sot~ther~l part of thc paninsula. They nrc Icniicalnr m a w s  of 
mametite mrrying chnlropyritc nnd nmciutrrl with m r n ~ t ,   pid dote, 
rmlcit~, and qrlartz, inclo.wt1 in thc bpdd~d nwka I ~ C ~ I *  the lntrusire 
pnodiori  k contnct. 

Iron C'np grmrl~.-Tl~e Inm Cap property, also known ns the Mn- 
honey group, rwnsie.;ts of two clnitns l o r a t d  on the northwest slope of 
Tolstoi Mo~lntnin nt an altitrrd~. of 1.000 feet, nnrl is reached hp a trail 
14 miles lrmp st& inp from rr core 2 mil-  SOU^ hwwt of Tolstoi h i n t .  
In 1901 t l ~ c  property was pmmpwted to a considerable extent by open 
cuta along a gulch and hr ~ v e r a l  hundml feet. of diamond-drill 
holes, hot s i n e  that time it has been idle. The country mck consists 
principally of m n s t o n e  tuff and a fine conglomerate intn~det? by 
sycnitic dikes af consid~rahle width. which am apparently mlrtterl to 
t h ~  O ~ C  tleposits. T h m  ore Mi- harp thus far been located, tho 
Inrpst hcinp 00 feet in width and tmmble  for 50 feet in l eneh,  
the nmjor oxis s t r i k i n ~  S. 43" IT. A second ore body, separi~trrl 
from t h ~  first 'hp n 30-foot dike of altered qeni te ,  is 12 feet in lvicltEl 
nnd is l i m i t 4  on the fwt-wall side (to the southw~st) l ~ y  a fnul t 
plnnc showinp n considerable gouge wjearn; toward the h a ~ ~ g i n g  
wnll it ~ n r l e s  into n garnet-epidote contack rock. Thc third om 
htly, which lies just above the other two at  an elevation of 1,080 
fed, appears to be H, Rat-lying magnetite deposit only a few fwt in 
zhickn~w. 

Il'allace .pup-The lTTallace g o u p  includes fot~r c l ~ i m s  situnt~d 
on the southeast slop of Tolstoi Mountain iwtwwn 800 ~ n d  1,600: 
feet in elevation. At *v~rn1 points on this  pmperty small scattererl 
masses of copper ore are exposed, but a t  no place have investigations 



k n  snfficient to determine the extent of them deposits. The upper- 
most. ore rxpowres haw been open& by a short tunnel in which tl 

vein of gametepidote rock is shown containing chalcopyrite and 
striking 3. lao IV. and dipping 20" SF. At the lower openings a 
rnagnrtite-chnlcopprifa ore is e x p o d ,  but, the W e s  do not appem 
to IN extcnsivtr. 

Toldoi gmv.p.-Thc Talstoi p u p  of claims is located wuth of the 
'IfTallace p u p ,  just h low tht summit of Tolstoi Mountain. The 
ore lwdies R rP ! O R - ~ C R I ~  magnetite-chalcopyrite masses similar to 
t h m  on tho Imn C R ~  grorlp, -'but they have not been so extensively 
prospecterl. So developmerlt~ more than the required annual assess- 
ment. work luve been urcotnplisbecl on this property. 

Big Firv dn$m.-Thc Rig  Five claim lim half rt milo east of 
Talstoi Brcp, on the trnil to tho Iron Cap group, tlt an elemtion of 
370 feet. A tunnel a0 feet in length and'a shaft, expose scattered 
masses of chnlcopyritc, pyrrhotite, snd pyrite in a gang-~le of garnet, 
epidote, and cnlcitc, the cleposit boing 10 feet wide. This deposit is 
a, replacement in Iim~stona I ~ R  ancl many dipping planes defind 
hg #luge warns traverse hot11 ore body ~ n d  count.ry rock. k s -  
ment work only is done on thia c l ~ i m  ertch yem. 

OTHER PROSPECTS. 

T7e~m? p m ~ p ~ ~ t . - . l l h e  Venlrs p m p  of cl~jrns is locnted on Crow 
C m k  11) m i l ~ s  from the h ~ a d  of Karta 32ny and about I mile south- 
west of the Ri~sll & R m l l  mine. (See fig. 1.) This propert-y was 
Iocated in IPW hy a magnetic st~rvcy by U. S. Rush, and a t  the point 
of m a h u m  attr~ctinn w pit wns srrnk  and a trench 50 fcet in l ~ n g t h  
e x p i n g  the magnetic deposit was made through the over1ying 
debris. Below these surfncc excavations, which 'are a t  an elevation 
of 250 fed, a tunneI 75 fwt in length haq k n  driven which cross- 
rtrts 50 feet of debris and 26 feet of country rock, nnd st its face 
exposes ore. The  countrp rmk is an ind~irated p t w t o n e  tuff with 
interstratified qnartzitc! beds, the om metrpying n shcar zone. h s n -  
riated with the ore is considernblo sphderitc and pyrrhotih, with 
qt~artz nnd calcite ss mngue mineml~. 

Coppm C ~ n t e r  ~ o s p e c t - T h e  Copper Center prospect lies 1 mile 
north of the Mammoth p u p ,  at an elev~tinn of  400 feet. It wns 
Eocrrted in April, 1907, and in July was hnded  10 mining mcn who 
tlndertcmk its development. Several shufts from 10 t o  80 fect deep 
were sunk within tm area 300 by 120 fwt. In all thew shafts and 
surfaw Fits a magnet it^ and chalcopyrite are nsmcinted with a gmr- 
n~t, ~.piclote, and hornblende a&aue is exposcd. The deposit is 
apparently flat lying, though tho amount of work done is hardly 
sufficient to prove that it does not contint~e in dept,k It is also prob- 
able that further invwtigations at a grater depth will reveal depoaita 
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at other points an the property, The county rock is largely con- 
glom~rtlte and gre~nhtone tuff. n-hidl are llnrlerIain by granodiorite, 
~xpo'zerl down the hillsiile to the sauthwe~t. The area is densely 
covercd by undergrowth. which rendem prospecting difficult. The 
dip needle has bee11 successf ull?r used within this area and the deposit 
j u s t  described nns locnted Ily it. 

Charles prospect.-The Charles property lies xhsout I mile south- 
east o f  the Marnmotli grolip and 5,000 feet from tide water, at an 
elevation of 3SO feet. It \\-as locnted in May, 1907, and only a small 
nrnwtnt of work has llepn done on it. The mineral body exposer1 in 
a cut 20 fcct Iong and i n  feet deep consists of chalcopyrite masses 
associated with some mngnetite in :I garnet gangue which, replaces 
the penstone tuff county t-ork. Gn~nndiorite ocerrpi~s the hill just 
west of this prospect, but ~ ~ n s  not ~spnsert nenr the mineral body. 
Dikes of diabaw crosscut the ore body and are evidently of later 
origin. Besides the copper, the ore is said t a  carry high values in 
both gold and silver. 

H.rlown .A' J/eEzdorf p.~*ospect.-The Brown G; Metzdorf prospect is 
loclited thl-ee-fourths of a mile south of the CBarIeq prospect rtnd 
onc-half mile from TCasann Rng, fit an elevatiori of 310 feet. The 
ore h d y  is p minernlizetl mass of gpri~et roclr carrying chalcopyrite 
and pyrite axpowd for n width of 10 feet, showing a bander1 struc- 
turc: and evidently sepl~cing the bedded qi~arkzite and greenstone 
tuff country rock. A wide belt of limestone is exposed in bl~~ffs  along 
the trnil just below this prospect. 

Peococfi mo! 2'acon~n c.lni>rls.--The Peacock and Tacoma claims, 
nbont 3 miles southeast of ICasnan post-office (see fig. I) ,  are the 
property of the Ckindall Mining nnrl Smelting Company. The 
Tacoma daim is located along the beach. n-here open cuts have been 
made on ore expomrw flint n1-e cornred at high tide. The ore is 
confined to R prnet-epirlote rock nnrl W C I ~  in irregular patches or 
finely rfiswminated pnrticl~s. In the brnch cuts R small amount of 
ore is exposed, and above it: at  an elevation of 50 feet, is a tunnel 60 
feet in I~ngth entering the Il i l l  in a nt~rtheasterly direction. This 
tunnel crmscuts a wide h l t  of garnet-epitlote rock containing some 
chalcopyrite. Other open ctlts esposP small arnounts of are at several 
places, but no lnrp ow mns%s hitre been dex-elopecl. 

'The Peacock clnims adjoin the T~conla claim on the noltb and ex- 
tend to the center of the ~wninsala. At 600 feet from the h c b  and 
120 feet above tide a t l ~ n n ~ l  4.j feet long exposes n belt of garnet- 
epidote contad rock containing mapet.ite and n small arnolmnt of 
chalmpprite. StiIl higher, a t  325 feet, a second tunnel 30 feet lbng, 
following the contact of n dinhose dike, exposes a similar mineral- 
bearing rock. Were also dikes of felsite and basalt m r ,  and slip- 
ping planes were observed faulting the mineral body in various 

a&s22-B~ll. 34- 
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directions. The amount of development on these properties htts not 
been sufficient to disclose ore bodies large enough to justify mining, 
but qstematic prospecting may open up depositw of value. 

' L H ~ l e  in tht: W d l  " pro8pecta.-The small c w e  lrnomn as " Hole 
in the Wall " lies on the north side of the harbor at Hadley, and 
along its shores and west of it a number of claims have been located, 
among which a re  the Plumley p u p  and the Eureka, Sunrise, Penn- 
sylvania, Venus, and Pelaska claims. (See fig. 1.) On the Hilmil 
claim of the PIumley group, nt  a point one-half nzila northwest of 
the head of the cove and 310 feet in elevation, a tunnel 25 feet in 
length has hew driven along the contact of an altered limestone 
belt with A dioritic brttholith, in which small masses of chalcopyrite 
are exposed in a garnet-epidote-calcite contact rock. On the Eureka 
claim, at tide m-ater, similar contact deposits are being developed and 
are reported to be of considerable extent. The Sunrise claims, three in 
dl ,  are locaterl west of the '' Hole in the 'CITall," and on these claims 
at points along a gulch small ore masses occur replacing limestone 
be& at or near their contnct mit,h granodiorite. At 1,050 feet eleva- 
tion this contact aureole is 25 feet in width and contains cousiderable 
magnetite snd chalcapplite ore which .shows much snrfnce alteration. 
On the sonth slope of the hill at 950 feet elevation is nn open cut ex- 
posing *, highly crystalline marble, sligl~tlg I~ancled, stri'king N. 65' 
E. and dipping 60" A T .  Thia mnrble nverlies the contact rock, 
which conies srnall amounts of the copper ore. On 1 he Pennsylvania 
claim, southeast of the Sunrise claims, an open cut following a felsite 
dike nt 850 feet elevation exposes n, m b l l  vein 2 t o  3 feet wide consist- 
ing of pyrite w-ith small amounts of chalcopyrite. The prospects on 
the Venus claims show contnct deposits similar to those exposed on 
the Stmriw cl~irns to the north and are apparently dong  the snme 
intrusive contact. The Pelaslza claim, extending from the head of the 
cove me.stwnrd, has her1 developed by a tunnel over 100 feet in length 
following a belt of nltered limestone intruded by a diabase dike, 
along which occurs the garnet-epidote contact rock carrying some 
chalcopyrite. This deposit is interesting geologically, but the amount 
of ore exposed is small. 

From the foregoing considerations it is evident (1) that the ora 
bodies should be sought along or near t,he contacts of the intrusive 
diorite and syenite masses; ( 2 )  that the contacts of large intrusive 
m a s s  are rnore favorable far ore deposits than those of m a l l  masses; 
(8) t.ht the limestone beds are more likely to be peplaced by the ore- 
bearing minerals than the other intruded rocks, because of their 
solubility ; (4) that the largest dsposib are found at the contacts of 
limestone with the iatrusives, as the lime carbonate acta as a pre- 



cipitant to the ore rninernls; ( 5 )  that the fmlsite, dinhaw, and basalt 
dikes are later than the o t ~  bodies ant1 bnvc no pnct,ic relation to 
them ; ~ n d  (6) that ow bodies may be found ~t confiiderablc depths 
within the contact zones as rvell as near the surface. 

Though Ittrge arens on Kasaan Peninrsuln still rcrnfiin nnprw- 
peded. there is little to indicate that cle~>t,sjt~; of rnl~ch higher nndc  
or of greater extent than those that are k i n g  m i n d  at prcwnt will 
be found. 

The question as to the extent of the copper-bearing mrlwes is pas-- 
sihly the most vital one. That outcrop4 mag fail ~ l topther  to inrli- 
cnte the value of the ground r~id~rneath has becn sl~o\vn nt w , ~ ~ r n l  
localities, and that the ore may occur in masws of moderan sir,, 
which can bo mined out in a short time. is sllomn at pevernl mincs, 
thong11 at  these Jml i t i~s  f i ~ r t h ~ r  investiptinn has as~~nlally revenlvrl 
new ore bodies. Under exploitation on the s-le which prevnils in 
this district tho problem of new ow rewmes must inevitably come to 
the front, and the search fur nwi ow bodies shotlld bp rignrot~sly m n -  
t inued by both prospector and mine olwrxtor. Such inv~stipntiom~ 
have h n  satisfltctorily prosec~ltd in t h ~  ow-bearing rorks l ~ y  tlw U* 
of dinmend drills, which are especially adapted to the mrch for scat- 
ierrd ore mwscs. 

TJntler existing conditions, with the price of copper at  15 cents a 
pound, it is not pomible to mine profitably ore contai~np less than 
(!O pounds $11' mppPr and the tlsual gold content of 75 rents to $1.25 
p r  t.on. Howcrcr, ore rontnining as low as 40 pounds of capper p r  
ton was mined and slrippd nt  a profit early in 1907, when the mrrrket 
vdue of copper wns 25 cents R POIZIICI. T h p  prewnt mining costs arer- 
age from $1.50 In +2 per ton. ir~clrldinp hanlage to the wharf: trans- 
portation to the srnelt~r tit Tacoma or in British Columbia costs fronr 
$1.50 to $2 pcr tan, depentling on the tonnnp shipped; smelting 
charges are fmrn $3 to $3 p r  ton, inrlttding the loses in treatment. 
'IYhen the ore i s  stn~lted in Alaska, the cost of transprtntion is mrne- 
what reduced, t houah the smelting. charges :ire neccsarily increased, 
RS the C O ~ C  wqtiimd m l ~ d  be shipped to Alaska and the copper matte 
or smelter prnd~zct shippet1 to Puget Sonnd. 

L a r p  bodies of rnngnctirc containing from 0.6 to 1.5 par cent of 
cnpper have been dc~elnped in the mines nnd on several prospw.ts. 
Srlrh deposits can not tw mined ns coppr ore with profit. It may h 
posihle, however. by ,y method of conr~ntration, hy fine grinding 
and magnetic sqmrntion. to produce n mnrketable product ftwm this 
lox-grade rnrterial. The v n l ~ l e  of these rnngntrtite deposits as iron 
ore should sIso he conaidemd. Analyes ahaw thnt the rnngnetite is 
practically free from phosphori~ri nnd contnins very little sulphur or 
other i~pnrities. It might therefore be placed on the market as a 
B-er om, 



THE BUILDING STONES AND MATERIALS OF SOUTH- 
EASTERN ALASKA." 

The anlg stones of value in southeastern Alaslm, so far as lmown, 
are the marbles and granites. The market for these stones is in the 
cities along the Pacific coast; of the United St,ates, 600 to 1,MO miles . 

distant. They must, therefore, be of more t,llan ordinary quality to 
bear the expense of freight, as good stone is found in the vicinity of 
most Isrge cities, and builders, as a rule, prefer to use a known roclr 
which is near at hand and can be readily oht~ined. 
To pIac~ the Alaskan produ~% on the market, it will be necessary 

to establish supply stations with dressing and cutting plants in the 
larger seaboard cities, where cheaper and more efficient labor mny be 
obtained than in Alaska. T o  suppiy these points the rough granite 
nnd marble could he transported in hulks or barges carrying everlil 
thousand tons at a low freight rate; and the necessity of careft11 
handling during the shipment would be avoided. 

To determine the strwturnl value of a building stone, microscop- 
ical, chemical, and physical tests should be made. Tllis is more nec- 
essary for marble and cement stone than for granite. Most univer- 
sity lahratoriea are equipped for such tests and will make them at :I 
rensonabIe cost. 

Deposits of building materids, such as cemenk. gpsnm, and clay 
beds, are not plentifi~l in southeastern Alaslra, and gypsum alone it; 
being mined at a, profit. Both cement and clay deposits have been 
located, but no attempt has been made to place the material on the 
market. 

'The substance of this pawr was puhllshed In laat ~enr 'u  Progrtwu Report (Ball. U. 8. 
Geol, Survey No. 814, gp. 5'3-81). but aa the edition of thnt bulletin ia almmt exhausted 
it seema advtaable to reprht here theme etatements, wblch are supplemmtd by descrlp- 
urns of the progrew at t h e  mhea and quarries In 1BOT. 
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MARBLE. 

DISTRIBUTION. 

Beds of marble are knowti to occur at  points along the mainland 
portion of sautl~east~rn *Ililsk~. 8s well as on many of the i~lands. 
'ney are invariably at or near the contact o f  an intrtisive belt of 
granodiorite, wl~ich hns h e n  one of the principal factors in meta- 
morphosing the original limestone beds to their present crystalline or 
marbleized condition. The nge of the liniestone beds is Paleozoic, and 
only in a few p1uce.s c0111d n lnore definite determination be made. 
The largest deposits of marble under der-elopment are at the north- 
west end of Prince of Wales Island near Shakan and on Ham Island 
south of "Wrnngell. 

NECESSARY QUALITIES. 

Commercially, m~rble  includes all limestone rocks st~sceptible of 
receiving a good polish and suitable for ornamental work. It is not 
a simple matter to judge the value of a marble: deposit. and this - 
can not be done from rnere tests of small samples, which, neverthe- 
less, may often gire sig-nificant results. Some of the more important 
factors governing the vnlue of n h d y  of marble are the qnaliQ and 
soundness of the stone as n m h o l ~ .  extent of the deposit, absnce of 
fractl~res or joint planes. color. lack of objectionable impurities such 
as silica, pyrite, and bitumen, ft~cility of extraction, and location of 
the deposit relative to the market nnd transportation. 

ALASKA MARBLE COMPANY. 

8ITUATION AND DE'I'ELOPMENT. 

The properties of the Alaska ~ a r b l e  Company are situatd on 
Marble Creek a fern miles north of Shnknn, Prince of WaIes Island, 
lwrdering the coast for 2 miles and king over half a mile in 
width. They are lwatetl upen n beIt of Devonian limeshone about 
3,000 feet in width flanking the west side of an intrusive pnnite mass 
which forms the low niol~ntain ridge to the east and which is evi- 
dently the direct c n u e  of the alteration of the limestone to marbIe. 
This deposit uTns first cliscorerecl in 1896 and finally locakd in 1905, 
the first work being done along the exposures in the cwek bed half a 
mile from the shore. Ir'rom 1W0 to 1904 pmspecting was extended 
up the hillsides and drill 11oIes were amk t o  nsc~rtain the quality of 
the product in depth. Enrly in 1904 the Alasl~a Marble Conlpany 
w ~ s  incorporaterl, and c lere lo~~me~~ts  on n large scscnle were immedi- 
ately begun. At pwwllt the plant consists of s w h ~ r f  equipped wit11 
derriclrs, z gravity r~lilroad to the quarry, 3,200 feet in length, neces- 
sary channeling nnd pndding machines, add various buildings. At 
the quarry, located on the soutll side of Marble Creek a t  an eleva- 
.tion of 100 feet, on nren 100 by 200 feet h ~ s  h n  dripped and qtlar- 
ried to an average depth of 60 feet, measured on the mountain side. 



A test shipment of 100 tons was m d e  in 1W2, but ~ t u a I  prodnc- 
tion did not bepin t~ntil 1906. The rnwrble is now being- placed on 
the rnmrket. in the cities n,long the Pacific roast. The manufacturing 
plant of the company is located at Tacoma, Wash. 

THE MARnLE DBMBlT.  

The ~xtcnt, nf the marble deposit at this lmality has been investi- 
gated at t~ number of points on the surface by open cuts and trenches 
and in depth hg 18 drill holes, and at all theae plnces m~rble  ~ ~ s u ~ l l y  
of good quulity ia exposed. As abot~e noted, tlw marble belt is ap- 
proximately 3,000 feet in width, strilring in a northwesterly direction 
and dipping to the soi~bhmest~ 'It is  limihd on the northeast sick by 
an intrusive granite mass nnd on the s~uthwest  by the shore line. To 
the south it crossAs the entrance to  Dry I'nm, bnt j~ l s t  bwck of S h a h n  
i t  is cut of€ by n granite mas. To the northwest it csknds into the 
channel find reappears nt the entrance to Cslder ring, extending 
northward and overlying becls of conglomerate, Along the sllore 
expmures and at the qlitlrry s~nall dike9 of diabnse, striking: north- 
eastward and much altered and faulted, were observed in temt ing  
the marble beds, Apparently these dikes nntedate the metnrnorphisrn 
of the limestone nnd therefore the intrusion of thc granite. They 
are, however, but a foot or two in d d t h  nod not snficiently nomer- 
ous to affect the d u e  or expense of quarrying the marble. Tn the 
pre,mnt opening at the qu~rry only one dike is exposed. Both sorfnce 
cracks and slipping planes are present in the s~rrfnce expostrres of the 
marble, but in depth these are less numerous and will not materislly 
interfere v i t h  quarrying. 

Three distinct varieties of marbb are fo~~nd-pure white, blae 
zfeined with white background, and light blue much of which has a 
mottled appearance. The pure white, which has a finely crystalline 
te.xture, is the most valuable. ,All of the marble is h e  from the silica 
and flint h d s  common in most quarries, and th0ug.h thin serims of 
p-VFitP were obsen~ed, they do not occur in a quantity dctrimentnl to 
the &am. The following is a chemical analysis of the wwhi marble 
made by E=. F. TJrdd for the Alaska Marble Company : 

Clfrmicnl onaFy8C.s of aahitr marBlr jmrar Marble Creek, PI.~~ICP of WBIPR J8tand, 
A€tasRa. 

Inso l t~hl~  matter --,--------- --------- -------------- N ou e. 
QxIdc n i  iron Ih00) -------------------------. ---- Slight trncp. 
Sulphurir nnhyddd~ ( 80a) ------------------------- Trace. 
T,lrnc (CnO) 55.59 
Mamesin Nf l )  ---------------------------------- .30 
Cnrbon dloxEde {GOX)-L ------------------------ ---- 43.67 
I:ndel~mIacrl-,---------------------------------- .a 
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A qoalitntive test for magnesia 1n a sarrlple collected bg t.he writer 
wrrs r n n t l ~  Ily Gcorp S t e i p ;  of the United States Geological Survey, 
who reports a cantent, 01 1~1;s thnn 1 p r  cent. 
To determine the crushing strength of the stone the Mask& Marble 

Company arbmittccl ssnn~pi~s to K. R. It'inchelI, State pologist of 
Minn~sota, who wpnrts an avernp strength of 10,531 pounds per 
squnrc inch-fi st t~nfi.th nrnpk for n l l  htrilding purposes. Though riot 
~ C I I I A Z  tn the Iwst I t ~ l i n n  gt:~tl~s. this l l ~ ~ r l ~ l ~  is better than most 
hnprican m ~ r l ~ l m .  t~ntl i n  the n ~ a r k ~ t  will cornpete on at, least equal 
terrtis with tlir product c ~ f  I'sr~nont. Georgii~, and Tennessee. 

At the qunrrp it, wns first ncrecwv to remove the ~ippermost l a y ~ r s  
of the mom or IPSS f l v t ~ t ~ ~ r e d  mnrbln. This was done b-y channeling 
machin~s, IL mcthod which is pr~fernble to blnsting, as it does not ia- 
jurr? the mnssiv~ roclt in tlcpth. Tlw maclrine uwd is mounted with 
a donlrcy engine on II truclr nnd cuts t~ chnnnel 2 inches in width at  a 
rabo of 7 to H squarc fcrt, per 11o11r. T~ICSP channels are extended to a 
depth of 4 feet tind RI'A nracle ut intervals o f  4 or G feet in one direc- 
tion and at intervnls of t i  feet at  right ~ngles ,  so as to form blocks 
4 to G fcct by G frat in surfi~ce nrert nnd 4 f ~ e t  in depth. Thew blocks 
am undercut hp g n d d i n ~  mnchincs, in which n drill is s t ,  so as to drill 
a scriss of 1101~s ~~nt ler  111c blnclr. nntl in the% holes medg~s are drir-en 
and the block is frwd from j ts bnse. It is fhcn lifted by' R derrick 
ta  tho car on which it is c~rried to tIlc wharf. TIIF Mocks contain 
from DG to 144 cubic f ~ c t  of m~rbtc  and n.t.igh from 74 to 11 tons 
each, the dimensions d ~ p n d i n a  on the hantllinp capacity of thc 
machinery. The larger portion of tllc rnnrldc p~.ocf~tct is shipped in 
the rough stnte ta n s w i n g  rind polishing p l ~ n t  a t  T~comn, where 
it is prepared fnr the mnrkt*t. Smtrll s l l ipm~nh Ilnva also Zen mada 
to Chicago, M i l w ~ ~ u k e ~ .  St. Louis. Ui~~cinnnti ,  and other p i n t s  for 
trial tests. 

EL CAPITAN MARBLE COMPANY. 

The property of the El Capitan 3T.isrblp Cornpnny is sitaatsd on 
the eastern side of a low mountain m n p  3 miles due east. nf the 
Alaska Marble Compney's quarry und on thc north aide o f  Dry Pam. 
These locat.i~ns, inclnclinp 10 rloims, viere first mad@ in 1901 nncl 
mere sold to f h ~  El Cnpitarl filarble Company in 1903- Except for cb . 

small amount of assessment work, operntiona were not h e p n  until 
A p d ,  1904. During tllut YCRP R quarry conwisting of u pit 12 feet 
deep was -opened on a marble deposit close to tide wntcr, a '  ch~nnel- 
ing and gadding lnnchine was installed, and a cutting plant npernted 
by steam power was erected. Some marble was quarried and shipped 
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ta Seattle at tho close of the e a r ,  but since that time operations have 
h e n  suspended. 

The mnrhlc: deposit flnnks the enst,ern side of the granite mass rep 
resented on t h p  geologic map (PI, 11) and from its relative posit,ion 
nntl pncral ch~wactcr i3 similar to the Mnrhle Creek cleposit fnrther 
west, The mnrble belt is exposed at t8ids water and forms high bIuffs 
at  200 to 400 fwt e l ~ v u l i o r ~  one-fourth of a mile back from the shore. 
Tn tliew bluffs i t  has b ~ r n  prnspectecl bp trenches and open cuts. A 
number of dinbnse clikcs crosscut t,he marble beds. The dikes are 
fa111te.d nntl sliow in mung places several feet of clisplacement. though 
this faulting, ns well ag the  intrusion of the clikcs, probably occurred 
previous to ihc metarnorphiam of the original limestone beds, as no 
trace of the fault planes could bo seen, and the clilces themselves wcre 
much altet'erl nnd shenred. The marble a4 exposed in the quarry is 
not of so g 4  quality HS thnt from the? Marble Greek property, being 
less firm lint1 rnor'c coatvly crystalline. Surface cmcb ant1 frnctur~ 
plnnen arp present in ( l tp surface exposures, but in the lsottonl of the 
pit tlrcsc fentures are less prono~mccd. 

AMERICAN CORAL MARBLE COMPANY. 

W w  pmprti~s of t h ~  Stmericnn Corn1 Marble Company are at t.wo 
local it ips- ( t ) nt tile l ~ ~ f l d  of Sortb where 12 claims have k n  
located nlonp the north shore of the inlet, and (2) at the north en- 
tmnw to dobnsnn Inlet, mhere the company has several d ~ i o i s  es- 
tentling from 1)oIomi east~rnrd to CZnrence Strait.. T h e  principnl de- 
reIopments hare bccn mndc aL the Xorth Arm prnperh, and n t  this 
point n p t - n f i c ~  numcd l3aldwin has Zwen establish~d. Act.ire work 
at this lomlit~~ l w p n  in 19M. and the marhla deposits mere pros- 
ppcted di~rjng thnt gear. In 1905 a wharf was huilt, machinerj. mas 
instnlletl, ant1 htilding.; mere ~mcted prepamtow to qnamyinp the 
mnrhla. nl~ring 1906, howe~cr,  pra~t~ieallp no worlr was done, and 
all the mtlrliincry was removed in 1907. At the Dolomi property a 

, ma11 qunrry wns started 011 tlre hillside, at a point a q~larter of n 
mile nol.thcnst nf Dolomi post-ofice nncl II few hundred fcct from tide 
wnter on thr! Clarence Strnit sicle, where bi~ildings were erected. So 
operntions wcra in progress at tbesn localities during 1907. 

? h e  C I P ~ O R ~  t s  nt Nortli Arm and Dolorni consist of mt~~ble.beds intes- 
~trntifietl wit13 chloritic nnd cnlcareo~~s schists, striking northwest 
wit11 steep dips, usually to thp southwest. The surrounding nrea is 
rnarltl~rl by R t l ~ n s e  growth of vegetation, nnd the limits of tlw de- 
posits hnvn not bwn definitely detcimin~d, though where the. marl>le 
is exposed it is il111ch frncturerl, variable in color and composition, 
and intpmtcd I)y R frw narrow dilzes of diabasa. The frnctirrs 
plnncs were probabIy formed principally during the period of tilting 
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anrl folding of the beds and existed bfore emion exposed the pras- 
enl surfsm wltcrops. Since that time weathering has accentunted 
m d  to sonic extent increfised the nnmber of fracture planaa It 
setinls pmbnble, ho\re~*er. thnt in depth these pl~nes,  a1 though poten- 
iiullg present ns lines of ~~ealtness ,  will become less nnrnerous nnd 
will not i~ltcrftlr~ gret~tlp in quarrying. 

Although some pnrts of the deposits consist of p~m-white, fine- 
gr~ ined  mnrble of escellent qr~ality, qther parts fire poorly cslarcd, 
ranrse grained, and nf little commercial value, ond it will probably 
h difficult to obtain lnrge quantities of uniform p d e .  The httcr 
g r ~ d a  is r~par ted to give tlw follon- in^ analysis : Cnlciurn cnrbonntp, 
94 per cent ; nlarnina, 3.0 per cent ; silica. 1.4 per writ; magnesia, 0.7 
per cent. Pyrite: is also present in small ~mountrs, occurring In thin 
senms and finely dissemin:tt~cl in somo of the rnnrI.de. 

MARBLE ISLAND. 

Marble TsIand, R Inw wmded area of !) sqiinre mileg, is one of the 
larger islands in Uxvidson Inlet nnrl lie3 I f l  lnilcs due ~outh of 
Shnk~n, thoug11 hy water it is ncnrly 80 mileg dintant. On tho 
northwest side af tlus island inxrble waa iiwt diwovcrcd in 18!39, 
and in 1903 R nunlb~r uf claims wnre located over bhis port'ion of the 
island and n small arnorznt of stripping was done. S~mples  nf this 
marble were querried for test pttrposcs and wv~rn l  vnrieties of good 
quality obtained. The total tlev~lopments hnvo not cxcacded the 
assessment requirements. 

The lnarble cl~posit is e x p w d  in n cove on the northwe~t sido a€ 
the island, and lralf n n i i l ~  f mrn the shore, a t  nn clevatiorl of 106 feet, 
it bas been workccl by nn Own rnt. X considcrnhle arm is under- 

- lain by marble. that~gli littlc is known of i ts  e s t ~ n t  or vrtll~o, Along 
thc ~asttrrn sllore of the island nn a r m  of p n i t i c  intrusive rock 
was noted. 

REVILLAGIGEDO ISLAND. 

A\ well-defined tin~estal~e belt t m v e w s  the enstern portion of Revi- 
IlaCjpedo Islnnd in n rtortllrvesterly cl itvction nnd is exposed in Thorne 
A&, Carroll Inlet. and I ;rorgc Inlet. Its widest development is on - 

the north s i d ~  of George 111l~t nenr the hand, whcm rnnrblt! claims 
known ns llle Rnwdelz g ~ m u p  wciv locntrd in 1904. The deposit is 
includerl in i h ~  crystflIli~~e wlliat 11enr hrr ror~tnct with t.11~ I e ~ s  altered 
s l a t ~ s  to ihc soutllwest. Thr nlnrhle Iwrls m n p  from 10 to 20 fwt 
in wiclth and nrc s~parntrll 1y strata of cnleamous schist. Their 
strike is northwcsi., with s n ~ t l ~ r n s ~ r l y  dip. The mnrble is exposed 
in  cliff^, ncRr t,idewntcr and is of grmd qunlitp, being re8ntiveIy free 
from frnct~~rr  and joint crnclcs, filiclv crystalline, and from white to 



p y  in color. h'o large de~elopments lmve lwcn started on this 
property. 
In Carroll Inlet to the southcad claim haw aLs ken located on 

the same belt, but st this lmli tp the deposit iq not r;o extensive as in 
George M e L  

HAM ISLAND. 

Ham Tsland lies at  the junction of Blake Channel and Bmdfield 
Canal, 25 mi lcs srrt~thcast of Jfrranpll, It is s h u t  a mile and a half 
wide and c o n s i ~ ~  largely of crystalline limestones with interstrat- 
ified Lwrls of m l r ~ w ~ t s  schist striking N. 35" nT. and dipping 75" 
NE. Intrusiv~ rIikcn of bn~nlt  are common, and across the nnrrom 
ehannt-I 011 tilt. mni~ilnntl rind on \l'r~.rqe11 Island wide hlts  of gxn-  
ite i n t n l d ~  thrw liirnertone and whist beds and have probahIy in- 
duced thta p m n t  cryatnllir~t! texture in the limestone nncl thus 
fornled the ~rhnrhie. 
Two distinct rnrietits of nlnrble nre found--one fine grained and 

purr wllite, tllr other wry coarse pained and blue. ScvernE 
~ y ~ t e m s  of joirlting planes travem the deposits, but the joints are 
w i d ~ l y  W P A P R ~ W ~  and will not intprf~n greatly in qnarrying. 
Checks or snrfnce cncks are practimlIp d m n t  snd wide arenn of 
tnn~sivo mnrhlc h ~ v c  k n  fo~md: diwrtly nnd~meath the mil. Jir~cFl 
of the marble nppears to be dm from impurities. 

Two g r o ~ ~ p s  of claims ham h n  ImfPCI 011 ZEiis island. the Wood- 
bridge-Lon~rry p a p  on the west. siclr ant1 the Miller p u p  on the 
enst side, On the former the marble qt~nrrierl is pri~lcipaElp of a 
white, finely cvstalfine v ~ r i ~ t g ,  but at t h ~  3Iiller propertr the de- 
posit, e x p w d  in a bluff 40 f e ~ t  high and 100 fwt long, i s  of a m m l y  
crystalline textuw and a bluish color. Uri Imth of t h e  properties 
mnsidemble hxplomtoy work h ~ q  k n   don^. and I n r p  blocks of the 
marble haw k n  qnarried, fmm which tombstories nntl small blmb 
hare k n  chiseled ant1 polished for lml aw. The properties am 
favorablp located both for qunrryin~ and t rnnsportation. 

ADMIRALTY ISLAND. 

Marble is known to rnrcrlr at several loc~lities on Admiral@ Tslnnd, 
namely, at htarhle IllufTs, on the w d  const ; at Sql~nre Cove, just 
north of 3iarble HFII~Ts ; and in Hood nnd Chialr bays, south of Ril- 
lisnoo. At thew p i n t s  %me of the mnrble is of g o d  quality, but 
most of the depasits contain silica and pyrite and thc roclr is not af 
much valn~.  'The Reps i ts  nt MnrGle nluffa are nppnrently more 
extensive and of btter p d e  than tlloso at  the other localities. 



GRANITE. 

DISTRIBUTION: 

T h o  granitic intrusive rocks occupy about on@-half of t h ~  n p -  
gate land area of southeastern Alaska. I n  compnsition t h ~ y  mine 
from granite to grnnodiorite or to quartz or bornbl~nde diorit~. The 
core of the Coast Range. as well as the central portion of many of the 
islands, is cnmposed of this intrusive rock. ? ' h ~  rnetrtrnorphim in 
the p n i t e ,  its nonnniformity in color, nnd lhe presedce of joint. 
cracks, so far ns I ~ . ~ P v P ~ .  make most of the st on^ und~sirnble for 
builcling purposes, However, granite mtlsses of goocl cluaIit,y, uni- 
form in color and fnvorilbly locxt~cl for purpo~w of qn~rrying, were 
obsemed along the rnninlarjd up Portland C a n ~ l ,  i11 Dchm C ~ n a l ,  at  
Thomas Bay, in Taku In l~t ,  and at  the hcsd of Lynn C a n ~ l .  On 
the islands numerous gra~litc sfwks ~ C C I I ~ ,  porlions o f  which nrc of 
massive and uniform trxture, t bough t h ~ s c  ntovks contnin nlrmeroils 
segregations of t h e  fenlic minerals, rind pyrite is presont in many 
places, rend~ring the rnck less d~sirnblc for building purposes. 
Rock of goocl ~ l u ~ l i t p  xvas ohrvcd ut Gut Uuy and 'CVhnb Hay, an 
the coast of Baranof Island. 

1\11 the granite masws in this region nrc simiIar rn composition, 
Laving plnpioclnsc fclclspnr as an  essential constitlrent. Hornblende 
is t h ~  nsunl dark minernl, though tliotite mica i s  prewnt in much of 
t.he mck and in a f o ~  plarpr: exceecls in nmonnt tho hornblende. 
Quartz ia ron~rnonlp pwwnt, though usually in small  amounts. The 
ncce-sorp components arc apatite, t itnnite, and magnetite; secondnry 
minerals, diw to gcn~ral mrltarnorphisrn, nre sericite,  pid dote, misite, 
chlorite, naci cnlrite. PctmgraphicaI J rnl~rh of the rock is re lnt~d 
more closeIy tn tllr tlinrites than to the granites and is usually re- 
ferred to nn n diorite. 

Thp. pwvniling rolor is lipht grny and in only n f ~ w  places were 
pink or redcldi~h m a s w  olw~rv~d. T ~ P  p ins '  of the component 
~nincrnls nrt! ordinarily of m ~ l i i ~ r n  size. not varying greatly in the 
rfiffcrrrlt localities. E v i c l ~ n c ~  of the durability of the ~ ~ n i t e  is 
nffnrded in mRny plaws where long exposum to the inflnence of 
rrerttlleriag 1 1 ~ s  mused little o r  na disintegr~tion of the wrrf~ce. 

MARKET. 

No nttempt has pet k n  made to quarry or even to investigate thc 
rllnskan granite. Thrrp is placticnlly no market in Alaska, for the 
stom, and along the Pacific coast to the south Ihe demand has been 
supplied by the quarries in the States of Washington, Oregon, nnd 
Cnlifomi~.  



The long haul necessary to reach the market appears at first un- 
favorable to ,ormite quarrying along this portion of the northwest 
coast, but the present freight rate of less than $3 per ton to Puget 
Sound is not greater than the cost of transportation from some of the 
quarries in California to the larger cities. The of quarrying 
the stone in the Western States is estimated at 35 cents per cubic foot, 
and t.he proportion of marketable rock obtained from the amount 
quarried is about 60 per cent. The average selling price per cubic 
foot for bnilding purposes at the quarriw in the coast States in 1908 
was as follows: Rough, $0.85; dressed, $2.85; for curbing, $1. For 
monumental purposes the stone sold for $1 to $2 per cubic foot rough 
nnd for $5 to $8 dressed. These prim do not include the cost 
of transportation from the quarrias to the cities, which is from 50 
cents lo $3 per ton. This adds from 5 to 30 cents to the cost of the 
stone per cubic fmt. 

G Y P B U M .  

THE GYPSUM DEPOSIT. 

The only extensive deposit of gypsum known in southeastern 
AIaska is situated on Gypsum Creek a mile from its mouth, at 
Iyo~ilkeen Cove, on the east side of Chichagof Island. The mpsum 
beds apparently overlie the Csrboniferous rock9 exposed along the 
southwestern shore of lyoukeen Cove and forming the ridge south- 
west of Gypsum Creek, though the area of contact is buried under 
deep p a w l  deposits along the beach and in the valley. The moun- 
tain ridge to the northeast is made up of a granitic mass intruding 
the older lirnestrme and quartzite, Structurally the gypsum beds are 
folded and steeply tilktl and were probably laid down previous to 
the granit,iic invasion. They are at present regarded as of Permian 
or Triassic age. 

The geology in the immedish vicinity of the gypsum beds is 
obscure and neither foot wall nor hanging wall of the deposit is 
exposed. Bluffs of a cherty limestone striking northwest and dipping 
to the northeast are exposed near the entrance to the tunnel at the 
lower mine workings on Gypsum C d r .  The gypsum beds in the 
tunnel and lower levels h a ~ e  En east-west to W, 70" E. strjlce, . 
with a northerly dip of 20" to 60". Channels rapresenting old water- 
courses and now filled with gravel wash are numerous throughout 
this deposit. These gravels resemble unconsolidated conglomsrate 
beds and have been mistaken for both hanging and foot walls of the 
gypsum h d s  at points in the workings. A careful inspection of the 
,pvels shows that the wash has the same character as that now in 
the creek bed. Of significance is the presence of cobblers of granite 
corresponding to the intrusive m a s  at the head of the creek, which 
invaded the amst subsequent to the deposition of the gypsum beds. 



MME DEVELOPMENTS. 

This Fppsurn deposit, the prop~rty of the Pacific Const Gypsum 
Company, has her1 rfinsirely developed during the  last fen  yexm 
and large shipmcr~ts of the rock nre being made to the plaster mill 
at Tacoma, jl'fish., \r.here it is prepared for  the market. The develop- 
ments mnsist of a wharf 2,000 fmt in Iength extending to deep water, 
where rock bins of 1,000 tons cnpncify hm ve been built, and of n rail- 
r o d  a b u t  n mile in lengtl~ to tl~c mine workings, the mine rock 
bins of 1,5011 tons c~paritp hmre h n  erected, thus affording snffi- 
cient ~tarage capacity daring intervals of transportation of the 
ggpsum to the plaster mill. A verticnl shnft hrrs heen sunk for 190 
feet and from it two levels lraoe k n  cst~nded at points 90 end 160 
feet in depth, both of which are almmt entirely in p p s u l a  The 
main developments am on the 100-foot level and inclrlde l$t2_00 feet 
of workings, exposing the gypurn  h d  over an area 4-50 by 295 feet. 
Both the thickness and the lateral extent of the Iwd nre still nade- 
terrnined. At a p i n t .  800 feet west of the phaft investiptions mere 
made in former years of a IIppsrlm exposnrv on the c m k  bnnk, where 
11 short tnnnel mlms driven nnil a 7.7-font shaft sunk almost entirely in 
gypsum, but work a t  this p i n t  was cliscontinued. 

MARKET. 

G y p ~ m  is in much demand along the Pacific cocrad as wtill plaster 
snd f~rtilizer and in the mandxctnre of  cement. Thc Pug& Sound 
mark~t  is strpplid in large mearrure from the deposits in K ~ n s a ~ ,  
Colorado, 1Tpoming7 and ITtah. The California market is  applied 
from local deposits and thofie in ?c'e~ada and Utnh. Transportntion 
from these points to the smboard cities costs from $4 to $7 pPr ton, 
rnd t h ~  pwsent market prims of first-grade gypsum prodll~ts in thew 
cities RA as fol10ms: Crltde. $5 to $7 per ton; land plaster, $3 to $R 
per ton ; plaster of Paris, $8 to $11 per ton ; wall plaster, $9 to $13 
per ton. 

c-m. 

T h e r ~  nlw srrcrnl kinds of cement, the principnl kinds being Port- 
land cement and natuml r(ment. Portland cement is produced by 
burning a finely ground artificiaI mixtt~re containing essentially lime, 
silica, nnd aluminn in crrtain definite proportions Usually this 
combination is made lly mixing limestone or marl with clay or shale; 
such R mixture should cnninin a h a t  three parts of the carhate  
to one part of clnyey mnterial. XR~IIWI cement is the prodr~ct of 
n n  impure limestone containing from 15 to 40 per cent of silica, 
alumina, and iron oxide. ra lrnmz~s  and argillaceons rocks snitable 
for cement making are relatively scarce in the Ketchikan and 
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IVmnpll districts. Thry arp metamorphosed, usaslly containing 
m i c ~  and some p,yrite, and ure.not wlficiently fine p i n e d  to be of 
value. At only onp locality-Tdng Island in IZasxan Bay-have 
rocks of this sort been located for t hp mnnrrf~ctare of cement. Here 
beds of Iimednn~ nnrl siliceo~~s S ~ R I P .  nw CXPOSCIJ R T O U I I ~  the shores of 
the islantl anrl are npparentlp of II qnnlity a~r i t a l~ le  to make cement. 
The disposition of this pror'lnct will, hnmrver, be confined to the: 
l m I  market, as it can not rrow Lle profitably shipped to compete 
with the cement mnnafnctured aIo~ig the Pnrific coast. The reason 
for this, in the: first place, is the h i ~ h  cost of the fuel necessary for 
its manufacture. The dificlllty in ohtnining efficient ~ n d  cheap 
labor, as compared with the labor of tbc T ' t i p t  Sound area and 
California, must also be conairlered, nnd the long h m ~ l  necessary to ' 

reach the mttrket is nnfavornble to such Rn intlustry. T a  ship the 
cement rack as mined t o  a cement factory ~stablished somewhere neur 
the paint of coaI supply R I I ~  near the market would I N  thc most 
feasible plan: but this would bring little or no profit, as v ~ s t  arms 
of cement rocI; aqe exposed near all the largcr cities ~nrl  can supply 
the cement plants along tlze coast for mmang years to mne. 

L~rge deposits of clay are lmom to m r r  a t  thc heat1 af Pall~nar 
Bay and dong the banks and deltas of many of the plncinI strtnrn..;. 
Them claps fire fine grained to gritty7 bluish in color. and semiplnstic, 
and are usually termed "glacial mud.'* They are especially srzitnlslo 
for the manufacture of brick. For cement making tho clap would 
q u i r e  the addition of limestone and fine grinding, as warsc particles 
are ~ c , t t ~ r t ? d  thro~rgh it. The clap deposits are of only local v n l ~ ~ e ,  
and the material has little or no commercial importance, 



THE MINERAL RtEf30URmCES OF THE KOTSINA AND 
CHITlRA VALLEYS, COPPER RIVER REGION. 

Br FRED H. MOFFIT R H ~  14. G. MADDREN. 

The folrr hest-know11 ilurl rno.;t prnn~ininp ropprr-h~rtriag regions 
of ..Unska are the Kasaa 11 l ' ~ t ~ i n r u l ~  rvgiot~ o f  ~ l l t ~ ~ l ~ 1 1 ~ t ~ r l l  iUtwk&, 
the Prince lIl'il!inm Soi~nrl ~rgion, thc rcgion included within the 
drainage area of Kotsinn nnrl ( ' 1 1  it in* r-ivcm, :~nrl  thc mgion of upper 
Copper, Tanann. anrl Il?litt rit-prs. Of thew four only liasnnn Pcn- 
insr~la and Prince I\'ilj ~*IH SOIIII(! 1 1 ~ m  y(it pr01111~ed LY~PPCF cornor- 
cinlly nncl at tbc prcwrrt t i ~ w  tE~ey f l tr~ l i sh  tlie entire produrtion nf 
A I a ~ k a .  n*hich in Inor; zr rnort~~tetl lo  P.GH5di40 pot~nda of blister cop- 
per--an iricrense of ~ O I C  t l l ~ ~ t l  :3.50Q,OW portnds over tho output of 
the previo~ts ~ C I I T . ~  

The mines of thew twtr rrgions nre .ell lacnt~d either rt tide water 
or ,ritJ~iil compnratirply m y  r t ~ h  of it. sn that the nlnftm of trans- 
portntion docs not prrw*~i( +T, prcat A n  ob~tacle to rlcv~lopment as in 
ihe intpriol. of d'Clfiskn. rtnrl thry tl111s p m w  nli advantage that has 
mablsrl thrill tn rvnch bhc pl-exlllctivc: stage !emore rnpidly than other- 
wise woirltl hnn* lst~pn ~,aqsihlr, 

The two r ~ ~ i l n i n i n g  nyionv el~cl~ of wl~icl)  is sornet.irner; referred 
to ns bllc Copper R i w r  rtyirn~, ~Etllo~~gh f Ile name i s  more o f i ~ n  ap- 
plied to  tho Iiotsinn-C'hilina ~ 1 . e ~  (Pl. III), are m1Iy one. but are 
di s t in~ i s l i ed  fa~m ench rltl~er I W A I I S ~  they lie on opposite. sides of 
;in ahnost irnpansnblt! r i lo i~niuin m n v .  Tlley nre sit~rated in the 
interior, north of the high nloulltnins forming the Coast. Range. and 
cen Ix mnchetl only 1>y Ianp, hard jounwys over trails which, aI- 
though thcir vnlrlr te tht. pi-ospector ancl traveler can h a d y  be owr- 
cstimatetl, still l enw much ta bP desired. The cost of supplies and 
f h ~  time nnd l ~ l m r  r e q ~ ~ i ~ n ~ d  to curry them into the country have bwn 

.Oraton, 1,. C., Tbe production of coppor In 1908: Mineral Remnrcea U. S. for 11BOB, 
U. $. Geol. Butveg, 1907. 

m 



128 UKAN MTXERU R E B O ~ C E S  IK 1 9 ~ .  

MI great that little more than the a m r n e n t  vorlr wquired to hold 
claims or to obtain patents Irns k n  done. The whole o f  the intocior 
region may be .mid to Iw st i l l  in the prosperting 'stngo !and must re- 
main RO m t i l  m a n s  am provided by which snpplips and g a i p m ~ n t  
cnn be brought to it mom cheaply find Ily which the ore, when pro- 
duwd, can l w  taken out. 

The first study of the copper deposits of Chitina V R ~  tep rnern- 
bers of the Geological Survey was made by F. G. Schrndcr and A. C. 
Spencer in 1900. At the same time n topogrrrphic map of t 1 1 ~  m- 
gion, including Hanagita Valley on thc =nth nnd Inwr Coppr River 
as well, was made by T. 23. Gerdine and 1). C. ITittlerspwn. E'rm- 
pecting was then just beginning and wry little work hnrl Imn donc 
on any of tlie claims, yet some o'f the important facts rr,r~crrnine t l~r  
o m  were established. Two pears later {1B02) 11'. C. Jtcntlcnht111 
visited the w e t  end of the area, including Iiotsini~ Rirer nn(l Kllit~tt 
Crek, but after that time no further work in t h ~  wpion was a~~t lcr-  
talcen by the Sarveg till 1907, when public interest rjuirle it clrairal~le 
to send another party into the field. 
In this paper, which ernbodjw the princip~l m n l t s  nf last wtwn'a 

work, the copper deposits of the Xotsinn-Chit inn refion nre tlmrilwd. 
Only enough of the general , p l o p  j.r intmlr~wrl 11, give n clcar i i h  . 
of the relation existing between ttlw w p p r  nritl hw rwks wit11 
which they am associated, ns it is rfevirwl to Iny ~nlphnsis on the 
economic siap. of the s ~ ~ h j ~ c t  and to avoid m o f ~ ~ s i n g  this with zkscri p- 
tions of fornlations ~ n d  their relations that may more prnlwrly lm 
taken up in another place. Tt is hopd tllnt t 2 l c b  fncts obwrvcd nrr 
here prewnted impartinlly and in such tl wap as tn give a prnp~r idca 
of the type of ores occnrring in this region nnd of the promss in 
clev~ltlping them sinm they wre  lnst risited hy mernhrs of the 
SUTTP?.. 

Those *king informntion in rep~rrl to the comtncroial raluc of 
the deposits h ~ r e  descrild may lm (Eisappointcd in finding no d~finita 
statements in rcprd to values. It has E~cnrne the t.stn1)iished pmc- 
tim in the Ala~knn invwtiptions not to trent this subject, for it evi- 
cl~ntly falln within t1-1~ province of the mining engineer who investi- 
p t w  a particlllnr prolwlrtp. In thc short time ~ s a i l a b b  for  their 
study it wal~lrl 02>viou?-ly tw irnpmeihlc for the Snrvey geologists to 
sample tht. ~ l e p i t s  viqited. nnd it also appenn tinwise to publish the 
results of asays  furni~hed 11y property omem becauae it i s  not nlways 
pofisible to lenrn how n fir.en mmple was taken. 
- -- -- 
.The m l o * f  und m l n m l  m m m m  of I portlim nt t b ~  r o p p ~ r  R~YPF dllrtrict, .LIlask& 

m upeelat p!thllrnllnn of Ibr 1'. 3, Gmr. Rnrrrp, lnnl. 
*Crelom nl  thc rcotnl Copper Rlvrr region, Alaska: I'rof. Paper II. &. Owl. YurVey 

h'a. 41. 1905. 
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WATER SUPPLY OF THE FMRRAXKS DISTRICT. 1907. 

INTRODUCTION. 

During the senson of 1907 the Unitad Stntes; Gealogie~l Snrwy ex- 
tended to the BFnirbnnlcs rli%tricd the ~tr~tim-gsging ~ ~ o r k  started in 
the Nome region in l9Oli. Tbc invesLipnlions \\rere for the purpose 
of determining both t h ~  totnI flow and the dintrib~ltion of flow during 
the open season, and of collecting data repirding the general con- 
ditions affecting the wnier supply nnil its i le~~lopment.  

The success of nny proj~rt for n-ntrr-supp1.v development iq meas- 
itretl largely by ihc ctlmplct~n~ss of the information on which the 
engineer designs his worl: ill rccodnnw wi t11  the rnnsirnnm eficiency 
of the at~ailnl)lt! f l o ~ ,  nnd this effcicncp can IF determined with 
greater accuracy by the t l i d  of long llntl continued records. I t  is far 
the purpo% of procuring sue11 rriwrcls tl111t the Survry I ~ n s  under- 
taken the skndy of $ f ~ " e ~ n l  flow in This district. 

The field work in the Pairbnz~lcs district. wns cnrri~cl on from J~rno 
26 to Septembr 15. Owing to the I ~ e k  of ~ d ~ q u n t e  funds the morlr 
mas larplp that of mmnnnissanw. Holr-rrrr., the keeping of sys- 
ternrltic records on some of the more irnportnnt strennrs was mnda 
possible through the heart?- ~ o o p m t  ion of poplc in teresled. Among 
the many who rendered rnltrnble asistance in pracuring tl~c data 
giren in the urnompanping tables, ncknon.ledgment ig  due t o  Mr. 
John Zzrg, supfrintenclent of the good roads c.:o~nmiasion ; Mr. -4. D. 
GQSSRWR~, g~neral  manager of thc Chntntiil~n Di trh Compnny ; Mr. 
Fnlccln Joslin, president of the Tnnnnn Mines Railroet-l Compnny; 
Mr. Hernlnn Wobber, Fair-bunk? is~lrek; Mr. C. D. Ilntchinson, ~ P C -  

trical engineer, Tanana Electric Company; R I J ~  Ms. Martin TIarris, 
Chena. 

After making R mrefitl st,uily of the pnern1 tapogrnphic conditions 
of the mining dist-rict tlnd i t s  surrounding co~~ntry, it was rlrcid~d to 
establish a f ~ w  r~gnlar  stations at the most convenient points jn d i e  
l ~rpyr  drhinngv nrms, nntl to  st~tdg thp  daily run-oiF, dnri n,rr thr opcn 
soason, from r ~ c o n l ~  thus obtnin~d. This plnn ~fforrlctl grenbr op- 
portunity for prm~wing cornparatire data than wonld that of P ~ V -  

erinp n larger tcrrjtov in u less clefinite way. Ia this cut~ntry with- 
Im 



FOIiTQMILE GOLD-PLACER DISTRICT. 

The largest part of the production of the Fortymile district is 
taken out of by wny of Fortymile Creek. The following table 
has been prepared from recordq ffurnished to the Bnrvey by the office 
of the Tjnited States customs service nt the s~zbport of Fortymile, 
dlaslca. It shows the distribution and amount of production for the 
years 1904 to 1907, inclnsire. Quantities are expressed in fine ounces, 
the value of the fine ounce being approximately fL2Om20.G7, whereas that of 
the commercial dust of the Fortymile district averages ~bout  $17 to  
the ounce. 

These statiskics, tagethcr with incomplete data of prodllction for 
1007 from creeks in the vicinity of Eagle--nbout 400 fine ounces, or 
$8946-indicate a total produdon for the year 1907 in the Forty- 
mile district of approximately $150,000, 



t i m ~  nhnndant f u ~ t .  Tht prrollnd se1wk-d for dredging is in the 
vallsrs of (IIP small~r trihotnriw of Fortpmile Creek or along thc 
I I R ~  of the c m k  j tselb.  'The d e v i t s  are such as have been wovkcd 
Ilp own ruts, l ind n ~ w t  of t I t ~ m  arc n~tlcll rrnder the maximum rlepths 
workable by the d r r d p  n lr~ady  on the pnzmri, 15 to  35 feet; some 
 re evcn shnllawer t hg~ri tlr^irnl~lc. Thew ~Iepnsits are of local origin, 
having k . n  (F~rEvml from the Iwrf m k  within the valle.ys, and are 
mmprE of grnvcls nrrrI*i~i 19- nltlrk. T h ~ y  are, for khe most part, 
~ M Z C I ~  i11n~t1gt1nt1 t t t l c l  ymlr. Tlw g r ~ i  vtlls nrc. composed of subangiiIn~* 
or ra~mrlccl frngmmts, n p  to 11 foot or matme in dinmeter, and a Esrge 
proportion of fi r l tv nttttrri 11 I, pnrblg rornlnirluted fragments of the 
Fame chnrnctcr ufi the canmr matrrinls nnd pnrtly products of de- 
coapsitioo. Tlr~ proportion o f  howlders ia pncrally amall, Imt at  
some Iocaliticq it ig so I n l * g ~  ns i n  Ileromo R f r o ~ ~ l ~ l c s ~ f n e  fador. I f  i t  
were not for thtt frnim ~hlwn~strr nf thr! pnvcls .  the conditions for 
dredging wouIct I I ~ I I ~ ,  ns fitvornldr! ns n t  some localities in the 
States. T l i e  o v ~ r l ~ i n ~  rnlirk is rrmowtl S J ~  grcrand slniring. and this 
process of at rip pin^ is onr t l l n l  rrqnirrr n ~viclt!  ~xprriencle in the 
utilization of n ~ n t ~ r  to prrrcnrp tlw lwst msults APt tln11~11 in mme 
places the gold is foand tlistrihtrted tllrn~rgl~ thc lo+\-er part; of the 
gravels, it is mostly on or within rhr Invl m r l c .  O n  5nme c w k s  them 
is a large proportion of n t ~ ~ g ~ t p  gold, Tlip p ~ t m t  pnh of i f ,  how- 
erer, occurs RS srnnll flnt ~I~PCCS,  nr~tl thrre is wmc wry fine pFd. 

The bed rock in the Fortymile refion ir pmlnminnntly ~clcbist, with 
interbeclded e@dlinr l i r n ~ s t c l ~ ~ r  nntl in2 rnsirt. ~ m i ~  itic rwks, either 
parallel to the strncturp or rnttin,a it. ncds of niarr or IPW h l o c k ~  
1natel.ia1 mistant to weatlt~ring nrr  wpsm t ~ r l  1: mftpr mntrrinl, A ~ { I  
this characferidic gives rise in some plnm to nn ttrrevcn hrE-roc!; 
strrface. the higher plnws of n-hidl ntny 3c.t ~ts n Siinilr~~ncc to dmclp 
ing, This emphasize tlw neetl of II cnmf~tl prclinlinnrp srtrveg tl f  

the deposits and the untlerl:-ing rock flmr. Fnrti~rrrnorr, tllc eolri 
ha? a tend~ncy to sink to a rIepth of scvenll fwt in trlre creviren u.nrI 
joint plnn- of the block7 Im? rock. 

SwermI plans hi lre hen under considemtion fov tho rttilicnLion of 
t h ~  m t ~ r  supply in the For@rnile wgion, nnrl dintug t11n sunkmrr o f  
1 W I  n tinm was k i n g  constrncted on Ma-sqaito Fot.1; near Tic~I~rlm- 
stt~k for the purpose af br ing iq  water E>y R flitch t,n tllc Chivlrai 
C'rrok nma. 
In the vicinity of EngIe mining operations more confined n ~ a i n l ~  

to preparatory nad rissessrnent worlr. A dam wit11 nttt,ornntir pntc 
was lwirlg constructed on American Creelr. The new C;ov~rnmertt 
rond is tt Isendy proving of advantage to this lmnlity. ll'ark in tltr 
S~ventymilr area is nlso being helped bp t h ~  constrtlction of H madl 
ovcr t lln rFivirle from Escelsior to Sevecent.pmile Cmk. 



dwdp, with bnckefs having a capacity of 5 cubic feet. It was re- 
portrrl to IF cnpaMe of working about, 3 acres a month. The frozen 
charttcter of tht. ground, however, made it impossible to use the 
drcdm lo nri~nntege. Tt has been found nemsary to prepare grouncl 
by stripping ~t lead st year in advance in order to give it the best 
opp~rtunity ~ m i l ~ l e  for  thawing and thlls save t o  r g r e n t  extent 
tlrr ex t t ' ~  expetlse of thawing by steam points, 

The tlredp 61n Forty mile Creek at the inte~national boundary is 
~ in l i lnr  in ral~nracter, with 94-foot, buckets and A caparib of abotit 
1,500 crfbic yards in twenty-four honrs. The dredge was working on 
n bar rvhew the rlvomg~ depth to bed roclr is about 8 feet. V7hiZe 
hwlders  werP mrnewhnt tro~~blesorne, the ground was for the most 
p-wt nnfrwxen. -- 

The drerlm an the Canadian side of the hoimdm'y has a m- 
pacity of :3,000 clibic yards in twenty-foilr hot~rs. It has 5fwt 
buckets ant1 ctirl wark gl-ni~ntl to n d ~ p t h  nf 35 fmt. This ridge abo 
was working on tt har of Fortrymile Creek where the p u n d  mas 
not fro7m ~ l r ~ d  the beti rock soft. 

The mnchiiiltr in procoss of installatmion on Pump Bar, below the 
mouth of Frnnlrlin Crt.ck, is  n, dipper d r ~ r l p ,  The machinery WRS 

being mounted on R scow 42 by 80 f cet, btl i I t of native sprtrce Inmkber. 
The dipper hns a capacl tg of 2J cubic yards, ltntl the machine was ex- 
pected to brindle about 1,000 cubic pnrds in t ~ a  honm. T h e  mound 
to be irorked WRI all unf~oxen and everaged about B feet in thick- 
ness. 

Some of the factors to be ccosid~rerl in the in*allstion of dredges, 
aside h n i  the p a t  qnestion of ~ I I P  V B X I I ~  in the: porrnd. which are 
sometimes hnrely investignted, etre ns follovs: Iternaten- of a re- 
gion and nbsence of mmrnonirat ion, e n t ~ i t  ing costly delnys in imtal- 
lation. mprtim, and prwnrement of m p p l i ~ s  to kwp n dredge i n  cnn- 
tinuous oprrttion; length of working senson : m ~ t e r  and fuel supplies ; 
dimensions and character of allnvinl rlepwits, with spwinl reference 
to frost and hwlders; vertical and horixantd tFistrib11tion of thc 
p l d  in the deposits and the chmncter of the @Id; cvmness or an- 
ewnnws of t he bed-rock mrfaw, ridges of bpr? rock in some plnecs in- 
terfering with tIw ability of the dredge to york 1111 partlons of the 
p o t ~ n d :  hardnm of 'bed rock; its receptivity for gold and atlnpta- 
bilitp for dredging: and, finally, the selectiou of n drttdgo besf; 
rrrlapt~d to the conilitions presented bp the grolmd under considara- 
tion. 

The Fortymile region comes well under the definition of remote- 
ness. It is more unfortunate in this respect than t h ~  other mining 
regions in the Yulron-Tnnann country. The lengtl~ of the working 
sesertson is limiter1 to about, four months. Most of the vvallegs arc! 
sufficie~ltly timbered with spruca to have furnished up to  the present 



with the orderly apposition of material by stream ~r t ion .  Tlw 
tKd m k  in mme nf these valleys is nlmost exclusively composcd of 
whist3 of dimentar!. orifin containing many small qunrtz veins. 
S i ~ ~ p f s  nm frquenfy  forrnd with conaidcrable q~zartz ~HschetI, 
rntl it is prohn bfe that tlicp 11nm I~emi tlerived from sucll q~uitrtx 
veins. Smnll wins of boritc idso occrlr in the schists, and s l l l ~ l l  

ro l~nt l~d  pM>le.q rrf this rnnt~rirl ucrompnny m~tch sf the gold. alo~ig 
with garnets, rtitile, and LInclt snnd. I lemn tite and limonite pebbles 
nro nlso critnmon nsswiale.; ni flw phi. S ~ t i r ~  Iead has  lmn found 
on I'ranklin Creek. nntI in thc S e v ~ ~ l f y n l i l ~  nrea cinnnbar pebbl~s 
are occngionnlly folrnrl. 

;Mini*'l>p-ftia ~raatttl methods in t11r Fonprnile quntlmngle during 
the snmrner af l90?, partly on nccoaot of the prolongcrl dry weather, 
was not king c n n ' j ~ d  on very rxtmsively. JInmy trf  the bars of 
Fortymire Crc~lr have heen morlc~d for yews. nntl PI-p-cn dtiring I n O i  
a few miners I V P ~ C  f011nd sfi1I rnalrin~ w a p s  in the old WRY with the 
rocker. The prevail in^ 10-1 s t s p  nf wntrr was wpwinllr facambl~ 
for thiskindof worlc. Oprakionson Chicken Cwekw~rpprnrticnllp 
at, a standstill, but the field hnd 1wn .wmt\~-liat mlnrptl 1);r. the work 
on Ingle Creek and nt the hear1 of Chicken C w k .  SIr~icinp wns be- 
ing done at the mouth of Sr~poleon C m k ,  n ntl n f ~ w  rnm wrrc work- 
ing int~rmittently on Fmnklin Creek. Grot~nd was llcing tpstptl ~t 
s c ~ ~ r t - 1 1  lo~alities  dun^ Vortynlile Crwk itself, and ~t &loose Crr~lr R 
combined ditch and flume \v\-r~s l w i n ~  rnnstn~cterl to  l~ririg ~vatcr alm11C ' 
a miles to one of the Fo~.tynile ham. Wnde Crwk n-\.z~s nol visited, 
Ilat the r~prsrts indicated mom fnrvornble coridjtions for morlr. 

%he p a t e . . -  chzlnp of tirethods in the Fortymile r~g inn  hna l w ~ n  
in t h ~  introduction of dmtlges. Four steam-power d r c c l p  were in 
prcem of installation or in operation d ~ ~ r i n p  the spnson nf 1907- 
one on VhIKer Fork, jtld RIIOTP the month of 'r~elvemilc C w k ,  ant1 
three on FortjmiIe Creel; (nhwt 9 miles b l o w  the mouth of Jcrank- 
lin C m k .  nt tha int~rnatjon,rwl Isonndify, nntl abont 4 miles nbnw t l in  
rnn~rtI~ in Cnnndinn territnry). 3'lnns mere :~ lw under \my ior in- 
shll inr R clrerljze nn t l l ~  upper pnrt of W~Ikcr Fork during the minter 
of 1MIi-8. 

T h p  pmtind to IE n-orkerl by the dredge on IValker Fork m a r  
Twelv~nl i le  Cmk wns reported to runp  from 6 t o  14 feet in thirk- 
ne*. with nn a v p m p  of about 9 f e ~ t .  The muck mas from 14 to 4 
feet thick. The her1 rocl< is schist, with int1.11sivc p n i t e .  The p l r F  
is mid to ;bn nioslly on bed rock or witI1in it to a depth of a few 
inches, The atrcnrn flnt at  this point is wvrml h n n d d  feet wide 
and the ~IIuvjad deposits are frozen. S t ~ n m  p i n t 9  n-ere in a s  to 
thaw ahead of the dredge. The dredge is a bucket open-mmectd 
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These mafpiatized schists have Iabr ken folded, and the acidic dikes 
have becn crumpled and even torn aprrrt into lenticular hgments.  
At a far subsequent period the granites and schists have baen cut by 
a few dikes of hasalt, the material of which is still practically 
unal t e d .  

ORIGIN OF GOLD. 

At a few Ioc~litim in the Fortymile region gold has been found 
in the bed rock. In the intrusive m a s  of quartz diorite that ocm1rs 
in the soubhwestern part of the area, at  s I m l i t y  on Bloqnito Fork 
a b u t  23 m i l s  west of Chicken Creek, there is a zone about 6 feet 
wide that is partly brecdated and has been impregnated with'quartz 
and pyrite. The weathered material pans fine flour g ~ l d  and an 
average of two assays of surface material collected in 1903 e v e  a 

po1d content of $9.70 per ton. h y s  glring much higher value 
have been reported. Kear the head of Chicken Creek b l ~ c k  and 
greenish slates, with some limestone, wcur in dose relation with 
jnt.rusive quartz diorite porphyry. These slates contain thin quartz 
and calcite veins. Iron p;rrite is eomman in t.he quartz veins. In 
some of the thinner c a t c h  veins there is a considemble proportion 
of gold, occurring as small lumpy masses and as thin plates nlong 
the cleavage planes af the calcite. The plawrs of Chicken Creek 
have probably derived at Ieast a considerable pnrt. of their gold from 
suchsmall stringers Sil~ermlphidehasbeen found associated wit11 
the gold in the placers below this IocaEitg. It is hlieved that in 
thew two places the occurrence of gold is due to t.he dter-effects 
nf the igneous intmsive~i. 

Gold has also b n  found in place in the ridge south of Ralamaunr 
Creek, a tributary of Ctlnyon Creek. At this locaIitp them is a con- 
spicuous outcrop of brecciated quartzite ~ n d  rein qnartz thrt. is  i t1 

plmces very rusty from the Iarge amount of iron content. Specimens 
have hen obtained showing free gold in the rock, Jt i s  not k n o ~ ~ n ,  
however, whether p l d  is uniformly distributed through the rock 
or whether it is onIy of local otxurrence. MRCW gold is founcl in 
crwlw draining this swa and it is believed by the minem to havo 
k n  derived from this 10calit~y. 
In t,he Seventymile area gold has been found in place in a minerrrl- 

bed zone in serpentine. At t,his locality there are many intersecting 
smslI quartz veins containing considerable iron pyrjtesr. Gold is 
reported in the weathered vein material, nnd the nttempt has been 
made to save it by mems of an arrastre. 

The alluvial deposits of the streams, where mining is in progress, 
have been derived from the h d  rmlr of the v~ l l eys  in which they 
occur, and .there has k n  in this area no inkrfeerence by glaciation 

368!4!2-Bull. 34-13 
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The duvia l  deposits have been d ~ r i v ~ d  from the bed rock in the 
drainage areas in which they are found. 

The material on the lmra of Fortymile Creek hes been derived 
from widely di~ltnnt WII~PPII  nnd n large variety-of bed roclr. The 
stream meanders in its coorsp, I~av ing  b ~ r s  of this material deposited 
on the irremlar pl~nated stlrface of the schistorse bed rock. Many of 
these depo~its were rich in goltl and the cleaned-orrt crevices of the 
h d  rock on nearly every bar  long the creek attest t h e  thoro~tghnes~ 
of the .r~-ork done in the early days. On many of the bars the bed rock 
slopes very p d u a l l y  ~rpwarul until it is concealed by the overlyirig 
deposih; on othcr hrrs the slope is more abrupt, leaving but a nnr- 
row margin for work. ;ill the most workable bars hn1-e inherited 
names, and at thc prewnt time manp of thaw best known are Iwing 
prospectetf with rcfcrence ta dredges and values have Ireen found in 
some of then averaging a cent to the pan. Some of the P > R ~ s  nrc 
hacked by flats t ~ p  to 1,000 feet or more in width, and thc p m l s  of 
these flats are abo k i n g  invmtigated. 

IGNEOUS ROCKS. 

The igneauw rock5 of the Fortpilc quadrangle aw pmrlominnntly 
intmaives, partly fresh and partly altered hito p ~ j m s .  rlltcrctl 
dinbasic and hnsaltic flows, wit11 nssuciat~d tuffs, t ~ r p  present jn the 
nrcss ~ c u p i e d  by the Devonian rocks. 

The most common types of intrnsiws are granitic; and dinritic 
rocks. but mare basic rocks are akm. present. A Jnrp  nrca in the 
northwestern part of the quadrangle, topomphicnl lp emphnsizrd 
I1-j Glacier ?Ciountain, is formed of quartz diori te. hTumnrolrs dikes 
end sills of the same rock and more I J R S ~ C  t'ttrieties derived from tho 
same magma penetrate the snrrountling schists aver a distitance of 
*veral miles from the main maw. -1noth~r large arm o f  sjrnilnr 
rocks enters the southwest corner of the qttatlrangla, forming much 
of the bed rock-in the Chicken Cmk vnlley. IEikcs and siIls of 
biotite granite, hornblende granite. ~nc l  diorite arpl abundant in tho 
schists throughout the Fort?.milt coontry. ,I rev romrnon intrusive 
in this countF is c o r n p d  ewmtinlly trt qlrrrtz and feldspar, and 
this rock with the disnpp~tlrnnw of the f~ltlspar forms qunrtz veins. 
A part of the quartz veins of t h ~  Forty~ i l e  region are thlrs of mag- 
matic origin. This quart z-fr ldspar materirrl has h e n  intruded partly 
in the igneous rocks and p~rt ly  ns lwth dikes nnd sills in thc? mr- 
rounding schists. 117lcn the intrusions tnok place the intruded 
rocks were evidently n t  such n tcmpernturc HY tn allow the entmnm 
and coarse crystallization of very thin sheets of the ignm~~s material 
in both the crorrsct~ttinp ~ n d  concordant refntion with the schists, 
and 90 extensively wns this procc.rs in  apewtion at some ImJit im 
that a large proportion of illc rock is composed of granitic material. 
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k narrow belt of them lies at the base of the ridge adjoining Mission 
C m k  on the north. They form also Fortymile Dome, T h e  ap- 
proximate northern boundary, with the exception of the Mission 
Creek occurrence, which is probably isolated, extends from the north 
end c ~ f  Glacier Mountain to the international boundary near the head 
of Liberty Fork. The age of these rocks is at preaent unknown. 
They rtre probably atl least pre-Ordovician. 

PALEOZOIC ROCKS 

Green and black phyllites, greenstones, md limestones, regarded 
as for the most part of Devonian age, are present in the northeastern 
part of tAhe quadrangle in the drainage areas of American and Mis- 
sion creeks. They form tho blue st Eagle and those above Eagle! 
on the ,left bank of the 1-dkon, and are abundant along the river 
below Eagle, where they are associated with Carboniferous rocks. 
In the southwestern part of the quadrangle they occur on Fortymile 
Creek from the mouth of Denison Fork to a point about 2 miles 
above Franklin Creek. The drainage a- of Chicken Cwet is 
formed partly of these rocks. They occupy a belt in the area about 
the headwaters of King Solomon and Champion creeks. There-is 
a small ares also on Canyon Creek abo~e the mouth of Mariner 
Creek. These rocks have in places been closely folded, but tho 
degree of metamorphism is  much less than that of the achists, fossil 
fragments, chiefly crinoid stems, hing of common occurrence in the 
limestones. 

TERTIARY DEPOSITS. 

Tertiary clays and sandstones with some interbedded lignitic coal 
and massive conglomerates with interbedded shales have a wide dis- 
tribution in the northern part, of the quadrangle, in the valleys of 
Seventymile and Mission creeks, and small patches are found at  the 
southwest in the valleys of Napoleon and Chicken creeks. These 
mcks have in places, notably on Seventymile Creek, been tilted to a 
vertical position, but are otherwise litile altered. 

ALLUVIAL DEPOSITS. 

The alluvirtl deposits consist of the tsench gavels, partly auriferous, 
such as occur on the high hncl~es of F~rt~ynlile Creek, on the Lost 
Chicken bench, and on benches of intermediate height, and the de- 
posits of the present streams. The h n c h  gavels  have been found to 
a height of about 300 feet above the streams and have a thickness in 
places af a b u t  60 feet. The stream gravels are in part auriferous 
and aire in the main w~fficiently shallo~v to be worked by open cuts. 
Chicken Creek is the only locdity where the depth is considerable, 
reaching, in some of the ground that is being dri£ted, a b u t  45 feet. 
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The rocks of the Fortqmile quadrangle arc composed of 'highly 
rn~tarnorphmf schists rrilh in terhddcd lirnkstones, a11 asr+iped 
provision~Flp to the prp-Odovician: of I~~~~-rnetnmorphosed mcks 
including Devoninn piiy llites, greenstones and Iirnedoneu. ~ n d  Car- 
boniferous slates and limestones; of Tertiary clrtys, lignite, sand- 
stone, and conglomerate; of h n c l ~  ~ n d  stream ~ a r e l s  probably of 
Pleistocene and Recent age ; and of intrusive igneous rocks, some of 
which have been metamorphosed with the schists. 

PR%ORDOVICIAM ROCKS. 

The whi~ts incll~de essentially thin-bedded, little-altered qua~tzftes, 
quttrtzite whist, quartz-mica schist, garneti ferons mica schist, horn- 
blende schist, and carbonaceo~rs schist. All these map occw in dose 
~~lternat~ion with ench other. Crystalline limestones are interbedded 
,wit11 them in lagem frron~ n fell- i n d ~ e s  to a llundred feet or more in 
thiclmesy. The structure i s  most complex. Dips md strikes present 
much vfiriability. Ln places the rocks are nearly Ilorizontal, but s~ieh 
t~orizontality is in some locnliti~s the result of complex folding. In 
general the rocks lie in a highly inclined attitude. Closely appressed 
folds are common, and these in plnces pitch at  high anglers, even GP- 
coming vertical. Furthermore, there has been motion that has m- 
sulted in shearing pInnes a t  angles with these highly pitching folds. 
ThinIy heddcd quartzite and mica schist hnve been thrls transformed 
into rods of quartzite II foot or more in length, with lenticular cross 
sections an inch or more in diameter. In n weathered cross section 
pi such beds the eyes of quartzite in a mjrneeous matrix present the 
appearance of R metamorphawd quartzite cnnglomerate. Tl~e strnc- 
ture is further complicated by the abundant occurrence of intrusives, 
soirre of which have become so closely incorporated with the schists 
Chat they arc not easily recognizable as of different: ortgin. Tn spite 
of the complexity of the structure, a general strike is discernible, and 
this is nearlp east and west, with variations to the north and south 
of this direction. 

These schists with their interbedded limestones form the Led 
rock throughout the southern half of the Fortymile quadrnngl~, 
with the exception of an area to the southwest occupi~d hp the ather 
formations referred to above and several consirlerable arens of thc 
intrusives. These m b  are finely exposed in the vdIey of Forty- 
mile Creek from a point a short distance above FmnIzEin Creek to 
the international bonndary and kyonrl into Canadian territory. TR 
the northern part of the quadrangle the? are present on Seventy- 
rnile Creek at the falls and a b v e  to the limits of.the quadrangle. 



sometimes buried beneath such armmulations of ice and damaged 
beyond repair. This glaciering of streams is characteristic of the 
region, and must be taken into consideration in planning work. 

The timber resoufces are moderate. Spruce grows abundantly in 
the valleys of the larger streams and is sparsely distributed over the 
hilIsides throughout the area. It has been used generally for sluice 
boxes and to some edent for dredge building, The largest. timber 
available for this purpose fnrnishing logs 12 to 15 feet long and a 
foot in diameter. Birch is common in some of the valleys, but is of 
minor imprtmce.  Timber for fuel is still abundant. 

TRANSPORTATION, 

Transportation to the creeks of the Fortymile region h w  always 
been difficult, and the situation has been rendered more complex by 
the presence of the international bolmdary with its attendant customs 
regulations. Most of the supplies are purchased in Dawson, Yukon 
Territory, and freighted up Fortymile Creek on the ice by horse 
sleighs during the winter months. The freighting was delayed to 
some extent during the winter of 19067 by the occurrence of glanders 
among the horses and by overflows to which the creek is subject. 
About 400 tons mere shipped by this method for the dredge on 
Walker Fork and 100 tons for the dredge below Franklin Creek, 
The freight rate from Fortymile Post  to the latter locality waa $70 
per ton in 1901. Summer freighting on Fortymile Creek is done by 
poling boats. It is a difficult stream ta navigate, nnd boat loads of 
mateial are frequently lost or long delayed by low water. The rrates 
from Fortymile to the farthest locality, Chicken Creek, are abut 25 
cenb per pound. Cattle are frequently driven overland on the wagon 
road from Drtwson to Glacier, a distance of 60 miles, and thence to* 
the various creeks on the Alaska side, where they are sold. 
The road commission has surveyed a Government wagon road 

from Eagle to the Fortymile country and has already practically 
completed about 9 miles of it, from Eagle to American Creek. Work 
is also being done on a road t o  rnrmlre the Se.ventymile country more 
accessible from Eagle. During the fa l l  of 1807 a road was con- 
structed by private means from the lzead of Canyon Creek to Walker 
Fork, in order to save the long haul up the Fortymile in the winter. 

Work was commenced in 1907 on the surt~ey of the international 
boundary southward from tha Yukon. This work includes also the 
topographic mapping of R strip of country 2 miles wide each side of 
the baundary- The work i s  carried on by representatives of both 
governments. The results will bc final and will set at rest all doubt 
on the part of the miners as  t,o the positiou of the boundary. 
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QEOOEAPIIJC SKETCH. 

RELIEF. 

The country i~ one of ~u~dnlnting,  ratJher c v m  topped ridps mpa- 
rated by deep, relatively narraw valleys, Jsol~ted domes rise a h v e  
the enera1 level af the ridges, which are locally of considerrrble 
prominence. GImcier Mountain nttnins 8,000.fccet n h l - o  sea I~re l .  The 
level of the Yukon at Eagle is nlmu t 800 fmt. In general, the, ridges 
are from 1,500 tu 2,000 feet rborc tlie strearns. 

DRAINAGE. 

The drainage of the north~rn part of the qasdmnglo is difectly 
to the Yukon; that of the southern part to Fortymile Creek. Yukon 
River, crossing the northeast corner of the arra, receives from the 
west Seventymile, Mission, and Houndaq creeks Fortymile C w k  
is a powerful stream and receives many important tributariw that 
have their sources far outsido of the are& eov~red bp the mnp. Them 
is considerable difference in valley devePopment, but in pnerel the 
valleys of tho smaller streams are similar. Most of the l ~ r g ~ r  streams 
havo formed valley floors a few hundred feet in width. Benching 
is prominently developed in the larger va.allc>-s t lm~~ghout  tho rcgion 
nt different levels, from a few feet to over 300 feet a h v a  the preent 
&reams The Fortymile Valley is an example af the eanyon type. 
The stream is deeply sunk and is still cnttinp downward, and the 
lower va1le.y~ of most of its tribuhrics are also narrow canponq. The 
streams in general hend at  about the mn~e level ~ncI am cnt to about 
the samc depth. Anp ~mdertakinp, theref ore, involving water supply 
requires most c~reful preliminary measliren~ents of available water 
and grades. 

CLIMATE AND VEGETATION. 

There are a few a.spccts of the climate t,hat have an impodant 
a n o m i c  bearing. The f t ikon closes to neviption a t  dates ranging 
in differrnt msons  from nbout October 10 to November 20 and doe9 
not o p n  till dates ranging from ahout hlnp 10 to Nay 20. Much of 
the ~ o u n d  is permnnrntly f&scn to bed rock and requires ~pcial .  
treatment. hTotwithstnnrling the extreme cold, t.h.here is rnlrch free 
water in the ground during the winter, and jn many streams the 
water breaks through the ice alre~dy formed, callsing O T ~ ~ O W S ,  

which, nltho~tgh quickly fro7~ln, are often a. source of tsauble and 
delay in traveI. Constnnt r~petifion of this P~OCCSS throughorit the 
minter results in the formation of thick d ~ p o s i t ~  of icu in some of the 
smaller valleys, and these map linger Sill lsto in summer, thus further 
shortening the working wnson. Ilams and other improvements Era 
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T%P Fortymile qundrsngle includ~n the area brtwecn the 141~1: 
meridian, which is the international boondtlry, and the 142d meridian, 
rrnd the 65th and Mth parallels. The area is about 70 miles long 
from north to south, rind 80 miles wide. It producecl during 1907 
appmximatelp $150,000 in placer gold. The prpsvnt hrief paper gives 
some of its srllient features. A more detailed description of the dis- 
trict is in prepamtion. 

Fortp i l e  Creek crosses the southern part of the district nnd in 
thk region was lmted  the first center o f  gold pmlnrtion in the 
J-~lkon hesin. The knowledge of conditions ncquiwd there wns a p  
plied effectively in other regions that were aherwnrd developd, and 
these in turn are. haring a r~active influence. The s t b g  of mining: in 
which the productive unit iq a mininp clnim is  firinr place to thnt 
in mhich the productire nnit is a p u p  of rlnirns worlr~d I)? a p m s  
comqmndjngly effici~nt. Such methds  am W m i n p  inmesinply 
nmmnry to meet the conditions that now prpvril. T o  ernluate t h m  
renditions and to delemine in a particular locality the srifliciency of 
a mining method to meet them successft~llp is  the prohl~m of the 
mining enginwr. To state very briefly the mairk geogr~phic mnd 
eolopic frlrmts and the mining developm~nts of I907 is the scope of the 
follon-inp description. 

C~nsidernhle work bas been done in this wgion by the Ocolo~cal 
Survey. It was investigatecl by Spurr, (foodrich, and Scl~rnder in 
2896; a the quadrangle was mapped by Barnurd in 1898 on a wale 
of about 4 miles to the inch; it mas trnverpd hg Rrook~l in 1899; nnd 
since 1903 parties from the Survey have bccn mapping ndjoining 
nmas and inrestigating conditions in tho gold-placer regions. During 
the summer of 1907 the writer continlred his worlt in the region 
by traversing the southern portion of the Rren covered by the mnp. 

-Ipow. J. E.. and G d r l c h .  B. 8., O c o l o ~  of the Yukon p l d  dl8trlct. Alaaka: 
i 
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this mineralization to the close of the Memzoic. In this connection it 
is important ta note the relation of minemliz~tion to Mesozoic intru- 
sion traced by Wright in southenstern A l a s k ~ ~  It might be inferred, 
perhaps, that if the igneous intrusires h ~ v e  been respt~nsibls for t8he 
gold, the most productive arpas sl~onld h found in the vicinity nf 
the most abundant intrusi~es. Little, Ilowever, is known regarding 
the laws PI-erning the occu~ence of the gold in tho bed rock. The 
composition of the intruding rock, the conditions of intrusion, ttnd 
the? character and pl~ysicnl structure of the intnrded roclr, are among 
the f~ctors  in the problen~. It is probable that e x t ~ n s i w  dcform~tion 

the time of intntsian, by rendering the srmrounding rocks more 
permeable, faciIitates the transportation nf material frum t llc igne- 
ous r n n p a .  It is perhaps true that in the v ic in i t ,~  nf a ~ooling in- 
trrrsive rnaqs ccondi tions favornble for solution may be maintained 
so long tliat goId derived from this source is  cnrried in solution fnr 
into tlie surrounding m k s  before reaching areas where conditions 
favornblo for deposit ion prevail. 
Same of the most productive placer areas lie within the pre-Ordo- 

vician schists and some within the Paleozoic rocks. Even in the 
Rampart region, where the Paleozoic rocks are ahundant1y developed, 
the older rncks are prcwnt, and the Birch Creek, Fairbanks, and 
Fortymile awns nre not far m o v e d  from thc present contact of the 
two groups. It seems probable. therefore, that these areas of gold 
deposition were adjacent to what hfore erosion was the contact plane 
of h e  two p u p s ,  and this plane mag have afforded a SrrvortlbIe zone 
for circulating it*nters at  the time mineralization w a s  in progress 

So far as can be j~idged by present know1edge of the region, in- 
trnsion has been very ~ P I I P M I ~ ,  especially in the schists, and continued 
to the dose of the Mesnzoic. Geld is verp widely distributed in smalI 
quartz veins in the schists, and locally has b s n  so abundant as to 
have proved richly remt~nerative in the awociated placers. Gold is 
also present here nnd tl~ere in the P~lcozoic rocks, nnri possibly aLw 

later mks ,  presumnbly in areas of intense d~formation a m m -  
panied by intrusion. 1 t hns h e n  for~nd also in igneoils racks, where ' 
it has becn introduced s~zbsquont ta the in trttsian. It map be dated - 
in conclusion that 11p to the prpwnt time no large M y  of bed rock 
carrying commercial valt~cs has hen reeogn i~~d!  and that the a m s  
of greatest and most axte~~siva concentrtltion in placers are in m1I-  
developed drainage vsterns, where t h ~ r e  has been a long apportt~ni.t;p 
for  the slow concentration of p l d  in the alluvial deposits. 

* WrighS C. IT.. ~ u i i .  L?. i.. 6mt. ~urrey So. 314. loor, pp, 4 9 4 1 .  
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This region is regarded as one of large bemtholithic m a w  of in- 
trusive rocks, now mantled by a oompamtively thin shell of sedi- 
mentary rocks. Intrusions have taken place at diflerent periods. 
Some of them have k n  accompanied or followed by numero~~s dikes 
and sills of an acidic character, and it is probablo that a t  such times 
the depth of intrusion was so great aas to favor, through increased 
pressure and temperature, a. wide dissemination of the h a 1  products 
of the crystallizing magma through the surro~indhg rocks as acidic 
dikes and silIs, as intrusive quartx veins, and finaIly as the ordinary 
quartz ~ e i n s  m common in the schists. Where the intrusives have 
penetrated to higher levels, as in the Upper Cretacews rocks of the 
Rampart region, there was no oppmtunity for long-continued differ- 
entiation nnd distribution of the magma in such attenuated form and 
the action under such conditions has been confined t o  contact mda- ' 

morphism and the release of the waters of intrusion to act as sol- 
vents, to mingle ultimately with meteoric waters, and tu leave behind 
them the quartz or calcite or other mbstances carried in saIution. 

The acidic dikes and siIls are very common in the Fortymile dig-  

trick. They have in places been crumpled and r e d u d  to rtugen and 
exhibit generally cataclastic action. They are apparently most char- - 
acteristic of the older intrusions. The occurrence of gold in the 
Fortymile district has not been traced directly to them, and they are 
not common in the Birch Creek, Fairbanks, and Rmptzrt regions. 

T h e  inhusives of the Birch Creek, Fairbanks, and Rampart dis- 
tricts are comparatively fresh, and similar fresh intrusives are com- 
mon in the Fortymile district. Many of these masses are sumunded 
by shatter mnes of rock containing numerous dikes of the same ma- 
terial as the main mass, or a more basic marginal phase. The period 
of intrusion was one of p a t  disturbance. The gold in the Chicken 
Creek area is in close relatien with such intrusives and it is believed 
that in this locality at leas% they mark a period of mineralization nc- 
companied by the deposition of gold derived primarily from the 
igneous rocks, The age of this period of mineralization is not known. 
The cpartz veins in the h w e r  Cretaceous slates of Washington 
Creek regarded as auriferous by Bmoh and femuginous quartz veins 
in Upper Cretaceous rocks of the Rampart region that have been in- 
truded by granitic rocks indicate a period of mineralization that is 
probably to he referred to such intrusions, and those of Chicken Creek 
may belong to the same period. There is as yet no direct evidence 
bearing on this point. The influence of igneous intrusion is far-reach- 
ing, especially in areas of such permeable rocke as siliceous schists, and 
in view of the widespread distribution of igneous rocks in the Yukon- 
Tanma region, both in space and time, and their relation to the 
facts at our disposal, it seems jwtifiable to ascribe to them the wide- 
spread mineralization of the region and to refer w. part, at least, of 

, 



Gold has k n  found in place nt several h n l i t i e s  within the Forty- 
miIe district, and t h w  ere d e s i b d  briefly in the succeeding paper. 
At the lcleslity on TrEmquita Fork ltltlout 24 miles f r m  Chicken Creek 
the gold occurs in a breccinted mineralized zone in a quartz diorite. 
Thew has been considerable silicification and an abundant introduc- 
tion of iron pyrites. At the locality new the head af Chicken Creek 
the gold occurs in thin c~ lc i t e  veins that are m i n t e d  with pyritifer- 
ous qunrtz veins in black pl~yllites regarded as Paleowic. T h e  are 
in contsct with quartz diorite porphyry, the marginal f a c i ~  of a rock 
Ijke t h ~ t  on Moquito Fork. The plaeer gold of rhicken Creek is  
derived in part, nt least, from n deposit of this form. At Canyon 
Creek them is a b m i a t ~ d  mass of vein quark and quartzitic ~~~Eiist, 
The rack here is very ferrtrginons and lucnlly fragments haw k n  
found containing specks of goM risible to the: e1.e. In the Flume 
Creek .occurrence there are numerous small aurifem~~s q ~ ~ a r t z  veins 
penetrating a serpenrinous igneor~s rock that is intruded by basic 
dikes. Other occurrences of gold in bed rmk are reported, brtt 11nw 
not been studied by the writer. 

So far as definitely known? then, at  the p e r i t  t h e ,  the platrer gold 
of the Yukon-Tmana region is traceable to quartz veins in the prc- 
Ordovician whist$, appasently also to those in the Pnleozoic phyl- 
Iites, and pm-iblg to those in the Cretaceous slates: to mlcite veins 
in rocks regarded as Pnleozoic in close contact with igneor~s mks;  
and to quartz veins and silicified m s  of secondary o r i ~ n  in ignenus 
rocks. 

A considemtion of the map shows thnt igneol~s i a t n ~ ~ i r m  have a 
wide distribution over the entire region and am p m n t  in all the 
chief placer-mining districts. They are also of widely differing age. 
The Upper Cretaceous mks in the ricinity of Rampart h n r ~  ~ P R  

intruded by them and mark. so far as knuwn, the l a ~ t  perid of in- 
trusion of plutonic rocks in the Yukon-Tanann region. Mcmzoic 
rocks, have not bwn f ovnd in other areas of intrusion and it is not 
lrnown how many of the areas of firsh igneom m k s  of granitic mntE 
intermediate composition are referable to this period. It is probahl~. 
however, that a large proportion of them  rer re intrudcd at this 
time. Some of the granitic rocks and schisZs are cut by fresh basaltic 
dikes and the areas of fresh volcanic rocks attest the contjnu~tion 
of igneons activity. The question wl~etl~er these volmnic rocks hnve 
taken part in the mineralization of the region has not k n  answ~red. 

Them are several hot springs in the region, and a t  lcnst two of 
them are neRr the contPtct of granitic rocks with whists and with 
carbonaceous phyllites. The temperature of t h e  waters is probably 
due to the residual heat of the igneous masses and indicate.4 the long- 
continued operation of one of the factors inflnential in rnirleralizn- 
tion. 
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quartz seam. This occurrence was described by Spurr.* A similar 
association has been observed on Davis Creek, in the Fortymile 
region. T h e  fact seems definitely established that in some of the 
most productive regions a part of the gold, at least, has been de- 
rived from the quartz veins in the xhista, and ~s khew schists are 
the most common rocks in the Fortymile, Birch Creek, and Fair- 
banks districts, it is probable that tt large proportion of the gold 
has had this origin. That the mineralization of the mhists h~ not 
been confined to the deposition of gold is shown by the facts that in 
the Fairbanks district stibnite (sulphide of antimony), cassiterite 
(oxide of tin), and bismnth have t w n  found jn ~hssocistion with the 
gold in the placer deposits and that veins of stibnite hare been found 
in the schists. 

Rockq regarded as Paleozoic are present, in the Fortymile district 
and some of the gold occurrences are referable to these rocks. The 
same is probably true of the Rampart district, where the rocks are 
predominantly Paleozoic but where there are also pre-Ordovician 
schists and a few Mesomic rocks of Upper Cretaceous age. Tn the 
Ihrnpart region native silver is a common associate of the gold on 
some of the creeks, and native copper is a h  found. 

m e  metals and mineraIs associated with gold in the placers of the 
Yukon-Tanana region include leama, silver, copper, bismuth, argentite 
(silver slllphide) , stibnite (antimony sulphide) , galena (lead s d -  
phide) , cinnabar (mercury sulphide) , iron pyrites, copper pyrites, 
barite, cassiterite (tin oxide), rutile, garnet, magnetite, hematite, and 
limonite. 
On c d c s  tributary to the 'S'ukon a Jose relation has been observed 

by Bronks between the alluvial gold and h w e ~  Cretaceous dates. and 
the following is quoted from his report: 

The rocks expoRed alnng the Ynkon between Eagle and GtrcIe do not anvhwe 
inclr~de nny of the older wbi~ts,  sneh as are a m t e d  wttb the BZrch Creek 
Iflawre. In fact, over much of th!s belt the formations are slightly altered 
limemtone~. Blbelea, s t a t e  and conplomeratw which do not bear evI&rwx ai 
inlnemHzatlo~~ and will not nttract the placer mIner. LoeaEly, ilowever, some 
nf t h m  rwks are nlinerplJleed nnd contain mnre or leas gold. Thus on Sagget 
Gulch, a trtbutnry of Wfi~hlngton Creek, ~lates of Cretaceons age are found 
\vr.hich ate ~)ermerrted mlth quartz velnq Rome of wwhich must yieId gold. as tbe 
~ i p m l a t e d  nllt~rlum fs nurifemail The writer was not able to Btndy t h f ~  
lolwllt~-, hut it app?arw that the coarse gnld m u m  in m l I  ptcbes on the bed 
rock. This murrmnce, thoegh probably of small commercial import, h s  n 
far-mchlng significance. ns 12 indfcatm met there has heen an l ~ s i o n  of mh- 
i * rn t lM  veIna alnce thmw younmr m k s  were d m l t e d .  The writer JB, bow- 
ever, at  the amf nlou that this mineralization 18 not general enough to enmurage 
the @arch for plncem where these Cretaceona slate8 form the countrg w k .  

.- - 
a Ipurr, J.  E., and Gwdrich. A. U.. Geolom of t&Fnkon gold dtstrict. A l a s h :  Efpbt- 

penth Ann. Rept C. R. Geol. Survey, pt. 3. IN$, pp. 353-351. 
b Rrookrr. A. H., Report an progress of Lnrestlpstions o t  rnlnemi r e m o m  of d2aa)ca In 

IbOC: Boll. U. 8. Gml. Qurpes No. 814. 1901, pp. 19R-189. 



Conglomemtes tegarded as Tertiary occurring in the Yukon- 
Tanana region are so much older jhan the stream and bench gravels 
that the conditions of their furmation are obscure. The gravels 
forming them, however, were probably deposited under fluviatile 
conditions associated with or srdxequent to lacustrine conditions, 
-and since their deposition have bPRfl cons~lidated and folded. 
These rocks form a well-defined beIt in the area between the 
Seventymile and Iba Yukon and westward toward Circle. The 
graaels of several creeks draining this area contnin gold nnd have 
heen mined for several years. Their gold content is regarded by 
Brooks 0 as evidence of thc iresenre of nlluvial gold in the conglom- 
erates, 

ORIGIN OF GOLD. 

All the available evidence regarding the origin of the placer gold 
in the Yukon-Tanana region indicates that it has not been deposited 
in the placers from solution, but has h e n  derived with the other con- 
stituents of the gravels by mechanical separntion from the bed &. 
Inasmuch as the material forming stream and bench gravels is 
definitely referable to thp bed rock of the respective vaJIeys, those 
atlriferous valleys where thcre is the l ~ a s t  variety of bed rock should 
throw .wme light jndircctlp on the origin of the gold. Furtliermore, 
tho immediate assotiatas of: t11e. gold, or, better still, adhetent. pieces 
of other minerd or rock, bear definitely on this problem. If in addi- 
tion to thm indirect sources of information, localities can be cited 
where gold occurs in place in the bed roclr, a considerable body of 
material will have heen nssembled that should prove iLZuminative of 
at least some phases of the origin of tlw placer gold. 

There are few creeks in the Pulron-Tanam region where the geo- 
logic conditions are selativcly simple. The variety of bed rock of 
sedimentary origin is fnrth~r  complicated by the intrusive rocks that 
are locally prment in all the important placer-mining arcas, Under 
wbah are apparently mme of the simplest conditions, however-those 
on Wolf Creek in tho Fairbanks districts, where 'tho bed rock ob- 
served in the amphitheatr~l arm at the head of the creek is quartxitic 
schist rrnd quartz-mica schist with small quartz veins and where the 
gravels so far as obwrved are of the same material-the rough, gritty 
gdd ,  some of it with quartz attached, must hrtve been derived from 
the schist and most likely from quartz stringers cutting it;. The 
conditions of origin are apparently the same in Fairbanks Creek, 
heading on the opposite side of the same ridge. On Harrison Creek, 
in the Birch Creek region, where the same bed rock prevails, a slab 
of similar schist was found in the gravels containing a gold-bearing 

'Brooks, A. H., Report on progreBs of InvesH~rttione of mineral r e s o u r n  of Alarks In 
1906: Bun. U. S. Geol. Burvey No. 314, 1907, pp. 108400. 



Creek district, have a n a m w  deposit of gravels mfficiently shaIlow 
to  be worked almost entirely by open cuts. Wider valleys, like those 
of Wade and Mastodon creeks, have wider and thicker deposits that 
are still, however, largely workable by the open-cut method. Open 
valleys, like that of Chicken Creek in the Fortymile district or those 
of the Fairbanlrs district, have a p a t  extent of alluvia1 deposits 
that reach jn parts of the Fairbanks disirict a thickness of more 
than 300 feet. 

The alluvial deposikq containing gold are. in general, separable into 
an overlying bed of muck, nn intermediate bed of barren gravels, 
and an underlying bed of gravels contsining the gold. Thew beds am 
in some places me11 defined; in others they g ~ u t l e  into one another. 
The three are not everywhere preaent and mme of the stream de- 
posits have been invaded by dicta rock from the valley sides. The 
auriferous gravels may h n v ~  a tlrick~~ess of evernl feet or the gold 
may be confined mostly to the s~~rftlca of the bed roclc. Where the 
bed rock is bIocky, the gold i s  enerally found also to a depth of a few 
feet in its cracks and crevices. The width over which gold is found 
didlers w t l p  in diffemnt valleys; in some it is mveral hundred 
feet. In some valleys the pay streak is well defined and continu- 
ous; in athem the distribution of values is very local and irregular. 

The sorrrm of the strenrn deposits, in the absenw of pneral glacia- 
tion jn tho Ytrlsosi-T~nnna rrgion, is referable to the bed ruck h 
which the vnlleys of the sitrea~ns have h e n  cut. 

BENCH GRAVELS. 

Bench d ~ p o ~ i t s  ~ l t  diffcmnt lerels fmm a few feet to severd 
Ilundrwl feet abnw the present streams am common in many of 
tho larger drainage arms. In the Fortymile district they occur 
on tlre high b n c h ~  of Fortlpile Creek and some of its tribu- 
taries t o  a level of at least 300 feet above that of ithe present 
&reams. In the Rampwt region there are bench gravels 500 feet 

' 

above tha valleys. The bench gravels occupy positions in the old 
valleys comsponding to those of the streom gravels in the present 
vallsys. They fire the remnants of the olcl vnlley deposits Ieft 'be- 
hind in the downward cutting of the streams tn their present level, 
and the p w l s  at different levels mark the pauses, wit11 attendant 
deposition, in this process. Iike, the stream pnvels, they wff ect in 
their composition the character of the kd mck in the valleys to which 
they belong. They are of widely differing thic1~ries.s in different 
areas, and at some localities, notably in the Chicken C m k  nrea m d  
in the Rampart district, they have been found rich in gold. 







180 ALASKAN MINERAL RESOURCES IN 1W7. 

Igneous rocks are present as inhsives and extrusi~es, There are 
many large areas of intrusive roclrs in t h e  eastern part of the region, 
and the portions of them that have been traversed are indicated on the 
map (Pl. IV). Isolatecl areas are xattered throughout the region 
and there are probably many more thnn are shown on the map. These 
rocks range in composition from acidic granite to peridotite. Gran- 
itic rocks and those of intermediate composition are most common. 
Some of the granites have h e n  ~netamorphosd to granitic gneisses 
and have been intruded by later granites. The only age of intrusion 
that has been definitely established is that of rocks o f  intermediate 
eompmition in t,he vicinity of Rampart, where Paleoaoic rocks and 
Uppor Cretaceous sandstones have been intruded. The p m t o n e s  
of Paleozoic age rare largely altered di~basic and basaltic, flaws. 

Areas of fresh volcanic rocks are indicated in the eastern part of 
the region, where they occur genemlly as mmasws cnppii~g t.he hills 
of schist or as plugs with a surrounding mass of volcnnic material. 
In one place they occur as a smdI volcanic cone. The composition of 
the volcanic roclw parallels that of the intrusives to a certr~in extent; 
them are rhyolitic, andesitic, nnd basaltic t,ypes. The latest volcanic 
rocks are believed to h at least post-Tertiary and are possibly of 
Quatoruttry age. 

ALLTiYLAL DXPOBXTB. 

GENERAL CHARACTER 

The a l l~~v ia l  deposits comprisc silts, sands, and gravels of PIcisto- 
cene and Retent age, and these are partly auriferous. The Fortymile, 
Birch Creek, Fairbanks, and ltarnpart districh have up to tho  present^ 
tlme produced most of the placer gold, but intervening areas have 
also proved somewhat productive and the muses of &eralization 
have evidently been in operation orer n large part of the rigion.. 
Though the alluvial deposits have furnished practically a11 the gold 
that has heen prodar~d, a fern IocaIities have heen found where gold 
occurs in the ked rock. 

The alluvial deposits containing: gold include chiefly the prewnt 
stream gravels and the bench gravels related to the valleys of these 
streams. Most of t h s e  depnsits are frozen throughoat tho year. It 
is possible, also, that some of the Tertiary conglomerates have con- 
tributed a small part of the alluvia1 gold. 

STREAM GRAVELS. 

The extent and thickness of the stream deposits vary p a t t l p  in 
different valleys. Narrow valleys, like t,hat of Franklin Creek in the 
Fortymile district or the upper part of Deadwood Creek in the Birch 



OCCURRENCE OF GOLD TN THE YUKON-TANANA 
REGION. 

The placer-gold prodadion of t h ~  Yukon-Tnmnn rcRjon up to 
1407, inclusive, has been approximately $33,500,000, OF ncarly one- 
third thc total gold production of Alaska ; of this nmcn~nt over two- 
thirds has been contributed by the Fairbanks district. The im- 
portance of th is  region has led to comprehensive worlt by the GPO- 
loMcnl Survey. The mapping of the region. mmrnencd in JR!M 
by the mapping of the Fortymile district. hw heen carried on con- 
tin~iolrnlp since 1903, until at thp present time the p a t e s t  part of 
it has been mapped on a scale of 1: 250,000, or about 4 miles to the 
inclr. Geologic work of a, mnnai=nce nntum, mmmrawd It? 

Spurr, Goodrich, and S c b d e r  in 1896: has also bern carrid on 
continllousIy since PPM, and a body of material has been mll~ct~d 
that Ilas not p t  k n  thoroughly studied, The following d a t e m ~ n t s  
f herefom, king h a d  on a wry supeficial -id?. of the rlnta. haw 
only pro\.jsisionnl valse. -4 map (P1, PV) bas been prepared to show 
thc distribution of h o r n  gold pplaoers, of the main rock groi~ps 
of wdimcntnry origin. of intrusive mch P.O far as they have &n 
approximately dclihited, and of -nt rolcanics. 

Ths rwks of scdirnentaw origin in this region incltrde -ntially 
two gro~r -,n~ nf n l ~ f  a,tlorphiC. rornpl~xlp foIded ~ h i s t s  provision- 
ally R F ~ ~ H I  to tlie prc-llrdovician, and another, snppodly in nn- 
confoma ble w l ~ t  icrn t n t hc whists, of phgllites. greenstones, quartz- 
it-, and lirnctston~ heIonping to the Silurian, Devonian. and Cnr- 
hniferotts. BrsicFe~; thpw two g r o t ~ p  there are areas of h w e r  Cre- 
taceo~as s l a t ~ 3   long. the Yuko~~, Upper Cret~ceons sandstones and 
shalw in t l lc Rampnrt wgion, nnd -&era1 areas af Tertiary clays. 
lignites, mndstnnes, and ~xm~lon~erntes 
-- -- 

Bpurr. f. E.. and Goodrlch, IT. H., O m l m  of Tukrm p l d  dtahlct. . % l a m & ~ :  Efghteenth 
a n .  bpt, U, 8. OWI. Rllrvrj. pt. :I. tnnn. pp. 8'3-392. 
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jn many places in shear wnes in greenstone, and this association of 
copper ore with greenstone is so pronounced that the coppr is be- 
lieved to Ix derived from the greenstone. Native coppet and chalco- 
cite have been found in the vicinity of Orca in sufficient amount to 
indicate a possibility of their commercial irnpo~tance. 

Among the older and better-known properties that at Ellamar 
was partly idle during the summer, it is said becauw of labor troubles. 
The shaft wm sunk to the  600-foot level and 650 feet of drift was 
made. At Galena Ray an aerial tram 5,000 feet long, from the mine 
to the beach, was begun and ore bunkers'were being constructed at the 
beach. Only a small amount of work was done at Boulder Bay, most 
of it by the Reynolds-Alaska Development Company, which extended 
its main tunnel. Some small shipments of ore were made from Land- 
locked Bay and n tramway ancl wharf were built. 

The Beatmn property at Latouche, known as the Bonanza, but not 
t o  be confusd with the. Ronanztl mine on K e n n i ~ t ~ t  River, in the 
Chitina region, was the onIy property of western Prinm William 
Sound to make regular shipments. A crosscut tunnel 900 fmt long 
was driven, cutting the ore body at a level 90 feet below the old 
tunnel. 'Ifhe Reynolds-Alaska Development Company has erected ' 

n wharf, electric-light plant, trading store, and a number of houses 
on its property at Horseshoe Ray, on the west side of Latouche 
Island. A shaft was sunk on one of the claims and a small fimount of 
ore was shipped. East of the Bonanza mine, on tho Barrack daims, 
active development work was in p r o p s .  A wharf, ore bunkers, 
and a tramway were under construction and a little ore was shipped. 

A great many claims have been staked on Knight Island, but 
most of the locations wero made within a year or two so that devel- 
opment work is not as far advanced as on some of tlm older properties. 
Among those most actively engaged in prospecting is the Hubbard- 
Elliott Company, whose proprty is located at Drier Bay, on the west 
side of the island. A tramway with othor equipment was installed 
during the summer and a small shipment of ore is repnrted. 

Phcc WilIi~m Sound properties enjoy .a @eat advantage over 
those of the interior in that, nearly a11 of them are within compara- 
tively easy reach of tide wakc and their development is not depend- 
ent on expensive railroad construction or hindered in the same de- 
gree by the wverity of the winter. 
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wackw nnd S I R ~ P S  is dark p y  or black, the slrtes being t.he darker. 
Limestones are few ant1 Enconspicuous. 

G r ~ n i k ,  aplite dikes, basic d i b ,  and basic lava flows constitute 
the igneous rocks. Only the basic lava flows are of special importance 
in connection with the copper d e p i 8 .  These flows urc mom or Iess 
ultemd and in places are ehistorra They are usually r e f e d  to as 
gmenstonm. 

Sedirnent~rie..; and interlxdded lava flows are mtwh foIdecl so that 

Copper prrrspcets 

S a l e  ofmitcs 

Flo. 2.-Rkctch map of Frlnce n'llllam Smmd. By L: S. Grant. 1m. 

hddinp and c l ~ a v n p  arp in most pl- pnmllel. The w d i m e n t a ~  
rocks of Frinw Williurn Somd consist of two series of nearly similar 
beds that harp bcen given the name Valdez and O m .  Of these the 
Orra i s  mare widwprmrl and diffem from the Taldez in k ing  a little 
lem rnm~morphwd and in containing much black slate, conglomer- 
~ t m ,  and mnny InterMzled Iara flews. 

The coppr o m  are chiefly chnlcopprite, generally a.wiated +th 
pprrhotite and less commonly with pprite and marcasit It. m u m  

WQZ!-Rull. It1-12 ~ W Y  oPf 
BWREAU OF MLNES 

m m  PRODUCTION & MX)- 
SALT U K E  m, WT"m 



NOTES ON COPPER PROSPECTS OF PRINCE 
\IYILLI*AM SOUBD. 

The coppr prospects of Pr inr~  Rrilliam ,Sound were examined bp 
U. S. Grant and Sidney Paige in 190.5 and n short uccount describing 
the general geology of the region snd the occumncc ,of the copper 
ores was published.° Since thnt time the region has not been ~ s i t c d  
by members of the United States Geologicel Suwey, but the state- 
ments here made concerning later developments have been proez~rcd 
from sources that are believed to be reliable. A small map of the 
region (fig. 22) is here reproduced without change from Grant's 
preliminary report. 

During the two years since 1905 two mins  hsve made regular 
shipments of ore to the smelter. severd promising prospects have 
been parkly developed, and ft~rther prospecting bas I m n  carried on 
in all parts of the sound. The search for capper has been netive on 
Knight Island, h t o ~ ~ c h e  TsIand, and in the vicinity of Copper 
M o ~ m t ~ k  a i d  of Orca Attention has been directed most strongly 
toward Knight Tsland and considerable money has been expended in 
the endearor to prwe the p m n c e  of ore bodies of commercial cnlue, 
buk it c m  not be said that n copper mine Ilas yet heen developed 
there. Sliipments of ore l m ~ e  been made from prospects in v~rious 
parts of the souml, bnt mod of them must be regs~rded merely as 
smelter tests and @re no indication of the ability of the prospects 
to produce ore and in qnantity. This statement is made 
because one or two companies are srtirl to have purposely enderiv- 
ored to misrepresent the state of their development work or the value 
of their ore cleposits by reports of this kind. 

As d m r i h d  bp Grant, the geology of the region may bo briefly 
summarized. Tho m k s  of Prince TTilliam Sound are in part sedi- 
menbrv, in part, igneous. The sedimentary rocks consist ementially 
of grapackez and slates, the gntymackes in places approaching 
arkoses and ,sandHones or even quarhites. The color of both .gr"aY- 

.- 

-Grant, t t .  R., Copper and other mtneml reaonrces of Prince Willlam Round: Bull. 
El. 8. Gcot. Aurv~y No. 284, IDW, pp. 38-8T. 
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cut, nearly as long and r t v e r a w  about 75 feet in width. The b d  
rock is hard, close-jointed shale cut by dikes of light yellowish-gray 
porphyry and of pnstone.  The gravel and its slight soiI covering 
range in thickness from 8 t o  12 feet. The gravel consists in part 
of shale fragments and contains a large percentage of greenstone 
and porphyry. Some of the bowlders in the large cut have diarnebrs 
as great ns 4 feet, and many of them aremg 10 or I2 inches in maxi- 
mum diameter. All of this material has been more or less rounded 
by stream action. It is poorly bedded and spruce logs and frag- 
ments of wood are buried in it. The latge cut was made by piling 
up a walI of bowlders along the gravel face, thus forcing the creek 
water to undercut the bank and causing it to cave. Bed rock was 
then cleaned by hand. Such work is expensive, as it requires 
several handlings of all tlle larger material. A third cut, 300 feet 
long and ono box wide, or1 claim No. 6, showed gravel and bed rock 
of the same character. 

The width of the stream gavels is not gre~t, in places not over 100 
or 200 feet, but increases as the creek is descended. On either side 
benches of grave1 clam to the stream rise to z height of several hun- 
dred feet. Tunnels in thwe benches have demonstrated that they 
mrry gold. One of these tunnels on the upper end of No. 6 or the 
lower end of No. 7 bad a length of 72 feet. It was driven along the 
rock floor upon which the gravel rests and is 10 feet higher than the 
present stream. In other words, the creek here has cut 10 feet into 
ilie bed rock since the present drainage was wtablished. The tunnel 
was driven in winter as a prospect and yielded good values in gold. 

The Dan Creek gold from the gravels below the canyon is coarse 
and smooth. Most of it is flat, and the hesv~est o f  it is found either 
on bed rock or within 2 feet of it. It is accompanied by placer silver 
and placer copper. Nuggets of silver end capper, such as are called 
" half breeds " in the Lake Superior region, are frequently found here, 
and on Chititn Creek also. Copper is nrssociated with both the creek 
and the bench gavel, in pieces ranging from the size of shot to 
masses of 100 pounds or more. It is only rewntly that any effort has 
k n  made to mre the copper, as it is of no vnllle with the present 
means of transportation. Mod of the operators are now saving it, 
however, and when railroad transportation is available the returns 
from the copper may be found to reduce considerably the cost of 
mining. 
The gold from Dan Creek above the m y a n  differs from most of 

that M o w  in that it is generally rough and not flattened, indicating 
that it has not been hammered out and worn so much by moving 
hwlders. 

Surveys for a hydraulic plant on the lower end of Dan Creek have 
hen made, and it is expected that the plant will be installed during 
the summer of 1908, 



valley above this portion of the stream presents three different t o p -  
graphic features. FOP nearly 2 miles Dan Creek has cut its way 
through t h e  deep bench gravels bordering the Nizina V~Iley and has 
exwvated a shallow trough in the country rock. In this narrow 
trough the stream gravel i s  laid down. Above this portion the chan- 
neI is in a narrow h x  canyon, which finally expands into the more 
open, hain-like upper valley. Two principal branches unite above 
the canyon to  form the main stream. The northern branch retains 
the name Dan Creek; the other is known as Copper Creek 

The bed rock as naturally exposed or as uncovered by mining 
operators dong the lamer part of Dan Creek is made up of Triassic 
shales intmded by light-gray porphyritic and gremstone dikes. 
These shales, so far as is now known, m u p y  most of the area south of 
Dan Creek to Chitina River. Xorth of Dan Creek is the Nikalai 
peenstone, overlain by a heary capping of Chitistone limestone that 
forms the top of the mountsin rnnss hctween Dun Creek md .Chiti- 
stone: River. The   in natural position of the Triassic sh~les sauth of 
the stream with refe~.ence to thc greenstorie north of it is  believecl to 
have been bmught about by p a t  fault extending through the 
valley from so~~theast to northwest and removing from view the 
Chitistme limestone, which normaIJy should be present between the 
jgreenstonc nnd shales. This fault continues northwestward at least 
as far as Lakina River. 

Placer mining is at present restricted to the regions nbove and 
below the canynn. Above the canyon the most work has bmn done 
on Copper Creelr. This part of the stream is difficult to reach with 
supplies md only a few Inen w ~ r e  at work there jn 1907. Mod, of 
them mere doing nothing but amssment work, and yet a few thou- 
sand dollars in gold have he11 pmdu~wd dking the severel years 
since work began. The creek clninls h l o m  the  canyon Elre under 
one controI, and though the g01d production has not been largn, 
owing to the difficulty of working the ground, prospecting. has 
shown that gold is prescnt. 

Plawr gold is asswirtted with two cInws of depsits-thc present 
strexm g-ravels and tlie dder and mncll more extensive h n ~ h  gravels, 
Mining or prospecting bas been carried on in  both of these. Un- 
doubtedly R p a t  part of the gold in the present dream is tl con- 
centration from the benches through which the creek has cut its 
channel. Whether any part of it 11~s been brought hy the present 
stream directly froinn'ils original source or a source other than the 
higher unconsolidated bench gra~Tels to the place it now occupies is 
a question whose answer was not determined. 

The first cIaim below the canyon is Xo. T and the nunlbers decreasg 
down s h a m .  Near the camp a cut approxhnately 100 feet long and 
as wide as the shovelers could work at one setting of the boxes was 
m d e  in the creek gravels of claim No. 5. Directly above is a larger 



Only one of the original locators of claims on CIsititu Creek hns 
developed his holdings along comrvative and consistent lines from 
the time of their discovery, On dnim No. If above Discovery open- 
cut work was hgwn with pick and shovel. This was facilitated the 
next season by the use of canvas hose, and finally rt small hydraulic 
plant with giants was installed, This plant h~fi h e n  improved from 
gear to yenr and the results obtained have been increasingly satis- 
factory to the omer. 

In I907 adive development work wns bPpn rm a group of claims 
that includes the major portion of thc pl~tmr ground on Chititu 
Creek. A complete hydraulic plant, supplemented by R well-wlrfipped 
sawmill run by water power and an electric-lightina plant tu air1 
in night work during the latter part. of the, open season, mas during 
the winter taken over the mow and ice to Chititu Creek from Valdcx, 
a distance of 200 miles, by means of horses and sleds. This winter 
method of transportation is the only way by which nnF con~iderable 
quantity of materials can be conveyed into the Copper River region 
at  the pmwnt time. Even when ec-onomically mntluctecl, on m lnrge 
male involving quantities of 100 tons or more, such transportation 
from Valdez to the Xizina district h s  never cost less than $130 pPr 
ton, On small amounts of rmpplies the mst may be a! much ns @fl0 
per ton. 

The greater part of the open season of 11907 was spent in inst~l l ing 
this plant on the lower eight claims on Chititu Creek. The sawmill 
was erected on claim 50 .  4 ahore Discovery to supply lumber for 
flumes, bnildings. and other purposes. A large amount of hydraulic 
pipe waq rrivtted tog~ther from the separate sheets, and as the aeanon 
progressed the whole plnnt with dam and head-gates on c l ~ i r n  No. 8 
a h v e ,  the tlume and pipe lines, Iighting plant, etc., was assembled 
in working order so that by the close of the seamn all arrangements 
were completed for b e ~ n n i n g  active mining on claim Eo. 1 with the 
opening of tlrs season of 1303, 

DAN CREEK. 

Dan Creek in point, of size is t,ha first jmportanb tributav to 
Nizina Rimr abova Cl~ititu Creelr: and, as bas been pm14ousIy stated, 
is also the first one below Chitistone River. Its genera1 course is 
west-northwest and it joins the Nizina at4he point where that stream, 
flowing southwarcl from the Skolai Mountains, abruptly changes its 
course to t h e  w&. The drainage area of Dan Creek cowm approxi- 
mately 45 square miles and is nearly as broad as it is long. 

The stream for a distance of nearly a mile below the place where 
it emerges from the mountains flows across thc gravel floor .of the 
Nizina River valley, but is raised slightly above it by the broad, low, 
fan-shaped deposit of gravels it bas brought down from above. The 



The m k e  thmaghout the greater mrt of the dlrrtrlct fire repottd by 
Schrader and Spencer to be thp b l ~ c k  ubaE~s nnd thln H r n ~ s t o n ~  of the 
Triasslc, but in the northern purt of the brair~ of nnel Crwk the x i k n l ~ f  peen- 
stone atid tbe otwrlying heav>--l&eddM CbilIMone Iimestone outcrop T b e r ~  Is 
a donbtrnl region elmut the bend of Toung Creek w11ere them older rocks 
may also be found. 

The hlack Triamic s h a l ~  are rqrnrten to be Intrndd In this -on, r e  t b q  
are known to be in other lmlitie9. hy abui~dant p r ~ b b ~ r l t l c  dikea. nod the gold 
may be found to be genetlally cnnnected with these IWP~UPIPCJ. 

So far no facts hare h e n  brought to light to show whether the 
porphyry dikes in the Triassic s h a h  may be a ~ i b l e  source of 
gold or not. On the other hand, it. has been reported hp rr prospector 
that placer gold oceurs in the conglomerates of the Kennicntt forma- 
tion in this region. This formation hns been assigned to the TTppr 
Jurassic or h w e r  Cretaceous, and at  present the only rocks of this age 
known to occur in the Sizina placer area  l i p  south of Young C m k .  
!There is also an area on the west side of Sizina River, opposite the 
mouth of Chitistone River. The Kennimtt formation as now ltnon-n 
occurs in isolated areas, of no very p a t  extent, distributed from 
Kotsina River to the mountains south of Young Creek. It Iics an- 
conformably upon the Triassic shales and limestones and older green- 
stones. This series of canglomeratcs no doubt formerly very 
much more widely distributed than it is at present. Extensive dp- 
posits of it have probably k e n  entirely carried anFay by erosim, and 
if they were gold b r i n g  in part or ns a whole it can e~silg he seen 
how s~ich a wtirce might harp supplied the present bnc l r  p v e l s  in 
the Kizina district. 

CHTTITf' r n E L K .  

The stream p a v ~ l s  of Chitittt Creck and i t s  trihirtarie~ we the 
deposits that h a v ~  m i m d  the most attention in this district,. The 
upper half of Chititu Creek occupies II cornparativ~ly narrow valley 
that is excavated to a depth of 200 to 400 feet t h r o u ~ h  the thick 
deposits of bench gravels to the shale rock floor beneith. In this 
shale bod rock the stream Elns carred a trough thnt conforms in s l o p  
to that of the surfuce of the rock floor. In width this trough rnnges 
from200 to 'TOO feet and its depth is from 10 to 60 feet. It is well 
a e d  to a depth of 8 to 16 f ~ e t  throngl~out its lenglll and width by 
recent stream gavels .  These grav~ls  h u m  b e ~ n  mostly derived rind 
conwntrated from the bench gravels in which thc creek valley has 
been excavated. Tn brief, the whole p~mess has been tbat of a naturnl 
ground sluicing of the bench grnvels down t o  the p d e  of the   hale 
rock floor, in which a natural bed-rock flume has been cut. This 
bed-rock flame has heen paved with the bowlders and larger cobbles 
of the bench materid and h ~ s  thus afforded a nntt~rnl set of riffle 
block4 that have serv~rf t o  cntcl~ and hold the gold and copper which 
make up the metal values. 
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dong their contact with the underlying shale k d  rock, and it has 
l w ~ n  found that gold i s  present in no inconsiderable mno~~nt  and 
that although the values are n a t u d p  highest on or ntsar hed rock, 
yet there is a considerable amount of gold distributed in the gravels 
for Rome distanw a h r e  bed mk. Under p m n t  conditions, how- 
ever, it docs not seem that the bench gravela can be worked profit- 
r~bly for thcir gold content. m e n  supplies and labor mn be ob- 
tained at*  lower cost, it map prove profitable to mine  the.^ bench 
gravels by tunnel and drift methods along the bed-rock surface or 
pomiblp by Itpdraalicking on a l a r p  ,scale. Thew hneh  gravels are 
not frozen, n.i are similar deposits in some parts of A lnsk~  ; come- 
qtrently in working them by tunnels rind drifts, it i3 aetleganry to 
tirnbr the workings thomughlp, an item of expenr;e that increawzrs 
the cost of strch oprutions. T t  is by no means improbahlo that there 
may b~ oId chnnncls in the rock ff oor underlying those grlravcls. whem 
pIacer gold has  ZIP^ ccncentratcd in amounts large enongh ta pap 
for mining by tillibererl tunnels and drifts. It may also be founr? 
that over some nrens the bench g ~ v e l s  are not too thick to be profit- 
ably wvorke{T hy hydrttalic rncthmls, even if a. consid~mble thickness 
of b~rsen overbnrden sho~rld have to be removed to reach the pap 
pound. Tt is po~qible that a rspstematic and thorough mmpling 
of lnrgc areas by drilIing t ~ s t  holm is the rna.nner by which this 
problem of the bench grnv~ls  mnp Lc appmchd.  

The pre+9pnt strenm gra+els of Dan, Chititu, and Toung creeks 
nre the deposits in wllich p l d  wns fimt discowred and on which actil-e 
operations arc now k i n g  r ~ n d n c t ~ l ~  They are in part derived from 
the hncb gravels nnd irt par€ l ~ y  tho cutling of the streams in thoir 
own hd-rock channels. T h w  cl~positx are more fully described in 
mnertion with the individanl crrcks. 

The suwst ion that the prewnt anrifsmu~ creek &pOSit~ wpm 
evidently derived from the thick mantlc of hnch gravels leads ta 
the question as to the source of the bench p v e l s  and the placer 
rnettals they contain. Greenstone bomld~rs, ml~blea, and pebbles form 
n charncteristic percentage of the mntrrial of the lmch p v e l s .  
Anathcr clitiracteri4tic feature is the presence of considerable native 
copper in the formof nnggeb. Afcw of the.secopper nuggets weigh 
more bhan 100 pounds, but most of them run almut I or 9 ounces. 
Tho n~nrest known source for the peenstone and native coppr of 
theno gmvels is on the north side of the vallcp of Dan crcek and 
thaim northward in the area of Chitistone River. Here there are 
nmas of penstones in which =me srn~l l  mounts of native copper 
are Irnowr~ to m r ,  hut no gold has h e n  reporkif fmm these mcks. 
Thp follawing stntements are quoted from the report by Mendenhall 
and Sr.hra.ntler : a - 

3fendenhrtll. W. C., and Bcbrsdrr, F- CC, Prof. Paper U. 8, Wl. Ruwey No. 15. 
1903, p. 01. 



grained homogeneous shale in which there is very little limestone. 
These shrIes am hnrd snrl closely jointed and have been intricutely 
folded and contorted. They ha-re also been subjected to faulting, 
sonlo of which is vew recent. as it has occurred since the  unconsoli- 
dated Pleistmne bench p v e l s  that lie unconfarmrtbly upon tlie 
shales wen! deposited. Yt is probable that this shale I d  ruck is  
the floor upon wllicll ms$s the thick sheet of bench-gravel d ~ p o ~ i t s  
that, so fnr as known, appear to extend from the northern slopes 
of the valley of Dan Creek aIong the gently sloping mountain sides 
that form the eastern side of the Sizina I"1111ey to  and probably 
beyond Yoling Creek. Schrader and S p n c e r  represent the higher 
mountains to the enst to be mnilo a p  of this series of shale5 and thin- 
bedded lirnestoncs. 

The nna)nsoIitlat~rl deposits of the region thtlt concern this paper 
incIada bench und strearrl p v ~ l s .  Of t h ~  two the bench gravels 
are of less present commerc-ial irnpostnnt.~, althonih in arnouut they 
gre~tly exceed the s t ~ n r n  d~posits. T ~ P  general distribution of this 
tbick gravel terrane appenrs to rorrcspon~l to thc knchIike stdace  
Eeatnre that extends along I he en~tprn side of the Nizina CTnllep from 
I3an Creelr to soung C r ~ e h  nntl Iwpond in a wsolrthwesterly direction. 
The gravels apparently have tlwir ~ ~ p p ~ r  ~nstward lirnits nbout the 
middle altitndes of the mo~~ntain sides. They ~ n d u ~ l l p  FIOPR down 
toward the west to an eleration of about' 4,000 fwt nbove sea level, 
where the surface descends nlom nhruptly fur .wvcmI hunclr~d feet 
rtnd thence continnes on to the mest for 2 to fl miks n~ H gradually 
sloping valley floor to Kizina River, wlirrfl the el~vvntitm is a b u t  
1.400 fwt. 

It is not. k n n m  to what extent the configuration of the surfnce 
of the roclz floor burid by this thick manth nf grnvels may jnffnenct! 
their distribution, but therc aro undoubtcdl y comqideralsle irwgalnr- 
i l k s  both in s lay of surface trnd in mrfacc forms, as ridges, vnll~ys, 
and hiIls mch as aro~~td he presented by u rolling topogmphy of rnod- 
erat~ relief, t h ~ t  havp. h e n  controUing factors in Ihe originnl dia- 
trihution of tltc pnvels.  This consideratinn ~f the olc'ler mck-floor 
topop'tt phy is C S ~ C ~ ~ E I I ~  important in fiturlyi~~g 1 he Sixina plncerg 
for the rpason thnt a t  the present time a11 the evidence. points towart1 
the lwnch pnveIu ot~  this alder land surface 3s king the source from 
which the supply of gold in the present stream or crcek grt~~-c.cls is 
chiefly derived. 

The view that tho ~nsilg worked creek p r e l s  of thc present 
streams have received their gold from a source in the higher bench 
gravels is amply substar~tiateci by the fact that the pmsmce of gold 
in the bench gravels has hen established. On Chititu Creek the 
bench gravels have h n  proswtecl r ~ t h e r  cawfi~ll~ and systemnt- 
jcnlly at  severel localities by digging tunnels into their lower part 
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tion of the geography and geology of Dan Creek is given in the 
account of its gold placers, a Pew pages beyond. 

Just below the contact, north of Dan Cmk,  the greenstcine in 
many places is stained with mpper p n  and contains small stringers 
and bunches of copper minerals, chiefly bornih. This is said ta be 
particularly true of a zone of p n s t o n e  extending for  a long dis- 
tance along the contact and situated about 30 feet M o w  it, 

At the head of Boulder Creek, which joins Dan Creek below the 
canyon, is a claim called the W~shver,  hlonging to the; Alaska 
United Copper Exploration Company. The exposed ore is a mass 
of bornite at, or just above the limestone-greenstone contact. This 
ow body is entirely in the limedone and is unusual in that the other 
known similarly situated m p p r  deposits of the eastern portion of the 
Chitine wpper region are chalmeite rather than bornite. The sur- 
face exposure has a length, in a horizontal direction, of 30 feet and a 
maximum width of 8 feet. At one end the ore consists of nearly pure 
bornite whose boundaries with the inclosing l im~tone  ore rather 
sharply defined. At thp, other end it gradually fadw into the country 
rock. No doveloprnent work has been done other than to clear away 
the face of the exposure. 

THE NIZINA GOLD PLACERS. 

LOCATION A N D  I IXSTOAf.  

The Nidnrc pllmc~r district, as now known, ernbram in a general 
sense the d r a i n ~ g  areas of Dan, Chititu, t~nd Young creeks, .whicE~ 
flow inta Nbina River from the east and santh. Young Creek 
smpties into the Nizinu about 20 rnilaa a h v c  its mouth, Chititu C m k  
wmes in about 1 mile almve Young Creek, and Dan Creek flows into 
the main river about 4 miles farther ap&ream. . 

The discovery and Iocatian of these placers in 1902 has ken de- 
scribed by Blondenhall and Schrader.~ After passing through the 
stampode stage of explaration, the Nizina district relapsed int,a a 
period during which great many of the claims as originnlly located 
were worked only on small scale in,an unprofitable manner. From 
one. cause or another -_uch of the better ground mas soon invalved in 
lawsuits that have taken until last year to settle: in a way to justify 
systematic work neceusitating an invevt~nent of capital. 

GEOLOGIC 8KETGH. 

The bed-rock floor of this area is, so far as known, made up of 
n series of shales with a fern thin limestones that are rather oomnlonly 
intruded hy dikes and sheets of light-mlored porphyry. This bed 
rock on Chititu and Dan creeks is for the most part a dark, fine- 

s MlnernI rwurceti of the Mnnnt W m g e l l  dlstrlct, Alamka: Prof.  Pager, U. S. Owl. 
survey No. 15, 1903, pp. 8941. 
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fragments from the bed r&k. The outcrop is on the northwest. side 
of a steep gulch 625 feet above the glacier and less than half a mile 
from it. The gulch is retlched by a trail over a high roclr cliff, by 
going along the north side of the glacier between t,he ice and the 
bank or by crossing diagonally from the south side of the glacier. 
Traveling along tbe glacier's side is dangerous because of almost 
continuous rock slides and is not possible at al l  in some seasons. 

The ~wuntry rock is  n wries of bedded amygdaloidnl greenstone 
flows, ~ n d  the copper is seemingly restricted to R particular one of 
thefie beds. Nearly 75 feet above the creek, on the c l ~ i m  known as 
the Chitmi, the greenstone is cut by a fault  running N. lo0  E. and dip- 
ping 40" JV., almost parallel to a bed of greenstone filled with black 
amygdules and cut by smnll veins of the same material. Above and 
b low this bed, whose mnsimum thickness is 8 feet, i s  greenstone with 
quartz amygdules and only a mall arnonnt of the blaclt mineral. 
Ln the main open cut the fault appears at  first glance te form the 
hanging wall, but there is a small thicknm, not over 2 fcet, of the 
black amygdaloidal g r ~ ~ l ~ r t o n e  just above it, Thirty fwt farther 
north along t I ~ e  strike the fault  is at the foot mall, and hcre the black 
smygdule rock has its greatest thickness, 8 feet. The main fault 
changes its direction bere and strikes more nearly east and w e s t .  It  is 
cutb;~minorfaultsandsli~htlydisplaced. The hlaclramygdulerock 
is covered by slide rock 50 fwt south of the largest cut, bnt; continues 
with decreasing thicknem narthea~t~ward for abtrt 200 feet. The 
large fault, however, is easily traced for not less than 300 fcct. 

Copper is present as malachite, native copper, chalcmito, and 
cuprite. Masses of nntive copper weighing several pounds art! found, 
l ~ u t  i t is present chiefly as small specks in the greenstone nnrl the 
black arnygddes and as thin sheets or leaves of fibout the thickness 
of paper and small stringers in the greenstone. The larger massos 
occur in sponge or net-like form inrlming countv  rock. The Iagest, 
one wen in place was not over 8 inch= in diarncter, bnt a quartz vein 
300 fcet north of the main cut yiclded R mass weighing abont GO 
pounds. The fault with traces of the black nmygdaloidal rock and 
some copper arc reported to be fouud still farther no~theast, but were 
not followed. 

DAN CREEK. 

Dan Creek is the first trib~ttarlp to h'izina River below the Chiti- 
done, from which it is sepnrnted by a mountain mass made up of 
Nilrolai greenstone capped by gently northward-dipping Chitistone. 
limestone. On the northern side of this mountain mass the limestone- 
pens tone  contact at its lowest point is only a, few hundred feet above 
Chitistone River. On the southern or Dan Creek side, however, it 
ranges from 2.000 ta 4,000 feet a h v e  the stream. A further dascrip- 



the Allaska United Copper Explorat.ion Campany, the first-named 
company directing its efforts to prospecting cl~irna narth of the 
mouth of Glacier Creek on the north side of the river nnd r l~ ima  
on the salith side of the river about 4 miles b l o w  Glacier Cmk,  nnd 
the wmnd ta prmpectinp ground on Contact Gl~lcfi opposite the 
mouth of Toby Cre~k. large namhr of claims h a w  hen  staked, 
including praetic~llg all of the Iirn&onc-gren~tone contact, but 
some of them show nothing hilt the green carbonate stain. 

Glacier Creek, among the triblltaries of Chitiiztone R i e r ,  is a t  pres- 
ent the area of greatest promise. Set.ive copper is the ore chiefly 
found. 

The property of the Henghton Alaska Explonttion Cdmpanp west 
of Glacier Creek an Chiti~tone River on which rn& work hm heen 
done lie* n t  tho limestone-pmnstona contact 1,"" feet a h r e  the 
river valley. A tunnel SO frvt dwp folIows s fnult in the limestone, 
nrnning 5. 30" E. and dipping 70" tn 80° E. This tunnel Lies just 
above the p n s t o n e  contnct, mt the top of a large littlestone talus 
dope. Fiftpen f e ~ t  highrr nnd 20 fwt fnrther east is a slope about 25 
feet l o n ~  driven on t h ~  (lip of a fruit psmllcl to the bedding.. which 
strikes S. (;OD E:, and dips 85" S. Thcrc is a fnnlt zone of crushed 
country m k  which IIRR ~b thirknew of 4 beet on tho west side of the 
dope bnt diminisl~es to 2 fwt on the east side and prsctimlly dies 
nut. at. a sliort didance from the mouth. It cnn he followed for  1.5 
fprt n-estwatd ant1 is then cut off by B e m  f ~ u l t ,  giving it a hntica- 
IAP craw wfion  n-ith a maximum thicknm of 4 feet and a Iwgth of 
nb11t 25 fwt. The limestone is further crtt by many small caleih 
wins. The f ~ u l t  zone is heavily impregnated with blue and green 
ccpprr carbonate, accompanied by epidote. Iron oxido also is rtbun- 
(]ant in the crt~r;hd zone. T h e  copper minerds penetrate the country 
rock, coat in^ the joint planes with green carhnnte, but azurite i3 

~ ln lmt  r&ric t~ l  to the cn~shed zone. 
The mntrnl mmp of the Alaska United Copper T$xplomtion Corn- 

panp i a  fit the mouth of Contact Gulch,'opposite Toby Crp~k, ~ n d  
most of  the summer's work was done in that vicinity, nlthoagh tFlc 
compnnp owns many other claims. A large part of tha season wRa 

mnsomed in the condrnction of s cabin and Itrails by which the 
prmpects, sitllatcd over 2,000 feet above the rnorlth of Contact Gulch, 
lnnp EM reachecl. Bornite in ,peenstone is  the princip~l om, bnt not 
enough development has yet k n  done to revesl any large M y  of ik 

GLACIER CREEK. 

Native copper is found nn Ol~cfer Cmk in a mall gulch abut  1 
mile above the lower ~ n d  of the prlncier, or fi milm above the mouth 
of tho creak. This copper was known to the Indians, who broke out 



was not visited by the Survey party, ns no work llas berm done there 
since the claim was patented, and the shfr was reporkd to be filled 
with snow and ice. 

CHITISTONE RIVER BASIN. 

mitidone River i s  n cnlrthw~stward-flowing tributary of t h~ Nisinrt 
'and joins that stream approximately 30 miles n h v e   it^ mouth. It 
l~rnds in the glaciers wl~ich cover the divide between Coppr and 
\VhEte riven. and its 1-nlley is nno of the routes by =hich pros- 
pectors waeh skolai Pass nncl tht- n'hit~ K i w r  Glacier. Det\\'e~n the 
lower cnd of the Chitistnr~e C+lncier and Nizina Rive.er the sttrnm 
hnn n length of 18 miles. but tlw copper prop~ftim 011 whicl~ most 
work has Iwpn done are situuted witllin the lower 10 miles of the 
1-dley. Within this lower 10 miles of i ts valley Chitistone Rivrr 
Bows over a broad gi-avel-coverecl i l ~ t ,  rnnging in width from one- 
half mile to 1 mile. The largest. trilndarie't ntv Glacier and Toby 
creek, both flowing in n northwesterly directinn and joining 0110 
main stream within 2 ~ni lw of each other. TIIG mouth of Glacier 
Creek, the ~nom westerly of the two trib~rtnrirs, is "iiles from 
Nizina River, The Inrgt-*.r triI>~~taries, incl~lding t,wn or three h i d e  
the two named, h a w  brond gravel-covered rnlEcp flmm similar to 
that of the: Chitistnnr itself, E~rlt mncll narron-er ant1 with higher 
padienls. The smnller t rihl~tnrie.5 tumble down steep rwk-mnlled 
gulches. 

Fnr more than half its I~ngfh the 1 ~ 1 1 l e ~  of Chitistone  rive^. is ctit  
in NikoIni greenstone nnd thr ov~rlyinp Ilefivp Chitistnne lirnest,on~. 
In this rjciniv the lim~stonc rcarlles the maximum thicknrso oh- 
mrved, n t  least 2,000 fecat. South of the river it dips pnt lg  north- 
ward, forming a conspin~ouu cr~p on the: pens tone  thet mny Im 
fieen for many miles ta the sf lnth~~est  nnd everywhere lies at  lcwt 
1,000 fwt above the vnlle?- floor. On the ~ ~ o r t h  side of the river. IN- 
twmn t 1 1 ~  h'izinn A I I ~  G ~ B C ~ P S  Cfwek, 'tlltl \1-1101~ m o ~ ~ n t ~ i n  mass. wit11 
the ~xwpfion of 200 or 300 feet at  tl~s hnso, is Chitistone limestone 
extending t o  nn ~le~+xt i tm of more than 4,nW feet abare the vnll~y. 
On tIre west side of Kizinn River the Pirn~stnnr dips to the north a t  
about 30°, so thnt the p e x t  tliickn~% on the cast side represents the 
central low-lying portion of a large qmrline. Farther up the v ~ l l e y  
Triassic ~ n r l  otller yotlnpr rocks with g-mnular intrusions and in- 
cluded coal heds spprn r. 

Copper is found on Chitistone River in both the greenstone and 
the limestone, but in 11107 development had not wveulcd an? con- 
~iderable ore hdies. On the Chit istone itself most of the work had 
h e n  done by the Handlton Ala~ka  Esploration Cofrlpany and b;p 



N. 61i0 TIT. ; the dip 35" 3. A t~mnel 15 feet hng was ~tarterl an the 
m t h  face of the ridp,  10 feet, abom tthe pwnstone. 'I'ht! <lim&nn~ 
is jointed or cut by minor faults par~llel to the lwdding and is rrossed 
by veins of calcite from 1 to 2 int:hm thick. Thin veins of chalmita 
and azurite accompany them ~ n d  fill some of the frncturm. S~lven 
feet above tthe tunn~l  mor~th is the east ~ t t d  of a I n r p  cl~nlcocite mnm 
which is well expmd on thp axis of the r idp.  A s  inrlirated on the 
surface, this body of ore ia n mRm o f  soIitE chaIcocita, 30 f ~ c t  Iang, t; 
feet by 4 feet 6 inches nt tlrt! wmt ~nrl, atlrl tapering to a dirrmeter of 1 
foot at Ithe cast eml. It is n rudoly conical Ilody, but has irropllarly 
~haped protuberances, as mny h w n  ~t tho wost md, where thr! steep 
west face or slope of the spwr fives n, crow wction of the ore body. 

A little wag east of thtr Jumbo lunntl ir 11 ~wond tunnel jn lime- 
stone a short distance nhvc  the greendnne. Tho lt~~nnrl runs nearly 
north or slightly to tho nofilleast, in l i~ne~tono that strikes N. SRo 
IT. and dips 25" N. In the tirnnel, which is 12 fret long, the lime- 
stone is crushed nnd jninterl. Smnll reins of calcite nnd nzurita 
up to 24 i n c h ~ s  in th icknm fill joint crackg, aspecinlly a ~ e t  of per- 
pendicular minor faults or slip planes rrlnninp N. TO0 71. No chal- 
cocite is exposed in the tunnel, hu t  it is twli~ved that the azurite 
indicates its former presence, Fifty fwt b l o w  the tlinriel a lenticu- 
lar vein of chnIcocite, 3 inehcs thick at its widest part autl 3 feet long, 
was found in the limedone. 

Northwest of the ,Tumbo clnim find nearcr Kpnnimtt Glarier is 
another chalcocife M y  of similar character that is mid to h larpr 
than the J a m b .  This proprty IVR~ not visited by the Survey 
party, nor was thc Indcpnrl~nce p l t p  of claims, mhicl~ lies just 
I d o w  the top of the r i d p  htween Donanxa n11d McCarthp creek% 
on the BfcCart11p Crerk sfdr. The vein of the Intlepndence is in 
greenstone and is described by Mmdcnhnll as  h i n p  a fairly per- 
sisfent fissure win from (; to R inch09 wide and trending obliq~iely 
to the limestone-greenstonp, contnct. 17ir ore is .pfc4entinllp lmrnite, 
but is associated rvjth R smnll arnorlnt of cl~alrapyrite. Tho p n g u e  
is cdcite and crystalline q ~ ~ a r t x ,  hut R considerrlhle p ~ r t  of the ore 
is without p n g u e  and ia relativ~ly paw, The \PAIIR of the vein Ire 
fairly well defined, but tlie ore is obwrved to flntl~rallp fade away 
into the country rock on the -tcm side of the pr~lch in ~ l l i c h  the 
vein is esposml. 

The Xikolai mine m Nikolsi Creek, a tributary of 3fcCarthy Creek 
emptying into Rennieott River ti short rlishnm hlow the glacier, 

fiMmdmhatf. W. C.. Oeolom nf the nntrnl C o p p ~  llfvrr mglrm. Almuka: h b  Paper 
V. 8. Qeol. Burvey No. 41. 1lh08. p. 101. 



body. The longer of these crosscuts starts on the east side of tho 
rid@, 75 feet below its top. It is 180 feet in length and extends 
thrnt~gh to the west side of the ridge. The richest ore, consisting of 
large masses of chalcocite with some included limestone, is encoun- 
tered a t  a distance of 90 feet from the tunnel's mouth and continues 
far a distance of 214 feet, as measured in the roof. There are smaller 
hodiw of chalcocite, however, for a distance of 10 or 15 feet on either 
side of the main ore bdy. About I15 feet from the entrance to the 
tunnel a winze 30 feet deep was sunk in the ore, and from the bottom 
H drift, which CIILP, some rich ore and also some of the lower-grade 
azuri te-chalcmi te limestone body, zigzags to the northward. 

About 120 feet southwest of this tunnel is 8 ptlrrtllcl tunnel driven 
,from the west side of the ridge and 50 feet lower than the littlc, saddlo 
abovo it. This tunnel starts in a face of solid chalcocite and extends 
S. 38" R. for 50 feet. The ore, which is chalcocite with a smnll 
 mount of uxurite, extends for feet along the tnnnel, but is inter- 
rupted by homes of limestone. The remainder of the tunnel shows 
limcst,ono cut by small azurite veins and in places containing a small 
amount of chalcocite, 

I'rorn tho description that has been given, it will be seen that t h ~ m  
i$ little on the ~l lr fnce  or in the tunneh by which to determine 
whether the ore body has R greater extension from southwest to 
northenst than about 400 fect or, a t  most, 450 feet, or whether it 
e s t end~  down into the basal hrfs of the Chitistone lim&nc. It is 
evident, howevrr, lhnt the Ronanza is an ex&ingly rich and un- 
usual body of copper ore. 

From tho Bonnnm mine tile Chitistone limestone continales north- 
westward in a s u ~ ~ ~ i a n  of lofty cliffs as far  as ICennicott GIacier. 
The base of these cliffs is nb t h ~  peenstone contact and in many places 
contains veinlcts nnd stringcw of ~z~zr i t c  or chalcocite. In at Peast 
two p1am.s the qu~nt i tp  of the= two rniner~ls, especially of the! chal- 
=it@, is such as to mnke thc deposits of commercial importance. 

The' on! body of t h ~  Jurnho chim is 4,fiOO feet narthwcst of the 
Ronanza, at  the head of Jumbo C r ~ c k ,  anc1.i~ locakd in limestone just 
above the fireenstone-lirn~stont! contact on a small sot~thn~estward-pro- 
jetting spur or angle of the limestone cliff. South of it and nearly 
200 feet below is the glacier in which Jumbo Creek heads and which 
must be crossed to reach the ore body. The Jumbo a d  Bonanza ore 
bdies are at practically the same elevation a h v e  sea level, approxi- 
mately 6,000 feet. 

The limestone at  thp Jumbo is made I I ~  new the base of slightly 
cherty beds, ranging in thickness from 8 to 12 inch-. The strike is 
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also prn-wnt. Sone of the faults observed g i ~ e  evidence of any very 
great displnmrnents, but, together with the namerons joints; they 
gava oppart~~nity for ow-hnring solutions to entm the limestone. 
'I'he principnl fnul t plnne.+those rtrnning from northeast to south- 
west-form whnt m5j1 he described as a sheeted zone in the limestone, 
In this sheeted zone RPP the principal ore bqdies. In places numer- 
011s closclg spamd parallel fmtuws which contain thin veins of cop- 
PPT ore mny be seen, especinlly nenr the north end of the deposit. 
This s1leete-d zone is not very conspicuous in the limestone beds and 
preenstone southwest of the main ore body, nor does it ortend in a 
well-developed form for nny considornhle distance northeast of it. 

The copper ores are chnlcmite ind azurite. The chalcocite is in 
veins of solid ore up to 5 or 6 feet in thickness and in large, irregu- 
larly s h a p ~ d  masses. On the surface two principal veins are seen, 
They stand nlmost perpendicularly, 12 to 15 feet ~pnrt,  and strike 
N. 41" E., forming the corn11 of the sharp ridge, but crosqing it ~t a 
slight angle, as the ridge not this place hns  a nrore nearly north-south 
direction than the veins. In plncw the precipitous mcst face of the 
ridge is a mass of solid chalcocite for a distancr! of 50 or 60 feet 
vertically below the top. Azurite ~ p p e ~ r s  011 the s~~rfrtce of the 
glance and also as R lining of srn~ll vukw in the g l n t ~ c c ~  but it is p m -  
~ n t  chiefly as tllin veins that form R networlr in the limestone and 
probably are drre to  the alteration of original chnlcorite veins, for 
much of the azurite haa an inner mre af chnlcocite. Aznrite is more 
cotlspic~~ous than ehalcocite in the nofillern 130 fret of the ow body, 
But chal-ite forms the ,-nt mass of t lw rernaincler. The ore bodies 
formed along the northeast-sauthnfest fnrllts of the northern part 
of the deposit are not the direct contin~~nltion of the large rhalcocite 
veins at the south, but lie in nearly pamllet veins-which cut the ridge 
ar a greater angle7 their strike being ahrrt N. GO" to 70" E. The very 
rich nre can be traced on the surface for a distance of about 250 feet. 
It ~ n d s  ribruptlp m the muth in a nenrly vertic~l lirnestonc? wnll, birt 
on the nofill gives place to the Iomer-grade oms, consisting of sm~11 
veins of azurite ~ n d  chalcocite, with scnttewd rntlssw of chnlcocile, 
some of them weighing seve~11 tons. This lower-grade ow slsllows an 
thc sz~rfnce for r! rl istance of at Ieast 150 feet northc?nst from the hiell- 
grude ares, and srrtall scattered azurite veins extend still farther in 
that directinn. The ore, as it sho\vs on the siirfnce, therefore, ex- 
tpnds northeast and southwest along the strilre for a distitancc of 4 0  
fwt. The thickness, however, is more indefinite, bt~t the very rich 
are, with its included limestone, a s  seen at the surface, h ~ s  a width 
of npproximnt~ly 25 fmt, although the thickness of ore sufficienllp 
rich (r) ba mined may be greater. 

Two CPORS(:~I~R have h ~ e n  driven in the ore body in a dircction 
N. 33" W. Thcy are therefore not exactly perpendicular to the crc 



Bonanza Creek is about 3 miles long and herrds on the wcd side of 
the high mountain ridge running north and south between ICcnnicott 
Glacier and McCarthy Creek Its general course is to the southwest. 
The company's main camp and oflice, however, are located at tho 
mouth of h'ntimnl Creek, almost 4 miles by trail from the mine. A 
riew tmil, sufficiently wide for n wagon road, is nearly mmpletcd find 
leads from the lower camp to the upper one, and a second trail of 
easy grttde and good widtli leads down the east side of the glacier to 
the Kennicott River crossing. 

South of National Creek the  high north-south ridge hiween thc 
glacier and McUarthy Creelt is made up of Triassic shales and lime- 
stones intruded by lnrge masses of a light-gray quartx porphyry. 
These Triassic rocks nnd the intnlsiiv: are %parated by a great fault 
from the gccnstonc rind overlying Chitidone limestone on the norlh. 
The strike of tho limestone is nirthwest and southeast, and its dip 
averages llotmecn 85" a r ~ d  3s0 It them fore cilCs diagonnllg a m s s  
the main ridge nnd apppars nt the glacier's eastern edge nearly 9 
miles north of the head of Kennicott Hiver. The limestone here has 
a thiclmess of more than l,!MO feet. Still fnrther northeast the 
Trimsic sllales confornlallly overlying the b e a y  limestone reappear, 
but they do not occur within the area of the copper-bearing rock's. 
Bonanza Creek and thc other crc~ks whew copper claims have been 
located lie wholly within the penstone-limestone area. 
Thc Bonanza mine is situatctl on the west side of Bonanza Creek 

on spur rr~nning down to the m~itllwest from the main ridge. This 
spnr divides Bnnanzn Crcck from a small .~uthwestwartl flowing 
tributary heading just west of the mine and is crossccl by the green- 
stone-limestone lmndary nborlt one-half mile milthwest of thc main 
ridge. On the a d s  of the r idp  this l ~ n n d n r y  has an elevation of 
approximately 6,000 fwt nbove F a  level, or :3,800 feet above the mouth 
of Xational Crepk, whclu! the ore hins nre tn be built. To the south- 
west the spnr i s  greenstone; to thc northeast it is limestone, rising to 
an elevation more than 1,000 feet greater than that af t.he contact. 
The bas of the Limestone consists of rlat ICRR than 40 f e r t  of coarse 

p y  limestone rock filled with cyli ndric111 bncli'es which look like 
worm hrings or seawecti. Over this is a fow fwt of impure shaly 
lirn~tone, which in turn is overlnin hy dark and light-gray mnssive 
beds which carry the ore lmdies. The ore is chalcocitc, with which 
is nssociated, as an alteration product, in some plaws at. Icast, condd- 
erahle qlrantities of rtzurite. The limestone is broken by nurnsrotts 
faults and fracture planes, the most prominent of which RFC nearly 
perpendic~~lar and range in direction from N. 40° E. to N. 70" E. 
Another set of faults runs in a northwesterly direction, and in .several 
places striations on the slickensided snrfacm or the clay *nmn show 
that the movement. was horizontal. T-Iorizoatal fault surfaces arc 
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way. Along the contact between this crydnllino rock and tho over- 
lying mygdaloidsl greenstone arc a few thin seams of chalcopyrite, 
and there aw n l s  spclts of this mineral within tho amygdahid a 
few inches from the contact. l h n i t e  mcurs associated with this 
chalcopyrite in v e ~  m a l l  qumtitips, and thc prewnce of u small 
amount of chalmite is  snspwted by its prewnce in tl p i e !  of rock 
float pirked ep 1wlow. 

Rca!par.-iibo~lt onethird of n mile farther down Fourth of July 
C m k  there is an accurrcnm of reaImr (sulphide of nrsenic). The 
mineral fills small spam in a cru4ld  zone in thin-bedded limestones. 
Some of the spaces are filled for n width of 1 to '2 inches with well- 
formed crystnls, but other senrns contain the realgar in a more impure 
earthy form. Tlle rest of the shatter spaces of the limestone am 
largely f i l l ~ d  by thin seams of calcite. So considerable amount of 
mnlpr Rpprrnrs to be present a t  this place. 

C'nat.-On the divide lwtween Fourth of J111y and Bear Creeks to 
the north of the pass crow1 by the tmil, at elevations of 5,800 to 
0,000 feet, is a small patch of coal-bring shales and f l a w  arkosic 
wnrlstone~ covesing an oval-shaped area of atmut 20 acres. The 
thickness of these beds is probably not over 50 feet  They are partly 
covered by more recent andesite lava that mupies a smaller area and 
stands at i t3  higllefit point as a pinnacle about 50 feet thick These 
roclra, which may be provisienallp assigned to the Tertiq,  a p p r  
not to have beon involved in the major fatllt that is w ~ l l  exposed on 
the head of Fourth of July Creek. which brings the Sikolai green- 

, stone mnd Chitistone 1 irnestone, to the north, against the t hin-bedded 
limestones ~ n d  shales, to the south. The Tertiary coal-baring h d s  
seem to lie in a nearly horizontal position on top of the inclined h d a  
of tha older serie.4, Tht?. coal mas not sen  in place, it9 prpwnce k i n g  
indicated only by small weathered fragments mixed with the disintc- 
grated shales. It is probably not of workabla thicknm, and eve11 
though it were, the small arnottnt and its inwcewibility rould pre- 
vent it from becoming of camrnercinl importance. 

nONANZh CREEK, 

The Bon~n~xi, the most vaIuabl~ known copper cleposit of the 
Chitinn VrtlIey, is situnted at the head of Ronnnxa Cr~ck  about 13: 
miles east of Rennimtt Glacier and 7 miles north of the gl~cierk 
sotzthern extremity, It is  thc property of the Kcnnicott Mines Com- 
pany and i s  the only property visited during the senson that gives 
promise of shipping ore in a commercial way in the nettr ftltum. 
TWO other groups of claims, known as the Jumbo and Independence 
groups, are situated in the near vicinity and are owned by the sama 



o p n  ciits m-ew wen t l r l  clnil~l  So. 3 nt this locality, at  an elevation 
of 4.Fc01-1 to 4?Tr(W1 feet above mrs lecel, in rnttch-sheared ,penstones, the 
s l l n t t e ~ l  blocks and frngmenls of which rre tightly k ~ ~ e d  ihto one 
 not her. The displamnl~nts that tllc penstones h ~ v e  undergone 
at  th ig  place have l m n  c~t.ere enoaph tn obscure their p ~ t l d n l w d r l ~ d  
stnlct~rsc to a I n r p  extent. Thc n~incrnliaetiontlmu~hancl b~tween  
tho.* Itrp~d shnt t ~ r  blocks: consists nf i rrep~lar  and dimnriected 
stringers of hrnite, with Ir~mpn of t h ~  .wme mineral. some of which 
mny ~veigh ns much r s  3 tn 30 p t ~ n d s .  Therc is no continuity to 
the  rnirlprfll d c p s i t s  T h ~ y  n l ~ p ~ t r  to he scattered emticnlIy 
t l ~ m a ~ h  the gwnstnnes in an irpegl~lar rAInp for n width of 35 to 
75 fwt, nnt! hy far thr ~reates.t amount nf illis n~nterial is only shat- 
t e n d  conntr=p ~ I c .  

O~A.\CIER A S D  FOrRTff OF Jt'LT CAERKI. 

:'l'ebraaX*rr r/n!m.-Ahrrt t ? l r ~ ~ - f ~ t l r t h ~  of n nlilf Irp Cslacier Creek, 
at an elevation of approsimntelp &%HI fwt a1mt.e wn level. en open 
pit 8 f ~ c t  square and fl feet deep has h e n  sunk. on what is called the 
Sebmskn claim, in R shatt~lwl mass of the p n s t o n t !  that forms R 

low knoll in the valley. This knoll appears i n  hp a slide m o s  from 
the mountain side on the past. Green copper-carbanate stains, spcks  
of born it^, and one speck of chnlcopyrire were abwrved in some of 
the pieces of rock t b ~ t  came from this pit, but nothing more wris 
revealed. There is said tn be u surfam showing of chnlencite. an 
'~.r-hicll no work has 'Ewn tlnne, in the mnstones  about 400 fwt be- 
low the limestones on the snutlleast side of Glacier C r e ~ k  opposite 
the mmp. 

nrlrko and E7P' r l n i m s - I l w v ~  l h~ SPIIM.';~~ claim the Chitistone . 

Iini~slone dips sonth~rard ~mder thin-McIeIerl limestones ~ n r l  shmIw. 
Hut t11n ~tr~tigraphic continuity of tile rock that ocalpy the h ~ a d -  
~vater areaH of Glacier and Fourth of d~i ly  creeks is d i s t n r l d  by n 
line of major fatrlting that pa*- in all mst-west direction thro11g11 
tbe hand of Fonrttr of Jzlly Cmk.  This faul t  t h r n ~ s  the henvy-b~d- 
drd Chitistone limetone to the sr~rfnce a p i n  on the divide bctwwn 
Glacirr nnd Fourth of July creeks, whet-(. it is exposed for a Zhiclr- 
ncw of rrhr)l~t RflQ fed. There is prol)ably n minor fnalt that passw 
a c m  G1acit.r Cwelr north of and parnilel to the m ~ j o r  displacem~nt 
on Fourth of drrlp C ~ e 1 i .  Over this fnulted RrPa the Bekka and Eli . 
daims extend, crossing the divide to the h ~ ~ d  of  Fourth of , T I I ~ ~  
C m k ,  where t h ~  majnr faul t  brinp the thin-hdded limestones and 
shales apinst the greenstones. h the p n s f o n c s  nt ~ I I P  hend o f  the 
creek, about 200 feel hclow the massive Chitistone limestone, i s  a h d  
of crystalline rock n h u t  30 feet thick thnt hns the nttitnd~ of a sill. 
Above the sill-like rock at this place is typicd arng~rrloidal p e n -  
stone that does not nppeas to h altered from its usual texture in  any 
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until fhp: vnllt-y is nct11~11.v entered. About half rr, milo ~bove Tcy 
LaIze. on t h ~  mllfh side of the rdfep, a m a l l  stre~rn t h ~ t  ]lend8 near 
Fourth of Jtdy Pass flon~s out of a steep mountain gorge. This 
stwnrn is Iwnlfp known as Glacier Crwk. 

Thc steep walls of both the north and south sides of tho mlley of 
Hidden Cmck expose on the lower halves of their slopes the Sikolai 
greenstone, almre which rise practically inacessihle cli ffs of the mns- 
R ~ V C  Chitistone limedone. A number of lode dnims ha\-P been lmnted 
dong tho con tnrt of the greenstone and' averlying limestonel where 
in  plnc~s a little evidence of copper ~ n i n ~ m l i z n t i o n  ia to he men. htost 
of t,hem llacntions were made in 1906, and during the summer of 1907 
ns.~.crcs.ment work was performed on them with a rim to prospecting 
thc! ponnd. 

The Great Xarthern Development Compnnp 11ad in this neigllhor- 
horn7 for part of the season a crew of nren who expcndd mrlst of 
their lnbor in making n t r~ i l  to the vnllcp I?y following the steep 
nlortntain that hounds the western side of the Kcnnicott Glacier for  
n cauplc of rniIes south of Ilidclen Creek. This trail was not com- 
pleted. 

The only nctual work on claims lncnted in the Hidden Creek val- 
ley was done by the Vnldez Explor~tion Compnny. This compnnp 
pneked its snpplies with homes up a trail over the mestern latern1 
moraine of ICennicott Glacier to the Hidden Creelt valley, thence, by 
n h a x a d w s  route acrom Ihc ire thnt rlerns thnt vnllep, to the north 
side, and thence 11p the nortl~ern allore of Xcp Lake to its head. The 
cnmp was located 500 feet nhove the Iwd of f Zidden Creek. on it sntlll 
areR of bench p u n d ,  nbotlt 4.100 feet a h r e  sea level, that still 
remains in the fork formcd hp t l ~ c  junction of Hiddm and Glacier 
creeks. During the mlnlmer srnson of IWX)T five or six men were em- 
ployed by the company in prmpccting n group of immtp-61-e l o r l ~  
claims, mora nr lew, r # m e  of which nre lwated on the greenstme- 
limestone cant~lcl tllut extmlds along the sor~tll side o f  the Riddm 
Creek vrrllep ~ b o v a  Gl~c icr  Cr'cpk. About half n dozen rlaims k?rtcntt 
from this grtlrlp dong the cont,nrt to the west and a r r m  the coarr;cl 
of Glacicr C r c ~ k  inio an ewa of gr~enstones. Another chain of 
elrtims hns hen Incatcd tip the raIlry of GIneier Creek and across the 
divide at its hcnd info the beadwnter drainage area of Fourth of 
July Creek. 

Most of the worlr on Iaidden Creek is on its south &de a h t  a mile 
a b r e  the cnmp, and romists of open cuts in the greenstones nbaut 
300 to 400 fwt below their contneh with the o-rerlying limestones. 
A1 the work done during 1907 was necessarily in the form of open 
cuts becanw of the diffirl~lty of @tine supplies into the place, 
especially tinlbrr for t i l n n ~ l  work, n-sitated by the condition of 
the rock. No timber of ung kind ,grows near Hidden Creek. F~VP, 
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to stain the surface of the 18 inch- ~spowc1 with preen carbonste 
films. Apparently no other eoppcr minerals were present, although 
there map b snch finely rlisserninnt~rl through the cementing mnk- 
rial. A very little bornite in slwcks and stringpn not over one-eighth 
inch thick w a s  obserl-etl in n picm of loose rnntesial at this place. 

KENNICOTT RIVER BASIN. 

The summer tmil thnt lends throngh the rnortntnins cnst of Lakina 
River to the ICennicott GIacier fcdlorrs the hanks of the Lqkina to  
FohIin Creek, n tributary flowing from the nnrth. The tmil then 
ascencls Fohlin Crct>k ahont 2 n ~ i l e s  t c ~  its first l n r p  tributary from 
the east., locally 1movr.n as Jkar Creek, and continues up the valley of 
Bear Creek to Kennicott or Eourtll of duly Pas.3. From thin mom- 
tain gap the trail desc~nds F o ~ ~ r t h  of duly Cmlc to the wcsten~  mar- 
gin of tkc IC~nt~icott Glnci~r,  nlong ~ v l ~ i c h  it continues to K~nnicott 
River. 

HIIIDRK URICCIZ. 

Hidden Creek i s  a tributary to Ke.nnicott, Gl~cier on its west side, 
about 4 miles northeast of the mouth of I+"oarth of July Creek. It 
presents rt feature of InteraI valley d r n i n a p  that is ~ ~ n i q v e  in a way, 
yet also characteristic nf many glucial valleys that nre tributary to 
larger glacial valleys ~I lere .  the lnnin ica strcnm still flows past  and 
compleklp dams the mouth of the smallcr valley. Considererl by 
itself, the valley of Hiddcn Creelr prewnts n l l  the fcaturrs of l n r g ~ s  

' 

glncial valleys The h a d  nf t lie ~ ~ a l l t y  cornprim nrnpl~ cirque hasin.; 
for the ~ccurnulation of snow not1 its tmnaformntiorl into the ICP of 
the mrnparatIvelp small plncicrs t h ~ t  now exist at  its llrvtd. T l ~ e ~ c  
glaciers Row from thcir bnsins ltnd terminntp \wll down towart1 t l ~ r ?  
1-alle~ level, but do rtot catrnd into its Hatter mnin portion. F m ~ n  
them issue s m ~ l I  strenn~s t h a t  within n short tIist~nce join to form a 
pd-s ized  t m k  that f l o w  rlov--n over the gravel-flnomcl pnrl of the 
valley. At its lowcir r w t l  (he valley of IIitlden C m k  is complctePp 
dammed by the Iienniwtt I i lnker, which poncls lmvk the wat~rs  of 
the stream so as to form a lake mllich m l l p i ~ s  the entiw lower valley. 
This bbdy of water is knon-n ns Icy Lake. It is one-hnlf mile acrosg 
md extends la miles t~p  the vnlIpp lo a point where the grndrtallr 
ascending cave1 floor ri-s ttbnre ilts srtrfilce. This g a v ~ l  floor con- 
tinues as bare fiats to the foot of the s l o p s  of the cirque basins, from 
which the small steep wlaciers occl~pyinp the hrad of the vnll~p dc- : 
scend. The dream flomlng over it from t hc glncicrs at it3 head to the 
lake at its foot is ahmt 2 miles long and has lleen wall n ~ m a d  Hidden 
Creek, as its existence is not to be suspected and it can not be seen 



joint or othrr pwtrdoMcling planes panillel to the principal one. 
This is shown hy dean block or slab spalling for a distance, on the 
strike and dip fihova recorded, of 500 to ROO fcct, This w e l l - e q o d  
face extends up the nlalintain si'de to the west and above the camp 
in a diagonal clircction. The surfam of thr? e x p w m  is a natural 
clip dope dong the major pseudobedding plane, offset mmml~at 
by parrlllel b ~ d d i n g  or joint planes. Slickensided surfaces map -be 
observed along the joints or planes, and a tendency townrd plication, 
indicative of shrnring movements, is present. .A srnnlI stream flows 
down over the surfnce of this rock incline. A l o n ~  the mnjor pwrtdo- 
bedding plane at  this locnlity there is a somewhat continirous sheet- 
like filling of rock that tlwa not 1mk very different 'f row1 Rome phases 
of the coantry rock at  this locality and elsewhem. This shcetlike 
filling ranges from 1 tu ti or 8 inches in thickness and, WH the surface 
of the rock indine is now exposed, this material l i ~ ~  in p~tches as 
a veneer over the surfncu of t,l~a cotintry rack. It does not nppear 
to hc so markedly silicxolrs ns t h ~  filling jn the prospect s~vernl hun- 
dred yards to the norlh. It is thia filling that mnhins thc nntive 
copper in specks, flalrcs, s lag ,  and n~egpt-like lurnp..c. S o  pieces 
of nntive copper of large size mcra a k r r e d ,  the largest pieces swn 
being ~ b o t ~ t  2 inches by half an inch in area, and the size o f  t h ~ v ,  
rrs they are exposed an the nnrfarc. is due to the flattening and sprend - 
ing  to which they hare been subjcdcd by the impact of material 
carried down over this rrteeply inclined rock smfacc by the stream. 
Thc surface exposure of this shed  o f  nntive copp~r-bearing material, 
which lies I~are over an area of a b u t  4-00 hy 20 tr, 30 feet, hns ~PPII 
we11 pickrd over for specimens, and most of the larger pip- of 
rapper orikrinally present have k n  rcmoved. .For this reason it 
is i~npossil)l~. to give an estimate of t h  qaantitp of native copper 
that n giv~n volu~nc of the sheetlike filling along this ~ h ~ d  p a d n -  
bedding p l ~ n a  may hnve originally cont~inccl. So work h s  h ~ n  
done in oprlning np the lncalitp to sl~om how extmsivc or persistent 
the deposit may be in rlny direction, and therr n p p m  to be no svi- 
dence to justify an assumption that there i s  a masq of nativc copper- 
bearing rrurlc 20 to 40 feet wide extending into the mountain in n 
direction perpwdictllar to the strike of the pse~~dabcdded structure. 

High up on the rnmrntain side, 2,400 feet ahovn and three-for~rths 
of a mile west of the cnrnps on the river, some 61irf~lCe stripping has 
h e n  done that exposes a fnult in shattered ampgdaloidnl firpensloncs. 
This fault strikes N, 15' E. and dips 75" W. The malls are 18 inches 
apart and the space is occupied bv what appears tfl he a goup of 
mieherl country rock, the 8 i n c h ~ e  of material adjacent to the hang- 
ing wall being eswntially carthp and the remaining 12 inches on the 
foot ma11 being cement4 by a quartr, filling. Apparently just enot~gh 
copper-bearing mineral matter is aemciated with this mmentttd gouge 
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wllich w about 2 miles mirle nlong the trnil nnd gr~dually narrows 
into a mountain gorge vnlley one-half mile ~\-icle tawnrd the head of 
the river, as the g1ltci~r.s are npproached, is floured with deposits of 
gravd, snnd, and mud. 
In an ascent of Lakinn River from the main trail, t,he first bed 

rock to present itself iiIong the margins of the Aat grwt'el floor of 
the  alley is the Sikohi qrecnstonp. This rock appears on both 
sides of the r a l l ~ y  where it begins to hecome niare restricted, nbout 
3 mires below the glaci~rs, nnd rises it1 steep ~nountai~l  slopes on both 
sides. Above the grecr~stone the Chit istone limestone prevent,~ its 
charncteristic cliff-Iilr~ f n c ~ s ,  ilnd n l ~ r e  the Chitistone lirnebjne a 
series of shnles and thin-bedded limestonra form on the cast s i d ~  of 
the vaIley bare s l o p  ihnt nre atso prcscnt, thoilgh not so evident, 
on the heights west of ilre rivt?r. 

Tha camps of two prospwtiug parlies art! locntecl within R fcw hnn- 
drecl yards of each athm an 8 1 ~  west side of the J,alrina, abo~lt n mile 
below the glnciers from which thc river f lo~w, The copper prosl)c&.r 
nccur a t  comparatively low el~vations above the river, i n  the p e m -  
stones that form the steep western side of thp, valley ~t this 1,lnch 

The prospect fartlmt 1113 the river is aboi~t 950 fcst up thc  moun- 
tain sido from the upper ctlbin. A short open cut, mbot~t li fwt dmp. 
has been made on a s11eur or minor fnult plnne that :strikes 3. 30° 11'. 
and dips TOo SMT., into the country rock of nmygdaloidnl p n s t o n t . ,  
wvhicll, this place, i q  wenthered to a retldidl-l~ro\vn color. Tlw 
malls of this plane are separated at this opening fw a b u t  2 fwt, nn4 
the apace thus formed collhins n, filling of crushed ancl ~IickensiderI 
slabs ant1 fragmental pieces of tho country rock, the whole laing 
cementer1 together by the deposition of q~lnrlz  in the intemtices, Thc 
quartz in one place is somt?whak continuous dong one of the walls for 
a few feet and has a thickness nf 1 to 3 inch-. Most of the f iI l in~; ,  
however, i s  crushed col~nbq; mck. -1 small amotlnt of nntivo copprr 
in the, f o m  of sperks urld scales occllrs within this filling. Tllr 
amygdaloidal greenston~ c o u n h ~  rock just r~orth of this fiIl~d spnce 
is checked with thin veinl~t.; of quartz nnd contains some scntt~rett 
cl~alcopyrite jn specks nnd films. The small size of thc openit~g 
makes it impossible to give any idea of the extent or arnozlnt of min- 
eralization at this place. 

The second prospect of this vicinity is sh i lar l i  located on the 
lower slopes of the mountain side only a fern hundred yards mut11 
of the one just described. ,\t this locality the naltlrral ~xposure of 
the rocks is  p d  enol~gh to exhibit the so-called pseudnbedtling thnt 
the XikoEai p n s t o n e  shows in many localities. llere this bcdlilte 
stn~ctllre o f  the greenstones strikm N. SOo E. nnd clips 45" SE. 
pamntllp them has k n  wme-shearing or movement along n major 
plane of pse~~dobedding or faulting, ns well as movements alorig 



T h i s  n ~ ,  if the copper content is mrficient to w~rrant  the use of the 
term nndw the conditions prevailing in Alaska, i s  similar in many 
respects to that. of the Copper Quren claim north of the Nugpt 
Creek camp. 

S~ippt Creek w i v e d  its name from the large mass of native 
copper found in the c m k  Ixd a short distance above the camp, This 
n u p ~ t ,  is edimatd to weigh between 2 nnd 3 tons and is too heavy 
to be remored mnomic~l lp  by rneltns of transportation now 
available. It is 5 feet in its greatest dimension, 3 feet 2 inches 
wide in the middle, and bas a maximum thickne~s of T.1 inches, bat 
the avera* t h i c h e s  is prababb IPS than fi inches. 31mp smaller 
nuggets ranging in sir, from shot to pieces of several ounces or 
pounds nw. foltnd in the p a r e l s  of the cmk,  but their bed-mk 
sourw has never k n  diwveretl. 

The copper prospecis of Strelnn Creek nre of interest chiefly ns 
~lhnwing thp 1 1 1 0 ~  selntion between copps  deposition and the lime- 
stone-preenstone contart. The Chilistone limestone forms numemus 
o l i f f ~  i n  the lrpp~r part of the creek, particularly on the branch lend- 
ing to  the Elliott Creek pass. 

A b u t  R 1 1 i i 1 ~  muthenst o f  the Elliott Creek pass a ma11 orpa of 
Chit idonr limestone cnps the greenstone of the ridge wt~th of Strpln:~ 
Cwek.  The nnrth cont nct of the two forrn~tions is here a f n t ~ l t  con- 
tact. From 6 to R feet of the decomposed greenstme along the fnnlt 
is  liearily mineralized with pyrite, weathering to b m m  iron oxide. 
:Uong with the! pprite is s littIe copper, as is shown by the p e n  
stain of rnnlachit~. Tn the h e ~ w  overlying Iirneston~, hut not ovPr 10 
to 20 feet above the contact. thin vein.9 of copper-bearing py~ite wero 
w n  in the l impstone. Strinprs rtnd small bnnches of ore are not nn- 
rnrnlnon in tire ~lnderlping greenstone at variom places on the creek. 

LAKlNA RIVER. 

h k i n a  R i r ~ t  in an area of glacial rlmina~c of minor h- 
p d n n c e  Eping between the mnch more extensive bnsins of the Kus- 
kr~lnna Glncicr on the west and the K~nnicott Glacier on the enst. 
The b k i n n  is not as Iarp  nor as ttlrhulent a pl~cier stream m t h ~  
JC~rskulana or the Kemioott. 

The trail regularly traveled through this region reaches hkintl  
River about F ar 7 rniies M o w  the lower ends of the two glaciers 
from which the river emerges. This partion of the ~ d e y  of the 
Tc~kinn tliffcm somewhat from t h m  of K~tshllnna and Iiennimtt 
rivers where they flow from their gl~~cial wurces, in that it has a 
more basin-like expansion in its l o w r  hnlf. This bnsin-like expaan*, 



through the cnPcite vein the tunnel pen~tra tes a clm-pained dark- 
p y  rock, pmiblp one plmw of the pwnstone =rim, for a distsnn 
of 5 feet. This rock nnrl the vein nre sppamted lly a-fault, olnrlg 
which is a seam of blue u11d yelIom clap, r a n ~ i n g  from 2 to 3 incl1c.s 
in thickness and containing smnlE crystnls of chalcopyrite. ,411 of 
t be ddcite vein as exposdl in the tunnel is orc. I3ornite is the prin- 
cipal copper mineral and is accompanicrl by chalropyrite it1 minor 
nmount. Movement has taken plnct? along both fnz~lta sirm tlw orr 
mas d~posited, and the country rock its m ~ l l  as thc vein matter i~ 
jointed and crushed. The penstone  is sheeted parnIlel to tha fltul t, 
hut the harder close-pinerl roc!; in t h ~  fnre o f  tlir 1 unnel wna more 
residnnt and broke in nngttlnr t~lmks. The calcite rrin is I I I R ~  rtlnch 
brok~n and in places granulnterl. 

A prospect hole or crosscr~t n s11ort digtnncc, nnrthen~t nf tho t.un- 
nel did not expose the vein, ljut :100 feet  till fkkrther northenst nn 
open clrt shows grwnston~ faultetl ngainst a light-color~d rnrk con- 
siding chiefly of calcite and qunrtz, rnlldl shnttcltd nnd impregnutrd 
with hornite nnd chalcopyrite. 

Thirty feet to the sonthrrest along tlw w i n  from the tunnel mnirth 
is a sha-ft which in h u g ~ s t .  1907, was partly fillrd wit11 mntrr, I ~ r l t ,  
was said to be 30 feet deep. The shaft is sunk in the vein rniitt~r, 
hut here the vein bas a thickness of only R or 9 fwt. On thr tlnrth 
side is wnstone, much sheared and contnining thin M I C ~ ~ P  reins 
accornponiwl hp bornite. Tt is not evident froni the expmtlrm why 
the p i t i o n  of the grenstone with refemnw tn the mlcitr ~ c i m  is 
here seversed. The ore is similar to that in t h ~  t ~ ~ n n ~ l .  So tmrm 
of the vein or fault were e n  on the ,pa- hill s lop w u t h w ~ s t  of 
the shaft nor were they expld~d sinm no tmt pits hat1 b n  ~ I I E  nnrl 
the c01mtl.p rork mas not e s l m d .  

Onr Girl eE~irn.--The One Girl claim is  on the mwt slope of the 
hill btneen Snpget C r e k  and t h ~  Inn-QF ~ n r l  of Ii11-kt11nnn Glacier. 
A. tunnel mild t he  " mud tunnel '" has k n  rlriren on tllc ~ i ~ l l i l ~  sirb 
of a small gulch and e x t ~ ~ ~ c l s  into the l ~ i l l  for 100 fwt in R d i M i o n  
S. i s 0  TT. Of thi4 f n n n ~ l  91 fppt  is  ill frnzen ~I idc  mck ant1 i s  rc- 
prtcd to have covcd in wrn~tirn~ during tllc c ~ r l y  trill. Tllr 
remaining 9 feet of the tlrnnel is in ~ r n ~ g ~ l ~ l o i ~ l n l  pwngtonr. tllr 
cavity fi l l  i n p  h i n g  calcite. ?in ore wns ob-thrvrttl in the  fnce, hrt Illt? 

tunnel hnrl not lwen extended fnr enough to ~nconnter the rninertil- 
imrl lrodp of rock seen on the l i i l l ,  nearly X O O  f c ~ t .  liidles than tlla 
t n n n ~ l .  tow~rc? t h ~ .  s n l i t l ~ ~ ~ s t .  This '' lend " is nmpdnloidnl p.rpcn- 
~tnnt? conntry rock imprepnt~d with fine pnrtic1t.s or p n i n s  of 
chdcocita in amciatior1 wit11 1sm~l1 calcite wins  and epidote. SPV- 
oral o p n  CIIS extrrirling nlong a line from rsonthwcnt, to northenst 
show t h ~  mmP ~ ~ p p ~ ~ - t ) ~ n ~ * i n g  gwcnston~,  l ~ i t  no wwk ha9 tmn 
done to indicate the width of the zone or any of its olher dimensions. 



have been included with the Nikolai greenstone, but may be older. 
Triassic shales and limestones are well developed east of the Kush- 
lam and are also represented in a small area west of it. 
The best-linown copper properties of this area are on Nugget Creek, 

but there are other prospects on one or two neighboring streams 
tributary to the main river on the west side and in the vicinity of the 
glacier on the east side RS we11 as on SIatka and Trail creels. There 
are also a few prospecks on the head of Strelna Creek. 

NDC*(fET CREEK. 

Genera? outlime.-Nugget Creek drains the southeast side of the 
mountain mass whose northwest side is drained by Peacock, Roaring, 
and Rock creeks of the Rotsina basin. Several of its branches are 
fed by small glaciers. The stream is about 6 miles Iong and joins 
Kuskulanlz River less than a mile below the glacier. 

The corintry rock includes arnygdaloidal greenenstones and other 
greenish rocl<s which differ somewhat in appeaxnnce from typical 
cxposum of the Nikolni greenstone and might IN separated from it 
on cIa4er stu(1y. A mall area of Chitistone limestone o~~tc rnps  on 
the mountain s l o p  em& of the upper part of Nugget Creek, and near 
it  along the creek b d  is a small exposure of gabbro. & 

Most of the copper prospects, of which there are a considernble 
number, am situated in the lower or southern part of Huggot Creek 
nlIey. Collectively they mnstitute the Alaska Consolidated Copp~r 
,Company's properties, only a part of which wem examined by the 
writxrs. Tl~e claims on which most work has been dono are located 
on the small rounded hill between the lower end of Nugpt Creek und 
Kusl<t~lanrt Glacier. It was not possible in the short time available 
ta visit any other properties than those on this hill, so that no de- 
scription of claims in tho Nugget Creek valley north of the bill or 
west of the stream can be given. A p o d  trail leads from tho c~eek's 
mouth to the camp, where several very comfortable cabins have befin 
biiilt. 

VuZdez claim.--OR the south dope of the rounded hill. referred to 
nbove is a claim called the Valdex. Tt is crossed by a fault or set of 
parallel faults running N. 6S0 E., along. which the ore 
is depositearn The continuation of the fault or faults for a distance 
of several hundred feet is shown by a line of test pits, buS horn much 
farther they extend was not learned. A tunnel run in toward the 
north and 30 feet under cover gives a cross section o f  the depchsit. At 
the mouth of the tunnel is greenstone separated by a fault from rt 

large calcite vein on the north. The calcite vein has a width of 2A 
feet, as measured along the tunnel wall. This wall, however, is not 
exactly perpendicular to the course of the faults. After passing 
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fault which strikes N. 30" IT. and dips 50" to 60" S. is seen between 
the 'greenstone on the south and the porphyry dike on the north. 
The dike here sllows a thickness of 30 to 36 feet. Serreral open cuts 
have been made in the greenstone and show small amounts of pyrite 
and chalcopyrite impregnating the rock adjacent to joint or fault 
planes. Green copper stain and also copper sulphate were seen in a 
n u m k  of other places. The mpper minerals where observed were all  
within a few feet of the porphyry dike, but any other relation betwee11 
the two was not evident. 

Cliff claim,.-The Cliff claim is on the west side of Deception Creek. 
Two open cuts have been made at an elevation of 600 feet above the 
mouth of this stream. The peenstone is cnt by numerous falilt planes 
and slickensided snrfnces are abundant, btrt perhaps the most promi- 
nent of the planes of mo\-enwnt strike nearly east and m ~ q t  and dip 
about 45O N. The green copper rarln~nate arid the oxidc of iron stain 
the greonstone, S n l ~ l l  amounts of the copper mIphides also are ex- 
posed along joint planes, but no considerable exposure of ore has hen  
made. 

Chrznm claim.-The Chance is the most westerly of the patented 
cIaims and includes the pron~iilent point of the linlestone cliff which is 
Pecn on entering the v~lkcg. A small open cut only a fe,w feet Mow 
t h ~  baw of the 'limcstont~ ~ 1 1 0 ~ s  the s e e n  copper stain and a little 
hrnite in the greenstone. 

KUSKULANA RIVER BAS1 N. 

Ruskrilana River receives its greatofit stlpplp of water from Hus- 
kuhna Glacier, an ice str~nm made np by the union of four principal 
branches coming down from the sotlthw~.qt side of Mount R1ackb111-n. 
Tho river iel a little 01-er 81 miles long and in the upper half passes 
through a broad gravel-floored gllacinl valley between high, rugged 
mountains. After leaving the mountains it flows for more thnn 10 
milw, most of the wa;p in $1 narrow rock-walled canyon, acrms the 
broad valley of Chitinrt River and joins thnt stream 10 miles ~bove  
Copper River. Strelna C r e ~ k  is the largest tributary of Kuskulana 
River. It rises in the mountfiins ahout the head of Elliott Creek 
and joins the Kuslrulana 3 miles from Chitina River, thus having 
a lengt,h of 12 miles. 

Most of the copper prospcts are in the vicinity of Kuskulann 
Glacier, where the Mkolni p n s t o n e  nnd Chitistone limestone are 

' 

well exposed. There are, besides these two formations, some rocks 
of doubtful identity in t'he vicinity of Nngpt  Creek, n western tribu- 
tary joining Kushlana River just Ielbw the glacier. These rocks 
are probably the same as some at the  head of Kotsina River which 
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nr slip ~ T R R P S  and carry copper and iron sulphides, The lsrpr 
rein strike3 approximately 3. 80" IT., a direction which would tnkt? 
it mmewhnt tn the south of the other open cut. Near it R small 
pcrpcndiccrlt~r dike of f ine-pined diorite from 2 to 24 feet thick 
cuts thc pccnstone. 

Albwt do l rn~o~i  c?aim.-The Alb~r t  Johnson claim and the Fzrthrie 
claim de_scrilml 1xlo.e~ nrljoirl each other end to end and lie parnllel 
to lthc ~ w n ~ t o r ~ ~ l i m c s t a n ~  contact. but slightly below it. Decep- 
tion Ccrck crossrs their cnmmon end line at an angle of about. 45". 
Some o p ~ ~ l - ~ t t t  work has lbcen clone, rtnd a tunnel has h e n  driven on 
the All~ert Jrdlnson ahout 100 feet east of Deception Creek, The 
tunnel is 30 fcet under covcr niid i s  not over 150 feet below the ba* 
of the Chitistonp limestrrnc exposed to the north in the creek. 

Small, nearly l~arizontt~l f~rilts cut the greendone, and the rock 
is othcr~vist! brol~ell by joint R, giving it n I ) ~ O C ] ~ ; Y  character. Cnlcite 
veins are prrsent, but not abundant. Copper ore is exposed in the 
funnel rind in tho o p ~ n  crlts. lV11~n n piece of the mpper-bring 
greenstone is hrolren, bornitc ~ n t l  rf~nlcopvrite m e  fsurld to be the 
copper minernls, the bornitr predominnting. The fnnlt zone in which 
the copper s~ilpl~ides ocrur can IR trac~tl Ly the peen stain in n 
nearly horixontel plane nlrnost nrolind to thc Guthriu tunnel, so that 
these two nplletlr to  form p ~ ~ r t s  of one ore dqwsit. 

Guthrie ~lnim.-The trlnnel of ihr. (hthrir  claim in on the hill 
slope west of Dcccption Creek, dirrctly opposite thr ;tlbPrt Johnson 
tunnel and about 200 fcct frnm it, but 10 or 15 fect higlicr. X b r o  
tho tunnel for R distanc~ of 40 or 50 fe~t t l i ~  slrrfuce of the country 
rock has h e n  cleaned off. exposing slnnll veins of enlcite in shnttered 
-stone ; thew veins carry r l i ~  snlpl~irles Iwrn i tc ant1 d~nleopyrite. 
The fmhly broken p n s t o n e  adjacrrlt to tlrm, smnll veins is also 
scen to be impregnated with the sulphidw. There is no well- 
defined vein. hut. the jointing or f ~ u l t i n g  has permitted the mineral- 
haring. waters to cir~~llate tllro~lph H shntferetl tono in the green- 
stone. The tt~nnel is not mom than 100 feet blow the haw of tho 
h e n y  lin>~rstone as it is e x p w d  in the crwk to the north, which ~voald 
nccount for the considernble amount o f  cnlcite present in the grccn- 
stone. 

I~Eand and Lawi% claims-The Leland nnd Lawton claims nrn 
lorated in the saddle between the heads of Five Sheep and Dcceptio~~ 
eweks, which here has an elevation of mom than 2,500 feet abnve the 
Iaw~r  cahin. T h ~ y  lie north of the main bod? of the Chi tistorbe lime- 
done, whose scarp forms the prominent cliff on the southern brow of 
the spur ta the south. This unusual location apparently above the 
limrstane is rltre to fatrlting, which brings the grcenstone up ap ins t  
the liennirott formation or, rather, againsk the large porphyritic dike 
wl~ich here sparates thcse two formations. On the h1vton claim a 



Elizabeth c7ainh.-The Elizabeth cIrtim lies north of the upper cabin 
and has received more stttention i n  the Tap of development work 
than any other cIaim on the creek. This worb consists of n tunnel 
and one or two open cutq. The tnni~el is Tocnted in a narrow gulch 
a Iittle more than 1,000 feet above the cabin. I t  ban been driven 
into the; peenstone in n northen4erly direction for il distance or" 
250 feet, and some ore has been uncovered, llut i t  is not b~lieved that 
the main ore body which outcrops on the hill above has been reached, 
and the work is tn be continued. .ibout 73 feet from the en t r~nce  
the first copper appears in mrn~ lent ic t~lar  veins of calcite and  qunrtz, 
but there is only H small amount of this. I n  the face of the ttinnel 
the greenstone is impregnated w-it11 bornite and chalcopyrite. Small 
veins of calcite also BTP present nrld carry the copper minerals. 
These small veins fdla\\- joint and slip planes in the greenqtoi~c. 
and m e  rarely over half an inch ttlicI<. TIlere is no well-d~finpd 
master win;-the mi11era1 waters xppar  tn have followed R zone of . 
fracture and fnulting that runs, RR C~OSPI~ HS it is possible to  deter- 
mine at the tunnel face. in a near l~  north-sonth direction. The 
peenstone has .underpone considerable movement xncl slirkewirlecl 
surfaces are nurnerosrs, The slip phnes and joints follow no clefi- 
nitc general diwctian or. at I ~ n s t ,  this direction 7vas not determined, 
if they do. At pr~sent the t u n n ~ I  d o ~ s  not reveal the tl Jclme~s of the 
ore-be~ring zone nor wen  its directinn with certainty. 

In  the gulch directly x11o1-e the tunnel to thc nod11 and ab011t 100 
feet higher is an open cut ~ s p o s i n g  the cq3p~r-nrr-bearinr fault zone. 
which the tunnel is e r p ~ c t ~ d  to r ~ ~ t .  The gr~cnstenc is rnllcll shat- 
tered and shows n number of f118rlt l~lnnes, tlie most promin~ijt of 
which range in strilcc from S. 10" TIq. tn S. ROD 11'. Movement along 
some of these planes Ims bcen very mnrkpd. and the rock is p n t l y  
crushed. Rornite nncl chillroppit~ fire p r ~ s ~ n t  jn small ct~lci t c  
wins ~ n d  also impregnating the greens ton^ in and adjacent io the 
fault zonr. The Lpen stain clue to oxidation is prornin~nt here. nF: 
it is in a11 plums where the coppr minerills ocrvur, and m a l t ~ s  it 
possibIe to trace the coppr-bearing zone from the open cut in a 
direction N. 12" Tv. for several hundred fwt itp the hill. where 
several other smaII open c i ~ t s  harp been made. 

dfa* Antoinette r7aln1.-Copper o r e  am exposed in the Marie 
Antoinette cIairn in two open cnts on the top of n narrow riclg~ ad- 
joining the E l i z n l ~ t h  claim on the northn-est. These cuts we within 
less than 100 feet of each other and sIro~  shattered greenstone 
stained with the oxidaticln pmdncts of iron ancl copper. There are 

number of faults which strilze in differ~nt directions. and in the open 
cut on the west Ilron- of the ridge a crushed vein of variable thick- 
ness, consisting of calcite nnd n small  amount of quartz, is exposed. 
The greenstone also contains veinlets of calcite which folIow joint 



KOTSINA AND CRlTIWA VALLEYS. 149 

lighter in color than the greenstone outside the faults. This lighter 
rock is sheared or sheeted parallel aith the faults and is filled with 
a great number of thin calcite veins containing chalcopyrite or cop- 
per-haring pyrite and bornite, mmething like the lea,ves of a book 
made of coarse paper. In the lower part of the cut this ore body is 
between 4 and 5 feet thick and forms a lenticular mass ahout 80 fkt 
long bounded by two north-south faults and a northeast fault. The 
upper narth-south fault is not continuous, but the lower foot-wall 
fault extends to the norlh for some distance. On the south this body 
of ore is much crushed and is filled with iron oxide. It can not be 
traced farther in that diredion than the limit of the cut. Be~ides  
the thin veins of copper minerals in the sheeted rock, there are small 
veins of cdcite and are throughout the mas% 

Along the fitrike a short distance to the north, and a few f e ~ t  
higher, the Iight-colored copper-bcnring rock reappears, but the 
upper boundary of the mass is the fault wliich forms the lower 
boundary of the lower body. The ore body has a maximum thickness 
here of not less than 8 feet. An irregular bran61ling calcite vein 
containing small horses af the light rock or main o p  body reaches 
a t h i c k n ~  of 14 inches and contains chalcopyrite and bornite. This 
body of om conti~inues for a distance of 50 or (50 fact townrd the north. 
Thcse C o  bodies me portions of a single ore h d g  included between 
two north-south faults and cut by later faulting. 

Almost directly above the Goodyear, on the hill slope to the west 
and not more than 1M feet tway, is the open cut of the Henry 
I'rather. Here a north-south fault dips 60" W. and is intersected 
by two paralIe1 faults striking N. 40" E.  and dipping 30" to  35" IT. . 
The* faults i n c l o ~  a lenticular mass of rock 80 feet long and 5 feet 
wide, whose reathered s~lrfxce is lighter in color than the inclosing 
peenstone a i d  which is similar in all respects to the are body of thc - 
Ihdpsar.  This lighter-colored rock is imprcjyated in a sirnilfir 
manner with coppr sulphides, and through it runs. a vein of coarsely . 

crystalline calcite carrying chalcop.yrite and bornite, very rich in 
places. The cdlcite vein has an irregular thickness, ranging from S , 

to 12 inches, nnd in two pIaces is offset by small faults for a distanca 
of 10 inches. 

The main north-south fault may IM traced t o  the north for n h n t  
75 feet and shows much green stain and some sulpliides, bnt the 
large calcite vein and main ore body end, apparently having been 
faulted OR. klmost 50 fmt from the ore body the large fault is in- 
tersected by a northeast fault. This also shows capper stain and 
both contain small calcite veins with the sulphides. 

AIthough no direct proof was obtained, the similarity in character 
and appearance of these two ore bodies of the Qwdyertr and Henry 
Prather suggests that they are faulted portions of one mass, 
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veins carrying a small amount of coppr-harinp pyrite occur along 
some of the c l p n i n ~ .  A malachite mating was seen on t h ~  green- 
stone, but is not prominent along the main fault planw. Bornite 
was not olwerved. 

L m t d ~  ~7ndm.-The T~ol~ise open cut is on the east side of Rninbow 
Creek and 50 bwt almvc. it .  or 390 fwt rthave the upper cabin. The 
country rock is p n s t o n c  and is cut by faolts anci joints. Slicken- 
sided srrrfam urn common. The lwst-de1-~1oped fault plnna sttika 
t~lmrt S. mO" T. and {lip 43" to 60" n'. Small calcite veins, l ~~v in jq  
a thicknrs in pncml not p n t e r  thnn 2 inches and containing R 
little qunrtx, cmss thc coz~ntry rock in a l l  directions. Such veins are 
mom nnrnprons hem thnn in most of the 0th~r workings examined. 
nornite and cllalcopprit~ nre t l r r h  cappr rnintrals present, and of the 
two bornite is tht! nrorc nbunrlttnt. 'l'hry appear in the calcite reins 
and rlioseminatcrl throil& i h ~  m~~nstone. 'She om is best de~elnped, 
holrever, in tho cnlcitc vcint.: z111rE the p~enstitone adjacent to them. 
It is difficult to give any rlcfinitc stnt~mcnt nf the thicknes5 of the 
~nincr~lized zone. Thr are extends p ~ r a l l ~ 1  with the creek for rr dis- 
tnnm o f  n h u t  30 feet, hnrizontallg. 

Above the cut on the stwp IkjlI  slope p n  copper stains can be 
traccrl for A distanca of 150 or perhups 200 feet. Such an exposure 
as this may bc the serface indication of a n  .ssp hmt, I)nt the rich ore 
cnn riot bc traced B r  any consid~rnhle dist,nnce on the surface, usunlIy 
not muro than 25 feet and rarely as much US 50 f ~ e t .  

Liz*& G. ckim.-Thp open c~it.  of thc Lixzio G. claim is in tie bed 
of Rai n h w  Crwk nnly a short rlistance from the! T ~ u i w .  The peen-  
stone nt  this ~ ~ R V P  is sh~aPPd nnd plicnterl, I > ~ l t  many of the r~s~i l t ing 
o p n i n p  have t w n  fillr*rl I,g infillrntion of q~rnrtz nntl cnleile. Quartz 
v ~ i n s  r ~ n c h  n thirknrw of 2 inches ~ n d  carry cnnsidcrrlhlr! chalcclp~- 
rite. CI~lcitr f i l t i r q  in,  however, the rllorc nbundu~~t ttad in plaws the 
rock consists of abut qun1 urnot~rrts of shpared greenstone nnd calcite 
similar to the ktlotty mnms nf schist and qurtrtz in mnnp regions 

matamnrphism h ~ s  h e n  greater than in this nrpn. Thcsc 
calcite-pe~nstnnr vttin~, if w c h  they rn~g he called, FRT 11 crm~idcr- 
R ~ I P  nrn~)unt of borni t~  ant1 rhalcopp-ite anrl mnki? n finc-appearing 
copppr om, but tlrn o p n  cut d m  not shorn, how p t  a qrlsntity m n i  
be present. 

Goodyear nnd n e a r ~  Pmtlre~ r7nims.-Directly opposite the Louise 
opcn cut, about 40 feet wcst of RainEmw Creek and 340 feet higher 
than the upper mbin, an open cut hns &en made in the claim known 
EIS the Goodpear. The ~ r r w d n l o i d ~ l  greenstone is cut by Innlts 
and is much jointecf. The most prominent of these fanlts striko north 
and wuth nnd dip ~ h i r t  40° '1Y. Another set of less well-developed 
faults has .s more enst~rly stxike and a lower dip to the nefth- 
west. btwecn two o f  tho north-south faults is 8 mass.of rmk 
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and hsides mdnl~chite n blne costing of copper snlphnta nppeurs in 
protected places This open cut is reached by climbing over a ~ h p  
rock slide. 

The two open cutq on the Mineral King am re~chetl by another 
I~ard clirnh over a s k p  mow-cowt-ed tdtlus dope. Thew cut,q ma obout, 
ROO feet northeast af the cut in the Copper Icing. The lower one was 
filled with snow at  the time of visit, but the ore piled tip at  onn side 
consisted of brnite replacing peen stone.^ The fiecond cut, 50 feet 
higher and nbout 100 feet farther west, is almost at the fiame elcva- 
t i in  as the Copper Ring cut. The ore was found an the steep f n c ~  
of the cliff and consists of chalcocit~ 154th R smdl amount of bornita 
replacing tlie gr~xnshne along a fault or d i e m  zone. Numcrorls closc 

- perpandiculnr joints running approximately X. R O O  E. cut the green- 
stone, and there we a number of fault pl~nes which strike 3. 35" 
E. nnd dip 30" S. The tmnd of the distnrkd zone is the same us 
t h ~ t  of tho f ~ u l t s  mentioned. The best ore hns R thickness of  hut 
fi feet and is traced for a distanm of 95 to 80 feet along the strikr, 
although the boundaries and extent, of the ore body are somewhat 
irrdefinitn On the south, however, n fault plrtce makes n fairlv well- 
detiricd ~ 7 ~ 1 1 .  Tl~erc is some rich ore a t  this espoeure, but. the clc- 
v~lopmcnt nlorlr is not  7eL sufficient to d e b m i n e  whether or not the 
om body htt s any mniderable e?rtenL 

Clnim nt  thr~ had:  of QWBE CrreeJ*.--On the claim at the head of 
Qawn Crprk n small open cut has been mnde in the grwnFhonc a h n t  
50 feet bclou* the haw of the limestone and shows small veins of 
C R I C ~ ~ R  ancl n little quartz containing coppr. 

lJnn Ihykr! r?nim.--rrrre open cuts on the Van Dyke claim mere 
vjsited, one 15 nnd the other 25 feet below the base of the limestone. 
The g r ~ ~ n s t o n e  is stninecl, with the oxidation products of iron and 
uoppr nnti containa also R small srnomt of pyrite, but the cut sl~ows 
vcry E i  t tle ropper. 

6 0 p p r ~  Q F I C P ~  ckim-The open cnt on the Capper Queen claim is 
nBo11t 50 fwt trwt of K i n p  Creek. It has an rle-rrrtion of 965 fwt. 
vbovtr the npprr cnbin. Thc cut is nenrlp filled by the caring of the 
Imnk nbo~v.' w fhnt thr fnw of the p n s t o n e  was not exposed. A 
large mass of t hr rock, h o n w ~ r ,  which Inp at  one end was filled with 
a p e n t  n u n ~ h r  of tiny interwcting veins of iron and copper stllphide, 
eithcr pyrite and chalcopyrite or, mom probably, copper-hearing 
pyrite. Thr greenstone ftnpmtq were covered with the green 
copper coating. 

,If amoi  ~2rrEm.-A lnrp  op~n cnt. has becn made on the Marmot 
.claim, at. tht.  1mse of the Jimest~ne betwmn 200 and 300 feet west of 
Potlch Cntck. The peenxtone is much broken, and slickcnsided 
s ~ ~ r f a m  nrr ntlmcro\ls. T ~ P  mwt  prominent fault planes strike ap- 
proximately h'. GO0 W, and are nearly perpendicular. Small ~ l c i k  



situatd about; midwnp between the upller find Io\\-cr ends of thp 
daims, and the Power cabin, a distance of 81 miles, the creek de~wnds 
759 feet, or rtpproximntely $GO fwt p r  nlilc. A h v e  f h ~  uppPr cabin 
this gradient increasrs as t h ~  head of the strenm is approached. 
EIliott Creek is f 4  in a l arp  rnenslrlw hy melting snow, ~ t l d  1llt110tlgh 
the stream is not a brp une, with the llend avnilablc it is capable of 
furnishing considera b1-P pclrrpr. 

The lowest and the only one cotnmercislly important of the rock 
formations exposed in the Elliott Cr~ck t-nlleg is the Nikolai green- 
stone. All t h e  copper prospects so far discovered hem nrn nssorinted 
with this rock. The rnassil-e bluish-~mg Chitiston* 1 imestona is con- 
formably overlain in sorne phces I J ~  the bhck nnd gray Trinwic 
shaIes and thin-bedded limestones cil t Ily li ght-WRY pnrpl~yxi tiu 
dilres anrl sills, and in other places is succmded u~~conformably by 
conrsa conglomerrlte of the Iiennicott fonnation. 
In fin ascent of Elliott Creek the pe~nstane'  rind overlying lime- 

stone appear for the first time on Magpie Crwk nnd continuc past- 
wnrd from that locnIity to the hend of the valley. Th~se  two rock 
formations form a great anticline, ~v l~ose  nxis js npproximntcllg pRr- 
nllel with the course of Elliott Creek. It pitches urld~r t11e younger 
roclrs at  the east and 11-est ends and dips into the ridges on rit her !ri dc 
of the creek. North of Elliott Creek and a t  i k  upper end the Chiti- 
stone limcstnne foms s very prominent tapopaphic fenlure, l\'ith 
the exception of the Copper TGng and Mineral Xing, the c'lnirns do- 
scribed nre on the north side of Elliott C m k ,  find w e  owncrl ~hiefl y 
by tho Hubhad-Elliott Copper 3Iines Derelopment. Cornprny. T h o  
dewription of the claims is @en in the order of their location from 
east to west. 

(Toppel. King nfid ,Jiinem.t Kdmy clazazm.-The Copper IGng nnd 
Miner111 King c l r im~ ,  often spoken of as .'the Kinp,'' NIT the n~ost 
ensterly c ln i l~ ls  on Elliott Cmk. Tllep are lnmted slnng the Eimt- 
stane-gmcnslone contact. a t  an elevation of over 4.000 feet above 
the Re?. 
On tho Coppr King claim there is an open cnt in t h ~  greenstnne 

a little more than IcM f ~ p t  lwto~r the base of the limestone clib, 
6,890 feet elwre the tlpppr rabin. The copper minernls are found 
 long a shear zone in the grwnstone. Bornite is the principal copper 
ore and is w n  almg fmctures and hetween them replacing tho 
country rmk. Calcite veins are not so numerous RS might he expctctl 
nmr the limestone contnct. The shenr zone, which MO fnr as cnn be 
determined nt thi~l pxl,nPtrre runs paralIel with tlie h s e  of the lime- 
fitone N. 60" to  SO" E. nnd dips to the south, is mineralized fnr a 
thiclmem of about 20 fcet, tholrgh the copper-bearing soIutions huw 
penetrated the country rnck for ,z greater distance, as is shown bp :L 
slight alteration of the greenstone. There is some pyrite in the ore, 
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together with c~lciite. There are minor faults or joint planes in 
which a grmn copper stnin is seen, but this appears to lm derived 
from the mppr of the main vein. 

About 75 feet sonth is another open cut where the fault planes are 
not prominent but where the Eirnestone is much jointed. Rornite 
occurs in isol~ted bunches in the limestone. 

A large open cut and slml~om pit have been made 75 feet still far- 
ther m t h .  Seveml f ~ u l t s  may be seen here, but the most promi- 
nent ones strilre cast and mest and dip at a high angle to the south. 
The north-sooth f ~ u l t s  are present but are not continuous for more 
than short distnncea, Patches of crushed rotten sock stained wit11 
iron oxide and copper carbonates lie adjacent to the faults and joints. 
There are also small masses of high-pde hrnite  repIacing the limo- 
stone and forming bunch deposits in the country rock. These de- 
po"ta were probably conneded by the joints and faults with thc chnn- 
nets carrying the mineral solutions, but this is not evident at the 
surfnce, A littIe chalcopyrih and both malachite and ttzurite are 
present with the bornite. Malachite is the surface stain, but below 
t,he surface azurite is the alteration product of the copper minerals. 
The bornite is cut by many thin x-eins of azurite and in places con- 
tains small cavities lined with iron oxide or with nxurite crystnls. 
More warlr has been done in this place than in the first, open cut, yet 
less ore seems to have been taken out, to judge by the amount piled 
nenr by. 

ELLSOTT m E K .  

General dei-?m'pfim,-Elliott Creek is a tributnry of Kotsins 
Rivpr and joins it approximately IS miles above the mouth of t,hat 
s tr~nm,  or 12& miles almost d i d y  east of the Copper River cross- 
i n  It is reached bp n trail which leaves the Rotsina trail at Wil- 
low Cr~ek  and c r m  Kotsina River by n bridge nborlt half n mile 
above the upper end of the anyon. This trail paws over the south- 
western spur of Hubhrri Peak and reaches en elrration of approxi- 
rniltely 2,iOO feet before the descent to Elliott C w k  lwgins. h sect 
ond trail, used for the first time during the summer of 1907, leaves 
EIEiott Creek (a t  Five Sheel, Creek) a h n t  6 miles nbovc its mouth 
snd, crossing the west end of the ridge tto the south, leads to the 
Nizintl trail not far mst of the new Government bridge. 

Elliott Creek is approximately 10 miles long nnd throughotlt mmk 
of that distance flows in a direction about X. 30' TT., but make9 a 
sharp southerly bend befoxe joining lcotsina River; More than 2 
miles of the lower portion is through a narrow rock-walled canyon, 
but the upper part, along which the claim~l extend for a distance of 
4-& miles, lies in a narrow V-shaped valley. Between the upper cabin, 

36822-Ball. W - 1 0  
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dnnt grains or cry4als of qusrtx. A very Iittle hmnite is amociated 
with quart% veins in the greenstone. 

Up the hill to tho south nnrl 1,375 feet above the short tunnel jnst 
mentioned is anotl~er tunnel 40 fwt long, also in amygdnloidal green- 
stone. TTPW too the perpmdiailnr north-south frcl~lting is t o  be seen 
and gmen cappcr sin ins appsenr on the surface of the fractured rock. 
The tunnel mns driven 10 strike the suppose(1 downward extension 
af an outcrop of greenstonr containing n ~ t i v e  copper exposed on tho 
Icdgr! 25 feet nbove tilt? tunnel t~nd nbnut that dist~nco to  the south, 
b11t hnd not yet reachcd it. H~rl l i tc  ~ n t l  copper carbonetm in small 
rtmount mem wm in  a tl~~rnber nf shnllow open cuts a short di4anc-e 
sou thead of this hnncl. 

GOFPER (:REEK. 

Copper C r e ~ k  is the lntnt w~stcrly t rihutary of Kot.sine River on 
which prospecting was rlonn J H R ~  vornmer. Tt drnins  n portion of the 
ridge between Kolsinn Rivrr nrld Elliott Grrak and joins the ICotsina 
2 miles below 1<111vesnn Crctek. '111 fotm of f lle pFngic Cormations 
already nam~d nm present i r ~  the npppr part of t11.c basin-the S ih ln i  
penstone,  Chitistone limestone, Triassic shal~s, nnd H~nnirot t formn- 
tion. Their mlation~, however, ure not simply t hosc clne to folding, 
f o r  extensive fnultinp hns nccompnnictF thr folding. 

There are two principnl bmnc11r.s of Copper Crerl;, Z)ut the \\-esterlg 
branch also forks a t  point nEmrtt 2f  nliles from Kotsinn River. 
Near thjs fork t h p  Ijmcstone-peenstone contact crwvs  the two 
brnnches in a northwest -w;ol11 Ileast di trrt ion ~ n r l  gm1 csposures of 
the limesfone are fonnrl bctween the l~rmchcs RS wc11 ns O n  r ~ ~ l i  sicle 
of them. Tlw grwnstone, hon-PS-PI-, is nnt cx pox(] on the slope from 
the fork to the limestone olttcrops between tllc 1,cnnches. 

The workings of thc JIlilI~n claim are Iwt w e ~ n  t hcl brnndies, nbont 
1?0W feet from the plsm rrl~ere they wprrnte nnd 275 feet nlmve it. 
Three opn cuts have Iwen n~ade dung tllr foot of a lirn~stont! cliff. 
The strike of the limestone at  this place is clific~~lt to dettrmine ac- 
curately but is nearlp north ancl math. Tt dips .Isa TP. I n  the north- 
ernmost open cut, which is 20 feet long nncl 10 fect in depth frnm 
fmnt to back, a fatrlt plane parallels thc bedding nncl forms t l ~ c  w ~ s t  
wall of the cut. The limestone is much broken, partiei~l~rly nenr 
the. frtnlt, forming a zone of hmlren rock with n rnnximurn ~ r i d t h  of 
3 feet;. In places the limestone is nlrnost mtnpl~telp rrplncocl hy 
bornite and dlalcopyrite. The hest ere forms a porlg  tlefii~ad rein 
ranging in thicknm from 12 to 18 inches hut d o ~ s  nnt outcrop on the 
snrface. Azurite is  mow ~bundant tlmn malachite where the copper 
minerals are oxidized. and in plaws the bornite is completely alt.rl.ed 
to amrite. Snlnll mlcite veins are nnmerous: especi~lly in the brec- 
ciahd rock near t.he fault, where the fragments have been cementcd 
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On tho cast side of Rlure,sna Glacier, nearly three-fourths of mile 
from its ~011th end, copper minerah have been found in the green- 
stone several Imndred fret above the ice. Three open cuLq show II 
light-colored rock-possi bly altered peenstone-cnt b~ irregulnrly 
branctring qoartx veins. The light-colored rock cont~ina chalcocite 
and chrrlcopprite scattered ihrongh it in specks mmly Inrger than a 
pin head. T h w ~  arc bc~sidca this smaIl veins of chalcopyrite. The 
greenstone cojtntry rock locally contains m n l l  partides of chal- 
copprite, a fact that map hnve some bearing on the origin of the 
richer copper-adphide ore?. 

VTest  or R Tittle southwest of the mouth of Fa11 Creek and nearly 
1,800 f e ~ t  aho~*e i t is a short t unne2, the property of the Kotkim Min- 
ing Con~pnny. 'Chis tunnel is on the north s i d ~  of a small gulrll 
running down to Rlnr~-na Creek and k I w t c d  nt the contact of t~ 

fine-pained gr~ci~stone and a grayish rtampgdnloidd greenstone. The 
contact is pnrnIlol with several prornincnt falilt planes cutting tile 
country mck, strilrcs N. 3.5" to 4R0 W., and dips 50" SIT* The firla- 
f l in t4  grrewtone is much shat~tterrd and requires timbering to 
n~ake it. stand in the tunnel. Natiw copper a p p r s  as small part i e lw  
in t hc amyplaloidnt grccnstone, both in the apparently rmaltered mrlr 
rind in partiol~s that hnra Ilaen partly leached. It is a190 ~ ~ o c i a t e d  
witll smfiIE quartz and calcite veins in the greenstone. At rnmy 
places where mtiw roppr is  fauna there is a l i t t lp  red copper oxide. 
Several pieces of native mpper and quartz weighing 20 or 30 pound? 
were piled on t h ~  clump. but nothing like them was Reon in the tunnel 
a t  in the open c11f above the b~anel.  

A number of small open cuts and short tunnels in which copper 
minerals mew wen, on ITall Creek or its tributaries, were examin~d. 
These small I)rnncl~es flow into Fajl C m k  from the west within the 
lower 2 miles of i t s  COII~SA. Less than half n mile from the mouth 
of the mwt northerly one there is a short, tunnel on the south side 
of Ithe st mam rlriren along a norbli-str~rtli fltz~lt; in amdaloidnl 
grwnstona The peenstanc. is C I I I S ~ ~ P , ( ~  t~nd contains small v ~ i n s  of  
qtiartx elntl cnlcite. A p e n  shin of malachite appears on ths  
pul-ffic~, bilf ~ritllin the cnrdied country rod< both p n  and hluc 
copper cnrl>onntes are found in s way that mggesk them to h p  tho 
aItorntion of snmo mrlier copper mineral deposited along 
thn fnult. Retwpen thc rock h p e n t s  along the faul t  t h e r ~  i s  in 
places n soft black carhonac~oz~s filling with which t h ~  copper car- 
bonates RFP mingled. Yrr:? little copper is exposed by tho tunnel. 

South of this creelr on t.ho second tributaly n dmrt tltnnel ahont 
6 feet under covet was mnclr! nlong R perpendict~l~~ north-south fnnM 
plme in arnp~~lnloidal pecnstone. This tnnnel is only a fern feet 
 hove the creek and an its north side. The greenstone is c~rt hy many 
m a l l  light-colored, fine-grained porphyritic dikes containing sbun- 



Sheeham ch<m-At the Sheehan claim, 200 feet hi&er than the ' 

Laddie and a little farther east aronlid the ~no~mtain side, the peen- 
?tone is cut by a fault striking S. 4s0 E. and dipping 46" NIT. This 
fault resemble the Laddie fanlt  in h i n g  acco~r~panid by a zone of 
crushed rock, but the zone is here so~ne~vhat wider, ranging from 3 
to 4 feet. A small quartz vein is exposed in which the copper 
minerals are glance, h n ~ i t e ,  and a Little pyrite. The small veins of 
glance cutting the quartz are in places half an inch thick. 

Du6bnrd rZa.inz,Xhut 300 feet P R R ~  of the Sheeh~n claim and a 
little higher on the mountain t l~c  vein of the Hrih1)ard clnim is 
exposed in two open cuts The veil1 is aImost prpendiculnr nnd 
strikes K. 40" E. Jn 'the more wirtherty open cut; there is a vein of 
mhito quartz ranging in ZhicIiness from 4 to 8 feet and carrying the 
copper ~ninerals glance, brnite, and pyrite, whicl~ ure named in the 
order o i  their abuncianc~, .I strongly marlred fsult with 3 inches 
of slay S ~ A I H  defines tbr north 1va11 of rhc? vein. Eight Ieet from ihe 
vein on the soutl~ea~t ,  is a srcorld veir~ or lens of qltartz 10 inches thick 
and also carrying glnnce. Iht\ \ -~en the two veins is crushecl grcen- 
atone. Ne~rIy 200 feet to  the I I O ~ ~ ~ C R S ~  B I O I ~ ~  the strike an open cut 
40 feet long and 25 fret r l ~ e p  has Lm-11 made across the vein. The 
fault is weti  n p i n  ~1o11g tlie north wull, but the single 1rtrg.e q11artz 
vein exposed in the otllrr cut is E i ~ r c  w p r e ~ ~ n i e d  by many smnllcr 
veins of Icnticulnr fnnn up t o  12 incl~cs in thickness. Glnnoe and 
bornite arc tlw copper tniaernls. Nearly. 1,000 fwt farth~r northeast 
n. well-marlr~d fault with n zonr of shsnred p~cnstnne crosses tho 
ridge betwwn Katsi~ie Rivcr a i d  lhs IEnE?bnril claim and is said to 
extend ns  fa^ as the gluci~r from rnbirl~ this branch of the Kotsina 
springs. There is little rio~tl>i thnt this fnrdt is the continuation of 
thctt crossing the Hubbard claim. 

XLDTESX A CREEK. 

Klnvma Crcek and its tributaq, Fall Creek. are the only dreams' 
besides Surprise Creek coming into Rotsina River from the narth 
on which any prospecting or nasessrne~it work was dons last sum- 
. KIuvesna Crwk drains the main lobe of Klnvesna Glncie~,, 
and the smaller western fork h o m n  as Fall C m k  originates in 
a minor lolx of the samP ice mass coming down from tha snow 
fields of Mount Wranpll. The v a l l ~ p  floor is R broad gravel flat 
and was once occupied hy glacier ice, which has since retreated 
to its present position 7 miles from the river's month. The coun- 
try rock is peenstow elrc~pt ihat t h ~  Chitistone limestone forms 
the top of the ridge west of the southem part of the river and de- 
scends to the Kobina River valley near its junction wit11 that of 
KIuvesna Creelr. Dikes of light-colored eruptive rock, mostly dioritic 
in character, cut the greenstones locally. 
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and both are cut perpendicularly by a third poorly defined fault hav- 
ing the same strike and carrY;ng a little bornite. The main fault was 
traced for & distance of 500 feet. 

lIiountain elaim.-The Mou~nhin claim is one of svwal on the 
north side of the east fork of Peacock Creek. I is about 2,600 feet 
above Kohina River and consequently is at a greater eIevation than 
the other claims described. In August, 1907, almost no work had 
been done on it and only a few small stringers of wpper sulphides 
were exposed. 

BHOWER CEULCE. 

A mal l  stream joining Eotsina, River a short distance below the 
glacier in which its southern branch originates is cdled Shower Gulch, 
from the water fd  near its lom~er end. Native wcoppr ia foilnd near 
this fall in the amygdaIoida1 greenstone that forms the countq roclr. 
Copper occurs as thin leaves or films in fractures of the greonstone 
and as grains and small S I U ~  in the p n s t o n e  and i r k  the seams of 
the am-ygdules. It is in plnr~s sswciatcd with sacondary quartz, 
filling irreffularly shaped veins or cavites. Feverul claims have b e ~ n  
staked on Shower Gulch, but little prospecting has h e n  done. 

Surprise Cresk is a northerly tributary of Kotsina Rajver and heads 
in the high mountain muthcast of the lower end of Jauvema Glacier. 
Most of its bc?d is cut in the diorite mass previously referred to and 
in n mde way follows the cantact between the diorite and the peen- 
dono on the east. It hns a smaI1 easterly tributary, Sunshine Cmelr, 
which lies mostly in the greenstoass. Tin is reported to have. been 
faund in the diorih of Surprise Creelr, but such spwimens of bh,hc 
strpposd tin-bearing rock as were examined contained no tin andl 
no reliable assay tests of the rock are ]mom to the wribrs, AJl the 
capper prospects are in the greenstone cask of Surprie Creek. Tbey 
&re the property of the Alaska Kotsina Gapper Company. 

LatEdk slaimtBetwecn Surpriso and Sunkine weeks is a StBBp 
gulch running down from the north. On the west side of this gulch 
and nearly 3,000 feet above Kotsintr River is tho Laddie claim. A 
very close grained grayish " greenhne " forms the country rock and 
is c l ~ t  by a fault striking N. 20" to 30" E. and dipping about 45' NW. 
Along the fault is a zone of crushed country rock ranging in width 
From 2 to 3 feet, in which is a quartz vein 18 inches thick. Besides 
quartz there is R small amount of calcite. Tho vein carrieq glance 
accompanied by a little bornite and chalcopyrite. h places the per- 
centage of copper minerab in the vein is high, but they are not dis- 
tributed uniformly through it. A line of prospect holes extends along 
the vein for  a distance of 200 feet, 



Peacock Creek jnins Rotsina River about 2 miles below the more 
southerly of the severnl 1nrge glaciers from which the river receives 
its water alpply. There nl-e two branches of the stream, one extending 
toward the east and the other townccl the southeast. The eastern 
branch originates in a small glncier and the valleys of both branches 
were. farmcrly occupied by glnciers. Greenstone is the county rock, 
mith the exception of the limestorle mass fin the ridge between Roar- 
ing Creek nntl the mare southerly br~nch of Peacock Creek. Dikes 
of diorit~ cut the penstone, probahIp apopllyses of the diorite rnm 
on the nart,h ~ i d e  of Kotsinn River. The copper prospects of Peacock 
Creek are owned by the hlmska Rotsinrt Copper Compmy. 

Ir)a~e cbirn,.-The Rost! claim is located on th~!  p i n t  of the r i d @  
htween the two brnncl~es of PeacocIr Creek. It is a little more than 
8,000 feet nbnve the valley of Rotsina River. The pens tone  is cut 
by n p~rpendicular fault striking 5.25' E. This fnul t is ensilg traced 
for n di~tance of ncarly 400 ftvt ~ n t l  is indicated hy rr zon~ of crushed 
geenstone with n mn,ximunl witlth of AIMIIC 12 fet in trllicb the cop- 
per mincrnls nre w11. Ronlitc, danw, chalcopyrite, and a m a 1 1  
nmaunt nf native copper, with m~lncllite snd a little recl oxide ss 
altoration products, compriw the minenrls asociated mith I he fjtult. 

Tl'hite Dng nnd ; I / i t ~ f  cdnint~.-Two cllrfrns on the west  aid^ of the 
more sotltberly fork of PPRCOC~~ C m k  hove Iwen partly proapect~d. 
The first of thew, called tile White Dog, is approximntelg 2.riOO feet 
almve Kotsinn River. The cotmtry rook ia gwcnstane and is c u t  by n. 
fmlt plane miking X. 40" E. and dipping steeply westward. A 
crushed zone af rock dong the f n l ~ l t  I ' R R ~ S  from 33 to 44 f ~ e t  in 
width. The walls are well il~fined nnrl clng smms show ~vhcrc thc 
principal. movements 11al.p taken plare. An open cut 25 fcet long 
has been made; in the cnlsbed rock. ChnIcop.yit~ or copper-h~nring. 
pyrite is scattered thrauah the crnsb~d rotrk nntl clay warns and hns 
s2mndy colored them with iron oxide. Grccn capper cnrbonate oc- 
curs as a sl~rface stain. bnt the bornite nnd ~1.lance w ~ r e  not sppn hew. 
The fadt  is marked along the steep rrlonntnin s i d ~  for wvt?rnF 
hundmd feet. 

Two hundred feet above the mite Dog and r little to thc north is 
a claim d e d  ths Mintt A small fault with a strike of Y .  IS0 lY, ~ n i l  
a dip of 60" IT. cuts a grayish p e n s t o n e  having mpgdaloidaI 
phases. The m k  adjacent to the f ~ u l t  is broken ltad crushed, giving 
a zone with a thickness of 6 inches to 1 foot, which besides the green- 
stone includes a 1it.tle quartz and calcite ~ccompanied hy harnitc and 
glance, Chalcoppsite was not observed, but a heavy wtain of icon 
oxide would indicate thnt either this rniner~l or pyrite had formerly 
been present. There is a p d l e I  fanlt 4 feet from this main fault, 
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Roaring Creek is a southern tributnv of Kotsina River, which it 
joins a short distance above the main camp. It heads in a small gla- 
cier and flows through nn open vnlley several hundred feet higher 
thnri the l e d  of the Kotsina. Tlie crrlrntry rock, with t h ~  exceptmion 
of one snlnll lj~nestone tlwa on top n f  the ridge between Roaring Creek 
and Teacock C m k ,  is greenstone, yet the pens tone  is not of uniform 
character, for slaty beds and hard, he-grained cherty-looking beds 
are intermingled with amygdnloida1 flows, Most of the prospects 
are in the llpper part of the vaI1e-y. 

The Great Northern DeveIopment Company has several prospects 
on Ro~rirlg Cre~k. One of t h ~ s ~  is Imaterl on the south side of a 
small gulch west of Roaring Creek, near the camp know11 as camp 3. 
A tunnel was s*arted in gray and black mottled-slates near a fault 
plane which s~partttes them from the greenstone mnss. The strike 
of the slate cleavage and of the fault plane is the same, N. 20" TIJ., 
and the dip is higli. The tunnel is perpendicular to the stnke .  There 
is same b~wmn iron stain resulting from pyrite alteration, but na 
copper ore had been found. 

Anolher turur~l  was being started on the east side of Roaring 
Cre~lr about half n mile ahore the tunnel just rnentioncd, bnt not 
enough work liad bcen done to show the presence of ore. A piece 
of grheenstone yiclred up near this place contained small particles of 
native copper. 

Abovc ca~np 3 on the west side of Roaring Creek a tunnel 60 fwt 
long hat1 bcon driven k;v the California-Alaska Mining and Develop- 
ment Company. This tunnel is 2,600 feet a h v e  the mouth of Roar- 
ing Cmek and a l  least 1,500 feet above camp 3. The countrjr rock is 
penst,one nnd the om r:onsists of srrrall calcite-quartz wins contain- 
ing native copper and nznlito. In n little g ~ ~ l c l l  a fcw feet; north of 
t h i ~  tunnel, but somd distance below it, IL nugget of native copper, 
which from ineaxlirem~nts u-as estimnted to weigh between 600 and 
600 pounds, was found in ihc  slide rock. 

The Kotsina Mining C,ampeny holds *"%-era1 claims on Roaring 
Creek. Among them is the Sky Scmper claim, located near the small 
limestone area previously mentionetl. Swcml open cuts and short 
tunnels have been made and in July, 1907, the company was starting 
a tunnel on an exposure of copper minerals 330 feet. below the  base 
of the limestone at the north end of the arm, This cut exposed a 
lenticular Inass of chalcwite 8 inches thick and 3 fee t  long, as seen 
on the face, lying horizontally in the rough. coarse-grained green- 
stone that occurs irnmediat~ly h l o m  the Chitistone limestone. In the 
vicinity there twe several greenstone exposures in which chalcocite 
forms small patches or lenses. They are seemingly in no way related 
to one another. 
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Tunnel 8 is also on the east side of Xmes Creek, one-fourth milo 
south of tunnel 7. It had been driven for 30 feet in amygdaloidal 
green~t~one, but no copper Ilad heen found. 

ROCK CBEEK. 

Rock Creek is one of the largest sonthem branches of the Kotsina 
and heads against Strelna and Sugpt cw~lrg, tributslies of Kuslr- 
ulana River. A horse trail crosses the divide from Rock Creek to 
Strelna Creek and famishes the shortrst road from upper ICotsina 
River to the Chitina T ~ l l e y .  Active prospectin-was confined t o  Lime 

9 Creek, a tributary of Roclr CrerIr. .crliicli joins ~t froin the east. The 
Warner prospect at the rl~outll of Rwlr Creek, which msls visited and 
described by Illendenhall in 1902, is ilon- patented nnd no further work 
has been done on it. Lime Creek flows nc-r the lirnet3tr)ne-g~eenstone . 
contact, and the copper deposits, alrhougli mostly northeast of the 
creek on the opposite sick from tllr soi~tl~wes~warrl-dipping lime- 
stone, are not fur from it. The prospects nre near the point where 
the Rock Creek trail crnms Lime Creelr. I11 drily, 1907, n, tunnel 
was being driven in the ,mnstone jns* belam the limestone, only a 
few feet above the creek, but no ore had been foulld at that time. 

Several feet up the hill to the northeast mas a tunnel 90 feet in 
depth, in jointed greenstone. The principal copper mineral is bor- 
nit&, which occurs ns lenses or irregular lumps in the geenstone, 
having diameters up to 1 inch or nzore. Tlie* patches, so far as 
the surface shows, appear to be unconnected. Bornite also fills 
fractures in the rock and forms smtlll leizticnlar veins, but it appears 

in joint planes on whose surfaces it forms n, veneer in , 

places an eighth o f  an inch or more in thicknegs. There are mal l  
veins of calcite and qunrtz. 

About 50 feet farther east is nn open c i ~ t  slloaing similar rock 
and ore, altlioagl~ here the ore is in greater amount. The bornite 
occurs in sheared greenstone cut by small faults striking N. 35" E. 
and dipping GOo S., and forms n lens-shaped mass 9 feet thick. The 

.greenstone has nearly a11 been replaced by hrnite. 
At a point 200 feet still farther north and 100 feet higher is an 

open cut in amygdaloidnl greenstone. The cavities are now flled 
with quartz or with a dnrk mineral. possibly chlorite. Several faults 
with gougo and zones of crusher1 rock up to 1 foot in thiclrness cut 
the geeastone with n strike of S. 15" E. and n dip ranging from 
60" to '70" E. A little copper stnin was seen dong the  crushed 
rock, but no other copper minerals, althougl~ bormite is found in the 
slide rock near by. 



Creek, Raclr Creek, Kluvesna Creek, snd Copper Creek. No work 
has hwn done here which can properly Iw called m i n ~  development, 
na there is  no p11m where sufficient work has been done t o  demonstrate 
the presence of a mine. 

EOTSTXA RII'ER. 

Prncticallp the only prospecting on the Kotsina itself is that done 
1~p the Gmi11Nurt11rr~1 Devrlopment Company. Tlriscorr~p~n.yis tile 

largest one carrying on operations on the RnLqina, to which, howe-rer, 
~ t s  interests are not confiued. Tho headq~larters of the ccrmpanp are 
on Kotsina Riwr at the mouth o f  KAlluring Creek, and its equipment 
includes R sawmill ancl t~,I~phone conn~ction with the Government 
telegraph line at Tonsina. Pmbrrbly 100 men were employed during 
the summer. The prospech on the river include five short tunnels, 
the nearest one of which is ~ h o u t  one-half mile below the camp. They 
n r e  within a short dist~nce of O ~ A  another on the south side of the 
river and almost an the snme lewl R S  its bmad gravel floor. No cJnR 

of these tunnels had becn driven fnrther than 80 feet in August, 1907. 
At the first R porphyritic dike 10 feet thick cuts a fine-grained p n -  
done. 12s VOIII-W is  S. 30' TT. and it is bounded on both sides by 
f ~ u l t ;  planes h little copper-haring pprite was deposited along tho 
faults jn tlin f r a c t o d  rock. At the second tnnnel, a few Ilandrcd 
feet to the weat, a quartz rein ranging from 4 to  R inches in thicknew 
contain~d R l i l  tle copper pyrite. The: vein has s strike S. 50" W. nnd 
cuts t h ~ .  pcnrttane in a perpendicular dirpction. At the other three 
tunnels s littte pyrite is present in the p c n d e n e .  Its oxidation 
gave the brown stain by which the tunnels wern locat~d. 

h w  Cre~k  is the first creek h I o m  Rosrjng Cmk on the sout.h 
side of  Kotsina River. It is a small creek in IL hangiw valley and, 
likp'nearly all the tributaries of this river, owes tlre broad, mund 
cmss section of its rallep to the work of glncinl ice. The copper 
prospets include t h m  t m e l s ,  the property of the Great Northern 
Development Company. known ns tunnels ti, 7, and a. 

Tunnel 6 is on the west side of Arne Creek and is at an elevation 
of 1,400 feet above its mouth. Early in August, 1907, it had been 
driven for 50 feet in a southwestcrIv dirertion in frozen slide rock 
from the I d 1  above. C o ~ m t ~  rock in place had not been reached. 
One hundred feet above the tunnel a little pyrite i. seen in R denw, 
hard, faulted gmnstane. 
On the east side of Ames Creek, and 50 feet higher than tnnneI 

6, is tunnel 7, which runs S. 30" E. for 70 feet through loos~ slide 
rock before reaching the undisturbed peenstone, which here is fine 
grained snd stained with iron from t.he oxidation of 



The copper ore is, composed in many plnces o f  co11nt.q mck and 
copper mi t~~rals: witlrot~t a117 nccornpanying gnngue. The copper 
wlphides fi l l  f rnrt~tm in the rock and also occur ns a rrplacem~rit of 
the rock IJl~ere t h ~  ro~~nfry  roc]< i s  peenstone. a carefirl exarninn- 
tion is asually nwssnl.y to  th?temine the limits of the i m p ~ p a t i o n ,  
which is not mnrkcrl l)y any definite I m u n d a ~ ,  the rcplnwrncnt lw- 
coming pdunl l?-  IFS n-i tl l  increasing distanw from Ill? ccnter of im- 
p ~ p a t i o n .  In lirne<tone awns, nn tlie other hand. the transition 
f ro111 copper ~ ~ l p l l i d ~ ~  ir : ~ l l r ~ ~ p t  and the Imundinp sz~rfnce is nrore 
reacZi1;r determined. 

Faulting. as hni; drenrly k n  pointpct m ~ t ,  is il pl~enommon oh- 
s~rr.red at many Incalit ips in t l i ~  I Y P C ~ S  of the, Trnwll. ;1Touatninn. 
ZRnes of crushing and +h~arinp dlnw t l lp same result as hns l ~ ~ c n  
acmnpli~hecl at other p 1 n . c ~ ~  11y T i ~ t ~ l t  mol-einents, the dititnrlling 
forces that produced t h ~ n i  Iinririg let1 to a circulntion of n ~ i n ~ m l -  
haring waters throurh tlw rock. Most of the c h ~ n n ~ l s  wcrr exnrdl- 
in& &wiable in form ;tml diwct iort, nntl this f a d  ~x~lains tha mrit y 
of definite. rep1larl;r fonn~tl.  nut1 rnlcar-cut w i n s  in the region. This 
is particularly evident f rntn RII taxaminnt ion of the uws in pwnstone. 
ll1i1.1~ f h ~  more m p ~ l a r  I-P~II  drpwitx wrnr t lr~p xw 11-unl1~- con- 
n~ctcd with bxnlt planes ~ n c l  sortte o f  1 I I C ~ I  IIPP :~mrnpnniwl Iyr o t h ~ r  
miner~ls, as rrtlcite :ind quartz. C'gPcitc iq n~rlriy nlwngs the pwdomi- 
natinfi p n p i e  rnin~ml ~rhrre stlch n~inemil.; Rre p r w n t ,  nnd i.r pny- 
ticularl?. prominent near tlw J i~nwtnn~-~wnstonc  contact. The bnsic 
p n s t o n c  mald furnish only n .mnll ttrnoirnt of qnnrtz to ciz~alnting 
waters, 1 ~ 1 t  ~ I r i t ~  W ~ S  mpplied aI~i~n(lnntly ftvm the orerlping lirne- 
stonc. Tile  wid^ didlihittirrn nf m p p s  lnirlemls in the Sikolai p n -  
stnne w h c t r r ~ r  it nccnr?.: has lerl to the 1wjit-f thnt the pwndonc 
i t 4  f is t lle sonm from which t h ~  roplwr wns clcriretl nnrI that. tlrc 
ore deposits as i hry nnw exist l ~ a r ~  rwult~d fmrn the concentnit ion 
of mppvr mincnlls tliswt~iinat~d in snlull quanlity tlimttrl~ the rwk, 

Copp~r prospccti~lg in t l i ~  Cliitinn rerion is rnrrictl on from a f~.c\- 
central localit ips, r h f  \\*llicll t how m i r i n g  mmt nttention arc Rotsinn 
River (jnrlnding 1SIliuzt C'~r*ek). IC~rsklilann llivpr, I<ennimtt I i i v ~ r ,  
and Chiiiston~ Jiivcr. Thwe centrrs are nnnietl f mrn w s t  to clnst, the 
order in w-hicll ~ E I P ~  werc \.isitrrl. i l n r l  the ~ j r w p c t s  will Iw dcwrilml 
in the same way, 

KOTSTNA RIVER BASIN. 

Hotsinn River WW~TPS n I n r p  pnrt o f  its wntm from mow fields 
and glaciers on the wilt11 slope-; af JIottnt IVrangcll nnd joins Cop- 
per River 3 rnilps n b n r ~  thr C'hitinn. Much of Zlla dreinnce nwn ia 
occupierl by SikoIn i ~ I Y ' ~ * I I ~ ~ O I ~ P .  lntt thr limestone, s l ~ a l ~ ~ .  and con- 
plomcrate are all p n x s n ~ t .  I'twnpet-titlg is ~rlost itctir~ly crrrrid on 
in Zhc upppr pnrt of tlir I t n ~ i ~ l  nnrl (111 ICllintt CI-wk. Thc r1pfH.r trib- 
utaries iaclude I'eacocli Creek, Sarprisc Creek, Roaring Creek, rimes 



ROTKINA AND CHITIHA VALLEYS. 

ECUxOMIC GEOLOGY. 

The coppr ores of the Chitina Valley are ~qociated with. the. 
Nikolai penstone and Chitistone Limestone, In the western half of 
the copper-bearing area the capper mineral%, mith one exception, 
wcre wrn only in the greenstone, and most of the prospects are a t  no 
great vertical distance below the likstone contact, y ~ t  this is not nn 
in~~arinble role. f n the eastern half of the area, on the otl~er hnnd, the 
lnrgcst and most valuable copper deposits known am either nt t h ~  
liniestone-p~ens.tone contact or iminecljatelp nhvc tlie contact, in t1rc . 
limestone. Thew are deposits of coppr in the p n s t o n e  here alsc>, 
similar to tl~o* farther wed, but so far as the? are now lmo\~n they 
litma of Trhs i~tiportance t h n  those associatecl- mith the contact, 
ti lnrge number, perhaps 8 mnjority, of the coppr prospects ex- 

nlnined during the summer bava a form which Mendenhat1 has dc- 
scrib~d as " bunch dey~ositu." This term, thougl~ an nnsat isfactory 
one iu some ways, probably describes as closply as Rny single t ~ r m  cnn 
the form of ore body most common in the Clritin~. Vallqv. 12 
smnller number of tlu: deposits occur as fairly wcll d~fined wins. 
Tho term " bunch deposit. " docs not ~lecessarilp refer to a mass of ore 
Composed of copper minerals only, ns most of thn orc bodies t o  which 
the term coulcl be appl i~d nre not surh masstis, but it doe9 indjcntc 
that the lengt11. breadth, and t l ~ i ckn~ss  of the 1,clcIy (lo nnt differ frorvi 
one another penl ly .  

The copper minerals nrc chalcociicl, bornite, cl~nlcopgritn, nativo 
copper, and the oxid~tiari protlacts, rnnlwchitc, axurito, and cuprite. 
Thra ores, n s  they nppear rln the surface, ort! cl~ictlg chnlct~it~e ond 
Imnrite. C h a l c o p j ~ i t ~  i~ not ns common as (!ither of thc otller two 
solphides, Lilt futms an important pnrt of tho ore at mveral prospects. 
Satiw copper is pfesrn t in the p n a t o r ~ e  of all parts of the Chitina 
~megion nnd is st~rpridndy abundant in Rome of the gt8resm grnwls. 
J1a.w~ of several hund~rcl pounds ancl one o f  rriore thn11 I tons 11avc 
heen discovcrerl. lm~revcr nntive copper wns O ~ ~ F V P ~ ,  it is a~~s~n- 
ciated with ampgdaloid h d ~  of the flpf!nstonr. ~ n r l  conaeqnentlg irl 
some 1 ittlc clietance b l o w  t hc limestone. More extended obserrution? 
Howcrer, might show thnt this  is not always Itlit cnse. 

So consitlemb!~ Mi* of oxidixed ores have been found in the 
Chitina region. Malat'hite and ~zuritc, the green rtnd hlne cnr- 
bonntm. nrr nlerclp ntrface alterntians on thp nt l l~r  copper minerals, 
and cuprite, the d oxide, is a common oxidation prmlrrct. Azurite 
i s  the pr~miling cnrbonnto accompanpin~ the roppm xulphides a m -  
ciated with the heaqr lirnmton~: or in v~ins with a calcite gangue. 
Malachite gives the green stain t1sua3ly seen in the ores in greenstone. 
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on the other, it is neceisary to give some fi~rt;ht?r description of these 
two lower members af the: roclr series. The BikoIai peenstone: as 
mapped by Schrnder nrlcl Spnccr in 1800, includes a succession of 
bnsic lava flcl~vs of hasidtie chnmctsr, which, however, do not form 
u liomogen~ous whole, I>ut ghow decided d i f f ~ r ~ 1 i ~ ~ s  of texture 11nd 
nppearrthca in their v~rticnl section. ,\ flow or bedded stnlcture is 
wen nt  many placfis and at  first g1.1~nco might sugpst R wdjmcmtory 
origin for thc rodr. Tlijn apparent h~ddinp is much nlare e v i d ~ n t  
in snme localities ibrrn jn othcrfi, and is most readily Rrrn in the large 
cliffs ~rhicli, in some pliiccs, calistitute half  R mountain ~ ide .  

Directly ber~eath the lirnrstone tho Kilrola i p n s t o n e  h:is much the 
same nppenrnnce rnhrrev~l~ it WHH vbwrv~d. It. i s  Tj mug11 rnr~wire 
green rack whose individ~inl rrystals nw ipr~~crallg too smnl1 to he 
distinguished by the nalced ~ p e .  h l \ - ~ r  down  in tllr flo\v ~ e r i ~ s  tlie 
g ~ c ~ n s t o n a  is usually fomld to be closw grninecl ~ n d  dm*r, iii~rch of 
i t  wit11 a fracture mseaibling tlln t of quartzite. ~irnp~rlaloidnl Ron-s 
are tlurrleroufi and the previously e s i n t i n ~  ctlvitie nrp, t~uw filled wit11 
quartz 01. with dark mitlerals whir11 in some fipminlells 111rr.e h a  
determinet1 ns chlorite aild serpentine. BZtrst of 111~+-e flows ann preen 
in color, but n reddisll hua is smn here nnd there, possibly illr rrwlt 
of alteration nr weathering. There is 110 evidence nt  hand to deter- 
minn definitely t l ~ e  r~lation of the Nikolni grwnstonc to ihe ~noi-P 
altered and probably older rocks occurring south nf Cbitinn Rir~r ,  
and so fnr ns its nge is cnnc~rned. we know only that i t  is older thnn 
the Chitisfone limestnne. 

The Clitistone Iinlestone is best dewloped in the ~ c i n i t y  of Chit- 
istone River, wlwre it attains its greatest thicknesv and is well CX- 

p o d .  Jts outcrops, nearly nlmays appearing as cliffs high I I ~  on tho 
mountain, edend w&lraril, however, all the way to Elliot r Crwk nnd 
Rotsina Eirer and cnnstitrlte one of the m& m n ~ i c u o l ~ s  frntures of 
the topography. From a fwshly broken frfranmt the color is sccn to 
h b i s  a .  ..I weathcnd snrfaw, on the other hsnrl, i-i light p a v  
or dirty white, a fact ~ h i c l l  acco~~nts in In* nleasllre for the striking 
appearance of tlte olttrrops tltld in many plnces makw it pmsihle to 
rlistingnish the. Iirnmh~~r f m  axwciatd rocks wen a t  n long dis- 
tance. Except. ~v\.herecc>~-prrtl Iyr t a l ~ ~ ~  fmm the l i rn~slone cliffs or lq 
the unconforrnab1y overlying Kennimft forma tion, the coatact of  the 
Cl~itist.one limestone and Sikulai greenstone can usnnllp be traced 
without difficulty. 
Tn the report of Schrader and Spencer the Chitistone limestone 

was tentntively correlated with limestone enst of Skolai Ptlss, which 
at, that time wns conGderd to be of upper Carboniferous (now 
caller1 P~rmian) nge. hIenclenha11, in a Inter paper, p v e  reamns 
for believing it to be still younger, probably Trimic, and his conten- 
tion is established by fossil evidence collected lest summer. 



stone, a massive limestone ranging i n  thickness from 200 feet on the 
Kotsina to 2,005 feet on CI~itistonc River and now known to be of Tri- 
amic age. Conformably overlying the Chitistone limestone is a succes- 
sion of scrlirnentary beds whose lower part consists of banded lime- 
stone and sh;hale, but whose upper par* is made up almost entirely of 
sltalm. This lim~qtune-shale series has a maximum thickness possibly 
geatcr than 4,000 feet and from fossil evidence is consjded t o  be of 
Triassic age n lw. In places it wrts entirely removed by erosion before 
the deposit ion of the nnconformably overlying Kenniwtt forma- 
tion. Rennieotk. is the name applied to a body of rocks consisting of 
conglomerates, stlndgtoncs, lirncstones, and shales present in a few 
relatively small but widely distribi~ted nreas throaghout the cop- 
per region. It is of Uppcr ,Jnrassic or h w e r  Cr~tamnns age. T h w  
four formations ~ n d ,  more psrticulrtrlp, the lower three; have been 
folded and ext~nsively fnalhd. Some of the fnults rtre of consider- 
able; displacement and horizontal extent, but readjustment, accom- 
panying rnovcments of thr: mrks, seems to have h n  brought about 
more by cn~abirlg and frequent, f inl ts  of small displacement, than by 
single movements af gr~nt  nrnoant. 

In ~ddit,ion to the four formations thus briefly described, some 
small R r e a s  of coal-baritlg rocks and the Pleistoccno p v e l s  slrollld 
he mentioned. X thin bed of coal mas seen not fnr W& of the Hcnni- 
cott Glacier, but a much greater amount is p w n t  ncar thc h a d  of 
Chi tistone Rj ver. No fossils tvew collecfed from thc coal-bearing 
rocks, but they nre probal~ly much younger than the ICcnnicott for- 
mation. Extensive Pleist mene gravel drposi t~ occur nlong Chitin& 
and Nizina rivers and extend into the ~ a l L ~ s  of their Pnrger trib~i- 
t,aaries. Except on Dan and Ckiltitu creeks they have nowhere proved 
of economic importance. 

Igneous rocks other than the Nikolri p n s t m e  are only loc~llp 
abundmt, but are h n d  throughout t h ~  Chitina region. They in- 
c11ide pbbro, diorite, porphyritic in trusive~, a nrl T~rtinry volcanic~1. 
Of these t.he diorite ~ n d  porphyritic intrusives are most clo~slg a~m- 
cirlted with the copper-bearing mcks, nnd tbo~~gh of less area1 extent, 
concern the present discusion more than the. others. Tho largmt 
diorite area is situated on the north side of Kotsina, River near its 
head. It is surrounded by greenstone and has an areal extent of 
nbout 10 square-miles. Dikes of the same material are found on t,he 
~ 1 1 t h  side of the valley nlso. Light-colared porphyritic intruded 
rocks cut the h-ikolai greenstime in a number of localitia, but were 
not w n  in t.he Chitistone limestone. They are most abundant in the 
Triassic shales of the eastern traH of t ha  copper belt and more par- 
ticularly in the viciniQ of Kennicutt GCrl~cier. 

Recause of the close and constant. relation between the coppef ores? 
on one hand, find the Xikolai greenatone and Chitistone bestone,  



locornotiv~ nnd sonw m i l s  IVP~P ~11ipjx-d to  ~ n l d e z ,  and a short stretch 
of Zrnek was lairl, l111t work w n H  wr)n s~ispended owing to lack of 
funds  

WORKTUG SEASON. 

Inadqnake and rxpensivr trnnsporlat ion ftlcilities hart! the 
chief ohstaclr! ia dcr~loping t l i ~  ropppr rc..wtrces of Chitinil River. 
Another adverse sonilit ion, ~\.hicll, I~o~\.t.c.\-rr, ~JTt.cts p rosp t i np  more 
thnn it. will mining, i s  tllr short almmcms s w a n .  Try, to the p m n t  
t i m ~  practically n l l  st~ppli&lla\-c Ixen t ~ k r n .  in dliring the n-intcr with 
slcrb dmwn hp horsm. In the eltrli~r tiny.; d o p  or annn power were 
somctinlm I I W ~ ,  1111t I n t ~  Y P H ~  horns hnve lnrn trrnploy~il almost 
ct~tirt-lg. S~~fficirnt fret1 to last  t i l l  t I r ~  p s ~  s t n r t ~  in tlle spring is 
VR rrirtl, Ilu t n f t ~ r  Ihn t moat Faom m m  1i VC 1w1 the cotlntry." Tllc enrlp 
o n o m  lwgi11 nb011t thc end of hugwt, HI thnt R 11nw C I I ~  nnt  h ex- 
pect~d  to find his on;n f t . ~d  lonpr  Zh~n fmnl al)ai~t the first nf June 
til l  t h ~ ,  first of Septenlln~r. Iirass is always ni~undont ot i  (Ilr Irlonn- 
tnin~ near t h ~  tirnlwr line in June, Jtily, and A~g~is l ,  ntiil good pastarc 
is 11~11ally ~ U I I C F  tit lowcr elevations after ~ t h ~  tim her has bwn I~lrnod 
off fnr a nllrullcr of J-r'nm. Snmt! of the prospectom hctve l~rovjdett 
their ~tock wit 11 fine fwd lly fnllowing this prnctice. 111 tllc timlwcerf 
rallcy httnrns II(IWR frqltently hnve difficulty in finding ~nong l i  t o  
cnt. rwn in rnitl*l~nlmer., ypl in the fnll, nfter fwst has k i l l ~ ( 1  the 
grass hip11r.r I I ~ ,  I hc. rirrr Ilnm t~fford an excellent forage, plant lrnown 
11s " pen vim," of whirlt they nrt! vcry fond. Since most prospectors 
u e  nt Imst otlc. or two Ilorwr for pncaking in summer, as well as for 
hauling sttpp1ics in wiatcr, it i* O~JY~C) I IH  Lllnt the nwtter of h o w  feed 
has nn important inf! rret~rr in dt1trrmininp the nunlher of avnilaMe 
~ork inf i  dnpx. Thc pronp~ct  in^ wnmn i s  still further shortened 
owing to thc fact thnt in tlic I~igh ma~mtains, ~vliere most of the cop- 
per ores have h e n  fou~ld,  YIIOW often wmains till tbe first or even 
the middle of duly. 

The major pologic f~nhlres a£ thr rolywr ~rgion may he briefly 
rlmriberl as follows: 

The gcolopic succe-ion ~ r ;  drtcmuin~rl by Schmder and Spencer, 
to confine thc dewription to  the r c k s  mwt r l e I y  a~wcin ted with the 
m p p r  prospwls 11 ncl gold plncem. consists of fnur fnrmntions. 
T ~ ~ P P ,  nnrncd from the l o w ~ s t  to the ~rppermost. nrc the Xiknlai 
firc~nstane. t l ~  Cllit i ~ t n n ~  limestone. the Triassic dizhales, nnrl thp Ken- 
nicott. formation. ITi th thwe are r m c i a t d  i p l e o u ~  intrt~sivcs. 

Tlie hnm1 formstion of this acrescion--n slightly ~ l t ~ r e r l  ~rrtptive 
n~na-is mnde t ~ p  of II wries of IbPlsaltic flows and is known-ns the Sik-  
olai greenstone. It is conformably overlab by the Chitistone lime- 



011s cnn,pfini~s have been formed with this ohject in view, and rail- 
nnnd nlrrPys 11n\-e h e n  made f m  Katslia, from Om, and h m  
T'nldez by lmth the Tnsmna and the Tonsinn ~ ~ U ~ C P I .  Condn~ciion 
wnrlr has heen done in a l l  thew maten, but, except, the Copper River 
nnd Snrtbwest~rn RniImnd nnd the Alaskn I'rtcific Railway and 
'Serminal. Compnnp, nonQ of tlw cnmpnnim wrre rt~akinp pro,ms 
last. mrnrner. nltliough the Alnslm JIome Railway Inid a fern miles 
of tmck st Ynldcz. 
The C o p p ~ r  Ti i rer and Sorthwcstern RaiIroad llns I t s  coast termind 

ZrR rnilrs west of Coppr l t i v ~ r  on the east side of Prince William 
Sountl at Kynk, or ('nrdnva 13ay. as it is breqtlently called. The 
~enninnl  l rns rhan@d from K n t a l l ~  tn Epak late last fall, probably 
I~cicause of tllc & v a t  dificalty ~ x l w r i e n d  in lightering freight nt 
ICnta lI~  and thc .c.xpnsP find time that would he rquireri in building 
u l~rrnlr~t-at~r f r l ~  Z he protection of ships while discharging c a r p s .  
Epnlr h ~ s  n protected hnrhr and can be approached at any time. 
11 whnrf rind II few miles of railroad ernhnkm~nt from Epsk vill~ge 
tn I'rltlcicr Rivcr hud already k n  constructed by another cornpnny, 
I ~ u t  wrrc ]~~rrcIrn~~iPd l ~ p  tlie Copper River and Snrth\rcstern. It is  

propn..d to IISP I hc Katnlla bmnch, which will join the main line in 
the virinit,y of Chilrls Glacier, as a means of rpaching the Controller 
Ilug con1 ficltls. Considernble work on this branch, originally in- , 

trnderi ns tlw nlnin line, ~ R S  heen rlane at Katalla nnrl in thnt vicinity. 
Tn Octub~r, 1!107, construction trains  ere nrnning khrreen Kntnlla 
nnd JInrtin Point, a large part of the m k  work aIong the mast from 
Martin Point to  Softuk Bar was done, snd most of I he piling in the 
low gronnrI nn the east edge of Copp~r River delta as fnr north as 
Camp Seven, i miles from Palm Point, Ilad h e n  driven. h t i o n  
szrrr-uys h x ~ e  been made up Copper, Chitina, ~ n r l  h'izina riw-prs to 
liemimtt River. J n d  horn won this rnilmad will rench the interior 
is rlificult to say, in view of the progr&+ rlt~ring tho last two yefears. 

The Alaska Pacific Rnilwag and Terminal Con~panp starts from 
the co~st .  nt. IC~tnPlo and contests the right of way tlwough Aber- 
crombie Conyon with thr! Cnpp~r River and NnrtllwestRrn Railrmd. 
Tn 1907 a t ~ p s t l p  connecting Martin Point with the nearest of the 
Martin Islands wns hrrilt, and when fillcd in with rock will be used - 
as H, hre~kn~ater twhind which ships mny be unlonded. Other work 
done by the company \vns clirectpd largeIy toward the construction 
of n l i lw to connrt:t Iizlta l1t1 with the Bering River coaI field. 

The Alaska Romp RR~IITRY is a railroad project started nt V ~ l d e z  
in niidsumm~r, 1 lrn?. This rond was planned to connect Valder: with 
the C.:oplwr Ilivcr refion. Tt  mas to ascend Lowe Rirer nnij rclacll 
the Copprr Jzivrr basin by way of Thompson Pa.%, whence it TVRR 

expctetl to continue to Tansina by practicalIp the msam~ zoute as the 
Government trail. Its motive power was to be electricityv. A sstcarn 



on the trail to Elliott Creelz. ,\ bridge wns recently built tlit: 
Goverment orer Z<cltsinu Ri1 -~r  nt  thr point where the lower or 
Chitina hiI crosses i t ,  doing away with n dnnprons ford at thnt 
pIaca From the G o r m m e n t  bridge the trnil continncs ~nstwnrd  
nlong the fmthiIls of the l'l'rnnpll Jlaunttljns, crossing Kuslrulana 
Ri-r~r 3 miles 'belon the gl;~cicr urld mnclling lllo J~c t~d  c j f  Cl~okosnlt 
Ril'pr and the Lakina Ey n-ny of Gllslrnlnntl PRSS. 12ticunding Foh- 
]in Crwk, it leads through Jiennicott Pass nnrl dutvrl Fnitrllr of duly 
U W P ~  to Bennicott Glficier and Rennicott River, which is cross~d 
on tfie glacier ice. h good trail l e ~ d s  to the l3oibnnza property from 

- -  - 
the IOTRP end of the gl~~cier. Anotl~cr tmjl follows McCnrt hy Urcek 
for 4 miles and, crossing the ridge I L ~ O I ' P ~  ns Soardoagh 1 Iil l .  cxtcnrls 
to Nizina River, from which Chitit11 Ctwk, Jlan Cr~elr, nntl Lliti- 
stone River are easily reached. Kizinn 'ttivrr rnlist 1w ford~d--n 
task t h n t  mny be tlifficult, if the water cllanc~s to Iw high. TE~cre 
are no bridges east of Iiotsnn Hirer, and most of the strm~ns, Zx- 
ing o f  glncinl o r i ~ n ,  are very cold, but the only ones likely to r~tt.so 

trorrhla nre the Kusklilz~na. Lalrinn, and Sizina. 
It js  LI mmmon tliing for prospwtnm in the Sizinn cnuntry to 

corns out in the fa11 it-ay nf C'l~itinn rrnd C'opp~r rircrs, either 
lesviny' tIlc Copper at  Tasn~ina R i ~ e r  n r d  p i n g  orerlanrl to f ~lrlm, 
or following tbt! river lo the cnnsl R H ~  landing nt  Epnfi rlr Orcn. 
Scv~rnl  r1a-p' work is  ~:wded to wllipsaw tllc Iz~mber nnd build t h ~  
bont,, but  t 1 1 ~  river trip is el-en then mnch quiclccr nncl cnsi~r than the 
averlr~nd trail. Thr d i s tnnr*~ from tile mnu 111 of IToilng C'r~rlc to Tns- 
n l l n ~  Ixiver, nver 115 miles, tlns l w ~ n  made in Ie%q than twcnty run- 
n i n ~  hours. A skillfnl bot~trnan would meet wit11 little or nn diffi- 
cult? on the Vnppcr or Chitica, but the canyon at the  lower end of 
Eizina Rivcr is r~nng~~wus ,  part icnlarlp nt low mnter. nnd n nimiber 
of p e m ~ i s  h ~ r e  bccn d r o w n ~ d  in trying tn rlm through it. 

Tn Jlhp, 1907, n .mj~ll stttenm1,oat cnlled the Chitinn rnnde h ~ r  firxt 
r?m from Tnsnunn Iiircr to Copp~r center on Capper River and 
to the n~olltll of Sizinn Riwr on C'hitinn Jliver. Thc nlnterial for 

, lwr cnnstrnction X v n H  I t r n ~ ~ E ~ r l  01-~r the snow froin Vnldez during tho 
precious winter, nnrl shtb wns completed enrlp in ,Talg, but afber t . 1 ~  
trip up the river 1~11s I~tli~lcrl out on the bank for the minter. She 
clravs x-ev  little writer. Ilut, will probnlrlp bo unable to rum a f t ~ r  the 
middle of summer hect~uw t 1 1 ~  river is much lower in the fall than 
during spring nnd ~ n r l y  mrnmor. Boats cnn not clescend Copper 
River farth~r thnn ~ i l w r c r o m b i ~  Rnpids, 25 miles h l n w  !l?asnunn, 
River, and nny freight t11~ C'h,iti?za nlRg chrg rrp the river mad be 
cleiivered to her either nt the rnpids or at. Tasnnnn River. 

The building of a railrnatl from n pnirlt on the mast to the in*rior 
Copper Rivw countv is *Q primp inlpnrtarlre in the derefopm~nt o f  
the copper resource8 of tho region. During the last few years rari- 



EOTISINA AND CKITINA VALLEYS. 

LOCATION. 

The principnl capper deposits to be descrihd in this paper lie east 
of Copper River, within an arm included bktween the watershed of 
the Wrangell Mountains on the north and Chitina River on the south 
and extending eastward from ICoisina River and Long Glacier to 
the rneridia~l passing tlwough Skolai Pass, a distance of approxi- 
mately 75 miles. (See Pi. 111.) This description, however, gives 
an exaggerated idea of the extent of the copper-bearing rocks, which, 
although they are found from one end to the other of the area in- 

- -  -. 

dicxted, occupy but a smau past of the whole. Geographically this 
wea crosses diagonally, from northwest to southeast, the quadran- 
gle bounded by meridians 140" 20' and 144" 20' west longitude and 
parallels 61" 10' and 61" 50' north latitude. 

TRAILS AND TRANSPORTATION. 

The region is reached by a trail from Valdex, the distance from 
VaIdez to ICotsina River being not far f r o n ~  125 miles. In summer 
the Government trail via Tonsina is used, but in winter supplies 
have in some yews been taken in by way of Tasnuna and Copper 
rivers. The ice on Copper River furnishes excellent sledding and 
it is  possible to haul very heavy loads orer it, but the violent winds 
that sweep domn the Tasiluna and Copper valleys often prevent 
traveling fur days at u time. 
In summer Copper Xiver is crossed by hat s .  h~ Indian named 

Billum has n ferry li~ense and transfers travelers with their equip- 
ment in two small boats at a place ahout 13 rniles above the mouth 
of Tonsina Rivel; called Copper River Cro?;sj~lg. There iq a roar1 
hause here arl the west s i d ~  of the ~ iver .  Horses swim the river, 
but this is somewhat dmngerous undertalting because of swift cur- 
mntv and quicksand, and it is not nn uncommon thing for ons to be 
lo&. 

Travelers for Kotsina, and Chitina ri-rrers follow the same trail 
eastward from Copper River Crossing for 8 miles to Horse Creek, 
mliere, the trail divides, one branch going northeashard to Willow 
Creek nnd the upper Kotsina, the other southeastward up the Chitinil 
Valley. From JITillow Crcclr the northerly trail foIlows the right , 

(west and north) hank o f  Hotsina 1Ziw:r L L I I ~  CPWS~S the lower end 
of Long Glacier. There is a bridge over ICluvesna Creek ant1 an- 
other over Rotsina River near the month of Roclr Creek, so that 
it is not necessary to ford these s t ~ e a m s  The Hubbard-Elliott Corn- 
pany has built II bridge over Kotsinn at  the mouth of Willow Creel;, 
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~ffeeted.e The holders of many of thc 1-pins. however. h ~ v c  pllrced 
an unrmsonrbly high ralue on their properties nnd this tliwn~~rnprr 
investment by outside rapital. h few tllousrtnd 'rlo~lars is: nrnple 
rewawl for the plrlrli :mrl lark n-hich lorates R pmmising Iedp,  hilt 
se.r.em1 t~undrerl thoa~nnd dollnrs shni~ld Gc! the prize re.spr\-rtl for 
tlle man wtl;o malips a prmlttcinp mine from the nnprnswed projcc~t. 
A renlfxntion of t h i s  f ~ ~ c t  i s  important i f  outside capital is to be 
invested, fnr business rticn will not acwde to tlrc fnbz~lous ralnn- 
'lions, wt  on the undevrloped propcrt ies scattererl tlirougl~ Seward 
Peninsula. 

GOLD. 

The fact, that minernliznlion is  rnitle~pwnd in this portion of 
A ~ R S ~ R  is L e i n ~  morn ttntl lnoro ronclusi\.cly proved cach succedinq 
ypnr RH P ~ O R P C ~ ~ , ( J P R  turn their nttpntion to the searrh for \-@ins The 
lode deposits that, nrta attr~cting tl~nst attention nt  the p r m t  time 
in Se;wnrd P~ninnllln nrc t h o s ~  in wl~jclr gold is  fhp. mnin or mwt 
important rnetnll ic minsml. Tbk is n~ccssnriIg true. for all the other 
metnls require nlorc ~ l n I ~ , r n t c  plants und tire products must be dis- 
posed of i 1 1  n constnntlg flnrt~~r~ting mnrket,. The other metals are 
sought, but only tht3.w \vliicl~ promiw to return mme ~ n l n e s  in gold 
arv l i k ~ l p  to lw of inlrncrlit~to irnportnnce. Thus. elthough antimony 
is f o ~ ~ n t l  in mme of tile Indcs. coppcr in oth~rs ,  and bismuth in still 
otllem, the onnprs an? (-011nting nn defmying some of the expenw 
inrident to minine hy thr rctl~rns from the accessory golcl content. 

Thew nrt! two ninin types of veins. In one the filling is mainly 
quartz with the VRIIIPR rwrriecl as frw gold ; in thr other the fill- 
ing is m ~ i n l p  quartz. hut the gold m a r s  ch~rnicnllr combimd wit11 
st~lphar or wlnc othcr elrrn~nt. -\ltI~oug.h the qrrestion hns not been 
thoroughly studied it is  I w t i p r d  tllnt tE~c wins  in which frec g ~ l d  is 
the principal rnlnnble nlincrnl llarc h e n  fnrnled Inter tIlart the Inrpr 
part of tltc metarnorp11i.m nnrl nrt. t herefow not very 11,adly sheared 
or nltered. From A pologie standpoint Ihe plnm d l t m  wins occur 
may be slirnmarized ns fillloms: In t11~ Ihsrlt qtinrtznse gletes, nenr 
the contact bet ween two ~liflewnt Iithnlnric types, nnd in tlic rhloritic 
schists. The irnportnnre ~ > f  tllpsp p)logiP ~)n~ lEf  ions in t lw  produc- 
tion of min~ralized veins. measurer1 lly the f n c h  nt pwwnt known, i~ 
indicated by the order in which t h ~  tliffrrent kinrla nrc named. The 
~ le ins  in the black slates nre pnernl  Iy tlwt itutc of sulphidp rninerali- 
xation, but rnfilly of Z ~ I O S P  of the other t wa cIn~sec; cnrrF mlphides. 
Some of the contact deposits mur near thr contnct nf h ~ a r y  lime- 
stone and chloritic eellist and o t h ~ r s  ncRr the contrict of h~a l -y  lime- 

-.- - -. - - -- 
' In tbls paper Zbe tin deVFl0pUIent~ nre not mnnldcml. nu thry arc llrltrd 1n drtall by 

Adolph Knopi in the succ~edhg paper in thln rolum*. 
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the operators have done any estensive work, the mining being gener- 
aUy carried on by pick and s l ~ o ~ e l  methods, so it is doubtful whether 
more than 50,000 yards of dirt haw been handled. In the above emf- 
meration no  nccount of the men engaged in ditch building has been 
taken. Over a hundred men bave been employed in this work, but 
they Have contributed nothing to the gold output. 

PORT CLARENCE RECtIONm 

The Port Clarence region has not been visited by members of the 
Geological Survey for a number of years and but few new notes about 
it have been collected from mining men. For several Feaears the region 
received btlt scnnt attention from the outside. Now, however, it has 
shown increasing activity and mining promises to be pushed more 
energetically. To the north of Grantley Harbor and Port Clarence " 

there are two areas in which most of t,he mining is being done. One 
of these is near Sunset Creek and the; other is in the American Creek 
basin. On S u n ~ t  Creek a ditch line over 50 miles in length has just 
been completed, so that in August, 1907, the mater was available for 
mining. Owing to the late turning on of the water, much of the sea- 
son was Iost for productive mining. The gravels at this place are 
between 6 and 8 feet deep, and it is planned to handle them with a 
hydrauIic elevator. It is expected that the work will be vigorously 
pressed in the future. 
In the Arnerimn Creek district the most a c t i . ~ ~  mining work has 

been on Windy Creek at the mouth of Budd Creek, but on1 y one mew 
of five or six men bas been employed. The completion in the late fa11 
af a large ditch will probably give a great impetus to mining in 1908 
in this region. The ground t o  be worked wit,h water from the ditch 
is about tt mile downstrealn from the junction of Budd and Windy 
creel=. 

South of Port Clarence the main productix~e area is in the Blue- 
&one basin. Heretofore work has been greatly irhpeded by the lack 
of d c i e n t  water, but this deficiency is being remedied by ditch con- 
struction. Gold Run k the most important tributary of the Blue- 
stone, and it is from this creek that most of the gold obtained in 190'7 
has come. .There have been about eight different outfits in the Blue- 
stone country, ranging from camps of fifteen men down to individual 
prospector&. 

LODE: MLNXNO. 

During the pear 1906-7 there has been increased activity in prm- 
pecting for lode mines, snd on the rchole the work has given a 
healthy stinlnlus to the district. Nowhere, however, except at the 
Big Hurrah mine, has the work progressed beyoncl the prospect 
stageT so that the output of the peninsula has not been materially 
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Sheltan, in the Iate fall of 1906, has been of much benefit t o  the dis- 
trict, for it has provided qniclr and relntively low-priced transpor- 
tation to a district n-hich was l>racticaIly inaccessible except by small 
h a t s  in summer or b>- sleds during the winter. 

Mi .  F. I?. Hensham-. who spent considerable time during the last 
;year in the Kougamk district, hrls kind17 furnished notes on the min- 
ing  operation^.^ On Coffee Creek fire or six men llave been employed. 
On Dahl Creek some -n-ark was done before July 10 and after Aug~~st  
20, but probably not more than ten men have been mining during the 
season. The next grodnctive d r e a m  is Windy Creelc, where four men 
hare been p o u n d  drricing. Still fxrtl~er ul>strem, in the viciniQ 
of Left Fork, a- small trib~rtxry of thp Bouprolr. three men have been 
doing a lit,tle prospecting. On Sorth Fork there has been no pro- 
d u d i ~ e  work except beIon- the mouth of Eur~ka Creek, ml~ere  two 
men have been shoreling into boxes and pound sluicing. Still 
farther upstream three men Ilave been a t  work on a bench of ICouga- 
rolr River just below -4rizona Creek. Practically only prospecting 
work has been done on H ~ n r p  Creek during the last year, two men 
being employed. Just S e l o ~ ~  Renly Creek, at  the mouth of a. small 
tributary from the east, two men have heen mining. On Taylor 
Creek an outfit of two men has been shoveling into boxes at the 
mouth of Solomon Cre~k .  about 6 miles east of the junction of Tay- 
lor Creek and the Kougarok. Tn-o men have been mining on Mack- 
lin Creek. On the main river two outfits of four and sis men each 
have [wen mining creek gravels near the mouth of Macklin Creek. 
Four others at the same locality hare h e n  shoveling in bench gravels 
that occur at a small eIevation nbure the river. Probably six or 
sewn men have been prospecting cr lvnshing gravels on a small scale 
above the, mouth of Mncklin Crwk. In this portion of the river 
only two of the side streams hat-e yielded pap. These tributaries 
are both small. On the Tower. Trinity Crwlc, which entei.; 2 miles 
above Macklin Creek. two men hare been working the creek gravels. 
On Mascot Gnlcl~, which is nbuut 2 111iIes above Trinity Creek, a 
party of two men hus been working whenever m ~ t e r  was available. 

Although lying o~rt s id~  the I<ouprok drainage basin. the tribu- 
taries of the Pl'osapnga I~exding in the Rongarok divide have gener- 
ally been coa.3idered ns belonging to this district. In 1907 the only 
two streams from which any production ~ u s  reported were Garfield 
and Boulder creeh. On t11e former five men have been employed and 
the reports ura encouraging. On the latter four men have h e n  
mining, b ~ t  no returns are available. 

From the foregoing statements it. wonld appear that about seventy 
men have been mining in this region during the last year. None of 

a The dltch-bullding operations are dmcrlbed In Mr. Hensha&a paper oa the water sup: 
ply of the Nome and Kougarck regions, elsewhere in thls voIume. 



G n s i i l ~ r a l ~ l ~  excitement. hns been rlwakcnerl during the last year 
by t h ~  f i n d i r ~ ~  of Hn anr*i~nt Fwach deposit. be lo^^ sea trvd near Bluff. 
This strike l ~ n r  h e n  Imkd nn ns n most st~rnt~saltl ant1 inexplicable 
occurrence. not isn much on ncmunt of the finding of pay, hut because 
f h~ deposit iwclrm h l n r v  .wn level. To nne w l ~ u  hns st tldied the Xome 
henchev surh a fact o~rght not to br silrprisiog. V i e  beaches almady 
knovn lwar witrlcrn to the oscillntions Ihnt (hc reg-ion has tlnderpne. 
Mt-mor*er, drill m r d s  which h n r ~  kwn tnade nt the month of Snake 
Ili ver sIlow I ~cd  sock i n  pl~lves s p v ~ r n l  WOLTS of Fcet b low the p m n t .  
sea ICVPI, W ~ H I  hnch mnt~rinl R ~ Y P .  TSIC rlwp grav~I-filIed V I I U P ~  
of S o ~ n c  ant1 Sliako rivcm ~ 1 x 1  s110m tl lnt the lnnd once stood r ~ l a -  
tively highrr n~ith msprct, to the F;ea than it dnea at p m n b .  Tf snch 
th inp  rirc Icnown to hn\w tnkcn p l ~ c ~  in thc past in the Some region, 
there is no rcnaon why they s h ~ l i l d  pot 11150 I~ave occurred in nther 
places. 
To return to the Bluff region, there nre wrtnin facts that sha~~ld 

he h r n ~  in mind by prosprtow Tho fact that, at Dtnff. a artain 
beflch occtlrs lwlom sca Irvcl iq by no mmns prmf ithat it connects 
with a heacli below sea level mmcwhcw clw. This point hns been 
emphasized in other portions of  thi.; report (.w pp. 219-213), hnt it 
is af  such importance lt l~nt it should Ilr reitemtetl. At the p m n t  
time thrre is no rondusf r e  WIIYO~ for connecting the newly discovered 
bench nt Rluff with any of the k>enchw et  Som~. Cnreful and sys- 
tematic tracing by studying sltriaw form and by ~~nmvel ing thc 
details of the past history of Seward PeninsuIa is the only \ray in 
which Ihe various beaches can be projcded and moorrelated die with 
another. 

The result of the uncovering of this new bench has been 8 notable 
increase in the production during the last year, so that pwbabl!: aI- 
most as rn~lch goId has been taken from this smnll area ns from the 
whole Fairhat-en district. 

dlthangh more or less worn. the gold seems to be mainly of local 
origin, In this connectior~ the presence of mineralized zones, as has 
heen pointed out on page 239, is of importance. 

The Kouprak was visited and described by Brook.: in 1906, and 
bnt few additional notes are availabIe. Mining during the In& year 
has been on praeticrallp the srtme m l e  as formerly. The completion 
of the Seward Peninsula Railwag from Nome to Lanes Landing or 

*Bmoks. A. IL. Tba Kougrrok m o o :  Bull. U. 8. Qeal. Burvey No. 314, 1067, pp. 
164-181. 



Dr~rinp the ymr 1%I about 9 p r  cent of the prorlrtction of 
hwnrt l  Pcninntla came from the region xmund Kotxrbur Sound, 
known as the E'airha~-en pr~ciuct. In this area there am thrm mill- 

ing  mntem-ont in the vicinity of CandI~, one in the bnsins of tho 
strcnms I l n v i n ~  thpir ~ I I O I I ~ ~ S  nPar D~pring, and the third on I3cnr 
U ~ P P ~ .  TITO 1:lrgv clitcll~s nnd one snlaller one have been romplctrd 
this yenr, one for ~ n c t i  of the mining centers, so that tlw problem of 
wnter supply hns Z J P P ~  nlarP or lex5 sntisfac$orilp solvcd. An nccoilnt 
of thew nnd ~evernl smnller ditches rnay be found in a papcr by F. I?. 
Jlcnshnm c l s o w h ~ r ~  in this volllrne. 

At Canrllc t h ~ r a  lina I~rm n continuation of the work nf previotrs 
seasons. rmrl proggerting has hcrn cnrried on more exteusivcly on 
aomr of the bcnrh deposits. The gravcls on the benches vary mttch 
in thickrtcss ant1 in ~ I ~ \ * r t i o n  nlsor~ ihe prewnt stream. Some of Ihe 
benchrs on whicli pay is rrporipd nre mid to h~ about 30 f ~ e t  n b o w  
tllc rircr nnrl to cnl-ry g r n  r ~ l s  fmm 15 to 30 fppt  thick. Tllc opening' 
11p of t,hesc d e e p ~ r  p n r ~ b  will r~ndoribtwlly Iiave a hneficial e f l~c t  
on thc district, for it wi l l  pcrrnit v * i n t ~ r  ~ ~ o r l r .  At the pres~nt time 
only e frw men mn Ix ~ i r m  prsrnnnmt employment. The o p ~ n i n ~  
of the Cnndle ditch mill nlst, help thc country, for in the past the lack 
of a water s ~ ~ p p l y  rrntlcr srlfficimt Iwnrl hns Iwn n serious detriment. 

In the Innrachrik hayin thrw has lwen a dccidcd increase in tho 
amount of winter mining. Whrrc thr slrrnmer season is as short as 
it js  in the Kot xchrze Sn\~nrl  wgion. it is of grent irnportnace for the 
miners to IhP R ~ I C  to work during the n~inter. In shnllom cwek dig- 
gings such work is  impnssihl~: hut in many plnces the gravels are 
frnm 2n to 30 fwt thiclr nnd lend tll~rnw1vcs tn ~dvttntagmas de~eI- 
epm~nt  d t ~ r i n ~  the wintrr. Sn new mining devrlopments. with the 
exc~rpt ion of ditch hailding, I l a w  occ~rrrctl in the Inrnachnh basin 
within thp I ~ s t  year. 

R ~ n r  Creek, the third mining centcr in the Kotzebt~c Sound mgion, 
is tlnst of the m n p  h e t w ~ ~ n  Kiwnlik nnd Ruclclnnrl ri\*prs. h r  
C m k  itwlf is  R tribntnry to Ihc West Fork nf the H~lckland. It lies 
about 40 miles from Candle. T h e  productire ground is confined to 
a f ~ w  clairn~ nnd only a small force of men has lwn ~ r n p l o y d  in the 
district. The produet inn for this year Ilns h e n  mth~r  s m ~ l l ,  Flecarrse 
mr~cli of tlw wmwn ~ R S  been spent in ditch b~iilcling. Tt is hlierecl. 
~ O W P V P ~ .  that in another pear the production of S ~ w a r d  Peninsul~ 
will r m i r e  nn nppmi~bla  increax from this diqtrirt. The isolation 
of this camp. ha\r~vrr. makm the cost of qupplim ~o high that it will 
not Fw nble, for wnre tine, Eo compete with mom favorably situated 
fields. 
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two men ~ R T P  been employed and they have worked but n portion of 
the season. On Lower l\il.'illow Creelr several camps have hwn sstab- 
lished, but not milch pr*ootinction is to be cpedited to this c w k .  Re- 
sides two or t h r ~ e  crcelr clnims 8 to 4 rniIes above tlie mouth =me 
w0i.k has also been done nn the benches, which nw most notably de- 
veloped north of thn strenm.. No work has been done on, the tlpper 
portion of Lower Willow Cmlr. 

At the junction of  Ruhy Crcek ~ n d  the Cnsndepaga n prtrty of four 
have h e n  hydrwnlickinji the p n v e l s  with water bronght by n ditch 
fmm tlie upper part af Rr~ l~y  rrwk. The gold at this plnw is nlmost 
entirely bright plrl. Thia is the umnl character of the Casadcpagn 
pbld becnuw of the revi~nl of rliswction hp uplift, The r-tplifl, hnu, 
11s n suIs, affected the srnuJlrr sidr streams less, and conquently 
much of the gold they cnmy is rusty. This is believed to be the reul 
season for the difference betwcan Ihe Ruby Greek and C a s a d e p ~ g ~  
p l r l ,  instend of the one saggested by nlnng prospectors, Llmt the!: nw 
two rli ffer~nt " runs." Altllough r ~ ~ n n n n t ~  of previolrs mining mny 
be nolccl throughont the lcngth of Ital~y Creek, the gold outpltt for 
the I~st  %tlson tias been derived entirrly from the lower two claims. 
No mining has been done on tho Casatlepnp ~lx lae  Rriby Creek dur- 
ing 1W7. 2 1  party, it is tme, has h e ~ n  ~ n p p d  in prospecting the 
higher henrhes on the northern slope of the! valley, oppsfte Jloau- 
ment Creek, bnt. the work n-as simply that of testing the grouncl. 

Dcvclop~nent in the ~nt i re  Cusadepn,m region bas k n  much hsm- 
pererl by the lack of adequate tmnsportat.ion fncilitics. It mRs be- 
lieved tlmt with the completion of the railroad to Penelopo Creek in 
T P M  this difirl~lty wanld he removed. Thc wnwn of IDO?, however. 
has  shown that strch is not the case. Until I n t ~  in the summer no tmins 
mere run across the RuIq divide, and then they were run only once 
or twice R meclr. Early in Septemhr train wrvice beyond East Fork 
on Solomori Iiivcr mas dimntinucd. Even in this sllort m o n  the 
charms ($50 n tan for fwight and $5 apiece for pnwngers) for tha 
30-mile run to P~nelope were; sa high anrl the prokction given goods 
in transit and \vhila waiting delj-rerp was so inndequate that few 
miners could makc a* of the railroad. During the last year no a-ddi- 
tionaI track hns l ~ n  laid. 

OTHER PORTIONS OF SEWARE) PENINSULA. 

It has € e n  noted that no geologists of the Survey visited the 
Kotzebue Sound, Blnff, I<oupyrolr, or Port CItlrenw districts rlnring 
the last season. For this reason the report an these districts is want- 
ing in details. 

36822-Bull. 345-16 
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on Chse Creek, located 4 or 5 miles above the mouth of the stream. 
Unly n small crew has heen ernployecl. On Qnartz Croek, the Inrgest 
Eri hi~tnry of GOOW Creek, 11 p ~ r t y  has been at work s h u t  half n ~niFo 
n l ~ i v e  tlia rnot~ih. TTPW the l ~ ( 1  rwl; is schist, but upstmnrn rt lwlt 
t ~ f  limes tan^, rnbher flat lying, occupies the creek bed for nearly half 
11 mile. Mncl~ o f  the gold is rather coarse, some pieces mart11 from 
$5 to $8 lrcing fnnnd. The depth to heiI rock chrtnp.ps mtlicr ~ 1 ) -  
s~lptly; in sonle places it is only 3 f p p t  blow the surfnrc, but in othcm 
it is 10 ftvt, AL t Ile p l t ~ e ~  where l d  rock lim n ~ a r ~ d  to the surfnce, 
no grnvvlq i t l t ~ r v ~ n ~  I>ct.rr.wn it nnd the muck and veptntion, but 
whew the lwd rock is c1r~pr.r tllrre is a considernl~l~ bocly of p r c l .  
It. is stntcrl, howcvrr, tllnt the gold r n l t r ~  sly just as p o d  an the 
hifier h r l  r t ~ k  as on tht. tlr~prr. 'rhc gold bus penetratt.rl far into 
kt1 rock ulol~g Ihe vrnnnirs s t i r 1  fiss~trr.;, so thnt in many places it 
is necessary to  take 1 1 1 )  2 C C C ~  o f  tllc m k  in orrl~r to win t 1 l ~  pay. 
Some work t l n ~  also I~rcn dnnt! on f l ip  first f riht~tnry of Quartz C m k  
from the cast. 'I"t10 cour.w nf this r ~ w k  IIHS I W P I ~  1 ~ r g e l ~ -  tletemined 
hg the contact I W ~ , W P P ~ I  n I~mvy lirnestrrne rntl chloritic whist. Them 
are many litnestonc cavfnis llcrc wl~icll rnn ke t h~ economical trash- 
ing of the g m v c l s  R T;ICP~(IIIH IIMIIIPIJI.  TIIP gold fmm the side stream 
is coarse and fnirly sllnrp, and fl.ugmcntc. of quartz are attilched 
to man? of the ntrgpts. 

The next upr;trcnm trit~utnry of the C R S H ~ C ~ ~  on which mining 
work has IWPII tlol~r is C:l~r~!.on Cmk.  TIIP prcwut strcnm flows in R, 
cr~mprtrativdy w ~ n t  rallry i n c i d  10 fwt or so in rrld~r creek gravels. 
Practie~lly tio val~res ~ r r -  rr~rriptl by the modern p v e 1 n .  Tho ks t  
pay occurs in. the lwnch~s .  ehywislly thnse ~ ~ r t l l  of tho  stream, Thc.w 
p a v ~ l s  arp misty and orrr l~ in  directly hy the muck and veptntion 
of thc tnnrlrn. Thr bnr.11 gra\*~ls scem to 2w more thoro~~g l~ ly  
reuncled thnn those of t 'tie pm.wnt creek The gold is hright nntl [lot 
rntich wnrn and on the whole rnedillrn coarse. T~LP hr131; of the p k l  
is in flat pieces, from a fraction of R cent up to 50 writs in mlur. 
Nlrggets worth up to hare h e n  fwmd. but they nrc. rather limoom- 
rnon. Sor~te of the l a r p  pi- show quartz nttach~r1 to the gold. 
The 'bed rwk throoghnat the prrwluriire portion of the I - m k  iu  nlrnost 
rsrIitsiv~lp chlnritir: schist. In the whist am numemu* qnnrte veinq, 
w h i c l ~  probahly belong to the enrlirr scrim. T n r k  on l l ~c  group of 
clnims llns k n  carried on by pick nnd sl~ovel mcthuds, b11t late i n  tho 
wason n hydraulic elevator mas installed, and it is hopctl Ihnt unothcr  
senson n-ill record Inrge mturns from these properties. 

On Banner Cre~k,  n tributary of the C a s n d ~ p a g ~  from t.hc P A !  

n1mr.o C'anpon Creelt, some minilig has h e n  in pro- ~1m11t a milo 
nbrc its mouth. This portion of Ihe stream flows over thc contact 
htwccn a limestone and a schist, The placer is a creek placer. Only 
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creek's course. Between Coal Creek nnd the he~cl: of ,%lamon River 
work during the last year hns Lmn mainly of the ns-ent tppe, 
and the protltrction i s  consq~ l~nt lg  ne~ligihle. 
In the Casarlep~gtl drainage arm \but littla r ~ n l  mining worlr has 

Imn dune recently. h mile or so u h v c  tllta mouth of Ronamn Creek, 
on the main river, one rrian h n ~  twan mining gr~vefs  a few ffee n b v e  
the water. Mmk of tlic gold is conme, but t11e ret~fl~rns nre not nde- 
qnxtc. On Ihwson Cmk, n e w  tho mo11tI1, itre some bench gravels 
which have ljwn mined nfF and at1 drtring the summer. On Big Four 
C m k ,  a b u t  tliree-fo~trtl~s of n milo atlove its mouth. one man has 
been doing n little work on the stmttm gravels. Ilificalty has k n  
exprienc~d et  this place on nccollnt nf the depth of the g~avds  ~ n d  
the. irn~mssitility of taking care of the acepage water. No other work 
has k e n  done on H i p  Fotir C m k ,  nlthongh in previous years severa1 
or~tfi ts h a w  1t.n loa~tcrl on the main strenrn ancl its tributaries. The 
region tro~llrl nppear fnvorable for filrther prospecting, ns the com- 
plcx d~formntion and dislocation that the rock4 have undergorle 
wo1~1d 11ndnnl3t~dEy al lo~v easy pessage for mineralizing s0111f  ion^. 
Also, if t h ~ r c  i s  truth in the idea that the contact lwtween the heavy 
limestones ~ n d  the schists is rr mne of mineralization, them are, pnr- 
tirulurly in the nircll Creek connt.~,  many plnceti whew t h i s  contact 
tan 1m folloflcd for l o n ~  distanm. S o t  mlr does he~w limestone 
npprnr here, l ~n t  alw r h ~  continuation of tho SIack, graphitic. quartz- 
itic slate lmlt which bas h e n  d d h d  as present in the vicinity of 
the Big Murrnh mine, 

R e t ~ v m  Rig Four and Penelope m k s  three or forw slnnll outfits 
have 1wen mining some of the low bench paue2s of tho mnln stream, 
hut tllc production from this source is small. On Penrlope C m k  
some activo work has been in progress and the wnmn I E ~ Y  h ~ n  mtis- 
factov. Mining on this stream has centewd on a p o u p  of c1nim.s 
n h u t  a mile above, t h ~  mouth. tit this phw, to i 1 1 ~  mest of the 
stream, a shaft has &n snnk for 98 feet, throa~11 creek wrr~11 nand 
gravels. The low channel thus disclos~d would seem to mark the 
deeper valley of Pnelope Crc~k, which ronfnrnlrd wilh lt he previotrs 
deeper va l l~p  of the Cnsndepaga. The bed rock of this cmlc is 
almost e s c lus i~e l~  schist. 

h-early opposite Pcnelope Creek Goose Cwclk joins tho Casade- 
i m p .  interesting espcriment in the utilization nf watsr power 
i6r scrapers is i n  pmgrexq on ccfnirns nenr the lower paH, of this rmk. 
As this system undoubtedlp f~mishes pnvier nt n lorn cost its intm- 
duction map foIlow i n  other districts. The prtldient, of the stream 
is, however, sr, low thnt thc hailins must  be rctlandled. The gold is 
mostly fine and mnch worn. At  prcsrnt tllr! creek gravels only are 
being worked, but s m e  of the lower benches which have h e n  exam- 
in& yidd fair prwpcts. Work is going on at  but one other camp 
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this place a bucket, dredge running on rt track has been working 
double shift a large p ~ r t  of the summer. The sectmion of the gave ls  
shows a thicknes of ahlout t? feet. The upper portion is rat,her fine 

' creek wash consisting mainly of schist fragments. The lower part is 
as a rule mrser,  and thongh mnny o f  the fragments are well rounded 
by water, numerous large. angular blocks 2 or 3 feet long are en- 
countered. Cln Kasson Cnlek n continuation of earlier work has been 
in progress near the mouth of the stream. The limestone bed rock 
of this portion of the stream is much fissured, and this condition, 
added to the entire disnppearance of the water, makm the winning of 
the gold a difFumlt; problem. 

Above Shovel Creelc on Solomon River two o~tfits  have been nt 
b w o d ~  near the mouth of Penny Creek, bat on Penny Creek itself little 
m r k  hns h e n  done except, nt the junction with Minnesota Crmk. 
One prospector has h e n  lotmted on the very summit of the saddle 
between Minnesota and Kttsson creeks. Abave Penny Creek the next 
p u p  of mining operations have been on the Solomon River benches 
near the mouth of Quartz Creek. Between this place and Big Hur- 
rah Creek some mining was in progress, during the middle of the 
season, but work here began late and closed early. On Big Hurrah 
Creek mining was cnrried on most actively near the mouth, but work 
extended all the way 11p to Tributary Creek. Above that point, how- 
ever, no productive work was accomplished. The elevators at the 
mouth of this meek did not commence mork until late in July, and 
awing to the short season the prodtiction was relatively small. 

Between Rig Hurrnh Creek and East Fork a little work has been 
done on some of the small side streams from the east and also just 
Mow East Fork. On East Fork and jtS tributaries no mining has 
been done during the lnst yenr, Above East Fork, near the mouth 
of Jones Creek, nn elevator has been in successful operation. Near 
Winnebago C m k  horse scrapers hare hen  in use. On Butts Creek 
there has been a little mining. especially on South Forlr. At this 
place the p o l o m  is very complex. d heavy white limestone which 
forms the divide between Winnebago creek nnd South Fork is folded 
down so that for a considerable distance above the productive ground 
the stream runs pr~dically on the contact twtween it and ihe under- 
lying cFlIoritic schist. Some quartz has been observed apparently 
filling nearly vertical gash veins near the contact, but t h ~ w  veins 
show no evidence of metnllic mineralization. 

Near the mouths of Johns and Coal creeks on the Solomon River 
flood plrtin some mining has been carried on recently, bout on a small 
wle .  On Coal Creek and its tributaries no mining has been done 
except on Fox Creek. Here, however, only one man has been at 
mork, so the returns were small. The pay gravels were located up- 
stream from the limestone which occupies tbe middle part of the 



10 feet above bed rock, and although there is some variation in thick- 
ness, the awrage is  bptween 2 and 3 feet It iis uncertain what origin 
is to h nssiperl to this Fnyer of vegetation. Tt map represent n lnnd 
eurfacc ml~ich I ~ R S  h e n  sr~hmerpd or it may be the accumuP~tion of 
mud and n~arsh tiegetnt.ion in a salt-water lagoon. The pwsenw of 
sprum fmplnttnta is not conclusive, for logs m y  hare k n  wnshed 
into anriant 1 n p . s  just. as they are into those of the: present day, or, 
on the othcr hnntl, the spntm map have grown on land near the point 
w h ~ m  the f s n p ~ n t s  ara found. A earefud study of the vegetable 
remains might shed much light on this point. Although no definite 
conclusion hns ht9n reached, it is tentatively mggeskd that tho theory 
of tidal-marsh origin has many points in i t s  faror, 

CREEK AND BENCH PLACERS. 

The Snlomon ~ n d  Cusadepaga region produced a small percentage 
of the t o t ~ l  placer output of Seward Peninsula for 1907. The greater 
part has bcal taken from Solomon River nad its tributaries, only a 
small portion corning from tho Casudepaga drainage. At tlw dredge 
near Uro Firlo war]< has gono on even more actively than formerly, 
and even when almost all ot,hef mork in the district had ceased owing 
to the cold, it was able t o  continua prod~ct~ioon The lengthening of 
the sewan by even a day or two means a considerable increase in profit. 
The main nrm d~velopment fit the dredg~l was R project for the gener- 
ation of elcrtrjcity by mntcr power. This project mas commenced 
only in the latter part of the wason, but it is hoped that another yenr 
mill see t h ~  ~nt ire  plant Fun by electricity. The owners report that 
durirlg the Iast pear n Enl-gc amount of a  hen^ iron mineral has lxen 
caught in the boxes which *dds cclnsiderablp to the mork of cleaning 
up. This material on examinntion prover1 to be magnetic iron oxide, 
ar magnetite. Much of it is  in-pieces an inch or so in length. KO 
lomlity from which magn~t i  tc of such size mnId be derived is Inown 
in the area drainer1 by Solomon Rirer. The theoretical considera- 
tion of the= fragments might have important practiml value in giv- 
ing an hsight inta the way in which the grave1s mew accnrnrd~ted. 

On Shov~l Creek much work hns been in progress during the season 
of 1907 as far as the month of Mystery C.reek, In this area some 
technical pmblems have. received n novel tre~tnlent, btrt no important 
wientific facts have been p l ~ n n d .  F'otir or five parties have been a t  
work on Myskry C m k  I,clow Problem Gulch. -9 new ditch line 
from Bonanza and Cali fnrni~ creeks which is nearing cclmplet~ion will 
soon reach this nrea, tso that a more abundant water supply at rt con- 
sideraMe eIevatian will be avai2nble. Above Mystery Creek no min- 
ing has been clone on the main d,rfinm. On West Creek sewn or eight 
parties have been mining the crwk and low bench gravels. The mmt 
productive work, however, has been near tho mouth of the creek. At 
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tlie nehhlrs w s ~  8 inches In l o ~ ~ g e r t  rl~rnpnslon -.I M' 8 
Btrl rock: black schist with  some lilny tnsers. 

The most interesting featnrea brot~gl~t out by a study of the fore- 
going sections are the thicknew of the gravels and the presence of 
certain cornparble hecis. There is a n~nrlrrtl s e n ~ s r d  tllinning of the 
deposits; thus in the fist, section t11e clrptll to h l  roclr is 73 feet, 
whereas in the last  it is o111y 381 fwt. rot only is lhis true of the sec- 
tion RS a whole. lmt n l s a  of somr of the ind ivirl~~at Invers; for ~mrnple,  
the blue clay nnd ice, which in 15 f ~ e t  thick in the first section, is only 
8 feet thick in the lnst.  Certnin rncml~rs, however, s l~om no con- 
stant Faria tion in thiclm~ss. 

One of the most marker1 h d a .  which seems to IF rnther constant 
thmnghont. the area exyhorrrl IT the fmlr shnfts, is the Isyer of black 
peatp material. This becl tmuru pretty constnnt1-y at an elevation of 
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flats. The whole quaion,  however, is one which depends not on salt 
wter or f m h  water, bnt on the work accornpli~l~d. Sa matter 
whzlt the water was t,h~t. o ~ ~ l l p i ~ d  the nrea-river, estuary, lake. or 
bay-if no concentratmion of tho paveIs  occurred, no gold pltrccrs 
coi~ld be formetl. 

From thc topmnphp of tho country sumanding the flats it has 
seemed bhat thr possible a~nnection with the acenn woi~ld be so nnr- 
row that water sorting would be. reduced to  a minimum. To consider 
n concrete example, let UR take the shaft n m r  Mystery C ~ e l t .  Thin 
shaft mast have reach~d within 2Pi or 50 fwt of sea 1~vel: in other 
words, I f  tho populnr ides that the flats xiear Council mere occzlpi~d 
by the sen is corrpct, the region could not have been deprrswtl imrrr 
than 25 or 50 feet below its present position. H~rppo~e n l l  tho un- 
consolidatd superficial materinl which now fr~rms thc flats of tllc 
h'iukluk Basin were removed and the r e ~ i o n  sunk LO fret ; it mnd, lw 
wident  t lrl~t the connection of th is basin with tho a w n  sonth of 
Steamboat Creek would h so narrow thnt. the conditions wn111~1 1w 
simiIar to those at  h u r a k  Basin. Anyone fllti~ilinr with thnt hasin 
Irnows that. althoug.11 it is, an arm of tlie sea atrd its water is salt, no 
ransiderable beach concentration is taking plac~.  

SOLOMON AND CASADEPAGA REGIONS. 

Prwpwtors aware of the similarity htween the coadnl plains at  
Nome ard Solomon hare begw~ to turn their ntterltinn ta the latter 
district, and a1mdp wore of holes hare l w n  stink to explow the 
tundra gravels. F p  to the dose of the summer of 1907. althougll 
~ W R C ~ I  ntnterial was enwanted in many p lam.  no hnrl 1wr1 

locntsrl. The facts gl~sned from the Piome tundm I l n v ~  l w n  m 
;o 

driven into the mind? of prospectors that t h ~ y  nrc inclined to ~ v e  
too wide application to the details, As 11as hfcn nwntionrtl in R prp- 
vious paragraph. the hope of finding pay beaclres at  the same cfera- 
tion throughot~t Treward Peninsola is fnllacinns. 

The p a t e s t  amount of explorntion has h e n  carried on we& of 
Spmce Cmk,  and during the last  year ovrr a doxen partjw have 

, kmn ~ngnged in the enrch. h few scctions mag be of interest as 
sl~owing the diflcrcnt kinds of matP,rial encountered in ~ h n f t ~  2 miles 
inland from the hore ,  just west of Sprum Crpok. Of t l l~w sha f f~  
the w n c l  is 1 0  yards ~011th of the first, the third 100 ;rnrds south 
of the second, and the fourth 76 yards southeast of the third. 



thick in places. Such n depth would carry t.he bottom of the hole 50 
or 60 feet below sea level. It is not heli~vpcl that this Iow areit was 
formet1 by t-t~nrine erosion, as the nnrl-own~ss of the cut in bed rock 
suggests ~trpnrn work rather thnn nce:tn work. As bns been poi~itccl 
oui, h d  rmk oiltcrops nbore the le\-PE of t h ~  Kiukl~lk at Councjl 
and abo n b a ~ c  the lrw1 of Fox Rirer nt the point where the road 
from Vouncil In Enst. Fork appronclles t h ~ t ,  s t r ~ u m :  pet between 
these two points thp hPd rock is at least 200 feet lower. 

Locnl dt)wumarp s~ears inndequnte to crl~lnili  this f e o b ~ ~ v ,  fur it 
would be e x ~ t e J  thnt mnP indications of tlip d~pwsiibn would 
appear in the snl-fnep fnrnis, if mnrping took plncc aftcr tlln overly- 
ing gravels hntt h ~ n  drposi terl. Srlch srrrfiic~ iadicnt ions we want- 
ing. It seems morn prohnble, fron~ the slight e~idenrr a~t trur corn- 
mand, that the region is i t  strrnrll vnlley and that tire low nrtws re- 
vmled by drilling proSnhlp mark nn old chnrmcl. Snbs~qi~cnt,  to 
tho farmntior~ of the channel rlcprpsion took plaw, whereby filling 
of the more nncierlt valley wns ~ f f~e tpc l .  At the  close c ~ f  t h i ~  S t t ~ g ~  
tho l ~ n c l  probably stood nt n Inwcr cllprnt ion thnn it docs n t  prcac~~t ,  
i11ii1 t l l ~  stlrfnce of the Hnt. W I C H ~ ~ J I ~ ~ ~ P ~ ~  of Cw~ncil, was tile floor! pInin 
of the olr-l Xiukluk R i r ~ r .  h l n t ~ t  (rl)iwCT~, mrlrked by die pl~y.+iog- 
rnphy of the rrpion, was n slight nplift whereby the rivers mere 
rtllo~retl to incisc their C ' O ~ I T ~ ~ P S  20 to -iO f ~ r t  lwlnw the old flood-plain. 
The dnmtion of the rlifferent stages is af importance. for if the chnn- 
nel which l ins  h e n  disrk~sed 1~7 the rlrill h o l ~  w n s  I T I I I ~ ~ C ?  in 11 shod  
time the distrilsution of the gold nnd the width o f  the profitable 
gmund woultl bc diflc.rrnt from those fentur~s pnduced in n region 
\t.hir.h hnd Iwn st111de for n long time, Tha f n d s  krlown nre s-till 
iorr meapr to permit final interpretation, E~nt t l i ~  O C C I I ~ ~ ~ C C  of  bed 
rock so nenr tho surfnrc in ccrtrin places in the f ln t  suggests a 
canyon cl~arnctrr for the nlrl r n  llcy rather than n mow mnt~~rr? form. 

Furtrher Iipht on this rl~testion i s  afforded hy the 1.ecor4l of n shrift 
102 f e d  dwp m-n.hh W:IS ~ l l n k  nenr Mystery  Crcclr about Elnlfwny 
between its ji~nction with the Sirrklrrk rind tlw point where i t  lenves 
the hills. h short distnncT ~ ~ ) D T \ ' P  this s h f t  ~ c I  rnrkis prnrtic~llg 
rtt the fr~lrfmce in tho cr~rk.  Iwing cov~rptl only IT a thin rnnnt l~  of 
p v e l q  nnt more than 4 fret clccp. The p n w l s  cut. by the shnft 
were hut. sliglitlp Tntwwon, r nil yrt s~uall slihells in r perfect stnte 
of prmervntinn WPFP fot111~1. Unfortl~l~nt~ly tlw shells were not kep t  
and it is 110t Iinowrl mhethw t h y  W P I ~ P  frtash-mnter o r  marine forms. 

It is e v i d ~ n t  thnt from the. l-ery frnpnent~ry fncts now lmown 
abovt this region it is unsafe nnd 11n1r:lrrnntprl to draw far-reach- 
ing conclusinns, yet R s i t ing  f(~rt11 of t hr known conditions and 
si~rmises map be of assistance in snlving some of the probhms. 
&pidents in the district. linrbwirig the fabl~lnus richps of the benches 
at Nome, are anxious tu pro\-e marine ocn~pat~ion of the h'inkluk 



work during the past wasan. The methads u*d on the creek rrv 
varied. Four properties are being worked b~ means of hydralrlic 
elevators; two by dredges ; two.by scrapn, one using Imth h o r n  nnd 
&am scrapers and the other only h o w  wntpers; o m  by a steam 
rhoye1 ; one by n derrick and cars ; and tl~ret! by shoveling into hxes. 
011 the lower portion of Dutch Creek, a tribstnv of I3phir Crwk. 

one p u p  of claims is k i n g  worked by hand labor, None of the 
triht~ltaries of Ophir Creek above Ilutch Creek ns far ns Crooketl 
C m k  are k ing  cievelopd. On Crooked Creelt. howrvcr, th1.e~ out- 
fits have h e n  at  work daring the last senson. The grnvrls are 
shoveled by hnnd into the boxes. On Albion Gulch, II tributary of 
Cmkerl Creek* two mining camps have beon ~stablished. Onc of 
t h m  is pnrticultw1y interesting ES it is the only hillrsidc pl~cer  so far 
reported in S ~ w n r d  Peninsula. ,kt this platbe t,here is a po t1  hcnd of 
watcr n11d the deposit is worked hy hydrauliclring. The o t h ~ r  prop- 
~ r t y  is developecl ib;g ordinary hand methods. 

N~nr the mouth of Melsing Cmek u n m  steam ~cxnping p l ~ n t  
hns been rccently instilled. At least a month was spent in getting 
t , h ~  equipment into rrmning order, so that an important pwt of the 
.wnson wn.s lmt. It; is hoped that mother yenr will we the plnnt 
opernt ing full time and yielding sntiafactory reti~rns. Retween t 110 

scrnppr and bha mout,h of D a s h  Crcek two outfits have l-reen H ~ O F ~ -  

ing into boxes. Three or four men have been employed at  eacb pl~ce+ 
hut no extensive worls has bwn ac~omp~isl~ed,  ;it tbp mouth o f  
Rnsin Creek n clnim is  being morlr~l by horse scrltprs. Thc png 
pnrelrr RW p~~ctic11Fly nt  the le17eI of the creek, so there ia some 
trouhle in handling t,he seepage water. Above Basin Crwk no pro+ 
pcting or mining has been clone on Melsing Creek m any of i ts  
tribntarim. 

On the tribntaries of the Niukluk below Council only n little 
desultory work lrt l s  lwen (lone rlusing 1907. Above Council two 
claims hnve heen worked on the c e n h l  port.inn of W ~ r m  Creek, t h ~  
gold being won in both by shoveling into sluice boxes. Near Camp 
Creek somc hydrnalicking has been clone, but the returns from the 
prop~rty arc not nvnilnble. At the mouth of Elkhorn Creek some 
work was ia pro,pm tlltring the earfie7 part of the season, but lrtbr 
the party removrd to Ophir Creelt. 

The mmt interesting exploration 'wnrlr t,hat has been done in tho 
vicinity of ConnciI wns the t~sting of the Niulduk flat gravels by drill 
holes. Wear Cwrncil thcra t ~ w  numerous axposures of bed roclr dong 
the riwr, nnd in many plnceu ledps  camp so nanr the silrface t h ~ t .  
it was originnIly beIievcrl that the gravels n ~ l ~ c h  formed t,lle broad 
flats southwest of the river were only R thin veneer. - During the l a d  
summer, however, c~plornt~iona cnrried on hetween Fox nnd Bear 
creeks, 2 or 3 miles from tha Niukluk havu ~howll  gravels 250 feet 



216 MASKAX MINERAL RESOCRCES IK 1801. 

Xeclhn of ddlI halt? lcaal n l  Dr#t CWPP, 
Fert. 

Tundra vegebtinn nnd muck------------,--,-I------------- - 4-5 
Rubsugufulsr frnpmentnl ~nntrria t ----,.-,---,,---- .--,,---+. . 30 
Tuudrn rc-getatinn :uuE (writ --,- 4 
Srlhanfmlsr fmpmelltr~l runtertnl----L - - - - - - - - - w - - - - - - - - - - -  *- W 
Grnvelu nnd rrwk wash. 

The same thing is also seen on Ottrr Creek south of the riw in tho 
bed rock. 

0 1 1  tllr intermediate bench near Center Creek a mmlxr  of ~11~31s 
Imve I w n  fortnd. Some nre intact, but many of t h ~ m  hnve GcPn 
brok~n into smnll bits. From their rewmblance to c:crtnin living 
forms, it hna hwn sufrgrstcd by l lall  thnt they lived in wntcr nnt 
coltler thnn that on thc: snuthern side of t l ~ c  Aleutian Idands at  tho 
prcscnt IIILY. This gives 811 intrr~nti~lg  insight into the tempemton! 
conditiorls mhidi ~~rcrai led while H portinn of thc mnst 111-plain 
grnvela of b E t i ~  part, of the liornr, rcgion w r ~  hittg formed, nnd 
serves RR a vr~lualrlt! chwk on the inraginings of those who account for 
the gold of tho tundra !as illo prodttct of glacintion. 

BTRFA3l AND REh'Clf PLACEUS. 

Tho plncers khnt occur in portions of the district outs id^ the 
c o n ~ t , n l - ~ t ~ i n  province hnrc produc~tl during the lnst yefir probnhl !* 
Ipps t hnn onc-thirtl of thc ,or,lrl tlrnt Itas Iwn won fro111 tbt. Somr a11rZ 

Grant1 Ccn tml regions. .Ilthnapl~ formi np si~ch minor .cnntsibrito~. 
tlw* plac~rs, which do net o w  t h ~ i r  gold ctbnmntration tn marine 
ndion, hsr-e pielclerl during 1907 cunsirltanibly over a million dollars. 
Tho output fmm t h i s  wxllln~ is  ol~tnintd from a p n t  nnmhpr of 
s t ~ ~ n m s ,  hut the p a t e r  proportion mnlw from D c x t ~ r  H i l l  and i t s  
environs. 1)uring tlre last p a r  n~ucl l  p l d  has h n  recorerctl fmln 
Glacier Crwk and i t s  tril~ritsries. fmm i2nr*il C m k .  cnpecinlly in its 
headrrnt~r portions. from t h ~  ilpper podions of Duxt~r Vrcek mnd ikq 
tributarim, and from t lw 111)pr Ilmnriles of Dry Crwk. 
X +an which has  sprrlnE into wmc prominence during the Inst 

Far,  altllol~pl~ it hns 1 ~ 1 1 1 1  H pr~(It~mr for n long time, is t t t ~  nnatcr 
C m k  country. The mrnpletfon of a ditch into Ilustrr (!rtvk ]ins 
pjwn water power ~lnder n strficient h e ~ d  to pcrmit p r o f i t ~ b l ~  hnn- 
riling of the p a r e l %  Dr~ring the season of 1907 four ol~tfits have 
k n  at work on this creek. 

COUNCIL DISTRICT. 

The Chnei l  district is wcond mlg to the Nome-Orand CentrnI 
r+on in its gold prorluctiori. Ophir Creek is the principal center of 
mining, and on thc mnbt stream thirteen diflerent outfits have been at  



Survey pmlp Lo pa into the question in su6cient detail to make a 
statement. It is known, howe\*er, tlmt beach material is found nt a 
higher. elevntion than t l ~ n t  of the third lwacli, so that it is not at, all 
improbablr rbnt the sen has stood a t  n s e l ~ t i ~ e l y  higher IewI a t  a 
tinw plogicnllq' not rcry remote, This i s  demonstrated by the fact 
that mnriuc prntels cowr the pay p ~ r e l s  of the third beach. 

Work 0 1 1  t lie third I ~ n d l  has p m  on with ns milch vipor as for- 
. merIp. Problrly h Jf of the entire procluction from the Kome dist,rict 
comes from this hertch. L\. rwilrnatl nrns nearly the entire len@h of 
the beach, fl.or~a S ~ r n s ~ t  Creck to Mc1)onald Creek, so that supplies 
may h easily tmnsporterl. A fcw ncm pieces of ground have been 
opener1 up. btlt in the? mnin i t  is evident that the earlier-discovered 
portion of thc beach is nenring ~xhnnst~ion. 

On the mead head1 but little work hns bwn done during the last 
year. B e t w ~ ~ n  the secorlrl and third bcachca, however, another beach 
bas been discor~~red, anrl this i s  lorally k n n m  11s the '5ntermediate " 
[leach. Severtll large h i d i n g  plnnts h~rve lse~rl erected to handle the 
gravel. A peculiar thing &out this bench, if ~t~nternents made by 
presumably rrl iable men lllrty be trusted, is that it wctm a t  an elevu- 
tron of 22 fect ~ b o v e  the sea. Such H, height ~voultl make it lonw 
than the second I~eacl~, which l i ~ ~  wnward of it. Z t  n~ould indicate, 
therefore,, a depregsion of t.Iw land s~ib*eqncn!nt to the formation of the 
inter me dint^ bcadl, w11crcI)p new deposits m*we laid down. rZ rapid 
uplift must thcn haw nccurrcd, so that the wn toolr a. stand seaward 
of the second b~ach:  and renewed its attsck on t,hc const, 

4t was rcported that in one of tP~a minm on tth~ internrediate bench 
a bar had been found which showed the layers of sand nnd p v e l  
dipping oU in both dircctiona-toward nnrl nwny from the sea. 
Although this property mas examine? u-ith consiilerable cam? no 
evidence to sub&%ntinte the report wns ol)served. Thc facts indi- 
cated changeable conditions, but nothing which could be rightf~zllp 
int~rpreteil as nn offshore bnr. At this plnce tht. Iwd rock consists 
af blsclr, graphitic, wnlemhat quartzit ic schist tren king into small 
&angular blocks. T h e  pay gravel is q a d o  up of but poorly 
rotlnrled blacli schist fragments mixcd wit11 n god deal of mnil. 
The gravels are very dirty. Above, in the muth end of the drift, 
there is a snnd layer wbirh riws very steeply tomaril the north. In 
the north elid there is n thin layer af murk bctween the pay g r ~ v e l ~  
and an ov~rlying bed mode up of Inrp bowlders, The bowlders 
are well ro~rnded and somo of them nrp 2 feet in length, 

The prewace nf layers of rnl~ck anrl vegetation in the midst nf 
gravel and slide has h e n  noted in runny obl~nr. placcn. Thus on t h ~  
bench west of the middle portion of Dry Creek a driIl ho1c showed 
the following mtion : 
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t h e  neighborhood of Cunningham Creek, nnd as the height of the pay 
above sea lmel is approximately that of the well-known third beach 
farther wwt, they are ~ ~ p p o w d  to mark the eastern wntinuatio~l of 
that beach. If this is the case, the beach makes a marked swing to the 
southeast from the point where it reaches the surface on McDonald 
Creek. This extension of the beach, although rich, is not nearly as 
rich as the portion earlier discavered between Nome and Snake rivers. 
Perhaps one reason for this decrease in gold content is that much of 
the waste of which the h ~ c h  is formed is deriwd Prom the granitic 
mass of Cape Nome. It has previously been stated that in the Nome- 
Snake river portion the waste has been derived largely from n region 
contiguous to a limestone-schist contact. Such is not the case to the 
east;. This relation may Ise only fortuitous, but it gives a suggestion 
which may be wort11 consideration. 
The thickness of the overburden along the beach east of Nome 

River is variable, but is geuerdly in the neighborhood of 100 to 120 
feet. This requires a considerabIe plant, but the difficulties in tjhe 
way of transportation are not very great. The gold from this por- 
tion of the beach seems ta be of the same character ~ n d  nppearnnce as 
that obtained farther west. I n  some places it occurs on a faIse bed 
rock. The gravels nw coarser than those from the third bench be- 
tween EIoiyolre and Bourbon creeks, ns mould be expected if s large 
part of the waste had been derived from the Cape Nome headland. 
The larger amount of garnets in the gravels is due to the derivation 
of the materia1 from the granites ond from the large bodies of p e n -  
stone which predominate in the Osborn and St. Michael creek country. 
This beach is probnbly cut out by the valley of Hastings Creel< and 
the rich placers of the Ion-er portion of this stream map be due to 
partial reconcentration from the former beach. 

I fat  of Snake River the trtird beacl~ is believed to have been loca- 
ted in the vicinity of Sunset Ure~lt,  and considerable golcl has been 
won from t,his place during the last year. No new features were 
brougl~t out in this locality beyond the continuation of the old beach 
to a region in which its presence hns been for some time suspected. 
The western continuation shows tllnt the bench must have extended 
at one time across Snake River R R C ~  was sllhsequently cut thrwgI:l1 l ~ y  
that stream as  it wore d o m  its valley. The gold in this portion of 
the beach was scattered to some extent by the stream, as it  re-sorted 
the older beach gravels. The rich spots, ho~~-e~-ever, in the lower por- 
tion of Snake River, doubtless ncquired their originnd concentration 
at the t h e  when the Snake River valley was filled with gra-r~els on 
which the sea was working. 

There are some ~ h o  believe that another beach has been lbcttted 
inland from the third beach, but it has not been possible for the 
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as  there is today; that in the intricate history which has taken place 
since the third beach at Nome wns formed some portiom of the penin- 
sula have been uplifted higher than others; ~ n d ,  furthermore, that 
certain portions of the beach have been cl~t  away entirely during the 
~ubsequent depression of the region, or that certain portions were pre- 
srved h e a t h  the sea where the depression was rapid enough. In 
view of the- facts, it is felt that only by the closest scrutiny of tho 
surface features and of all the available physiographic evidence can 
the lewl of the third beach bo predicted within reasonable limits. 

Prospectors are fast learning that the mere presence of Leach ma- 
terial is not sufficient ground for expecting pay, and thak thero are 
two essential conditions for forming rich beach deposits. These are 
(1) a large amount of land waste which has h e n  sorted by wave and 
water action, so that concentration and rmncmtration have been 
effective, nnd (2)  proximity to mineralized amw from which the 
valuable metals of the placer may luve been derived. 

INTRODUCTION. 

Tho general tendency at the pra& time in placer work is to 
reduce the cost of op~.r?rations by installing mechanical devices for 
handling the graveIs. Tho miners of the Candle, Council, Kougarok, 
Nomr, Solomon, and Bluff regions have tnkan advantage of the 
water resources to such an extent that but little additional water can 
be ubtained, except at a prohibitive price. The conversion of water 
power into electric power is one of the possibilities of the future. 
Already on Solomon River a short ditch is in process of cons;Gruction 
to furnish water power for gonerating electricity to run two dredges. 
9 project for damming Salmon Lake and utilizing the head t,hus 
formed for the generation of electricity lras been discussed for two 
years or more, brlt owing t o  legal complications nothing has been 
done on the actual mns.truction. 

NOME AND GRAND CENTRAL REGIONS, 

A s  a res~~lt .  of extensive prospecting, i t  hns,bean found that there is 
considerable beach wash north of Cape Nome; but it has also k e n  
shown that pay gravels are practically wanting. I f  this is a fact, 
nnd there is every reason to believe that it is, the beaches of the more 
m n t  past must have looped from the seaward face of the cape; nnd 
probably the headland of Cape Nome was a portion of the mainland, 
nt  the time of the formation of the third beach, rather than an island. 
During the last year several paying properties hava hen  located in 



212 AtASKAX MINERAL RESOURCES IN 1901. 

much complicated bp mountain-building deformation, ihero is no- 
' where in the district evidence that the 'blocks of this portion of the 

earth's m t s t  hnvc suffered nnp miotts lateral movements since tho 
'Ireginning of tbc cyclr: of disi~~tegration and decomposition which hr~s 
rcsultcrl in the forn~atiorl of t tie Sen-ard Peninsula placers. Oscilln- 
tions, it is true, hnvca mctirrecl nnrl nre occurring, but there ha3 lwen 
no tvid~spread landslidr nction since the recent gravels were mxurnu- 
lated. In fnct, i f  t11e palrontologic evidence afforded by hel ls  from 
the Some tundra is ace~ptecl, there mn be no reason for supposing any 
considerable rnooemcnt, to hnvth tnken plaw since Pliccene time. 
In this cmnnection it nluy bc of importance to the prospectors for 

quarts to notc that the region is considerably dis%nrbed, scr that in 
mining faults will h cncot~ntcrcd whirh will ndd to the cost nnd dif- 
ficnlty of winning tJl1t orP. On the other hand, it is believed that the 
same kinds of rodrs may I)c folind in plnce beneath the corer of moss, 
slide, and vegetation us tho* from wl~icll the placer gold bras de- 
rived. The discussion of ~ I I R ~ ~ E  pro~pects and of the occnrrence of 
veins from an economic standpoint. I\owtver, is given farther on in 
this paper. . 

ELEVATION OF ANCXENT BEACHES 

The third erroneous iden which has c ~ r p t  into popular fancy has 
reference to the places where prospecting for ksch tlcposits may he 
cnrried on and cspeciallp to the elevation of these nncient beaches 
a h v e  sen Icvcl. The misconception has resulk1 from tho fnct that 
the hewn rich beach back of Kame has maintained a pretty constnnt 
elcvntion for a didnnce of ri miles. It is therefore argued by many 
that tho beacll at  Solomon or somewhere elw ought to h souglit for  
st this same elevation. Such ir conclusion seems l~nj~~stifiable when 
t<Ile various incidents in the history of the bcaches are considered. It 
is d i f i ~ ~ l t  to conwive Iiom any process of uplift could ~ R P P  l~een a b  
solutcly uniform over my  consid~rahle distance, for the mechanical 
dificultiea of lifting ~ v ~ n l y  n strltcture consisting of dive= units of 
different aizea ancl weights and balance would be practically inmr- 
motintnble. Instend of snpposing that every portion of tbc old beach 
mngt now ho at prccisel y tha same lwight above sea lcv~l,  therefom, 
it is far more rcn~onablc to jmugine thfit only a few pints mealtl 1~ 
nt any given elovntion nnd t,llnt the majority would be higher or 
lower. To pasq to concrete exunpl~s of thc prmnt day, one hns only 
to noto tllc elevation fibown at Cape I'ork nnd Some and the depreswd 
character of tho country nmr 1'01% Clarence to see Z.hat ell parts of 
tho peninsula have not been nffectcd in the same way a t  the same 
time. 

To sum~~ariee, it is b e l i e d  that when the third beach was formed 
at  Nome there was a continuous beach nm11nd Seward Peninsula just 
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served as a surface on which placer'gold has been concenhted. In 
this sen%, therefore, pay horizons below the day f ~ l w  bed rock, such 
as occur at the level of the old second beach, may be; sought. There 
is absoIutelp no possibility of finding any gravel deposits beneath the 
bed rock, if this term is used in its technical sense; and exploration 
seeking to pierce this bed rock is inviting financial disaster. 

LEDGES IN PLACE. 

This brings us to the second popnkr fallacy already noted, that 
the ledps of the district are not in place. Without resorting to the 
verbal evasion possible, for the word ledge, according to all geolo- 
gists, means " roclr in place," it may be definitely stated that the rocks 
which outcrop here and there throughout the country are in place. 
Although the upper few feet of various outcrops are much riven by 
the frost, and although the normal downhill creep of material through 
gravitative action has mused a slight migration of mnterial awny 
from the actllal outcrop, yet these prmsses have had so slight an 
effect on the region that their results are negligible. 

The renson why the idea of the dislocated character of the ledges 
has taken root in the pop~llar mind perhaps lics in the fact that ap- 
parently different kinds of roclrs occur along tho same Iine of strika 
This condition is cxplained in two ways. In the first place, the most 
noticeable structure seen in the r0ek.s-namely, clesvap-is not an 
original structure, but is secondary, and therefom does not indicate 
the true direction in which the rocks trend. It is consequently to be 
expected thnt on the strike of tha cleav~ge diffemnt rocks should lm 
encountered succcssiv~ly. The second explanation for the variety of 
rocks along the strikc is that the region is very marlredly deformed. 
This deformation consists both of folding and faulting. In papers 
now in preparation Moffit a describes sorno of the foldings observed 
in the Nome and Grand Central region, and the writer notes in- 
stances of deformation in the Solomon and Cnsaiadepaga districts. Tn 
these paprs  it is shown that intense folding has taken place, coupled 
with faulting of both the normal and reversed typos. The faulting 
seems to have occurred at two distinct periods, one probablg coind- 
dent with the metamorphism of the district and another after the 
formation of the latest quartz veins. Because of these dislocations 
and crumplinp of the must  the geology is very complex ~ n d  the 
orderly sequence obwrved in less deformed regions is wanting. 

It is impowible to evade the conclusion that the ledges are in reality 
in place. Although the geologic structure of Seward Peninsula, is 

a Momt, F. A,, Iferr, F. L., and Rmlth, P. S., Geotogy 01 the Nome and Grand Central 
quadrangles, Alaska: Bull. U. X. Geol. Guwey (in preparation). 

b Smltb, P. a, Geology of the Solomea and Caaedepw~ quadrangles, Bla~~ka:  Bull. 
U. 5. Geol. Survey (in preparation). 
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t8ion of the section is suggested in fig. 4 by rlot,tcd lines. It is 
believed that the schist of hole A, whir11 wits ttlought to be; bccl mclr, 
was merely a piece of slide nnti thnt the r ~ n I  bed rnclt ~vas the whist 
encountered in hole I3 nnilrrlying the png. The conclusiotl that thc 
schist encountered in tbc fiwt hole is not irk plncc is unuvl) idnt~l~ ,  
for there I s  no knon-n or conceivnble ~)rowss in nature wliiclk could 
produce a sdiist from grztvels artd not profonntlly modif,v the 
underlying graveb as !\-\-ell. Schists nrc forrnt~d hy onc! of two 
main processq whiclt mny he snrnrnurizctl briefly ns contact rnetn- 
morphism and dynamic metarnorpllfsm. The first ri~~thorl of scflicrt 
formatian is d~te  ta crr~~kact ~ \ - i t l i  ignpol~n rt,cks ; 1,ot  the blockg 
nf  schist found in the mitlst of grarils could not Ilavc beclb pmduccd 
in this manner, for, ns is well known to every mincr, there nw no 
igneous rorks cutting the gravels near Ihc placca whem thc whist 
bloclis occur. In the pmclnction o f  wi~ists by tlpnnn~ic nctinn f he 

mass of original materinl is moved nriil dcfonncd. This process 
may take pIam deep under thr surfnce ns n restilt of the incrensed 
temperature proclucecl by rlacp 1111rinl. 13nt i f  such i s  t,he cnse the 
underlying grxr~ l s  mnst h n r p  Lern sttbjccted to j r ~ s t  ns much rnetu- 
morphism as the luyer which is ~uppoa~tl  t o  Iinve heen changed into 
n whist. - 4no th~ r  wny ir i  m h i r l ~  sc:liists rnrty 1w fortnecl l)y rlynnrnic 
metamorphism is by the folding nntl rlefr~tmntion of rmlrv when sub- 
jected t o  rnonntnin-building presa1rt.n. S~lch  a process C O L I ~ C ~  not 
hare nflected this region aftcr the ttntler1;ving pnvels  were deposited, 
for the planes of original scdimcntntion, mhicli ore clenrlg visible in 
the p v e l s ,  haw not been rnr~rh distnrbcd. 
It seems, therefore, that there is nn wasonnble way in which schist 

map be formed in the midst of II grnvel deposit. It m m s  also e ~ -  
dent. that where the so-called " Id rock " is simply a strat~tm of day 
or sand on which ralues may or mny noi hr foi~nd. thwe is indis- 
putably an nnderlying bed rock in pltlce which may or map not have 
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Certain furts have been poinkd out in previous reports which if 
heeded by ppmspwtors wonld enuse them to conclllct their search with 
mere promise of success thnn the hit-or-mim style: so often adopted. 
Sel-erthelrss t h e  urn numerous popular misconceptions which seem 
to have taken root in tho mintla of some ir~experienced miners, and 
which are hmnd to have k retarding effect on the cl~velopment of the 
district. The three most prononncpd of these misconceptions are the 
theow that a second berl rnck mny l)e found bdow the first, the theoq 
that the IetEps are not wholly jn pltkcn, and the theory thnt there is 
a uniformity of ele~etion of possiblo ancient bench lines in areas out- 
side of the llom partly explored Norno bmdrn. 

ABSENCE OP MORE THAN OHE BED ROCK 

In regard to the first fallacy, it is necmary to understand clearly 
what is meant by the term bed rock. According to the loose n s a p  
prevalent nrnong pro~pwtors, bed rock is any lnper of clay, sand, or 
othr  material on which gold is found. Such. l~owever. is not the ac- 
cepted scientific meaning of the term, by which k l  rnck i s  defined 
ns the consolidated h a d  rock? snch, for instonce, as the whist or lime- 
stone of Seward Peninsula. If  used with this didinction it may l)e 
stated that there i s  nu chance of finding s montl h d  rock below the 
first. It is evident, therefore, that drilling or exp1orstion for p1nce1.n 
twneath the Elard schist k d  m k  is not. adrimble. 
In making this statement the writPr is well amara that cert~ir i  

pcculinrities haw been encountered which at first sight might sug- 
gest  to the inexperienced that. unconsolidated gravels rlo occur 
lwneath thc schist. One mch peculiarity is afforded by tho Golden 
Gate well a t  Some, in which schist nearly 100 feet thick wns en- 
conntewd ~t a depth of 40 feet, and below it quicksand was struclr. 
Vurinus explanations have been suggested to  nccount, for this nccur- 
rence. Somewl~at simiIar conditions were observed rtt the Dnisy 
mine, near Xome. At illis place a hole (A, fig. 4) was sunk 23 feet 
to what mas supposed to l~ hed m k  of schist, jnto which the hole 
penetrated ffw R feet. The hole wns then abandoned and a npw 
one stnrterl at, 23. TR this hole pay was struck, and drifting on 
it tmmd the pay streakover in the direction of A. When the claim 
was cnrefirlly surveyed it was found that the drift from B wss 67 
feet b l o w  the t o t  tom of hole A nnd directly ander it. The explnnn- 

* A c m r d l n ~  tn the Standard Dlctlanftry, k d  rock in "the m1id rock nnderkyin~ the 
Imwr malerlal of I h t  r~irtll'a uurtnce." 
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therefore many are compslled to accept the third. Under such can- 
ditions those needing labor can dictate the terms of -employment. 

During the winter of 1906-7, however, the men tried to force the 
adoption of a higher scale of wages, amounting to a raise of about 
50 cents a day on the nld winter rate, and, failing to have the demand 
recognized, quit work. This st,rike lasted in an acute stage f o r  about 
a month. During this time the mine operators adopted one of two 
poIicies, The larger operators, anxious nor to  lose a day of valuable 
time from hoisting pny ,gal-eIs, ucceded to a raise in wages. Many 
of the smaller operators, who were either h i d i n g  up the last of 
their hoisting or whose lack of funds prevented their granting the 
higher scale, closed down. Personal communication with many of 
the smaller operators, however, led to the conclusion that the closing 
of their mines did not materially alter their production, but simply 
postponed their hoisting to a little later in the seamn and made 
them ntsh work R little more rigornusly during the shorter time 
in which they bad to operate. It is therefore the opinion of the 
writer that dthough the effect of the st,rike was depressjag on the 
total pmdnction, the resl~lt was not so se~.ious as many promoters 
would have the public believe. 

Although it is wncedd that the strike may h a ~ e  somewhat de- 
creased the production of gold in 190'7, it is believed that the effect 
may not have k n  entirely insalutary. This statement does not 
rest, on the probable solution of the labor problem involved. The 
most beneficial result of the strike was that when several of the 
mines were closed and the lahrars had to shift for themselves, many 
of the mow energetic turned their attention to prospecting. Such 
prospecting must inevitably resirlt in much pod,  for the future of 
Seward Peninsula depends not so much on the complete economical 
working out of the known deposits as on the systematic search for 
new fields and the extension of the known placer grounds. 

Prospecting at the present time is much hampered in Sewrtrd Fen- 
insula by the fact that nearly every available bit of ground has been 
staked. Even though the person desiring to locate knows that the 
annual slssassment work has not been done, he is confident, from the 
bitter experience of many others, that successful location of pay 
gravel on the ground in qnestioa will inevitably lead to legal com- 
plications. For this reason prospecting by individuals is discour- 
aged. The new law laying the burden of proof of assessment work 
on the holder if he does not record his work is variously viewed by 
different prospectors. There is, bowever, a feeling that. a method of 
proving awessmenk work even more radical than by the word of wit- 
nesses is required to meet the best interests of prospectara 
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rich as in tho portion first d iscoved.  b t w w n  Snake and Nome 
rivem But, ns thp mining nf plscem goes on with much rapidity, 
the ~xplorcrl p o u n d  on tllls portion of the h,rit!h has h e n  rncm or 
Im P Y ~ I R U S ~ H ~ .  .Is an instancf of this mnp I ~ c r  cited t t r ~  richcat of 
a11 t h ~  thirtl-lwarh minw, which early in the ptirnrnrr fiuished hoist- 
ing tlrp I H S ~  of its p1.t .1 .  Just as the modern lwnch was soon ex- 
hnustetl, so this mom nnrient ona lr~s yi~I11d 1111) i l s  treasure f o ~  
nan sly :3 as 4 nrilrs of its length. W i h ~  tlw C X ~ R U S ~ ~ O ~  of the present 
beach new p l~cer  fields of even ~ ~ a t r r  rnlltc wcre diacoverecl, 
bt~r. no strch p o d  .fortune h n ~  folIou*~rl lthc ymrly d~plrtion of the 
store of gold in the ancicnt bnch. Ib is tile n n m ~ l l  hirtorp pf B 

plnmr cnmp tn ~rndergo grent f l i~c t~~at ions  in pmdnction, so that the 
fnlling off in T!)07 does not, in rill prohmhilitp, murk the decline of the 
Seward Peni~~rrtrln camps. 

Fro. :$.+:old prdctl~rtlm o t  %ward I ' m l n s u l ~  1897-IROi. 

Although the dwrea.~ in p l d  is attrib~~table maid? to the exhaus- 
tion nf strrnn o f  the rich lmnnnzas of tlw pwwding ;rear, them am 
.several minor fnctom whic l~  rnnp hnve nlso had some eflwt in d a c -  
inp the antput of the district,. One of these minor causes w m  the 
Entrtlr tmnblr, whirh c~~lminntml in a strike daring a portion of the 
winter of lno(C7. Previc)t~sly it hnd bcen thc custnm tn make winter 
w n p  one-half t h ~  surnnler mte, n~hich is $5 a dny nntl bar t l .  This 
scnlr n'ng ntlopt~t? hecnzrst! in tho winter the muntrp was orcrsnp- 
plied with Jnbor. Such n eondilion is psacticallp ineritnblc h n a s e  
in the winter all the shnllow morlrings. which art? nctiw during thc 
msrlmmer. of nec~ssity are cIo&, only drift mines hinp opcrakl. 
Th~rs tlip n~~rnhpr of men who can be e~nptopecl in the wintcr is rlnly . 
a small frnetion of thp number needed in summer. T h o  mtrpl~ls 
workrn~n must seek other mpions. go pmspect  in^ on t l~c ir  own nc- 
cotrtit. or a m p t  the wages that are offerecl. T~IP first two clloices 
nfa not o p n  t? all, far they require a certain amount of capital and 



INVESTIGATIONS OF THE MINERAL DEPOSITS OF 
SEWARD PENENSULC 

It is intended in t l h  pmpr to summarize the re-mlbs nf the PO- 
logic investigations mhicli have been carried on in S;rsward Peninsul~ 
since the close of I90(i. ,is an account of the earlier ddevelopments 
has been given in former p r o p  reports.h repetition of the facts 
there set forth is unnecessary and undesirable. 

In Sewnrd Peninwln thc past Fenr hns ~ Q R  marked by inmasecl 
activity in pmpwting for Imth placers nnd lwles, btrt so far no strikes 
of riel1 bonamas such as characterirxd the winter of 190j-e have 
been made. An estimate, compiled frnm various so~~lrees, of the 
amount of gold prochld bp the cntire peninsula for the yetl,r 1007 
shows the vnlue of the olttput to be n h u t  $fi.750,000. The produc- 
tion of gold in Seward Pminst~ln from 1897, the first year in which 
Rnp notable amount of gold wns Ken. d o m  to the present time is 
shown in fig. 8. It mil l  Im notic~d that in 1907 the production 
~howed a decrease of abnut $760.000 over that of the preceding gear. 
The high total in 1906 was cli~e to the dimvery and d~velapment of 
the phenomenally rich pllncers of the ancient beach about 3 miles 
north of Some, A l * l t l ~ o ~ ~ ~ l ~  ext~nsions of this beach have lctcn cn~ri- 
covered during thc It~st yeplr. no-here else has the beach proved as 

'In c o l l t r t l n ~  data for man? pnrtlnnn of thSn r e l m t  thp wrltcr was n n a i a t d  by G. 1. 
FMay and FrnnL J,  Kata dttrlng the 5eld season of 1907. 

agcaoka, A. I T . ,  I'lacvr mlning In Alaska: Bull. U. 8. aeol. Rurvrg No, 2fm, lM5, pp. 
19-24, aloht.  F. [I. ,  i:old m l n ~ n g  in &ward rentnsula : Rull. No. 2R4, 1R06, pp. 132- 
141; The Kame mglon: nulE. So. 314. 1907. pp. I2G-144. Smlth, P. 8., Gold fields oI 
SoIomm and Xlukluk Rlvcr bH~lna: BniL So .  314. [go;, pp. 14H-1fi0 : Geology and d n -  
cral rcmOurrrR of lrrm rwk: Rull. So.  $14, IPfl7, pp. 167-163. Bmob, k H., T h e  
Kongarok rcplon : Ilull. No. 314. 19M. pp. 104-1TIE. 

m 



HS was etimaterl, i t  would have had less than half that amount 
(luring the greater part of the open wawk 

However, inre3igations are ~rnder way which rnny overcome thew 
rliffic~dties. It i< proposed to constrrid. from thc mouth af Faith 
{.'reek to the mining camp, rr, ditch which mill supply water to thc 
prdncing creeks d i m t l ~  tributap to Chat~nikrl! Kiver. A project 
i s  also under way to de\-elop electric power for tranmiwion to the 
mining ram]> l),v using the watem of Little C%cnn River. This 
project will alm slrpply water to SrnaIl\roorl. Sugpt. rtncl other 
c m k s  in the vicinitp. 

The development of w ~ f e r  p w e r  for electric trnnsmispion in tha 
Fairbanks district seems arorthp of consideration. This method of 
util i ing the water supply wotrld dispense se*itIi mnny miles of ditch 
r*onshction and mor~ld not only furni~1.h the cnmp with watcr. but 
also with power for runnilla the hoist, elevating the tailingsr pumping 
water from the mines, l i ~ h t i n g  the ~~nderpountl.  work, pumping 
water to the sll~ice box, and, in .some localities, running the d d p .  
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RAXNB'ALL. 

Tn connection with thew inrestiptions the following rainfall Art- 
tions were established : 

Summlt Rond-house nenr Pedro Sutumit. elwntlon 2,310 feet. 
Cleary City, elerntiar~ 1,010 feet. 
Cbatmikn Ricer umr nionth of Poker Creek, eleration 730 feet. 
Chatanika Rirer near tuoutl~ of kqnllh C'rwlr, rlevntiot~ 1,400 feet. 

The results of the 01wervn tiow taken 11 t these stations, together 
with records kept at  Fail-banlrr iu 1906 and 1907, are as follows: 

,lfontAly prec$~ftatitaon 118 f11rlrr8 n i  ~ t f l t i o n s  fn Fairbanks dist&F, 190G-7". 

a Rainfall or melted snow i n  gIvm In the k s t  line: anoafrall In the second line. 

EIYDRAULIC DBTETJOPMENTS. 

I n  the Fairbanlrs district little work has been done as yet toward 
constructing ditch lines from larger drainage areas for addit,ional 
mater supply. Milling has been casried on entirely by means of the 
meager supply from individnnl creeks. The camp is rnpidly np- 
proaching a stage of de~~elopment that demands a. greater water sup- 
ply than these creeks can fu~nisl l .  
In general, the relation of the mining camps to the surrounding 

country is not. favorable to all outside water supply by gravity. The 
topography of the country is srrcll t h ~ t  ditch lines from the larger 
drainage areas are not altogether practical The camp lies in three 
drainage basins, or valleys, ~ e p a i n t ~ d  by high dividing ridges, and in 
order to supply the producing creeks in one valley wit8h the water by 
ditch line from another the ditch must have R high elevation, which 
throws its intake so far into the headwaters that there is only a small 
drainage area from which to draw the sl~pply and consequently but 
little water. The records kept during the season of 1907 prove con- 
clusively that had the high-line ditch which the Chat,anika Ditch 
Company proposed to hi~ild from the npper Chatanika basin to the 
mining camp been built, irlsteud of a daily supply of 125 second-feet, 



WATER SUPPLY OF FAIFtBANES DISTRICT. 
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PA= OREEE SEAR MO[fTB. 

YcYbNGR (?nEEK NEAR MOUWl. 
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87, CalAittmtm Crwk b&w~mr clalms 8 and 7 " B.'" 
38. lt'o*ox Cewk amr ~lcr-nttou iKlO i d .  
:in. 8c11rrr ('reek nlmrc ninuth of Enut Rmncb. 
40. ICIIR~ Ilrnr~ch ni Heaver VWk ~ l m v e  mouth. 
41. Knme rrwk 1 nlllr II'~)OVQ mnutl~. 
112 Ttryan Crwk nt plerntInn 1,MK) f&. 
43. Tr~rll P~PPB ntmut 4 ~nltca nbnrt? mouth. 
44. Hrt~ham ('wk 1 mite nhovc month. 
45. FOHRII C m k  nmr mouth. 

Tnblm 1 ant1 2 show the monthly di~chnrpe of the ~itrenms where the 
dniIp flaw could b computetl. Tublo 3 gives t h ~  minimum daily 
flow of these dwanw. Table 4 gives the nlrnn weekly supply. T~hle  
5 i a  a list: of miscellaneous diwllnrge rnc~surements made on differ- 
ent ~treams. All these scstllts nrt! piven in mcond-fwt, which can 
be reduced to miner's inches of 1.5 cubic fwt by multiplying by 40. 
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out stomp daily records are an important factor, and such records 
collld not Imve been obtained over an extended area. Outside of the 
producing crccks the country is practically a mildern=, and it is 
almost impmible to get ol~servations, other than those made on the 
ocmqionrtl visits of the engineer. So daily or wen wwkly records 
could h ~ v c  Imn n~urerl ,  nnd the remlts obtained from the &casionul 
' measurements 1~01rld hnve furnished no comprehensire idea as to 
what the daily run-off of the streams really was throughout the open 

Discharp mmmwmcnt..cr were made at 45 different stations as listed 
below. The drt,rliled rcsulh are published in Watsr-SuppIy Paper 
No. 218, from which the nccompanying summaries are taken. 

1. Little Chena Rlver ahot~t 2 mllen above Elliott dfeek. 
2. Elllott Crwk n b ~ v e  olnilth of Sorrels Creek. 
3. Sorrels Creek nbovt? mtmth. 
4, Fl~l i  Creek nbove Fnirl,~ii~lta C ~ w k .  
5. Rmr Crppk npnr motit11 OP Tccttrnmh Creek, 
6. Ft~i'nirbn~hli~ Crwk.. 
?. hillier Clneelr near mouth. 
8. hIiller Creek b ~ l o w  H ~ j m  Crwk. 
9. nIiIlpr C~PPIC ~ b n w  XX~lnr C m k .  
10. Charity Creek 1 mile lllluve niouth nf Hope I=re~k. 
11. H o p  C m k  nmlr mnutlt of F ~ p h p !  C m l ~  
32. Faith Creelr a t  wclr nrar rnoulh. 
13. n l d f n n t i ~  Cr~eli  abore Mnntrtnn Cmkm 
14. &lc&Tnniin Creek h ~ l o w  Mnntnnn t m k ,  
16. hlc3lnnus Cmlc 1 mIle f,rlnn rdnho C w k .  
16. IlcXInnuR C!veli 6CM 3 0 ~ 1  o h r e  mouth of Hmlth Creek. 
17. SIc3ffsn!w Crwlr b~lorr~ l~tnuth o? Rrnbth C w k .  
18. ,2lcMa1111a Crcvl; at  mouth. 
19. Smith Creek below mtUltli of POOF k k .  
20. Smith Creek nl~ove mutltll uf Pa31 Cmk. 
21. Pool Creelr n h o r ~  muutlh. 
2. JIcJinnas Creek nt sctr nPnr n~outh. 
23. Chatani& Iiirer below F : ~ l t h  orld Alc3rnnus c w k s .  
24. Bostoil Creek ut elernlion XlK) fwt .  
25. 1lcKny E ' I w ~  nt  elevntlon SIX) fwt. 
26. Belle Cw1; nt elevntlon SO0 feet. 
ZT. Crooked Creek nmr nlortth. 
ZS, Krtk(~mo rrwk neas mrbuth. 
29. Poker C m k  near mouth. 
,m. Poker Creek near elerntla~ EKK) icpt. 

31. Ltttle Poker Creek nhorr month. 
35. Ctlrilnu (:reelr nbove mouth of 1,lttle l o l r ~ r  Crwk, 
33. Chatnailin Hirer below mouth of P a h ~ r  rrwlr, 
34. Cleary rrmk near C1Pnr;v. 
35. Little Elrlnrndo Creek nbovt. trail to Dnnle Creek. 
38. Dome Creek near Dome, 
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stone and greenstone or feldspathic schist. ,\To prod~~ctive veins hare 
lhns far been found in the greenstones and attendant schists or in the 
granites, although these; rocks are distributed more or lwe widely 
through Seward Peninsula. 

It may be n f  interest to mention the various plaws where lodes- 
have been reportecl. I t  has )lot been possible far members of the 
Survey to visit al l  the different properties enumerated, so the list, 
probably includes veins mIuch have not the possibility of an em- 
nomie future. I t  hrts been the ol~ject, I~owever, to exclude as far :bs 

possible those locations in which no serious prospecting and develop- 
ment work have been done. The map (Pl. V) indicates the location 
of the various prospects described on the following pages. 

It is realizecl that oreremphnsis may have been placed an some 
properties which have been producing bilt Iittle, and that not enough 
space may have bwn given lo others which because of their. ren~ole- 
ness or fo;. some other reason have not come to the writer's attention, 
yet it is believed that the fnlIowing notes lnAy serve as s wmmary 
of operations up to the close of 1907. To those outside the district 
these notes mill indicate the: tendency and scope of pressnt work, 
and to those within its limits they mil l  record what lms been done 
and point out certain needs for further systematic develapment. 

NOMe A N D  anAND CENTR-~TA IU3GIDNS. 

The Snake River basin seems to bo one of tho more heavily miner- 
alized arcas in the Norne region. This j s  interesting in connectmion 
with the fact that Ihe richest   or ti on of tthe ancient beaches occurs 
in the pnrt of the t u ~ l d r ~  n~urest the former mouths of this stream 
and its tributaries. In nulny places, however, the bed rock itself 
on which the beach material is deposited shows evidences of miner- 
sIixatjon; thns between Holyoke xnrl Satnrday creeks veins which 
are reported to assay well have: k n  found inkrsecting the scl~ids. 

As it is believed that the mere statement of localitias where veins 
have ?mn prospected in the Snake River region rn%y be of some ~~nlnc:  
to prospectors, i t  is proposed to note briefly some of t l ~ o  reported 
lodc~,  taIring the main rivcr and each of its hibutaries in sucmsion 
from mouth to head. 
On Dry Creelr mast of the exploration for lodes has been near the 

upper part. Piear East Gulch there is a contact. of the heavy lime- 
atones and the schists and at this place a shallow hole has k e n  s u n k  
on a calcite vein. The evidences of mineralization are very slight, 
consisting on?). of a smnll amount of iron decompo~it~ion products. 
B vein has also been encounter~d in sinking an 80-foot shaft in placir 
ground in the uppar portion of Dry Creek, and another prospector 
near the same place reports ore carrying from $5 to $15 a ton in gold. 
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ITeins arp nlm r~portrrl on Renr Cmk,  a stwarn w h m  COIIM i s  rle- 
termined hp the limestm~e-wldst. contnct. 
On the west side of Anvil Creck, at an el~vntion between 3300 and 

400 feet. there is n qt1art.z lode on which B sn~ttll amount. of work has 
h m  done. Tile cotmtry rock is n Mnclr. somemhnt qunrlzitic schist 
which is much wrinklecl. Tlle inkling thnt hne tnlrcn plnce w m s  to 
ha%-e formed open spnccs UI whish t h ~  qanrtz llns Iwen deposited. 
The quartz is very let it^ nrtd no rn~t~ l l i c  rnintmls nrc risible. Tilt-m- 
fo~rrttts of n mile ta the north thuro is anat hcr quartz v ~ i n  whicl~ E~ns 
been opned by an arlit n h u t  15 feet long. Tllc genrrnl trentl of the 
vein is north and south, wit11 a nTpsterlg clip, b u t  it is so hmcciated 
that its true struetrlre could not be determined r i t h  .precision. In 
places the q~larbz shows well-terminntcd crystals nn inch or so in di- 
ameter, and the vein is hlievud to bclong to thc Inter rieriw. Although 
the quartz is considerably stained wit11 iron thero is no othor sign of 
mineralization, and RS no work had b~on done on the property for 
mme time it seems probttblo t,hal the returns from the work alrcndy 
done were not sufficienk to warrant further ni~tlay. A short distance 
nbove Pcrkinsvilla on Anvil Cmlt there art! ntirneroutl q~inrts ~tring- 
em from all il~rli to 8 or 10 inches in width. Them mvur in  n Mnclt, 
finely fissilc clllorife scliist and olthougl~ some of them c u t  ncrow the 
schistosity, in genernl they appear to  lie pnrnllcl to it. The stringers 
nre somewhat bent nnd folclcd with the schist, and lilrc it they stand 
nearly v~rticnl and nre bndlp frncturecl nnd minutely djalocatcd. Th3 

veins carry some iron payrite scattered thronghout in small stringers 
and vup. Assays sliow a  mull gold tenor. l n  form the q~lartz veins 
are generally Iens shaped and most of Zh~m are not more than EOO 
feet in major dimension. 

The Anril-Glarier rli~<cle shows numpmas reins, mmc! of mhich 
have given promising assays. Xeur the point whrm the roar1 cr0sw.q 
this divide a shaft h:ts been sunk for almost IW fwPt in a wl~ist which 
is intersected by a netrrork of quartz v~ins,  Some elected f r ~ p e n t s  
of the quartz show f rcc gold. Sorth of this shaft on the snme divirl~ 
nrc nnmerous calcite reins, but so far no nrp h r l y  has been fo~rnrl, in 
wins of this type. TIE qusrtz veins in this ncighborhmd, Ilowever, 
carrp a mall p l d  content, One sitch vein ~ ~ i ~ r r i n g  nenr a *hist- 
limestone contact, according to MoIXt," has R thicknm of 1 to 24 feet 
ant1 can be traced for n distance of almut 100 feet. 

h-ear the mouth of Snow Gulch on GI~cicr Crwk them nm numer- 
ous qunrtz wins, pjrkerl specimens from which pi~ldetl, nccording to 
3'loffitP $9 n ton in gold. The whist in the imnedinte neighborhood 
of t t l m  veins is in plnces lleavilp impregnated with pprite and prob- 
ably carries gold alw. 

- 
* M M t  F. n.. Wlm of the Some aria Grand Crmtrnl qundmnfleu, Alaska :'Bull. U. W. 

Geul. RnrFey 4 1 0  prepamtima). 
' Op, rlt- 
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This belt of rnimralization ex i~nds  ovcr townr~l Rock C ~ w k  and 
shows the same featlrres of heavy diswrninntcd mineralization. Sear 
the w a p n  road lending to Rock Creek therc is a sIi~ft .wid to be 70 
feet deep which hns h e n  sunk on A .wri~s of in lrrwt  ing quartz veins. 
At this place, in addition to the arrlinnrp iron pyrittk, sororrre srseniw1 
pprites have k n  found and n l s o  nn intimate mecIlanical mixture of 
copper and antimony sulphides. 

Above Rock Creek on Snnke R i \ . ~ r  the  next reins which haw been 
prospected occur nenr the mouth of Do~tlrler Cr~eli. At this place 
there are a number of srntlll reins. thc largest of which, sccorcling to 
3ioffitp is not orer 5 inches thick. The* all carry %me gold, 31- 
though the assay returns indicatt. too Inn. a tenor to IN profitnMe 
under present conditions. Xeat Goodluck Grrlch also thew itro nu- 
merous quartz stringers showing rnincralinntion-mostly iron pyrite 
or its decomposition products. Tlic! qua&, shows much crnshing. 
On Pioneer Gulch there is some rnincrnlization which has led to 
considerabIe pro+ecting during thc last summer. The: qunrtx nt. this 
place is reported to carry considerable, free gold. but, tlic ~trjngers rtm 
very narrow and mould be difficult to mine. 

Above Boulder Creck three lea& have h e n  found, hut, the lnn~t 
impomnt is the one nenr the head of Ooldhottom Creek. The vein 
at this place has h e n  known for mmc time, ns tho grn~lntl WRS stnltcrl 
four or five years ago, hit only witbin thc last. two years hhnvr cx- 
pJoration and development Imn active. The v ~ i n  is locrit~d nenr the 
contact of the h e a ~ y  Iimestone which fonns the larapr p ~ r t  of Ilnunt 
Distin -rrit.h the underlying schist. to the mcst. Tt is  ~eportet's that tho 
\vein has !.wen traced for EL tlistanco of a mile and that everywhere it 
is pamllel to the limedone-schist contact. S11ch n cllart~cler tronlcl 
suggest n g~nt le  dip, which would make die cost of op~rating nithcr 
high. At the present time the ore is tmated in e 3-iztnrnp mill the 
power for which is afforderl 3 1 ~  water delivemtE by a ditcb nhotlt a 
mile in length. I t  is nnderstood. kow~ver,  that s wsol ine plnn t is to 
be installed so that work mny he kept up continuonsly thro~tghout tha 
?car. This prmpct was not v i s i t ~ d  11-v any mcmlwr of t h p  Survcy 
clr~ring 1907, but frm apparently r ~ l i n  blr infomnt ion it is  bcli~vwl 
that tllis p u p  of veins llrlong to the clnss of contnct deposit-% which 
are so common thmugho~lt a Fnrp part of Sem~rrl Peninsuln, btrt 
which so far have not yielded much r~ttlrn. 
On Nome River rrnd its tributaries but fern reins carrying gold ns 

fbe main metaI4ic miners1 h ~ v e  Geen nncoverecl. On Osborn Crppk n 
qnartz vein which occt~rs near the contnct of a penstono ~ n r l  rnicn 
scliist has been slightly developed. Assays of this ore am reported to 
shorn a great variation in gold cont~nt,, frOm ?f;4 to ovcr +lo R ton. 
Associated with the gold is n little copper snlphide, which rbti wenth- 



 win^ imparts the characteristic copper-carbonate stain to port-ions 
of the vein. On nanner Crwk a, vein, said to be 8 feet wide, with both 
walls well defined, is reported, Imt was not. visited b~ any member of 
the Survey. S~veral snlell l imdone bands .cross Banner Creek and 
the lode mny occur nenr the contact of the schists and limestones, but 
this fnct  could not be awrtained. The ore is reported to show a small 
amount of free gold in  the qlasrtz. Near Jforrnoa Gation, on the 
Seward Peninsula Railway below Dorothy Creek, a vein has been 
found more or l a q  irnpmgnatoci with iron pyrites and a Iittle copper 
pyrite. 
In thr Kiglusik Motmtains and in the plateau region to the sonth 

there has kin Rome prospecting for qtrartz lodes. On Stewart River 
a quartz Iearl which is   aid to be 4 feet wide has been located and a 
tunnel bas k n  started, hut as yet nothing is known definitely of the 
property. Some prospecting has been done on Buffalo Cmk and on 
the upper portion of Ili~dson Creek, but no permanent force ha; been 
at  work, & tlic rcturns presumably were not satisfactory. On Cohble- 
stone River on tho north side of the mountains some free-milling 
quarts has been discovered, but its value was not learned. On the 
first tributary from the east to Grand Central River above Nugget 
Creek two mcn have heen n t  work uncovering a, ledge of auriferous 
pyrite. Thia lead is reported t o  he a mries of quartz stringers, some 
of t l~cm 3 feet in width, which conform more or Iess closely to the 
cteava~pl of t,he blaclr gmphitic ~ h i s t s  that form the country rock at  
that place. The quartz contains u consjderable sprilllrling of pyriie 
and the nutclwp is henvilp iron stained. 

SOLOMON AND CABADEPAGA R%(fIQX3. 

Tn the Solomon rrgion i s  lacand the Big Hurrah qua& mine, 
which is the only prorl~~cing lode mine in the e n t k  peninsula. This 
mine has lmn tlescrils~d in some d ~ t n i l  by CoE1ier.n It has heen in 
almost constant aprntjon since its rlismvcry in 1900, and although 
the ore is  known to Irn of low grade, its total production is impor- 
tant. There are sevcral veins at this place, but the middle one has 
been most extensively worked. At the present time the shaft is down 
more than 250 feet nnd wvcral ht~ndrecl feet of drift are turned off. 
The veins occrrr in a blark, h a d ,  somewhat gaphitic. quartxitic 
rock whidl breaks into more at less rectangular fragments. This 
rock owrlrs in R rather narrow blt,  R milc or so wide, extending from 
Uncle Sam Mountain to the h~arl of Solomon River. The cauntry 
rock is much fractured and is thoroughly intersected fry quartz veins 
,or stringem from R fr~ction o f  an inch up to several feet in width. 
The veins have all Imn more or less crushed and crumpled, but they 

- - -  - - CalIier. -9. d., Hms, F. L, Rmttb, P. R.. and Brooka, A. H.. The gold placers of  part^ of 
Seward Penlnauta: Rull. O. S.  GPO!. Rurvey No. 428. IWR, pp. 228-231. 



have not been so greatly deformed as to lose their continuity. The 
mount of deformation which they h ~ v e  suffered suggests that they 
belong to the later series of quartz veins, which mere formed either 
coincidently with or later than the second period of metamorphism 
that the region has undergone. 

A striking feature of the quartz in the Big Hurrah mine is the 
absence of much sulphide mineralizntion. To one familiar with many 
of the gold lodes in the States, the almost entire lnclr of iroli ststains 
on the quartz nnd the absence of m y  andecornposed sulphides in the 
roc& is very noticeable. It seems, therefore, that the gold must 
mlr  in the quartz mainly in a native state rather than inechnaically 
mixed with pyrite or other metallic compounds. If this is true it has 
an important bearing on the successful search for  gold lodes in tha 
district, for the prospector, instead of being able to approximate the 
value of a ledgeb by sight alone, must have recourse to competent 
assays to determine the gold content. I t  is known that much of the 
quartz which is said to m n  $10 t c b  $14 a tofi in gold looks like a hrtrd, 
dense, unrniner~lized rock which R-ould generally be pawed by as 
" bull quartz," The lode prospector should be advised to sample care- 
fully all  strong quartz leads and have the samples accilrakly assayed, 
rather than simply to neglect the lend because it looks lean and unlike 
the auriferous quartz found in many known productive camps. 
By no means would he always Ix repaid for his trouble, for unrloubt- 
edly many of the leads are barren, btrt he might dismver lodes that 
would be overlooked in the more crude prospecting. In  a quartz *lode 
of low tenor, where the gold is in filrely disseininated particles, it 
would 'be practically impossible to gain reliabIe information from 
roughIy crushing the ore ~ n d  panning. 
The main deve1oprnent.s at the Big Hurrah mine have been Ily 

means of an incline shaft which has a general though not constant 
slope of about 60". The strike of the veins is northwester1;y and t,he 
dip is to the southwest. The upper portion of the vein has also hen 
worked in part by adits run in from the outcropping of the vein on 
Little Hurrah Creek. North of the main lead there is another vein 
which occurs about 50 feet below in the foot wall, This vein, 
unlike the two farther south, has a northwesterly dip, although the 
strike is essentially the same as the others. It is the belief of the 
mine operators that this northern vein is a continuation of one of the 
others, the structure being therefore anticlinal. From the evidence 
of the structure ss shown in the rocks of the neighborhood, as well as 
from the amount and character of deformation of the veins, it is 
suggested that such an interpretation is not the correct one, but hr- 
ther developments alone can defjrlitel~ determine the true structure. 

The ore as a rule is in bunches of quartz some of which show a con- 
siderable segregation of gold, but the best grade of ore is in what is 



callecl l m l l p  "ribbon rock'' The ribhn character i* ~ I I R  to bands 
of q r ~ ~ t z  separated fmm each other I>y small p&ings or horse3 of 
dark graphitic schist, of varping width Imt all reh-itively narrow, 
The are breaks down rather readily, as both the hanging and foot 
walls are genemllp determined 1,;r fault plnnea which show slicken- 
sirling. The fanlts, howerer, do not continue uninterrrr ptedl y through- 
out the mine. The rno~emeqt was dong  n nnrnbr of f n ~ t l t  planes 
wErirli wrre essentially parallel. Tile time of mineralization wrns 
to hsrc h e n  Inter than the main folding and deformntion of the 
region bnt earlier thnn the slight faulting which i s  mo.rked by the 
dislocntions almady noted. It may therefow be nssocintecl wit,h the 
later stage of mountain building which gave rise to the east-west 
strticturrrI trend now visible in the Rigluaik nrld Bendelehn 
mountains. 

The nig Hurrah mine is we11 egaipped for carr$ng on a11 tho 
necessary mining nnd concentration processes. The main hoisting 
plant has consisted of steam-power hoists but the use of oil or gnmline 
it1 thr! fn tur~  is conterllplnted, as the efficiency in ratio to thc ex- 
pense is liigll~r. 'JTh~rc i~ a compressur capable of running n few 
drills. but nmst of the ore i s  doped by hand work. After nrriving 
at t,he collar a t  the shaft the ore is trammed by hand through a cov- 
ercd way ssomewhnt over a hundred yards in l e n s h  to tho shmp mill, 
whmo i t  is stored until needed. The stamp mill consists of four bnb 
teries of five stamps each. The location is well chown for economic- 
plly 'conducting the various proce-, as the l~ve l  of the track from 
the sllafl is twEl toward the top of the mill. The batteries are of the 
a n ~ a l  California type, with automatic feed. ilft,er crr~shing, the ore 
passes ovpr plates and the major part of the gold is w m  in tho npper 
fcm feet. The pulp pawing aver the plates led to tables for von- 
wnt,rntim. Tr~o of the tnbIes sre of the Frne type, but, the other two 
are of local constmctbn. The hilings from the  tables are carried 
out to a settling pond formed by diking a flat below the stnmp mill. 
After the plat~s hare been cleaned the amalgam and heavy concen- 
tratep. from the stamps are put into an amalgamating brtrrel and 
slomIp rotated with steel balls for twelve hours and then retorted and 
wld to the bank, Tlie conmntmtes from the tables are sacked and 
shippd to o~~tsirle. sm~lters for treatment. The force employed for 
h t l z  the mine nntl t h ~  mil1 is a b u t  forty men. 

I n  the- belt of blnck gr~phitic quartzitir: %hid &ady noted as 
occ~~rring in the Solomon and Casadepaga regions there is wide- 
sprcnd nvidcnmc! of mineralization, though save in the immediate 
n e i d ~ h r h d  of the 13ig Hurrtlh mine no considerable prospect- 
ing I ~ n s  h e n  clone. At the small, dry gulch leading from Unda Sam 
Mountaim thcrr is a prospect pit which has been abandoned for some 
time. It is sunk on the black quartzitic schist, which is very much 



sheared ind folded; in fart. many of the small qnartz wins form R 

completo S. Tllc quartz of the veins has II peculiar appparnncc, 
owing to the presence of EI halo of milkp crushed qunrtz nround n 
central more g l a s p  portion. Some of the quartz Is  heavily iron 
stained, but as H r d o  110 sulphide minerds are evident. Even on top 
of Uncle Sam Mountair1 prospectors have lmn loolcing for veins, 
for them are two nbnndanecl pits slightly to the west of the highest 
point. In thew hobs II somewhat mineralized black slntg scIiist in- 
tersected by ntrmerous quartz veins is exposed. 

I n  the lo~ver portion of Linda V i s t ~  Cr~ek,  a tributary of Big 
Hurrah Cmk, there is a vertical quartz rein mhicli strilres towart1 
the northwest. It is i or S feet I\-ide and hns b c ~ n  fai~lted twice. 
Much of the rock near it is considerably crr~shed. The r n ~ i n  evidences 
of mett~llic minerwlization consist in the l a r p  nrimher of Limonite 
stains which cover the quartz. Somewhnt north of this vein there is 
another bole in which an 18-inch quartz vein i s  ~xpowd. This vein 
strikcn in the same direction as the nth~r,  but dips only aimtt 60" SW. 

About a mile north of the mouth of Little H u r r ~ h  creek n gmd 
deal af prospecting has been done i ~ r  the past, altl~ough work has 
now been entireIy abandoned and tho pits arc fined with water. 
This property also occurs in the a m  of black qunrtzitic schiststs, 
which here strike northwest and dip at n low angle to the northeast. 
Two inclines with a slope of n h n t  30" lmva l > ~ e n  driven, but the 
character of the wins  cwtlrl not be detcrniined, owing to the water. 
Sear the indines there has been a h n t  300 feet of open cutting, but 
in the expo& area only narmu* rlonrtx veins which pinch out within 
a short distance are visible. The quartz. like so nluch of the quartz 
in the Mack qnartzitic s I ~  t~ n ma, shows l~u t ,  spnring amounts of metal- 
lic minerals. Evidmwx of fatrlting arc common. 

On the fimt tributary to Solernon River from the west below East 
Perk an adit has tmn rlrire~l ti rein occtirring in the black 
graphitic slates. This win is locat4  along a fault which has an 
indeterminate throw. and is distinctly later than the fault. The 
amount of minernlization is not \ - e ~  p a t ,  althorrph in $aces the 
rocks are considerably iron stained. The adit is only 20 feet long 
nnd the mineralization hcomes progresqirely I= toward t h ~  hr~nst,  
nnd the amount of rlrap intlicnted by the wall rocks n1.w dirninis1-h~~. 
Pu'o work has been done at, this place for some time. 

JiZinernlization is nlsn conlmonly associated with t h ~  m t a c t  of 
the limestone and the schists. In many places this rniner~lization 
consiists only of the intmlucLion of qnarb, buL in some ])laces 
sdphides hnve alw, been formed. The heavy limertnne~ of tho Snlo- 
mon and Cmmdepap regions form a belt along elmost the entire 
western margin of the q~~~dranples;  lr thence. with some dislocakion, 

.An mapped by t h e  Geologlcut % m y .  



rwinp eastward to form the grnnp of hills of whirh Motlnt Dixon 
is thp hiphwt pink:  r ~ n d  t h r ~ ~ c e .  mntinuil~g still fnrthcr e,a&, form 
tlw hnse limestone r i d p g  so promitlent in 2\10 S o  Mnn Creek region. 
'I'hcre rlr. linwc\*er, nktbrlp orller p l ~ m  W ~ I P ~ P ,  limestones crccltr nncl 
in some ol tl iw morn i dn tcd  linr~sionc nwas tho contacts with tho 
schist 5how tnin~mlixat ion. , i t  S p r r ~ r c !  C I T P ~ ,  netlr t h~ cont~lct of n 
rnl~cll fol4led limmtor~r t~nd schiqt, wmr! work lins hwn dono in the 
past on v r i n ~  which ~ lra*  rt*port~l, to cnry mlues in freo gold. No 
mcent prtwpcctillp ha4 h e n  clone nt this place. On the north 
uf IIIP diricl~ nt. the! hr*nd nf TriElq Creek, :h tribl~tary of Big IlTurrah 
Cnpk, thrre iq  n quartz string~r whirb swms to strike north and 
south, but huq h ~ n  only e l i~ht ly  cl~vclnpnrl. 

At sonw othrr plntaa tFir veins appnl~nt1.v occur near tho c o ~ t a c t  
of ipmns nnd sdirnqntnry mclcs. Thus n t  thp contnct o f  chloritic 
schists and flwnstonl* an the high hi l l  nk the head nf n~rttr Cmlr 
the schists n1.p mrnc~~hnt  in lprepated with n~lphidw, most of which 
are nltelrd to limunitcx in €lie curfnce sxposztm. ,~IxI at tlhc junc- 
tion of Izr~acl~  Cmlr nnd E ~ s t  Fork thcrr is r h m ~ y  tl oat of veil1 
quartz shorving a small m o r l n t  of m ~ t a l l i c  nrlphides. Some of tlie 
quartz frngnrents OW 3 feet in lonpr dimension and the float can 
be traced n l m c ~ t  continrlou~ly for nearly a quarter of a mile. This 
locality is nc:lr tlre contact of rt limetone and green-stone, where 
there hns k r i  some ~Iislocation. 

Still othcr reins occur in the chlnritic schid amax nwap from nny 
cnnt~cts with dher rwks. s t t ~ h  n series of reins h u ~ .  k n  o p n d  
on Tlrest Creek 2 miles a b v e  the mouth. Some work ia done here 
every year a11rl there nre 600 or TOO f e ~ t  of ~ ~ n < l e r ~ o r t n d  n-or kin^, 
but the mine has nbt yet shipped any ore. The devetoprnent has 
been on a north-south rte.in, trhicb was opencd by an adit t h ~ t  drifted 
along the vein for 01-er 350 feet. In this drif t  hath wnlls mprp dp- 
compmd rhloritic schist which in places show~d marked slirkensid- 
ing. :.hothcr adit. about 300 feet long has h n  driven on R win 
fnrthcr w ~ s t  which shon-s the same pneral  character as the fimt. h 
crosscut folloTving a small cross rstrhpr baa bPen run from tho 
eastern drift. The quartz from all the wins i.: pr~ctfmlly the snnm 
in char~cter. It is ~ h i t e  md somewhat shattered, but is apparently 
not sheared nos folded and p m m a b l p  h l o n p  to the I R ~ P F  SPt of 
wins. h addition to the quartz the rein5 c a r r y  ~bnndant chlorite 
anti a small nrnotlnt of prite and rnsrrm~sit~. Thc l a t ~ r  m~tallir: 
rninemls occtlr En srnalI stringers and vngs. The wall r o r h  srr nlm 
mid to be gold bearing and the foot-wall &;st is reported to  rnwy 
from CE: to $10 R ton in gvld, but no assays of the rock hnve lstrn 
mada by the Survey. 
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X m r  BIuR there has been a more conaiderahle development of a 
p u p  of properties, with the aim of definitrly d ~ t e n i n i n g  the char- 
nefer and distribution of the orc, than a t  any other plnce in the 
southern and eastern party of Seward PcninsuIa. hltho~~gh this 
group of claims was not visited during the p ~ s t  year by any member 
of the Surrq, the statements herr mnde nl-P reprclocl as reliable. 
In occurrence the ore seems to be clo~;eEy nssociafed with n limestone- 
schist contact, with the limestone lying definitcig nbove, t11a schist. 
In t h m  w i n s  quartz is the m o ~ t  importarit gangue mineral. The 
lodm am nll  loeated rath~r near the sea, so thnt the question of 
frefglttage is not serious aud supplies cnn I-m ohtaincd much more 
econornirxlIy than in the camp* farther inland. Although these 
lends heve h e n  knon-n for five or  six years, the last summer has been 
more productive of economic resnlts than nnp prpvious p a r .  At 
one claim H. shaft about 50 feet deep has been sank nnrl n sl~ort drift 
nbout lfi feet in length has been turned off. On the adjoining. claim 
tho zono of the mjn~rnlization is so wide that two shafts, one nn the 
F~rtngingwaIl and oneon the foot.waL1, haw heen sunk. Oneof t h e  
is reported to h 100 feet deep; the other is slightly less than half 
ihnt Icngth. On the nest claim a h  two shafts have been mrnk to 
R depth of approxirnntely 50 feet. Two shorkr shafts have k n  
pot down on the next claim. and one shaft about 75 feet deep has 
heen sunk near the md line of the next dainl beyond. 

The ore from t h m  properties is cruslieed in an arrsstr- which is 
operated by a horn, but it is intended to md a stamp mi11 later. 
S o  just estimate of the prodt~ction from this p u p  could be obtained. 
The properties arc part icul~rlp interesting a s  mggesting a possible 
origin of the gola which has made certain of the creek and beach 
gravels near Bluff so rich. 

Farther east, in the neighborhood of Golofnin, a lode which is 
reported to give assny returns of $2 t o  $17 a ton in gold has been di- 
covered, but detai Is regnrding (Iw occurrence are wanting. 
h the neighborl~ootl of C'onncil S P W ~ R I  $*pins mere nlentiondl by 

the wri t~r  in 1907 as having been locn tpd and as appearing promising 
for further,explorntion. So  mining has I w n  done cluriqg the last 
wason on the lode southeast of Post Creek other than the annual 
assessment work. Kwr has any development mnrk been carried on 
near the head of Cump Crwk, where another rein wns reported last 
year. The lode near the head of Crooked C m k  mas prospected to 
some extent during the mintrr of IROt%i, hut the excavations showed 
the vein to  be constantly decreasing in size t~nti t  it finaIly pinched 

* BmIth, P. 8.. Gold Belds of the t3domoa and Wakluk rtver bsslns; Balt T3. 8. Geol. 
B m e y  KO, 314, 1907. p. 185. 



olzt, Fortunately, however, a hillsids placer, formed undoubtedly 
from the disintegration of this vein, mas found farther downhill, so 
that €he owners have more than made up for the !ass of the lode. 

COPPER. 

NOME AND BRAND CENTRAL RETJIONR. 

At the present time there are only two localities within ~ h r !  Name 
and Grand Central regions where lodes carrying copper art! being 
prospected. One of these lodes, on Dexter Creek, is vahlablo mainly 
for its gold content, although it is reported thnt assays show-ing as 
much as 4 per cent of copper have been obtained. The second pros- 
pect is'the larger and is being more actively explor~d. This lead 
QCCUPS near tho head of Nome River on the high ridge betwen C o p  
per and Dickens a weeks, at '  an elevation of nbonlt 1,250 feet. The 
deposit is developed by a vertical shaft 10 fmt deep and nn incline 
shaft on a low slope was driven on the ore. It wos intcnrlerf to 
keep three men working on the property continuousfy during t.he 
winter and in this way to systematicalIy explore tha grounrl. 
The geologic structure of the area irnmdtitely adjacent to the 

mine. is somewhat complex. A narrow belt of heavy white limestone 
occum at this place and it is in this limestone that the shaft has h n  
~ l ~ n k  and the veins have h e n  found. Below the limestone on the 
west there are several shdlaw pmped pits that shorn schist fiag- 
menh ~ n d  oatsrops, The whist$ exposed under the limestone are  of 
two t y p s ;  ona is a silvery-gra~ schist with an shundnnce of smaI1 
mzzscovite flakas and much chlorite, the bulk of the rock being quart.2; 
the other is a dark-greenish schist with nnmemus crystals of feld- 
spar and with some amphibole. It has not been possible as yet to 
examinc these rocks mimmopimlly; but from the evidence acquired 
hy the study of many mcks of narly identical appearance from 
near-by areas, it is believed that the silvery schist is of sedimentary 
origin and that the peen schist is derived from an ignecsi~s rock. 
Such a n  igneous m k  would probably be akin to the greenstonen, 
which in Seward P~ninsrrla are allied to the quartz diorites. 

Above the limestone there is a strongly developed ledge of typical 
greenish fcIdspathic schist which is presumably of igneous origin. 
The direction of the cleavap, the most daminant structure in the 
feldspathic schist, is N. 80" W., which is the general trend of the 
ridge. The dip of all  tho rocks i $ $ ~ F i \ a n d  as a rule is rather 

a This c w k  ham recentIp 'M glvrn the name home Creek by f i e  rninpra of the vlclnity. 
Thla seems undcalrablc, f o r  thc creek wrm origlnnlly Lmown as Dickens Creek. claims wpm 
ntaked in t h l ~  namc, and the namn was published by the Geological Survey in 1900. It  ia 
a l ~ o  unde~lrabk hccaunt- them arc at  pwswt five &me C w k s  In B e w d  Peninsula-e 
a trlbutary to Tluuk Rlvrr, onc to Amcrirq Riv+r, one to Taglor Creek, one to Kiwalik 
River, and o w  iOrmhR part of Iron C m t  



flat. The prcsencrs of schists of soppmrl ignm~~s origin, howaver, 
s ~ ~ g p ~ s t ; l s  thnt thcp may cnt Ilit. wdi~n~ntary  rocks and so muse com- 
plications in tbc development of the property. It l i ~  k n  deter- 
mined in other portions c ~ f  the Grand Centrnl re.epion thnt the preen- 
stones are later than nny of the wdirnenfary sclljsts; if, thcr~fore~  
the. feldspnthic whisk h ~ r e  I*n rleriVe-ed from tl~esa peenstones, they 
mtat be the l a k s t  hard rocks in the district. 

The rhnract~r of the vein r~nd the rlistribution of the metals in it 
am peculinr. All over tlw nnrfnrt. nrc nilmirrons blocks of limestone 
stained with a little rnalachitc, but in tho upper portion the vein 
shows rnai~lly galena. Sys~ci~nrns fmm this upper portion shorn 
numerous drasy cnvities and the appnrance is thnt of a r~placed 
limestone. In ewry fragment wwml srn~l l  qu~trtz veins are risible. 
The ore iwrlmost enti p ly  p l e n a  with only n snlalI nmor~nt of copper 
mrhnnte and pncticall?* no copper mtlphide, An assag of picked 
S ~ C ~ M P R S  mnde by thc swncm is rcportetl to h a w  yielded 15 per 
cent of coppr and 20 per c ~ n t  of l a d ,  with n  ath her high silver nnd 
lorn p l d  content, 
In the bwnst them wenis tn k rl nearly vertical fissure whichshows 

$01- somo distnnce in t11~  inclined shnft. Prom this iissnm rm good 
deal of barnjte, practicaI1y unmixed with nnp ijther minernls e x r ~ p t  
grllenn, hns h e n  won. 'IPris w i n  srenis to pinch out 2 f ~ e t .  or ,w hr- 
low the roof and tllc bnrnite is aIw.s~nt fmm the rest of the tmder- 
p m d  workings. Near the floor of the incline there is a quartzitir: 
rock which lonks much likr! n replaccd limestone. This qt~artzi te  
contains a. band n h u t  8 irlches thick nf copper sulphides und car- 
bonates mixed with qu~rta .  Thc sulphid~s aro mainly chalcopyrite: 
and both the carbonates, murite nml, nlalnrhit,~. ore present. Tn ~ d -  
dition to the main stringers nlready dewribed, some ore is scattered 
thmaghaat the bre~st ,  but if is too diss~minate.d t o  allow profitable 
extmct ion. 

The sulpliides in t11e lower prl. af the mineralized belt ocalr 
nearly parallel with the st ratification of the limestone. Nowhere 
in the undergmund workings wmnq schist wm, btrt fr'mrn tho rriclence 
already cited it seeems prohnhle that  the contact of the whist wrnild 
be fonnd a short distnncc b~lrrw the floor of thc inc1ine. Xf this is the 
case md if t h ~  11nc1crlying scl~ist iis ipmns in origin, the variation 
in the ore firnay from tlie cont~ct  miglrt br explninetI. It is difficult,, 
however, to 1)eIieve thnt the ore IVRS brought in by L h~ ipeorrs fiction 
which was responsihlrr for the formrctiori af the feld~psthie schistf, 
for the lat,t,er, whew seen, mare nnt tnincmlizad. Unless. theraf(!c~m, 
the distribulian of ore may explninecl by ~~surninp that the lime- 
stone actod as a precipitant for tho ore-bearing solutions or gales, 

38822--BuII. 81548-10 



while the schist did not, the absence of min~rnlixatlon in the feld- 
ypathic: whish is a vital objection to the theory. 

About a inile nort,h of the shaft is an expowm of a granite intrn- 
she. Although i t  is possible t b ~ t  this rock rimy hare bad soma effect 
on the riaposition of the ore, none of  tho pnnito is found near the 
mine and it i ~ ,  twlievetl thst it hr~s no intinlate rclnn~rtion with the 
ore. In  the absence of extensive openings t l lul  wolllcl permit cnrefr12 
study of the details it is believed that the om wns intrndltced l n t ~ r  
than the igneous a,cti vity connected with the gr~ens;torle-feldspatLc 
schist int,r~~sion and was coineidcnt with the r~plncetnent of the lime- 
stone by silica. 

X third of n mile abovc the nio~rth of Clnpper Creek, near t,he limc- 
stone-  hi st contact, an adil lias becn nln in for 20 or 25 feet on 
some stringers of copper ow. Work at this point has becn abandoned. 
This pn,pert,y belongn to t,hs snmo cnmpnng thn t owns the prospect 
on the hill JWI-e, nnd i t  is believed by tllc ownem that the veins in 
the two plnces are t l ~ c  mmP ; Lnt tlre grot~nd h~lshat b ~ a n  sh~died in 
sufficient detail to mnka 1111~11 n c~rwlntion more than n n~rmise. Bath 
these pmprties art! fa\~ornbly lncntcd for shipping ore nnd receiving 
snpplim. RS they are Icm than n m i I ~  from tho railroad. Already 5 
or 6 tons clf roughly borterl clre have hen  shipped for mill tests, but 
the returns nre not pet a~tii lnh~e. 

Betwtl.cn Iron Cwek and the broad f l ~ t  clmind by tribntaries of 
the Krtlxpmepa ~ n ( l  of the Nit~klrik t b e r ~  is a ridw of henry white 
1 irnestone t~nd~rlaiti  l y  el~lori tic and fcldspnthic schists. Pmrn the 
scrtttcrcd erirlmce collwted in a h n r r i d  examinntion, it appeam that 
the 3in1pstonp is veqp .r*nnsidertlbly folded but that the major strne- 
t u r ~  is net~rlg flat. Tllr limestone would appear to be a continuation 
of the lirnestono alr~ndp ~ I ~ s c r i h d  I ~ S  forming the western margin of 
the Solomon ~ n r ?  Cilsndep~tgn quadmng1cs I n  those areas the con- 
inct with the ~inderlpi~jg schist seems to !lave been a zone of miner- 
nlixation. In gencrnl the mineralizdion is spamly dissernin~ted, 
brlt in places there tire stringem nf om which tcrnpt prospecting 

The grmtest amot~nt of prospeting for copper in this contact zone 
l lns hen nt tbe henclw~lers of Sh~rrette Gr~ek, R trihrtary of the 
ICn~xgam~pa. At one p l a c ~  about 4 miles eaFlt of the mouth of Iron 
( 'rc~k n n  inclined ~ihnft hns been slink on a mineralized wne t; feet 
in widt,l~. Tho foot wnll i s  R silvery-gray chloritic schist destitute of 
fcldapnr'w. The hanging ma11 i s  ill defined, and the width .of the ore 
would have to be drnwn on a commercial hasis. The foot wall is scl 

poorly exposed that its character may be due to alterations e f f d r d  
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b~ the mineralizing sohitions, but it is believed that it is not u schist. 
derived from an i&eous rock. 

The ore so far disclosed carlsists chiefly of malachite, but there 
are Borne copper sulpl~ides, mainly chalcopyrite with only tt 

subordinate amount of hrnite.  The stringers are very narrow 
md no commercial ore has yet been clisco~~ed. All over the hill, 
however, may be found fragments showing copper stains. This has 
gken rise to the P O ~ U ~ ~ F  belief that t.he belt of mineralization is 
very wide. If, however, tlw jnterpret~tion that the ore occurs near 
the schist-limestone cont,act is cot&ct and if this ontact  forms a 
more or less flat surface, with local wrinklings here and there, it 
w m s  more lilrely. that the width of the milieralizd area is not 
very p a t  and therefore that the chance of finding valuable lodes 
is not promising except in those places where the mineralization, 
instead of being disseminated over a large area, hns been more 
restricted. 

AI1 the float or ledges on the higher p u n d  north of Icon Creek 
which show copper carbonate stains carry that rninerd in the form 
of malachite. Lower down the slopes, near the upper branches of 
Left Fork, s, tributary of Iran Creek, there is a copper IeacI where 
malachite is almost. wanting arid where the copper carbonate occurs 
in the form of azurite. The reamn for this difference in character 
is not knmvn. At this place only a smalI amount of exploratioii has 
h e n  done and the ore so fur developed is nut found in oommercial 
quantities. 

In the Solomon und I'xstldepap~ regions, us has already been 
pointed out p. 23T),  there is generally some mineralization near the 
contact of the heavy linlestone :lnd the nnderlying schists. The 
greatest, amount of copper-stained 0oat is found near this contact 
on Mount Dixon and in the hIoonlight Creelr divide. At the Iatter 
place a shallow prospect pit Ilas been sunk and the larger stringers 
staked, but on Mount Dixon 110 ~rploration has been done. Wear 
the gold prospect west of Spruce Creek, dewribed on page 238, there 
is also an interesting group of quartz veins showing some copppr 
stains. Thew veins occur near the wntact of limestone and schist 
at an elevation of about 700 feet. At the contuct is found a siIiceous 
rock looking like e replaced limestone. This is cut by nearly un- 
metamorphosed quartz veirls which shorn finely terminated quartz 
crystals. Thew late veins show but slight traces of mineralization 
other than the quartz; the copper suIphide and carbonahes occur in 
the lower quartzitic layer. 
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In the Ka~igamk mgon R few copper properties have been located. 
MofFtt J ~ s r r i l ~ s  one of these as follows: 

It I R  locotd ilmr the bend of South Fork of Werpentine River, between Quartz 
and Rkanrrk r,r@ka. Thc copper ococcnre as cnrbonntes, cbidy malachite wjth 
some axk~rttr, \\.It11 quartz, nt n contact of limeatotle or,erlying gray mica schl~t. 
A maft '35 Tcet ilwp has been aunk nhore the 1-ei11, which d l p ~  to tbe northwest. 

* An Incll~re 20 l e t  lonl: wRa alm drlven in the win, whose thickness 
is mid to be frnm t) to 21 Incl~e~,  nnd 10 to 12 ton8 nP ore were taken out. 

This prospect has not heen visited m n t l y  by any members of the 
Snrveg. It iw not ycat on tt producing bnnis. Near the mouth of Tay- 
lor Creek, alw in the Kollg~rok district, a copper lode has been re- 
ported. T i e  inforn~ntian #conecrning it is meager, blit from some 
hnntl specimens which were Repn it appears t o  occur in a much meta- 
morphosnd limestone, Thc copprr is cliwrninn tecl through this rock 
and occum mninly in thc form of ~nlphides. The specim~!ns do not 
indicate n vein OP nny continuity, but dcv~lopment work has ~mncov- 
ered only the surficinl portions. 

East of the Roiifi~rok no C O P ~ P T  lodm nm wportcd btween the 
river and the vicinity of Mor~nt Bendclrhn, where thew iis R lend 
conceriling whicli any nuthentic infor~nt~tion is mnnt i~~g .  Still farther 
east, on the upper branches of H O ~ I I ~  Hir~r,  a m p p r  lodr has h e n  
staked i ~ ~ d  a sn~sll uino~znt of development work was donr in the f n l l  
of 1906 and the spring of 1907. Tht: Iianging wall is reported to h 
a heavy white limestone and the foot wn11 tl dark-grcmish feld- 
spathic schist and grernstone. Although the lode is reported to be 
very wide, the similttritg to the leads that hnve k n  stndied by mem- 
bers of the Survey in of her parts of Seward Peninsula snpgests that 
the mne of mineralization may b flat lying and t hw  p i v ~  Ithe np- 
pefintnee of greater width thm it. ml lp  has. Assays made on picked 
spwimeos show that there is a lligh pewentap of silver in the orc; 
thus a return of 17.5 ounces of s i l~cr  was obtained from om. running 
3.4 per wnt of copper. The gold content is very low. The location 
of the Fde is unfarorable. for it is rev difficult of accevs and this 
wil l  undoubtedly hamper developments. 

ANTIMONY PROSPECTS. 

In 1905 a vein of stibnite was located hy float on the divide west of 
Manila Creek, m d  some murk mas carried on in 1906. The caridition 
at this place at  the close of 1906 bas been described by Mofft." Since 
that time than has been R fairly steady development of thc property. 
7'11~ mnin work accomplished has been the driving of a crossrilt adit. 
which saccessfully located the vein. This adit was 315 feet long anti 
the vein where inter~cted  was 3 feet wide. It is reported, hom~ver. 

mMnMt F. !I., Qnld rnlnlng on Bewad Peninsula: Bull. R. S. h l .  RIIFVP~ No. SR4. 
IW, g.  130. 

D Moat, E', M,, The Name reglon ; Bull. U. I. GeaL Survey No, 314, 1907, p. l 3 B .  
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that the amount of antimony was mrtteriaI1y less than in the surface 
exposures, but that the p l d  tenor had fort~mxtelp increased. The 
quartz is descrjbed as being white and compact, with but a smalI 
 mount of metallic minerals visible. YOW it is proposed to erect a 
stamp mill near the mine nnd to recorer the gold ~ a I u e s  on the plates. 
The residue from the stamp will be concentrated on tables; b~it it is 
not intended to znnrket the antimony ore a t  present. Transportation 
of concehtrates from the mine to the smelter at Tacoma costs about 
$12.50 pcr ton, and tIiis high rate has led the owners to hold the con- 
centrates in reserve until the>- feel justified in erecting a plant of 
their own to treat the antimony. In the present depressed state of 
the antimony market such a charge fo r  transportation wor~lcl be a 
serious handicnp to the succ~s fu l  operation of the prop~ty.  If the 
decrease in the amount of antimony present in the ore is as marked in 
the next lower level as it has been from the sirrface to the adit level 
the value of the mine is likely to  h deterrninkd bp the gold content of 
the ore, with rery slibordinate wlttes in antimony. 

The Manila Creek propert?- is the only one in the district that has 
shipped any antimony orc, b11t there are ~evera-l places in the same 
general region where stibnite has been found. On t h ~  e ~ s t  side of 
Nome River, near the head of the Osbom Creek drainage basin, three .- 
prospectors at the close of the senson found promising indications of 
an antimony lode. The lead-is reported to be rather flat lying and is 
much contorted, the ore occrlrring in lenses and kidneys. A piece of 
ore 6 inches wide, 8 inches thick, and a foot long from this vein was 
examined and found to  consist of almost pure stibnite. The ore, in 
addition to antimony, carries more or Iess gold. Near the gold lode 
on Goldbottom Creek 111so same auriferous nntirrlony ore has been re- 
ported, but the prospect v a s  not visited by members of the Snrvey. 
O n  Last chance Creek a rein which is said to  be 5 feet wide has been 
discovered, but exploration hns not proceeded far enougll to show the 
value of tho property. Pirlced siirnples, however, are reported t o  
pielrl high assays in both gnlrl and antimony. Wear the mouth of 
Goldbttom Creek on f nake River wme hfibnite  ha^ heen found and 
it; was propowd to ship .wlne of the ore. b t ~ t  it is not known whetl~er 
this mas done or not. a 

GALENA PROSPECTS. 

In Seward Peninsulrt the ,put& deposits of galena so f a r  reported 
are in the region north of Port Clarence and ill the hills ettst of the 
Fish River basin. The Port Clxrence re~gion is described by Knogf on 
pages 268-27 l of this volume. So t  much additional infurmation o.rrer 
that published by MendenhxII a in 1901 is a t  hand regarding the region 

- . -  . - 

a?IZendeflhaII, W. C.. Reconnaimmces In t h ~  Cape Nome and Norton Bay re@ms, 
hlaaka. m 1000. a speelal publlcatlm of the V. 9. Geot. Survey, 1901, pp. 213-214. 



east of Fish Rivt-r. It is known, however, that during the past year 
mining nad exploration n.em mom actively pursned in the Omnlik 
eonntry than pr~14ously. The ore hmly st illis place has heen opened 
up by n shaft, and n crosscut adit, h n ~  al.lsc> Iwon driven to connect 
with the shaft in depth. The ore m u r a  in n rnamive, coamly cry+ 
talline lirnestone. The proptty is said to hnve nn efficient eql~ipmeat 
for development worlr, but is hampered by the high cost of labor nnd 
of transporting snpplieu. 

A third locality for galena, near the mouth of Iron Creek on Rruz- 
gamepa River, wns brought to  the ~ttentiwi of the Survey in tho fall  
of 1907. Three pits have keen sunk on the southcrn side of the 
river. The easternmost one shows schist very much decomposed 
and somewhat out of place, with bowlders of yellowish-brown iron- 
stained limestone above. Twentyfive paces west of this pit them 
are a series of angular greenstone bloclrs which wrn to be nearly 
in place and a? probably frd-r iven fragmerltw fmm a ledge ~ I I -  

pying esmi~tially the position o f  the gwnstatle float. A set:onrl pit 
nearer the mouth of Iron Creek shows some galerle wit11 tt few mmppr 
stains. No productive ore is exposed. The third hole, which is 
neared the motrth of Imn Creek, is driven in limestone, and there is 
no schist exposed. In the cnt mns a Ientirnlnr bodg of g l c n n  about 
4 fcet tl~irk. Most of this h ~ s  been miner1 ant, but no o1.c h ~ s  )wen 
shipped. The strike of the limestone in the pit is 5. :3s0 I\-'. and the 
dip is rather steep to the northead. 

Across the Kmzgxmepa nnd rlirectly opposite these pita is annth~r  
vein, openings on which shorn lenses of high-grade plenn.  This 
pit is in lime.stone, hlrt apparently cutting neross the bedding of the! 
limeston,ne is a band of feldspathic schist. The p l e n a  does not seem 
to confon~l to the geneml strike ;end dip of the limestone, btlt the 
roelrs are mnsidernMy decomposed and only the surface hns been 
exposed in the exenwtion~, so that accurate determination of the 
stractum.1I1 features rras not possible. The structlrre is - r e v  complex, 
for mithin s distance of less than 150 paws the dip of the rocks 
chnrrps tvrice f m  easterly to westerly. It seems clear, however, 
that the gnlena at this pIace o m r s  as a replacement deposit in lime- 
stone ne3r tlte eontact betneen a whist derivd from an igneous rock 
and n limestone. Owing to the nearness of the exposures on the 
opposite sides of the Kruzgarnep, it is suggested that the deposits 
on the south side may Ew of similar origin. If this is so the decom- 
posed schist Iping under the limestone may have been derived from 
an igneous rock, and the greenstone float noted between the first 
and second pits on the south side of the river may be in place and 
tllc eq~~ienlent of the more sheared felclspnthie schists which on the 
north side nre  observed cutting the limestone. It shorrld be noted 



that. in addition to tllr ~ ~ I I C I I M ,  t,lkrlv is ~ I S O  n I i  tile chalcopyrite 
scattered through the om. 

LODE DEPOSITS OF THE RARER METALS. 

h'wr the fork nf C l i n ~ I ~ y  C'rerk, n I ribiltnry of Sinr~k Ricer. his- 
rnnth-hearing qan1.t~ hr~o b ~ c n  Iinown for some time a n d  t\*\'~s n3- 
cently described by Mofit." Tllis lorle W C I ~  npnr 11. limestone- 
schist contact. During the Inst sscnwn ~ o r k  has k n  rarri~rl on to  
some extent nnd the propet-ty is being d~vclopcrl hy R trinnel. Bis- 
muth is also reported in t 1 1 ~  Xiig11111ili 3lountnins, l~ut no details of 
the location or mwurrerice were ohtdnnblc. 

Altho11g11 no ~ ~ 1 1 - a a t l ~ e n t  i c n t ~ t l  find of merct1l.p ores in plnrc Fm 
heen tnnt la in Spmnrtl Peninst~lfl, thr follnwing rltlotat inn fnr~ll 
Mnfit 1' sugpsts thnt thc plvwnw of cinnnl~nr i s  not impmb~tbIr: 

An ~ I I ~ P ~ ~ P S ~ ~ I I E  fnrbt 11r mtu~rrtlot~ rritll tbr ~ ~ ~ e l t i r ~ g  of Dnnicls Ct& gold 18 Its 
Ims crP \ \ - tkigl l t  ztirv tn f Z ~ P  rnl~tttlirnt'ln~t of VI~IHIIIMIP rnaght In thrk ~trilcr h n x ~ a  
wltll Il l@ ~ ( b f d l .  Tllr rfn~~nllnr m u m  in the mcpk grnr@l% 

A mnll a~rnotrnt of rnolpl~tle~~nr~~. trn fortnnntely not in economic 
qilnntii ips. is  rrpnnrtetl 1 ) ~  Jiofit ns n s ~ ~ i n t c d  with gold in quurta 
v ~ i n s  on t h ~  rli~itle h t  ~ ~ c e r i  ,lnrit rind Glacier creeks. Thesc vci~ls  
cnrrgin~ molpbd~n~~rn occlir near the cont,nct of limestones ~ n c l  
schists. 

Altho~~gll no l d w  of f~~rtgsten h n ~ c  heen clixovered in Semard 
P~ninsul~ ot~tside nf the nwil tlrscrilwtl hy Tbopf (m p. 269),  the 
prwnw nf rn l~ct~  plnrer srhr~litr,  n Iinre tnnpta te ,  s~~agesks that  
lodes mny 1w s e ~ r c ' t ~ d  far in other portion# oi thc pm&si~lrln milh 
some amc;urenre of slrrrwci, l'lnc~r-gold ~ n i n p r s  in the central part 
of the Snake River I,nsEn often find $1 ransidcml~l~ nmount of scheel- 
ite in the cnn~entrntes froru tlie sl~lice 1)oxe.s. It is rl whitish. non- 
metallic-100king minrrnl pnrtiri~lnrly rharnrteriz~d its very 11igl1 
sperific: p v i t y .  It is found o~ily in sr l~n l l  clunntjti~s nnd is a d  in 
rn~king fiIaments for certrin kinds of clrulric lights nnd in the man- 
ufacture of wry tough steel. 'i'lie vnlue flnctuatrs within ~ i d e   limit^ ----- 

a Momt F, E., T h e  Nome reglon : Bull. U. S. ~$PO!. R u w y  NO. 314, lft07, p. 12% 
W o m t ,  F. H., (:old rnlnlng on R r w ~ r d  Prnlneuln: null. 11. R. r;ml. B t l r r ~ r  h'a. 284. 

In@%. P, 139. - ~ o m t .  F. TI., Resa, F. L., and Xnllth, P. R.. ~ P O ~ W  at tlw Some and Grand tkntral 
quadrangles, Aluka : Roll. U, 8. Geol. Survey (in pr~~aratton) .  
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t,o the varying conditions of the market, but it may be ap- 
proximately placed between $400 and $800 a ton. 

Float al~eelite bas also been reported in the Council district, but 
in  mounts so small that, the promise of h a t i n g  the Iedge9 from 
which it mas detit-ed is remote. In  t,he Solomon region, especially 
near W e t  Creek, a hew7.g nonmetallic-looking mineral was repm-ted, 
but the n~aterinl from this locality examined by the writer proved to 
be barite. This is also a heavy white mineral, but not of any con- 
siderable economic value. 

HINTS TO MINERS. 

fn closing this portion of the report, a pn&ml word of advice 
concerning methods of mork may not IM unecceptnbIe to those ml- 
f arrliliar with lode mining. It has been noticed that in many placw 
after an ore &ringer has been located an a hillside, there hus been n 
disposition to leave the vein and to start, 8 c m m t  adit rtt s, lower 
level to intersect the ore body in d$h. Such a stheme =ems too 
hazardous and too eupeusive to be attempted in a region where the 
enera1 character of the veilis is no Letter kliown than it is in Sewnrtl 
Peninsnl~. If the vein is caught in the adit a11 is well and good 
and the cros.wut u n d o ~ ~ b t ~ d l g  gives an easy and enono~nicnl method 
of handling the ore above that level. B I I ~  $.he intarsection of the 
rein in the crosscut is more or less problematical, especially in rc 
region of disturbed roclcs. To intersect a ~ ~ r t i c a l  vein by rnetlns of 
n crosse~~t, 500 fect below the butcrop where the slope of tmhO surfwe 
is 3Q0 q u i r e s  850 feet of dead mork which gives but meager infor- 
mation roncerning the vnlue of the propertmy. On the other hand, 
if a system of sinking on the: vein itself were adopied, nn incline or 
shaft. 1M feet in rlcpth wonld not only hlock out consideraMe orc, 
but wonld afford much information concertling the character of the 
vein. Socb n s~stt?m of "gophexing" night  Zlnve to tw e11tireIg 
al)andon~d for the s~thseqrtent oeonornical development of hoisting 
and brealcing down tho ore. It would have, hornever, thc advantage 
of practically doing away with dead worlr, and wonld undoubtedly 
prove tho true valua of ihe mine hetter than a more elaborate scheme 
based on the assuml~tion that the work done was of perrnmenL char- 
acter. If the ore body proves to be of V ~ I I I A  ihe miner cnn afford to  
neglect in 1~rge measure the early charges for prospecting; whereas 
if the surface showings do not continue or i f  the vein becomes im- 
poverished in depth the moner he renlizes the fnct the htter. 

For t,llc present, therefore, it is believecl advisable for the devel- 
opments to follow thp ore even thougli it may lend in tortnous courses. 
Such a plan should be ppursued , rmtil the: values of the pmpects have 
k n  firmly atablished and the course ard character of the veins 
accurately determined. 
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Earlipr in this pnprr it  hns I - e n  pointed out t h t  the high cost 
of essentials hus prevented the develapment of all save the richest 
rle.posits, or  tho^ which produce an ensily converted commodity. 
For thi9 reason t lie nonrnetnlli f e ro~s  deposits have mceived but scanty 
&#ention. IL is true t h ~ i  SQ importrlnt t~ resource as water has been 
0 1  t t i i .  Not only is i t  rlcv~lopect for mcch~nicsl purpows, but 
even the springs whicli afford drinking matcr have been comme~cially 
controlled for 1 0 ~ ~ 1  Use, 

FUELS. 

Owing to the nbwnm of nll for~stn lietlr many of the most pro- 
ductive wrnps, the qoeation af fuel is of the hidlest importance. 
Lieitic cnnl has h e n  report~cl in aer~r~il places on Scw~rrl Peninsuln, 
bul in only one of thcv is it produced on cornlnercial basis. This 
mine, nenr the junction a{ Cllicnjio Creek nnd thc Rngr~rnlr, has been 
rlewrihcd by Moff~t," Tf is  still prodl~cing con1 nrld is undoul)tedly 
R p ~ a t  hoon to t l rp prosprtors in the Inmacl~nk-Kiwalik cauntry. 
The conl, homev~r, i s  not of so good n quality ns that from Wash- 
ington nnrl BrjtisIr Colrlmhin, but tllc grratly rednced trnnspartatjon 
c*llarpmmHk~ i t  Incally impnrtnnt. For shipments to regi011s more 
than R f ~ w  score milen frorn the mine, liowerer, the low I~eat-giving 
ctlpncity ~ n d  t h ~  high cost of tlwnsportntion will not prrnit compe- 
tition with the Wellington nnd other outside coals. 

Con1 is nlsn known in the Sinak Vttllep, bnt the ~ w x  of the conl 
rqcks a n  not h~ ovrr a sqmlre mile nnd the coal is of a poor qudity, 
Tn the ~nstenl  pnl-L of t l ~ e  p~ninsuln prospcrtors report consid~rnble 
float of Pigmitir coal on tllr I~enrl~\-at~m of tllc Tlrlmtulik. bill tllc 
l ~ d p  llas not k n  opened rip. IClonc~rning this re~ion JTenrl~nhalI 
snys : " So iFimt cviclcnrr of the p m n c p  nf ill is minem! [coal] was 
w.~cnrerl on the Koyuk, but nlong t h ~  river bnnk. amciatprl with the 
snndston~ [Tertinry ? ]  outrrops. on the T ~ ~ b l ~ t l ~ l i k ,  RW nlln1hPrs of 
srnnll pimp, of I~r ig l~ t ,  ron~pz~ct mnl, wcmingly nf gmd qnnIity." 
A11 the trbnl so far for~nrl in Srwnrd Peninsuln is lignite. m d  th~r t !  
is s l igl~t  prnb1)ility that otht-r kinds of higher grade mill b 
cliscov~red. 
.4n attempt has Iwn rnnrle npar Some to use for fueI the peat and 

vegetable mnterinl which forms the upper U to 12 inches of the 
tundra. The expcrirn~nt nn p t  llns not lwen suficientlp thorough 
to determine its vnllle. It is probabIe, however, that the peat is too 
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f i ~ l l  of rock materinl nnd ice to h valusblc txcept in t h ~  more inac- 
ce~sible rcpiol~s. In special areas, whew the prst hns ncc~~rnulnted 
withottt thr nrlrnixtr~w of mlrch foreip material, it may be of lmal 
importancu to prospectors. The lonp prioil r q ~ ~ i m d  lo  dqv  t h ~  
p a t .  ~ n d  i ts low fuel value will almnys hr dlmwbncbs to its extensive 
11%'. 

GRAPHITE. 

On the w n t h ~ r n  fnce of the l i igluaik hfonntains the prewnrc of 
p p h i t e  has heen k ~ l o w n  for wrnr t imp. 2 ' 1 1 ~  mtrrrpncc is intrrcsl- 
inp, for, as has tmn 1)nintrd c ~ l ~ t  hy hfofit: tlrew arc t h m  digtinctly 
ditlerent awciations of tllifi min~ral .  Asidc fmm tht. srientiffr in- 
t ~ r e a t  a t t s c h i n ~  to this locality, it ia of no p m n t  irnpnrtnnw. o n  
the north side of the mountsing, however, not fnr from Imuruk Rnsin 
( locally c ~ l l r d  Snlt IJr~kp),  thpw is  anoth~r ocrurnUnw of mnphite 
which hns lwn wrcntly ~ x p l o i t d .  At this placc n wriw uf wry 
grnpllitit* 111grrn i~ itltt*rlamina t ~ r l  with morc qtrn r t z w  wl~ists. h111cll 
of thr pr~al)hit~ is ol>tainrd i l l  1,locks 5 f r ~ t  in I(5rrgth nntl n foot in 
thicknrsn, pl.ac%tirally ~ ~ n r n i r ~ d  with forrim1 mnt~riul. Et is rlnirn~d 
t l ~ t i t  wit11 I*UIIF~I hnntl sorting a t*~ry  high grntlt* om call bc o l ~ t n i ~ ~ ~ d  
f m m  the grr)up of clri i~ns .  '1'11~ owners hnrr rrlrth~dy trnnsportcd nrr-  
ern1 tons c ~ f  t11.c. OM in tide n-ntcr nntE cxlwct t o  sliip if for sale in the 
Stnbs. Tlw price of pn]~hi i , t !  is t15trnIly n l ~ o ~ ~ t  4 writs n pnz~nd, nI- 
tilcnlg11 t l le l r  in conniilernl,lp flllctltll~l,ioll, AS ( I I P  mnrket is  xrnnll. It. 

. sonl i l  In' w ~ l l .  IIQWPI+P~,  t.o ~nrtiplr tlw proprrtieq on n tllornnphly 
c.ommercin l lrnsis h . f r ~ r ~  rslculntinl: the vnluo, for rnl~rll nf tvon t hn 
t~igl~-mnrloh Ceylon p.aplbitr tnntaitin 10 to IT, p r  ccnt nf i~rip~rrit ier. 

MICA. 

Mica is nnother nt tllr nonm~talli  f ~ m a s  prorlucts tl lnl hnn invi t ~ d  
some attention in t h i ~  r~gion.  Tn the liigluaik nnd T3rnrl~l~hm 
mountnias thtarr HW t~ srarit-n of granite ~ n r l  pcgmntih diltm ?vllicl~ 
cut the 1 s t ~ ~  hnaic: i t~ tnts iv~c  of thr ICiglilaik gmlp ~ Z L R  jg v l ~ ~ r ~ ( * t ~ r -  
istic of mnny pchgmntites from otllcr pnrts of thcl morlrl, thr crpstnls 
of t h ~  canlportrnt minprals arc: ~x tren~r ly  Invp*. IJnrler such condi- 
lions mrno of  tlw mims  nrt! large ~ n o i ~ g h  to 11nw romrn~rcial vnlue. 
At the pnwnt time the mlp plncr in %wan1 I'cninrznln where mien 
has Iwri exl~loited is in the D c n d s l ~ h ~ n  Morrntnins. Specimrn~ of 
the prodllct 'from this p l ~ w  a h l m  I l ~ n t  t h ~  micn is of ligllt color and 
thnt f rom .wlcr.t~d piccw plates 5 or 6 incl~cs square cw~ld Iw obtainwl. 
TIlc inability to utilizr ~I IP by-pmlelcts find the high mst of mining 
~rnil trnnapnt-tatian will prevent t hr d ~ v ~ l o p m ~ n t  of the pmprties 

s-. in tllr nenr fatlrrtl. 
- -- - -- . - -- --- -- 
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THE SEWARD PENINSULA TIN DEPOSITS. 

The known Alashn tin deposits thn.t Etre of a character mfficiently 
encouragink to warrant 1~rospectin.g arc? limited to the extreme west- 
ern part of Semard Pmiasala, and ttre embraced in an area of about 
400 square miles. Folar h~a l i t i e s  are at present being prospected. 
These are Ear Mo~rnt~in, Bl~clr Creek. Cape MolmntaEn, and Lost 
12iver,namcdinorclcrfnrm north tosauth. ICar Mountainisisolatcd 
from the 0t11w three locntities, whjch am grouped together in what 
is known as the Sork  region. 
The I'ork tin {Ieposits w r o  exalninwl Iq Cnllier in 1903 and 

1904,n and by Hpss in 1905.' Yo mem1~r of the Gealogicnl Si~rvsy 
visited blie mgion in I9Ofi. Sumernus reports indicated that exten- 
sive d~v~lopment  work wns in progress. On~ing to this fact and to  
thc fact  thnt the earlier csa~nin~t ians  hnd been Iimit~d on account of 
bck of time. it was deern~d advisabI~ to  make a mare detailed inves- 
tigation of the tin deposits in 1907. Wit11 this purpose in vipw the 
writer mas instructed to examine ctl1 known occurrences of tin in 
Sewnrd Peninsula and to  give special attention to the origin of the 
ares and the cornmercinl irnporhnce of the field. A summary nf 
results is herewith prewnt~d, wherein it is shown that the mode of 
the origin of the oms has n direct bearing on the ~conomic importance 
of certain iypm of tin rleposit that are now being prospected. -4 
more detailed report. embracing the scientific results af the investi- 
gation, is in eoilrse of preparatinn. 

The variotls localities mi11 be described in geographic order, as 
already enumerat~d. 

*Collier, A. J.. Tln depnsit~ of the h r k  redon. Alanka : Brall. U. RS. GMI.' Rurvey No. 
225, 1904. 

bCol l i~r  A. J,, R e c ~ n t  dewIopm~nt oi Alttuknn tin depwlts: Ball. E. I. Gml. 8orveg 
No. 269. 1006. pp. 120-127. 

a Hew, F. t..Tbe Tork tLn region: BlrlI. U. 8. Gml. Burveg Xo. 284. 1RO6, pp. 145-16'1. 



Ear Mountnin is located in the northwestern part of Sewsrd Fenin- 
sub, in latiti~do f i 6 O  north, hngitudo 166" west It js  50 m i l ~ s  north 
of  Tell~r and 15 milps south of St~ighrntirpf I n l ~ t .  The ~nnantain. 
hnq long. snlooth profiles on thc nartl~prn nnd e a ~ t ~ r n  sid~s. Imt on 
t ha sottth~m nnd w e s t ~ m  s i d e  riws ~ ~ h r ~ t p t l y  h l n  t h ~  t t~ntlrn-crjrer~d 
platenu which lies at an elerstion of 1.CKIO fwt. It is  flat toppcr'l and 
~lttairia n rnarim~~m el~skntion of 2,3OR fprt. 

TIM nnJy cnsr;iterjte obtained hy the n-ritcr from Ear Mn~tntnin 
wna strrorrl tin from EIdorarlo Cmk on Ihp northeastern sitlc of tho 
mountain. S o  t.in ore in plnm cotild kF wen. Att~ntion htis lntely 
l w n  t l i  rprtml to ,some m u m n m  of ppllow coppt-r pyrittbs nn(1 a ~ l e n n  
rilnng tltr mntnct of thp p n i t e  of Knr M0111ltt~in nnd tho rocks that 
havr k n  intruder1 by it. 

GEWERAL GEOLOGY. 

. caw of Elr Notmtain consists of 11 I n r p  intntsiv~ ma% nf 
coam-gmineil mnite.  Radiating fmm tliis mnin Imdp of prnnit~ 
nrP nlltllrroilii t n n p e s  of f inc-p~inrd wllitr v n i t ~  wllirh hare lwcn 
injected into 2 1 1 ~  sl~rr-olmdinp s e d i m ~ n t a ~  rtwkr. TIIW ITT pwmil- 
ingly of R limp rhtlmct~r. compripinp crinkltd l imcston~ nntl lime- 
mi,:, wl~ists. ~ R I I I S ~ P I ~  ~ i t h  numerous rlnartz strinpm. On the  s n ~ t h  
sidr of f he rnonntain the m k s  am mow ~ilirmiiq nnrl inrl~ldt: quartz- 
ites und l~lrick silic~at~r schists. Jlze younpt  rml;s: of i br r ~ ~ i n n  nre 
n y t e m  of quartz porphyry dike cutting !)nth thc 1im~c;t~oncs nnd 
the p n i t r s .  The two most prominent of thrsa Rilrrla h t t ~ c  t i  t b i ~ k -  
ncss of 1 ;  fert ~ n r l  mn IH! t r a c ~ l  for ss~twrnl ihoi~snnrl frrt. Thcy 
Rt.rilre N. 30" E. and north nnd s01it11, accnrdin,q to Ihr. cnmpnsa.. 

Tbe ~ m n i t r !  of Enr Mountnin consists of ~~11-formrtl f ~ l ( l n p ~ m  nnd 
dnrk, smoky quartz r:rystnl~ rrnlwdil~rl in 11 finrr mt~trix of Srldspnr, 
quartz, "nil black rrlian. Tho ~moky qartrtz r g s t n l s  nrr n rllnrnrt~r- 
istic feat nre of thp gi-nnit~,  nnd h a r ~  not jnfrpq~tpni ly Iwrn mistnlren 
by the p~.os]wdor fljr mssitrrit~, cspwinlly n . 1 1 ~ ~ 1  the t-nlor is Innw 
intense. In nrldition to t lw rninernls nnrn~rl, b111r.k totirrnal inr occrrm 
very ~ll~nnrlantIp. Tt is. hower~r,  ~zsr~nllp eonn~rtrtl t r i t l t  nttrrnw 
warns that trnrerse the ~ n n i t e .  T h e  warns con.;i.qt of qttnrts and 
tnumnline and aw ndjoinrd Ilp n lmnd of n l t ~ ~ d  ~pnitcr 2 or R 
inches broacl, T h i s  alt~mtion IIIIS I w n  pmdttrerl l y  t11c irltrorliiction 
of nnmProiIs tourmaline nreclles whirh havr porvn nt  thp cxpPnsP of 
thp earlier-formed fcldspnr. 71tr qr~nrtz-t onmnline warns, nn BC- 
count. nf their mistart* to ntmoqphrric nttnck, weather out in r ~ 1 i ~ f .  
s v e r a l  such seams can Iw! w n  run~ning up nnd dawn the " Earn ?'- 

the granite monoliths respnsikde for the name of the mountain. 



The offsbaots from the main granite body are finor-grninerl nncl 
lighter-colored grnnjtes. They contain, besides quartz ntld felrlspur, 
white mica and, in ninny ~lnces, nurnerarls small three-sid~l prialna 
of tourmaline. 

MINERAL OCCURRENCES. 

. The p n i t e  has psprtprl ~o i i~ i t lera l~ le  inflrl~nce on the sedimentary 
socks that surround it, arid fllc litte of c ~ n t n c t  is marked by a belt of 
rocks of distinct character. S t l m ~ r n t r ~  rninernIs, such as garnet, 
vesurianite. and tourmaline, makc their appearance in this contact 
mne. They nre due in part l o  n ret.rvstnlIiznt,ion of the material uf 
ihe sedimentary roclrs untlrr the influcncc, of the heat fimished by 
t l ~ c  p n i t e  nnd in part t o  a n  nccension of licw miterial by emmations 
fmni t h e  granite during it.; period .of rooling. In ~ddition to the 
t ortrn~alin~. xxinite. ~ n r l  other .rontart-metnmorphic rnineralr, the 
contact rocks nrP flecked 11 t certsin l n c ~ l i t  ies mid? plena ,  chalcopy- 
rite, and a Ii~stroi~x coal!. bhck minenil, all  iron 1)orrtte-a mineral 
ne w  to sci~r~cc ant1 as yet ~innarnetl. Tt is this type of rwk which has 
raised hopes thnt copppr anal lead depc~its nf ~vononlic d u e  exist 
at Hnr Mountnia. Till-lwnri~ y rock alsa is believed hy the prospec- 
tors to occ~ir nlong Ill@ contacts, 
The practicnl inlportunc~ of ~~ndcetaadir~g how these deposits 

were forinerl firiws from the fact that ( 2 )  the ~ i z e  and pcrsipltRnce 
of the deposits u l ~ r t  ( 2 )  t h ~ i r  probable vnlup sre clepnd~nt on t,he 
~ n d e  of origi~t. 

under the f ~t hending attention may be drawn to certain str~lcluniI 
features of the gnrnite t~oas of Ear Mountuirl-fentures which o c c ~ ~ r  
alsa at  Cap. Mountain and a t  Brooks Bfonnhin. It. can h 
from various lines of ~vidence that anv such granite Inass ss thqt of 
Ear BTioantain MU& h a w  ccoolecl under n considerable blanket of pro- 
tecting rocks, Tho s u r h c ~  nf tho granite against hese overlying 
mks is not necesstlrilp mlootl~. but may be gently uildulating, or 
may even contain s h ~ r p  ri(lp=. such as, for instance, have beeti re- 
vealed by the extensive mining oprntinns in CornwaI1. Tl~e iroo,gl~s 
or depressions between thew prnnite r idps  will be occupied by the 
averlying rocks, which will thus apppar imnlemd beneath the p n e ~ a l  
sttrfacp of the granite. .it E R ~  Jlntirjtdin cmsion has proceeded fnr 
enough to strip off much of tl~r jwot~r f i f 'e  ctlppittg of sedimentary 
rocks whicl~ formerly ~rcIrc'tt owrm the granite, though on the highest 
peak-the swtlt peak-tlw pan i i e  is ..;till cm-~recl under a thickness 
of: 100 feet of schists. ( S e  fig. 5.) This erosion has r ~ v e d e d  the fact 
that Xhc fnrm~r  =dace of the , g n i t ~  50s~ mas slightly unemn. The 
1i1ncstone.s qnd schists resting in thcse incqrrnliti~s now occur as 
isolated patches snrrounded 011 all sides by granite. The &ion 
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H C ~ W  Ear M o ~ ~ n h i n  at  Ennmn's ~ l lnf t  (fig. O )  will illustmte this 
f~nture. These mcks may show locaP indications of ore, bt~t  the ore 
rock, be in^ of contact-metamorphic origin, M~IIE have IE small areal - 
extent, nfill have no p t  depth, ind will givo vnt \\-hen the undcrlp- 
jng snrfnce of the granite is mched. The pmspcctor, therefore, 
~ h o u l d  rise considerable caution befare attempting any exploitntiall of 
om Imdi~s  occarxinp in such patches of nwk lying t ~ p n  the sltrface 
of the granite. 

Along the priph~r?r of the granite the are deposits of rontact-rneta- 
morpl~ic origin are more l i k e l ~  to have permanence in depth. What 

J 

Fta, t.-Rabci Inn ncrow Ear Mountain, S ~ a n r d  Ponlnmln. 

is known of contact-metamorphic deposits in other parts of the world, 
honwver, is not of a chnracter to encourage axtravaent hopes for the 
~imilar o c c u m n w  folind nt Ear Mountain. They nre usun1l;v of law 
grade nlid i r r ~ g u l ~ r  i l l  form. Slich deposits are mined in southeast- 
ern Altlslra for their rapper contents. b ~ ~ t  conditions must he oxmption- 
ally fmvorahlr? to make thcm of commercial value. 
O n  the ~iortheastern side of tho mountain, near Vatnq's cabin, the 

contnct rnetnmorphjm hns been more pronoanad than n~nrtl. .Some 
metamorpho*d limcatonc in proximity to s granite dike was being 

FIG. I#.-Hketrh rrectton a t  k:rznlroo'a shaft, En? Monntalo, sbowlag patchen o i  hornlclm 
renting uprm granite. 

pmspectwl for tin om. It contains'srnall hunches of tc reddish-brown 
mineral sI~owing crystal f m s ,  which, when carefuUy exarninod, nre 
seen to be ili~montl 5h.haperl. This is typicaI of pruet. When ollly 
the apes of the garu~t  cr;ynt,al i g  visible it, I ~ a r s  an exceedingly dec~p-  
tivn resemblance to the four-sided pyramid char~cteristic of cassit- 
erite. 

The quartz-tourma1 ino warns that c11t the p ~ n i t e  have already b w n  
dewribed. At various places on Ear Afountnin interlacing net.woks 
of such seams occur, and an extcnsiv~ tonrmalinixation of the adjoin- 
ing granite has taken place, Masses of quartz-tourndine rock haw 
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been produced, little rpsernbIing the original granite. Such occur- 
rences hgve been opened up by shallow prospect pits a t  a number of 
points. It, is qlute possible tllat some deposits of this character may 
carry low-grade values of tin, but those opened thus far  lend srnall 
encouragement; to this iden. The principal basis of faith, as it exists 
in the locality, is the preserlce of abundant tourmaline. It is rather 
generally held throughout this part of Seward Peninsula that tourma- 
line is an infdlible indication of tin are. It is true that cassiterite 
is usually accompanied by tourn~aline, brlt it is cmghntically not true 
that tourmaline is usu~l ly  accompanier1 by cassiterite. Tourmaline 
is of world-wide distribution. and estensjva occurrences are ]mom 
which contain no traces of tin. It monld, therefore, nppear advisable 
i o  p r o e d  cautiously nn thc tourmaliile prospech of Ear Mountain. 

me quartz porphyry dikes merit (letailed dewription, inasmnch as 
they have been asti{-ply prospected for tin ore. They consist of dense- 
textured rnck of dark-blue or p w n  ~01t)r in which are set numerous 
large crystuls of white feIdspnn c1rir1 smoky quartz. In nddit,ion to 
these, bnt orcurring in lesser abundance, are augite of a peculiar 
brownish color and lustrous clystals' of Hack mica. Many of the 
augites attain unu~ually large dimensions-as much as 2 inches or 
more-and are commnnly regarded as <'tin crystals" bv the Ioml 
prospect~rs." The presence of these aupite crystals, thlts mistaken 
for cassiterite, has led to crtnsiderable prospecting of the quartz 
porphyry dikes. KO cassiterite mas risible in the specimens ~ l b -  
mitted to the writer, and he cxwld cletect only the minutest p a i n s  in 
the thin' sections studied under the microscope. Moreover, chemical 
analysis of 'b ore " snmpIes, ~ilade in the Inboratory of the Survey, 
showed the pwsence of traces of tin only, amounting to a few hun- 
dredths of I per cent. 
On the northeast side of Ear Jlonnt~in un nugite-quartz porphyq 

dike has been opened by a shaft and explored by a drift 112 feet 
long. Nothing but hnrd barren roclt was encountered. VTork wns 
suspended, and at the time of  isi it the shaft mas flooded with water. 
Farther southwest, on the extension of the same dike, a number of 
open cuts hew been made on account of the prevalence nf numerous 
large zugite crystals embedded in the dike rock. 

A shaft known as Eunson's shaft was sunk near the point where a 
qunrtz p0rph.y  dike stsilcjng north nnrI south crosses the granite- 
limestone contact. The shaft n-ns reported to be 30 feet deep, but ~t 
the time ef visit was flooded with wnter nnd partly caved in. On the 
dump a, variety of rock is represented. Contact8-metan~oqhosd 
limestone, granite, granite porphyry. quartz porphyry, and various 

.4uplte is npproxlmately half an bpnvy n n  rasslterlte and IR easily dbtingaisbed mrn 
that mlneral by tbe t a d  that it is rather readily fllslble before the blowpipe. Caseiterlta 
Is entirely infusible. 



altvrerl modifications of the quartz porphyry mppear. The qunrta 
porphyry is  partly barmalinized and contains small patches of pur- 
ple fluorite. Amnopyrite is rather abundant. The tin ore reported 
from this lncnlity probably came from highly altered portions- of the 
ql~nrtz porphyry dike. 

RUCK CREEK. 

GENERAL GEOLOGY. 

Thc bed rock of the Buck Creek area consists of slates. many of 
which nre pnr)rly fiwile and resemble shales. Some gmenstones arr- 
ussociatecl with the slntes, but can rarely be found in place. A promi- 
iient cxpo-surc of gwcnstone, home~er, forms a low r l d p  just nort1-1 
nf niick Crc~lt. Thr dntes dip prevailingly at  low angles. The 
slaty cleitvngo is cFcvcIupd in an irregdar and variable degree in 
~liffercnt prtrts of tlic tlrrn. Much of the rock is &alp looking, but 
~t otl l~r  pnjnts, SUCII 81% nt the head of Sutter Creek, the dates are 
thinly fissilr! 13nd thr ~ F P I I V A ~ P  is nt right angles to the sedimentary 
handing. 
Two qlirrrtz porphyry dik& cut the dates at the head of Buck 

Creek. The chnracteristic featttre of the= dike ,  ~pecinIIy of the 
one running northrvrrd horn I'otato bfonntuin, is the ntlmher of 
large, fine glassy qunrtz crgst~ls set in a Iigl~t-gray groandmass. The 
margins of tile dlkes hnve heen strongly c l~ i l l~c l  anrl  how a bluish- 
black rock containing small crystals of quortz and feldspar. Where 
the dikes are thin they consist ~ n t i ~ l p  af this kind of rock. As is 
~lsual in this part of Sewnrd Penitlsuln, these quartz porphyry dikes 
have been prospected for tin, ~ n d  a numhcr of cuts hnve been opened 
on them. One of these cuts shows a dike 10 feet wide, wmewhat in -  
p r e g n a t d  with p-wite, e ~ p ~ ~ i ~ l l y  in the vicinity of seams. A small 
amount of tourmaline in radial groups and a l i t t l ~  white mica also 
appear. Same specimens containing cassiterite ha17e h e n  ohtnined, 
but they sppar to  be of extremely rare occurrence. 

The largest porphyrp dike, which has a maximum thirlmes of 
50 fwt, trends 5. 3s9 W. (magnetic) acrow t,he cairntry. It. h ~ s  
lwen fat~lted approximately 400 feet along the north-south Ijnc. Tho 
line of this fnult is mar1;ed by a great quartz vein, 15 feet or more Eli 

thicImesa. which cnn be traced Pnr considermbly more than a mile. 
The w i n  contains a vast number of slate fragments, nnd cad1 of 
t h ~ m  hns n c t ~ d  as R nucleus around which quartz mqstals commcnt%*d 
to grow. Failurc of the crystals to coalesce in their outer extrcmi- 
tics hns prodtlced rr ruggy vein strnctnre lined with innumemble 
h e s n ~ n n l  pyramidu .of qu~rtz.  No minerals, with the exwption 
of RainP b o t r y ~ i d ~ l  limonite incrusting the quartz crystulq h n w  bwn 
ohserved i11 the vein, so that it is without economic importance, 



BEWARD PENINSULA ma D K P O S ~ .  257 

DEVELOPMENTS. 

On the ridge of hills et  the head of Buck C w ~ k  a prospect hole 
at an altitude of 1,140 feet discloses R fine showing of tin qur\rta. 
The clnirn. knon-n as the " Enrekn," is situnted cm the s~~rnrnit of the 
ridge. The hole is 10 feet deep, and mposes a faca of i fwt of 
qnnrtx, cnrrying a considern ble percentage of ca~4t~r i ta .  The qnndr, 
is milk 1~11ite nnri of greasy luster, arlrl the cassiterite occilrs dis- 
wminstecl through it  in uq-stnllitle aggregates, intimately intrr- 
grown with arsenopyrite snd smoll neetllcs of bl~le toannulinc. De- 
velopments on this property rire ~t prestrnt inadcquntc to  give cithcr 
dip or strike of the ore h d y  rr-ith nny d~gtwa of ccrtnirit,y. 'Tho 
depth ntt~ined is not great cnoaph to esposr? solid hd rocl;, T ~ P  
wall rock is stiII in n highly hhattered condition, dar? to the heave of 
the fmt. About 60 fcet Ervlm the prospect hole crop pin^ ~ I O W  

that  the coltntry mrk (slnfe) is lying nenrly 1-torizontnl. 
At numerous points on the snme ridptk of hills open cuts I ~ R Y R  been 

msde exposing networks of qunrtn string~m in t l i ~  RIIL~C~. 8 0 ~ 0  
carry cassiterite nnd somp nlrrrly S ~ O I I -  smnll rostrtttr~ of hluc tour- 
mnline. At the h a d  of P~!uk Crcrlc n shaft 20 feet clwp mns sunk 
on stringers in the slate. T ~ P  qrrnrtz an the clump ~ l ~ o w s  nbundant 
pyrite a11rI I E ~ ~ P  nnr? t h ~ w  some cnmit~rite. 
In the vicinity of this Ind-mcntionrd mnrrencc flout tin orc has 

been picker1 up in which the rnwiterite wc~trs in n totnlly di f l~ren t  
miraernl nsswiation. It is f o ~ ~ n t l  in a peer) r r k ,  romp& Inrplp of 
radinting groups of ncti nolite. Ihdrr  tIlc microsropc some finely 
grnnalar cnlcite is  bound to 1w nx~ociat rtl with the actinolitt.. ~ h n o -  
pyrite, in ~rnollnts gwntty ~scprtding the cassiterite, is rery abumdnnt. 
A number of open cuts l t a ~ r  Imn r n n t l ~  in the effort to locnte the 
bed-rock so arc^ of this tin nlr. A t  tlw tinw of visit the owner had 
ji~st snccceded in uncovrrinp 4 Ire rrlpe cob tlte deposit in ptncc, so that 
no facts BCP nrailphle ns to its pro1111 IIIC Y ~ I I I C L .  It is appnrently I?-ing 
Rat, arid seems to rrprcst.1~1 a st rnturn nf limestone int~rbedded between 
impervious slates and now highly altewd Ry the action of tin-bearing 
solutions. 

CAPE Bf OUPJTAtN. 

Cape Mountain forms t h ~  promontory fronting Rering Strait. at 
the w~shrnrnc~s~  tbxtrc!nlitp of the ,lrneriran continent. dn the east- 
ern Rnnlc of ill@ rnountni~l art* a few scatt~red honses, which form 
tlir! wttlcrnent known as " T i n  City." Tin Citp is 110 mile.. br 
steamer rot~tc  POIT TI Nnms, with which it is now connected 1~y 
telcphonc. 

3&!22-R~ll. ,Wrd8-17 
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GENERAL GEOLOGY. 

Crape 3fonntain consists of a panite mass which has invaded n 
series of cry-qalline limwtone bf Carbonifcrot~s a p .  The lime- 
stones am l y i n ~  nearly flat, hut wit.h n slight cnsterlp dip, They 
e d ~ n d  eastward nezrl?. to the month of Deitnk Cmk,  whrm they 
ere: fnaIt~c1 apinst  the 'iork ~ h t a  of ltnd~terrnined rrp. At thr. 
cape the Iimentcmes dip in to=nd the ~ n n i t t . .  Some silicrtlus schists 
are associatd with the limestones. Their main development is in 
the capping forming the s~lrnrnit of Cape Mountnin, whrre they am 
300 feet tllicl;. Pomp narrow dikw of bnsnlt cut the grnnite as 
e x p d  in mining sprntjnns. 

The p n i t r  of Cape Mountain is n mnw-pn ined  grng rock, 
strong1;r porphyritic. rontainirlg numrrons lnrp  rrystnls of fc1~1~1)nr. 
The ~sscmtin? nlineraln mnking up thc granite nre. in addition to tho 
feldspar. qtrrrrtz ~ n r l  hlndc mien. rUonp thr rontnct wilh tlw limr- 
stonc t l ~ r  fcldspnm nw n l i n ~ 1  with their lonpr IIXPS p~rallcl.  hlorc 
commonly, I~OITPVPI: ~ I I P  amnitc h m c s  fine grained ~ t l n n ~  it.; 
marrin. nnd flnoritr. taamaPin~. and mhitc mira npppar. h num- 
Iwr n f  tFi lrrs. stnndiag n ~ n r l y  r-~rtical, cut t h~ rucks slrrmnnding nncl 
m-erlyin~ t EIP g r n n i t ~ .  In ntldition, Ilorixontnl sliwts of ,mnitr! hare 
k n  forrml in lw twcm thr lirnmtant. Iwtln. Thew f~nturrn tmrl  to 
incmase tthc Emgtlnr cl~nrnct~r of thr! cnntnct h i ~ r f n r c  hctmwn thrl 
lim~stancg nntl the gsanitcm. Some litnrgtono tnnsws WPW t r o k ~ n  off 
from the roof whir11 mccr~r l  tlla p n i t e  at the titnc n f  its intr~ision 
and pnrtly wnk into the molten rork. An i sdatd  limestonr pntrh 
wliicll had this origin m t s  in the gmnite near the head of Lagoon 
Crr~Jc. *\ttention is d r ~ m  to t h w  for~ndcrrd IJocks of limcstone, 
l~errti~w. i f  nnp ow nccam along t b i r  contacts, it cnn ham only n 
lneapr ilistrihution. Tlic principnl effect of the intnrsinn of tho 
p m ~ i t e  on the, surror~nrPing lim~sione llns \wen to coarsen its grain 
t~nd to pmluct! n cnnw.-e wl~ite marhl~,  extending at n maximum 300 
or 31K) fwt, from thr ccmtect. Proximity to t h ~  b n n i t ~  cnntnct i.; 
indimtcrl in mRnp places h>* the p e c ~ ~ l i n r  rough nppnrnncn of tElu 
] imwtonr, rllrp ta t11r rfer~lopment of small pn tche.: of limn-silicttt~! 
m i e ~ r ~ l s .  ortlinnrily invisible to the eye. Tilw w a t h ~ r  oot in relief 
n n ~ l  g i \*~  the l irn~ston~ a chararteristic "sbapm" Rppearnncc llenr 

ihr pranih Contncf metamorphism is w l ~ t i r ~ l p  ram, and is con. 
fitled mainly to the limestone adjoining the d ike .  

ORE DEPOSlTS 

Tin ore occurs in t h e  ways at C a p  3Ciotmtain-(I) in to~~rmalin- 
izcd fir~nEl@ dikes nnd peripheral portion3 of thc main ~ n i t e  m n s ;  
(2) in contad-metamorphic rock : (3 )  in veins in pmnit~ and us Rn 
impregnation of the adjoining wall rocks The miner makes no dis- 



tinction between the fimt nntl wmntl modqs of occurrence. In p n ~ r a l  
it may be said that the ore of the first type is apt to be o f  lorn grnde, 
and that the second is an nnlikely lionrce of tin ore. The third is the 
normal type of lode tin the world orer. 

Some of the dikes cutting the limestone show marffins which are 
strongly tonrmalini~~d. I~r~rge masses of bIuish totirrnnline oectzr, 
and wme of these carry rich hunches or pockets of tin ow. The lime- 
stone adjoining the dikes hns here and there been convrrt~d into 
coarse white spar j'tl which ntlmerotls prisms and cn lurn~~s  of tour- 
maline arc! embedded. In p l a m  it is dificult. to discrimin~tc between 
~ourmalinized limestone and tourmalimizd dike roclz. Tbs tourmalin- 
ization, llowever, appeers to be purely local and ~rrn.tic: in occur- 
rence. Fnrthermore. the tourmnline, tho@, es nlwarly stated, in 
soma places rich in cassiterite, is in general qnitc barren. 

The contact rocks adjoining the main panite mnss nnd some of 
the granite sills have been prospected at. s number of places. A 
heaqy p r n  rmlz, here and there showing pyrshotite, has been re- 
garded as tin ore, hut microscopic and chcrnicnl ~nnlv9is fail to reveal 

FIO. 7.-fictlon ammar Zapoon Cr~ok ,  Cape 3Iountaln. om-half mile below Canw cl&lm, 
showing thln capping of Ilm'eton~ smting in g r g r a n i k  

nny tin. The green rock is locnlly known both ils '' greenstone " find 
ns " tinstone.?' D is a finely grannlnr rock con5istinp of aupitc anrl 
fluorite in equal proportions. This rmk is well. e x p o d  in R cr~t  or1 
the Canoe claim, where n few feet of it directly overlie: n p a n i t e  
sill 8 feet thick. At. other points on Cnpe Moantain, nntnhly half 
a mile north of t h ~  Llrcky Qtieen. the augite is embeddcd in calcite. 
The mgite, which i n  irnl~st~:tI l~  well dereloped for 11. contnct-meta- 
morphic rock, is af hron-n color and does not look unlikn cassiterite. 
Where tin is suspcctd in swh CDGIZS. assays Cnn give thc only relinble 
information. 

The statements regarding deposit9 of contnct-rnetnmorphic origin 
made for the Ear hlountnin region am q n a l l p  applicable to Capo 
Mountain. (Sco fig. 7.) In addition, the. highly irregular nature of 
the pani te contact makes pro~pecting for surh rlcposits difficult, and 
w0111d entail llcavy and probably unanrrantnblc expenses in mining 
them. 

Up to the prewnt time a single narrow quartz vein has been found 
in place, cutting the granite on the north side of Cttpe Mountain at 
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an altitude nf 1,850 fwt. The vein is a m m p a n i d  by some alte~a- 
tian to pwiwn and by p~rt ia l  twrmalinization of the ndjoining 
graaite--chanps charncteristic of tin-bearing veins. ilt other paints 
on Cape ;Ilonntain cassiterite accornpnied by tourmaline is! found 
as an impregnation of the p n i t e  adjoining slips or fault planes. 
This tppr of cmurrencq in the opinion of the writer, holds out greater 
pm4biliti.c~ for dlc f t ~ t i ~ r e  of the district ns a tin producer than do 
t hc ot l~cr  two. Unfnrtl~nntetp exploratory work has been confined 
mainly to tht! contnrt tleposits. 

DEVELOPMENTS. 

At the tima of visit two proprbies nn~y  were being actively 
wark~d-thoso of the llnitcd Statu~ A1nsk:ka Tin Mining Company 
and thc nnrtels Tin Mining Company. 'lie for~r~er property is 
sitnnted ncnr tho ~umrrlit on the north side of Cape Mountain. De- 
re lopn~e~~ts  ap  to thc end o f  Jnlg, 1901, consisted of a shaft wported 
io he 22 fccb deep, IIOIT fillecl tvith water, and n ?-foot, tunnel 870 
fect long. Tha compnnp has e l w  erector1 n 10-stamp mill near the 
b~ach  ~t Tiri Qty. 17o11r mcn mere employ~d nt  the time of risit. 
The shaft i s  srmk upon a qunrtz Tcrlp 1 foot thick, driking X. 45" W. 
(magnetic) r~nd dipping ROB E. 7'11~ tunnel. ~ v h m  nltitude is 1.6M) 
f e ~ t  according do anrmjd? is drivcn in a direction S. 40" IT. thro~r~lx 
bad,  firm grnni te  and is expcckd to tap the ledge 2850 fept h low 
t h ~  collnr of the shrift. 

The nmin derelopmrnt work by the Bartel~ Tin Mining Company 
has k n  done on t l ~ c  Grth Star propcrtp. Eight men mere prn- 
plo~ed  tdnriug the s~rrnrner of 1907. The n i ~ i n  tunnel with its drifts 
nncl winzes n g p c p t ~ d  750 feet in length. This t ~ ~ n n c l  is Ilaing 
drivcn la mtch the pni tc - l imedone  corlt~ct ~t n depth of 100 fwt 
Iwlow the workings of the I , I I P ~ ~  Q ~ i e ~ n  tnnnel. i i l ~ o t ~ t .  4 0  f ~ p t  from 
the rnontlr t r f  the tuunel rr bnnd of pmxiitc was enmnnter~d c a q i n g  . . 
mtmerrolis rrgble cry~tnls of cawitclito, nsswiaterl w it11 Aomv tour- 
maline. The width of this band is nbor~t 1 ff inchpa. Thc g r n n i t ~  ia 
soft and iron stain~d, The swxeeding A ' f c ~ t  consiatq of prny hard 
p n i t e  c a r q k g  pyrite diss~minnted t limugh it. Th is  isi followed by 
15 feet of iron-stainer1 granite, At thc t,ime of visit the 18-inch belt 
nf rich tin nre had not been drifter1 on to prove its persistence. Thc 
drifts branching off from the mnin nclit follow the contact of R lnrge 
Timer?to~ie hlock which was evidently tern off from t,he mnin lime- 
stone mass anring the intrusion of tho granite. In  following this 
contact, ~ h i c h  proved to be of s highly irrep~lnc naturc, scveral 
winzes mere necessary. 

A new tunnel, RS feet below t,ho North Stnr tunnel, is  being rim 
from the surface to connect with the low& drifts reached by these 



winxes. The grnnite along the limestone coritact is chnrpl wit11 
numerous radiating groups of tourmaline prisms, with iron oxide, 
nnd locnlly with pyrite and tin ore, Some cruul~ing h ~ a  taken place 
along the contact, and h e a d y  iron-stained ~ 0 1 1 p   matter, n foot in 
thiclcn~es, llas h n  prodtiwit. At points where the ml clayey mnte- 
rial is  ulcaent the is fresh and the p r o p s i v e  incrcn-* of fine- 
ness of grain as the tontact is approachecl cnn lw noted. 

A mnsidembl~ ~ o I Z ~ O R  of the energies of the campnng has becn 
expndetF on aswwnent work on the lllltnerorrs clainiv which it holds 
on Cnpe Maunttlin. 

IXHT RITER. 

Imt ~ i r c l r  is n smnFl str~nrn rising near Brooks Mnt~ntnin in the 
nol-thwestcm p ~ r t  of Sewusrl Peninsula and flowing soutllwnl-cl into 
Rering Sea. T ~ F  tin prospects of this region are lcicatetl G miles from 
the coast on Camiteritc Creek, 11 brunch of the river. 

GENERAL GEOLOGY. 

Tho bed rock of t h ~  I ~ s t  River region is prev~ilingly limestone, 
knanm RR the Port C ~ B I P I I ~ O  I ~ I ~ C S ~ O I ~ C L .  which Ilas bwli determi~wtl 
an fossil eviilenw to bc of Silutinn t i p .  The I'ort Clarence Iilnestone 
dips to the nortll nt  nn nnglr of nlmut 20°, and in this region hns n 
thickness of not, lpss ~ ~ I R I I  ?,OW fwt. TWO t p p  of mck can rcwtlirp 
be dic;ting~~ishcd. Onc conhists of s c l ~ r k  Icaden-gray limestone , 

forming rnnssjw M s .  It 1rrcak.i into I n r p  blocks nncl on fmctnrc 
appears somewhat crystnllin~. Thc other is ashy p y  in color and 
is of den* textrtw, Iike litlhapnphic stone. It breaks readily into 
l a r p  t l i i  slnh snd mnny of t11w are covered 115th f r a p ~ n t s  of 
fmil mweeds. Some shnle is lmnllp associnted with the l im~ston~.  
Xear the, bead of Cnsitcrjtr Cmck t h~ Iirnesto~le is intimately banded 
with shale and intensely crampl~d. 

On Tin Crcck, another trill)iltnry of Lost River, n small granite boss 
a third of a mile in rlinn~eter is intrr~rlec? into the Iimestone. Its 
principal d e c t  has ~ W I I  tn convert the snrrounding limestone into 
R white marhle. though Iort~lly snmP 1urp rnnssw of cantact-meta- 
lnorphic minerals h n v ~  h e n  fonnecl, ~rtnsist~ing chiefly of brown 
garnet and vesuviatutc. ,I considcral>lr nuurbr  of qunrtz porphyry 
dikes pierce the limes%one. They nnr~ fnirly pcrsi~tent and can be 
traced for several miles tlcross t b t ~  country. The q~iartz porphpjb~ 
nre light-colored melrs uonta ir~ in~  small g l n ~ y  cli~artz cryst,aIs ernbed- 
ded in a matrix irresolvnble by t,Ilc nalrerl eye. 'She main tin pros- 
pects of the region occllr in higl~lp a1 tcrcd dikes of this character. 
The various other dikes have all ~ ~ l c i v e r i  =parate ~~arncs rrnd ha-re 
teen more or less prospected, on what encouragement, however, the 



writer is aneble to r~nderstnnd. Thcy are usually unrnineralised, 
except for sporadic cr11ws of pprite, and them is no known reason 
why they should become tin benring mith depth. 

CASSITERITE PROSPECTS. 

At Tin Creek some thin quartz-cwitedte strinprs have k n  f o n d  
in the grnnite. Collier has shown thrtt some p~ritifemus granite-fiorn 
the sRmc locnlity contains 0.3 per cent of tin. .A cut has k n o p e n e d  
on this occurrence and shows a ntunber of n a m w  bands of nltemtl 
grnni te cnrryilig fincly divided pyrite and amnopyrite. 

The principal tin prospects are locatwl on Cassiterite Creek and 
occur in the qu~rtz  porphyry dike h o r n  as thc Casuiteritt! l d ~ .  
This  dike is 6 to 10 fee t  thick and can Ix traced from thc! llmd OF Tin 
Craek in a northwestrrly direction over to Lost River. a di~tancc of 
3,000 feet. The conspicuous features of the dike rock nre it? white 
color and the numerous fine crystaIs of quartz embetlded in it. The 
quartz p r p h y  dike 11~s broken through an older dike, a fcldnpar 
porphyry, along a portion of its course. 

The tindwaring portion of the dike l r a ~  n maximum length of 3,000 
feet. This portion is marked by n large nrr~ount of ulteratjon, n 
highly varied mineralization, ancl an intcnsa senming of thc ad jncent 
limestone with innumerable veinleta The tin om contains cassitcrjte 
and wolframite, associated with iron oxido, pyrite and armnopyrite, 
some molphdenite, nnd ramlg r little gnlenn and sphderite. The 
pnguo material consists of kaolin. qi~artz, fluorite, zinnwnldite, topaz, 
and calcite. though nl l  are not prcscnt topttier. The richest tin ore 
is associaierl with quark and lithin mica senma an inch or so in thicb- 
new, catt ing t 'tl~ quartz porphyry. Considernbl~ alt~rntion has taken 
p l ~ c e  in the rock adjoining the warns, and c~ssiterite occurs ns an 
impwgnntion in h e l t ~  pnrallel to the sfringem T\'olframite is con- 
stu~itly awncia ted wit11 tllc cnwiterite, and tllough no ~ c t u a l  tests have 
been ma&, i t  is prol~nbl~ that the tungsten content of the lode is as 
valunble Ra the tin. Il'llere no such warns occur the quartz porphyry 
is h u d  and b~rren and contains no cassihritc. The dike is intensely 
and irregularly slickensiderl. Clny gouge is cornmon and the whole 
mnss nf roclr is stnin~d TPd with iron oxide. The liniestone wall 
rock, ~ O T C V P P ,  i s  firm and hard. 1t is considerably impregnated mith 
flnorit~, whirh glows with a greenish light, n.heu struck with the pick. 
No cnsqiterite appears in the wnIl rock. 

A few h n n d r ~ d  feet north of the Cassiterite l d e  is another gunrtz 
porphyry tlilce, known as tho Ida Bell lode. It is about 35 fcct thick 
on the sumlib of the hill between Last River and Cassiterite Crwk. 
The rack is dense and fine grained. In the Gcinity of Casiterite 
Ceeek stringers of quartz and cassiterite with some wolfiamite. an 



inch or SO in thicknms. cut the pnrphpy dike. The alteration tlukt in 
so char~ctcsistic a feattire of the Czwsiteritt! lode is conspicuously nb- 
sent fmm the Tdr I5elE quartz porphyry dike. 

At the timt nf visit fiw t~mnets had k n  driven on the Cassiterite 
lode, thrce of which I \ + Q ~ P  open and cortld be examined. T n n n ~ l  B, 
'1GO fwt n l m v ~  C ~ ~ ~ i i f ~ r i f e  CI'PP~, wns 180 feet long. The tunn~l fol- 
lows the sot~tltern rnurgin of the dike and is partly in limestone. At 
46 fwt. fn)m the mouth drift 1111s lmn run 10 feet to Iht: north, 
crosscottjng the torle. Tunnel h 1, 170 feet ribo-re the creek, was 80 
feet long. The tIilze mclr is soft n11d can be augered, so that an 
advnnw of 1 fcet prr ilny (singlo shift) is easily made, Both thew 
tunnels are on the ~1st aidr nf Cnssit~rite Creek. On the west side is 
Tunnel E. 100 fw t  lang. 9-foot crtnscui hns been driven 50 feet 
from the moutl-i of thin tu~acbl. From the fnregoing st~tements i t  is 
apparent that dcvelulwn~nts nw substnntinllp the same as rpmrdwl 
hy Hess for 1905. 

One mile north of the Cnssiteri te lode i g  anall~er tin-hearing quartz 
porphyry dike. m-hich hns l l ~ r n  ntlmed tlw Dolcnnth lode. It is franl 
2$ to.3 feet thick. strikes Y. 50" 15. ( rn t~gn~t i e ) ,  and dips 65" STY. 
This dike differs considrra1,ly from tllr .two previousl?~ descrihrl, 
[loth in its miner~ilogy r11if1 i n  f 111: 11imFt! of r)cclfrwnce of the tin ow. 
It is so highly altered thnt i ts  original qr~nrtz ~mrpl~pn; charncter is 
not readily nppamnt. Sorne rno~~emwt  has taken pIncc dong the 
mnlls  of the r l i k ~ ,  esppeinlIy on the hr~nging wnlI, forming a crl~sll ' 
zone 1 to 6 inches thick. The dike rock is benvilp charged with 
a m n i a 1  pyrites and totlrmalinc and corltairls snmn cnwitcrite dis-  
armin~ted through it. The limestonr wnll rock llns been conwried 
into coarsp white spar. mnch of ~vhich  contnin~ rlurncro119 m n I I  white 
prisms of tremoIite. Cassiterite wcnrs ernlwdd~d in this spnr, and is 
Incdfp som~what rich. These bands of wnll mck carrying t in ore, 
ncc~rrring on both font. and hanging malls, nre n o ~ ~ ~ h e r c  marc! t h ~ n  fi 
inchc.s thick. Cassiterite also m a r s  in the wa11 rock intjmatcly inhr- 
&Town wit11 pwk~t-like milsses of donbnrit~. whicli i3 n lmrasilicate 
rclat~d to topnz. The Dolcoath dike hns been opennet1 l ~ y  Pour cutn, nZ 
which the cstrmes w e  3.000 fwt apart. An away of ore from one 
of the crosscuts was reported t c ~  have yielded 1-15 pcr cent of tin. 
h highly in t~~vs t inp  nl inera1 deposit, occmring opposite t 110 mot~th 

of Tin Creek, on the riclgv betwren Lost R i r ~ r  nnct Left hrlc ,  wns 
shown to the writer HS 11 gttle~# I I I W S ~ P C ~ .  pninted 011t R(, flip fjfnp, 

hawev~r ,  wolfrrt~rzit~ i s  probnblv the most vnluable part of the cle- 
posit and the p~~c.sm~rtl of tungsten has w~bsequently h e n  17rrilied 
in the chemicnl labornlnry rrf the A~rvey. In adrlitio~l to the wol- 
framita, considershlc e l ~ n a  is present. Much of it is intercrystal- 
lized wit11 n brown-blnrlr rnincrttl which gives re~ctions for tin, .cop- 

Bu11, 9. &. C3coI. Sumw Xo. 284, 19%, pp. 1$-150. 



pr, zinc, iron, rind pulpltur, and hns h e n  identified as stannite. This 
is: the ot~ly known ocrurrcnw of starmite. in the Maskan tin region. 
%heso rnrions rnincri~ls orcur ernhlded in a gangue of topaz, mith 
some dwp-pl~rplr fluorite. The topaz is crystallixd in fine radial 
n p p p t r x ,  a few of tllern half.  an inch in diameter. The big11 
3prrifEe gravity of tr~pns (3 .5 )  accounts for the unusual rreiplit of 
the ore. , Is~nps are clt~irned to show alsa ret tirns in si1ver.a Thr sar- 
 far^ rrte i.r stnined binrk Ijy manganese derived from the ilecomposi- 
tiotl nf the mnlfmmilt~. .%me nxrlrite iu also present nnd clolibt- 
less rl~rivcd from the copper in the stannite. Little hns been done 
to pmve this property. The surface indicntions shorn thnt tho min- 
~rnlization lms taken place along a f a u l t  zone, running enwt nnd 
we~ t .  whirh hus IWII I~reccinted nnd recemented. An open cut ~lu~wrr 
61 r i n ~ r s  of om occ~lrring in a belt 1 foot thick, forming u drinp~r 
ItwFr. 

Stannite! is not R ra1ilnble ore of tin. Its occurrence in amaunta 
stlfiicient ta form rn om is e-xtrernely rare. In only (Inn plncv in 
rcr-~nt y c ~ r s  1111s it k n  found in snch arnorlnts-tlt the Oaritll~ tninc 
in Tnmanin, where rn nrpntif~rous stannite is nssncinkrrl with 
pyrite nn11 rhnlcopyrite. Rem it was mined for silver nntl r:opper, 
nnd ille tin wns rejected as waste pmclnct. hrrnnpmrnts w ~ l w  
finnlly rnntlp with t h e  srneltcr that for nw enntnining nt l ~ n s t  S per 
cent of t in $5 per ton should k pnid in nddition to the nrdinnrp 
returns fnr silver nn (1 copper.'* n'ol framitr, whirh occurs n . w i a t r t l  
with both the crtssiterite and stannite of the b 9 t  River rrginn, is  
vnl~tikble for its tnnpten content. IYolframite ia a t ~ r n p t o t ~  of iron 
nnd rnnnpnrw, the pi~m min~rnl rontnininfi i T ;  per rent of t t ~ n ~ i c  
trioxide (IVO,). Tunpien ores which nrc tlwrl for steel hard~ning 
nrc pnid for on the husiv of t h ~ i r  percentage of hngstic trioxirle. the 
prewnt; price being about $10 pPr anit. Ores roncmtmted tip ta GO 
or 70 per cent would thewfore havo a value of to $700 per ton. 
ITol fr'rarnite is distinguished by its h i ~ h  gpccific gravity, p~rfect 
cleavage, blaclr color, rind hrillinnt sl~bmrtnllic lllster on its cleavage 
films. It is softer t h ~ n  cassiterite ant1 can b~ ~crntched with the knife. 
In the k t  River region tIlp iron-rich zinc 1,1ende of Brooks 31011n- 
tain resembles wolfmmitr! in mlor and luster, hot differs in tht! fact 
that its chntvn'np f a t w  shorn six diflcrcnt cllrections, m h e r ~ x s  in 
wolfrarnite all ~ ~ P I ~ V B ~ P  f f n ~ ~ s  nre st rjrtly par~11~1. In the absenw of 
chemical tests this is the only means of distinction between the two 
minerals. 

Illncc tblm p a p r  m a  wrllten n t u r a s  from nn nssay made l q  Mouz .& Co.. oi New 
Yo* on m sample nubmlttd hy the Snrvey show 22". o u n m  of sllver V r  ton. 

\I'mlTer. 4 : .  X.. RFyort on tbP h h a n  nllvcr-ltad mlnlng field, Govt. Geol. O f ! h ,  T a b  
manil. 1m. 



BUCK CREEK. 

Developments snbsequent to 1905 haw se~-ealed few npw facts of 
interst in I-egrd to t.he pIacefs of Rurlr Creek. The ,mrels Imre a 
length of abri~tt 4 miles and are of s11plIow depth. n'orlr below the 
mouth of Surter Creek hns shown that the pal-el is froin 120 to  1GO 
feet ~ i d e !  a-t-eraging about 155 feet. .-I pi2 RI-emging 5 fpet in 
clepth has shown that the gravel map run as high as 25 pounds of 
concentrates per cubic garrl. The ~*ichmt parel rests immecliat~ly 
upon bed rock and is exceerIingl;l!. clayey ~ n t l  tougfrly bo~md topt.her. 
It gives difftculty in wasl~ing, the clay having rr tendency to roll up 
in halls xnd mrry cassiterite nag,mpts owr the sluice boxm. The Iwci 
rock is a broken shale or skte that is r e l y  clayey bat contains no 
cassiterite. On Sutter Creek, the large w~thern branch of Buck 
Creek, there is a considerablr b d p  of ,m\+el, and. the dirscouery of 
stream tin has recently been mporteil. The other iributarie.9, 
gulches, and '; benches'' of Buck Creek contai~i little or no pra~tr-el, 
at least in arnonnts sufirient to mnrrant any considerabl~ oi~tlny for 
the p u ~ w s  of placer mining. 

The stream tin of Buck Creek is clearly derived from the ero~ion 
and concentration of the cnssiterite occurring in the qunrtz st.rinprs 
so abundant throngho~~t the area. This source mas partly si~pple- 
rnentd by the aqsiterite occurring in the actinolite rock, and to 
lesser extent Ir?y that contained in the q n a ~ z  porphyry dikes. As 
these bed-rock sources nre knovn to occur in place on the slzrrlmit of 
the hills, nt the head of Burk Creek. i t  is probable that the cmlcs 
ff owing into Lopp Lagoon carry st~T:lm tin. But, whether cassiterite 
is present in paying quantities is purelp a matter of accurate sam- 
pling and not of opinion or theory. 

TITO companies were in operation on Ruck Creek during the last 
season, but on account of the n u m l ~ r  of adverse circumstances t h ~  
output m s  less than anticipnted. Placer mining was confined to a 
small strip just belorr the nlonth of Sutter Creek. The prorli~~tion 
for the season was approsin~ntelp LO tons 

At the beginning of the sensor) the American Tin Mining Company 
was working its ground by 111enn.s of nn filltomatic wmper and I~elt 
conveyor operated by n 33-horsepon-er oil-burning engine. Ea,rly 
in August, however, extortionate freight rates on the tranqportation 
of crude oil from Nome to york and the imperfect adaptation of tho 
scraper to  t,he character of the gravel necessitated a change in the 
metlloll of working. Shoveling in mns then resorted to, with resl~lts 
at least more satisfactory than those attained with machinery. 
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GROUSE CREEK. 

i f w - r n ~ n t  work WHS done on a numher of clnimsn on Qrouse Creek 
~ n t l  two rrf i t s  tribr~tarim, Sterling and Slzooln~m cw~ks. The. re- 
sirltn fire not Icnnwn. Scrme gpld sifted out of the concentrate~ from 
Strrlinp C ' w k  I\-ns f l ~ ~ t  t~nd conm,, not greatly waterworn, and with 
q ~ ~ t ~ r t z  still: ndbcring i f .  

FAIRHAVEN DISTRICT. 

h snrnpt~ of black-snntl ~ o n c ~ r l t r ~ f  A mt in for det~rmin~tion fmm 
IIumhltlt Clr~rk pr'ovrtl to 1~ n vcry rich tin om, conttlininp lew 
than $5 fwr tori in ~ o l t l .  Atmut two-thirds of the sample wns pyrite. 
Anotller narnpln ~ c n b  i l l  from Kotignsok Rivcr wns fouad'to contnin 
canaitlcrt~lllo r:wsiteritr, h11t  fnr 1~s.i than thrt from Romlmldt Crwk. 
It contninerl, howev~~. ,  85 oirnws of ~ l r l  per ton. 'Thp sample was 
two-thirds pyrite arid contnirled ebout 10 ppr cent. of nlagnetite. -1s 
the hentlwnicrn nf I1~11~11~~141t C m k  .rlrain tho Hot Sprin,m: panite 
firen, the tin JVRS prt~lwbly Opr iv~ ( l  fmrn thnt rpgon. Coliipr states 
that snmplrs of tin 411c p ~ t r p r t i n p  to wnic fro111 it were brougllt to 
Xome lntc $11 tho seasom o f  1!02. 

The AFnskttn lode tin d e p i t s  nm n m i ~ t t r l  with p n i t i c  in- 
tmsires. The ore mrnw in n rsricty of ways: 

( I )  In highly a l t~r~c l  ql~artz porphyry diltm. 
(2)  In tlo~~rmalinjzed margins of panftc mngw nnrl punitir. dikes. 
(33 In wntact metamorphic deposits. 
(4) In qrlartz stringers cutting slates and lirneston~a. 
( 5 )  Tn quartz reiaq ctittinp p l n i t ~  and ntmmpanierl 1)y impremu- 

tion of the ~djoining p n i t e .  
F fi) TII M s  of art inolite mrk intemtratifietl npith s l~tes .  
rnnsmach as the granite -intrusit-ea have in mnny pl~ces  pro- 

fonnrll~ m d i f  ed the sedimentary rocks surround in^ nnd rrlrrloping 
tltetn, with tht! p d n d i o n  of numerous nnusud and h a ~ v y  nlincsals. 
i t  has hnppned that the contact-metamorphic deposits havc rrrei\wi 
Z he rnmt at t~nt ion .  This tendency to regard the co~~tacts  ns furornble 
orr hori?orr~ tins ~ P I I  strengthened p ~ r t l v  by the fact that mmc rirh 
mnws of tin ure E l n r ~  teen found near to~lrrnaIinizcrl lirucs30nc, H I I ~  

p ~ r t  l y I,!. f hr rlmptive resemblance which the henvy ccnt~ct min- 
~ra l s .  nur.11 r s  garnet, I ~ n r  to cassiterite. The chanm of fintlinp 
~~nrkablo tin mines in dppmits of this type are, however, ext1.erne3!1 
slight. Qunrtx porphyry dikt?s, locally known as lodes or even as 
qnnrbX wins, I I R V ~  lrwivrd mnsideral)le attention owing to the fact 
t h n t  the original discovery of l d a  tin in .Uaska was made on a 
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highly altered dike of thia character. The anw~lcomc fnct shnnlrl IR 
spretIily realized that f ~ \ v  of tllese dik~.s Ilnld out. nny induc~n~cnts 
  hat ever as pmpwtive tin prrwluwm. Of the other types of occrtr- 
rence, some of whirl1 nre nf prnrniaing rhnmcter, it can 3w said t lmt, 
from t l ~ o  poirrt of vipw of tltc conaervativ~ mining mnn? their valrlc 
wmains y.pt tn he proved. 

I)evclopmcntr illmnghatzt the. rcginn are ftr the mwt pnrt still in 
l1ie pn>spect ing stage. J t n y  of the npen c l ~ t s  hnvc not WRC~PLI wlid 
Iwlrl m k .  To tonnnp of III'P, 11-if11 on(* exceptinn on Tiost, l i i v ~ r .  llas 
y~t.Imnr blork~tlaut. I t  fnllows. then. thnt ,  trn nrmunt of i r i r ~ r l q i ~ n t e  
d e v ~ l o p m ~ n t ,  no dntn arp ~~vnilablc far n p u f p  ~ s t i n l t ~ t o  nf t l l ~  f ~ ~ t l ~ r t !  
comrn~rcial importnnrc of tho ,11~.rkn tin dcpositn. Thc rrgic~n is 
plninlp not " n poor mnn's cnnntry," 11111 nppwrs, huwcwr, to s f f ~ r  
n limited field for cautious ~xploration by capitnl. 

The plnr~r dt!posits, nnd l l ~ o s ~  fronl 11 r;ingIv. s t r ~ a m  only-ll~~rk 
Crcek-have yo fur s ~ p p l i ~ d  the bulk of tho ,ilasknrl tin. 



THE MINERAL DEPOSITS OF TRE LOST RIVER AND 
BROOKS JIOURTAIN REGTON, SEWARD PENHNSUU 

rest River is a smnll stream rising in the heart of the York Moun- 
tains, in the W C S ~ ~ ~ I  part of S P W R P ~  Peninsula. It flows southward 
into &ring Sen ~ n d  has a total lengkh of 9 miles. Its valley is 
bronc1 nnd rrpm nncl ftvnishes a goad wagon roadway. The region 
is tlestitute nf regeintinn, even tlie arctic mosseg being scarce. The 
pnelal  p~ologic fentn ~ P P ,  are describ~d in the preceding paper. The 
Lost Rivt>r rcgion tlisplays IL varied miheralization, tlncl prospecting 
l l i~s rlisclowd, in utltli t ion to the t in  rleposits pr~r ior~sly rlescribecl, 
occurrencrc; nf si1vc.r-lent?, tnngst~n-lend, copper, and perhaps gold 
deposit.4. 

ALASKA CIIXEF PROPERTT. 

Thc Alnslcn Chief is situated milas from 13ering Sea on Rapid 
E i v ~ r ,  tllc l n r p  western t~rnnch of Lost River. T l ~ e  \vorlrinps are 
located on 11 small guldl tributary to Rapid Riv~r .  The country 
rock in tlw vicinity of th is property is a tough, fine-pailled lime- 
stone, lying n~sr lg  horizontal. Locally the ditmta are bbnckld and 
S~IOIV crlisl~ing in the crests of thc buckles. h fault breccia, 1.5 fret 
nyide, consiqting of ~lnaIl angular frnpents  of limestone cemented 
tagether wllite calc-spar, is exposed in tlie creek one-third of a mile 
wcst uf the mine. Rasrlt, in the: form of a narrow dike I foot thick, 
is t11~ only otl~er rock known to 1 ~ e  in plnw in the near vicinity. A 
few tho~~snnrl feet ta tlle ewt a tiumber of  quartz porphm dilces can 
h seen cr~ tting the limmtonc. 

RIP original shaft wns mnk on n henqr b d p  of lwm~rs red iron 
oxide mntnining p l e n a .  mporkl fo lw 12 feet thick. .at a depth 
of 35 f ~ c t  work wns saspnded. ndit, 113 fwt long? d r i ~ e n  85 
feet below ibc collar of the shaft, encountered the same ore h d p  50 
fcct bclo\r the Iwttom of thc shaft. The ore was still oxidized. 
h h a t  i feet of l o w - p t l e  plcn!nn ow mas expmd. 

On the enst side of the gt~lch a devious tunnel. nbe~it GOO feet in 
lengtl~, wns clsiven to  catch another body of galena indicated on the 
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surface. The tunnel follorr..i a zone of rnishsct linwstone, in mnny 
boundetl l ~ y   fin^ wnlls tnarked mi th wtriw. The I C  E ~ d p  metier " 

consists of srnnll f r a ~ m t s  of limestone hound togethpl- 1 5 ~  coarse 
cnlc-spy, clny, nntl rctl iron oxide. No ore mas cnror~ntered. The 
ttlnnel on the west side nf the g-irlch was the11 cornme~lwd, and tlie ore 
body aIready nientionecl w n s  struck late in Auqs t ,  1907. 

A few prrls  hplm ths month of Tin C m k  a roppr pro~pect has 
h e n  opened no the ~(lp nf tile S:5-fmt bench f r n n t i n ~  Lost River. 
E n o n ~ h  work llnrl h e n  c l f in~  to  expose the fncr of artb nt, this point. 
The deposit ocrlrn in n n  il.r~pt11~r sl~ntter zone in t h ~  limestone, 15 
fwt &ide, ant1 inclr~dcs n~ullPrcnrs hnrws of nnmincrnlizett Iimestnne. 
The ow mineral is r1ltllcol)yritc. nssocinkd with al)trntlnn t pyrrllntite 
(magnetic iron ppritrs) , trrltl ornlrs i n  n gxngue of cnlcit~,  flt~nrite, 
ant[ smnll fragments of slirlrenrririer2 rork. Some of the fluorite i s  
rose tinted and is Iwnlly Pinawn as rr~l~y quartz. Stripping Itan 
~ h o m n  that, t I~e  same [)re t11)(1y P X ~ P R ~ S  nt  Iewt 51) fert t.cl Zl~r md, 
wherc! n strong gossnri I ~ a s  1 ~ 1 ~ 1 1  ~ i n c n ~ ~ r ~ d .  T ~ P  ndntil-ply p r n t  
wirlth of tlw tleposit. cnml>i~~rrl: ~ v i t l i  tlre Inm chalcopj?rite t m n r  ant1 
the IRI-gr ~ n ~ o ~ l n f  of pprrhot it(* prrwnt, irrlr~cea the copper percent~ge 
l o  a s111ilU ligure. 

TTX CREEK. 

OR Tin ( ' r r~k  n p l m n  prqer l  1111s brm opened ~ t p  on s o m ~  gmmn 
croppings n l  zlrl nltitr~de of 1,100 feet, ot. 800 fwt nho~e the bccl of (Ilc 
creek. Tlltn tlq~wit wctlrs in ti frnoture zunq in t h ~  limcatnnc, 
which hnn lwcn ctmrscly rrcsystnliixerl i n  ihe inlmediaic ririnity. 
fornling spnr rryatals lrp tn HII inch i l l  sizr. The p m n  ~rmsists nf 
l~oaoprnmbr? masrsas of iron o x i r l ~  rontnin ing nhtllldnnt gnl~nn nntl 
numcrouw \ i - l i i t c a  HIIC~ r ~ l n r l ~ s  vrys f~~ lx  nf writsite (IcncI mrbonat~). 
It wns plannc~l tn pt-o~r thp ~ i ~ I u e  of this rlrposit tlnring t h ~  m i n t ~ r  
of 1907. 

A snlnll tl-cndl, ('kill fwt I w l n ~  the gnlr~rn prcfip~rt, 11ns hecn dug irr 
the effol-t to I r ~ ' r l ( c l  1 11v IwaF-rrwlr S O I I ~ L ' P  0 1 KOIIIP Inostm howldcrs mm- 
pnwd of ~~mi~ol)j+).r.il (n fl~r.k~rl witti :I minlal l umoii~it nf ci i l )rif~~ous 

;Is-?;ays ~ r ~ r ~ t l t k  i r k  Some RE t!~pnTt?cl 10 IIHVB yiclded $1.2 to  
the ton in gnltl. 
On the r l i ~ , i r l ~  nt. Ihe I ic~i~l  of Tin C'reclc s t i h n i l ~  a~swinted with a 

deep-purplc fluorite wns found 11y a menilwr of the Survey party. 

Broolrs' Mmmtnin is, t hr clorninnnt p n k  of tlw ynrk Molmtnins, 
nnrl lies in the mnterslled of the Bering ant1 Arctic tlrninnps, I t  is 
cnsil? accessible from the rmst I y wnp of Lost Ri\-er, A tlistnnce of 9 
miles. The mineral depmics of nrooks Mountain nra all of contnct- 
metamorphic origin, 
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A lnrp granite mass, 2 miles long by two-thirds of a mile wide, 
forms t11c solltl~ern flank of the mountain. The rocks surrounding 
the ~ r ~ n i t e  are chiefly Limestones, excessively crumpled over milch of 
the region. The: granite is characterized by the presence of numer- 
uns I a r p  crystale of feldspar, comrnonIy an inch in diameter, and 
I n r p  crystnls of smoky qnnrtx exceeding peas i n  size. Through the 
body of thr, rock aro s c a t t e d  many small flakes of black mica. 
Along t h ~  marain of the panito mass the granite has been strongly 
tot~rnlelinized, and l a r p  masses of black tourmalin~ are of common 
occurrence. Theoretirnlly, it might hp. expected that such a granite 
would hare cx~rted a corksiderable influencp on the surrotmding m c l x  
This axpectntion is cornpt~hl~  realizr.ci. A great variety of contad- 
r~~etamorphjc minerads llnve bean prndnwd, nmong mhirh a @n or 
1,rown-peen v~suvianitc is the mnst rtlmndrtnt, Much of the vesu- 
vjanite occurs in beautiful crystfils embraced in a matrix of white 
spar, and the interesting discovery hns he11 mudp that it contains 
Ijoron, the element c1in1-acteristic of tnllrmaline. Among the other 
minerals p r d u r ~ d  j t i  the rocks ~djoining the p n i t c  are prnet, 
magnetite, argent iferons galena, a Lrillf nnt blaclt sphalei te, p'vrrho- 

- tite, pyrite, albsenopyrite, fluorite, mica, Inun~~alina, R coal-black iron 
burrtte (as at EAP Monntnin), a rnapesian iron horrtte, and n fibrolls 
green hrnte resembling ludw igi ta This nrmy of minerals, consist- 
ing of nulnemus species foreign to the prospcctork a~ynaintnnce nnd 
of relatively high specific gravity, has naturnllp excited m e  atten- 
tion, and a number of prospeck have k n  openecl on these cantact- 
metamorphic deposits. It w m s  desirable to repent the mations 
given in connection with the similar types occi~rring on E E ~  
 mountain. Contact-metamorphic cleposits aloe, as a mlc, charnctcr- 
ized by p x t m e  irregularity of form; they cRn not persist into the 
granite; fitrthemore, ~ i c h  deposits as occur in small rnams a€ lime- 
done, resting lapon or embedded in the granite, can have only a, very 
+IHHII ~xtenl. I t  is therefore ndb.wble to consider c a r p f l ~ l l ~  the 
geoTogic surroundings of eren the most promising srrrfacs indicatior~s. 

At the \vest. end of the Brooks brollntain granite rnws ii prosp~ct 
tr~nch rlisclmes a h l y  nf argentiferous gnlcnn ore. The deposit 
ornm 20. fed from the granite contad, in a coarsely crystnllirle white 
limestone. The strike of the ore hdy,  ns revealed in the open cut, 
is X. 1 !iO 1'1'. (magnetic) and the dip 65" toward the granite. A body 
of solid ore 3& feet tl~iclc ia expmd. The galena is strongly mixed 
with lustrons black zinc M~ncle. Some ppgrrhotite is'alsn present, but 
is comparatively saw. Where any gangue mineral is visible, it con- 
sists of flnorite. The ore bodp is frozen to  both malls. The hanging 
wall shows a helt of finely gmnular flcrorite &era1 inches thick, snc- 
ccetlrd by extremely coarse calcite .containing a few crystals of diop- 
side and some galena. The grain of the calcite decreases away from 
the ore body. 
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In the r ic init~  of the p l m a  prospect cnntuct-n~dnmnrphia rclvks 
nrc fonnrl .containing remvianite ant1 n. fibrous grern Isoron m i n ~ r n l  
int~rcr?-stallizd with plenn.  It. is clear thnt tlwgnlcnn am, with its 
1tnnmsua1 mintrml asaciations. I s  of contact-nietnmorphic origin. A s -  
mys m a t l ~  in Some ~ i ~ l d t - d  34 per cent. of lend nnd 11 rbilnrPs of 
silrcr per ton. 0 t h ~ ~  assnys were reported t o  give an ore v n l ~ i ~  of 
$17 ~ n d  $4 p r  tnri. 

In tlw mnle p n c r n l  l m ~ l i t ; ~  wme cnntact. m m ~ s  of v~sllr innilo 
hnrc h n  pmspthctetl for nickel. The wsurianite i s  finely panlt lnr  
nnd givrs the nwk R p n r r ~ 1  yrwn culer. This featnre nntl the un- 
I I S I I R I  ~wigllt nf t h ~  rnrk that ir. cornpmred with qufirtz) aw cloollt- 
lcss, rcspnnsitrlr for tllr n i r k ~ l  prospcting. Xo indiciltjor!~ of r~ickel 
art. pms~nt ,  nerd it  mny br tldrl~rl thnt sr~ch n mode of occurrence for 
nickel is totnlly urtknnwn. 

la1 t hr rnrlpon l)rlo~\- t IIP p l enn  clnim some a.wssment wnrk has 
k n  done nn n showing of contnct-m~lnmorp11ic minerals. This 
d~pmit  is  i n l e r ~ ~ t i n g  from] 11 wimtifir stnntlpnint, inasmuch an n 
hitharm unlinown bomn n~inrral 1111s 1 ~ ~ 1 1  d i w o ~ ~ r d  in it, h r t t  noth- 
ing df roznmprcinl i rnpo1.t at  luc 11r1s IMVIL fol~ntT Ilerth. T l l ~  minerals 
compri~r I~rown prnrt. ~nurll  nf it sllowin,rr rhoml~ic. fnws, p e n  
or pcl lo\visb-mn rcgucinnite, nncl nl~lrntf~nt mnpwti t~ clowly asso- 
ciatrtl witli  tlie acw aliacrnl-n Ltuclt nlincrnl s h o ~ 1 - i n ~  a finp c l ~ a r -  
REP nnd 11 I~ri~rlit s~l l~a~ctnl l ic .  Illstrr. 'I'llcw mrious nlinernls RTP all  
jncllst-lpd in n ~ n ~ t r i a  of ~ - M I ~ ? - P  I V ~ I ~ ~ C ' S I I ~ I ' .  

Al lllr h ~ ~ d  of the snnir rnnyon snlnc. morn contact-met nrnorphic 
rleposits have recei\-wl attcntiatl. Hew. mt ~tn 81th i ~ d ~  of 2.m fwf, 
R smnll pmspct hole esymws II mass of m~tamorpliir: rnitternlu 
m ~ ~ r r i n g  in R n- hit^ rnnr1ll.r n fcw fcet from tlrc grnnite rnntnct. 
Tol l rn~aI in~ ,  fl trorife. mPcit~. p y r i t ~ .  n w ~ l n p y r i  t ~ .  ~ n t i  brill in tlt hl~trk 
sl)hnlrritr (nn iron-rich xinr Idenrlr) cwnir confuwl ly  i n t e r p ~ v l ~ .  
1 I w  ram Im11y is  4 fptt thick and pcn~tmtrs the riinrmorized lian~stonr 
in im~pi3nr t n r ~ g ~ ~ s .  Snnlc ~ I I P L I ~ I  \\-as n o t 4  in the ~ n d s  of thaw 
Znnpw. TTl lcr~ll~r nf t l ~ i s  d~~rns i t  is  ~lrrrl~l~malir.  ,I f p w  hl~nflrrrl 
f r t  fartilrnr north ttlp l i ~ t i w t o l l ~  Ilas tind~rgnnr an intenw rontsr! 
ntrt n r ~ o q ~ l ~  ism. ?'h~ w\ill t inp p ~ d l ~ ~ l t  M I E S ~ F ~ S  of V P S U ' F ~ B ~ ~ ~  P* pal- 
vitp, ~ t i d  p~rrlt-t in trrxpr-~ l  r v i t l ~  r l ~ i n ~ i t ~  flalcw of mirn (ph lnppi t  r ). 
S t l r r l r  rlf tihis mck r-nritriris spllnlrritc ; I I I ~  c ~ t l l ~ r  ~ ~ ~ E p l i n r c t s ,  whirll on 
nx i t l i x in~  pirp i t  n p + s a t ~  nppamnt?tn. E-Ikgh p l i l  a w y s  n-ma 
clnimwl fmm thir, tyrw of wwk. T~clnl ls  L Co., of Sew Tork. q m r t  
an un RKSR?. ~u~mpIc sr~bmittcd I),v the Survey : Gold. trace; silret. 
0.93 arrnce. 
On the north c ; i r l ~  o f  Ilrollkr; Jloi~ntnin, at  an alt i tud~ of 1.830 fwt, 

i s  lorntpr1 n srnnll plmn ~)rrnprl .  T h p  p l e n ~  mrlcs in a p s a n .  
t h ~  ~li~lcltotl af  whir11 r.ntiuists of toi~rnlalin~. The iron oxide of t l ~ c  
gosan contnins Imd and bismuth. 
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Diwh~rgc m.cmttrem~nts werP made nt  45 points in InC6 nnd nt  
42 in the Kame wfion ant1 32 in the limgnrok in 1907. Thc cle- 
tailed rcsr~lts of .( IICW nleasurements are giren in \J+nt~r-S.;l~pply 
Papr  So. "8,  from which the following summarips ~rrr tnkm. 
Table 1 shows thc mont 111~- diwhare d stations whem dnily clis- 
t h n r . p s ~ ~ ~ u l r 1  Iw compt~tt!d. Table '7 give the rninimr~m flow of 
strenms rising in the fontllills, in the mountains, and in the Iiwgn- 
rok refiinn. Tlrc m n l t s  t ~ n ?  in second-feet. To wdnot! to rnincrb 
inches of 1.5 ctlbiu fwt per minute. multiply by 40; for m i n d s  
inclieg of 1.2 c~illic feet p r  minute, muItipIy hp 50. 

Ynnth. I RnEon~l- 
~axlrnnrn.: Minimum. 

I - -- . -++ - I 
1DJI. I 

lal ,M 1 .................................. ' 1z.t-1 a . 0 1  t.n 
A u p r ~ l  1B.R I 
t3~~~trrnhrr ...................... ---.+---. +Ih , .-R, F,-" -- . - - - +  -. -1- -- 

81 ~*TI_. ,.-.._. ............. .-. .. 10 e . ~ ,  7 . ~ 1  
-- -- .- - -- - - =-;l I 1k-5f  -I-- - 

J m  ASP vmmru C R * f U R  lmxmr?rtDI. 

{Ikalnam nna. !.I.; m a r e  mlln.1 . 
.- -- - - 

lm7. I 4 

Wp-. ..... ................ 40 7-89 

I 
d o ~ u s t  1-i I 3.9 I 

.. Rfr~tcrnbcr ~ ' V I  , .!,P . 4.2: 4.74 -.- ---- --_ - 
#! dsm .... 4!8 , 9 I I1.X I 

- - -  -. - - -. - - - - 5-m I 

1DraIRn~n arm, 4-3 InUate 1ntlM.j - 
1w. 

July - ---- ----- - -----+-------- 

nu- ....... .. 
S q ~ t e r n k  

92 d a m  
- - - . . . . . .  

- - - - - - 

'1.1 
1 

8.64 
a.w a. wb 
$.PI 5.37 

6.20 17.01 

- 

10.B i i  R.:+ 
10: H . J  --..--- 
I O i  A.3 

-- 

52.2 
14.3 
90.7 

22.4 
- 



IM?. 
July MI .......... ...-.---.---A- RO B.IW 

............. Aumst 152 0.n 
Beptembw 1 -%!. ...... Y2q t>1 .7 9.38 8-02 - -- ---.-- 

B 3  %l 67,2 B.ZB 24.W 

[l3rnlnnPA nrea. 1.3 Wnre mllfR.1 
- .- A- 

1 m. I 
JOIY 1-4. *'it .................... --- .. m.a n.e 7.m 
An post ..--I.-.-.-..- ?7.1 11.0 13.7 ............. 
September 1.1% .,..-.-. -- Xi 17 2'2.9 P.i% 6.  (6 

(15 dny8 17 88.0 11.a ZS. 0 
------L--------.-.---- 

1M7. 
July gS1 ....L-..--.....--...--.--.,-- l?4 26 39.0 1 1il.9 16.1 
I\u&-ll-osL-., .-,. .--.... I 110 on 43.5 W.9 ... 91.8 
8cpt~mlW 1-Z3 46.5 Pr1.Y 17.X 

$I dam _..-.------..---.--..--..-..- 11 ( 43.0 l A . 7  B4.2 
I _-----___ . -- -- 



Inn. 
July gn.-. . ....................... 
Anmst ............................ W 
Scpte~nber 1 - 3  ........................... 4ln 

rJ.m 
1c.1 
11.1 __I-+.- 

B E )  . 11.4 m.0 

[ h l n a c p  area. 2.8 quare  rnilm.1 
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TKomaoa CaaraK. 

rnrutnnae area. 2.5 E I I U ~  ml1m.l 

74 day0 ----" 5 17.w 

1m. 
J u l y 1  
August ---..-. .----- 2i.O 10.8 12.4 
S~ptember 1 4  .,,------ 8.15 1 7 .80  

m darn* I W  m.4 ( 12.2 1 35.3 

Rowr Rnn. 

K R U Z ~ I A M I ~ P A  R r p ~  AT SALXDN UKR. 

[Dmloeae area, 81 Rquart rntIew.1 

Itm. 

dune 1-7, 2MQ 2.524 B.00 
J U ~ Y  .-.-,-...,..,.. ., - - - - - - - - - - -  ?#  iun I+.. 571 7 . s  8.13 
A u M  + 4 i i  175 OJ19 3.m I . B O  
Gep tcmbcr  -,.,,..... t,4:& 1 3  I d %  ( 5.67 rl.% ------- 

111 film .---- .--.-- I ~ E O  -- 31.133 m P 1  7.58 
I - _  

1m. 1 
arms1j30 s,m I  YE.^ ID.R 
Jul J ' MB 8.77 7.80 
Augomt .-.... ...------------- 4.14 4. i7 

477 h.6n 6.51 
OrEobm 1 6 -  ----------- Y IW 2.31 .W 
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tm* 
Julp ............ -..-, ..... I W S.# 8.86 
Aumat -.......,....-+..---.-. 1 iU 'LO I.0.t 

21 P4.l I 
3.M 3.87 

f d ~ p t m k  +-.---,+--- IM I.??# 4 - 7 1  

I dnm j~ 37 :h;.4 S.W lz.t?t I - - = -  
1m. 

~ l t w  1 m  384 191 BDE 13.n B.OR 
JIIIY -.--..--.-.-.,-----.-------------- 4.a s . ~  
~ t ~ m ~ w t .  .--...---*----+----------------- x , v  9.10 e.a:! 
~ e ~ ~ t n r n b e r  1 8  bY.1 9 . ~ 1  4.34 - - -- - 

IM d a m  --------------.--------A 78.1 6.M 20.43 

-- ---. . - - -* - - 
I 

Iml. 
July ........................... - ......... :: n. 73 
A U ~ I ~ . .  ............................. - .. 8.10 n . a  
Afptrmbcr 1-27 -...........-.I...,.----- ~f-4 . i ( 53.7 L.:UL 

P l  days 180 H.42 
I 

:darn  R T A ~  i'xms. 
Inmlnnye m m .  2.3 muare m l l m l  

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

1m 

AllW rl....... ........ .,.. 
8 . R  a x  3. I 8  

RI d.fU ............... 1- 11.73 
- - -- -.-. 

Wtl lrT  I'RSET. 

I I k r l u m ~  a m .  l? qnmw mllerrl -- .- - - . - - - 
Ism. 

J u t  --..-.-......... **.*--*---- ..-..... 
A u W  ......-., ........................ 5.63 
Srptrr~rbet I-= .,..-.----...,.-.--..-. 4.f.i 

81 dam ,,..--....-....--------- 
- - - -  - - - . .  - 

8TREAYS fX TIIF: KOl:QkROK PKQlON. 
Kotmanox IItvrs AT llolltn~lrlrm VWTAXA 

I Dralaqe a m ,  I4 m7a4ra m1tes.J 

1m. 
J d y  1 s  ,....,....._,,._---.---.--._. 
A V ~ E  ....-.--.-.---..-..,.,..- ..... 
ITevtemb 1-%r~ -A.k--.,-.-,.....-... 

B9 d a m  ,--,._-- .............. 
--- 

- ----- - 

ee 
i l n  

1.m 1.3 

3.8 
.-- - 

,These rnlum are the natural Ltnw of thr riser and h a w  MCD found by suhtractlag 
tbr no-. of the David CrPPlr, N u ~ r f t  Crtrk. and Jvtt C m k  rlltcbt-n from t h ~  sctusl flow, 
and atldInx thnt ot Camplurr d l t c l ~  

8.2 niter A u w t  1. 



TABLE 1.-3lonthly dtrrchargr: of ~treante Bn Rmard PenBn8aclla, 190(I-7-Cont'd. 

BTREAMS IN THE KOUUAROII REGION-4oritlnued. 

TAYLOR CBBNK AT CABCADBD Tmm~ 
IIEralnage area, 74 quare mlle~.] 

D i d m g e  in second-feet. ball. 

Month. Becond- 
M - YMmum. m. fmt Der napth in 

square lorhes. 
m lie. 

1907. 

JU~Y 16.~1 1m 8 2s.e n.40 0.25 
A U D S ~  3.6 rd.2 -7.3 .8r 
lentember I-m as u g  1.81 I.W 

63 d a m  8. W .m 2-29 
I 

ISM. 
JWy 1GL 0.87 .lB 
A m &  --------I--. .H -65 
S e m b  1 - 1,240 1311 1 . W  1.15 

N d ~ b  -1 1 , M  16 19.3 .77 1.M 
-- 

T&sm 2,--Jfindm~1m d n i l ~  flow op 8tWUm8 in Repcard Pesda~4In, 1906-7. 

RTFLRAYB RTBTXO IN PYH)THILLR. 

a Lowent measmenta  obtained. The flow was I= on &sla dates. 
b Jott and Gopwr crceb combined. 
=The lowant flow latar la lsoe NUS 3.0 second-feet, or 1.4 second-fmt per quare mile, on 

A u ~ u t  11. 
d T11a flow of Hob~on Crealr Is from large l b m t d ~ ~ a  springs whwe catchment area may not 

colnclde with the Borfacs watershed. 

Itream. 

-. - -- 

Iron Omk bdaw mouth 
of O A ~ Y O U  Creek. 

Eldorado atvm bdow 
mouth of Venetln 
CWk . 

Zett Cr& 
aoljper creek ,_--..--,- 
Nugget UrwL 
DnrW Ormk 
norutby Creak 
Hobson C W ~ X  ..--,---.-. 
Ellate O m k  (tTlbUtarY 

t o  Stewtart Riser). 
Stov+nrt BEver 
Hnnke rtlver 
Perrng Itivcr 
-- 

1w. 

imm. 

- 
Feet. 

460 

4m 

tXl0 
~ 0 0  
7% 

WO 
SM 
700 

4MI  
40 

1213 

~ m i a .  

Aug. n-lk 
--- 

I'm. B-- 
AUE. IWU- 
Bept. S#-- 
-..--------.. 
'.tug. 15 -..- 

Ang. I%+-- 
h u g .  

md"' 
a w  

.re,. 

Sq. m. 
M 

51 

1.4 
.m 

B.I 
4.3 
2.7 
2.6 
2.1 

30 
W 
1 R  

MM. 
mum 
now. 

-- 
Ieu.-It. 

33 

.-...--. 

"J 

2.8 
8.3 

14.3 

77 

Mid- 

lnn-yfi 

19UllYB 
mila. 

see.-ft. 
0.W 

1.3 
1.9 --.-.., 
6.6 

1.1 
1.7 

1m. 

~ a t a .  

Ag.lC, 

Aup. I&,- 

lept.10 -.-- 
~ u g .  II--- 
June L- 
hug. 10 ,_._ 
Aug. 18 ---- 
J D L Y ~  .--,- 
A u ~ . l ! & - -  

AUE. 1P-- 
--------+- 

dug. I ---- 
-- 

= 
'Ow. 

Bee.-lt. 
17.1 

I4 

'4.2 
.B 

t.88 
8.2 
2.9 
10.5 
2.2 

11.4 ----- 
' 88  

mi- 
mum 

m:2" 
MqunTe 
mile. --- 

SEE.-It. 
0.34 

.BB 

. rR 

.'i7 
1 1 

& L o  
1-03 

.E 

1.9 



T ~ F .  2.--.lffnfnrrrrrr rlnll!f j l f ~ ~ r .  r r f  sfrrnstx i ~ r  S#'rcrrrrl Prttinatltft, 130fi-I--Cn11t'rF. 

Mlnl- 
Ilttesm. Kfrvn- mum 

tifin. , ~ m t c .  ' Dale. :l:i 
ill%\<,. rer wunre flow. 

n~l l r .  ~ i i i l ~ .  -.  - -. I ; -  -1- l - - l _  - 
i 

~ P ( I I  l i .  
SrpP.lFrl7- 5? 
1rr. Lfb- - - -  17.x 1 
.LG?. ....... LW 
.II~F. :.........l 
.$I:<. :;-. ... 9 
*1r. I b - .  2.P ' 
r . .  "' 

rnrlr Irtlltkr. I 
-n _-__--___: .................. dar.ln .-.. s.n .II n r i r y  t?rrmrk o t  mouth--. ---I : ' 

............................. .... N n r t h  Furk nbo~re En- : ........ F !  .\uc, IS !l.il -15 
~ U T ~ I L  Prw!.. I .... I s n l l I  I . .  w ............. ....... 'ill*. In w , , 

. I A  
I ! l r r~>~ i  ('rh-k I - !  i . .III~. 1: . .  

............................ . 3 "  c . ,  i s  ,4111.. 11.. 
- - - -- - 

Mlnlmnm ln mhisennnn. b A.2 nlwr An.rmt 1. 1Bm. 

i4.Tr~LILulllLE ITATER HI:PPIJI'. 

In order to show t l w  wafer :"ipply :tnlilthlr dliring l9Ofi nnd 1007 
for the Some nnd 1<011p;lt(dc rrpion.; tht* mcnn flow of strenrn~ in 
P R C ~  dminage 1rn~if1 11r13 lwt~~n trtbulnt~il hy r-rrretcly priods.  Thc 
following t n i ~ l ~  slio~ild not ltc tnlren RS indicnt ing tlw atnount nf 
water thnt c.nltli1 'tw 11wr1, whir11 wil l ,  o f  roam, Im limited I)y thc 
capcity of tllr ditches thrit l~ncc  1~bcn or rnny ba b11iIt. 

Thc worl;ing %neon of 111.r~  31 iocrnc ditch wns from J~iria 20 to 
October 13, 1110fi, anrl flnn~ ,r~tnt* 27 to ()cf o l ) ~ r  3, 1907. The ?~*ater of 
fEobsnn Creek Irns r~innilig i t1  thr tlitrh lwtween these dntes. The 
Some River t v n t ~ r  WIIS ilsi*tl f r i i t~~  .Tiin(* 2G to 0ctnbt.r 13, 19Ofi. and 
from July 3 to Octolwr 3, IMi. T1lr.i~ r111tc.s mark the limit of the 
pwlocl (I~rrEnp w l i  ich r r j r l  rr r ' o l ~ l l l  lit1 vv 1 w m  I I ~ P ~  in nnr of the ditches 
of the So~nc  pion. T11c sawon for Grund Central and Sin& rivers 



I I I Totnl, Total, Total, 
Riation. 

1 M .  

I I -- --- 
a Inrlt~nlnf rnrEti-4 rnon. 

Xmm-The minhll for 0c.lallwr. 1WbC. WAC 0.n3 Inch, and for Norember. IWri, 032 
Inch. 

Thp followit~g d n t e m ~ n t  pir~s briefly the rlimatic conclitions exist- 
ing in this arm [luring t llc yclnw 1 R!l!Ll9O7 : 

3899. Jnlp, four mlny dnys; Angumt, fntirt~pll mlny rlaga: September. four- 
teen rainy c l : ~ p :  rtvor~lt'tl n t  Ilf'tlt,~'. 

lWt 31tl1r nrld Jtsfy, wllrttl rlntl rlry. tilnclrt~ firm rtmirn1111: dugu~t  to Pnd of 
Pel>temMr. mln. 

Iml. J I I ~ P  t i b  AumRt, I~FIIIRII'A, vnlrl n~ir l  f n ~ w  wit11 uolnp mln ; P ~ l t t w ~ t w r  
nnrl Orlohrr. usiinlly clrrtv ntul rtlltl with on0 nt twn hnrtl rnInR of R few dnyd 
cl t~rnt lrm.  

I!*. JnnP, dry; July, tPn rrllny tliiyu; A n ~ l l ~ t ,  RIX rnlily dnps; Ft~Ibt~mber. 
thrw rntng dnya: rmmr(lM vlt Tel l~r ,  

I Summer warm; little raln, t l t ~ t  cmrald~rnble fop. 
l!HY. Jurir. ~ l r y :  miny clnys nR fnllowfl: TPD 111 JII~ .Y,  ten 111 AugnPt, tm In 

FS~pttaurbcr ; t ~ u l  [~*rnturc mtnlernte, 
I!Hfi. t'rw w ~ t  nnd cold the whole #enm?n. 
lm. Very wnrm and dry; tundm flws common: maximum tempratare %eio. 
1IE'i. A Lwry  mowfatl and n late ~pring; rrliufnll nut cxcmslrr, bttt ~ I P P  

~ r r p l ~ l ~  of Xomc region good on account of i t a  even dlMrlbutIon throufihont 13111 

iJl?rrmu. 



HOME REGION. 

Construction work was done on several ditches in the Some region 
during 1907, but so far as hewn no new ones were starfed. 

T ~ P  Xnme River ditch of the Pioneer Mining Cornpan;v mas com- 
pleted fibout July 15. Tlwe siphons were rguired--onp across Hob- 
son C m k ,  545 feet long, one across Banner Creek, 1,050 feet long, 
~ n d  one ncmss Dest~r Creek, 555 feet. long. 

Tha Independent ditch on Osbnrne Creek, which has been de- 
scribed by Mofit," wns completed in July and the water wns used 
during about half of the senson. 

On tlw developments in upper Grand Central River little work 
was done, p~nding a settl~ment of the question of the ownership of 
the wnter rights. The Miocene Ditch Cornpan? h i l t  somewhat. less 
thnn a mile of ditch. The Wild Goose Mining and Trading Com- 
pany put together about a mile of its wood-stave pipe line. Ro work 
wns done 011 the power plnnt at Salmon Lake. 

IRON CREEK. 

Two ditches were built to work ground on lower Iran Cmk. One 
has its intake h low C:~nyon Creek? and is 2 miles long and 8 feet wide 
on the hottom. 14 h ~ a d  of 50 f ~ e t  is obbined. Thc other ditch, whicl~ 
was mentioned by Smith," takes its water from Rock, Slate, and l l 7 i l -  
low cre~ks. tribrltaries of Rrnzgnmepa River, and sonveya i t  over the 
divide to work pound on Bobs and Iron crpeks. The ditch jfi 8 miles 
long and 3 fwt wide an the httom. bnt will probahlg Im enlarged. h 
bead of 360 feet above the kkrI of Iron C m k  is obtained. 

KOUGkROK REGION. 

Much attipic mas shown in ditch ln~ilding in the K011pr0k r ~ f i o n  
and in the f~witory immerliatclp adjoining it. Of thc dit-chrs nn 
Kozlpmk Riwr and its tribuiaries which have k n  previo~ldy 
dcsc~i lxd ,~  those on Henry C m k  nnrl North Fork WPPP not tisml in 
1!W. Mnch sodding nntl other lrpnir worlt was  don^ on t h ~  other 
four-the ~ornestake. North Rsr. bnwnde. and Irving dit~lws-~nd 
water wax turned into them on rliff~rrnt tlatw in .Ti1Iv nnd .\tipuat. 
Yo ditch operator was able to mine thmnphou t the wasnn9 on nccoulrt 
of delay in stnrt ing and the oatreme drouph t that occurred during the 
first half of L I n p ~ s t .  

"Momt. F. n.. Cold mhlng cm Rrrpaml Pmlnnula: Rult. T. R, G m l  S u m j  No. 2% 
1906, p. 119. 

'Smith, I'. R, Geofofl and mfnrml w u r c e a  or Iron U m k :  Hull. T: R. Owl. S ~ ~ P Y  
NO. 314. IMT. p. IM. 

-310a12. F. 11.. Gold mlnlng oa N a r d  PFnlnaula: Rnll. I?. R. Wl. Nnrrrp So. W. 
1IH)C. pp, f4X-144. R m k n .  -1. fl.. The Kougarof w o n :  Bull. I;. S. Qw1. Survey XB. 
314, 1907. pp. In*-170. 



B number of other ditchcg were begun in 1905. Tho Coarse Gold 
ditch takes its wntcr from that creek about 5 miles ahw its mouth, 
and extends dong its soutlz b ~ n k  to Twobit Gulch, a mall tribntary 
of Kou@rok River, a distance of betwoen 6 and B milea The ditch 
is 8 feet wide, but it is plumed to widen it and extend it aventnally to  
Dahl Creek. The Mcliny Hydr~ulic Mining Company built about 
17 miles of 4-foot and 5-foot dikh from Turner Greek to the benches 
of Noxapaga River near Gome Creek. Most of this ditch was built 
over ground ice, which c a u d  mucl~ trout)le by thawing and settling. 
The Pittsburg-Dick Creek Mining Company finished its ditch on 
Bryan Creek and began another which will taka mater from Q n ~ r t z  
und Bismarck creeks. The Bryan Creck ditch is 03 miles long nnd 
S feet wide, and gives n. pmsura of nhat 170 fcek tat the mouth of 
Dick Creek, R tributary of Bryan Creek which will ba mind .  

The Quartz C m k  ditch is 8 milas long and 8 feet nido on the bob 
tom. It mill discharge into the Bryan Cmek ditch, which is abo~tt 
350 feet Iower in eIevntion, but it is pmsible to extend it to the head 
of Dick Creek, a total di-stmice of over 20 miles. 

The Budd Creek ditch of the Ott~xrnw~ Gold Mining Company 
hws its intake a t  the large spring on that creek llnd cxtcnds for 8 miles 
dong the north bank to a point below the mouth of 'Windy Creek, 
giving a, head nt t h ~  lower end of 160 feet. This makrwrty is 9 feet 
wide, and has a grade of 3.7 feet. per mile. A second rlitrl~ was built 
by the same companp on Nillion and Ohio creeks, tributaries of 
T i d y  Creek. 

FAIRHAVEN PREtI NCT. 

No member of the Geological Survey has visited the Fairl~aven dis- 
trict. since 1903. The foflowing notes on .came of the d~veloprn~nt!! in 
that section have bebeen campiled fmm reliable sources. Two of the 
longed ditches in Seward Peninwlx have been built and a third has 
been begun. 

The Fairhaven ditch WBS built dnring 1906 and 1W7 by the Fair- 
ha~en  Water Company. It takes its water mpply fmm Imuruk 
Lrtke.? Ule wurm of IC~~gruk River. A dam about 500 feet long has 
k n  eonstnrcted acrass the outlet of the lake to conserve the run-ofl. 

The u p p r  sction of the ditch is 17 long, the first 8 miles of 
which is through a lava formatian. The water is cdropped into upper 
Pinnell River and flows down this stream for about 4 miles. The 
lower section takes the makr fmm Pinnell River on its right bnnk 
ond extends for 23 miles to Arizona Creek, where s head of 600 feet is 
obtained. The ditch is 11 feet wide on the bottom and has a p n d e  of 
6 feet to the mile. 

The Candle ditch was built during 1907 by the Candle-Alaska 
1-Iydrauljc Gold Mining Company to furnish water for mining an 
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Candle Creelt. It has n total length of 33.6 milw, a bottom width of 
O feet, and s grade of 3.60 feet per mile. T h e  estimated capacity is 
a5 second-feet. 

It takes its supply from the western tributaries of Eivalik River. 
The present intake of the ditch is on Glacier Creek. The water is 
carried acrtrss Dome Creek in a siphon 2,250 feet long composed of 
28-inch pipe; across Bonanza Creek-in 900 feet of 32-inch p i p ;  and 
nmm Eldorado Creek in a siphon 12,100 feet long composed of 
equal lengths of 35+, 374 and 30i inch pipe. Eldordo Creek will be 
tapped with a lateral ditch about 6 miles long. hextension 8.1 miles 
long of 6-foot ditch will be built to Gold Run. It will also be possi- 
ble to divest the flow from the h~adw-aters of First Chance Creek 
a tributary of Royulz River, over a low divide into GoId Run. 
The fall obtaind is 950 feet at the month of Candle Creek and 132 

feet at the mouth of Patterson Creel<. Tlle surveyed line crosses 
CandIe Creek about I mile above the mouth of Willow Creek. Crtn- 
dle Creek was nearly dry during 1907, the flow some of the time being 
less than half a second-fmt. 

Constr~~ction TRS begun fate in 1907 by the Mined Hydralilic 
Ditch Campany on a second large ditch to Candle Creek It will 
lmv~ its intake on Quartz Creek, a tributary of Kiwalik Biver from 
the east, and will extend along the right hank of that stream, crossing 
Hunter and Lava creeks by means of siphons and picking up their 
flow in lateral ditches. The ditch will 11at.e a length of abont 60 
miles and a battom width of 12 feet. 

A ditch was built in 1901 on Bear Creek, a tributary of West Fork 
of Buckland River. It has its intake h low the mouth of May Creek 
and extends along the right bank to Split Creek, diverting Eagle, 
Polar, and other small creeks. The ditch has a length of about 6 
miles, a bottom width of t j  feet, and i\ g a d e  of 4 fwtta themile. m a  
heed obtained at  tho lower end is about 200 feet. 
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