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MINERAL RESOURCES OF ALASKA IN 1911. 

By  FRED R. BROOKS and others. 

PREFACE. 

The m$eral industry of Alaska is, for the most part, in a stage of 
development where the results of even preliminary survep and exam- 
inations haw their maximum vdue to the miner and prospector. 
This vdue is much i n c r e d  by m b g  the results of investigatioraa 
avdable at the earliest date possible t o  t h m  who are developing this 
new land. As the complete reports and mapa can not be prepared and 

*printed for a, yew or a year ~ n d  a half after the 5eld work is corn- 
plebd the Survey, h.1905, began the practice of huing tm mnud 
bulletin containing ahtracts of the morn importmt economic con- 
clusions roached by its geologists as a result of their explarationa. 
Tbe present volume is the eighth of this series to be published. 
Such edvmm publication of results necessitates more or leas haste in 
proparation, and the conclusions set forth may therefom bs somewhat 
modified when the mom exhaustive office study has been' completed. 
Hence, those interested in any particular district are urged to procure 
a copy of the complete report as soon as it is available. 

Ira addition ta praaeeting preliminary a tatements on investigations 
made during the year, this volume, like those previously k e d ,  
mmmarizaa the conditions of the mining industry and presents 
atatistics of production and other data. It is intended that this aeries' 
of reports ahall serve ss mndensed statements of the progress of the 
mining j n d u e t r y  for the yom which they cover. The fund available 
for Alaskan axphration is too small h permit e, visit to every mining 
district each year by a member of the Survey. Therefore the data 

r Regrvt on prepem al  lnveetl~tbn ot the mined raw- of Mask%, 18W: BulL U. 8. Qml. ammy 
No. 2W, Idem, 1Bo6: Boll. M, 1806; Idem, 19(18: Bull. 314,1801; I d a ,  1BW: BnU. 3% 1908: Idm, 
1808: Bull. 319, 1sOB; Id=, lW Rull. 442,ln1(1; Idem, 1910: Bull. 190,1011. 
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used in the prepbratian of the summwiea mntaintd in thk volume 
are, in part, based on information gleaned from varioua sources. 

Again, aa in previaua years, the writer is under great obligations to 
many reaidenta of the Temitory for vduable data furnished. Those 
who have thus aided indude many mine opsratom, engineere, p* 
pectom, Federd oficids, and o f f i m  of banh and of tramportation 
and cdmmercid companies. It is imposeible ta enumerate IbU who 
ham contributed information, but epecitnl acknowledgment should be 
made to the following: The Director of the Mint; Chas. D. Q d e l d ,  of 
Juneau; htasktl Mexican Gold Mining Co., Alaska United Qold Mining 
Ca., and Alaska Treadwell Gold Mining Co., of TreadweU; R. M, Odell, 
of Haines; C. C. Noughton, of Katallii; Gso. Ad. Esterly, of Nizina; 
Stephen Birch, of Kennecott; Melvin Dempey, of Dernpsey; H. E. 
Ehworth, of Seward; W. H. Hammer, of S&; M. M. Reese, of 
Vddee; Henry S. Tibbey, of Chignik; Thos. H. Ranmore, of IIiamna; 
R*. W. 3. Reed, of Noma; John A. Dexter, of GoloPin; Qeo. W. 
Woodmff, of Fortpule; A. M. Aha . ,  of MMill House; John L. 
Abrams, of Eagle; F r d  Slaver, of Woodchopper Creek; Edw. H. 
Boyer, Jm. It., Methewa, Wells Fargo Co., American Bank, and First 
National Bank, of Fairbds; T. M. Thurston, Geo. Y. Kdroy, and 
Q ~ i l  P. Wood, of Iditarod; John D. M y ,  of Quinhagak; R. W+ 
Reeth, of Seattle; and W. E. Thorpe, of the YuGa Construction Co. 
Besidea t h e  many mine operators have fmnished infomation in 
regard to mineral production. 

Tho arrangement and manner of treatment $I this volume is the 
same as in those previously issued. Fkt ,  papers of a p e r d  cham+ 
tar are presented, followed by those treating of ~pecid diatriete, 
treatd geographically from south ta north. This bulletin contains 
19 papers by 12 authors, One of theae papera ded8 with administrsr 
tivs matters, eight ara summaries of particular foaturea of the mining 
industry, apd the remainder deal more apeeScally with the economio 
geology of special districts. In the geologic papere emphmie is laid 
on the concIusions having immediate interest to the miner, which 
will, however, be discusmd hero briefly but wil l  ?M more fully treated 
in reporb now in preparation. The need of prompt publication 
requires that the illustrations in th is  volume be of the simplest kind. 



r n M r n T R A T r v E  REPORT. 

Thirteen parti- wem engaged during 1911 in Alaskan qmep 
and 'inveatigatione. The length of the &Id aeason varied from thme 
to & montha, being determined by the climatic cunditions p v a h g  
in different parka of $ha Tmi-ifmry. The parhies included 12 geologistr;, 
4 toppiphers, 2 engineem, snd 30 packers, mob, and other auxil- 
iaries. In addition to these, some gnge peaden were employed, 
who gave only part of tbeir time to the work, Seven, of the parties 
wem angaged in geo10gic work, ono in both geologic and topographio 
suwep, three in topographic surveys, and two in investigating 
wa* IPBBOurwa. 

The areas covemd by geologia explomtory surveys, on a scale 
of 1 :50O,QUQ or 1:1,000,000 (8 or 16 milea to inch), amount to  8,000 
aquare miles; by geologic: reco&abmce surveys, on a scde of 
1:250,000 (4 miles to the inch), 10,550 square miles; by detailed 
p I o g i c  &p, on 8 scale of 1 : 62,500 (1 mile to the inch), 4% 
square miles. Much of the time of tho geologi~h was devoted to 
tbe investigation of special field problems in the important mining 
didsicta, the d t s  of which can not bs presented areslly. About 
14,4643 square mil= of topographic reaonnaissanca sumeya, on a 
wale of 1 : 250,000 (4 miles to the inch), and 246 square miles of 
detailed tupographic surveys, an a scale of 1 : 82,500 (1 mile Go the 
inch), ware completed. . 

Sixty-eight gagmg ststions wem mainhined in the Yukon-Tsnans 
mgion in. 1921 for an average of 15 weeks each, fumhhing dataon 
the water resources of the Fortymile, Eagle, hventymile, Birch Chek, 
and Fairbanks districts. 
To state the work geographically, two parties were in the Copper 

River basin, one on Prince W i k  Sound (later tm119femd to Kenai 
Peninsula), three on Eemi Peniasula, on6 in the Susitna basin, four 
in the Yukon-Tanma region, one in northeastern AlssZra, and ono in 
noflhwestern Madta. 
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Among the important resulEa of the year were the completion of ,a 
detaiIed topogr8Phic sumy of the most important part of the Fort 
Valdez mining dwtrict and of a mconnaiasanca topographic m e  y of 
the northern part of Kentli Peninsula. GeoIogic and topographio 
mnn8issanm survep of the Ranagita Valley and Bremner River 
regions were also completed. A geologic and topographic exploration 
of the Noatak Valley was made, and the geologic reconnaissanm map 
ping of tho Circle and Rampart quadrangles was completed. 

!The following table shows allotment, including both field and offioe 
expeas, of the total appropriation of $1 00,000 to the districts i n v e  
tigated. In ppreparing this table the pneral o&m expsnses were 
dvided among the districts in proportiom determined by the cost of 
the surveys in each district, akwaam being made for variations in the 
character of the work. The results are exprewd in round n u m b .  
The item "Gensrai invsstigstions '"ndudee the cost of working up 
field data on districts that were not under smey during the year and . 
the ooat of collecting tbe statistics of production. 

AZlofmml to A- surmgra and intltd@k Sn IS1 I. 

Copper River region.. ....................................... $18, WO 
Prince W W  Sound. ....................................... 4,800 

............................................. Rend P e n i d  24, 
SuRitna bsrdn. ............................................... 5,100 
Yukon b ~ n  ................................................ 23,700 
Nmtak region-.. ............................................. 11,700 
Northemtern b h h  ......................................... h5Oo 
General inveetigationa ....................................... 8,200 

100,000 

, In the following taMo the appraxhwta amount of money devoted 
to each daas of iavwtigations and gurneys is indimtad. It is not 
poasibla to give the exact figurn, aa the game party or even the same 
man may have carried on two diflemnt kinds of work, but this stet+ 
ment will hclp to elucidate a later tabla, which will mmmerize the mm- 
plete areal. surveys: 

Geologic exp1omtion.. ....................................... 
GeoloHc r e c o n n a f ~ c e  nurveya.. ............................ 

............................... S p b l  gee!opic invdpt ione . .  
Toppphic  toconnaiwnce m m w y n .  .......................... 
Detailed topographic s u m p  .................................. 

............................ Invmtiption of water mmurcae.. 
Collection of atatietics of m i n e d  production.. ................ 
WscoHaneous, including clericat mlarien, drninmtion,  iw- 

tbn instruments, office eupplie~, and equipment.. .......... 



Albhnmb for wrlmim d&Ecld acperwcs, 1911. 

8eientiFrc and technical tahrieu., ............................ $34,860 
Field axpenwe .............................................. 55,440 
Clerical and other ofam salarEern.. ............................ 9,700 

loo, 000 

The following table exhibit9 the progrew of investigations in Alaska 
and the annual grant of funds aince systematic w e y 3  were begun 
in 1998. It should be noted that a varying amount is expended each 
year on special investigations, yielding results which can not be 
expressed areally. 

of #?tflq# in A h h ,  1898-I911 .a 

The writer was employed in office work until August, when he pro- 
d d  to Seattle and joined the party of the Secretary of the Inte- 
rior. Details in regard to  tho itinerary of the Secretq's party hwo 
heen published elsewhere. It will therefore be ~ufficient to state thst 
pm-k of the Bering River coal field and of the K ~ t d a  oil field ware 
visited and that the itinerary included journeys over the Copper 

I 

I 

Yai. 

------ 
............................. IM ................ .................................... 1SBB ................ ............................. ....... 1m ................ 

1WI ................ ....... ...................... 1w2 ................ 
lem ................ ............ ....... 190, ................ 
1m .,....... ....... 
1806 .............. .......-.. 
19n7 ................ 
1w ................ 
1800 ................ ........ .... 69 422 .......... ................ 64 393 

............ - 
rnrea0l.4lasb .......,..... ...................... 

aT!mgpaape9mtdedthlnfahledlRer~imt&mnh atlslypMhM T b f s h d m h p - i  
to the m l ~ ~ l m  d tbrr r w k  snd la W E  lo ths iaet ttpt c- hve  k e n  - m l y m l e d  
kom the mp than fmnerly. 

b Inaddition t o  tbobove. tb?htarUtbt+l B m n d u J r m m d  theCasamd haw 
made surreys of parts o I  A-. 

A- covered by 
goologlc mraayn. 

A m  cmmd by tqwpphI0 
8lm-eys.b 

Water- 

hy&g 
tiom. 



River, Alaska Northern, and Whitw ~ & s  r d w a p ,  down the Lewie 
River to Lake Labarge, and l bout 16 milea of the Vddea-Fairbanks 
military road. The writer left the party at Qkagwtry on Sephmber 4 
and proceeded to Juneau, where he spent two days in visiting some of 
&a mines. Thence he returned to Valdes, arriving qn September 11. 
The ~umeding 10 d a p  he devoted to  a rapid reconnaissance of a 
part of the Port Valdes mining distriot (gee pp. 10&130), reaching , ' 
Sewmd on September 24. Ten days were then spent in ~tudying the 
geolow and mineral reaourcea of a park of the Kenai Peninsula in 
company with Mr. J o b o n  and Mr. Martin, and coaferencea were 
Jso held in regard to topographic sumeys ~ t h  Mr. Smgent and Mr. 
Bagley. Returning, the writer reached Seattle on October 15, 
whence he proceeded to  S m  F r m c I c o  to  meet the Director of the 
Survey, and after attending the meeting of the American Mining Con- 
peas, at Chicago, returned to Wttshington, arriving on October 28. 

Of the time spent in the office, the geologist in charge has devoted 
about 38 days to reading and revision of manuscripts, 35 d a p  to p m  
paring matter far prograss report, 33 to writing scienac articles, 5 
days preparing the annual presa bulletin, 7 days to statistics of min- 
eral production, 7 days to public land aurvqy.8 md the remainder to  
routine and miscellaneous matters. 

R. H. Sargeut continued the genera supervision of the topographict 
surveys and map compilation in addition to carrgjng on his o m  field 
work. J. W. Bagley spent considerable t h e  in devising methods 
and inatnunents for photo-topographic s'urveyu. These were au+ ' 
wssfdly applied by him in hie field work. 
E. M. Aten continued as office assistant to the geologist in charge 

and supervised the oBce work during the writer's absence in tha 
field. He &o continued to assiat in collecting statiisties of produc- 
tion of pracioua metals in Alaska. 
&bur Rollick continued the etudy of the f m d  flora of the md 

memurm of Alaska, a work which it is believed will ham great eco- 
nomic value in the determination of the atratigxaphg. of the ood 
fields. W. W. A t w d  also continued soma offica studha b e k g  on 
the coal resourcm of Alaska. 

Systematic surveya and invsstigatiom were begun in southeastern 
Alaska in 1901 and continued each season until 1910. Ths demmb 
for sumeys in other p & ~  of the Territory prevented any further work 
in this provinm in 1911. This wm udorhwnate, for though the pre- 
liminary examination of much of t h i ~  area h m  been made and 
d e t d d  surveys of the mmt important mining ~~t~ have been 



completed, there is still gre~t need for reconnaissance wmep which 
~ h d l  outline more ddmitely the geologic formations and thus furnish 
further evidence on the distribution of missral rmourcm. 

Some office work was done 011 a report ha t ing  of Qhier  and 
E t u y e  bays region, by F. E. Wright. C. W. Wright still has in hand 
dhe report on the copper deposits of the Essaan Peninsds and C o p  
per Mountain regiom. Ria pdeasiond dutim in Sardinia have pre- 
vented him from completing this report as be bad hoped. The w o r t  
on the Sitka mining dbtrict has been published and that on the Eagle 
Rioer district is in prws. Both tbm6 reports are by Adolph Knopf. 

D u h g  a few wmh in the fall of 1900 the Bower Copper River was 
co~ered by an exploratory survey, which yielded resdta that have 
been of inestimable- value to prospectors m d  railway enginmm but 
were not up to  the pwent  standard^ of mapping: In view oJ the 
importance of the region it was decided to revisa this work, and this 
task wea assigned to D. C. Withenpoon, who wae also charged with 
t h e  work of extending the reconnei~ance e u w q  southward horn 
I-Imagita Valley to the Bremner River region. Mr. Witherspoon, - .  
with a party of fonr men, began field work on June 13 md continued it 
until October 3. During this time he reviaed the mapping of En area 
of 900 equare milee and surveyad a new aroa of 1,000 sguaro milee. 
Tbis work wae done for publication on a male of 1 : 250,000. hLr. 
Withempoon ale0 occupied some 20 triangulation stations, which 
formed part of a gcheme lor a system of triangulation from Copper 
Cater  to Chitina and from Chitina to head of Rremner River. 
F. R. Moffit, assisted by Theodore Chapin, made a g ~ l o g i c  recon- 

naimmce s w e y  of about 1,500 square miles in the Hmagita Valley 
md Bremner River region and also examined the copper lodw #ind 
goidplmrprmpech of the region. (Seepp. 543-104.) Tha party, 
which conahtad of t h e  mcn besides the geologist, began work on 
June 13 and continued until September 15. 

J, W. Baglergr, with three men, made B detded topographic sumsy 
of ths most import& part of the Port Vddez mining distzict. Work 
in this &trict was begun .on April 22 and continued until July 21, 
when the p&y waa transferred to Kenai Peninsub. He wm assisted 
by C. E. GSen up to  M;ay 30. kn area of 160 square milea wgs 
covered in thia survey for publication on a acda of 1:62,500, with 
50-foot contours. The geologic reconnaissance of this area by the 
writer* which has already been noted, is reported on pages 108-130. 



fl. H. Sqent ,  with a party of four men, began field work at 
Kachemsk Bay on June 9 and c~r r ied  a topographic reconnaissance 
sumey northwd to Turnagain Arm. The work included the revi- 
i o n  and original mapapping of part of the Sunrise plamr district, and 
later the drainage basin of R m c t i o n  River near Seward wes sur- , 
 eyed. Survep were conhued until October 5. All. told, an area 
of 3,100 square d e s  was suwqed, beeidea which the mapping of 
soms 660 square milea wss revised. These I E U W ~ ~ S  wexe made for 
publication on a male of 2 : 250;000, with 200-foot conburs. 

J. V. Bagley, who began work on Kensj Peninsula on July 25 and 
continued it, so far as weather permitted, until Octaber 13, made 
detailed topographic sump of an area of 86 s q u m  miles (scale, 
1 : 62,500) in the Moose Pam region and a h  cu~emd some 360 square 
miles by reconnaissance a m p ,  besides mvising the mapping of m 
mes of 170. squm d e s .  These sumeys wem made by p h o t o - t ~ p  
graphic methods. 

G. C. Mmtin, assisted by Harmon Lewis, carried a geologic recon- 
naissance northward from Port Grahara to Kmai River, then eagb 
ward b Alaska Northern Railway. In addition, Mr. Mmtin made 
some specid geuIogic iuvestigations in other parta of the peninsda. 
The Martin party began field work on June 23 and closed it on Sep 
tember 30, during which .time an area of 800 aquare miles waa mapped 
on a scale of 1 : 250,000. 
In view of the discovery md developments of auriferous lodes in 

the northem half of Kenai Peninsula, a special investigation of these 
lodes was determined upon, and B. L, Johnson was assigned to this 

' work Mr. Johnson began field work near Sew& on May 31 and , 

closed it on October 26. Ee mede, a; mom or less detailed examin* 
tion of most of the important lodes and of many of the gold placers 
{see pp. 131-173) and also mapped the geologg. of the area covered 
by Mr. B d e f e  aurvry in the Moose Paas region. 

To summa* the.  results acmmplished in XCsnai Peninsula: 
Detailed topographic and p l o g i c  eurveys were made crf 86 squam 
miles, topographic monnaiasance mrvep of 3,520 squm miles, and 
the mapping of 830 square d e s  was r e v i d .  Soma 800 aquam 
mileg were covered by geologic reconnaissaxlce smeys, md in addi- 
tion most of the important lode and plmr depoaita were studied in 
some detail. 

It has been deaided to  incorporate the d t e  of the m e y ~  of the 
goutheastern pa;rt.oi: the peninsula made in 1909 "by U. S, Gmnt and 
D, E. Higgins in a report which s h d  includ~ mLU tbe data collacbd by 
tbe above parties, 
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S. R. Cappe, with one man, completed s geujogic mcmnaissance of 
the Yentna placer district between June 10 and September 15. The 
area covered was about 2,000 squm d e s ,  m d  the work incIuded 
the examination of a91 the irnpktant gold placers of the dietrict. 
(Sea pp. 17.8-200.) 

YWOH BASW. 

L. M. Prindle, msbhd by J. B. Mertie, with a party af t h  men, 
completed the a d  femnnaisslmm m~pping of the larger part of the 
C i d e  quadrangle, located in the Yukon-Tmans region. Reld work 
was begun on June 23 and continued until Sepptemer 9, when an area 
of about 4,000 squm miles had been covered. Mr. Prindle also made 
a &udy of the p l m m  of Fourth of July Creek. (See pp. 201-210.) 

Eenry M, E a k h  completed the geologic remmaissance mapping of 
that part of the Rampart quadrangle (Yukon-Tmana nagion) which 
had been previously covered by topographic sumeyg. He alw par- 
ried the work west of the Yukon over 8 pmviuudy unmapped area, 
where some topographic sketch maps were made. The Eakin party, 
consisting of two men, mapped an area of about 2,000 square d e s  
during the fidd season, whkh extended from June 24 to August 29, 
and also examined the gold pl acars of the Rgmpart, Hot Springs, and 
Gold Mount& dkfricts. (See pp. 271-286.) 

The investigation of the wahr resources of the Yukon-Tmms 
region, which was begun at Fairbanks in 1907, was continued in 1911. 
E. A. Porter, who began work April 27, csrried on investigations in 
the Fortpde district, where 2 7 gaging stations were maintained for 
17 weeks and 80 rnemmrnenta were made; in the Eagle district, 
whem 6 stations were maintained for 15 weeks and 28 membsurementa 
made; and in the Sevmlpule district, where 9 stations were main- 
tained for 14 weska and 46 measurements mada. &. Porter CQQ- 

h u e d  bis field work unti1 September 15. (See pp. 219-239.) 
C. E. EDmorth began work in the Birch Crcek diatrict on April 20, 

whem 15 stations were maintainad for an average of 15 weeks and 
78 mwmmentfl were made. Later he extended work to Fairbaaka 
district, where 10 statiana were msintained for  an average of 15 
weeks and 74 metbsurementa made; and to the SalchakeZ district, 
whsre 1 station was maintained for 15 weak8 and 3 meaaufemmtp~ 
were made. Mr. Elhorth con t h u d  Ghia fm1d work until Augu;uat 2 1. 
(Sea pp. 240-270.) 

HORTBEABTERH dLBsBb. 

By courtmy of the boundmy commissioner, Mr. 0. H. Tittmann, 
the S m e y  wm enabled to attach a geologist to the party which waa 
engqed in supveyjr~g the boundary north of Porcupine River. A. G. 
Maddren, aasiated by J. M. Jessup, was detailed for this work. 
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'Field work was begun on Poroupine River on June 7 and was closed on 
August 31. The topographic maps of the boundary surveyors (scale 
1 :45,000) were used as a base, and the areal mapping covered about 
400 square miles, in addition to which about 200 square miles were 
mapped in a reconnaissance way. A brief statement of results is 
published in this bulletin on pages 297-314. 

NORTHWESTERN ALASKA. 

P. S. Smith, withC. E. Giffin, topographer, and a party of four men 
carried an exploration up Alatna River, across the divide to the 
Noatak, and down that river to the Arctic Ocean at Kotzebue Sound. 
Field work began on July 1 and closed on August 27. An area of 
about 10,000 square miles was mapped topographically, of whjch 
the principal geologic features of about 8,000 spuare miles were 
mapped. (See pp. 315-338.) The party traveled by canoes and had 
an eminently successful season. 

As in previous years, the statistics of the gold, silver, and copper 
production of Alaska were collected by the writer, assisted by mem- 
bers of the field force and by Mr. Aten. Every year a larger per- 
centage of the operators show their interest in this work by furnishing 
data of production. As in previous reports, the attention of the min- 
ing public is directed to the fact that a rather large number of placer- 
mine operators still neglect to make returns of production, though the 
schedules are mailed to them each year. Such action, by decreasing 
the accuracy of the published totals for each district, injures the 
mining industry. There is no reason for this failure to make returns, 
6 ~ 8  replies are held absolutely confidential, the figures being used only 
to make up totals. This is practically the only phase of the Survey's 
Alaskan work which has not had the full support of nearly every 
mining man with whom the Survey men have come in contact. I t  
is the earnest hope of the writer that all the placer miners of the 
Territory will soon come to realize that they are not only running no 
risk in furnishing the Survey with figures showing production but 
that in withholding them they are injuring the mining industry. 

PUBLICATIONS ISSUED OR IN PREPARATION DURING 
THE YEAR. 

During 1911 the Survey published one profesGonal paper, five bul- 
letins, and three separate maps relating to Alaska. One professional 

'paper and six bulletins are in press. In  addition to these, the 
author's work on two other bulletins and one water-supply paper 
has been completed, and these publications will be sent to press not 
later than July 1. Six other reports are in preparation, which i t  is 



expected will be ready for pubfiaation before the end of the aden- 
dm year. 

REPORT& IBBQED. 

PRO~E~~IONAL PAPEE 70, Tho Mount McKinley region, A h h ,  by Mrd H.  R m h I  
with dmmiptiom of tho i g n m ~  roch and of tho Bo&~1d and h t i a b n a  dio- 
kicts, by L. M. PrindIe; includiqg geolMc and toppphic  reconnahnce 
-pe. 

B m m  446. Ggology of the Bern- Bay e o n ,  Alaeh, by Adolph Knopf; in- 
cluding detailed geulogic and tapogpphic nnptr. 

B ~ ~ E T K N  448. Geolqy and mined resourccs of the N j z h  dintrict, Ahkra, by F. H. 
Moffit and f i .  R. Cappa; including detailed geolo~c and tapqmphic map. 

BUJI.~ETLW 449. A g d * c  m n n a h n c e  in souhewtern Seward P e n i d  and the 
Norbn Bay-Nulato rqjon, hlapka, by P. S. Smith and H. M. Eakin; including 
gmlogic and topopphic seronnakmce maps. , 

B m m m  447. Geology and rninernl rmurcm of parte of tho A b k a  PenineuQ, by 
IT. W. A t a r d ;  including geologic snd bpographic r e c o d n e e  map.  

l3un.m~ 480. Mineral rmourcoe af A b k a  (report on pmgm of inv&tifptione in 
1910), by A l h d  XI. B m h  and 0th m; inc ludb  general map of blaeka &owing 
dhtribution of moCallifcmua depoeih. 

P.IOFEB~IONAL PAPER 69. The Yakutat Bay earthquake of Sepbmbar, ISDO, by R. 8. 
Tarr and Lawrence Martin. masued June 24, 1812.1 

B a ~ m w  486. A geologic wconnaismnco of the Iliarnna region, Alaska, by, Q, 6. 
Martin and F. J. Ratz; including ~mlogic snd toppspbic reconnair*lence mapa. 
Darned Merch 9, 1912 .] 

B a ~ ~ n n  498. Headwater regifmione of aulkanrr and 8umtna r i v q  Nmh, with 
wcounla of the Veldoz Creek and Chiwhine placer d*c@ by F. R. Xoffit; 
including geologic and topographic reconnaia~ance maps. 

B m m ~  500. Geology and coal fiolda of t h o  lower Matmush Valley, AIaaka, 
by G. C. Martin and F. I. Hatz; including detailed geologic and tqqmphic mape. 
[Iwed March 15, 1912.3 

B c m m ~ ~  501. TIw Bwnifield region, Alaska, by S. R. Cappa; incInding plogic and 
t0P0gn;~hic m o ~ n c e  mp. 

B ~ E R N  602. The Ewlc River e n ,  w u h h ~  A I d a ,  by Adolph Knopf: 
hcludin~ detailed pwlogic and t-phic mape. 

B r r t c m ~  504. The Gitka mining district, Almka, by Adolph Knopf. [Imd Feb- 
ruary 2, 1912.1 

mMPLETED, W E  WHI[IE[ lLLUBT&ATIONB ABE BEmO 

PREPABED. 

Cu&d glaciera of Prince Willlam Sound and Kenai Peninauh, by U. 8. O m b  and 
D. F. Biggh8. 

The mrfrrce water mpply of Bmard Pminmla, by P. F. I 3 e m h v  and 6. L.. Parker; 
with &etch of geography and geology, by P. S. Smith, and repart on placer mining, 
l y A I M  3. Brooks; including topopphic recammimum map. 

G d * c  reconnaiwnce of Pairbnnktl quadrangle, A h b ,  by L. M. Prindle; with 
detailed dewription af the Fairbanks district, by L. M. hindlo and P. J, K s h ;  
including detsiled and mmnnai=nce geologic and topographic mapa. 



Geology and ore d w t a  of Peninwla and ltha Coppr Mountain e o n ,  
Prince of Walm Inland, by C. W. Wright; including detailed geoloRfc and t o p  
p p h i c  map. 

Geolqy of Glncier Bay and Litup region, by F. E. W.;sbtand 0. W. Wright; Includ- 
ing polq$c reconnabce maps. 

K m i  Peninsuls, by G. G. Martin, B. L. J o h n ,  and U. S. Qmnt; Including 
p l k c  and tqqmphic r e m n n a b m  maps. 

The Koyukuk-Ghundalat g~rd man, by A. G .  Maddwn; fncluding geologic md 
topographic m a n n a k n c e  mape. 

The Iditad-Innoko -ion, by A. G. Maddren; including geologic and topopphic 
monnaimnse maps. 

'Geolgy of the Xome and Grand Central quadranglee, by F. E. M a t ;  Including 
detailed geokgic and t o w p h i c  map. 

Five to'pogmphk maps were issued ss illustrations to reports 
(see p. 15), of which two ware on a scale of 1: 62,500 (1 mite t o  the 
inch), and three on a scale of 1: 250,000 (4 milas to the inch). In 
addition to these, a general map of Alaska waa published as an 
illustration t o  Bulletin 480. Three reconntfisaancs and two detded 
topographic naps are included in the reports which are in presa . In 
addition to the above, three topographic m a p  were issued separateIy 
as sale publications, as follows: 
Circle quadranglo, No. 641; wale, 1: 250,000 (4 milm to the inch); contour interval, 

200fwt. Top-phyby D. C. Witherapoon,T.G.Gerdine,R.R.Olim,G.T, 
Ford, and J. IV. Bagley. Price 25 cente. 

m n  Peninnula, hince of Wales Iahnd, Alaah, No. M A ;  scale, 1: 82,500 (1 d e  to 
the inch); contour intmval, 50 feet. Topo~raphy by D. C. Witherapoon, R. H. 
Gargent, and J. W. DwJoy. him 5 cente. 

copper Mountsin and virinity, f in-  of Wdea h h d ,  A m  No. 5403; scale, 
1:82,j00 (1 mile to tho inch); contour interval, 100 feet. Topography by 
R. a. W t .  Price5 centa. 



TRE MINING INDUSTRY IN 1811. 

The m W m u s  mining industry of Alaska had a vary succeaafwl 
p a r  in 1911. Much progresa was made in placer md lode gold 
mining. The copper production was very large, and the outlook for 
tha development of the tindeposits in the Sew& Peninsula is more 
promis'i than it ever has h c n .  Some succwful developments 
were made in the Katda oil field, and tlie output of the marhle and 
gypsum d e p i t s  was about the same as in previous yem. On the 
other hand, no advrrnces were made in the exploration of the c o d  
fields, for thia phase of the mfning industry stir1 &waits tha sst~blish- 
merit of definite policy in regard to  the disposition of the public 

' cod  lands. In 1911, therefore, m in previous years, stagnetion 
existd  in dl enterprises depending on the opening of the coal fields, 
Them enterprises include not only coal mining ventures but railway 
construction and, to a certain extent, metellifomus mining and other 
industries whose sucmmsful prosecution dapenda on an abundant 
aupply of cheap fuel. 

The favoreble &owing made by the Alaska mining induatrp during 
the year is due, b t ,  to the very large output of copper and, gecond, 

. to the greater production, compared with 1910, of the gold placer 
minas in the Innoko-Iditamd region. h i d e  from the hcm& 
produotion of copper and gold, the most important event of the yeax 
was the opening of the Copper River region by the completion of a 
railway. The iudurrtrios already stiEndated by thin road strikingly 
illumtrah the importance of railway communication to Almh. 

Although m s t  of the gold a t d  comes from the placers, much prog- 
ress waa made during 191 1 in paving the way for an i n c m e d  output 
fmm aurifemue lodes. Thia work waa carried on in most of the gold- 
baaring araas of 1Llmh, but the advances were most notable in the 
Juneau, Vdrlez, &nai Peninsula, Willow Cresk, and Fairbanks d ie  
trich, Aside fmm the incrensa in copper mining the progrm made 
in da~etoping gold-Ide mines is the mllst encouraging feature of the 



year's operations. Great p r o p s  was &o made in dredge D&I+, 

notably in the Nome region. It is estimated t h t  in the entire Terri- 
tory 27 dredges were operated for the whole or a part of the open 
season of 1911. In addition to  those operahd, at least half a do= 
ware in process of aonstruction. 
The value of the tutal mineral producticm in 1911 is egtimated a6 

$20,650,005; in 1910 it was $16,887,244. In the following table the 
aourws of this wealth, as w d  as a comparison with the production of 
the previous year, are presented. The statistics for 191 1 are not yeh 
aompleked and may be subje~t to change. In the table the output of 
marble, tin, gypsum, lead, etc;., are oombined, because a separate 
listing might reveal the production of individual propertiea. 

Qold ............ 
BUvw... ............ do. ... 
Mllrhlo,ggpeam,ttn, 1 4 ,  

uto .................................. 121,561 ............ .............. 
I............ I l&kW,art I............ 1 m,nw,oos (.............. ( +a,m,m 

r Fmdbdmq d m h .  
Nm.-In tha almw tabb m hi d u d  at 12.7 c~nb n pound br lBlO d EES0mk km 19ll; d v u  

 st^ omm aa on- for snEoBllu for IW!. 

Mining began in Alaska in 1880, but for many years no very mu- 
rate rccortis of &oral. output were 'kept. Since 1905, however, 
fairly reliable sthtistics of mineral production sre available. Thm 
data aro sumrnarimd in the following table, both by years md by 
substances: 

Vdw of takJ rnireaal pmhdh of dkh, rrn19f  I. 



TEE mrrIHa INDUBTRY IN IOU. 19 

As improvement in transportation is the most important element 
in the advanmrnent of the d m g  industry, the progrew of tha year 
in this respect win be briefly stlmmarized. The Copper River & 
Northwegtem Railway waa compIeted to Kennecott in Apd,  1911, 
giving a total length for this line from Codova, on Prince William 
Sound, of 197 d m .  Repairs were kept up on tho Alaska Northern 
Railway, including the rebuilding of the &g of Placer River, and 
traffic wm maintained from S e w d  to  the end of the track (71f mil-) 
for dl except' the winter months. Tho owners of this railway s t a b  
that no sxbnsion of the line wil l  be made until the coal fields sre 
opened. No other rdway construction wna undcrtaksn during the 
-year, but tr&c wm maintained over tho White Paas, Tanana Vdey, 
Seward Peninsula, and other roads, 

At the elm of 191 1 there wero 465 milm of railway in the Territory, 
compared with 371 mil@ in 1910. This d o q a  ia distributad among 
nine different railways, from 5 to 197 miles in length. The existing 
rdilwap emphashe the need of additional transportation f m3ities. 
The moat urgent neod in for a railway to connoct an open port on tho 
Pacific with the Yukon baain. (Seo pp. 45-76.) Until such a lime is 
built o d y  the richest placers and only tho moat favorably located 
todea can be profitably exploited. 

There was little changc in ocean stoamer semice during the y%~ar. 
The building of lighthouses snd tho installing of other aids to navi- 
ption iucmaaed the safety and promptnm of navigation, which Irp-ill 
tend to deemme the cost. At&mpb to use steamers an the Copper 
River abovo Chitha bnve bwn practically abandoned, because of the 
difXcultiea af navigation. River sbamer serpice has &o been dis- 
continued on the Susitng because of insufficient business. The s m d  
amount of fmqht distributed in this wgion is now handled by 
launchm. On the other hand, several steamers sre now in use on 
Kuakokwim River, manding the stream about 6a) miles to the 
mouthof theTakotna. Thcy alsorunup thatstreamsome 15 milm 
to a. point connected by winter trait with the plsces minm on Gaines 
Creek. The Kuskokwim is navigable t o  the Forb, about 50 milcg 
above tho mouth of tho Takotna. 

The Alaska Road Commission continued its important work of 
' m a w  mining &trick a c d b l e  by building wagon roads and trails, ' 

Probably the mmt important undertaking of this kind waa th8 corn- 
pletion of the winter t r d  from Seward, on the PacSe seaboard, to the 
Iditarod placer dhtrict. This not only serves several placer-mining 
camp, but also shortens the winter routa to Nome by somo 300 miles. 
Work was deo continued on the Valde~Fairbmh trail, which can 



now be used not only aa a airrter rwte but dso as a wagox1 mad in 
summer. A cut-off wm built w h i h  connects the wagon mad with 
Chitina, on the railway. At the close of 1911 the total mile* of 
road and t r d  constructed by the conmkion wm aa foklom: Wagon 
mads, 800 milea; winter ded roads, 534 d e a ;  trails, 1,107 miles; 
winter trails tempordp staked, 450 d e s .  The inadequacy of thh 
rniloqe to acme the many mining districts scattered over s temitory 
of marly 600,000 square miles ia 80 obvious that no comment is 
necessary. 

METAL MINTNQ. 

In 1911 about on+qu&er of the gold production came from lode 
minm and three-qumtm from placer mines, the a m  ratio between 
lode and placer output that WAS rnttint~ined in 1910. It in to be 
expechd that MOM long the pmntage af lode, production wil l  
increase, which will mult in a p a t a r  stability in the annual gold 
output than is p~ssibIe whem tho maintenance of the production 
depends on the exploitation of rich gravpl depmita, The incressed 
use of hdreclges d I  also bring about l m  fluctuation in the annual 
p b e r  gold production. In tha following table, which is based on 
preliminary entimatea, the production of precious metah haa been 
distributed as to  ~ources. 

To arrive at the total metd production of Alaaka the amount of 
tin produced shonld be added. This $ discussed. by Mr. Hess in 
Bulletin 520-B. - A s m d  m o m t  of l e d  is also recovered each 
year, incidentdy ta t.he treatment of other o m .  In the following 
bble the production of goid, silver, aed coppar ie given by yearn: 



THE mmm3 m m m  m 1BU 

01 pH, dw, mtd mppp in Abh, 1880-1911. 

I 

Zn the following table the total gold production ia 'distributed 
a c e  to  didricts, so fa r  as tho information st hand will permit, 
The error in. distribution for the production previoua t o  the year , 
1905, when the systematic collection of sltatktica of Alaaka'~ miners1 
output was bgm,iB believed ta belems than Ibper cent. Complete 
statistical r e t m  $om all producers are not even now available, so ' 

that there ia probably atdl aome emr in the diqtributioa of the totals 
to the various districts. rSILiS e m r  is, however, believed to be 1- 
than 3 per cant, trnd it is hoped that in future it may ba eliminated 
altogether. 
The production h m  the PwSc coast belt is derived principally 

from the lode mines of southemtern AZasks, but includee dso the 
output of a lode mine of Unga Island, as well M * small output from 
gold p h m .  Previous to 1885 the placers of the Juneau district 
yielded considerable gold, and since lbS9 the Pornpime &trict of 
southeastern Alaska has been a emall but shdy  producer. The 
beach placers along the PwEc rseaboard have been worked spas- 
modically sin= about 1890. 



Up to  1909 sU &a gold from the Copper River and Cook Inlet 
region waa derived from gold plmrs; since then there hths h e n  a 
smell output from the auriferous lodes'of Willow Creek and the 
Kenai P c h u l a .  n o  gold output of the Seward Peninsula and the 
Yukon basin is practically AII derived from placen. One gold lode 
mine md soveral prospects on Seward Peaiasula h a h  been worked 
spasmodically aineo 1903, snd there baa been a s m d  M e  production 
from tho Fairbanb district during the laet two years, (See p. 30.) 

. pahla of goid p d u t h n  of A h h a ,  with a p ~ ' m a 1 4  &hahabutbn, 18-1911. 

The production from the Yukon basin in the. above table inclndes, 
of murse, only that part of the basin on the AJe$ks aid& of the bound- 
arg. Mining has been going on in the Canadian Yukon since 1885. 
The following table, of the Canadian Yukon will make it possible to 
cornpara the output of each year with those of the A l ~ k a  dktricta: 

* 

l%W. 

1880. ............................. .................................... 
1881.. ................................... .................................... %Z 
1w.. ........................ .. ..... .................................... 150:m 
ltw7... .................................. ............ $1,m ............ 801,m 
1MI ..................................... ............ 1.m ............ 231, aw 
IW........................ .......... ............ 25 000 ............ 300.000 ............ IMfl......: ............................. ............ 8 0 : ~  MB,W ............ Phx7 ..................................... ............ 3 4 w  075. OOD ............ 1XK9 ............... ... ........... ., . . .  ............ 35,m KO. m ............ In" ..................................... ............ 
1KI) ..................................... ............ +.+..I+..+++ .......................... lrml. .... .... ............ ............ 
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I S M  ................. ....... ......... ............ 
l n r ~  ................................... ............ 
1W8 ..................................... 
1m7 ..............................,... 
1xw .........................*........ 
1xr) ...........................-......... 
1'#1 ..........................<.......... 
IIUI ................................... 
I'02 .................................. 
1m .....................-............. 
3~xwl............................ ........ 
I!W7 ..................................... 
1~ .................................... 
l (xw .................................... 
vrlo ..................................... 
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THE MINING INDUSTRY IN 19U. 

Production of gold in Yukon dhtrict, Canada, 7885-1910.a 

Year. value. 

-- 

a From reports of Mines Branch, Dept. of Mines, Ottawa, Canada. 
b Preliminary estimate. 

JKETALLIFEROUS LODES. 

STATISTICS. 

The total gold production from the auriferous lode mines of Alaska 
which have been productive since 1882 is estimated to be 2,550,107 
f i e  ounces, valued a t  $52,808,921. These mines have also produced 
1,029,743 fine ounces of silver, with a commercial value of $626,901. 
The total copper production up to the close of 1911 was 61,062,979 
pounds, valued a t  $3,905,279. Tin mining began in the York region 
in 1902, since which time i t  has been carried on spasmodicnlly. The 
value of the total tin product, which has come almost entirely from 
the placers, up to the close of 1910 is $192,042. There has also been 
some recovery of lead from ores valuable chiefly for other metals. 

Alaska's auriferous lodes are estimated to have produced during the 
year 204,465.99 h e  ounces of gold, valued at  $4,226,687, as compared 
with an output of 198,601 fine ounces, valued at  $4,105,459 in 1910. 
The increased produdtion is to be credited to southeastern Alaska, for 

- there was Little change in the lode output from other districts. As in 
1910, thero was much prospecting of auriferous lodes near Port Vddez, 
in Kenai Peninsula, at  Willow Creek, and in the Fairbanks district. 



Eighteen gold-lode mines (including aeveral proparties in the new 
lode districts wbich made o d y  small outputs) were operated the 
whole or a part of the year in Alaska in 191 1--six more than in 
1910. Workwaadaodone on manygold pmpects,a few of which 
pmduced Borne gold as an incident to the development work. Of the 
producing mines, eight were in wuthatern Alaska. 

It is estimated that these mines had an output of 1,594,404 tom of 
om, as compared with 1,375,612 tona, the total output for 1920. In 
1910 the average value of gold+ilver contents for a11 the o m  mined 
was $2.77; theaverage in 191 1 is estimated to have bem $2.79. 

There were eight productive copper mines in 1911, sa compared 
with seven in 191 0. Of these, three were in the Ketchikan district, 
four on Prince WiIZiam Sound, and one in the Kotsina&kitiua 
di~trict. The total copper production in 1911 was 27,267,871 pounda, 
valued at $3,368,584, compared with 4,241,689 pounds, vdued at 
$S38,695 in 1910. A ~ O U ~  586,570 worth of gold $189,600 worth 
of silver was rem~ered from the copper o m .  It ia estimated thlst 
in 1911 about 68,975 short tons of copper ore were hoiated, tte, com- 
pared with 39,366 tons in 1910. The average mppr contmt of the 
ore was about 17.87 per cent, and the gold-silver values about 13.84 
to the ton. The 1-9 average copper psmntsge is due to the vary 
hqh-grada arm shipped from the Bonanza-Kennimtt mb. 

The aurifmns lode mines of southeastern Alaska am estimshd 
to have produced gold to a value of $3,990,786 in 191 1, as compared 
with an output of $3,839,626 in 1910. In this region eight &Id minea 
and four copper mines were operated in 191 1 snd nine gold mines and 
three coppor mines in 1910. Although the& waa s decrease in the 
number of productive mines, much dead work was done on smmal 
large mining antmprises.in the Juneau gold belt, and a n u m h  of 
amall properties in the Ketchikan district were sptamatically pros- 
pected. The Chichagoff and Golden Gate mines, in the Sitka & 
trict, each supplied ore to 10 atmp mills. 'it is r e p o w  that these 
two properties are to be eonealidahd. The s u m s  of these two 
properties bas stimulated the development of a number of prospect8 
in the adjacent regions. A  custom^ mill ww built at Skagway in 
191 1 for the purpose of tes tiag ores from the prospectis of t.he vicinity. 

There can be no question that the gold output of southewtern ' 

Alaska dl be much inerewed within a verg few yearn. In copper 
mining the dvancea were less marked, but several prop&es promise 
ta become productive in 1952, and should copper continua to advance, 
a considerable increase of the capper output from this field is to be 
expecbd. 



The Treadwell group of minoa, on DougZea Island, continued in 
1911 to be the source of most of tbe gold output of southeastern 
$I& md, in fact, .of the lode production of the entire Territory. 
b o n g  the important developments on this property was the instal- 

- lation of s new central hoisting plmt and crusher, which waa corn- 
pleted in 19 1 1. At the Treadwell mine ore was taken from the 1,450 
and 1,600 foot levels, and considerable dead work tRaa done an the 
1,750-foot level. The 1,210 and 1,320 foot levels furnished most of 
the ore at the AldsrMexican mine, and the mine worlnngs were 
extended on the 1,460 and, to a less extent, on the 1,570 foot levels. 
The ore from the Ready Bullion came chiefly from the 1,660-foot 
and I,!NO-foot Ie~ela, and the dead work waa chiefly on the 1,100 
and 1,350 foot l e ~ e b .  In the 70bfoot claim productive mining waa 
done chiefly on the 1,210-foot and 1,320-foot lovoIs, and dead work 
on the 1 ,Wfoot  lev01 and in the shaft. Twenty stampa were 
added to the mil1 of the 700-foot claim. 

Besides the Treadwell group, only two other properties on Douglas- 
Island received any attention in 1911. A new company is reported 
to  haw taken hoId of the Bear's Nest property and to  have dona some 
prospecting. Uperatiom at the Alaska Treasure, on Nevada Creek, 
which had been temporarily suspended about the close of 1910, 
were resumed in 191 1. The main crosscut was extondsd from 3,100 
to  3,400 feet, giving a depth of 750 feet below the upper (the IIudson) 
crosscut. Some ore borfiea an, said to  have been found. T h e  work 
in hand consists in driving from the fare of the main cmmcut in a 

- northerly direction in the expectation of bkrsecting the om body 
exposed in the Hudson (the upper) level. 

In 191 1, as in previoua years, the Perseverance mine, in the Silver- 
bow Basin of the rngialand portion of the Juneau gold belt, was 
operated during the open season, which amounted to 153 dnys. Tha 
mill at the MaskaJuneau mine was also opesatcd for a, part of the 
year, but chiefly for sampling. Plans to  develop this property on a 
large male, which have been under consideration for some yeam 
took definite form in f 911. About 100 feet of an adit tunnel was 
completed, which wiU undercut the ore body of the AldtaJuneau 
at a depth of s h u t  600 feet. The portal of this tunnel is on Snow- 
slide Gulch, a tributary of Gold Creek. A tram mad for carrying om 
has been graded from the portal of the tunnel to a mill at tidewater 
near auneau. The tunnel, which follows a fault h e ,  will be about 
6,000 feet long. A ditch to bring water from Gold Creek haa also 
been constructed. The California Nevada Copper Co. continued 
work on ita tunnel on the Ebner property. LittIe infomation has 
been obtained regding the mines north of Juneau. Systarnatic 



development has been continued on the Kensin@n property at 
Berners Bay, which will soon become productive. Some plans were 
also made to reopen the h a l i n  mine, located jn the same district. 
In the aggregate considerable work wan done dm on numerous other 
properties between Juneau and Bernem Bay. T h e  rmll at the Eagle 
River mine wm operated only a short tima during the year, trnd moat 
of the work at t h  place was directed to  further undergsound ex- 

' 

ploration. 
-xu- nwrmm. 

The coppor deposits of the Kctchikan dbtrict are &ill by far the 
most impbrtant of its mineral resources, but in 1911 mom attention 
was given to the a~~riferous lodes than in the pFovious year. The 
Mount Andrew and Jumbo mines were producing ore, tw in previous 
years, bnt details in regard to development am lacking at this writing. 
At the Jumbo, where s h u t  40 men were employed, a cr~ascnt is being 
driven to the main haulage adit to  bring cram direct to bunkers. O r e  
shipments were also continued from the I t  mine, where operations, 
which had been temporarily suspended, wee resumed in Apd. 
A 1,400-foot tunnel, destined to  undercut the om body at a depth of 
500 feet, wes  driven rat the It mine, and is said to ha70 intersected an 
ore body. At the Joker mine only assessment work was done in 1911. 
Some small shipments of ore were made from the Rush & Brown 
mine, whom, it is reported, an ore body of high grade waa dimomrod, 
Developments have also been pushed at the Rodwing mine, which 
has bean equipped with a compressor and is to he: put on a productive 
bnsis in 1912. It is reported that a 12-foot vein of copper ore hm 
been found on this property. The main tunnel on the Victory 
property at Spa1 Bay, Gravina Idand, haa been driven a distance of - 
1,900 best, and othcr undergmund devclopmentm ham beon made. 
New discoveries of copper ore a m  also repoded on the Copper Center 
and Gophcr (Efyda) properties. The Northland Development Co., 
whose property is near Klawak, continued sinking a ah& and is r+ 
ported to have blocked out aome ore. 

The Lan de Van E d n g  & Milling Co. continued to  d r h  a crosscut 
tunnel on Georgas Inlot, an indentation of Redlagigdo Island, 
which is intended to cut an ore body outcropping 900 feet a b ~ e  sea 
Isvel. At the close of the year the tunnel is said to h-ttve been driven 
about 2,000 feet and to  have penetrated an ore body caxrying chiefly 
aflver-bearing galena and contahbg some gold. A gold-bearing 
vein is said to have been &ca~ered on the Goo Goo claim on Thorne 
Ann. Soma further developments wem sIso made on the aurifemus 
lode on the Go& property near EIollia. Only assessment work was 
done at the Moonshine and Old Glory mines. Some developments 



were made by a company which had a bond on the Goldatream group 
of claims, located an Gravkia Idand. 

The advanma bade in the Portland CmaI ragion of 33ritish Colum- 
bia stimulated prospecting on the Aaska Bide of the boundary and 
within the Ketchikan district. Some encouraging rssulta are reported 

' in t h i a  field. 
PRINCE WftLIAM BOUND. 

The mining industry in Princo William Sound had ita most pros- 
perous mason in 1911, in both development a d  production. The 
estimated total value of tho minerals produced, including copper, 
gold, and silver, exceeded $1,000,000. One goId mine, the CW, new 
Valdez, and t h e  copper minoa, the Beatson-Bonanza, the EIlmzw, 
and the Threeman, were productive, and aeveral other copper prop 
eties were developed suificiently to give assurance of an output of 
metal at an e d y  date. Much development work was also doha on a 
score or more of auriferous quartz veins, some of which will probably 
produoe gold in 1912. A customs mill was established st Valdez, to 
which ore was brought from several quartz claims of the district. 
The Part Vddez gold-bearing mgian ia daribed elsewhere (pp. 108- 
130). %me advancm were made h prospecting auriferous quartz 
veins in the McKinley Lake district, tributav to Codova, but this 
field has not developed into a producing district a0 rapidly as waa 
expected last year. The following no* are by no means compIgh, 
but are believed t-o cover moat of the more important operations 
during the year. 

The ore shipped from the Ellamar coppdr mine was taken from 
above the upper level, which had been made available by a cofferdam 
mmp1et.d in '1910. Work was continued on tho property of the 
Hemple ~M'lning Go., on Landlocked Bay. It is reportad that a total 
of 2,000 feet of tunnel has been driven on this property, 

The Theemm M i  Co. completed its wharf md bunkers and 
made ita h t  shipment of ore in November. The mino ie dewloped 
on f i ~ e  levels, with an aggregate of 4,000 feet of underground work. 
Some work was also done by this company on the Mason and Gleadlon 
c l h ,  near Irish Cove. Developments were continued on the prop 
erty of tho  Standard Copper Mines Co., near Landlocked Bay. In all 
60 feet of shaft have been sunk and 1,100 feet of tunnel have bean 
driven on thb property. The Fidalgo-Alaska, Copper Co. complohd 
its aerial tram, i t s  wharf, and its 1,000-ton budem, besidee continu- 
ing underground developments. Some ore was delivered at the 
bunkers before the dose of the year, although no shipments were 
made. 
In 191 1, aa in previous yearn, the Boabun-Bonenze mine, on La- 

touche Laland, was the largest shipper of copper ore an the sound, 



and made gubstantial p r o m  in both d a c e  equipment and under- 
ground workings, details regarding which &m lacking at this w6ting. 
Considerable prospecting was also done on the a d j m t  Barsack- 
Girdwood property, and a crew of men were a h  employe2 on the 
claims of the Repolds Alaska Development Co., new Horamhoa 
Bay. The Seattle-Maaka Mining Co. completed the installation of 
a concentrating plant on its property, located near Montgomery Bay. 
It is mporhd that at this place a mineralized &ear zone carrying 
copper and high gold values haa been crosscut at a depth of 400 feet. 
The property has beon equipped and made ready for production, but 
no ore has been shipped. 

Development work haa beem continued on the property of the 
G i g h t  Idand Copper Co., locatd about 3,500 feat from tidewater 
at Drye Ray. The mine is equipped with an air comprewor and 
drill8 run by wahr pressure. There are two tunnels an the property, 
agg.rega ting 450 feet in length, and a shaft 60 feet deep. Plma have 
been formulated to put in a wharf mnnected with the mine by aeriar 
trams. The only ore produced thus far ia that won incidentally to 
development work, Work on the Pandore daim in 1911 consisted 
of a winm sunk some 20 feet, near the fam of the adit, which is 140 
feet long. De~elopment work has been dons also on other copper 
pwpects on the ~ound, notably near Cordova, but detailed informa- 
tion regamling them is not now available. 

KENAT FENIN8DLA A m  SOUTHWEBTERN A L A R M .  

Auriferous Ide development was active in Kmai Peninflula during 
19 1 I. Detailla seg*Wg mining in this district are p m t e d  by Mr. 
Johnsonon pages 131-173. It ia reported that anauriEerouequartz 
vein has been found near Malins Bay, on Afogaak Islend. No 
new discoveries itre reporbd in the fiamna region, and but little 
prospecting ww done in this beid. The Apollo mine, on Unga 
Island, wag, ae in previous yeere, the ody productive property in 
southw~tem Alaaks. Ten etampn were operated st this mine during 
the summer montha. 

BUBITHA 86878. 

L d e  mining in the Willow' Creek district made wnsiderable 
advances during 1911, and Borne prospecting waa dons on lodee in 
other parta of the Susitna b ~ .  A little work was done on B 
copper-bearing lode on Iron Creek,' but no notabla discoveries in this 
part of the field are reported. Some discoveries of gdd-bearing 
quartz are reported from the Valdes Creek district. Tha occur- 
rence of gold in the Yenha district i~ described by &. Cappn on 

- 
pages 174-200. 



It ia &bated that about 50 men were employed in developing lode 
- pmspcb in the Willow Creek district during the summer of 1911 

and a s d e r  number during the previous wintax. Gold to the 
value of between S50,OM) and $60,000 wais produced. The Willow 
Cresk district was not viaited in 1911' by any member of the S u ~ e y ,  
but the following notes on development have been obtain4 from 
what am believed to be reliable sources. 

The A h k a  Gold Quartz W n g  Co. operated its three-atamp 
mill (FdWpound stamps) with watar power from June 30 to  Septem- 
ber 17. Over 230 tans of ore were treated. The tailingn were ysrdAd, 
no mu~~ntrator having yet been installed. About 300 feet of adit 
has been driven at this mine and 1,600 feet-of open-cut work haa been 
done, the operations in 191 1 covering about 1bO feet of sdit and con- 
sider&& stripping. Mhterid for two tram, asch a little less than 
2,000 feet lang, is on the ground. In 1912 the ore was tr~mmed 
about 1,000 feet and then hauled nearly 2,000 feet on a @evil. 

Some developments were continued on the adjacent group of 
claim belonging to  the Alaska Free Gold Co. Here a 2bfoot shaft 
was sunk on a vein in one claim and asssssment work waa done on 
the other c l h .  Some ore from this property was put through the 
mill of the Altuka Gold Quarts lhmg Co. A mnsiderable force of 
men wag employed at the Gold Bullion property from a b u t  the 
let of April to the middle of September. A 3,4W-ioof tram wm 
imtded and five new a tamp were added to the d, meking seven 
in dl. The mill was s W e d  on July 15 and wm operated, with some 
intemptiom on account of shortage of water and repah, until the 
middle of September. Most of the ore milIed waa taken from an open 
cut, but one adit is reported ta have been driven about 75 feet, Only 
-merit work WW done on the adjacent Gold Top Mining Co. 
P"P&Y* 

A force of men was employed for moet of the year on the daims 
of the htaatw'ka Gold bdincw Co. The development work consisted a 

chiefly of o p n  cub d e  for the purpase of tracing the veins. An 
adit some 40 feet in length waa also driven. It ia reported that water 
power is 8vdable and that s mill will be installed on this property 
in 1912. The Bmklyn Development Co. mumed operatiom on its 
property in 191 1 about June 1. A tohl of 245 feet of underground 
work, besidaa mnsiderabla open cutting, repreaenh tho excavating 
acmmplished to daSe. A stamp miU was purchased by this cam- 
pany in 1910, but has not yet been installed. So far 3w h o r n  only 
assessment work was done on other quartz claims locatod in the 
Willow Creek district. 

1 The ofmld sn4 p- 01- h lQ10 were daacrZbed by Brmk X. Katz in 8x1 a r m  
rmtltlsd "A -of the WUlom Crmk #ojd reglm": Bd. U. 8. Qwl. Bwsy No. lQU, pp. 
m1.a 



Although Borne lode prospecting wm done in other parts of the 
Yukon-Tanms region, the only notable advances in had-mck 

, mining were made in the Fairbanks district. The write'r was 
unfortunately prevented from viaiting thia district, as planned, 
and for the facte contained in the folIowiug swnmary has been 
forced to rely on information gleaned from various so-. Had 
all the mine operators promptly transmitted the statistical data 
requested an schedules mailed to them, it wodd have been pmible 
to  present more details in regard to  the lode-mining developments 
and thereby ta do fulIer justice to the district. 

It is reported that during 1911 development work in excess of 
that required annually for ameaement work was done; on or about 25 
to 30 properties. About 8 or 10 of them produced goId to the 
value of $1,000 or more. Most of the ore pmdumd was c d e d  at 
the two customs milla at Chena, and Fairbanlra, and in addition some 
ore was treated at three milla erected on different properties in the 
later part of the yew. Tha equipment of these five mills aggregated 
26 stamps. It is wtimated that about 875 tons of ore were treated 
during the year in the &trict, yielding about $64,f 00. Probably 
about 8 or 10 per cent of this represente the value of the concen- 
trates, the mt being free gold. The high value per ton iu accounted 
for by the fact ,that much of the ore sent to the d l s  is picked and 
doen not r e p m n t  an average of the ore mined. It is estimated in 
the district lthat transportetion and milling charges have averaged 
Fj20 to $30 a tan, prices that prohibit the shipment to  the mills of any 
but high-grade ores, so that mills have been erected on several prop 
erties. Marct of the ores also carry silver. The ores mined in 1911 
are estimated to  have yielded 582 ounces of silver, valued st $308. 

me h tal amount of hard-rock underground work done at the close 
of 191 1 is estimated to have been about 6,000 feet whereas the amount 
done at tho clme of 1910 wea about 3,000 feet. About twethirds 
of the had-rock work represents adits, crosscuts, and drifts, and the 
remainder  represent^ shafts, raises, and winzes. The total gold pro- 
duction of tho quartz lodes to the close of 1911 hae a value of a b u t  
$120,000, which will probably nearly pay for the u n d e r g ~ ~ m d  work 
done. The lode mining 80 far has been almost entire19 in the hands 
of local men, bwked by local capital. 

10m1 OR -0 m O m m B .  

Blthough claima were staked and mom or less prospecting m a  done 
- during the year in much of the Fairbanks district, the most important 
developmanta were- confined Go certain areas, which will be mentioned 
in geographic order from eaet b west. 

I 



The. moet easterly proapect in the Fairbanks Creek belt is the 
Charles claim, located near Coffee Dome, where a ledge is reported to 
ba 18 inchas wide. A 50-foot shaft, ~howing 3 fwt of ore, is said to 
have been sunk on the Eureka claim, and work was continued on the 
McCarty Creek ledge. Both these properties produced some ore, 
which was milled at Chena. A 30-foot shaft, in which a ledge 1 foot . 
wide is reportd to have beon exposed, was sunk on tha Governor 
claim, in the upper Fairbanh Creek basin. 

The divide between Wolf and Fairbanks creeks was the scene of 
considerable development work. lIere some ore was taken from the 
Pennsylvania d ~ m ,  and Boma 350 feet of ndib haa been driven on the 

- Ru&an Kid. More extensive developments took place in 1911 on 
the Rexd,  located close at hmd. Here the total developments are 
zeported to include a 127-foot crosscut snd a 50-foot drift, revealing 
a vein from 8 inches to 2 feet 8 inches wide. ConsidsrnbIe ore wae 
shipped from this property to one or the cushms milla. A new ledge 
some 18 i n k  wide is said ta have been discovered in this vicinity. 
Work wm continued on several properties in the upper C l e q  Creek 
beein. At the Free Gold (Roads & H d )  a total of about 1,200 feet 
of underground work had h e n  complehd at the cloae of 191 1. In 
midsummer a fivmtrrrnp miU 11,000Lpound stamps) waa erected on 
the Free Gold mine. It was operated about one month and then 
dosed on ac~ount of shortage of w~tar. Yet only was ore treated at 
the mine but shipment9 weru made to  the Chona custom mill. 

Work was cuntinued in 1911 an the adjacent property of the 
Tmana Quartz ETybulic Co., which is aaid to have two veins, one 
10 inches to 7 beet, and the othm 4 feet wide. The development work 
done is said to aggregate about 400 feet. It is not yet known wbethar 
any ore waa shipped from this property. 

After being closed down' for several month the Tanana Quartz 
Miaing Co. again started operations in March, 1911. A 50-foot wines 
was sunk from main tunnel trnd drifting began on the vein at this 
depth, which is said to be 14 to 30 inches wide. Another vein, 
mportd to be 4 feet wide, ia expomd in a 70-foot adit. Some ship 
rnents of ore were made to one of the custom8 m i l l a ,  and in October 
s fiveatamp mill was erected on the property. Wahr for the mill is 
procured from a w d  sunk in the creek bottom, close at  hpd .  Some 
ore waa shipped from the Pioneer property, on Chatham Cmk,  where 
the total development is said to consist of 128 feet of d t .  Some 
work is dm how11 to have been done on the JupiterMars, Rex, and 
on other proparties of the vicinity, but detaila rtre lacking. 

Much work was done on the Newsboy property, located near the 
divide between C l e w  Creek and Little,Eldorado. ITere a shaft was 
sunk ta a depth of some 200 feet and the mine was opened on two 



lweh. At tha dm of the year the sinking of a shaft to the 3l&faot 
level was being puahed, rm was the drifting on the 2 I &f oo t level, whem 
the vein is said to be 4 fmt wide, with no marked change in gold 
contat. &e was shipped to a cmtame mill from the 65-foot and 
126-foot levols, where stoping was done. In October a f i v ~ t a m p  

waa inetded. Some drilling wafl done for water, but it appears 
that the mill was supplied from the shaft. Comiderable work was 
also done on what is known a8 the C l e w  Extension of the Nemhy. 
Developments were conhued in 191 1 bn the Rainbow property, on 
Skoogy Gulch, and coma shipments w m  made to d at Chena. A 
24 h 3foot  veinissaid ta be developed. T h e w m ~ i n c l u d o  fwcr 
shafta and drifts and crasscute, the total agpgating about 500 feet, 
Some ore wae a h   hipped by Hirchberger & Zimmermpa fmm a vein 
sdd to be 1 to 5 feet wide, which is loc~ted near the Rainbow. 

Anderson & Birch have opened up a vein at the head of Uranib 
Gulch, near P d r o  Dome. They shipped some om from this property 
to the Citizens' Test MI, at Fairbank Freeman & Shad also did 
some work on a vein located at the head of Fox Gulch. Some silver 
bearing galena, dm carrying p l t l ,  was found on ths property. The 
Wild Rose claim, which is somewhere in Dome Creek hmin, also 
received attention during 1 9 1 1. Ore wae shipped from this property 
ta the Citizem' Teat Mill at Fairbanks. 

The Relimca M m q  Go. did relatively s large amount of work on 
its property in the upper Dome Creek bssin, shippina aome ore to the 
Chenrr hlill. It in mid that a vein on thh property has been trseed 
for a long digtmce by open cub. A 100-foot shaft ha8 bbeen sunk on 
a vein which is reporkd to be 7 feet wide at the bottom of the ahaft. 
One adit has besn s t & e d  to tap thb vsin kt the bottom of the shaft 
and a second adit for the purpose of developing the vein at a depth of 

. 200feet. Atlastreporb theupper dit'hadhaendriven60 feet, the 
lower 160 ieet . A m n d  ehaft has been sunk 50 feet near the en trance 
of lower level. Practically all worhga are said to be on tbe vein and 
ta be weU timbemd. 

Developmanta were continued in 1911 on the Fmideflch proparty, 
near Ridgetop, and some ore wm shipped, On this property a 
100-foot shaft hee been sunk and 120 fmt of d i t  haa been run. The 
latest ava4able report8 are that a %foot vein h besn developed in 
which thero is a very rich ore chute 8 inchen wide. At a depth of 
70 feet in the shaft a very rich pocket of om ww struck. 

It is said that about 280 feet of &aft and 6Q feet of drifting was 
done on a proper$ near the divide between Wildcat and Vault creeks, 
owned by Hoe1 Bms., Johnson, and Witmer. Current reparka are to  
the effect that a 30-foot ledge carrging low-&d values and rs richer 
vein, 8 inches to 2 feet in width, have been found on thrs property. 
The Little Eva claim was staked on the weet dope of the vdey of 



Eva Creek in 1910. Among the k t  dsvalopmenta was a 70-foot 
dt, w'hich was labr abandoned. Later a ~ b f t  waa gunk to a depth 
of 40 feet and s 12-inch vein was found, which w a ~  followed for 40 feet 
by a drift, then lost by f a d  ting. Later the vein was picked up again 
by a 30-foot crosscut. 
Much work waa done in 1911 on the Ryan ledge, located near the 

divide between E n  md St. Patrick creeh. It is reported that a 
3 to 8 foot ledge was traced for some 1,200 feet by drilling and test 
pita. Two other undeveloped ledges are said to have been found on 
this properby. Soma ora was dipped to the customs mill from thls 
property. No information is available at this writing regarding the 
devdopmenta of other lode claims in the Fairbanks district. It is 
quite posaible that there may be mme, not here listed, on which an 
amo,unt of work has been done equal to that done on those here 
described. 

B m I  blCt) C O m r m f O ~  

The mining developmentis in the Fsjrbanb district have borne out 
Mr. %d].e's' bypothasis that igneous intrusions determined the loci 
of minerahation. Nearly every lode reporbd occurs in the whish 
near their contact with granitic or ocher intrusives. An obvious 
deduction from this fact is that %he search for auriferous lodes should 
be directed ia the contact mnes of the granitic or other intrusive rocks 
which have not yet been.proxpwted. 

Tha notes at hand do not furnish any additional data on which to 
base conclusions m g d m g  the probable continuity of the veins. 
There seem8 fo be little question that a number of the lodos that 
have been developed fdqw well-dehed fissures. Probably no greater 
irregularity in %ha veim will be revealed by more extedve mining 
than has &mdy been found. The evidence at hand indicates 
that the ~ e h a  are in part, at least, faulted, a condition which must 
be reckoned with in estimating the coat of mining. 

Mmt of the wins thus far developed are s m d ,  be+ 3 feet or less 
in width. Some veins, reported to carry high values, are 5 to 7 feet 
wide and several much wider lodes carry low vdum in gold, but 
have received ralati~ely Bttle attention. The data at hand are too 
fragmentary to indicate whether there ia  more than ona system of 
h~rring. Mr. Prindle's studiea have, however, shown that there 
were at least two periods of qua& veining-an alder, during which 
it appears that some large quartz veim were formed which are rela- 
tively little mineralized, and n, later period of deformation, during 
which some of the veins of the h t  generation were hactmd and 
then recemented. Se far as known, the rich gold-bearing veins were 
introduced during this second period of intrusion. 

-- 
1 Rimdle, t. Y., Awliepunrs quarts wlna in Ua he d k l &  BnU. U. .ll. W. h r w y  W a  1Q 
1m, pp. 2Lo-m.  . 



The average gold content of the lodes dewloped in tse distriat hae 
not been datermind, for the results of the little syrrtamlltic sampling 
that hser been done are not available tn the mi&. Much of the 
ore f l e d  hag been taken from small rich sthgers which m d d  not . 

d o r d  sufficient material to warrant systematic development. Again, 
a good part of the" ore treated at the d s  and taken from the larger 
veim waa hand sorted and therefore the returns do not exprm the 
average contenb of the lodes. It haa &ady been pointed out that 
operators who desired to meet in part the expensea of deveIopment 
have boon forced to do thin becauae of the high cm$ of transporting 
and milling the orm. 

There aro no new data on the probable character of ores at depth. 
Prsc tically dl the developmate have bemi on the dopes, of ridges 
and above ground-water level. Therefore, although a depth of about 
300 feot has been attained, thia does not appear to be below the zone 
that ia affected more or Iesa by sudme warn. No change in char- 
acter of ore has bean reporbd at  the greateat depths attained. 
The miner in the Fairbanks, as in other inland districts, is always 

confronted with the high cost of transportation, which is reflected in 
the expense of suppfiw, epuipmetnt, and labor. 5 cost will not 
be matedly  reduced until a rdway to tidewater has been con- 
structed. The high cmt of fuel is another drawback, but could be 
reduced by making available the axtawive cud deposits of the 
h'enana field, mme 60 mil= away. More dif6cult @ overcome is the 
scmcity of water near many of the properti- that have been opened 
up. Za aome of the d e y s  water for milling could probabIy be 
obtained by drilling, though &?or& thus far made to obtain a water 
supply by adling have not been s u c a d d .  An alternative plan is 
to locate the mills near the wetemoursea that rnaintsin a auppIy 
during the winter and in dry Bummers. For the i n f o m t b r r  of 
thoso who are not familiar with the win* condi6ions at Falrbds  
it may be added that, aside h m  the %amity of water, they are not 
unfavorable to lode mining. 

Relatively little prospecting was done on the lodm of tho Banni- 
field district in 1913, but aasessrnent work has been kept up, Lata 
in the fall about a ton of ore was .taken fmm a Iedge in the Xrmd 
River basin, which will be sIedded to Fairbanlrs for a mill test. It 
appears that the only lode developments in the ChmdaIar region 
were those of the Alaska Chanddar Mining Co., which continued 
driving an adit on its property in the Squaw Creek baain. Thia 
company haa secured the us8 of a small prospecting mill, erected in 
1910, on the &dd J h g  dab, and will utilize it for testing ore. 



It is reporhd that aoms quartz vein8 boaring gold, silver, trrd 
antimony have been found in the basin of the Riglugah Rimy, sn 
easterly tributary of the lower Kuakokwim. The  count^ rock is 
reported to  ba slsts, with granitic and other intrusive rocks, and the 
minersliatioa to occur along shear zones, A group of claim caned 
the Royal Quartz minas hm been ataked in this region, and a little 
development work haa beea, done. 

A customs mill was erected at Nome late in the Bummer of 1911, 
and conaidcrabla ore was tasted them during the lmt month of the 
yertr. This has stimulated development work on e number of lode 
prospects in Ithe Seward Peninsula. 

OENERht CX)WDXTlO~B. 

The value of the pl~ef-gold producbion in 1011 .is sstimahd at 
$12,54Q,00a;. that of 1910 wns 111,984,806, This increase was due 
to the fact that the output from the Innoko-IEzitmd region wa~l 

more than three t h e a  as large and that of the Hoot Sprim, dis- 
trict mom thtbn twice as large as in the previous year. Moreover, 
the production of the FortgPllle md Birch C m k  districts made ~ u b -  
stmtial i n c r o w  in 1911 ovcr those of 1910. On the other hmd, the 
output of tho Fairbanks and Sward Peninsula districts was about 
$2,000,000 lm in 1912 than in 1910. 

It i estimated that 8 htd of 740 plmr mines wero operated in 
Almke during 181 1, compared with 650 in 1910. About E 70 mines 
wore oporated during the winter, employing about 670 men, and 775 
during tho summer, mpIoying about 4,900 men. In addition to 
tbwe probsbly 1,000 to 1,500 men wem mgq@ in prospecting and 
other nonproductive work relating to placer mining. 
la m r d a n c e  with past practice, a tsbIe is given here to show 

approximately the btd bulk of gra~el mined annually iu Alaska 
for several years and the value of the gold recovered per cubic 
yard. Y"h& table is based on certain assumptions which do not now 
admit of proof, but which are eupprted by a large number of facts. 
Therefore, although the table is odx approximately correct, it indi- 
catw the magnitude of the true figures. 

E e t i W  to& m t  of p e l  s W  <n A h h  plam mimes wad due per cubk @ 
OJ gold Y M ~ ,  19W-1911. 

18011 .............. 
fm .............. 
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1911 .............. 

~ ~ t a l  quantity 
of mvel  

(mbic ynrds). 

4,%'5,00D 
4,41%03J 
8.€03,m 
b,790,000 
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B.74 
3.M 
3.m 
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The i?gura presented in the above table, ahowing the gsadud 
decline of the average gold recovexy per mbia yard, ara s reflection 
of the improvsments in mining conditions. They show that year by 
year deposita carrying lesa gold are being sucxesshlZy exploitcd and 
ara furnishing a larger percentage of the plmr-gold output of the 
Territory. This is the most encouraging featuro of Alaska placer 
mining, for it assures a degree of permanency whidl can not be hoped 
for so long ss the gold output is won chiofly from the quickly 
e&usted rich bonmas which have heretofor0 played so large s 
part in furnishing the gold. That them is etill room for improvement 
is indicated by the fact that the aventge gold recovery from placer 
mines in the Sta te  is less than 13 cenb a cubic yard. 

Twentywen dredges were in profitabla operation In Almka dur- 
ing 1912, in addition to which hdf a d a m  were in course of eon- 
struction. It is. estimated that them dredges hmdled between 
2,100,000 and 3,000,000 cubic yards of materid and that the aggre- 
gate value of their gold output was about $1,500,000. Hydraulic 
mining is playing from year to ycar a more important part in the 
placer-mining industry of Alwka. In 1911 hydraulio plants were 
operated in the Porcupine, Nizina, Kenai Paninsula, Birch Creek, and 
Seward Peninsula, placer districts. Underground plscer mining is now 
being done more cheaply than formerly but is still and will remain 
the mmt expensive mothotl of gold recovery. The improvements in 
methods of mcwering gold and the wide distribution of placer gold 
in Alaska give msuranco of a continuation of profitable mimingI in 
spite of the rapid exhaustion of the bonanza deposits.e It is not to 
ba expec tad, however, that the annual gold output from the placcrs 
.will increase, or even hold its own, unless improved means of tram- 
portation are es tablishsd. 

For the puqumm of t h .  discuseion the Pacific coast region will 
be deihed as covering not only the seaboard, but all the drainage 
basins tributmy to it, including the Copper and Sudtna. The placers 
of this pro~nce  ars estimated to have had in 191 1 an output valued 
at $325,000, tw.comp~red k t h  $425,000 in 1910. 

S o z l t M e m  Ahkca.-The only placer mining in muthe&stern 
A I d a  was done in tho Junsrtu lbnd Porcupine districk. One mine was 
operated in Sil~erbow Bwin by hydraulic methodg supplemented 
by pick and shovel. Two hydraulic mines Irere worked in the Por- 
cupine districk, one on Porcupine and one on Cahoon Cmk. Con- 
siderable work was &o done on Nugget Cmk, w h m  preparatione 
am being made to install f i  hydraulio plant. 



Bcadb &~irag.-As in pravious years, from 25 to 40 men were 
engaged in mining beach placers at saveraI plwea between Lituya 
Bay and Unga Mand. Yakatsga, is the moat important center of 
thisindusky. AccordingtoC.C.Naughton,ofKatda,fiom15to20 
men were engaged in bettch mining near Yakatwa in 1910 and 191 1. 
Moat of them worked about two rnon ths in the year, but some worked 
five or six months. The gold-baring h c h  gravels stretch from a 
point 14 miles west of the ~ettlement of Yakataga to ra point about 15 
or 16 miles east of it. The gold appears to be concentrated in the beach 
by wave action, and as this procoss continues there weems to ba no 
diminution in the amount of gold. Mining i done by ~ h o v n h g  into 
sluice boxe~ that are washed by water taken from a lagoon or lake 
which is wparated from the ma by an elevated beach. This elevated 
beach carries gold, but not in sufficient quantity to justify exploits- 
tion, at leaat not by the manual methods now in use. 
The hydraulic plant installed on White River some years ago was 

Bgain operatetl in 1911. White River is about 8 miles east of 
Yakataga anti the placer ntine is about 5 miles from the boach. 
The best d u r n  heve been found on a bench whose floor ie about 10 
feet above the water level, The gravel is said to be about 8 feet 
thick. The coastal w o n  near Yakatqa is beady timbered and 
contains some coal and petroleum seepages. Some beach mining 
was done in 191 1 near Anchor Point on Cook Inlet (p. 161) and on 
Popof and Unga islands. It is reported that mme new beach plmern 
were diwovereri late in the s u m e r  of 19 1 1 near Uyak, on Kodiak 
Island. 

Coppm Rivw +.-Mining operations in the N i n a  district are 
daecribed on pagea 93-107 of tb report. About 100 men were 
engaged in G i n g  in the Chistochina (Cbisna) district in 191 1, and 
the gold output is mpoFted to have had a value of about $80,000. 
Tha most axtendve operations wore on Slate Creek, Miller Gulch, 
and Chisan River. Milo Dempsey continueti the installation of a 
hyclraulic plant on the Chisna, bw t did not fmish a new ditch. Some 
mining wss done with this plant. A drill waa used to prospect ground 
on the C b t m h i n a .  
Cook Inlet a d  Su&a River wgh.-Descriptions of mining 

operations on the Kenai Peninsula and in the Yentna distric, are 
presented in this bulletin on p a p  13 1-200. A little pbmr mining 
was done on W i o w  C m k ,  on the upper ChiMoon,  and in the Tal- . 

keetna and Csshwitna basins. 
Five placer mi~ea wem reported to have been worked in the Valdez 

&ek basin during 1913, During the mmmer an examination waa 
mdtde of some of these properties, with a view of consolidation and 
operations on a l a p  scale. I t  ia reported that this plan will he 
carried in to execut,jon. 



Prod&.-The d u e  of the pI~'pmduction of the Yukon G&, 
including the Innoko-Iditamd region, is estimated at 59,050,000 in 
191 1, ns cornpafed with 58,020,000 h 1910. This gain is due Imply 
to the increased production fmm the Innoko-Iditarod region, but 
the output from the Hot Springs, Birch Creek, and Fortpile region 
was greater than in 1910. Nearly $5,000,000 worth of gold passed 
through F&banb in 191 1, but of thia amount about 5500,000 came 
from the Tanana V d e y  districts other than Fdrbtmks. The gold 
placer nfining de~elopments of the Yukon-Tanma md Ruby Creek 
districts are described on pages 211-314, 

Bonnijcld and Kanthhm d i s ld . -Thaw appear tu hame b no 
importmt devel~pments in the Bonnifietd and Kantishna diatriete in 
191 1. The total. value of the gold output from thia region, lying 
south of Tanana River, was less than $50,000. Details are lacking: in 
regard to mining in the BonnSeld Region, but the productive creeks 
were probably the same thst produced laat yew, includmg Moose 
Creek and hibutdm of the Tatlanika, Totatlmika, and Wood River. 
About 20 men were engaged in mining in the Kantishna district, 
chiefly on Glenn, Bearpaw, Eureka, and Moose creaks and McRinley 
Fork. 

C ' h a l a r  mad Royuhk diaWe,-A little productive mhing waa 
done on Big Creek, in the Chandalar district. It is reported that a 
shaft was sunk on Crooked Creak to a depth of 286 feet and w e  on 
Mammoth Creek to a depth of 172 feet, but that na workable placers 
were found. Both theae are in the Chandalar district. 

It is estimated that gold to  the value of $140,000 was produced 
from the Koyukuk district in 191 1, wh~9tb8 the output was $180,000 
in 191 0, h n g  the important events of the year was the fmding of 
~duabla  placem in the benches of Sheep Gulch and of the exhnsion 
of tho pay streak on Nolan Creak. Some new diecoverim of gold- 
bearing gravel ma dm reported in the basin of Hammond River. Zn 
191 0 auderoua p a d s  wore found in the basin of Indian Creek, which 
is a tributary of Koyukuk River from the east about 4 mjla above 
Waite Island, 374 miles from the mouth of the Koyukuk. These dis- 
coveries were m d e  on Snyder md Felix creeks, which are tribu- 
taries to  the hedwatere of Indian Creek. The scene of the discovery 
can be rambod by an ovorland journey of about 20 miles from Hughes 
City, a new settlement on the east bank of the Koyukuk, about 380 
miles by river from the Yukon. P l m ~ g o l d  pmpects are also said 
to have been found on Dome Creek, which flom northward, being a 
part of the Kanuti drainage bmin. This district is often known aa 
the Bed Mountain rogion of the Koyukuk. 



The bedrock of these creeks @ reported to be slate and granite and 
thegraveb to be shdow. Several claims were worked in this district 
in 1911, the value of the output being estimated at $14,000. The dis- 
cove+ said to have ~ttracted about 50 to 100 men, about 20 of whom 
remained to do further prospecting. This districtlias in a belt running 
between Koyuhk md Yukon rivem, in which auriferous gravels are 
known to be widely distributed, but within which but little p~oduotiva 
mining hast yet been done. 

Iwrwku-Idihmd ~eqh,--Placer mining was nexy sucmsdul in the 
hoko-Iditarod region during 191 1, the value of the gold output 
k g  estimated to have been about $3,000,000, compared with a 
value of $825,000 for the output of 1910. The open season was 
unusually long, mining continuing until November. As a cons+ 
quenw only a part of the gold mined during the year was brought 
out by the usual steamer route. More than httlf a d o n  dollarsJ 
worth of gold is said to have bepa transported by dog team to 
%ward, and most of this did not reach the Statss until af%er the 
close of the year. As a consequence many codicting statements 
were current in regard to tho amount of gold produced. 

The district is now connected with Sewwd by a, good winter t r d ,  
along which road housea have been established. Moreover, the wire- 
less s tation at I d i t a d  furnishes communication at all times with tho 
outside world. Some roads and trds  have been constructed in the 
district, details concerning which are lacking. It is reported that 
the horse tram connecting Tditarod with Flat Creek is to be replaced 
by a narrow-gage railway. 

Most of the placers are shallow and are mined by opemat methods, 
ConaequentIy there is little work in the district in winter, when probtlr 
bly not over 15 or 20 mines are operated. Most of these are in the 
Innoko part of the field. The fact that there is little winter work for 
miners and that transportation to the region is expensive makes the 
operating costs high. Them conditions are not favorable to &me 
who expect to  work for wages. 
The valuable gold discoveries made thus f& are limited to a few 

creeks, snd the minea are few in number compared with the amount 
of gold produced. The mditioas haw therefore not been favorable 
to the prospechi and small operator. Furthermore, the real miner 
and prospeator has been discouraged by an almost universal practice 
of staking large areas in association daims by those who have little 
thought of systematio development of the lands they thus preempt. 
Aa a consequence many men left the region, and nepork~ were c im-  
lated which did not do justice'to the promis'i possibilities of this 
field. The beat information at hand indieatw that consididerabIe etreaa 
in this region give promise of yielding returns to c d d  prospecting. 



The developed gold placers of the Innoko-Iditarod region can be 
grouped into three disltricta. The h t  district in amount of produts 
tion h the Iditardl district, which includes the streams of the Iditmod 
River basin. The second Imoo district embraoes the beadwafer 
region of the river of the same name. The third district embraces the 
creeks t r i b u t q  to Takotna and other streems which flow into the 
Kuskokwh. 

Rat Creek, a tributmy of Othr k e k ,  waa the h g e s t  produrn of 
gold in the entire region in 1911. M " i  wes also done on Otter 
Creek and on several of its tributaries besidea Flat, including Glen 
Gulch and Black Cmk. In 1911, as in 1910, &he minm of the Willow 
Creek basin made a considerable output. Mining was also done on 
the divide htween  the head of Flat Creek and Rappy Gulch, which 
flows into Willow Creek, as well as on Gold Crwk, also tributq to  
Willow. Chicken h k  is, also reported to  have been the scene of 
productive mining in 1911. Late in the year good prospecta are 
reported t o  have bsen found on Bonanza Creek, to which Chicken 
Creek is tributary. Good prospects are also aaid to have b n  found 
on Little Creek, tributary to the upper Iditsrod. No information is 
at hand regarding developments on other m h  of the Iditarod 
district. 

Much prospmting d coddersible mining has been done on the 
Kuakokwim side of the divide. Of the tributaries of the Takotna, 
Moore and Fourth of July c&lm were the scene of conaidmble min- 
ing. These c m b  head in the same divide with stream that laow 
into Georgetown1 River. In this part of the fidd there was some 
mining on Donlin* Julien, Beaver, Marietta, and Crooked creeks, and 
on Snow Gdch, and prospects are said ha have been found on Michi- 
gan, Ruby, Rieland, Spruce, and other mb. 

It is estimated that in the Innoko dietriot about 13 claims were 
worked by 25 men during the winter, and about 26 dahs were 
worked by mme 200 men during the summer. The largest output 
of gold came from the mines of Yankee, Ophir, and Gaines mh, 
but mining was dm dona on Little, Spruue, and other sthams. A 
ditch was completed which will f u d  water for mining the bench= 
on Spruce Creek, 

Kwkohui7n and Goodnew Bay w*.-Tbe r&oita of pmpector. 
indicate th& p I w  gold has been found at numeroua plaoes in a belt 
that stretches southwestward from the Iditarod district to Qoodnem 
Bay on Bering Sea. It [t rumored, that plaoer gold baa been found 
on '*Holokuk, Roholitna, or Holiknuk" Rim This is probably 
Chuli.tna River, which flows into tb Kuskokwh from the south 
about 100 milea above Georgetown. Auriferous grawls were found 

~ V ~ ~ t h ~ ~ a n d Y m U o k ~ .  



in the Chulitna basin about 10 y a m  ago, but ao far m known they 
have naveF been developed. Another disoovery is r e p o d  en 
"Anniok Riwr " and on its- trisutarim, Cripple and Sslmon cmeks. 
"Amiok River" is unknown to the writer, but it is probably the 
stream joining the Kuakokwim from the north s h u t  100 miles below 
Georgahwn-the stream caned Y nkwonilnuk River on the maps. 
A little plecer mining WM done on Tuluksak River, which flom 
into the lower Ruskokwim h m  the east about 100 miles above ' 

Bethel. It is reported that about $15,000 was taken from thme 
placers in 1911. Rigvgdik River' joins the Kuakokwim abut  30 
miles below the mouth of the Tulukask. Fine gold h a  hen found 
on this atream, and in 1911 mme t a t s  were made with a small 
hydraulio plant, which is reported to have yielded encouraging 
rwulta. The bedrock is naid to bo arkom, ~kdstones, and date, with 
ktemtratXied valcanio rocks and intrusive pnih.l &Id prospmts 
are said to have beon found on the Kwiluk and Eek and other rivers 
that flow into the Kuakokwim from tho east below the mouth of the 
Rigdik. 

In 1910 placer gold was found in atreams tributarg to Goodnews 
Bay, a amall indentation of the eest shore of Kuskokwim Bay. In 
August, 1911, workable placers wem found in this dhtrict, on Butte, 
0 m k 9  about 25 milw from tidewater. Hem mining was dona on 
four claims, which made a totaI output of about $12,000. There are 
mid to be about 20 men in the district. The bedrock is mpol.ted to 
be dates, with some limestones and scbiste cut by igneous dikes.2 

These fragmentary data indieah that geologic conditions similar 
to those knom in the Iditamd region omur in a zone stretching 
through to Bering Sea. klthough no v e q  rich placers have y ~ t  been 
found, the presence of alluvial gold and other evidences of minerali~+ 
tion in this field are encoumging to  tho pro~poctor. 

The placer districts of h a r d  Penin~ula nre the only productive 
ones in northwestern Alaska excapt those of the ~ o h u k - V h l e ~ ,  from 
which the output b very s m d .  - An account of mining in &ward 
Peninsula, gpecidy of the developments in dredging, k pmntcd  
on pegaa 339-344. D h n g  1911 a little mining was done in both 
the Shuagnak and Squimel River districts of the Kobuk Valley. 
The total value of gold output from this region, aa reportod by ope- 
atom, is only about $16,000. There is mmon to auppme that sevord 
operatom did not reply to the requaat for stahm&k of production, 

I The writm in Indebted to H. W. Reeth for Information a b u t  thlsm~loa. 
* The d t a r  bhdebkd tu John D. M y  lor Infomath about the O m h w a  Bay dlstrlot. 



and that gold to  the vdue of about $35,000 waa produced En 1911. 
Though severd claim8 were worked in the Squirrel River district, mmt 
of the production came from two or three. During the Vpinter mme 
slmf ts  were sunk to  considerable depth 65 f4et is repo*d), bnt the 
results do not seem to  have been encours@ng, except on one claim, 
where c o m e  goId was found at a depth of 28 feet. 
Elery Creek appears to be the only atream in the Squirrel River 

region on which productive miniug has been done, though d u v i d  
gold haa been found on other s t r e m .  At lertst two pier mines 
were worked in the Shungnak region, but hqh water seriously ham- 
pered operations. A nugget valued at abont $800 waa found on Dahl 
fleekin 1911. This nugget ia a large, submgdm, t b ind~b  of gold, 
to which no schist or quartz is attached. The occmnce of alluvial 
gold in the Noatak is des'cribed on pages 315-338. 

Only one coal mine in. dl Alaska wan operated commercially in 
1911, but a Gttle cod was mined at several places in the Territoxy, 
chiefly by those who themselves utilized the product. The total 
estimated output of coal in 1911 wa~l about 900 tons; the totd output 
in 1910 wan about 1,000 tons. 

The C9qnilr  God M h m g  Co.l operated its mine, located on Thomp 
son Creek about 2 miles from tidewater at Chi@ Bay. During 191 0 
and 191 l an entry &bout 1,000 feet long was dripen at this mine. In 
this a roll was encountered which cut out the cod for 210 feet, but 
beyond this roll the bed was again pieked up. The bed is said to  be 
10 feet thick and to  include 8 feet of cod, o~curring in two benches 
separated by sbde. A wagon road about 2 miles long has been built 
to connect the mine with the wharf. Bunkers have been emckd at 
&e mine and at the whmf. Plasta are under consideration to build 
either an aerial or surface tram. The coal mined haa been sold to 
local atearners and cannerigs. Some c o d  was mined along the beach 
at Cook Inlet, much of it being picked below hqh tide with011 t wtud 
excavation. A little coal was probably also mined in the Chicago 
Creek region of Sewwd Peninsula to  mpply some near-by placer 
camps, and doubtless some other smd1 cod mining of this kind was 
done in 0th- parts of the Territory, but no information concerning 
these amall enterprhes is at hand. 
- - - - 

1 The writer b indebtad to Henrg 8. Tmbeg, mansgar Of the m, ior ia-m 8bOtlt do-p 
m%ak 
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The annual caal consumption in Nagka ia. ~hown in tho above 
table, which indicateg that there was an increase in the use at ma1 
in 1911 aa compared with 1910. This increase ie probably due t o  
the amount used by the Copper River RaiIway, which b e w  operc 
ating a ragdm train eervioe during 1911. T h e  wnsumption of caal 
in 1912 will probably be considerably leas, for oil is rapidly sup 1 

planting md aa fuel. Of the larger consumem of fuel in the Terri- 
tory the Copper River Railway, mmost of the ocean steamers, the 
Treadwell group of mines, most of the Yukon river boats, and 18 
of the 24 dredges operated on Sewwd Peninsula are usring oil- 
consuming enginea. m e  passenger service on the Tnnann Valley 
and Alaska Northern railways is maintained by gamline motor ears. 
The increased uae of fuel oil and gmline in hlaaka is shown by the 
table on page 46. 'Thmc facta clcnrlg indicate that the 1-1 market 
for Alaska coal is certeinIy not increasing. 

PETROLEWM. 

There was comiderablo activity in the Kntalla oil field during 
191 1. In the previous year two wolls, located near Katalla Slough, 
between 1902 an8 1904, which had bocn purchased by the Amalga- 
mated Development Co., wore cloaned out, a tank wnn erected on 
Kanak Idand, ContmlIsr Bay, and connected by pipe fine with the 
wells, nnd a amall &ary was erected on KetaIla Slough. No me 
appeam to have been made of the tank; hut in 191 1 oil was pumped 
from the weUa and refined, the pmduct being disposed of at Cordova, 
Valdez, and other local sottlomentw In August, 1911, this cum- 
pttny h d  eracted a new derrick npmr tho producing well and prepared 
to do some more drilling. 



Meanwhile the British Columbia Katda Oil 4%. erectd tb demick 
on Mirmr Slough, about 7 miles northwest of Katda, and in August 
had reached a depth of about 500 feet. Lter in the year the h r  ' 

Slough Oil 6%. put in a rig near the one mentioned above. It is 
also reprtod that further drilling is to be done on Katalla Slough 
and on Katalla and Martins rivers. The season of 1952, there- 
fore, promises to  be one of mnsidemble a c t i d y  in this field. In 
describing the oil from this region Martin says : "The petroleum is 
dearly a rofining oil of the same general nature aa the Pennsylvania 

I petroleurn It resembles the latter in haGg a high proportion of 
the more volatile compounds and a phraffin bme and in containing 
almost no sulphur." Oi of thia character should find a sprcial 
markot on the Pacific seaboard, in wbich the fuel oib of California 
could not compete. 

The foUowing table @es tho shipments of petroleum products to 
Masks from 1W5 to  1911, inclusive: 

Th.e value of the tutal marble and ggpsurn pduction in 1911 in 
estimated at $140,000, cornpaned with 61 17,162 in 191 0. One marble 
quarry and one gypsurn k n o  were operated in I91 1, the samer nlrm- 
ber as in 1910. These pmpertitw am in southeastern Mmkk During 
1911 work wm continued on s deposit of g m e t  in the Wrangel dk- 
t r ic t  in southeastern Alaska, from which mme ~hipmenta have bean 
m d e  at verioua timw. In 1911 mmep of 2 . b  property were made 
for patent. 



W W A F  ROUTES FROM THE PACIFIC SEAJ3OARD TO 
FAIRB-4NKS. 

The full hdust&al do~elopment of inland Alaska can be brou~ht 
about only by constructing railways to some of the open porta on 
the PacEo. M a y  railways haw been planned and pmta of some 
have h e n  mnstructed, but the work done supplies onIy in a m d  degroo 
an urgent nmd. Though Plaakans have long been clamoring for 
adequate traneportstian facilities, the general public outside of the 
Territory has only recently h g t ~ n  to u n d e h d  t h a t  the opening up 
of the minerd wealth and arabla lands of this great empire is a mattor 
of n'~tiond importance. Since public inkrest has been aroused thora 
has been much discussion about the relative merib of the aevor~l 
posgibIe railway mutes from the Gulf of Alaska ta navigable waters 
of the Yukon. Much of the discussion has consistd sither of ex parte 
statamenh by those w l ~ e  were dvocating soma particular route or of 
generalizations by those who wero inadoquatdy informed sa to tho 
true conditions. Aa a matter of fact, tapographic maps have been 
made by the Geological Survey as well as private rdway sumeys, 
which d o r d  a very lwge amount of information about mmG of the 
railway routes under eonsideration, the harbors and shore lines have 
h e n  charted by the &ast and G d s t i c  Survey, and invmkigations 
of the minard wealth have been made by the Goological Snmey, and 
of tho arabl? lands and forests by the Department of Agriculturs. AU 
them data, together with the statistics on population, commerce, and 
industries, aa well as the climatic m r d s  oh the yeather Bureau, 
oomtitute a weaIt,h of information bearing on railway m u t ~ .  

It i~ hero proposed to 8 u m m k e  the data obtained horn them 
vttrious soufcw, which will help to elucidate the problems of railway 
location. Two airticla on this subject, published five and six yearn 
ago, will be freely drawn upon, but much information which has been 
made availahla since these artid& were published will also be utilized. 

1 B m k %  A M  H., Rsl1-Y mutea [ M w h l :  BuIL U. 8. OeoL Bunmy Na 2Bl, pp. lP17,lWB; Wr*ag 

-mu@ fn A b k w  Nnt. k& m., May, lBW, pp. IWlXL 
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Lla thiEl m m m q  must of n~emity  be Grief, it can include but few 
deb& regamling fZle severd routes, which aggmgato over 2, Ofla d m .  
Deb& can be obtained from Qovarnment roporta on &aka, a Iist of 
which is given on pages 7G88. For convenience of referenoe tb fist is 
arranged by routs and hcludas also ref erenccs to  certain unpublished 
data in the Govenunent archives, consisting chiefly of now and plats 
of private r d m y  sumeya on fle in the General Land Office. 

In m y  discurnion of railway routat the mat of con~1tz1~cfion is. 
obviously important, and, although this m a t h  lies entirely outside 
of tlbe writer's experience and ~hould be left to the sngintser, a few f mh 
bearing on it will be preaentd. First, it ~hould be noted that the 
coat of comtructioa in Almka is usually eahimated by engineem rat 
from 50 to  100 per cent more than similar work in the Weatern Statm. 
It is obvious rilso that the cost per mils wil l  be a variant debminod 
by the Zimitationa put on curvature ~ n d  grde md also by the char- 
actar of the work. B h o ~ e r ,  the cost of building a railway over any 
particular route must ba estimated by experienced engineers fmm 
detdedlocationmmep. Butfewsuch&hnatea have thus beanrnde, 
and these have not been made public. Some 270 miles of rajlwng. 
have been built over the mutea here to be ~ u ~ ,  including the 
A l a s h  Northern and Copper River railwap. I t  appears that the 
average cost per mile of these railways has hen .  about %60,000 and 
$90,000, reapmtively. The White Pass & Yukon Railway (If O d m  
long, running h m  Skagway to White Home) is reportad by the man- 
agement ' t o  have cost an average of 662,000 8 mile. 

These %re9 are not to be regarded ss amrage cmta of a railway 
from tidewater to  the Ydon. They represent not ody the pioneer 
work, which is always e x p m k e ,  but appear to include the cost of 
termin& and expensive bridges, and all the mutes built include the 
most difficult coxlstmction which wodd be reqnhd in Alaska. 
These sailwayrr traverse the rugged waatal mountain barrier, whem 

- difficult engineering problems must be solved. This co&al pro~hce  
presents a strong contrast to  the region of broad, open valleys and 
gently rolling upland that lies beyond €he m a d  range-a region 
where rail way cori&ruction wedd be simple, and, except for  bridge^, 
comparatively inexpensive. Experiepced engineem ' familiar with 
northern condit iom estimate that a seniceable standard-gage rail- 

IBtaMuento!O.L.DI'' - H d g s b e l m e C m n m i t t e e O l l T W d ~ ~ f t b e B h W O f ~ ~  
on Rwspmtatlm In Alaska, Apr. 8,1812, p. 78. 

5 Ha-, P,. C., ia AIM* E m  belme m b %  on T&tmlm of the 3- d hP 
~btlvea,dOthCong.,Utaclxs.,Peb.l,lQw,g.6D. J ~ , F a l w n , a s i l r o s d s o f A l a n k a : ~ W m  
~ommltm on ~errf twias  oi the mte, EM hng., ~d s m ,  Apr. la, m a ,  p. e. Bda, A. W., TIBE+ 
prtntlcn in M m :  E- biwe Committee w T e r r l m  of tbe I l m m  d BeprmmiWw,  Apr. 8, 
1912, p. SS. 



m y  d d  be built from tidewater to Fairbanke at an average cost 
of a b M  $40,000 a mile. 

For the purpose of clarifying the discudon to follow, an attempt 
wlll first ba made ta analyze and classify the principal factors that 
enter into the problem of railway lacation. AB c l a d e d  by the 
writer the most important of these fall into two generttl groups which 
can be termed ( 1) commer&aI and (2) gevpaphic . Tho first of these 
ineludes all mattem reItating to present and future traffic, including 
developed and undmeIoped resources and population as wall as to 
competitive and supplementary  line^ of transportation. ObviousIy 
thb claw embracm t h ~  most important elements in the problem, for 
without adequate t onnqe  no railway can be a hancial  guccess, no 
matter bow favorable may be the topographic conditiona. In the 
mmnd p u p  fall the geographic conditions which embrace the 
physical featurea of the proposed routo. Obviously thaso aro of 
secondary importance, for if the asaumd tonnage warrants it almost 
any physical obstacle will yield to  modern engineering. Certain 
subdivisions of tho commercial and goographic conditiona am indi- 
cated in tiha following t a b l ~  which is intended to prosent a t e ~  
analpis of the problem of railway mutes. 

(I) Developed m u m ,  (Statietica of production and commerce.) 
(2) Undeveloped murcm: 

Mined. (Eoonomic p1cgy.) 
Agricultd.  (Climate, mil, botmy, and diatribuh of srabb 

Ian& .) 
Timber. ( D M n t i o n ,  qnaIity, and quantity of foreste.) 

(3) Populdon. 
(4) Competitiw or mpplementsry linm of tmqmbthn. (Navigable waters 

and existing railways.) 
11. G-phic con&hm: 

(1) Pktion. (TemhaIs m d  conn8ctin.g linee of W r k t b n . )  
(2) D i b c e &  (Cornparkon of d b c m  of different mutee.) 
(3) Relief. (Mmmtain ran,-, 7, and vslleya B relation to d h n c m  and 

gradients .) 
(4) Warn-. (DBpthe and width of rivere- so sffmting &don of 

bridga or ferriae.) 
(5) Climate. (Sum, rain, stc.; their effct on cast of m ~ n '  and main- 

Cnaflm*) 

Among other conditions WE& may &Be& railway location sre 
political bounatuiea, but with the preaent methods of bandiing cus- 
toma matters boundaria are usually not important. If, however, a 
railway is to be put to military use they become all-important, 



It will be evident, too, that tha financial backkg of any particular 
railway enterprise may exert very gsat influence on the choice of 
routes. Thus a la& of capital may force the choice of a route whem 
the fimt mst of construction is lowost and without ragard to considcr- 
ations of u1tirnate economy in construction, operation, and mainto- 
Dance. 

CO-ROULL ~ N D P T 1 0 1 0 B .  

DEVELOPED A N D  UNDEVELOPED RE80UR(1E8. 

The area which would be devdopsd by milwap h r n  tho ~acitict to 
upper Yukon waters is roughly blocked out by the Yukon on the north, 
the Pacific Ocean on the south, t he  international boundary on the 
east, and the Alaska Range on the wcst. {See PI. 1, in pocket.) Thia 
province, here termed central Alaska, incIudas a b u t  200,000 aqum 
miles, or more than a third of the entire area of the Territory. It 
includsa the extensive gold-placer districts of the Y ukon-Tanma 
region, in which lies the Fairbanks &rict. This region hw produced 
gold to  the value of a b u t  $67,000,000, and its gold output for' 1911 
bad a value of abwt $6,000,000. In ths same provinne, to be opened 
up by railway, are a number of smder placer dbtricts; including tho~e  
of the Copper and Susitna vallep, which have produced some 
$4,500,000 worth of gold, of which $300,000 represents the value of 
the production of 1911. Though not immediutely in the province 
tributmy to  bha railway routea hugsled, the Iditmd-Imoko dbtrict 
could be reached by a branch line from the Susitna Valley. In 1911 
this district produced gold to the value of $3,000,000. 

The entire region tributary to the railway mutea hare comidemd 
has produced gold to the d u e  of &about $76,000,000, of which about 
$9,300,000 represents the d u e  .of the output in 19 X I .  The mining 
has baan done in spite of  very high aperating cmta due to  the lack of 
means of trmportation. Auriferous gravels am very widely dis- 
tributed in this pmvince, and mttny that can not be exploited undor 
present wnditions could be pmfittttMy worked if transportation were 
provided. 

Relatively little sea& h*a been meda for auriferons lodes in the 
province, for under the existing primitive and expensive methods of 
transportation there haa been little hope of profitable exploitation of 
lodes, evgn 3 they were found. The pro~pect of finding auriiemu~ 
lodes in part of this field is encouraging, and a little gold-lode 
mining has been done on Kenai Peninsula, in the WilIow Creek rep la  
of the Susitna basin, and in the Fairbanks dietrict. . 

There ia  ody one pductiva copper district in t& fidd, except 
that of Prime William Sound, which does not need railway trans- 
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porhtion. The Rotsins-Chitina capper-bearing district lies in the 
lower Copper River basin and includes the famous KennEmtt-Bonaaza 
mine. Ore 6prnent.a from this property were begun in April, 101 1, 
w soon as the Copper River Railway was completed. The actiPity 
in t h i a  &strict &ice then flustratas strikingly the benefit of railways. 
Another copper belt lies in the headwater repon of Tmma a d  White 
rivers, and some copper ore bas also been found in the Susitna basin, 
but these two &strich, being far from railways, are entirely unde- 
veloped. Some silver-lead, hn, and tin depsitt3 have also been 
found in this central Alaska rogion, but they are undeveloped a d  , 
their value has not been dstermined. 

The cod fields of the central Alaska region are extensive and include 
the best coal of the Territory (Pl. I, in pocket). Of these, the Bering 
River field includes 45 square miles and the Matanuska field ovar 80 
square miles of coal land. They contain high-grade ~baming and 
colung bituminous wal and somo anthracite. Their de~dopmont 
awaits the settlement of the coal-lmd question and the construction 
of railways, Lignitic coals are widdy distributed in centrd Alaska. 
The Nenanst,, the largest inland field of lignitic coal, coataina about 
165 squtua mdea of c o d  land. 
In this province there are; chive tracts of m b l a  lads, which 

are almost u n u W .  The largest nrena of agricultural lands are in 
the Susitna md Tanma valleys and there are s m d m  areas in Be 
b k  of Copper and other rivers. Considerable profitable f d g  - 
baa been carried on near Fairbanks, where n local market is reached 
by wagon roads. A large number of homost;oads have been taken u p  . . 
near Knik, in the Susitna mgion, and moro wouId he sntered if there 
were any means of getting products to market. Agr?cul turd land in 
Alaska is not likely to yield any mops for export for s long lt im~,  but 
with the increase of local marketa that wilI folIow mining develop 
ment, brought about by the building of railways, a farming popula- 
tion would be attrncted. In nd~Iition to the farming lands there are 
much lmpr areas of p o d  grass Ittnd, and cattle raising is likely to 
become an important industry. With the decrease of the western 
ranges in the States Alaska may before long be drawn upon for 
beef and mutton. 

Except st s few places near the seaboard, there is little or no 
m&mtsb1.~ timber in central Alaska. In favored localities spruce 
bees  reach diamatm of 2 feet, but in most placea the diameter of few 
of the largest trees excmda. 12 .to 18 inches. This timber has great 
d u e  for local, use, but its consumption as fuel &should be discouraged 
as far aa possible by developing the coal fidds. At Fairbanks and 
other places there are sawmills, which  upp ply in part the locd demands 

? for lumber. 
488RSe-Bull. 5%1- 



The presenf popdation of central dl&& is about 22,000, or one 
third of the htal  population of the Territary. These are mostly whiw 
nnd include probably I ovm hd£ of the totd white population of the 
Tsrritary. The largast 'coastal towns of caatral slsska are Cordova 
(population 1,1521, Valdea (population &TO), and Sewrd (population 
534). Fairbanks, which b h~ the Tmms Valley tmd is the Xand 
objective point of most of the railways, hsa a popultrtion of 3,541. 
There rare some 150 people in the town of Chens, located on the 
Tmana Bivm 10 d e s  below Fairbanks. In 1910 the population of 
these t*o towns and of ihe tributary mining csmps aggregated 7,875. 
The census on which these +es are based was taken in win-, ao 
only the permanant Msidents were anumeratod, the number being 
augmented each summer by several thousand men who %pipend only 
the open season in the mining camps. 
The population of central Alaska not include4 in the towns above 

mentioned ic~ scattered in smdl settlements and mining camps, There 
has been s considerable M u x  of population to the lower Copper Riper 
bash since the railmy waa completed to this proPince in 1911. 

The t o m  of mtina, on the we& bank of the Copper, where the 
railway turns eastward, is the n e w t  point to  Fairbah on the 
Copper River Railway, and much of the inland travel that; formerly 
etmted from Valdez now g m  from Ghitina. PrwticalIy no settle- 
ments have bean wtablished dong the military road betwan Vddez 
and Chitina and Tanana except road housm, but saveral hundred 
&em md pmpctars live in camps thtbt t r i bu tq  t o  it. There 
are ale0 several hundred people in the mining c m p  of Kmtbi Penin- 
sula and adjacent region. Tzl this part of tb field the largeat settle- 
ments are Hope, Sumhe, Girdwood, and Knik, which have a popu- 
lation probably aggregating about 200. The Yentna placer district 
haa a population of pmbably 200. No settlements have been est ab- 
liahed in tho upper Susitna basin or north of it aa far as Tmma 
R i ~ e r  except s few mining campa in the Vddez C h k  and B o d o l d  
districts. Moat of the settlements in the Iditmod-Innoko rogion 
have sprung up h c e  the census W- taken, so that the population 
of this region ia not hown 'but pmbably includas 1,500 or 2,000 
people. Though it will be evident from the above statemente that 
the population of central Alaska ia acant, it mnst bo remembered that 
up to the p m a t  time the industrial conditions have bmn such as 
attract only the placer miner. Evan phcer m h k g  has been -tad 
almost entirely to the exploitation of bon-. No titles have been 
grmbnted for cod lands, md even if titles h5d ban given the cod  

iThe~obAl~aaetahia191Omdthadetallsalith~notyea;beeapabl~ TbebtaI + 
~ ~ t S ~ t o b 4 8 8 , 7 0 0 , o i w ~ a b o u t ~ o O a s r e w ~  



&d not be mined without railways. Copper and gold lade deposits 
and much of the low-grade pl&r ground can not be developed with- 
out improved tramportation facilitim. In the absence of means of 
communication only the arable land9 that lie clme to the set,tlementa 
have been taken up, ao that the farming population is very small. 

A number of good harbors dong the PmXc saaboard of Alaska sra 
a ~ d s b I o  for coastal terminals_ of railways leading inland. These 
harb01.s nre open throughout the yeyear and are from 1,000 to 1,400 
statute d e a  f r ~ m  Pugot Sound. At prescnt a shambortt wI-aice of 
six trip a month is maintained with most of t h a e  ports, and in addi- 
tion Borne freightem carrg c o d  and other supplieg north and bring 
back salmon and copper ore. 

Three r a u h  are now in use for maching Fairbatllrs and other settle 
menta in the intmior. A militmy road connects Valdoa on the comt 
and Chitine on the Copper River Railway with Fairbanb, The 
distance by thie mute from Chitha to FairGaaks is about 324 mil&; 
from Valdez to Fairbmh, winter trail, about 378 mila. h t  of 
the travel over this mute ia in winter, when it i4 dso used for the 
mail mrviee. X i h t  for tha local mining ctamp is also hadad over 
this road during the wintar at a cost of 10 to 20 cente a pound. 

Mmt of the freight for Fairbanb is shipped to St. Michaal by ocean 
vassels and &hence by steamem up Yukon md Tanana rivem. From 
battle by tbia mute the ocean voyage is about 2,700 miles and the 
river journey about 1,100, and usually about s month is used in 
transit. Moreover, this roub is open only from ahout the end of 
June to tho middle of September. Some freight and many pmngera 
are csrri~d to Fairbanks by the m a t l e d  Whit0 Pea route. T b  
route newasitah rn man voynge of about 1,000 mil- to Skqpvay, 
ixl southsashm Alaska, and thenco a railway journey of 110 d e s  
by tho White Paas & Yukon Railroad to White I-Iom, in Yukon 
Tomitmy, where t r a d e r  is mado to s Canadian river staamor, which 
is used as far as Damon, a distance of about 460 mil=. The &tarice 
from White Home to Damon by wintor road is 330 milas. From 
Damon an American bottom is utilized going down the Yukon and 
up the Tanaxma toFairbmka, a distnnco of about 1,000milea. The 
actual journey from SeattEo to Fairhanh by this rouh occupies 
about two weelas, but ia usudly much toner when delays occur at 
transfor pints, River navigation on this rouh ia usually poasible 
fmm s h u t  the 1st  of June to the and of September. I$ is used 
chiefly for  urgent freight arid ptassengem. 

Both tho uppep and lower mutes are subject to interruptions 
because of low s t a p  of water, which &st ti- haa intsmpted dl 
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navigation for 10 d a p  at a time. At beat t h e  routes am available 
only during four months ifi the year. The bigh freight chargm are 
at lemt in part accounted for by the fact that the pmfita on the 1- 
in~estrnont of fiver stemem and equipment must all be made in less 
than a third of the yes.  Wood, too, is expeasive, and a large number 
of the ste~mem are using California petroleum f or fuel. An additional 
item of expenae is th8 cost of trmsahipping at least once by the lower 
Yukon River route, or t h e  times by the upper river and White Paaa 
route. hkht charges to  Fairbmks are from $50 to $150 a ton, the 
average being probably $75. This cckt is incurred to reach a pojAlt 
less than 600 mil- distant from the PmSc coast. By feasible rail- 
way route to the coast, and thenco by ocean atetuner, Fdrbwkn is 
only about 2,000 miles distant from Seatkle, though supplies are now 
transporhd nearly 4,000 mil= by the indirect route now in me. 

No exact aro available on the amount of freight carried to 
the Yukon, but it was estimated at about 30,000 Gona in 1910. Th0 
cost of transportation an this h i g h  t from Puget Saund to  the .end of 
riPer navigation was probably about $2,500,000, or about $250 for 
evary man, woman, and Ghild in the district and about 25 per cent of 
tho value of the entire gold output of the region. Bn equal sum was 
probably expended for hauling the freight from the river bank to the 
mines. 

Tho Yukon snd Kuskokwim bmins embrace some 5,000 milea of 
waters navigable by river steamera el. IT). This mode of trmspor- 
tation, as has been shown, ia both expensive and time mmuming. It 
ha9 served theppurpose of tho pionem and hm mde.powih10 the open- 
ing of tho richer placer districts without expenditure of the large 
amount of capitd needed for railways. But gold and copper lode 
mining and many l a r p  placer-mining operaEioas, not to mention coal 
mining, two impossible without railwap, supplemented by an ado 
quate syskm of wagon roads. Steamboats should be relied upon to 
supplement railways and not to aupplant them. 

Little need be said of the other mems of mmmunkation in mtd 
Alaska. The. Alaska North- Railway * supplement& by wagon 
roads and trails makes accmsible the mining camps of the Eenai Pen- 
insula. A winter ded mad has been built from end of bsck to the 
Iditarod-Imoko region. TBis trail paaaas near the Yentna placer 
district, which can dao be reached by steamboats and launches up 
Susitna River and its tributaries. There is aha a trail from Knik to  
the Willow Creek lode distrint md m o  thsr up the Matanuska Valley 
fa the coal field. In summer small launches ply on Cook Met and 
batween the end of the railway on Turnagain h to  Rnik and up 
Susitna River. Ocean steamers during the open season c m  go up 

Arm as far w Ship Creek 





The Tsnana Valley Railway at Fairbanks, 45 miles in length, 
together with a number of good wagon roads, renders the tributary 
mining camp acoessible. There are also aome good winter roads and 
trails in otl~cr districts of the Yukon-Tmm~ region. 

To sum up: Central Alaska, whose area is about t k q u a r t e r s  that 
L of Texm, liaa Iess then 300 miles of railway, not over 600 miles of 

wagon mad, and probably less then 1,000 d e a  of trail; Texas hss 
nearIy f 3,000 miles of r 'a i lwa~  and about 130,000 d e s  of wagon r o d .  

D e t a i n  regard to geographic position of termiaaIs, distances, and 
topography of proposocl railway rou tcs are given on pages 57-76, and 
it is therefore necessay hero to mnsidttr only Ic-ho larger featurea of 
relief and drainage and tho gognnaral climatic conditions. 

RELlEF A N D  DRAINAGE. 

A ru& mountain mass callcd tho PtwSc mountain sptem (see 
+ Pl. II), which fringra the mast line of British Columbia and stretch- 

northward inta Alaska, pfesentg along thousands of miles of the 
P d c  seaboard a formidable barrier to inland travel, This moun- 
tain sgstam, however, is brokcn by a number of transVera0 valIcp 
and low passes which form natural higltways into the interior. 
Beyond the mastal mountdm lies a pravinca of lm rdiof, which 
premnb but few obstacles to rdway or road construction. 
The PacSc mountain sptcm, which is represen tcd by a ~inglo  range 

M) to 80 miles in width dong tho .boundary of British Columbia and 
Alaska, broadem out ns it enters the Terribry, reaching an oxtreme 
width of 200 mileg and being m d a  up of a number of parall01 ranges, 
Through this series of ranges the railway engineer who deairm to tap 
tho mineral murcea  of i d a d  Alaska must seek a routo. 

In southeastern Alaska three rive-tho Unuk, StiBino, and Taku- 
havo t11& sources beyond tho cumEd barrier, and hcnco their vaIlcy~ 
are possible railway routes to the inland rogion. Snclz routes would, 
however, aema to open up Canda and not Alaska md wiU not here 
be considerad, Farther north Skagway River reaches far back 
into the mountains, though it  does not traverse the entiro coast range. 
The White Pass, 2,880 feet high, separates its waters from thoso flow- 
ing into the; Yukon and is uacd by the White Ptbsa & Yukon Railwny. 
A few mil- to the north is Chilkoot Pass, 3,190 fost high, not feasible 
for a rsilway routo, but long an Indim route into tho interior and . 
extsnsivcly u s d  during the Klondike days. About 40 miles south of 
Chillcoot F w  Cllilkat Rivcr dobouches i n t ~  Pyramid Harbor, an 
a m  of Lynn Canal. This river also lios entirely within the mountains, 
and its hedwat~rs are soparated from streams flowing into the slsek 



by passes abut  3,200 feet Egh. West of Icy S e t  the St. Elise 
Range form the c o ~ t s a  b&er and is t m ~ e d  by h k  River, 
whose sourcss lie h the plateau region of the intdor. The valley of 
Nsek River, though perhaps topogrephicdly feasiMe as a railway 
route, will probsbly never be u d  . for reasons which be consid- 
ered l&kr (p. 60). 

The Copper River vdey i the h t  gap in the mount& west of 
the A h k  CPl. m. This stream drains a large basin which ?iea 
entiely witkin the Pacific mountain eyatem. . In its Power 130 miles 
the valley of this stream is narrow, but it broadens out above, 
embracing the gravel-floored upland called the Copper River PI&- 
teau. The southweat mmgin of thia plateau is drtained westward by 
Matanuska River, which flows into Cook Inlet. The watershed 
between the two baa& lies st an dtitude of about 2,800 feet, The 
lowest part of the divide between the Copper and Susitna waters 
is betwoan the Kdde Fork of the Gulkana, flowing east, and 
McCIaren River, flowing west, and is about 3,000 feet high. Several 
broad paasea l e d  from the Capper River besin inta the Tmma 
'Valley, one of which, between Chistochina md Delta liven, is about 
3,300 feet, and another, the Mentasta Ptm, abut  2,900 feet above 
the aea. The hedwatere of the Copper are separ~ted from the 
Nabeana, n tributary of the upper Tmana, by s brad gap having an 
dtitudo of 3,400 feet. Skohi Pass, probably about 5,000 feet high, 
separatm the head of White River from streans flowing into the 
Chitha, an eastern t r i b u t q  of the lower Copper River. Between 
the head of h w e  River, which enters Prince WiUiam Sound ~t Valdez, 
and the Tmnuna, a westerly tributary of the Copper, is Marshal! 
Pasa, about 1,900 feet in altitude. Thompon Pam, about 2,500 feet 
high, is also on the divido that  separate^ h w e  River drainage from 
that flowing into the Copper. Nearly all of the aboved-cribod 
passew have at oona time or another boon pmpmed for rdway mutes. 
The Copper River Railway has been built up Copper River for 
some 131 m i h a  find thence, eastward for 67 mil- ta the Bonanza 
mine. 

The Chugsch Mounttins, which at the month of the Copper form 
the coastal barrier, awing to the weat around P h e  Wllliara Sound, 
a d ,  ben* to the south, merge with tha rmge that forms the 
backbone of Kenai Peninsula West of thb range lies Cook met, 
which occupies a part of a broad depmiori between the Kenai Moun- 
tains on the east and &he southwestern externion of the Alaska Range. 
This tmugh i extended northward by tho Sudtne b k ,  which'is 
bounded on the east by the Tslkeetna Mountsim and on the wwt by 
the Alaska Range. The Tdkoetna MountRjns are separated from the 
Chugrrck Mountains, to the south, by the Matanuska Valley, a broad 
trough whose upper end opens to the Copper River Plateau. PI, IIL) 
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The upper Sueitna waters an, separated fmm the Xmana b>m 
by Broad Pass, about 2,70Ofeethigh, A n m u n t  hmdreadpbeen 
given of the dipids between the Susitns and Matmuska waters on the 
west md the Copper River drainage on the east. On kho west the 
rugged Alnaka R a g e  soparates the waters of the Susitna from those 
flowing into tho Kuskokwim. Several pesses lead from the Yentna 
bssin, tributary t o  tho Susitna from the west, to the Kushokwim 
Valley. Qf thwe,RainyPtw,about 2,950feet&h,isprobabIy the 
lowest. 
As upper Cook Met can not be navigated in winter on w u n t  of 

ice, it is important to consider the passes leadhg through the Kenai 
Mountains to open watem on the esgt ~ i d e  of the peninsula. There am 
smeral of thme pmm, one of which, bet- P1ac.er River and Kanai. 
L&e drainago (1,060 feet high and probably the lowest) h used by 
the Almka Northern Rdwtty. This railvsy also crosses another 
divide, about 700 feet high,bctweenRentti Lake and the streams tribu- 
tary to Re~urroction B R ~ .  A routs long used by natives journeying 
from Cook Inlot waters to Princo William Sound crosses a glacier- 
covered p m  said to be about 1,000 feet high, lying between the head 
of TurnwRin hrm on the west and Portwe Bay on the east. 

High, rugged, anow-covered mountains lio wmt of f i e  upper half 
of Cook Inlet and form what s e ~ m  t o  bo an i rnp~~ab lc  bsrricr. 
Farther sou tb, howover, these mountains split up into a number of 
subordinate rmgbs of no m a t  altitude and in the IEiamna Lake region 
are broken by aeverd low passes, which Isad to waters, flowing into 
Brhtol Day. To the west are stre- which flow into Euskokwim 
River and which have not been sumeyed. Thia region is said to be 
a rolling upland, with no high ranges. md r n q  broad valley. Still 
farther west lies the main Kuskokwim ValIey, which is ~spsrated from 
the Yukon hy only B low watershed. 

Central Alnaka includes two provinces which am climaticdy very 
distinct, The Pacif~c seaboard i characterized by heavy precipita- 
tion, cool summom, and comparatively d d  winters. This climate 
cuntrmta strongly with that of the region beyond the mountainfi, 
which is semiarid, has 8hot.t, hot Bummers, and long, cold winters. 
Yariationa between thms extremos are found in the many subordinah 
h a t &  provinces of the region. 
In the coastal region stretching from Lynn CanJ to Cook Inlet 

the htal precipitation varies from 54 to 190 inches and the win& 
~nowfalE from 4 to 14 feet. The average temperature for t.he three 
aummcr months ia from 50' 54' F,. ; for the three winter months from 
20' to 30° F. In different parts of the region there m 127 to 208 



d i p  in the  year on which there is more or lm precrpitation. The 
incomplete records indicate an aver* annual precipitation of about 
28 inches at Skagwa, 126 inchea st RatalIs, 133 hchw at Cordova, 
74 inchm st Vsldez, 54 inches at Seward, and 35 inahers at S u n k  on 
Turnagain Arm. 

The lower Copper River vdlay hm Pe y muah the m lame climate as 
that of the coast, but above the Tasnuna it is mom of the inland type. 
At Copper Center ths precipitation is about 9 inches annually, and the 
wowfall about 3 feet. Few recordsl have been made in the Matanusks 
rrnd Susitntb salleys, but these dintrich are drior than the const, At 
Chkkaloon, on the Matanuska, one year's recomb showed procipito- 
tion of only I0 inches. At Fairbanks the average annual precipitation 
during a record mering fiw and a half years waa 12 inchm. At the 
mouth of the Tanana tho recorda ahow about the same precipitation. 
At Eqle, near the boundary, the mean annual precipitation is lesa 
than 52 inchm. h the Yukon-Tanma mgion the average tempore- 
ture for the three summer month ia about 54" F., rind for three 
winter months about - lzO F. Tho avorage snowfall in f h t  mrogion ia 
24 to  6 feet. Thorn is some precipitation for about 80 days in the 
year, but the fotd precipitation indicate that fey of the rdns are 
heavy. 

The hamy snowfall dory: the seaward slope of the mourttdns is the 
only mrious climatic obstacle to the operation of railwap. hnotlher 
drawbsck irl bhe very marked fluctuation in the ntn+fT, With the 
opening of spring tho winter m o m  melh rapidly, and there i;9 a corn* 
spondhgly rapid rim in tho stwmm. The danger to bridga end 
treatlcs is increased by the presence of ice, which may be not only 
t h w n  directly against structurm but also may form temporary 
d a m s ,  which break and precipitate a eudden flood that carries oak- 
of im. 

The p m n c e  of glaciers in the PaoifEc mountain system may also 
affect railway mnstruction. Glacial streamp are heady charged 
with d i m a n t  m d  am ~llbjoch tO groat fluctuation. Their channels 
arc constantly shifting. Theso conrlitiong may mnsidorab1y herease 
the coat of r d w a p  that muat amas glacial gtraame, especially if tho 
crowing be made near tho ico front. 

Some of tho  passw that will be clmcribed are fdled with ice, 
and hence are impmaable for  railway^. Far examplo, P k c e  WiUiam 
Sound h separated from tho head of Turngain A m  by s neck of Imd 
only 15 or 20 miles mido, and the d i d e  i9 said to stand only 2,000 feet 
above the sea, but .this pass is ice covered and unavailable for a 
railway. 

Most of the Maaka glaciem are retrestiq, but aome have d ~ m c e d  
within the Iast decade.VherefoA in projectping railway m u h  that 
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p m  cEme ts the front of glmiers the possibility of an ice advance 
ahould h curefully comidercd. Moreover, some of the moraines of 
&sting glaciers, which appear h bo m d e  up entirely of grad,  sand, . 
zsnd looso mnferial, may prove on excavation to be composed very 
largely of be.  Excs~ation nf tho glacid detritus will  reveal the ice, 
which an expmre will thsw and caum endless diEcuItim in main- 
taining tho grade. Glacicm am, howcver, limited to the Pacifio 
mountain system and chiofly to the coastal slopas. 

.The fwt that the pound is frozen in many pIacb~88 in the interior 
mst a h  btr considered in railway construction. In most of the 
Yukon basin the ground is frozon to bodrock. At one locality near 
Fairbanb ground frost was encountdred to a depth of over 300 feet. 
In summer the ground tham to a depth of only 18 inchea to 2 feet, 
The ground is not everywhoro frozon , for the beds of the larger water- 
courses are aa a rule not frozen, and same other ground, sucl~ as the 
high gravel benchea along valley wdla, where drained, proves to be 
unfrozen. The tdus-aovemd cilepcs of valleys are generally frozen, 
m d  a cut mado into them lcatls to thawing, which is in places followed 
by slides that may be rlisastmus t o  milroad construction work. In 
building wrom frozen ground anfineem have found it arFvisabIc t~ 
expose ns little of the grountl as posdMo to tho air, in odor to prevent 
thawing. 

PRLNCIPAL R O r n B .  

-8 azQD @BADE& 

Tbe foregoing account of Ithe topography iudicntas that there am a 
number of possible routes of approach for milways from tho Pacific 
to central Alaska. Those which are moat important to this discussinn 
fd into t h e  gend zones: (1) From Lynn Cmd by way of the 
ChiZkat, Alsek, White, and l'antloa River basins; (2) hy wily of the 
Copper and Tanann, bssins; (3) by way of Kenai Ponin~ula and 
Susitna d Tanam River baains. W~thin those general zones thorn 
am several alternate mutes. All the above routes are shown on the 
accompanying map Pl. IL), on which the mountain barri6rs as w d  
as the transverse valleys and passes are indicated. The foregoing 
dmtiptions of the topography and the features repreaenkl on the 
map (Pls. I1 and 111) indicate that there are other possible rdway 
mutee ta the interior of Alaska. These dso will be briefly tlescribcd, 
though they do not pertain to the main subject of this article, All 
these routes will be described in geographic order from south to 
north. 

Gensralized proflns (Pl. IV) have been made of the principal. 
mutes. Them proides are based on the best information obtninabje 
ant1 indicate approximately distances and gr;radea. This matter ie 
presanted in sornewllat greater detail in the table of distances and 



dtitudes, which are included in the dewription of the principal routes 
to Fairbanks. It can not be too strongly emphasized that the snrpep 
of theae routes m far from complete and that the data here pregmted 
can be of aervim to the locating engineer only in s u w t i n g  the 
g e d  choica of routB8. Accurate distances and grades can be 
determined ody by detailed location ~lurvep. 

w=TH PABB m. I 

The White Pasa & Yukon Railway, a nmw-g8ga rod, haa ita 
comtd terminal at Skagway pis. I and II), which is at the head of 
LynnCaaal, about a 1,000-de journey by inland wtrhr fmm Seattle, 
and ie w d  provided with whanw. Tha railway m n d s  Skqway 
River for about 12 miles, then, leaving it, crwm White P88~ I L ~  the 
international baundary, 20 d m  from tidewater, at an altitude of 
about 2,880 feet. In thk distance &ere is a grade of a little la 
than 4 per cent for a distance of some 15 dm." Fram the paw the 
railway has a dawn grade for 90 d e a  to ite terminid at White Horse 
(elevation 2,090 feet), on h m k  River, The shamboat trip d o n  
Lewis and Yukon rivers fo Dawson (460 miles) hkea a b u t  two 
days; the return journey about fonr. 'She ~temboat mute from 
D a m n  to Fairbanks is about 1,000 mil= long. 

AlI but about 20 d e s  of this railway lies in C d a n  territory. 
The chief miwon for men'tionhg this railway hem i4 becanae some 
plans have been suggested for extending it to the capper district of 
the Whit, River vdey and to other p& of &e Yukon basin, 
which would bring it  into competition with other rail*y mutea hem- 
described. Moreo~er, i t  would in R a i n  degree compete with any 
railway built to Fairbanks, to which point, in connection with river 
shamere, i t  now handles dcaight and pwsengam. 

The White Pass Railway codd be extauded to Lake Kluane by 
building about 120 milas. This route would lead ovor easy grades. 
At LA0 Kluane it would bbmect the mnta to be d d b e d  from 
L p  Canal ta the Tnnana. The distance from Lake Kluane to the 
White River copper deposii% is about 120 milea. 

The Py~nmid Harbo~Tanana V d e y  route (Pls. 11 md TV) leaven 
tidetffster at Pyramid Harbor, which is about 1,000 miles by inland 
water mnta from Satt le .  Pgramid Harbor a+fTords p d  water and 
halter and presents no dflculties in wharf construction. The rouh 
extends up Chilkat River trnd c r o w  the international boundary 
about 6 miles from tidewater. Several p m ,  about 3,200 feet in 
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height, lead from tbe Chilkat besin Ito the AIaek basin. Once over 
this &vide the railroad muta follows a geriea of natural depresaiona 
and vd8p d the way ta Fairbaaka. These depdom,  which 
pardel. the a m d  front of the St. FAas Range (Pl. II), afford rn 
drdrable rouh for a railway. One muh would be by Dalton Port 
and thence due west h Kaakawulnh River and up th~k stream to 
a Tow divida that separate8 it from Slims River, which %OWN into 
Lake Eluane. An alternate route would go farther northeast, by 
Lake Doxadeasb and on to Lake KIuane. Detailed sumep would 
have to be made to decide wbich of these two routes k~ the better, 
but either would be entimly fe'easible. Tha route would canthue to 
the west along the south side of Lake Kluane and beyond, crossing 
Donjek River in an almost straight coum to the canyon of White 
River, where a auitable place for a bridge codd be found. From 
thia $am the route would c m  the broad flat that sepmah the 
White and Tanma basins. The rest of the mute would be down h e  
Tanma Vdey, probab1y on the north side. 
As will be aeen from the accompanying table of distmma and 

dtitude~, the ody bad grarle is the one to the h t  divide from the 
coast. As a part of the mute lisa banaverse to the main drainage " 

lines, many bridgm would have to be built. 01 the larger stream 
crossed the AJsek, Ehe Donjak, and the White would be the most 
expenaEve to bridge. 

d p ~ e ~ r m d ~ ~ m i ~ ~ t . o a r t e ~ ~ i d B r n h Q C h  
Tamra Val@ and P o d 7 M .  

me CMkat baain is well t i m W  [chiefly wits spruce aad hem- 
lock) and contaias some auriferous gravels, though the producing 
district lies somewhat off the proposed railway route, The copper 
depdta of Rainy HoIIow, on the Canadian side of the boundary and 
20 d e a  off the mah mute, are ht little dmeloped. In the idand 



region the route lies near no deadoped mineral resources until it 
reaches Lake Kluana, where there is a small plscer d i s ~ c t  . It should 
be borne in mind, however, that what Zitde is known, of thia hgion 
indicstes that it may conhin continuation of the mindzed belt 
of southeastern dash md may possibly contain workable ore 
deposits. The copper belt of the upper lV7Gt.a and Tanana b h ,  
which lies near this mute (P1. I), is h o s t  entirely undeveloped, but 
the prospect of h d i n g  workabIe ore bodies is ancouragihg. The 
p l m  districts of the yukon-Tanrana region are in part tributary ta 
this route. The Tanana and Alsek bagins we tirnberedwith spruce 
and contain dm considerable grazing and agricultural. Jmd. 

There can be no doubt that this is a natural muta into the interior 
and that a milway along it would open up a E q  idland region that 
contains valuable resourcm. Zong before the white man came ta the 
region th i~  MUCB was used by the natives in their intmbibd iater- 
course. It bas the disndvantage thst for about 3130 miIes it krsverses 
Canadins terrihry, and it would therefore not afford an all-Al~kan 
mute. Moreover, it would not help to develop the res~urces of the 
Copper River and Susitna River basias. 

The lower Abek River valley lies tramverse to the St. Eli= Range 
and has been proposed ns a route inta the interior (PI. U). Ths lLrs 
would ma aoutheastwml fcom Y a h h t  Bay for about 50 miles to 
the mouth of the N ~ e k .  A narrow-gage railway, c d e d  the Yakutat 
Southern, has drendy been built for nbout 9 mil- of this distance for 
the purpose of bringing fish to the salmon cannery at Yakutat, The 
AIsek Vdey is only in part surveyed, but no doubt a railway could 
be built through it. It would hteraect the Pyramid Harbor-Tanma 
route about 200 milea from the coast and would there attain an, illti- 
h d e  of about 2,500 feet. 

Yakutrrt Bay, which ia about 1,150 statute milea (1,000 nautical 
d m )  by sea from Puget Sound, ia but an inmerent harbor md, so 
far as known, the proposed railway would not tap m y  mineral 
deposits, though nuch may &st in the unexplored St. Eli- Btoun- 
tains. It is open to %he same objection as the Pyramid Harbor route, 
for it pmes though Canadian terrritor~~. Much of &a mute being 
unexplored, s table showing distances- a d  altitudes along it is not 
here given. 

90'UTES TO BERma BITER FEI;D. 

The surveyed portions of the Bering fiver oad field include a b u t  
46 square miles b o r n  to b underlain by high-grade s ~ a m i n g  snd 
caking bituminou~ and anthracite cod. The field lies on the cowtal 
flank of the Chugach Mountains and &nds into the unsnrvepd 



portion of the mountains. Tbe coal field li&s about 12 miles in an 
air line north of Controller Bsy, 12 mil= northaast of Katalla Bay, 
and 50 miles east of Orca Bay, an arm af Prince William Sound 
(Pls. 11 and IIl). 

The southwwhm end of the a d  touches Bering L h ,  whloh is a 
very shdow tidewater inlet of Controller Bay. A s m d  amount of 
coal has been brought to the coast an bwqw fmm Beering Lake, but 
the field can be deve1opw.i on a large scale only by building rs railway 
from the coast. Three general routes of approach to the ma1 field 
have been surveyed, and each has bmm advocated as the best by 
engineem who were familiar with local conditions. These are (1) 
from Controller Bay, (2) from Kat& Bay and Fox Islands, and (3) 
from Cordova on Orca Bay. Controller BayJ as a whole, is a shallow 
body of water with, however, a deep channel sheltered from the 
,Pscifio by Oealee Spit, Kayak, Wingham, and Hanak islands. 

- Ooalee Spit and Kanak Island are low, with no relief exoapt sand 
dun-. %yak and Wingham islands have wnsiderabla relief. 
Cohtroller Bay is bounded on the north by the mainland, here a 

' treelass coastal swhmp traversed by many winding streams and broken 
nem the MR. by tidal inlets. A deep waterway calbd Ocalee Channel. 
enters ControUer Bay between Wmgham and Kanak islamb. Xt 
trends northmatward for about 43 mila and is ~ontjnued beyond, 
to the mat and northeast, far about 3 miles. At tha.entrance the 
channel is a little over half a mile wide and hiis a depth of about 66 
feet at mean low widm. It continues for thia width about 3 miles, 
and then narrows to about fiveeighth of a mile, and at the big bend 
shoals to about 42 feet. It maintains this depth of water and width 
of &me1 for about 2 miles to tho southeast, +nd which it nar- 
rows, but except for one shoal 36 feot deep, practically maintains 
this depth of water to the extreme end of tbe channel, where it is a 
little l a  than a quarterjof a mile wide. From h& a, mile to a mila ' 

of water about 3 feet deep =parates the Ocalee Channel from the 
tidal h t s  which skirt tha mainland and are. about 2 miles wide.' 
Ocalee Channel is separated by a b u t  a mile of shoal water and 
tidal flats from the southern and of Ksnak bland. 

Abaut 3 milea from the entranm a narrow channel, alittb aver a 
mile in lenghhb extends northward between Ranak Island and the 
tidal £his. This has a depth of nearly 20 fget and lies abciu t three- 
quarters of a d e  east of the southern end of Kansk Island. Bering 
River empties into the ooean w t  the north end of ControUer Bay. 
Xta silt-laden wahm in part reach the sea through the shallow 8Grait 
separating Kanak Island from the mainland to the north. 

Contmlla Bay was first invwtigated as a tidewater outlet for the 
ooal eome 10 years ago, when the main features of the hydrography 



mre  determined by Q. fr. Mophason, a ;Seattle engineer. Sinm than 
the Comt and Cbdetia Survey has c h t d  the bay, disclosing the 
channel dascribed abvo. Aa there m no landing f d t i e a  on Con- 
troller Bay, nor any buoys or beamm to mark the chanael, it baa 
never been muuh used by vessels. Suwep have b made for at 

. least half a do= different tidewafer termin& on Controller Bay 
and there wema to be little choice bstw8811 them hminals. The 
tailways surveyed with terminals on the mainland would require 
about 3+ milea of appmaohes across the tidal flats and shoal water 
that intemm~ beween the shore snd the channel. From the shore 
the d w ~ p  would tmvme about 20 to 25 miles of gravel fltbt at 
water grade to  reach the margin of the coal fidd. This route would 
all be on water grade, the rise to  the margin of the ooal field being 
only some 50 feet. To reach different parts of the oaal fidd many 
apun and branches would have to be aonstructed. Bering River is- 
the only large stream to be bridged and offera no difficuItim. 

Those who advooah the Controller Bay muh contend that it is 
the shortest way to the coal field from tidewater and offers the best 
grade, with very cheap oonatrzlction of the land line. They also 
point out khat Controller Bay is ody 1,300 statub miles (3,100 nau- 
tiotbl d m )  from Puget Sound, as cornpisred with 1,400 for Cordova. 
They oontend that while the *hamel is ample for prwnt shipping 
the goft gilt bottom codd readily be dredged to mmt any require 
ments of the future. Thrse chief pints  have been made against 
Controller Bay aa an outlot of the coal field. First, it ia i s e d  that 
cost of 8 terminal will be so expeneive that Intemt .ahargea will 
offset the omt of the extra haul to Cordo~a. Second, that while 
the bay is sheltered from the sssr the adjmnt lands do not afford 
adequate proteotion qgdmt the winds, which at certain masom of 
the year are severe. Third, that the ice whioh forma on the mud 
flats and in the mouth of the rivera ia aarded into the bay in large 
cakw, which on being moved back and forth by the tide in the .nmw 
channel, will be a serious menme to shipping as w d  as to the railway 
appromhm. In reply to these oritioisms it ahouid be said that 
Controller Bay has now been under ohemation for a number of years 
by those who am advocating it as a railway terminal and that the 
engineers employed in this mrk are confident that the advanhagee 
of its use are p e t e r  than its disadvantages.. 
Iq1907 two ans were in execution for provi&ng a coankd tarmind 

near Katdla, on the mainland about 10 milea west of Controller Bay. 
One of thme provided for a breakwater from Pdm Pokt, which was 
to make KataPZa Bay, now exposed to storms from the south-south- 
west, available for shipping. Inside of this p r o p a d  breaktffater 
depths of 20 to 30 feet are found within a quarter of a mile of the 
land. It waa proposed to build a railway fmm thia point up to 



the-md field and also one up Coppr River. A wharf wm built, 
latar deatmyed by the s t o m ,  and some 7 or 8 mileg of track were 
laid. No workhas been done on the projectsince 1907. From this- 
hrmind the sumeyed railway muto cxtonda up Kstdla River and 
a c m  the flat, about 50 feet above sea level, to  Bering Lake, which 
is shallow and could be cmssed on tmtles. The nearest c o d  could 
be reached with about 12 d c s  of track and the heart of the field 
with about 20 miles. Thiiproject wouldhave the~amseasy grades 
aa the mute from Controller Bay. The Copper River line was plmned 
to swing mound Martin Point and follow up the alluvial flat that 
marks the owtern margin of the Coppor River delta. It woddjoin 
the prmnt Copper River H d w a y  about 30 milm from Katalla. 

The second plan for a railway from tho coaat near Katalls contern- 
plated &g a harbor at tho Martin blande by buiPdmg break- 
waters. It waa pmpmed to eonnoct Whalo Island with the main- 
land by a causeway, and to connect this island with Fox Island by 
brsabater, and &o to extend a braakwater wmtward from Fox 
bland. The harbor thus formed would have a depth of 24 to 40 
feet. The plan was to build a rdway f m m  this terminal into the 
coal fielda and up Copper River along the routm already described. 
In 1907 work was started on tbis project and severd mmiFca of track 
wem laid, since which time it appears that nothing further has been 
accomplished. 

The third mute of approach to the Baring River coal field ia from 
the t o m  of Cordove, on Oms Bay, which will be described below. 
Thia mute ia in part in use by the Copper River Railway, now in 
opmtion. The railway takm an eeshr1y course from Cordova across 
She flab, which here infmvcne betwoon the highlands and the sea. 
Many small glacial stre- but no large rivere are croaaed before 
Copper R i m  is reached. Copper River is crcm+d 5 to 10 miles 
below the head of its delta by several bridgm connecting islands that 
lie btween tho ch~nntls. Toe nearcst point to the c o d  field is on 
the easC side of the Copper and about 38 mil= from Cordovs. From 
tb point them are two alternab routcs t o  tho cod field. One of 
thase runs southaastwd and reaches the field by way of Katda 
n i s  is on watar gttde and has already been dwribd.  By this 
mute the distmce from Cordova to  the c o d  is about 90 d m .  'She 
other route rum eastward from Coppor Rivor, cmsses Martin River, 
and, pawing near the southern rn- of M a t i n  Glacier, climbs to 
a pass about 360 feet high, beyond whicb it descends to the coal 
field by way of Lake Charlotte. The ditmce from Cordova to the 
coal field is about 60 miles by t& route. 

The quality and extent of tho Berhg River cod has slresdy baen 
deacribd Ipp. 60-61). There are no othor m o u r n  b o r n  in the 
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region excapt the pertroleurn of ths Katalla field. The extent of tbis 
field is not known, but ail has been .found by $rilling at wverd 
localities, b i d e s  which there are numerous seepqp.  This petro- 
leum js a re- nit and hence should find a ready market on the 
w e t  eomt (pp. 43-44. 

The lower dopa of the Mla to the edge of tho flats in the Con- 
troller Bay region are donsely forostcd with spruce and hemlock, 
which will yield Sumber of fair quality. The best timber extonds 
up to  an altitude of about 1,200 feet. Thie timber wit1 ham vduc 
for i o c d  use, though none for oxport. Good g.rw ia found in tho 
flats, where them h also somr, arable Imd, Them is littlo prmpect 
for agriculture in the district, though truck farming .will probably 
be carried on in places when the development of tbs coal creatrs a 
local market. Th8ro ase quita a number d good watm powers in 
the district. 

These railway routaa to the BPlring River cod field have been 
deamibod in greater detail than the genera purpose of this article 
would aeem to justify because of tho great public intereat takcn in 
them. Although the opening of ths Bering River md field is irn- 
portant to industrim in Alaska rn a pmible source of fuel, yet it 
will in no way wttIe the transportation problem of tho Territory, 
for these c o d  fields am near the comb, and s railway to them will 
not give a c c m  to the p a t  inland rogion. 

# 

COPPER RfVER EuumEB. 

As already pointed out, Copper R i m  aflorda a good route of access 
into the interior. (See Ple. III, IT.) Three d8erent gea~raI routes 
up the s a l e y  of tbis river have been proposed-(1) from Cordo~lt or 
Katalla up Copper River, (2) fromvddez ramass M d d  Pass down 
the Tasnuna to the Copper and up that stream, and (3) from Vddaz 
ovcr Thompson Pms down to Tonsina and to the Copper. The first 
is the longest and is by water g&. The smnd is ovor rt. 1,900-foot 
pass near the coast, land the third over a 2,Wfoot  pass, also near the 
coast. Theso routes wdI h t  be described and next an account of 
the branch linea wilI be given, ta be followed by a brief review of the 
rcsourcea of the rrgion to 60 opened up. 

The town of Cordovs, is on tho oast s i d ~  of Orca Bay, which is tribu- 
tary to Prince William Sound. It is about 1,400 statuts miles 
(1,210 nautical miles) from Seattle and about 60 miles from tbe en- 
trance to frince William Sound. The harbor at Cardova is well 
sheltered. Though the chaunel at the premt whmf i only a b ~ u t  a 



quarter of a mile wide ample provision can be made on Orca Bay for 
termini& for all future needs. Among other projects is an ocean 
terminal and town site, which haa been located in s broad flat that 
opens out at the head of Orca Bay 8 miles northeast of Cordova, 
The Cordova-Fairbmb route extends up Copper R i ~ e r  to the mouth 
of the G h a ,  ascends that river and ono of itA tributaries, cromea 
the divide to Delta River, and descends that stream and the Tanma 
to Fairbanks. The Copper River Bdway hns been built along this 
mute as far aa the mouth of the Chikina, where it turns east to 
haveme the southern margin of the Kotsina-Chitina copper belt. 

This railway hm dready been described as far aa the Copper River 
mmahg, where it would join a proposed line to  the coal field, Hare 
i E  t u r n  northward and at d e  49 crosses the Copper just above 
Childs Glacier. From this glacier to the town of Chitha (mile 131) 
it follows the west side of Copper River. Above Tasnuna River the 
building of the line inoolved much heavy rock work. At Chitha 
there is a bfidge acm the Copper, and from there the line is extended 
up Cbitina River for about 66 miles, t.5 the Hennico kt-Bonanza h e ,  
ih present terminal. From Chitina the route to Fairbanks folIom the 
left bank of the Copper as far as the mouth of h lkana River,cms&g 
in turn the Tonsina, the Kltltiea at Copper Center, and the Tazlinta. 
Somewhere near the mouth of Gulkana Rimr it would leave the Cop- 
per and follow the valley of the former stream an far  as its Wdde 
Fork. Here it would crom the Gnlkana ~ n d  foflow the Middle Fork 
to its head in a broad gap, some 3,100 feet high. The information at, 
h a d  indicatas thet from the Chitha to the pess there would be Iittle 
or no rock work, For the most of this distance the river valley 
proper is marked by an escarpment of gravel and ailt, wllich forms the 
8ashm margin of the Copper River Plateau. From the pass the route 
would descend to the Tangle L a b  m d  thence follow the outlet 
s t m m  draining these to Delta River. hn dternativa route would 
foUow the Gulkana to the lake at its head and then crom to the 
Delta over a divide a b u t  3,300 feet high. There is also another 
paas, about 3,000 feet high, between G u l k w  Lake and the Tangle . 
Lakm, which might be preferable. 

The route down D~lta, River would run along the eaat dde of the 
vdey to avoid a glacier that discharges from the west, so that it 
would be necessq to bridge the Delta below the canyon. In the 
D e ? t ~  Valley considerable rock work would be required. After cross- 
ing the Delta the route would lead probably nearly straight to Fair- 
bmb, a bridge being built across the Tanma. One bridge could be 
avoided by following the Delta. to  its mouth and then bridging the 
Tantnane, but !Chi8 would increase the l q t h  of track about 14 miles. 

48888"-Bull, 6%- 
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Approximate elevations and distances a railway route from Cordova to Fairbanks, by 
way of ?? opper River. 

ROUTE FROM VALDEZ TO FAIRBANKS BY WAY OF MARSHALL PASS. 

Cordova.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tssnuna crossing.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Chitina.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Crossing of Copper at Kotsina River.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
COPT Center.. . . .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tae ina River crossing.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gulkana River crossing.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Crossing of creek outlet of Gulkana Lake.. . . . . . . . . . . . . . . . . . . . . . . . . . 
Paxsons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Summit near Gulkana GIacier.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Delta River at mouth of Phelan Creek.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Black Rapids.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Donnely, on Delta River.. . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .. . . ... 
Washburn, on Tanana River.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fairbanks.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Surveys have been made for a railway from Valdez to Copper River 
by way of Marshall Pass. The town of Valdez is at  the head of Port 
Valdez, a northeastern arm of Prince William Sound. The bay is 
deep and well sheltered and affords excellent conditions for wharves 
and terminal facilities. Several town sites have been located on the 
bay, but Valdw, built on the delta of the streams draining V a l d e z  
Glacier, is the only important settlement. It is about 1,420 statute 
miles (1,230 nautical miles) from Seattle. 

From Valdez to Marshall Pass (elevation 1,900 feet) the distance 
is about 30 miles, and the route would lie up Lowe River. Engineers 
report that a good deal of rock work will be necessary for about half 
this distance. Beyond the pass the route would descend the broad 
valley of Tasnuna River to the Copper, which would be reached in 
about 31 miles. Prom this point the route would be identical with 
the one up the Copper, already described. The distance from Valdez 
to Fairbanks by this route is about 380 miles. 
Approximate elevations and dtktances along railway route from Val& to Fairbanks by 

way of Marshall Pass. ' 

Elevation. 

Fed. 
0 

240 
580 
540 

1 000 
1'150 
1: 500 
2 600 
2' 700 
3'300 
2'700 
2:300 
2, oolJ 
600 
510 

Ltzz.* --- 
Miles. 

0 
82 
49 
51 
43 
7 
16 
42 
15 
12 
13 
' 15 
12 
51 
62 

Distance 
from 

Cordova. 

Milea. 
0 
82 
131 
132 
175 
182 
198 
240 
255 
267 
280 
295 
307 
358 
410 

Distance 
from 

Valdez. - 
Miles. 

0 
26 
28 
49 
98 

i 142 
149 
165 
207 
222 
234 
247 
282 
274 
325 
377 

Valdez.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
LoopinHeidenCm pon...................................................~.~. 
Marshall Pas.. . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . -. . . . . . . . . . . . . . . . . . . . 
Tasnuna River at Copper River.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Chitina.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . -. . . . . . . . . . . 
Copper Center -.... .-.: .. . -. .-.. ..-.. . .. .. .. . .. .. .. . .. ... .. . . . ..-.. . 
Tac ma R~ver crossing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . 
Gulkana River crmsing . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 
Crossing of creek, outlet of Gulkana Lake.. . . . . . . . . . . . . . . . . . . . . . . . . . 
Paxsons .... . .. .... .... .. .... . . ... ........ . . . .. .. .. ... ... . .. .. -. .-.. . 
Summit a t  Gulksns Glacier .... . .. ... . . . . . .. . .. .. ... ... .. . . . . . . . . 
Delta River a t  mouth of Phelan Creek.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Black Rapids.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DoMely, on Delta River.. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. . .. .. ... . . 
Washbum, on Tanam River. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fairbanks.. . . . . . . . . . . . . . . . . . . . . - . . . -. -. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

-. 

Elevation. 

Fed. 
0 

1,900 
240 
580 

% 
1 500 
2: 600 
2 700 
3'300 
2'700 
2' 300 
2 ; ~  
600 
510 

-- 
Mbd. 

0 
28 
2 

21 
40 
44 
7 

16 
42 
15 
12 
13 
15 
12 
51 
52 
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B O m  FROM VhLDEZ FAKRBANLB BY WAY OF TEIOMPBON PAW. 

Thompson Pass is about 8 miles west of M d d  Pass, and the 
muh to it from Valdez is up the h w e  River valley, which it lewes 
about 18 miles from tidewater. Here it turns norhhward, md in a 
djdltance of about 15 miles more crosses Thompson Pass (de~atien 
about 2,500 feet). A better grade can be obtained by swinging 
around faward the bead of Lowe River, thus increasing the d e a g e  
of approach to the  pas^. Beyond the pass the route foLlows down 
Tsina River to the point where that stre~m jobs the Kanata to form 
the Tiekel. It thence f ollowa up t he  Kanata Valley to Ernestine P w  
and crosses a divide, about 1,800 feet high, to Mosquito Creek, which 
it follows to its junction wi th  the Tonsina. Beyond Tonaina there 
are two alternative routes; one would follow the Tomina Valley to 
the Copper and would be the natural route to the Chitina Valley; 
the other would keep to the north, and eftar climbing about M0 
feet would join the Capper River mute about 10 miIes below Copper 
Centerter From there on the route to Fsirbanks would be identical 
with the one already dmribed from Cordova. The distance from 
Vddea to Fairbanks by this mute is about 342 miles. 

A- e w  rcad ~~ a h g  railuur route+ V a b  to F&ba& $ 
my of Tno?npm hagg. 

Some grading has been done on several &ways l e d n g  out of 
Valdez designed to cram either MvlarshaU or Thompon Pam. A Iittle 
rock work was also done at the Keysrtane Canyon, in the h w e  River 
vdley. These psojecthl seem to have been quiescent for a number of 
yeam, exaept for some new aurvep over the Thompson Pass mute. . 

A trunk line up the Copper Valley wiU nwessitate a number of 
feedem to reach the campa tributary to it. The present rail- 
way up the C!hitina V d e y  can be regarded as the most himporhnt of 

vw.. ............................................................ 
b O p h E b I d ~ k y 0 n  ........................................--.............. 
o m  n P m  .................................................... T~E~E~VW ........ ..... ................................. 
T O ~ ~ I Q  RIVW mmiing.. ........................................... 

Cent- .............. .., ............................... %% River mu.. ............................................ 
Onlksna Rivmmosdng.. ........................................... 
~ i n g ~ l M e e k , ~ ~ t l e t d ~ ~ & W  ........................... 
P v . .  ............................... .....- ................. 
fi~unrmt at aul~ens alacier ........................................ 
I~eltaTliveratmoutholPhsXanCteet ............................. 
UlacH: &*PI& ....................................................... 
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these feedere, ibut tb itself will h a ~ e  to be auppIementsd by s number 
of spurn to reach many of the copper deposits. It has been ~uggested 
thet this h e  be extended up Nhha and Chitiatone +era to 
Skold Pass and mmss the divide to the Whita River copper deposits. 
Only a part of .Ithis route bas been mapped by the United States Qm- 
logicd Survey. It qpars,  however, that the distance to tha p m  
from the neared point on the railway is about 25 milm, md from &a 
pass to the flata st t he  head of Wkita River is sbout 15 miles. Skolal 
Pass, which is ooou pied by a glacier, st~nds probably less than 5,000 
fet abov8 the sea, The rdway at the proposed junotion point has 
an elevation of about 1,400 foet, whereas the White River Flats, on the 
other side, are approxhahly 4,000 feet abova the sea. This route 
tr&vem a rugged mountain region an& would be apenaive to con- 
atruct. A railway reamhing Whfte River by this route would tsp only 
the eastern end of the copper-'boaring zone. Tbe western end is in 
the Tanana drainage. To reach this by direct m u t ~  from White R i m  
would neces&ata orosdng a divide about 6,400 feet high, to 
Chisma River, the emt fork of the Tanma) a, distance of sbout 25 
mites, where a descent to about 4,000 feet would bo made. The mute 
would then be continued northwestwerd over the Cooper PWB (5,600 
fwt), and in a distance of about 25 miles muld reach Wabesna River, 
the west fork of the upper Tanana. At. the Nabme, the elmation 
would be about 3,000 feet. Tha wame didrich muld be reached from 
Whits River on water grade, but by a very circuitous mu& by 
extanding the rsilway d o n  the White Vdey and crossing the flat 
~ ~ h i c h  separatm it from the Tanma bsain. Thb mute has &ady 
begn deaoribed @p. 59-60). Then, by bugding down the Tanans 
Valley, the upper Chbaa& md Nabesna regions could be rstlched by 
branch lines. Thia would q u i m  a tatal length from White River of 
about 160 dea, but the road would be easy of construction. It 
seems probable that this Maha-White  River coppar region o m  be 
best opened up by a, railway horn Pyramid Harbor (already described, 
p .60--62). or from Copper River by way of Batzanitak, or Mentaata Jass". (Seepp. 69-71.) 

BOUTE FROM COPPER BITER IYE MATAlWBKA OOAL FIELD. 

A project for building rs r d m y  from Copper River to the Mnt* 
nuska coal 5eld hs9 received gome consideration. This mute is only 
in part covered by the mapa of tho Qmlogical Survey, and hence mme 
of the distancw and altitudes here stated am only approximate. A 
private survey hm been run over the mu&, but tho m l h  are not 
yet availgble. The route leavea Copper River at the mouth of the 
Tazlina (elemtion, 1,100 feet,) about 7 milea above Copper Center, 
l I4 milm from Valdez by way of Thompson Fags and 182 miles from 
Cordova, and follows up the Tadha for about 50 miles to a, pint 



within 10 d m  of ib glacial source. Hem the route would reach an 
altitude of about 2,200 beet. From this point the routa ascends to 
Tanneta Pam, 2,8001 feet above the ma, in adistance of about 10 
mila. h r n  Tanneta Paas ib  would continue down one of the 
stream tributary to the Matmusks and ma& the eastemmost known 
mal in a distmce of about 30 mil@, here having an dtitude of about 
1,400 feet. About 18 d e s  mom would carrg.the railwag to the . 
mouth of the Chickdoon (elevation 800 feet), in the he& of the 
Matmuaka field. 
TO summwize briefly: The propod  rdway would dart at an ele- 

vation of 800 feet h the cod field, m d  a distanm of &bout 50 milm 
muEd reach the watershed ah an dtitude of 2,800 fttet. It is possible 
by striking the Chickdoon highor up that 200 or 300 feet of elevation 
could be saved. From the watershed it would run on a down grade 
to  Oopper River for a distance of about 60 miles. The distance from 
the Metthnuska cod Geld to Valdez by Thompson Paas would be about 
222 d m  and to Cordova by lowor Copper River route about 290 milea. 

BBANCH LIWEB TO UPPER CDPPRR, TAMANA, AND WHITE RIVER 
REGION. 

A railway through the Copper River valley and d o n  Delta River, 
without branch lines, wodd fail. to provide for the upper Coppar 
brtain and adjacent portiona of the Tannna and White baains-a 
region of much mineral promise. The Chistochina or Chiane gold- 
placer district muld be reached from the main lino by branchea on 
several routas. One route would start from the main line, about 
20 miles from the Copper and near the Sourdough road house, would 
extend across a low divide to Gakona and up that stream to Chisna, 
centrdy locatad in tho gold field. T b  muto would bo on wrster 
grade and wouJd be about 50 miles long. Another mute would trend 
eastward from a point near the Delta River divide, leaving the main 
line at an altitude of about 3,200 feet, lend emtwarcl, pnaeing near 
Summit Lake, and reach Chisna by croming two low diPidw in a 
distmca oFabout 30 to 40 d m .  

From Chisna a good route, about 50 miles long extende emtward 
by way of the Ma.nkomen Valley to Mentasta Pass, which hm an 
elmation of about-2,900 feet abovo the sea. Thera is a good route 
from Mentseta Pass down Tok River to the Tanana, a distance of 
a b u t  40 or 50 mil-, A lida could be extended up the Tanana on 
mter grade, to the copper deposita of the Nabesna, Chisna, and 
White rivers, M already described. About 240 miles of track would 
be required to reach all pa& of this copper district. There is a. more 
direct mute to the copper-bearing district from Mentaata P w  by 
way of the pass (elevation 3,200 feet) at the head af Little Tok 
River, which leads into Tuck Creek, a tributary of the Tanma. By 
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this muto tho merent pa& of the Nab~neWhite Rvsr copper di 
trict muld be reached fmm Mentaata Pass by about 240 miles of track. 

A more direct mute into this copper beIt led3 up the main 
Copper River ~ d e y  from the Gulkma. T'his mute wodd pms the 
native settlement of Batzulnetas and ascend Tasana Creek tk a pass 
about 3,400 feet high to J&ck h e k ,  a tributary of N a h a  River. 
From tho N a b n a  there me the two alternate routes Ito Whita 
Ri~er ,  a long one bp wster grades, and another, s direct route, over 
two high d i d - ,  which have already been described (pp. 67-88). The 
distance from the main line at the Gulkasa by this route is about 
90 miles. It may bs added that coktruction work will be m y  in 
this entire upper Copper River a d  White River region. 

It d l  be evident that the White Biver region can be reached 
from the Copper River  alley sither by long, drcuitoua routes having 
easy gradas or by ahorter routes having steep grades. The distance 
from tho head of White Biver over Skolai Pass to Cordova b about 
240milw; tovddoz, bywayof MamhdPaas, a b u t  160 milea. By 
diract route to  the Copper River valley at Bahhetaa, the distance 
from Wkita Xver to Cordova ia about 340 milea; to Valdez, by way 
of Thompaon Pms, about 270 miles. The route from White River, 
by way of the upper Tanana, to Cordova is about 440 milea; to Yaldez, 
by way of Thompson Passl, about 370 mile. &ing eastward, the 
distance from Wbite Rivcr to tidewater at Pyramid Harbor bee 
pp. 67-68) is &out 300 dw. 

The Copper River valley zrffords an excoIlent route to the inhrior 
of central Alaska, The Copper River Railway, now in operation, has 
aided much in dmdoping the copper m d  gold deposits of the Chiha 
Vdey. This mad could be extended into the Tanma Valley by way 
of DeIta River or by way of Mentmta Pass. An alternate plan is to  
build from Valdez over Thampon Pws or Marshall Pess ta Copper 
River. Branch Iines might be built to the NabesnkWhite River 
region. The two copper  belt^, one north and the ether wuth of the 
WrangeU Mountains, could thus be made aceewible. Some productive 
plmm districts would also ba sewed by these lines, as would some 
auriferous lodes that have boon found but that are undeveloped. 
The Matanmka cod field lien about I00 d a s  wmt of the central 
Copper River, and the Bering River coal field about 30 miles southeast 
of the Copper River delta.  ith he: field could furnish the m b g  c o d  
needed to smelt the copper. In this province them are &o some 
water powere that could be utilized for mining dewlopment. 

me timber moumea of this region are not specidly good. h n n d  
Cordo~a and Vddez there is some fairly good spruce and hemlock 
which, in t he  abeltered valleys, r e d m  up the hiu s l o p  to  an altitude 
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of tabant 1,000 feet. There is no timber in the lower Copper TTalTey 
enccepf an occasional cottonwood grove. Above Tasnuna River 
scattered spruces are found. Ia the Chitinrr Vdey sprucw grow up 
to m altitude of 2,000 to  3,000 feet. In favored localitjlea along the 
v&y cottonwood treee up to  1 8 inches in diameter a m  found. There 
is a similsr growth of timber d o n g  the main hpper above the Chitha, 
but the treea growing at lugher elevations, notably those on the 
Copper River Plateau, are stunted and have no vdus except for fuel. 
W a r  forest conditions prevail iu the upper Copper Bwin and 
ad j scent regions. 

On the Id dopes abom timber line, where they are not tao eteep, 
good graaa usud y gram in summer. There is little good grass on the 
Copper River Plateau, but sorno is fomd in the vdey botbms below 
the plateau level, The upper Copper, Tanma, and White R i m  
basins are noted for thoir good grass lands. Here the snowfall is BO 

light that winter pasturage can he had, and the region gives promise 
of becoming a good cattle country. 

There is much arable land in the valley botjtollls of the Copper River 
and adjacent region. The plateau does not seem favorable for 
agriculture. The minerd and agricultural m u m e e  of the Tanana 
Valley have dreadg been discussed (pp. 48,60). 

B O T J T E I F ~ O ~ ~  SEW- TQ F k X E B m  BY WAY OF - A G m  
bBB5 AND BUS W A  T U X .  

The Sueitna Vdey and Rrosd Pass, at its head leading to  the 
Tanam Valley, affords 8 favorable railway route to inland d a s h .  
As the upper part of Cook Inlot is domd to  navigation Irom a b u t  
November 1 to  A p d  1, B railwty up the Susitne must 6nd m open 
port on the east ~ i d e  of Kenai Peninsula. Such a route has b n  
found to  Resurrection Bay, and is now Wing utilizsd by the Alaske 
NoFthern RaiIway. This railway has boen eomp1aLeted from Sew~~rd, 
on Resumtion Bay, to Rern Creek, an Turnsgsin Arm, a distance of 
7I+ miles. The Matanuska coal iield is the objective point of thb 
railwey, but construction 'work has been stopped pending a eettIement 
of the cod-land gucstion. Seward, which is sxcallently Eocated at the 
head of Resurrection Bay, is about 1,420 statute miles (1,235 nautical 
d e s )  from Seattle. The harbor is good, and the oonditions am 
favorable for h&al facilitias. The railway rouh to Fairbsnks hm 
been. described briefly as follows: 

It J-VW the Pacific e&uard at S e d ,  about 1,236 nautical milea from M e ,  an 
Remmctioll Ray, and, trs,wrsing n broad, h m d y  timbered valley, cl imb by eaag 
grade to 700 feet at mile 12. It then deacenda to Kenai Lake, about 500fcet in sltitude. 
Anothereaaggradebriqgeitatmila 46 toaeecond p m ,  1,MOieetin alt.itude, Both 

1 Bmks, A b e d  H., The- Mmutt MoKlnCey~on: Pmi. Paper U. 8. -1. B m y  No, fO, 1911,gp. E+ 
23. ~ e o t ~ a ~ t l o ~ a s d ~ ~ ~ n v e ~ c o r r e c t e d h t h L s q u o t r t j r u l t o ~ d B t b e ~  
-tion, 
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these summits are reached with a maximum grade of 2 per cent. From this second 
summit it descends by a series of loops, trestles, and tunnels with a maximum grade of 
2.2 per cent to the valley of Placer River. I t  is stated by the company that by 
changing the location of the Iine to the west wall of the Placer River valley this 
descent can be madewith a maximum grade of only 1.5 per cent. Placer River, which 
has a glacial source, is crossed on pilings, and the line then follows the ewt side of the 
valley. Swinging around the head of Turnagain Arm on a broad grass-covered and 
timbered flat, the railway crosses two more small glacial rivers. I t  then follows the 
north side of Turnagain Arm with a series of rock cut6 and fills. The line, which is 
standard gage, is completed and in operation to Kern Creek, 714 miles from Seward 
(1910). Beyond this point location surveys have been made and in all about 2 miles 
of grading completed. 

From Kern Creek the surveyed line follows the north side of Tumagah Arm to Point 
Campbell, at the entrance to ?hik Arm. Here there are no serious difficulties except 
in the last 10 miles, where there will be a good deal of heavy rock work. The line 
follows the east shore of Knik Arm from Point Campbell to the mouth of the Matanuska, 
which is about 140 miles from Seward. I t  appears that in this part of the line v&y 
little rock work will be required. After crossing the Matanuska i t  is planned to extend 
the main line westward to the Susitna and a branch line about 40 miles long up the 
Matailuska Valley to the coal field. Much of the branch line will require no heavy 
construction. 

The coal field appears to be the immediate objective point of this railway, but the 
manager reports that plans and preliminary surveys have been made for extending the 
line up the Susitna to the junction of the Chulitna and up that stream to Broad Pam, 
about 2,700 feet in altitude and about 320 miles from Seward. So far as known, an 
easy grade can be maintained to this point, and there are no serious engineering diffi- 
culties. From Broad Paas the route follows down Nenana River to the Tanana Flate, 
and here again, i t  is believed, an easy grade can be established. From this point any 
locality on Tanana River can be easily reached. If the route is extended north of the 
Tanana, that river could best be bridged at the big bend near Tortella. Details in 
regard to this route are presented in the following table, in which the distances and 
altitudes given are, however, only approximate: 

Approximate elevations and distances along railwa routesjrom Seward to Fairbanks by 
way of Susitna v!~ley. 

Distsnce 

Seward. 

Feet. 
........................................ Seward Rasmection Bay.. 

...................................................... ~ i r s t  a&it 
Kenai Lake. ....................................................... -- - - - - . . 

................................................... Second summit.. ...................................................... Head of Turnagain Arm.. 
................................................ Kern Creek (end of track, 1911) I lJmO I 

........................................................ Ship Creek. 180 
Mouth of Matanuska River.. 
Matanuska Branch (Junction). 
Willow Creek.. .................................................... 
Talkeetna River.. .................................................. 
Broad Pas?. ........................................................ - . 
Nenana River (mouth of canyon^. ................................ 
Tanana River at mouth of Senana River.. ......................... 
Chena. .............................................................. 
Fairbanks.. ........................................................ 

The company reports that plans,for a branch line to the Kuskokwim, Innoko, and 
lower Yukon have also been made, but i t  is not known that this route has yet been 
surveyed. Such a line would cross Susitns River and ascend the Skwentna Valley 
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Rainy Pam, about 2,950 feet above iide level and about 150 mila from the Mata- 
nuFlka junction demribed above. From Rainy PME to the Kwkokwim at the mouth 
d 'Patina River, where the dention ia a h t  1,000 feet above the ma, the dihnce ia 
s h u t  16 milq~, The route wouId thea be gown the Kuakoldm and a c m  a divide 
not over 1,000 feet high to the Innoko, the distance being about 160 miles. The 
d i m  from Sewad to the Innoh or IIaidihrod is about 520 miles. [The distance 
from &ward to n~vigable watm on the Kusokwim is about 320 mitm; to the mouth 
of the Tahtna, 430 milea.] 

Various deviations from the accepted route of the Alaska North- 
ern Railway have been proposed, but appear not to have been very 
seriously considered. It has been suggested that an easier grade to 
tidewater on the north side of Ksnai Paninaula might be obtained 
by a muta that extended down Sixmile Creek to St&w. W s ,  how- 
ever, would necessitate climbing to an altitude of about 1,300 feet 
at M o w  Pam or f ,500 feet at the divide at Johnson Cmk. This 
routs wodd leave the present track in the vicinity of Trail Lak-es. 
An dternate plan would be to  swing around the north shore of Kenai 
Lake and cmss tbe 1,300-foot divide at the bead of Qusrtz Creek. . 
The latter route would require soma h e a ~  rock work along the north 
shore of Kenai Lake. These mutss would be 10 to 20 rnjlesl longer 
to tidewater than the existing line. About 18 miles of track, inclu b 
ing much rock work, would be required to carry the line from Sun- 
rise to the head of Tunagain Arm, there be connected with the 
present railway. Themfore, though the grade on the Turnagain. 
Arm side might be better over mme of &these mutes, the expense of the 
additional mileage wodd hardly seem w a m k d .  
In thb connection it will be well to refer to a proposed %heme for 

bridging Turnagain Arm from Snipes Poiaf, near Sunrise, on the 
south aide, to Bird Poiat on the north side. The &tan@ betwemi 
these points is a little over 2 miles and the water is shoal. The 
enormous tidm in the arm and the presence of ice in winter would 
sgem to make this an exceedingly difficult, if not impossible, feat of . engineering. So far as known to the writer, this project has not 
been indorsed by any competent engineer- 

Before the Alaska Northern Railway was built several other plans 
were devised for a railway into the Susitna V,dey. One of these 
was a route from Kachemak Bay n o r t h d  dong the west front 
of the Eenai Mountains ta Turnagain Arm and around thi head of 
the arm. Thia route is much longer than the one from ~ e w h  and 
misses most of the important developed gold resources of Kenai 
Peninsula, and its ocean terminal is inferior to that on R~urrection 
Bay. Another plan was to build from Snug Harbor or some other 
bay on the west side of Cook Inlet and follow the shorn of the inlot 
northward ta the Susitna Vdley. Thia route would run on water 
grade, but would be longer to the Matmusklra coal field than B e  one 
from Seward. Its ocean terminal would also be very inferior to that 
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at Bmurrection Bay and is sometimes blocked with im. Anothm 
plan is to build from Portage Bay, on the west Bide of Prince W&m 
Sound, Tun#& h. Though the distance is only some 15 
or 20 d m  the fact that the pass (1,000 feet) is occupied by a glacier 
seems to prohibit its use far a railway. 

The establishment of a summer port of shipment near Ship C d ,  
on Knik Arm, is a part of the project of the Alaska Northern Rail- 
way. The chwh of the Coast and Geodetic S w e y  show that s 
c h a d  hm-hg a depth of about 36 feet enbm Knik Ann and extends 
to the vicinity of Ship Creek, which is on the line of the proposed 
route of tbe Alaska Northern Railway. This is about 60 miles from 
the Matmuaka cod field, which is reached from this point by water 
grad#. The mouth of Ship Creek is about 1,650 statute miles (1,430 
n~ut icd  milea) by ocean mute from Seattle. This port would be 
available only from about May to  Octolser, being usually impamable 
during the remainder of the year on account of ice. 
The Susitna mute to Fairbanks traversm an area that includas 

important gold and c o d  resources, as well as soma of the best agri- 
cultural landa in the Terrihry. Whatever may be the dative 
merits of the routas through the Copper and Su&tna valleys to 
Fairbanks, it is certain that a railway up the Copper can not deveIop 
the resources of the Susitna Valley. 

The Alaska Northern Railwa,~ mute travmea auriferous districts 
in Kenai Peninsula and dong the northern shore of Turnagain Arm. 
About 150 milea inland the main line will appach within 30 or 40 
miles of the Matanuska coal field and c l w  to the WiZlow Creak lode 
district. In the Susitna Valley it pa= within 30 ox 40 0 e a  of 
the Yenha placer district. Copper and gold depoita have aLs0 been 
reported in other parts of the Susitna basin, but little is known 
about them. Beyond Bmad Pass the route traverses the Nmma 
cod field, which contains very extensive deposite of lignits that 
should be of value for developing the Yukon-Tabnanrt gold field. 
This gold Md, which will be tapped by this mute, bas already been 
referred to (p. 48). The region, as a whole, conbins little m ~ h a n t -  
able timber. Them, is a good stand of spruce and hemlock in the 
flat ~ d j a m n t  to Resurrection Bay, on 10- Glacier Creek, and on B 

few other etreazns on Turnagain h, some trees measuring aa much 
as 4 feet in dismeter. Few of the largest tPees in ths heart of the 
peninsula, m e n  more &an. 12 to 16 inches in diameter. Spruce, 
cottonwood, and birch are the principal forest types. Timber runa 
up to altitude8 of 2#00 feet above the sea, but the best is codned  ta 
the vdey floors and lower slopes. The same kind of forest is found 
in the Susitna and Matanuska ragion, where timber line is about 
2,000 feet, but above 1,500 or 1,800 feet the trees axe very scattering. 
Spruce, birch, cottonwood, and tamarack p w  in the Tasana baain. 



In the lowland areas nome timbur is found measuring 13 inches to 
2 feet, hut in most platen the largest timber do= not, generally - - 
ex& 12 to 10 inches. In the Tttnana basin timber line is about 
3,000 ta 3,200 feet above m a  level, but the best timber is below 
2,000 feet. 

The Susitna basin and the d jacont region wntains a large amount 
of good agricultural land and extensiva trrrcta that tnre valuable for 
their gm. T h e  Tanma JTdley also contains much agriculturd and 
grass lmtl. 

% paper is concerned chiefly with routes from tho Gulf of Alaska 
fo tho Tmana, but aa plans have bien made for a railway from 
Cook InIet to the Ruskohim, this projwt will also be briefly con- 
~dered, It is proposed to build a railway from aome port on the 
weat aide of Cook Inlat, through the Iliarnna Lako region, thence 
across to the K~akokwim VaJley, and from thore to the Yukon. 
Only a part of this region fs covered by GeuI~&cd Sumey nnpa , and 
Littla ia known of the topography and m u r c e s  of the remainder. 
In 1902 to 1908 a sailway route was sumeyed by the Alaska Short 

Line Railway Co. from Uiamna Bay westward to  the Yukon. Ili- 
amna Bay is a deep indentation of the mainland, but the largor part 
of it is too ahallow for ocean-going vmels. Vessels therefore must 
lie nem the entrance, and terminal facilities would be expensi~o to 
cunafmct. By ocean rwte Iliama Bay is about 1,530 atatuto miles 
(1930 nautical miles) from Seattle. The propmed railway mute leads 
from a point near the head of the north arm of the bay over a divide 
about 900 feet high to Emma Lake. It then swings mound the 
eastern end of llirtmna Lake, c s e s  the outlet of Clmk Lako, md 
exmda up Chuli tnrt River, crossing a low divide to Mulchatna River. 
l t  appears that the divide w a t  of the Mulchatna probably drains 
into the Ruskokwim and that the propmet1 railway route would 
reach the latter stream somewhere near tha big bend mid not far 
from the Iditmod placer district. The plan of the Alaska Short 
Lme R d w ~ y  Go. contamplated reacbing Yukon River st Bnvik. 
Plans have been proposed to extend this h e  to Nome, on Sew- 
ard P h s u l s .  No dsta am at hand regarding &tmw or aItitudea 
for mmt of this route. It agpeare, however, that 450 mil- of track 
should reach the Yukon and that there are no high divides to over- 
come. It also appears that construction of moat of the mate wodd 
not be expendve. This railmny ;s projected to reach the lower 
h k o k w h  .and Yukon baains, but it would be in a measure .rr, 
competitive mute with the one from the Susitnta over Rainy Pass 
to the Kuskokwim. 



Not much is known of the resourcoa of the e o n .  In the Bianzna 
region there are some undeveloped gold and copper depmlb. Some 
places gold has been found on the Mulchatna. The Iditmod-Innoko 
region produced placer gold to the value of $3,000,000 in 191 1, and 
some placer gold has heen found at saved loealitiea to the southwest, 
bet wee^ the Iditmod district sad Bering Sea. From the meager 
infomaHon at hmd the region eeem to be of 1 ~ s  agricultural, promise 
&an that along the other routes b a d y  d~crjbed. 

In the f~regoing pages an attempt hae been made to present a 
concise and unprejudiced statement of the h o r n  fa& bearing on 
railway routes into Alaska from the PmSc. The subject is large 
and can not be adequately diecussed in the few pagm devoted to it. 
Moreover, the data are v e q  incomplete, but it is hoped that this 
outsline may be of serpice to those who am intmted in Alaaka 
portation problem. No mncluaiom are here pramted as to which 
is the best make into the interior. To snipe at a mnclusion it 
would be necesrrary to take into account the ooat of construction, 
which must be determined by the engineer. Of the feaeibility of 
constructing my of the three t m k  routes-Wmid Harbor-Tanma, 
Copper Valley, and Susitna Vdey-there can be no question (Pl. 
I .  The first would biaect central Alaska, but would not help the 
Copper or SuaiCna regions. The resourcas of the Copper bmin 
and the Susitna basin must be developed by different railways. 
T h e  only question is which one should now be extended through to 
the Tanma. In the opinion of the writer the resources of central 
AIaska justify the belief that eventudly dl thee railways wjll be 
built to the Tanma m d  exfended into other parts of the Yukon 
basin. 

GOVERNMENT FUBZ;LCATIONB AND RECORD& B R U T -  
ING TO RAILWAY ROQTEB. 

Tba fomping m u n t  of railway routes is baeed on n ~tudy  of 
the many ~ v e m e e t  publications, incluchg m a p  snd mords, all 
of which are summarhed or mentioned here in order that they may 
be oonsulted by hose who desire mom detailed infomation than 
can ba presented in this brief article. The publications mentioned 
are by no means 4 that have been k n e d  relating to this subject, 
but it is beIiwed that the list Es sufficiently cornprehemive to serve 
as a general guide. 

Bublications containing general data will bo considered ht, and 
reports dealing mom specifically with the diffemnt rdway routes 
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already dascribed will next be noted. The mutm wilI be considemd 
in geographic order from south to north. If s later and more com- 
prehensive publication baa supplanted an eprrlier one, only the later 
wi l l  be listed. References wiU be made not only to publications 
dating directly &o railway location, but to those which contain data 
on climate, mineral m u m s ,  agriculture, forests, navigation, rsta- 
tistics of clommerce, and population-ubjecta which must be con- 
sidered in rnaldng ahoice of railway routes. 

CIEMERAL REPORTS. 

The general r o u b  of approach to the P d c  seaboard of Alaska 
am i n d i c e d  by the oharh and publicatians of the United States Coast 
and Cfeodetio Survey, which has for many years been auweying tke 
mast h e  of the Territo~. S p e c S ~  roferonce should here b made 
to Chart T, s generid map of Alaska published by the Cowt and '30- 

detic Survey. Directions for navigating the shore line, together with 
desoription of harbors, are conthed in tho publication entitlod 
"Unitad St~tas Coast Pilot: PacSc Coaat, Almka," issued by the 
Coast and Geodetiu Survey. 

The United States Geological Smey began mtematic sumep and 
inve~tigationa of Alaska in 1898. Thh Survey has made some hvesr 
tigation of every railway mute; now under c o d e r ~ t i o n  and has pub 

1 lished reconnaissance and detailed maps showing topography and 
dhtrihtkn of mineral ~aourwa. h 1905 the D i t m  of the Ge+ 
logical Seuvey made speczc mommendationa for an appropriation 
to be expended for the survey and investigation of railway routes jn 

Although no specific appropriation was made for this pup 
porn, the Survey has directed its in~estigations to the end of obtain- 
ing information in regard to the topography and the resources dong 

- the different routes ag rapidly as means permitted. h a consequence 
the puacationa of the Sumey contain a large amount of information 
bearing on railvtly routes. General information on the charwter of 
tha country end the distribution of minerd resoumes and idatistics of 
mineral production are a h  contained in the Survey publications. 
The larger topographic festurea of Alaska are discussed in a report 

entit14 "The geography and geology of Alaska," by Alfred H. Brooka 
(Prof. Paper U. S. Geol. Survey No. 45, 1906). This report also con- 
t a b  a f opographia map of Alaska on ts acde of 1 : 2,5QQ ,000, which 
WM not issued aepar~hly and is now out of date. The problem of 
milway location are more specificslly disrm~md in art ici~ entitled 
"Railway routm " (Bull. U. S. Geal. Survey No. 284, 1906, pp. 10-17) 
and '' Transportation '"Bull. U. 5. b 1 .  Smey No, 379, 1W9, pp. 
23-26), both by AIfred H. Broob. A more popdar amount of the 

-- -- 

1 Twenty- Ann. Rep& U. 13. (3eol. S m y ,  IsOb, pp. Ts-8a 



same subject by Mr. Bmoh has h e n  published under the title "Rd- 
way mutea in Alaska," in the M&ioml GBogrsphie M a g h e ,  March, 
1907. Mr. Brooks has also disoumed the present cost of transport* 
tion in Alaska under the hesding "Transportation," ia Survey Bul- 
letin 442 (1 9 10, pp. 23-3 l), and the relation of railway tramportation 
to the coal fields in an article on "Alaeka ma1 and its ntilimtion'' 
(Bun. U. S. &OX. Survey No. 442, pp. 47-100). This artiole uon- 
~ i a e ~  the distribution, quality, and 8vdaElity of Alaska coal. 
The general coal situation has bean discussed by the Hon. Walter L. 

Fisher in a report entitled "Alsshn c o d  probIems" (BuU. Bureau of 
Mba No. 36,1911). Thh subject has also b n  treated from another 
point of view by the Hon. James W i c k h a m ,  Delegate from Alaska, 
in a s p h  entitled "A national. ma1 monopoTJr in Alasb" ( s p c h  
ddivered Feb. 23, 1911, in the House of Representativw ; published 
Washington, 191 1). Them are many other publio d o c u m t ~  relating 
to the question of public polioy toward the coal lands of Alaska, but 
these will not hem be considered. 

The genera1 distribution of the mine'ral m m u m  of Alaska is shown 
on a map published as Plate I in Survey Bulletin 345. A revkd 
dition of this map is published hemwith PI. I, in pocket). St atistis 
for m i n e ~ d  production of Alaska up to and including the year 1910 
am oontained in the Smey's Bulletin 480 (1911), and preliminmy 
estimates of mineral production for 1911 are given in thia report 
(p. 203. 

Tho General Land Office h a  issued a map of Alaaka on which the 
boundaries of the judioid divisions sa w d ,  as of the national fomts 
and other G o ~ e m e n t  rwemationa are indioatd. Informstion a b u t  
the laws relating to the acquisition of public Ian& in Alaska ia mn- 
tained in the publications of the General Land OfIice. 

A large number of plats and prof i l~  of propow d rrailways based on 
surveya made under privata auspica are on file h the &nerd Lmd 
Of5m. These are more pertinent to the individual r o u h  to be 
described below than to  the general problgm of railway lmation. A 
statement of the data fled in the General. Land Office pmvious to 
Wovembsr 28, 1908, is contained in a letter of the S e c r e t q  of the 
Interior of that date, printed as House Qocnment 1201, Sixtieth 
Congress, second seasion. This document is accompanied b y  a map 
showing the location oT the principal routes suweyed. 
The Alaska Road Co&ion (War Depastment) has made many 

surveys for roads and trails, the results of which are on file in the 
aftice of the commimion at Vddes, Altiska. It has a h  publia4ed a 
genera1 map of Alaska, ~howing position of r o d ,  trails, telegraph 
and cable ha, and wire1ess stations and annual reporh giving infor- 
mation about roads and trails. 



Many m r d s  relating to the climata of AIaaka are on file in the 
Upited States Woather Buroau, Department of Agriculture. Thew , 

have in part been published in the annual reports on agiidture in 
Almka and in part have been eummarized in a report entitled '"8 
geography and geology of Almkrt " (Prof, Pager U. S. Geol. Sumey, 
No. 45),  already r c f e d  to. 

The repoh on +culture in Alaska, by C. C. Georpon, publiqhad 
annually ~ i n c e  1898 by tho Offica of Experiment Stations, Dcp- 
ment of Agriculture, contaiu much data bearing on the general ~ u b -  
jcct of railway location in relation to agricultural developmnnt. 
This phage of the subject is also treabd of in 8 report entitled "Grass 
lands of the eouth Alaska coast," by C. V. Pipr @uU. Bumnu of 
Plant Industq, 80. 82, Dopt. of AgricuIture, 1905). The distribu- 
tion of timber in Alaslks is the eubject of a mport entitled "The 
foreats of Alaska," by R. 5. Kellogg (BulE. Fomt Service No. 81, 
U. S. Dapt. Agr., 1905). 

The reports of the governor of Alaska, pubbhed. mnuaUp since 
1885, contain much goneral information relating to rdway mutes 
and transportation. Many of these reports nre accompani~d hy 
general mnpa of Alaska. Statistics of tho comrnoma of Alaska aro 
contained in the publications of ofhe Burcau of Statistics Q" Monthly 
s u m m q  of commerce and finance in tho Unitl~d States " and " Report 
on the complem and navigstion of the United States " [annual]). 
The reports of the Tenth, Eleventh, Teaalfth, and Thirteenth Cen- 
suses include information regarding the population and industrim of 
Alsslra. 

Many congmsional ddocmmta rontain information about the 
general tramportation situation in Alaska, only a few of which have 
been examined and abstracted for this report. Among t b  am the 
following: 

"Railway and telegraph and telephone linca in Almka" @I. Rept. 
No. 3874,59th Cung., 1st -.>. 

"Conditions in Alaska: Repoxt of suhmmittee of C o d t t m  on 
Territories" (S. Kept. NO. 282, pt. 1, 58th Cong., 2d m.), wcom- 
panied by general map of Alnska, scale 1 :3,800,000; 1904. 

"Conrlitione in Almka: I l c a r i q  hfo* subcommithe of Cam- 
mitho on Tomitorim" (S. Rept. No. 282, pt. 2, 58th Cong., 2d s-., 
1904). 

"Railroads in Almka: EIRarings before the Committee on Terri- 
tories of the Houae of Rcprmcntatives" (59th Cong., 1st aeas., 1906), 
accompaeiod by skotch map showing railmads under conetruction 
and projected. 

"Bills a d  reports of Committee on Territories of the Houss of 
Rspreseetatives," by J. C. IIanee (58th Cong., lat and 2d SEW), 3 
~olumm, 1904. 



"lnvestigatione of the Department of the Interior and the Bureau 
, ofFamtry" (by jo intcommi~teeofCongms~) ;  7vo~umm,1910. 

"Conditions in Alaska: Hearings before the Committee on the 
Temitoriea of the House of Representatives" (62d Gong., 2d sess., 
Jan. 16-Feb. 6,8, TO, 13,15, and 27,1912). 

"Transportation in Naska: Hearin@ before the Committee on the 
Tarritories of the House of Repreeentativss'Y62d Gong., 2d aess , 
Febm27,Mar.5,Apr. 5,  6, 16, andfg, 1912). 

''Railroads for AZmka: Hearings before the Chmmittae on Terri- 
t o r h ,  United States Senste, " A p d  12,1912. 

'EGovcrnment rdroad in Alaska: Remhga before the Committee 
on Public Landa, United Staka Senate'"62d Cong., 2d wss., ~ i y  
22,1912). 

" Coal lands in Alaska: Hearings before the Committee on Public 
Lands, Unitad States Senate " (62d Cong., 2d sew., June 1 and 5, 
IQlZ), 

IGOIJTE m x  -OR F O  FbZBgAmXB. 

The coastal terminal of the propwed roadway from Haines to 
Fairbanks is on Lynn Canal. (See chart8 Nos. 8300 asd 8303 and 
"United States Coast Pilot, Pacific Coaat, Alaska, Pt. 1,'' 1908, pub- 
lished by the Coast and Geodetic Surveiy.) This route will follow 
Chilht Rivcr, which haa been sumeyed by the Internati~nal Bound- 
ary Commiseion, but the results of the aurvey have not yet been 
pubbshcd. The minerd resources of the Porcupine district, tribu- 
tary to this route, aro dcecribed in a report entitled "The Porcupine 
placer &strictr' by C. W. Wxight (Bull. U. S. Cfeol. Sumy No. 236, 
1904). An account of the general character of the route is contained 
in publications entitled "A recomaissanw from Pyrmnid Harbor 
b Eagle City, Alaska" (Twenty-first Ann. Rept. U. S. Geol. Survey, 
pt. 2, 1900, pp. 425424)  and "A reconnaissance in the Tanma 
and Whita River bwin~, Alaska" (Twentieth Ann. Rept. U. 6. Geol. 
Survey, pt. 7,1900, pp. 426-494), both by ATfrad H. Brooks. Topo- 
graphic exploratory m a p  (scale I: 625,000, or 10 miles to the inch) 
accompany thwo roporta. Part of this rouh lies in Canadian terri- 
tory; md this part is indicated on a map entitled "Map of the Kluane, 
FVhito, and AZaek riven, Yukon Territory, Canada," from surveys 
by International Boundary Commission, 1893-95, J. J, McArthur, 
1900, h. C. Tdbot, 1899, and J. B. -ell, 1898; male 1 :400,000, 
Jam& Wlite,  geographer (published by the Canadian Department 
of the Interior, 1905). 

The mineral resources of a part of tbis district are d d b d  in 
"Summary report of R. Q. McConnell" (h. Rept. h l .  Survey 
Canada, vol. 16, 1904, pp. 1-18, 1906$, illustrated by a sketch map 
of the Kluane mining &strict, Yukon Territory. . 



IU ILWAT ROUTES FROM PkOlFIa 8EABOARD TO F-K& 83 

This route $80 traverses the upper White River basin, whom 
topography end mineral m o u r n  have been dmcribed in a public* 
tion *entitled '"era2 m o u r n  of the NabesneWbite River dis- 
trict," by F, H. Mafit and Adolph &opf (Bug. U. S. Geol. Survey 
No. 417, 1910). A topographic map (scale 1:250,000, or 4 miles to 
the inch, with 2Wfw t contourn) accompmiea this report as an flu+ 
tmtion. Detailed s u m q  have been made by the Boundary Com- 
mission of the inknetional b o u n d q  in the headwater region of 
White Rim me maps rmdting from tbia survey have, not yet 
been published. 
The tupography and mineral rtm- of the Fairbanks and Yukon- 

Tanans redon are d ~ ~ u : r i W  in the following publications of the 
United Stam Geological Survey: 

"The gold placers; of the Fortymile, % i d  Creek, and Fkrbmks 
regione," by L. M. Frinde (Bull. 251, 1905, 89 pp.). 
"The Yukon-Tanma region: D k p t i o n  of Circle quadrangle,'' 

by L. M. Prindle (Bull. 295, 1906,27 pp.). 
"The Fairbmb and Rampart quadrangles, Yukon-Tmana region," 

by 5. M. Prindle, with a section on the Rampart placers, by I?. 5. 
Hem, and a paper on the water supply of the Fairbanks region, by 
C. C. Covert (BuU. 337,1908,102 pp.). 

'Wwurrence of gold in the Yukon-Tanana region," by L. M. 
Prhdle (in BuU. 345, 1908, pp. 174-186). 

' Wate~upply invm tigatiom in the Yukon-Tanma region, 1907 
and 1908," by C. C. Covert md C. E. EUsworth water-Supply 
Paper 228, 1909, 108 pp.). 

"The Fortymile quadrangle, Yukon-Tanana mgion," by L. M, 
Prindle (Bull. 375,1909,52 pp.). 

"The Fairbmb gold-plmr region," by L. M. Prindle and F. J. 
Kutz (in BuU. 379, 1909, pp. 181-200). 

"Aurifemus quartz veins in the Fa;irbmlrs district," by L. M. 
P h d e  (in Bd. 442,1910, pp. 21+229). 

"GeoIogic reconnakamce of the Fairbanh quadrangle," by L. M. 
P r i n d l e  (in preparation). 

'" and water supply of Fortpile, Seventymile, Circle, and 
Fairbanks distGcts in 1911," by F,, A Porter and C. E. Ellsworth 
@dl. U. S. Geol. S m p  Ne. 52043, 1912, 63 pp.). 

"Qold placers between Woodchopper snd Fourth of July creeks, 
upper Yukon River," by L M. FrindIe and J .  B. Msrtie, jr. (Bull. 
U. S. Gaol. Survey No. 5 2 0 3 ,  1912,12 pp-). 

"The Rampart and Hot Springs regions," by H. M. Ealdn (Bull. 
'13. S. GeoE. Survey No. 520-1, 1912, 18 pp.), 

Mmy of these publications are illustrated by hopogmpbic map 
(scale, 1: 250,000, or 4 milea to the inch, with 200-foot. contours), in 
addition to wbch the Survey haa issued the following separate maps, 

48888"-Bull, BW 



wverjng areas a d j m t  to or near the Pyrarmd HwbolcFajrb& 
radway route: Fortpile ma. 640); Circle (No. 641); Fairbanks 
(No. 642); and Rampart mo. 6431, d on male of 1:250,000; or 4 
d e s  to the inch, with ZOO-fwt cuntoum. A map of the region adjw 
cent to the town of Fdrbanb on a scale of 1: 62,500, qr 1 miIe to the 
inch, with %-foot contours, h a  been published m the FakbmSas 
specid (No. 642A). The region adjacent to and no& of upper 
Tanam River bas been suweyed {scale, 1 : 250,000, or 4 milas to the 
inch, with 200-f00 t contours), but the map has not been published. 

Th'e wgrioulttaral resources of the Tmana Valley are discussed ia 
the annud reports of the Mash Experiment Station, by C. C. 
Georgeson (published by the Office of the Experiment Stations, 338- 
partment of +culture), and the timber in a publication entitled 
the "Forests of Alaska:' by R. 3. HeIEogg (Bull. Foraet Sehw No. 
81, U. S, Dept. of &-., 1910). . 

Some private railway eurveys have been m o m  a part of the 
Eaines-Fairbdm route. Thew .are probably on fle in the herd 
Land Ofice and in the m c h i ~ ~  of the Canadian Go~emment,  but % 

they havo not been examined by the writer, 

A map of Y h t n t  Bay has been published by the Coat  and Go- 
detio Suwey as Chart No. 8455, and the approaches desoribd in 
United States Coast Pilot, P d c  beat, A l ~ k a ,  Part 4: (U. S. Comt 
and Geodetic Sumey, 1908). The geography, geology, and m i n e d  
murces of the region aro dbcusaed in repoh entitled 'The Yakutat 
Bay region," by R. S. Tam and B. S. Butler (Prof. Paper U. S. Gal. 
Sumey No. 64,19091, and" Reconnabance on the PwEc comt from 
Takutat to  Alsek River," by Eliot Blackwelder Gin Bull. U, S. Qeol. 
Survey No. 314, 1907, pp. 82-88). 

Topographio monnsisamce aurpeys of the oAastal slope of the 
mountains stretching eaatward from Yskutat Bay to the &ek were 
made by boundary commkion suroeyors in 188&f 891. These have 
been pubhhed on a male of 1: 180,000, with 250-foot contours (Almks 
Boundmy Tribunal Atlas, vol. 3, Wshington, 1904j, A more 
detded wmey of this region has recently been m d a  by the bonndary 
cornmimion, but the mults have not yet been published. This 
sumey was eked up Alsek Rivor to the Canadian boundary. There 
remain about 50 mile8 of the Alaek Valley which have not been 
nurveyed. 

mmm? m BE-Q m sou m m ~ .  

Hatalla Harbor and Chatroller Bay are &own on ~'oast  and Geo- 
detic Survey Chart No. 8513. The appmwhes and hydrography we 
described in " Mask& Coast H o t  Notes from Y h t a t  Bay ta Cook 



Mat md ShelikofF Strait" (haat and Geodetic Sumey, 1910). The x 

hydrography and tcpproadea to Cordova are &own on Chmta h. 
$650 and 8520 (Comt and Qeodetio Sumey) and are described in 
"Alaska Hydrographic Now, sailing clirectiom, eta.'' (Bull. Coast 
and Geodetic Survey No. 38, 1899). There is also a voluminous 
litamture conajsting obiefly of rrongmsiond dmuments bearing on 
this abject. The titIea of two of thaso are given below: 

"Chugach National foreat lands, Alaska. Uttor from Secretary , 
of the In tenor, hclucIing map of Co~troiIer Bay +on with proposed 
rnilwaya " {S. Doc. No. 12, 62d Cong., 1st s w . ,  191 1). 

" Controller Bay Ian& Hearlnp before the Commithe on Expen- 
ditures in the Interior Department of the House of Repmntativeq 
on H o w  RmoIution No. 103," 1911. 
The tapography, geology, and coal reeources of Bering River field 

ars described in detail in a report entitled "Geology and mineral 
m u m  of the Controller Bay +on,#' by Q. C. Martin (Bull. U. S, 
Gml. Survey No. 336, 1908, 141 pp.). Thjs report i8 accompanied 
by m a p  showing topography, gaoloay, and cod mourcea (scale 
1 : 62,500,l miIe to the inch, with 50-foot cantours). The topographio 
map has also been iasued as a geparate sheet under the tide "Con- 
tmUerBay *on" (No. 6QlA3. In191lthsBureauofMineshvesti- 
gated the mn$itiom of coal mining in the Bering River coal field, 
but the report has not yet been pfintd. Much infomation regard- 
b g  tha Baring River coal field ja also contnined in the "Rearinge 
held before the Joint  Committea of C o w  relativo to the investiga- 
tion of the Dapartment of the Interior and t he  Bureau of Formtry," 
voIumm 1-7, 1910, and in tho Measage from the Pddant  of the 
United States transmittd in reapom to Senate Resolution No. 112, 
of DO~mbor 21,1909,1910, pagm 805, The maps of the CSontro1ler 
Bay region by the GmIogicsl Survey, &ady listed (Bull. 335), me 
reprinted in thb document. 

+ Mmy private railway mmep h n ~ e  been made from Controller 
Katda, and Conlova, the mrrlte of which are on file in t h e  

General Land Office. Among Ghaae are the surveys of the Maska 
Pacific, Railway & Terminal Co., the Copper River 6t; Northwastern 
Railroad, the Controller Bay Railway & Navigation Co., the Con- 
troller Bay & Bering Coal Railway, the CatalEa & Carbon Mountain 
Railway, tho Bering River Railroad, and the Knsktaka % Southern 
Railway. 

BODTE PROM dORDOVA ZY) F b I E B m B .  

The publications relating t o  Cordova, the comtd terminal of this 
route, have been referred to above. The &erd resources of the 
region around Cordova are discilssed in a report entibled "Recon- 
naissance of the geology and mineral mourcas of Princa WiUiam 



Sound," by U. 8. h t  md D. F. Higgb (Bun. U. S. OeaI, Smey 
No-. 443, 1910, 89 pp.). The gdogy and mined resourcm of the 
lower Copper River and Cbitina regions are deecribed in a reporE 
entitled " Xneral resounee of the K o h h d t i n a  region,'I by F, H. 
Moffit and A. 0. Maddree (Bull. IJ. S. Geol. Survey No. 374, 1909, 
103 pp.). Thie report is accompanied by a topographic map of the 
lower Copper River region (scale, 1 :250,000, or 4 miles ~LI the inch, 
with 200-foot mntotfrs). The United Statse Geological Survap has 
&o investigated md euweyed the Bremner River-Hmagitn Valley 
region, which is tributary to this ro.ute. The maps baaed on these 
surveys are being drawn on s scale of 1 : 260,000 (4 miles to the inch) 
and a report is being prep~recl. A 1;raFiminat.y abatement of the 
rauIta of this survey hae been published under the title "The Taral 
and Bremnsr River regions," by F. H. Moffit (in Bull. U. S. &I. 
Survey No, 520-B), A detailed account of the Wmh* district him 
been published under the titla '' &ology and minerd m o u r n  of the 
Nizina district," by F. H. Moffit and S. R. Capp (Bull U. S. Geol, 
Survey No. 444). This is accompanied by a detailed topopphie 
map (PC&, 1 :62,500, or 1 mile to the inch, with 50-foot cantours). 

A statement of the bpography and mineral resources of the central 
Copper River region, including that pmt of the route lying between 
Copper Center and Delta River, Baa been published as "Geology 
of the central Copper River region," by W. C. Mendenhall (Prof, 
Eaper 'Cp. S. h l .  S m y  No. 41, 1906, 133 pp.). Thia paper is 
accompsnied by a topographic map I ~ a l e ,  1 :260,OM), or 4 miles to 
the inch, with 200-foot contours). The region tributary to the upper 
Delta was surveyed and investigated in 191 0, and a report published 
entitled, "Redwater regions of Gulkana and Susitna rivers," by 
F. R. Moffit (Bd a. 8. &ol. Survey No. 498). Tbis report is ac- 
companied by a topogr8pbic map (scde, 1:260,000, or 4 miles to the 
inch, with 200-foot contours). In 1910 surveys and investigations 
were J s o  made in the region lyhg west of Delto River and forming 
part of the Tmma River basin, The results are printed in a report 
entitled, "The BonnSeld region," by S. R. Capp (Bull, U. S. Geol. 

* Suwey No. sol), which is accompanied by a topographic map (scale, 
1 : 250,000, or 4 d e s  to the inch, with 200-foot contours). T h e  publi- 
cations dating t;o the Tanma Vdey and to the Fsirbaakg district 
have already been listed (pp. 81-82). 

A number of private surveys for railwap over the Cordo~&F&- 
barb routa have been fled in the General Land m o e ,  a cornp1,lots 
ht of which is aot at hand. These include those of the Copper 
River & Northwestern Railway Co., the Copper River Railway Co., 
and &a Alaska P d c  Railway & Terminal Co. 



Comt Sumey chwh Nus. 8519, 8520, 8521, and 8550 cover Port 
Vddm and it9 approaches. S m h g  directiois and descriptions of 
hydrography far tbis region are contained in "Alaska Coast Pilot 
Notes from Pakuht Bay to Qok Met" ICosst md Geodetic Survey, 
1910). L 

The mined resourcae of the vicinity of Vddm are discused in 
"Recomaisemca of the geplogy and mineral ~690umes of Prince 
Willim Sound," by U. S. Grant and D. F. Eh@m (l3nlI.U. S. Geol. 
Survey No. 443, 1910, 89 pp.), and in "Gld deposits near Valdez,'* 
byAlfrdH.Broob (l3ull.U.S-Geol-Sumey Ko.52&DJ 1912). A 
detailed topographic sumey of the Vddez miming district haa been 
made, and tho map is now being prepared (scale, 1:62,500, or 1 mile 
to  the inch, with 100-foot contours). The Marsbsll Pam route from 
Valdez has not been mapped by the &logical Suwey, though several 
private surveys of it have been made. The Thompson Pass mute is 
ahown on the topographic map of the lower Copper Eiver region, 
published as an iUuatration Pl. 'IZ in Bulletin 374 (U. S. Creol. Survey) 
and not hued separately. Both these routes are described by 
Edward Qilleth in a repoh to Capt. W. R. Abercrombie, United 
States Army, contained in "Copper River Exploring Expedition, 
1899, Capt. W. R. Abercrombie, Second United Statea Mantry, 
commanding," Washugton, 1900 (pg. 139-149). Thore are a h  
references ta th.k route in " Hearings of Committee on Tsrrihriea of 
the Home of Representativm on Transportation in Alaska'' (82d 
Cong., 2d em. ,  Feb. 27 a d  Apr. 6, 1912). Beyond the coastal 
barrier the Valdee-Fairbanks route is identicd with the Cordova- 
Fairbanks route. (See pp. 83-84). 
No complete list is at band of the numerous private railway surveys 

extending inland from Vddez on a e  in the General Land Office. 
A m o n g  these are thme of the Alsska &trd Railway Co., the Akron, 
Sterhg & Northem R & d  &., the Alaska Homa Railway Co., 
the Copper River & Northwesfmn Railway Co., the Vakdez+Yukon 
Rdroad Go., the Vddez, Copper =ver & Tltnantr Railroad Co,, the 
Valdez & Northern Railroad CO., and the Valdez, MarshaU Pess & 
Northern Railroad Co. 

Seward is located on kurreotion Bey, whioh ia ehown on Chad 
No. 3538 of the Comt and Gaodetio S m s y .  Ssiling directions for this 
part of eonst are included in " Ala~ka Coast Pilot Notes from Y~kutat 
Bay to  Cook Inlet " IComt and Geodetic Survey, 1920). 

The approaches to Saward on Resumtion Ray are ehown on Chart 
No. 8538 of khe Cosst and Geodetic Survey. A disoumion of the 



mineral resources in the vidnity of Seward has k m  pubEished undm 
the title " Pd;- report on the mineral muroas  of the southern 
part of the Konai Peninsula,"' by U. S. Gmnt and D. F. Higghu (in 
Bd. U. S. Gaoh Survey No. 442, pp. 15G176, 1910). A general 
account of the topography and ~~ of tbe Kenai Penin~ula has 
been published as "Minmt m u m a  9f Kenai Peninsula," by F. IT. 
bfoffit and R. W. Stone md. u. S. &I. 8umy No. 27?,1906,88 ep.). 
This h acoompsnied by a map (scale, 1: 250,000, or 4 mil- to the 
inch), which show the main drainage lints and the chief features of 
the topography of tho northeastarn part of the peninsula. 

A study of the gold deposits of the northeaetern part of Kenai ' 

Peninsula was m d e  in 191 1, the preliminary resulte; of whih have 
beon pubhhed as " Gold deposits of the SewardSunrise region, KenG 
Peninsula," by 33. L. J o b e n  U. S. &I. Survey No. 520-E, 
1912). In 191 1 a topographia surrey wm oarriod over the northern 
part af the peninsula, including the route of the Alaaka Northern 
Rdwny a8 far au Turnagwb Arm. The map based on these smeyt3 
is now being prepared, to be pubhhed on a twah of 1: 250,000, or 4 
miles to 1 inch, with 200-foot contours. 
The topography and mineral resouroes of t'he region trsversed by 

fhe railway route from Turnagain krm to Talkeetna River m d b  
mrssed in rr publioation having tbe title "Cteologic mmnnaisaance in 
thn ;lviatmuska and Talkeetna bash," by Sidney Paige and Adolph 
&opf (Bus. U. $3. Oeol. Sumey No. 327, 1907, 71 pp.). A topo- 
graphic map (so&le, 1 : 250,000, or 4 milas to  the inch, with 200-foot 
contours) accompanies this report. 

The Matanuska coal fielda, which me tributwy t o  this mute, haw 
been described in a report entitled "A mom-ce of the Mate  
nusks coal field in 1905," by G. C. Martin (Bull. U. S. Geol. S u m ~ ~ y  
No. 289, 1906, 36 pp.). A more detaSd mcourat ia contained in 
" Geology and aoal fidckr of the lower Matmusks Vallq,"by Q. C. 
M d n  and F. J. Kate (Bull. U. S. hl. Survey No. 600, 1912). A 
detailed topa&r&phio map (sale, 1 : 62,500, or 1 mile to the inch, with 
100-foot contours) and a detded geologia map, showing distribution 
of cod, aocompsny thia report. In 1911 the Bureau of hlinea i n v e  
tigated the oonditiom of coal mining in the Mstaaush field, but the 
report on thh investigation has not yet been issued. A study of the 
gold-bearing Idas  of the Willow Creek diatriut, whioh lies adjacent 
t o  this railway mute, was made in 1910 and the d t s  were pubhhed 
as "A reconnkance of the Willow Creek gold region,'' by F. J. Katz 
(in BUU. U. S. GBol.,Bumy NO. 480, 1911, pp. 139-152). 
The general featurn and reaoumea of the Su~itna Valley m 

desoribed in "The Mount McKinley region," by Alfred R. B m b  
(Prof. Paper U. S. GeoE. Survey PJo.'70, 234 pp.). A topgmpEo 
map, which indludm that part of the route lying between Turnagain 



Arm and Fairbanh, accompanies this report (scde, 1 : 625,000, or 10 
mil- to the inch, with 200-foot contom). 

The ~uriferoue depposits of the Y entna bssin were inveatigehd in - 
1911 and a praliminary statement of results bas been published aa 
"Gold placem of the Yentna district," by S. R. Capps (Bull. U. 8. 
h l .  Survey No. 520-F, 1912,31 pp.). 
In 3910 a s w a y  and invatigstion wae mde of the e o n  eest of 

and adjarnut to that part of this muta lying n o d  of the Alaska 
Range. A repork on this work, called "The RonnifieId region," by 
S. R. Capps (Bull. U. S. QBol. Survey No. MI) ,  is in print. It ia 
illustrated by s topographic map (scale, 1 : 250,000, or 4 mila t o  the 
inch, with 200-fOot contours). The publications dating to resourns 
and topography of the Tanana Valley have already been lisbd o l m  
where (pp. 81-83). a 

The following c o q p ~ o n a l  committee hearings pakin largely to 
the Seward-Fairbanks Railway mute: 

Hesrings before t l ~ e  Committea on Tbtories of tbs House of Rep- 
mentekivea on S. 2534, "An act to attend the t h e  of completion of 
the Alsaka Northern Railway, and for other purposes," December 9, 
1911. 

Hearings of the Committee on the Territsries of the House of Rep- 
resentatives on Conditions in Alaska, February 10, 1912. 

Hearings before the 'Committea on the Territories of the Houae 
of Represmtatives on Transpodtion in Alaska, Mar& 5 and 
A p d  6. 

" G o v m m t  Railroad in AZwka": H e  before the Commitfee 
on PubIic Lands, Unitmi Statas Saaate, Skty-eecond Congras, se+ 
ond awion, ?day 22, 1912. 

The A.laaHa Central Railway Oo. and its succmr, the Aleaka 
Northm Railway Co., have made numerous Burvep dong this rail- 
way route. These are probably for the moat part on file in the Ga- 
d Land OfEce. 

The upper part of ODak Inlet b &own on chart No. 8663 mid 
Eamna Bay on chart No. 8665 of the hsst and Geodetic Smey. 
S a h g  directions for this part of the co-t are mntained in "Nsska 
Coast PiIot Notes from Yahtat Bay to Cook Met" (Coast md 
Geodetic b e y ,  1910). The geogrsphy, g m l o ~ ,  and minerd 
resources of the region lying betwean h k  Inlet and Lake Clark are - 
d d M  in "A gmlogic reconnaissmce of Rimma region," by 
G. C. M m h  and F. J. Katz;. This is accompanied by a topographic 
map oa a scale of 1 : 250,000 (4 milea fo the inch), with 200-foot con- 
bum 



No mmcp have been made between Lake Clmk md the Kueko- 
kwin Some amount of the geography of the Mufch&~e V d e y  ia 
included in "A biological reconnaissance of the bme of the Alsska 
Paninsola" Wac& Americaa Fauna No. 24, Dept. of Agriculture, 
19041, which is accompanied by a sketch map, The Middle Kuako- 
k w h  Vdey and the hoke plwer district, which are t r i b u t q  to 
this route, are dmribed in "The Innoko gold placer district, Alaska," 
by A. G .  Mddren 0331. U. S. Geol. Survey No. 410), This is mom- 

# panied by a map (scale 1:625,000, or about 10 milea to the inch). 
A more recent account of the gold placera of thia region hag been 
published under the title "Gold placer mining developmmtn in the 
Inriokelditarod Pegion,') by A. G. Msddren (Bull. U. S. h l .  Survay 
No. 480,1911, pp. 236-370). The topographic survey of the h c r k o l  
Iditarod region has been made (scale 1 : 250,000, or 4 milea to  the 
inch, with 200-foot contours), but the mdting map has not yet 
been published 

Tha Alaska Shoxt Line Bailway Co. has made preliminrrrjr snr~eys 
of a route from Iliamna Bay to the Yukon. Its plats and notea are 
undoubtedly on a e  in the Gmeral Land Offiw, but B e  writer hss not 
examined them. 



w RESOmCEs OF ALASKA 

The peculiar d&iancy of the United States in tin deposits and the 
great quanbity of tin uaed in the aountry, amounting to between 

, 40 and 50 per cent, of the world's produotion, make the pmsible 
domeatio soumm of supply a subjoct of p e d a l  intarest. 

ered in Alaska on Buhnar Creek, near Pork, on 
1900. It occurred here w atream tin, or rolled 
, and was found in sluicing for gold. The next 
found on Buck Creek, which ia separated from 

waa found in place in granite polc 
n C d i s r i t e  Creek, a tributarg of 

rthwest of Nome. Later, stream tin 
tho gold placers on Gold Bottom 
at Ear Mountain, in tho northern 

rutile in the gold placers of Cleary, 
Fairbanks; with w o l f r h t e  in the 
Circle; and in the plmem on Sul- 

- Evan M m m G , S p * ,  on the lower Tanma River. 
AbautJhe t i i s  that tin waa discovered on Loat River, float ore wm 

found oa F ~ a u n t a i n ,  near Cape Prince of Wales, and later watr 
Coaaimt prospecting effected the d i s c o ~ e y  of tin 

inplmnt  "*-Ekr e e ofBuckCreek; insmallquantity onEarMoun- 
t a h @  in -- 1907 Addph Gnpf,' of t he  United Staterr Geological 
Sumey, h v a  Brooke Mountain, near the head of h t  River, 
tnr, g % F  tin-boron mirzrals he named paigeite and hulsib 
~-%b&iin Ear Mountain,' 
Ofjie placers, n8ne have ahom importance exloept those of Buck 

degree, those of S u b a n  Creek. From 
Tin Mining Co. produced 10 hns of con- 
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Bnck Creek, on which am the best tin pl-ra now hown in 
Alaska, is about 4 ~ B B  long as8 is abut  10 milea north of York and 
a little greabr distance northeast of Cape Prince of Wales. The 
tweak flom amtheastwd throughwt most of ita coums. The 
country T O C ~  ia ia ddark s&enttq rock ordinarily aalIed date, 
though scarcely ag khly  altered aa the term would imply, and in 
places contains beds which twe rmther coarsely sandy. The alate ia 
cut by a few quartz porphyry tand greenatone dikes* In to  them 
rocks Buck Creek has cut a compara;tively broad valley, which has 
a long tundrmvered slope on its ~outhweat aide. On its northenat 
side the ground is steep and the meek Aom c l w  a g b t  the hill8 
along much of ita course. 

The gravel is probably nowhere over 9 feet deep, and extends under 
the tundre,foraome&tancefromthe.eteek. I t i sa l l smal las  8 

compared with that of many placer Mds. 
4 or 6 inches in diameter, and mmt af them are rn 
and there is a bowlder of greenstone a foot or 
but such bawIders probably form lese than on6 
per cent of the whole number. 
In the creek bed the content of stream tin 

hood of 65 per cent, metallio tin baa been fo 
pounds per cubic yard in rich  spot^, though the averige much lower. 
The writer saw one trench dug which gave 28 poudi~ cubic yard, 
and Mr. F. P. Kendall, who was at one time in c i q  operations 
an the crcek, stated that a season's work gave sb;u t t h e L o  figure. 
&ie large pit gave 25 pounds per yard. In f%ures2 fud~ished the 
United States Qeologicd S m y  tho gold in h & hag been 
estimated nt; 40 cents per cubic yard, at $60 per fin of s t r e w  tin, and 
at other amounte. Nuggets af gold ln value up t6  $20 kam been found. ' 

When cornparod with the Australian ant! Mdajan gravels, *here the 
'' black tin" mnht is in many places fmm 13 pounb-to 5 ponnds per 
cubic: y d ,  with perhaps a heavy overburden n o w  805 but, as 
in Tesmmia, of basalt, the gra~ela of Buck C w k  app-r v-ch, but 
the climate m ~ h  the conditions hard for pIacer w o r k q .  Ths5esson 
is &tort, lit& or nothing can be done before June 15, and f?isfl~wz+u~ 
is apt to come by September 15, although thd s-21 ; p. -opor, qarIy x enough and dose late enough to allow Between fad? &*6L*lrthgJ 
work. There aro many n b m ,  with cold, heavy rains,-but, ob the 
other hand, tho country 

From the time of their 
worked b t  by hand or 
and again by b d  until 1911, when a 
York lhdging Co. The conditions 
and dredgiDg ssems to be the best 



The which T R I ~ ~  s p d y  built for shdow digging, h a  
budmb hol- 2+ cubic feet; has gasoline enginas for power, and 
digs from 950 W 1,000 cubic yards each 24 hours. It is equipped - 
with two duke boxes, so that one can be operated while the other b 
being cleaned up. The dredge was atarted on Sepbmber 10 and, ss 
the season was mwually open, ran until Octaber 16. The ground 
dug is said to hsve been partly worlred before, and the present yield 
was between 8 and 7 pounda of atream tin per cubiu yard. The total; 
oukput was 92 tom of atroam tin averaging 86 per cent tin, or an 
equivdmt of 10 1 .tom oarry ing 60 per cent tin, and sold for %52,000. 

This bringy the total production of tin fmm Buck Creek up to 
h u t  320 or 325 short tons of ~tresm tin on a besk of 60 per cent kin. 

During the short run of the dredge a strip 115 by 950 feet was cut 
out, and it is ostimatsd ' that there is 33. miles of such channel. 
It is a b  astimated that abut  three timas as much work can be done 
(100 dap' run) in future eoasom. Should these figurea prove god, 
md they seem reasonable from the obemations of the Survey's 
mpmentativea, tha dredgo should have profitable work for a number 
of years. There js also tin-bearing ground M o w  the point where the 
dredge started and probably some under the tundra that -'not be 
worked with tho dredge. 

Placer tin has been reported fmm a number of the a m d  c m h  
' 

running into the h h i c  Ocmn from the hills on the northeast side of 
a 

Buck Creek and from the creeks draining the west mido of Potato 
Mountain, at the head of Buck Creek, but so far no great quantity 
has h n  shown to exist, 
h m  p m n t  showings, no p ~ u c t i o a  ia to be expocted from the 

veins around Buck h k .  
On Cape Mountain, behind T h  City, a granite boss intrudea lime- 

ntanee, d ~&~&itBrite is found in quartz v-; in veim in granite, 
accompanied by tourmaline and armnopyrite; and in narrow vains, 
almmt or wholly cassiterita, cutting tha lirnmton~se. Tha quantity of 
tin preeeaS has been greatly oovarmtimated by some of the pemona 
minine;, and them is no immediata prospect of great production. In 
1906 the Barteb Tin Mining Co. milled 10 tom of mncentratm, the 
only production up to klhis time. 
On h t  River tin occurs in veins accompanying i n b ~ i o n s  of p u i t e  

porphm and impregnates the porphyq itself. There ia much vari- 
ation En the veinrr. Some cut JirnestOnm and show noKing but W+ 
dtarite a d  quartz; others carry cassitmite, fluorita, m d  quartz; 
fluorite and molybdenite; cmaiterite, musmvilta, and fluorite : stan- 
nite, wolframita, topaz, and quartz; cassiteritete, tourmaline, danburite, 
and cdaite; and them are also other cornbinat-ions. 



Options for the sale of the property have been given aemmI times, 
and much work and money hsve-been expanded upon it. It ~ now 

' said to show sevsral thousand tona of ore that will pay to work. 
There has been no pmduction except a few hundred pounds of tin 
horn unimportant plmra formed by the breaking down of the veins. 
On B m b  Mountain, at the hmd of Lost River, hulsita and 

paigeite we found in l h e t a n e  metamorphmed by granite intrusions. 
They are iron-tin borates, containing 15 to 20 per cent of h. Some - 

prospecting has been done upon the dewit ,  but the minerah them- 
ae l~ss  are low in tin, and only a small quantity has been found, ~o - . 

that the deposit do- not seem likely to prove of vdue as s producer 
of metallic tin. Even were the m i n d s  in large quantity, it is prob 
able that the metallurgical treatment of an iron-tin mineral would 
prove very difficult. 

The only other depmit which pmmiam to be productive is that : 
found in connection with the gold plwers on Sullivan Cfgek, Tofty 
Gulch, and Caehe Creek, in the Hot Springe diatgct of the lower 
Tanma. The pebbles are very smooth and show the efFects of a great 
amount of water wear. The alluvium is widely and deeply spread 
over the mcka, end their souma hm not yet been found.' R 

The o c c u m n ~  is of great interest minerakogically. The pebblm 
ahow that the csssitsrite haa been deposited in cracks in a quartz vein. 
The cassiteih has also mp1wed fragments of some mlr of which 
nothing is now left but a dbudy materid resembling clayJ suspended 
in the cassiterits. The masiterite is very k e  grained, appearing so 
even under the micromope. In thia respect i t  is totally different 
fxom any ather American tin om md =ambles some of the ore from t 

the Ttoa h e ,  near Onm, Bolivia. G m n  and brown tourmaline, 
topaz( 9, in q d n g l y  h e  needlee piercing tho grain8 of cassiterite 
and later quartz accompanying it, and fluorite are aaaochted with 
the cassiterite. 

Most of the s t r a m  tiu ham beem t b w n '  away, but 1,200 pounda, 
m q h g  55 per cent tin, waa shipped at the end of 1911 by Joseph 
Eglar, and is said to have netted $209. It seem probable that s 
small production may be made from the de@ta. 

- 
~ & e ~ b y E Y ~ I n t h b ~  



TEE TARAL AND BREMNER RTVER DISTRICTS.x 

'By F m  IT. M o ~ T .  

The search fm gold and copper which began in the mountains 
south of Chitha River with the rush of prospectors to the Copper 

-.River bssin in 1898 has been curried gn spasmodically since that time. 
I 1  

' : AB a m l t  copper was found in the mountains east of Tam1 during 
' ' the first mmmw and a few years later (1901) the gold p l m  of 

Bremner River mere diaeovercd, Of coum, no copper has yet been 
produced in this district, but the facilities for transportation offered , 

by the Copper River & Northwestern Railway during the last year 
h a a t i m u l a h d  inhmst in the develbpment of copper properties, so 
that considerable prospecting has been carried on. 

Bremner River is the largest tributary to Copper River between 
Cbitina Rivar and the mast. Its valley and Hanagita Valley, north 
of ,it, extend emhard fFom Copper =ver to the Tana divide, a dis- 
tance of about 50 miles. 
This i~ a, mgim of high mountains, lying on the border of the great 

St Elias ice cap. Numemu~ glacielrr f e d  its atmms an8 its top&- 
mphy beam evidmm of recent and severe glaciation. ,Its &ate is 
intemiediate between that of the coast and that of the interior Cop- 
per basin. On the lower Bremner the weather is more like that of 
the lower Copper and the const thnn thnt of the upper Bremner 
and Ranagita valleys. Vegetation, particularly in the Rrernner 
%LEV, is luxuriant. The valleys are tinibered with epmm to 2,500 
or 3,000 feet above the sea. Thus Bremnar and Little Brmuer 
valleys are well timbered, kut the higher pa& of Ranagita Valley, 
particularly in the vicinity of Summit Lake and the h a d  of Tebay 
Rivei, are above timber Ihe. Same of the spruce is of pod size snd 

- suitable for lumber. Many trees with a diameter of 18 to 24 inches 
were seen and a few were found that measured over 3 feet, but these 
largsst trees wem not over 35 or 40 feet in height. The finest timber 
is on the low- part of Little Bremner River and the eastern mend 
of H&ta Valley. 
lm paper h a praTlmlaaq utatemenb of the m l k a  of e mloglc mmmnaiaaance by 

Fred El. Momt and Theodore Chaph in Hanndtm and nrcmnet Rlver mllpgn In 1911. The - work a 1  be dewxibe8 more fully in a later publication of t he  QmlogIcal Survey. 
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One small, shun,  Golconda k k 9  a tribntary of B m e r  Rimr, 
has yielded most of the gold so far p d u d  in tfii district, although 
Little Bremnar River has contribtrkl a part. Gold in commercial 
quantities has not been foond near T a d  nor &ween the Chitina 
and the Bremner in Hanagita VaUey. The tatal production of the 
district is not known, but probably several thousand dollars have been 
produced each year since mining began. It shouId be said, how- 
ever, that the varg high cost of suppliw and difficulty of access have 
done much t o  discourage prospectors. 

The region between Chitha River and the coast (PL V) is part 
of the Chugach Range and is chnmct~rized by an exceedingly rugged 
topography having great relief. It ia isdrained by several streams, of 
which Bremner River is much the largest nnd, except the more 
amssible streams of Ranagita Valley, the best known. Hanagits 
Valley and the vallev of ~ r e m i e r  River furnish the main ror~tes of 
travel through this region. They wiU be conside* more fully in 
connection with ths descriptions of the placers. 

The most important p l o g i c   feat.^ of the district a n  be stated 
briefly aa follows : A belt of metamorphic sedimentav beds, includ- 
ing schist, slate, and limsstone,, exhnds eastw~rd from Coppr River 
to Tana River and includa the prevailing rocks of t.he mountain on 
both sides of Hanagita Valley except in the vicinity of Tam1 and the 
upper part of R l u  River. Thw sedimentary be& am intruded by 
igneous &, chiefly dioritio in character, but near Taral they either 
include or are m i a t a d  with m a w  of greenstone. The diorite is 
of at lmst two-periods of intrusion. hcally,  as. in the Picinity of 
.Tebay River, the dimen& am sa intricately intruded and rn much 
altered t.hat they have taken bn a banded structure and appear a9 
gneiss. The 'two periods of diorite intrusion nm well shown hem, 
for in many lomlitim the oIder achistose diorite is cut by younger 
unaltered dikes. This belt of altered sedimmts and intmsives includes 
beds of fwiliferous b t m n e  and is, in part, of Carboniferous a p .  
It is succeeded on the south by a wide are% of date and gmywacke, 
which includes nearly all tha Rremner River drainage, so far as it in 
now h a m  The beds of the slate and pywacke succewion am 
folded but are less rnetsmorphosed than the sediments on the north. 
Like them, they are intruded by dioritic dikes and sills, which are 
mod common near the bundtwy between the two p p s  and are 
locally abundant. The slate and p y w a c k e  represent the eastward 
continuation of the TO& fonnd in the vicinity of Valdec, Their 
relation to the stdiments north of them is unknown and their age has 
not beea definitely determined. 

A massive conglomerate, which contains pebbles and cobbles of 
p n s b n e  and diorite in a tuffaceous matrix, end which ia asso- 
ciated with fossi1ifemus tuffamus sediments, forma the western barre 
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of the mountain just east of Tam1 on the south side of Ckitina River. 
The relation of the conglomerate nnd tuff beds to the narrow whist 
belt htween hem and Copper River is that of pn&Ormity, but 
whather of faulting or of deposition or of both is mo~rta-in at this 
locality, dthmgh adjacent regions give evidence of depmitional 
unmnfonnity. The fossils contained in them am of Jurassic age. 
T h e  three g k p s  of mks-the blt  of mtamo'phic sediments and 
intrusives prevailing in Hanapta Valley, the larger area of slab and 

, gbywacke ta the south of it, and the tuffaceous sedimenb near 
T a d - q & t  the geologg of the region adjoining Chiha River 
on the south, so far 89 it is h o r n .  

The h o r n  mineral m u m  of this district, as a b d y  stated, 
indude gold snd copper. Copper is con&ied to the -tone areas 

- east and south of T a d ,  including Canyon Creek, m d  gold in tom- 
mercial quantities ha9 h found only in the slate and grapwmke 
area comprising Bremner River bash, I 

AU tha gold rn far produced in the Bremner River d e y  has been 
W i n e d  from s t m m  gravels. Little effort bas been made to h d  

. lode d e p i t s  and none to develop such aa have h a  discovered. The 
s u m  of the CBff mine at Valdw sent mang prospectors into the 
mountains M e e n  Valdez and Copper River in 1011, especially into 
the more m i b l e  countv adjmnt to the military road and the 
Copper Eiver & Rorthwcshrm Railway. A large number of small 
gold-bearing qmrtz veins was found along the w& side of Copper 
River btween Tmms River and Chitina, but very few of the 
prespkors trod to the east sido of Copper River, dthough the 
geologic conditions are the same as on the west side. Bremner River 
valley may be said to be prncticaUy u n p ~ w  so far as Iode 
deposits are caflcerned. 

The three parts of &a Bremne~ River valley of p m t  w pm+ 
pedive importanw b u s e  of known placer gold deposib are Gol- 

. mnda Creek, Little Bremner River, and the lower part of Bremner 
River above the Little Brcrnna 

DENERBL FEA'lWxEB. 

GoZconda Crmk is tributary to the north fork of Bremner River, 
a which it joim 5 miles b1ow the great glmier whose waters are the 

principal source of that d m m .  Xt heads in the high rnount~ins 
between Hapa& Valley ant1 the Bremner b~rt, unlike most of ib 
neighbors, is  R clear stram, although melting mew f ttrnishm much 
of its water in the spring aud early summer. It n r ~ l ~ ~  muthwe&ward 



and is htween 8 and 9 milee long. h its cmm~ from the little lake 
at its head to ibJ mouth it MIS 2,%00 feet, or BIL ~wrajp rate of 
abut  300 feef to the mile. 

Golconda Cmek valley is typiml of the valleys in the region. 
Qlsciation has left unrnistakabEe mark h the U-shsped crom d o n  
and straightened valley walls, and the &reurn channel shows the deep 
narrow canyon in the lower course and broad &el flood plain 
toward the head which would be fmnd in almost my important 
valley in any of the mountain districts of the Copper River b a s h  
A broad, low p w  lmds from the b e d  of Golconda Oraek to Mona- 
han Creek, thus affording a route of traveI either weshad into the 
Hanagita Valley or northward to Ch;tina River. This pass is the 
gateway by which Golconda Creek valley is entensd the year amund, 
for the t d  down Bremnei River is not available either for winter 
freihting or summer traveI. Bremner River above " the forks " d m  
not afford a ,  highway to Golconda Cmek, for the 12-mila canyon 
is impassable for dds in winter pnd for b a t s  in SUKUDIBT. M o n a b  
Creek, thereforg is at p-t practically the only mute for reach- 
ing the upper Bzlemner River and it8 tributaries. It flows into Cba- 
kina River, which in turn emptiss into Chitina River 4 miles above 
the muth of 'the Nizina and thus m&es it W b l e  to mch the line 
of the Copper Rimr & Northwestern RaiIway with cornparatidy 
little difficulty. Fwight for Golconda Creek, including a small 
hydraulic plant, followed this route in 1910. me pass has an eleva- 
tion of a b u t  4,000 feet sbva the sea, but is only 1,000 feet above 
timber on the Monahan Creek side and only 1,200 feet above the prin- 
cipal placer workings on the Gdmnda Cree& side. M e ~ ~ a o m ,  the 
approaches on W sida offer little diiliaalQ to travel, that from 
Golconda being the better. 

Golconda Creek lies whoIlyb an arwr of slate belonging to the Valdez 
group (see P1. V) , but the slate is cut by numerous ligh -lord, h e -  
grained dikes of diorite porphyry, whose pmwnce is distinctly shown 
in many p lam on the bare monntein sides T h e  date exposed along 
the meek is hard and siliceous and in plaoes is ah&. &isba Its 
cleavage, which appears to correspond closely in dip and strike with , 

that of the bedding, is nearly horizontd, for the m& part dipping 
slightly to the south, bat in places showing a low northerly dip. 
Perpendicular joints cause the slate to b-k into angular blocks and 
slabs, and as disintegmtiw has not advanced far enough sinm the 
recent glaciation to soften the rock and make it m b l e ,  great pilea 
of these large data h p e n t s  are m on the dnmps of the placer 4 

warkinga 
PLAGERS. 

The a- p v e l a  of Golmnda C m k  me shallow, for in only a 
few places are they hown to have a thickness greater than 8 feet. 
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They coneist chiefly of slate but contain a small proportion of 
diorjte. Diorite bowlders, the largest several feet in diameter, are 
included in the heaps of slate slabs on the mine dumps, yet for- 
tun~tely for the miner they ma much less common than the slate. 
Most of the slate can be broken with a sledge 'end then carried away, 
but the diorite is too hard for this treatment and requires powder 
to b m k  it into pieces small enough to handle. For the most part 
the stream gravels are reworked materiai from the high bench 
gravels in which the creek has incised its present channd and 
formed its narrow flood plain. 

Gravel h c h e s ,  which.are prominent in many places on both sides 
of the channel, may prove to bA a gourn of gold in the future, although 

, no mining has been done in them and t h y  have not been prospected. 
However, they are known to contain gold in some plaws and them 
can be IittIe doubt that the gold content 02 the creek gravels is in 
part if not almost entire1 y rll reconcentrated deposit from the benclzea 
T h a  pIacers thus resemble those of many other Alaskan districts, 
such as these on Chititu, Dan, and VaIdcz creeks, where the rich gold- 
baring gravels are a mncmtrat ion product from earlier, more 
widely dimminated deposits that am now behg dissected and laid 
down anew by the present strenms. 

\ 

Golconda Creek p I d  is described by the minew as "shot gold." 
Thin, flaky pieces are mmrnmcvn, aIthough many pieces are worn 
quite smooth, pet in general the gold is rough and little worn and 
many pieces of it carry included quartz. A nugget found on the 
creek in the early days and valued at $52 is the largest piece of gold 
yet taken from the gravels. 

. Mast of the mining an Golconda Creek during the seven or eight 
years following the discovery of gold in 1901 was carried on a short 
distance below Standard Creek, or about 4 miles below the head of tlre 
strcmrn. Pick hnd shovel were used at first but later a small hydraulic 
plant was employed in connection with a dam land a "boomer" for 
disposing of the tailings. DuEing this time the mnenhip of claims 
was gradually gathered into tlro hands of two men. Tn 1911 tho 
Golconda Mining (3. obtained an option on eighteen claims and 
installed a hydraulic plant on the stream about a mile below Standard 
Creek. Most of the summer (1811) was devoted to putting this plant 
in place and getting it into shape for work. The company now has a 
mile of ditch line, which takes water from Standard W k  and other 
small eastern tributaries of Gobonda Creek and deIivers it at the 
penstock with a head of approximately 260 feet. From the penstock 
the water is cunducted to the giants by an iron pipe 1,800 fset lag. 
Over 100 feet of 30-inch flume was in place on the 1st of August and 
bedrmk had been reached at i h  upper end. Unfort~~l~tdy the can- 
dition of the ground prevented the cumpang from placing the boxes 

dme-Bnll .  5%-7 



so as to take advantage of an excellent dump furnished by the canyon 
and thore may be trouble in disposing of the tailings under the 
prese~lt arrangement. This dificulty can b remedied, however, if 
it shall arise. I 

Mining on a mom exten&e mle would resquire increased water 
supply, for the water now available is barely sufficient for present 
needs. ~dd'itional supply muld be obtained by extending the ditch 
so as to take water from the bead of Golconda Creek and by collect- 
ing it from other tributaries, such as Shwel Creek. Golconda Creek 
flows at an elevation so high that it will be difficult to bring water 
from sources outside its vallex. This elevation also incmases the 
cost of lumber, for the productive part of the creek is above timber 
line, and it is therefore necessarJr to bring logs for lumber and geneml 
mining purpms from Bremner River or from Monahan Creek. 

LODE DEP08mB. 

Little attention has been given to prospecting for lode deposits on 
Golconda Creek and in its vicinie. Tha slate country ruck is cut 
by numerous porphyry dike and by less conspimous veins of quartz 
or quartz and calcite. KO direct connection btween the intrusives 
and quartz veins was proved, but they are closely associated st numer- 
ous placea. S0me.d the quartz veins are mineralized, bat none of 
them are known to carry gold in commercial qurtntities. Two claims, 
the Golconda and the Mammoth, have been staked on the slope of 
the mountain north of the pass between Golconda and Monahan 
creeks, The alate is here intruded by several prominent dikes of 
fine-grained diorite porphpy and is cut by a perpendicular fault 
running north md muth. This fault is traced with littIe difficulty 
throughout most of the lmgth of the two claims, for the shattered 
slate near the fault breaks down more easily than the harder rock 
on each side, leuvhg a well-defined depmion, Discovery stake, 
which b on the end line between the two daims, is severaI hundred 
feet higher than the summit of the pas& At this point a mass of 
quartz and calcite, cut. longitudinally through its center by the fault, 
shcms evidence of movement after the vein filling was introduced. 
The west half of the vein mnsists of cevernm iron-atairled quartz, 
but the east half is made np of calcite containing ~e ins  and crystals 
of quartz. This exposure of vein material is about 66 feet long. 
Some distance below it, along the fault plane, ia another leis of 
quartz, R to 8 feet thick, associated with a &-grained dike. The 
vein Is found agein in a little gulch abve the Dimvery stake, but 
the intervening space is barren, although the fault itself iq plainly 
seen. It is evident that the vein filling occurs in a well-dehed fault 
b u m  and that it pinches and gaells markedly, eo that the qurmrtz 
and calcite masses take the form of lensee irregularly sattered along 
the fault. Pynte and zinc gulphide are p-nt in the vein, and a 



amount of gold is reported in asmy returns. No work had 
been done on the property at the time of visit in August, 1911, so 
that only fie mrface exposures could be examined. 

BRILErnIL mER 

Brewer River is naw of little importance as e. g~d-producing 
dream. Na mining was in progress on the north fork in August, 
1911, and work on the main river was confined to one locality just 
ahve  the head of "threemile can yo^" The vallep of the lower 
river and its bmn~hes bear evidence of intense glaciation, and et 
present practically all the important tributaries thnt make up the 
Bremner River system head in glaciers, some of which, like those 
giving rise to the three principal branches, are of .large size. The 
north and middle forks of the river and also the main stream below 
the forks lie in an area of slate and graywacke, but the quantie of 
diorite pebbles and bowlders on the river bars shows that there must 
bn important bodies of igneous m k  in the mountains between Brem- 
ner and Tana rivers, and pnrtieularly st the head of the north fork. 
The retreat of the ice in these valleys e v e  opportunity for the 

deposition of large r n m  of p v e l ,  which in many places form 
high benches along the river. Doubtless some of these benches once 
extended oontinuously across the d e y  floor and have been cut into 
by the river and removed in part. 

It was in lower benches of this End, bordering the river, that 
m i h g  was carried on in 1911 near '& threemile anyon." Here a 
ridge of slate and graywacke once darned the river, probably form- 
ing a lake and musing a great quantity of sand and h e  gravel to be 
deposited. AB the river gradually cut its channel intci the slttte and 
formed the canyon iit also attacked the gravel deposit above the 
developed a ~uccession of benches. Fine gold occurs in these benches 
and may be panned from almost any of the river bars. The amount, 
however, is so small that it  has not oflered particdar encquragement 
to pmpectara 

In the e ~ r l y  pnrt of the 1911 B ~ R S O ~ .  two men were at work on 
the north side of the Wremner *bout half a mile above the can- 
yon. A cut, nvemging approximately 10 feet in depth, had been 
&ed down to bedrock in the first bench bordering the river and 
extandd 100 to 200 feet back from the river. The bench at  this point 
eomiats of sand and fine gmvel, probab1y laid down in quiet wster, 
ming on a slate or grapacke bdrock with mmth undulating sur- 
face produced by glacial erosion. Wetar far sluicing was brought 
from a m a l l  stream near by, and although the head was mal l  it was 
possible to move a large mass of material in a very ~hort time owing 
to the hen- of the sand and gavel. TTorlr was interrupted about 
the middIe of summer by faiIum of the water supply, in consequence 
of which the gold production was disappointingly low. 



Too little prospecting has been done to furnish any proper &i- 
mate of the gold .content of these gravels The gravel depmits are 
extensive and a vast amount of material can be handled easily 
because of its finenew, yet there are doubtless some bowlder beds 
present that would offer dificulties. 

If systematic prospecting should prove the presence of goId in 
mmmemial quantities an excellent water supply with g w d  head can 
be had at  slight expense from th6 small stresms on the north, for 
the topography at this locnli$ is favorable to the combinatim of a 
number of them with comparatively little labor. 

-4 branch of Bremner River which joins the main straam near the 
lower end of '' threemile canyon "I was the object of son16 interest in 
1907, An option on a number of placer claims was s e c u d  and a 
party of men with supplies was sent in to explqit t l ~ a  ground, but the 
returns were so unsatisfactory that the project was abandoned in the 
middle of the summer. In 1911 only one m m  was at work on the 
stre~m. 

The lower part of Bremer River is e n d y  reached in w i n t q  
from the Copper Riwr & Northwestern Railway near the mouth of 
Tasnuna River, for there are no canyons on the lower Brernner with 
water too swift to freeze and the river ice affords good sledding. 
In snrnrner small boats an b used as bar up as the junction of the 

north fork and main river, br~ t the water above " threemile canyon " 
is d A  Near t h e  head of the canyon is a rapid and small fall that 
makes boating dt~ngemus but not impossible at certain stages of the 
water. T h e  current is less rapid below the canyon and near Copper 
River is almost sluggish. 

A g d  summer trail a m d s  Bremner River from the Little Brem- 
ner to Golconda Creek. It is on dry ground all the way and off- no 
more difficulties than are usual to mountain trails in new and little 
traveled regions. Horses have mver been taken down Bremner 
River below the Little Bremner, for the river flood plain is qnichnd 

I and the steep mountain slope on the river's north side is covered with 
thick alders and in places with ppruce. 

BnEMmm Itrtrea, 

Little Rremner River was the 6rst s t m m  in this district to receive 
attention from placer miners and was the scene of considerable min- 
ing activity before the richer placers of Golconda C m k  drew a part 
of the population to the' upper Bremner country. Interest in the 
Little Rremner, which for several years nearly died out, was revived 
somewhat in 1910, but lah in the summer of 1911 only thee: men 
were at  work on the stream. 

The Little Rremner is a glacial stream about 12 miles long, deriv- 
ing most of its water from melting mow and ice in the mountains 
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southeast of Spirit Mount~in on Copper River. A broad, low pus 
cmwts i t  with the head of Tebay River and thus with Hanagits 
Valley. 
The valley of LittIe Bremner River, although strongly glaciated, 

does not show such a pronounced U-shaped e m  section as is seen on 
Bremner River and ita other branches. The river Rows through a 
succession of short canyons and intervening grsvel flats that ompy 
overdeepened bwins produced by ice erosion of the valley flmr. 

Slate and graywacke form the comtq rock of all that part of 
tha stream to which the name "Little Bremner" is applied, but 
F a k  Cmk, a large upper tributary, heads in the schist a m  between 
Bmmner River and Canyon Creek on the north. Tmard the head 
of the river, as the schist boundary is approached, numerous light- 
wlored porphyritic dikes make their appearance. The dip of the 
sIah cleavage, which in most places, although by no m a s  e m -  
whqe, corresponds approximately with that of the bedding, is from 
SO0 to 40" N. on the lower river, but gradually d-. 

Prospecting on the Littlo Bremner in 1911 was confined to the 
lower end af the flat betmwn the uppermost csnpon *and the glacier 
from which the river riseu. The flat is betwgen I and 2 miles long 
and about one-quarter mile wide. It was formed by the filling of a 
shallow basin with outmash materia1 from the glacier, whose stream 
lkow shifts back and forth a c m  the surface. The pwence of coarse 
gold in the gravel has been known for some years, and a m a  11 amount 
has been obtained by the pick-and-shovel method of mining. 

Zn 1911 n drill mas brought in to prospect the ground, in order ta 
determine whether it would be profitable to install mining machinerg. 
Three hoIes were put down, reaching bedrock at a depth 6f 47 feek 
The saction revealed was 7 feet of mame surface gravel, underlain 
by M f cet of glacier mud, conbining rounded and angular roclr f rag- 
menta Gold is reported to have been found only in the surface wash. 

Con&tions am favorabIe for placer mining tat this place if the 
gold content of the grave1 proves 'sufficient to encourage it. Falls 
Creek wouId furnish the water newmay for hydraulic operations, 
or it is pmible that the upper Tebay Lake could be diwrted t o  the 
m t b  side of the divide. Either would supply the n m q  head. 
Furthermore, the Little Bremner possesses a good supply of exmllent 
timbr, suitable for all ordinary mining purpws. 

COPPER 

DISTBIBUTLON AND C E A R A C m  OF ,PHE DBPOSITS. 

A number of copper claim have been staked in the mountains 
between Canyon Creek and Chitina Eiver and at the head of Canyon 
Cmk One of these, the Blahey propertg, near Taral, is patented. 
On three or foar others considerable work has expended, but 



the work dons on the remalnaer has c m s l s t d  only of the merit 
work n-ry to hold the property. Most of the mppm pmpecta 
are in shear zonea or fractures of various kinds in greenstone, ~ n d  
thus resemble the copper deposits in the Nikold gremEFtone of the 
Rot-sina-Chitina district. The only known exception to this mode 
of m m m m  is on Canyon Creek, where the copper minerals are 
ammiated with a dark basic dike cutting limestone and schist. 
T h e  BIakney property is near the head of Tars1 C d x ,  6 miles 

east of Tarnl and approximately 3,400 feet abwe it. Greenstone, 
probably derived from an original diabase intrusion or a. mrfaee 
flow, forms the country rock, but is sucmeded only a short distance 
to the east by diorite. 

The diorite is believed to lm younger than the greenstone and 
intruded into it. The ~mnstone  has been subjected to great pres- 
sure, and as a xwslult is much shattered. T~ocnlly the rock is so much 
mshed that it i~ difficult ta obhin a p d  hand specimen. Further- 
mom, the rock h h ~  undergane extensive chemical alteration, which 
is greatest in places where the rock is ma& mushed. 

At the Blakney praperty a fault zone,'rnads up of numerous par- 
dlel fractures and filled with copper and iron sulphides, is ex+ 
on the south side of the meek The ore body is made up of parallel 
veins of pyrite and chalcopyrite, mnging in thickness from one-half 
to 18 inches, separated by thin ~htheets of penstone. This' mineral- 
ized belt in the fault zone is about 2 feet thick. It strikes N. 75* W. 
and dips 45" SW. An incline was sunk in the am at its lowest 
expmnre on the creek. From that place the vein extends up the 
meek for 206 feet till it is cut off by a crom fault striking N. 40° W. 
m d  dipping high to the northeast. This ore h d y  is much larger 
then any other yet discoved in the vicinity of Taral, and so far as 
the writer hows  is as 9mge as my chalcopyrite body not of a dis- 
~minated character yet found among the copper depoaits of the 
Chitins region. 

BmmBIm CREIm* 

Surpriw Creek, a short tribntary of Nereha Creek, m p i e s  one- 
of the principsI gulches on the east side of that &ream, which it 
joins about 2 miles from Chitina River. Near the mouth of the 
creek the bedmk is greenstone, introded by a p a t  mass of diorite, 
but farther upstream the prevailing rock is gresnstone, m i a t e d  
with schist and much-altered siliceous limestone. 

About 13 miles from the mouth of Snrprk Creek r abort tunnel 
has been driven in a shattered zone in greashne containing copper 
minerala The fractures in this zone am veined with an intergrowth 
of quartz and epidote. Particles of chalcopyrite, pyrite, chrysmlla, 
chalcocita, and bornite are found in the quartz and also dissemi- 
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nated through the greenstone, their relative amounts in the rock mr- 
mponding with the order ia which they are mmd, chalcopyrite 
h h g  greatest. The ocmrence of these minerals is similar to that 
iso common in the NikoIai peenstone. 

FALm cRm?x 

Falls Creek b a tributav of Canyon Creek, rising in the mountains 
northwest of summit Lake. Most of the stream lies in a small basin 
more than a thousand feet above Canyon Creek, to  which it  dead^ 
in a succession of falls through a narrow, precipitous gulch. This 
creek k reached from the trail b e t w n  Teral and Canyon creeks by 
a branch trail leading up Divide Creek and over the ridge between 
Divide and Falls creeks. The rock egposurw of the basin show a 
confusing associstion of gmmtona and altered xdimentary beds, I 

including date, schist, and highly d i m u s  thin-Mdd limestone. 
Greenstone is the prevaiIing rock of the mwntain dopes south of 
Falls Creek. Altered sediments prevail on the north sida 

! M o  tunnels, one 105 snd the other 150 feet long, were driven into , 
the mountain, on the muth side of Falte Cmek, in 1911. They sre 
approximately 400 feet apart and about 950 feet a b o ~ e  the level of 
the camp near the meek. Specimens of ore from the longer tunnel 
show disseminated bornite, covellih, and chalcopyrite in greenstone. 

Copper minerals are ~Iso fonnd near the trail m the ridge between 
Divide and FalIs creeks. A small open cut in the jointed and frac- 
tumd greenstone shows chalcopyrite and bornite us veins filling frac- 
tures.in the rocks and disseminahl through it. Covellite and the 
carbonates resulting. from oxidation are present in smII amount+ 

c m o w  W E E  

Canyon Creek, whose head lies in the mountains southwest of 
Summit Lake, in the Hmsgita Valley, is fed by several mall glaciers 
leading down from the snow fieids between Canyon Creek and Little 
Bremer River. In its upper courses, near the main trail run* 
past Summit Lake, it flows though a narrow gravel-floored basin 
surrounded by high mountains cornpod of intensely folded and 
much dtered sedimentary beds, among which a massive limesotne, 
wveral hundred feet thick, is conspicuous. This limestone is seen on 
both sides of tbe valley but is not continuous, for it has been exten- 

- sively fsulted, w thrtt whist: intervenes in places between limestone 
autcmp& 

Indications of copper were found on the we& side of the creek 
about a mile from the main vnlley of Canyon Creek md Summit 
bh. A tunnel was driven into the limestone along s copper-stained 
fault plane just at the top of the talus slope and about 600 feet abow 
the valley floor. 



The limestone is highly siliceous. It dips 35' to Me N, The fa& 
plane strikes N. 4Q0 E. md dips about 45' NW. Srnder perpen- 

, djcular fauIta showing slickensided rock fa=, nearly at right angles 
to the main fault, are also present, but they show no copper &&ins 
Near and a little blow the tunnel js a dark, finegrained dike in 
schist, which probably is faulted into the limestone. The dike rock 
mntrrin~ pyrite or pyrite and chalcopyrite and is seemingly the 
sourn of the copper stains along the fault plane in the limest'on~ 
above. It is reported that may shows nickel as wall as copper ts be 
a condit~~ent of tha ore. 

A lnrge open cut and a tunnel, 20 feet under cover, together with 
a trail leading to the property, repremted ths development work 
done on the claim at the end of August,39ll. The ~howing waa 
then mficient to encourage the owners to the expenditure of a con- 
~idernble further sum in proving up the property, and the construc- 

, tion of a trail dawn Canyon Creek to Copper River was hgun early 
in Saptomber. 

smIEABr. 

In summarizing it may be said that the copper deposits east of 
Copper River in the vicinity of Tars1 a m  all asociated with alterad 
igneous &a Thom north of Canyon Cm& appear to be closely 
related in origin and are found in distinct veins and in h m i n a t e d  
deposits in p n s t o n o  dasely mmbl ing  tha copper deposits of the 
.Kotsina-Chitinrt region. The deposit near the head of Canyon Creek 
differs from these in that i t  is prob~bly derived from a dike of mom 
basic characbr t h n  the greenstone and wmrs within a mw of 
l imestona 



THE ,CBITINA COPPER DISTRICT. 

!I'he most important event of the year 1911 affecting the m i n d  
remu& of the Chitina Valley was the completion of the Copper 
River & Northwestern Railway to Kenniwtt, followed by the h t  
shipment of copper ore from the Bonanza mine to  Cordova. A train- 
load of chalcocite, the first commercial shipment of copper om from 
the Copper River b&, arrived in Cordova on April 7, and the day 
was immediateIy christened " Cordova Day " by the citizens of that 
,town and given over to a celebration of this important event. The 
road reached the new town of Chitina, opposite the mouth of C h i h  
Riper, early in the summer of 1910 and constmcti w work was pushed 
as mpidly as pwible from Chitinrt to Hennicott during the f d  m d  
wintar. Train service between Cordova and Chitinrr was interrupt4 
at times by snowslides and frozen overflows on the tracks, but during 
la& summer additional snow sheds wexe built and the tracks were 
elevated in the troublesome places, so that hereafter there will be na 
great dificnlties in keeping the road clear. 

The permanent bridge over Copper River above Chitina. has not 
yet been put in pIaq but the temporary bridge has fulfilled a11 the 
regnirements in spite of high water, which loosened some of the piling. 
Another mum of trouble during .the summer a m  from the m r -  
mnm of small landslides in the new cuts along the river, requiring 
c l m  attention from 8ththose in charge of the tmcka Notwithstanding 
' all dZculties and annoyances, hmwever, no serious accidents took 

place and regular shipments of ore wem made o w  the road all 
8-. 

The Kotsina-Chitina district was not visited by members of the 
United States Geological Survey in 1911, but same information con- 
cernifig it was obtained from miners who had been at work there 
and from other sources. ' 
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It is evident that although the region received lea puacity than 
in some former p r s  it was the m n e  of a large amount of develop- 
ment work in 1911. This work was not confind to one or two prop- 
erties, but waa in progress in dl parts of the district. Up to this 
time no capper ore other than that from the Kennicott Bonanza 
has been produced. Shipments of chalmcite were made from the 
Bonanza once or twice each week throughout the summer, The are 
is sacked before it is loaded into the cars and is hauled to Cordova, 
where it is trnnsferred to steamers and carried to the Tacoma smelter. 
A first dividend has been paid to the owners of the mine, and it b 
reported that the managers are preparing to p r d  with the devel- 
opment of other claims, such as the Jumbo and the Independence, 
which farm a part of the property including the Bonanza. 

Prospecting was active in several near-by localities. A form of 
men wns employed in developing the Mother M e  claims, which lie 
on the same fault zone as the Bonanza mine, about three-fourths mile 
north of it, on the McCarthy Creek side of the ridge. Construction 
of a rond up McCarthy Creek to these claims was begun prepamtory 
to the installation of mining machinery during the corning summer. 

Development was also resumed on the " Nikolai mine," near the 
head of Nikolai Creek. Nothing had been done on this propertj 
shm it was patented, about 10 years: ago. During that time the old 
shaft had become filled with ice and the open cuta had been nearly 
mvered by loose dhbris. About 500 feet of tunnel was driven in 
1 An adit was started near the creek and crosscuts and tunnels 
were driven in the ore body, revding a larger mount of copper 
ore than the surface expmures md shaft had indicated. 

A tunnel was a h  driven in the ore body of the Westover claim, on 
Dan Cmk. Earlier development work, done when the clsim was 
visited by the writer in 1909, consisted of an open cut which did 
nothing more than to  dear away the talus material from tha ore 
M y .  The tunnel was driven along the fanTt plane, cufAing the 
om, and is reported to have proved that the ore extends to some 

, distanm. 
A promising body of cupper is being explored at Copper Mountain? 

north of Kudrrlana River. Work b e e n  on this property four or five 
pars ago and a long tunnel has been driven. Tt is reported that an 
ore body has hen cut by one of the tunnels over 1,000 h t  below 
the outcrop. Thig is a fact of great importance to them interested 
in this copper district, since it gives the best indication so far dis- 
clove& of the depth t o  which the copper depogits may extend. A 
survey for a branch road connecting the Copper Monntain camp 
with the railroad has beem made, and const~ction work will prob- 
ably begin in the near futare. 
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DeveIopmwt of copper properties in this part of llla~lka ha9 gone 

m dmly, owing to the unusual diffidties to be overcome, yet it 
appears that a change is taking place and that more rapid p- a 

will be made from this t ime on. 
It is evident that an earnest effort has h made during the year 

tu dwalop mining properties so as to put them on a producing he&. 
S W  companies have not been formed or sham sold during the last 
year or two for two reasons-fimt, the transportation facilities offered 
by the railroad have been better, and, second, the capper market has 
been depressed. 

GOLD PUCEREJ. 

A pmperous p r  is report& from the Chititu Creek d Dan 
Creek gold-placer district. Nearly all the mining on the Chititu 
took place on its northern tributary-Rex Creek. A few men were 
working at the mouth of this streen, shaveling into sluice hxes. 
The hydraulic plant which has been operated for several years on 
the lower claims of Chitita Creek above the canyon was moved to the 
lower part of Rex Creek and installed there. A dam was constructed 
and several hundred feet of flume and 2,000 feet of iron pipe were 
put in place in the early part of the seasan. Frozen gravel was , 

encountered, but tho giants were so placed as to &void difficulty, and 
a successful season resuIted. A much larger plant, to take the place 
of the one moved from Chititn Creek to Rex Creek, will be taken in 
dnring the winter of 1911-12. 

Mining was also in progress on the upper part of Rex Creek: 
nnd it is reported that mme gold was produced: An hydraulic 
p h t  will be p I a d  in cjperation them during the summer of 1912. 

On Dnn Creek prepamtiom for the instalIation of an h~draulic 
plant on lthe lower part of the creek bet ow the canyon were continued, 
and in addition work was done on the benches.m;onth of Dan Creek 
and on Coppr Creek, its southern tributary. It is alm reported that 
some work was done on Young Creek near Calamity GuIch, but the 
Nizina district was not visited by members of the United States Geo- 
logics1 S u n q  in 1911 and the cxtent of operations on Young CreeE 
was not learned. 



AB emly BB 1898 eeme of the streams tributary to Port Valdez were 
known to contain a d e m u s  gravels, which had been mined in rt amall 
way. In mpite of this evidence of auriferous mineralization, aa weU 
aa that suggested by the pmonce of quartz veins stainod with iron, 
the Valdoz district for many yeam received relhtivel y little attention 
from the prospector. The thowands who joined in the msd rueh O V ~ F  

the Yaldez Glacier during tho Wondiko excitement pnid no heed to the 
pmsibility of finding mineral wealth in, the region which they rapidy 
traversed on their way into tho interior. Many of these gold seekcrs 
muat have pased in aight of the quartz vein outcropping oqtha north 
ahore of the inlet which 12 years later was dcvelopcd aa the Cli$mino. 
A few m0n, howover, pamietentIy kept up the search for gold quartz, 
md some veins were staked aa early as 1898, but as they remained 
undeveloped, d&te proof of the pmence of workable ore bodies in 
tbis region waa lacking. The Cliff mine  became productive in 1910 
and proved a wry profitable mining venturo. Its s u c c ~ s  very greatly 
stimulated pmpecting by Iocal miners and &o attrmted the stten- 
tion of nonresidents, who quickly recognized the possibility of 'devel- 
oping here a new auriferous lode district. AB rmdt, several hun- 
dmd lode clsims, were staked and considerable de~elopment work was 
undertaken during 1910 and 191 1. T h e  activitiw h t  cent& in 
$he region immediately adjacent t o  Port VaIdez, lbut ater both tho 
eastern and western extension of what was believed to be an avrjfcmus 
h l t  recelvd attention. The aemh for aurifemus lodm wss carried 
w m t w d  ta Columbia Glacier gnd Eater ho Port Web and enatward 
d o n g  the Vddez-Fairbank rod. 
In 1910' the writer paid 8 brief f i t  b 6he and &o 

obtained d c i m t  data about &he m i n ' i  d~mcement  a% other 
I o c d i t i ~  to  be convinced thst an immediate detailed s m y  of the 
district was justsd .  Aa an accurate topographic base map is the 

1 a ~ t ,  rr. a, aria M, D. F., -ce or g w t o ~  md m~naral rwmcu of mnm ww 
w Bull. U. 8. -1. Barmy Na %py. m76, IOU 
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ht mqnbits to a study of the geology and minerd resources of any 
+D, B bpopphio s m e y  of whet wea then balieved to be the most 
important part of the Valdez district was made by J. W. Bqgley, 
misted by C. E, G i 5 ,  in the summer of 1911. A map bssed on 
theae sumeya is now in preparation. lt was impracticable to make 
tho geologic s w e y  during the same sewon, but in view of the great 
interest taken in this field by the mining public, it seamed imperb 
tive to make at hast a pxdhharg study of the district. 

Tha ten. days devoted to  this purpose were sac ient  only to osUecb 
aomo m d o m  nofcs on the geology and tro visit about 26 ~Isima out of 
the several bundred which had been staked, none of which was 
exhaustively studied. Therefore those who expect to &d a deserip 
tion in this report of dl the many properti- in this region, or q w n  a 
comprehensive wmmt of m y  one property, dl be &~+ppointad. 
Four d a p  were aped on the west side of Shonp Bay and in the adj* 
cent inland region, fivo days in the Mineral Cseek b&, and two d a p  
on the west side of Valdrz Glacier. This distribution of time m a d e  iL 
psesible to visit somo of the typicd occurrences of mrifmas lodes tu 
well M most of tho bmt devnlopnd properties. Unfortmtelg, ~t wm 
pmqible to see none of the propertie in the Columbia Glacier region, 
on the ewt side of Shoup Bay, in the Gold Creek basin, or on &he 

- &ores of Port Valdez (mcspt the C l i f f  mine), and only s part of t h w  
in the; h e r d  Creek baain. 

Much information was obtained' from the engineere, minem, md 
pmepectors of the district, to  whom the writor hereby expmsm hb 
obligations. Among the many who aided tho work Eugene AUea, 
B. F. MXSsrd, Thomas Blakeneg, C. M. Nicholson, and M. M. Reeaa 
desem specid mention. 

Thie =port could not have been prepmd if the mdts of the p m  
I+OW work in this fidd had not been available. F. C. Schrader 
studied the geology of Prince William Sound in 1898, and again, in 
assmiationwithd. C. Spencer, in 1900, and in 1906 U. S .  Grant and 
D. F. H i  travemed the same fiold in greater d e t d  and in 3908 
and 1909 made still other observations. Refemnca mi l l  be made to 
the published repork of these investigations. In addition to these 
reposts the unpublished notes of Sheao geologists have been freely 
drawn upon. 

G C E O C 1 F ~ .  

The town of Vddez, to the minim& district hem d e d i d  ie 
tributary, is located at the head of Pert Valdez, a northern tern arm of 
Prince William Sound. (Sea P1. VI.) Port Vddez is one of the 
many dmp fiords that penetrate the mainland of thb part of &as ka 
It has a lenticular outline, trends &bod east and weat, h &out 12+ 



miles long, and a v q m  &out 3 m i I ~  in width. It is 'm&eatecI 
with Prlnm Warn Sound by a passrtga only a lnile wide. The 
5md merages over 100 fathoms in depth md, exespt at ita head, is 
deep dm to the land. Much of the larger plrrt of the shore line h 
remarkably even, hng ~tretchea being almost utibroken strakht lhm. 
Shoup Bay js a small indentation on the northweat shore of the 
inlet, a d  aeveral other minor indentations form ~rnall COW, notably 
dong the eouthern shore h e .  

Thughortt  moet of the idet the land ria- abmptly .from the 
water or from rr n m ,   PO(:^ beach. h exception is found in the 
broad grayel flm lowland that gweepe around the east and of Port 

I Veldea. This lowland has been f emed by the merging of the deltae 
of the stmamm draining Valdez Glmier with the delta of Lowe River. 
There 'are also some gravel flata at the mouths of other s t m k  tribu- 
tary to  the bay. Of these the one at the mouth of Mineral Cmk,  
embracing abut 13 square miles, ie the Impst .  

Port Valdez wupim s deprcsaion in the aou t h m  part of the rugged ' 
Chugach Mountaim, which form a b&er trending east and wmt 
between the sea. and the Copper River basin. Ths main range lies 
north of the inlet, south of which is s 1- rugged m w ,  forming a 
spur, separated from the main range by the bay tbnd by the valley 
of h w e  River. The nountaina north of Port Valdea and adjacent 
to it include an irregular agpqsta of sharp pinnacles comectsd by 
narrow, steagwded ridgea ~ n d  broken hy numerous amphitheaters 
of glacial origin. The summite of thew m o u n t h  vaxy in aZtitude 
from 4,200 to  6,300 feet. The mountaim to  the south form B part 
of a well-defined rango, which constitutes the watershed between 
Port Vddez md Jack Bay. Hem the dopee me lese ~brupt and the 
surnmitg ern more raundod than thme in the northern mountains, 
and the extreme altitudes are only 3,000 to  6,400 feet above the sea 

The rogion cantmhs many amdl stream that flow down the moun- 
tain slopes in m w  gulches and also Borne lmge streams that occupy 
d ~ p c u t  u-~ht~Gd valleys. Most of the streams tributary to Port 
Vddez are lese than 3 mil& long. Many of the large watercoumm . 
head in glacial cirquea and some apring diet ly  from ice fronts, The 
typical t.aileg.e have steep walls and narrow floors, which dmcand 
with steep gradients to  the sea. 

Lowe River fs the largest a t r e m  in the district. It riaee an Mar- 
BW Pam, 25 mila eaut of the bay, flows through a ateep-walled 
~al'l'ey, and discharges into the emt end of Pork Vddez. Neat ita 
mouth a number of stmanre that flow over a broad flood-plain from 



Vddez Glacier, which liea to  the northwest, about 6 milea from tide- 
water, &O flow into the bay. Minerd and Gold creeb, SoIomon 
Qulch, and werd other atreams flow through gravel-med basins 
that aue connected by atretchas of box cmyons. Eheral of tho 
streanas, of which &erd Creek is the best example, a;re &aspIy 
deflected to the we& on approaching the sea. 

GLaOrnRS m crLAoram, 
Vddez Glacier, whidh is fed by mow field far bwk in the Chugaeh 

Range and debouches on the gram1 plain at the head of Port Vaidez, 
k the largest ice rnaa  of the region. Second in aim b Shoup Glacier, 
which also reaches far back into the mountaim and discharges into 
Sboup Bay. Many other s m d  glaciers, which aIBO lie north of 
Port Vdde~,  am drained by streams flowing ink the bay. The 
great Columbia Glacier lies a b u t  4 d m  west of Port Vddez and 
dhhnrges into the sea at Columbis Bag, a nodhem arm of m c e  
W h  Sound. 

The pment  glwiem are but the disappewhg mmnmh of an ice 
sheet that once filled Port Valddz and the tributq valley up to 
an altitude of 3,000 or 4,000 feet. This ice sheet asowed deeply, 
and eroded many c h m e h  and mhmvap as .well aa the numerow 
cirquas and U-sbapd valleys. The topographic features of the 
region were wdl developed before thia ice erosion, which, bow~ver, 
deepened and modified them. 

VEGETATION. 

Timber is rather want wcept in ptrrt of the flat eaat of the head d 
Port Vddez, where there is a growth of spruce, hemlock, and cat- 
t o n d ,  mme tma rnwmrhg s e v d  feet at the butt. Along 
the ahow of the bay thm is almost no veluable timber, though a 
acant p w t h  of spruce and other kinds of t r w  4s found up to an 
altitude of a few hundred feet above the eea. h d  grass gropb~ in 
the flats, where a h  some arable lands are found. 

CUXATE. 

The climate of Fort Valdez is charachrimd by cool snmmers with 
abundant r a a l l  and by wintern which are mld but which have 
none of the extramtw of temperature that are usually associated 
with Ahka.  The recards, though meager, iudi~ate an avmage 
a n o d d  of &bout 12 feet, The total mean mmud precipitation is 
about 75 iaohes. The data at hand indicate an avomge temper* 
ture of about 51 F. for the three summer months and 20' F. for ths 
three winter months. An average of 176 days of rainy or mowy 
weather during the year is reported. Rmrds  cawring two years 
show e minimum temperature of - 14" F, ia January md mtucbm 
of 79" in June, 



GEOLOU~. 
GCEHERBL CONDITXOf B. 

The Port Vddea region lies within the southern margin of the 
Chugach Mountains, which, 80 far as.lmown, am made up of clbsely 
folded and faulted sedimenh, chiefly clay dates and graywwkm, 
both achistma and massive, with some mngJomtmtRs. Them m c b  
have been in park altered to phylliki md mica and qnadz xhisth. 
In the northern part of the rango there are alao limeatonea. The ' 

axes of folding trend about east and west, and the d i p  are prevajJ- 
ingly to the north. Some igneow ietraaivea of varions $-pss cut 
these sediments, 
For lack of detailed howledge of the stra&mphic sqnwce within 

this peak maw of sediments, which ia probably in the aggregate 
many thowand feet thick, they have dl been thrown tagether m the 
Valdez group.% 

The Valdee mcks are belieTed to be unoonformably overlain by 
mother great aerie. of aedimmt~ that are of similar lithoIogk @ p m  
but that are less dtered and include s lower member, made up of 
ancient volcanic nicks, which hss bean named the OPFa. Intrusive 
igneow rocla cut the sediments of the Orcsgmup. Grant and Higins 
have mapped the boundary between tha Or- and Valdez at the 
entrsnca to Port Vddez. The Orca p u p  therefore does not occur 
witbin the area here under discussion. 

The age of the OTGB and Valdez roch hw not been dehrmiaed, 
but they have been pfo~GonaDy to the Pdeomic and 
hlmmic ersa. G .  C. Martin and B. L. Johnson in their recant 
work in the Kenai ,ieninda lafound Masomic imsile in a slat* 
graywacke series that resemble the sediments of Prince William 
Sound. F. H. Mofit, in 2911, investigated the Breinner River 
region and there o b t a h d  evidence that mks probably equivalent 
to thg VaIdez me of Carboniferous or early Memmic age. 

Quartz veins are not uncommon both the Vddes and h 
groups, and Borne of them are m e t d i d .  Some of these vein8 have 
long been known to c a r q  gold, but before the CI8 mine waa opend 
none had beea exp1aited on a cornmerciel scale. 

BED=mS. 

The sedimmta of the Pod Valdez region are chiefly slat& and 
grspmkes in proportions that vary greatly from place to  place. 
Z o d  variatiws from thae dominant types inolude siliceous and 
carbonaceous elatas and fddspathio quartzites. 

~ E c ~ ~ , F . C , ~ m d R b ~ W m l p n  Emud andtboCopp R l v W ~ d , ~ , i  WX% 
Tnentisth &xu. Rapt. O. A. QmL Burvg, prt  7,1900, pp. -10. &hr%8cr. F. C, and Sfmcer, 
drthnr C, Tbe geow md ~i~ of a m n  d %he Copper R l v ~  dhtrIFt: Bpsclal pubUC%ttOU 
u.8. h L B l l m y , l r n  

Grant, 0. R . , m d B l g p a , D . F . , ~ ~ ~ ~ o f t h s ~ ~ m d  & t d w d P r t m  WE- 
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The we~thered surfscs of thl  pspnaoke varies in color fmm light 
brown fa gmy, tha brown urnally indicating tha preeencss of pyrite. 
A &dy pitted aurflrae is characteristic of the rock where it is exposed 
to weathering, but t3ns pits are generally ao amdl as, to be distin- 
'&ahable only with a lens. The rook clsav& i~replarly and in the 
fmh fracture b gray or blue, Evem the mwive graywwkes may 
show on the freah fracture a minute banding caused by a parallel ' 

arrangement of the miner&. The gcaywackes nro compmed esen- 
tialty of minute angular and subangular p ~ i n s  of quartz and feld- 
spar embedded in a cement of quartz, mica, and chlorite. h many 
specimens, however, these minerals caa ba dofinitely recognized only 
with the micrascope. 

Msny of the graywackm have been whoUy or in part k~rptal- 
bed .  %me specimens nm difficult to distinguish from igneous m e b  
m p t  by micrmwpia andyai~. Grant mentions g a y w m h  'that 
have been so altered as to became echiata, but none of these was 
men by the mitar. T h ~ e  gsywwkes ~ r o  of sedimentary ori-in and 
were pmbably deposited at a time when a large amount of material 
was furnished by tbo erosion of igneous rocks. 

A mmrnon variation from tho above type is a schistme gmywacke; 
at is, one in which secondary cleavage Plas been dewdoped. In 
Borne placee thia clel~vage amounts onlv to an irrqular syatem of 
fracturing; in othem it B ~lmosrt slaty cleavage. Another qariation 
is 8 feldapsthic quartzite, in which tb pemntage of quartz is 
increased st the expense of the feldspar. Witb the development of 
secondary 8tmcturo the quartzite passes into r q u w  alate, and 
with still p t t e r  aIteratfon i n h  a mica schist. 

The grnyw~cke occum most commonly in alternation with beds of 
date, but appem locdly in maasas -gating in thickness at leaat 
a w e d  hundred feet. The data at hand indicate that such mmes 
are large l a m  in the graywacke and slate series mthr than be& or 
formations that pemarve their continuity over considerable mew. 

The rocks here classed as datw are he-grained argdhtm which 
have a more or less regular aemndary cleavage. The weathered 
zsurface of these roch is in ptacos pay, but where the slate contains 
pyrite it h more oftm bmwn. On the freeh fracture it is. gray-blue 
to b1mk in color. In none of these mcks is the clea~age as perfect 
aa that of roofing slate, In compmition the slates are cbjefly argrl- 
litee, which are in places d t m d  to phyllites by the development of 
r n u w ~ i t e  along planm of foliation. Some of the slat@ are very 
Biliceoue, grading into daty quartzites. The siliceous slata'locally 
contain aome feldspar, thug passing into slaty p y w c k e a .  At 
aeverd localitim the slates carrg. a large amwnt of c+-banamous 
materid and are hely G l e ,  resembling. a carbonwboua shale, 
but in aIE them slab the foliation seems to be a rsemndary shcture, 
h y  of the dam carry considerable disseminated gyrih. 

4WS!4"-BnlL 3 a 0 - M  



Some belte of green chloritio ahale found near the head of Mineral 
h k  seem to form an hkgd part of the sedimentary series. This 
rock is made up entirely of eecondary minerals, and its orighd 
character haa not bsen determined. Qrant found similar rocks on 
tha south side of Port Valdez and ha9 euggeebd that they might be 
altered volcanic t d s .  Grant also found a belt of gteemtono on the. 

'nodwest side of the entrance to Part Yaldez. 

No outcrops of igneous rocks were examined in the dbtrict, bat 
some cromcuthg dikm were seen from a distance. One  of these, 
in the Shoup Glacier region, wm clearly viaiblo and could be t d  
up the slope to the crest of the ridge for 200 t o  300 feet. A e i d a r  
dike was seen in the h e r d  Creek bmh. These dikes are almmt 
white and contraat strongly with th% gray  sediment^ which they 
crosscut. What appeared to  be material derived from Bimilar htm- 
aives was found in the debris of both Shoup and Vddez glaciers. 

These intrusiv~ are included in those termed by Grant1 acidic! 
dikes. The  specimen^ collected from the glacial debris are line- 
grained crystalline rocks, pale green to whita in color. They appear 
to be altered porphyritic roch in which the phenowta worn prob 
ably feldspar. The groundmass seems to be chiefly feldspar, but the 
specimans obt b e d  were so much weathered that no exact determine- 
tion could be made of the o-d character of the rock. They can be 
provisiondy termed diorito porphyries* Schrader' bas noted the 
pmence of d h  of grsnudiorite or aplita and &rite porphyrg 
cutting the sediments of the Vddee &up. He hm mm~pped a large 
dike of granite near the head of Vddex Glacier and two smaller dikes 
of apIits on some amall islands near Vddez. The latier ham boea 
studied by Grant and Riggins: who also found some croaecutting 
dikes of diabaise on the south side of the antrtkuce to Port Vddea. 

The gonerd trend of the bedrock structures is about east and west 
and therefom p d l e l  to ths axtts of Port Valdea and the bordaring 
mountains. On the south side of the bay strike linas measured by 
Grant vnry from N. 70' W. to N. 70' E., but the average is about 
east and wmt. North of the bay the average strike line is about 
N. 70' E. The obemed dips are almost entirely to  the north, at 
mglm v-g from 45" to $0'. Minor fold8 obemed at several " 

localities indicate that the monoclmd dip are the result of corn- 
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pressed fdds overturned t~ the south, The beat indications of fault- 
ing oberved were the evidences of bhe movemenh that formed the 
hures  in which the quarts veins were deposited. In the Shoup Bay 
region theso hsures fall into at least two w d - d h e d  sptems, one 
t r e n b g  N. 40" to 60' W. and the other N. 20" t o  40' E. The data 
at hand indicate that in the Mined  Creek region the &swing is not 
80 pronounced, but hare &o two systems can be remgrikd, one of 
them trending from N. 70' W. to east  and west, the other from 
about N. 30" W. to N. 50' W. No measure was obttained of the 
extent of the movement along thme fissures, but the faeta that some 
can be t m d  for considerable distances and that many show slicken- 
sides and much crushed material indicate f ia t  it was congiderable. 

A later period of deformation ia shown by faulting of some of the 
quartz P& which occur in the &sures droady described. The 
only examplea of this faulting which could ba measured showed dis- 
plswments no& exceeding 3 t o  5 feet. There k, however, some ePi- 
dence of more extensive frsults. In the outcrops seen the deavags 
of &tea and slaty gra~-~ackss was mostly parallel t o  the budding. 
Some exceptions to this were noted, and the observations were not 
sufficient to establish any general Jaw. In same localities there ia 
a well-marked aystem of jointing, which trends about N. 10' to  30' W. 
These joint planes, being line of weahess to ~ m i v e  agencies, are 
marked im places by ateep-wdad gulches on the hill dopes. A aecond 
system of jointing, which trends about N. 20" to  30" E,, wws noted. 
QuMz stringem were seen dong eome of these joint plmea, and the 
joints may repment the results of the aame epoch of movemenh as 
do the &urea. 

The tach stated indicate that the bedrock has undergone at least 
thrw periods of disturbance. During the h t ,  which was the period 
af g~eatast movement, the folding that gave the ~ediments their 
presedt stmcturm took place. At a later date there was a period of 
deformation during which the hur ing  occurred. After the fissures 
had bean 5lled with quartz there wm another and probably minor 
disturbance, which faulted aome of the quartz veins. 

Although the field obsem~tiona are insufficient for the preparation 
of a geologic map, they indicate that the sediments of the region occur 
in more or less wd-defined belts, each of which is chamcterked by 
the dominance of one kind of rock or association of rocks. Thrs, 
in certain areas the rocla are predominmhntly graywackes, with 
subdinate amounts of slab; in 0th- they are chiefly slate, with 
but little graywake; and in still others they conskt of graywuke 
and date in about1 equal proportions. These lithologicdy shdar 
areaa, as wodd be expected from the dominant structure, f o m  b e h  . 



trending east and west. It is probable that these belts d be the 
basis for geologic mapping at some future t h e ,  when it will be deter- - mined which represent distinct formations and which represent dupli- 
cation~ brought about by f oIding and faulting. 
In extent of meal distribution the slabgraywacke Wte dominate 

in the region. According to Gmnt's notes this association of sgdi- 
ments charwtetimm nearly the entire eouth shore of Port Vddsa, 
both sides of the entrance, and the west shore as far north as Shoup 
Bay. G& hss notcd t h ~ t  a belt of dates s h  the shore of the 
bay east of Fort &cum. The strike of thsse sIaks would carry them 
into the b w e  Riwr Valley, where there is a pronounced develop- 
ment of slate. 
On the north &ore of Port Vddez slates. appear to dominate, bud 

for the most ptwt they have bean considerably altered. At the Cliff 
mine the slab Ere highly silicifld, and near the mouth of Mineral 
Creek secondmy mica has been developed, so that the roch 
properly terpld "phyllites." Grant raporta that mica schista mur 
on the small islands lying between Mineral Crcek and Vddee. The 
are to be regarded as a moro highly metamorphosed phase of the 
slate. The slate and pbylIite bdt at Mineral C'reek is about 2 d e a  
wide, but includes some bands of gra*&cke. It is bordered on the 
north by a belt of grayacke and slate, which appears to be the same . 

one observd on the west aide of the Jowar part of Vddes Glacier. 
The northern boundary of the grapacke-elate belt has not been 

determined, but considerable data is found about a d a  ~outhemt 
of McIntosh Road House, and the s l a h  occurring neur the 
Valdez-Bonanza property and near the Vddez and Ibex propmtiea 
on Valdez Glacier are probably in the same belt. Hdf a d e  north 
of the Valde+Bonanza is a aeries of mwsive gagwackm, which 
probably bound this slate bdt, but have not been t d  to the east 
or west. 

The bedrock of the upper part of the %d Creak V d l q  above 
the mouth of the East Fork is chiefly slah, with some bands of gray- 
wacke. 

SI&h and gmywack~~  b many dhst5ng bands wcur om the 
west side of Shoup Bay. Between M d i s t e r  Creek and Shoup 
Glacier slates dominate. These d8tse are bordered on the north by 
massive graywacke, which attains a thickness of several hundred 
feet. Slates am found again north of this graywacke. G~eenstone 
mcl cbloritic schists were observed by Grant on the eouth ~hore  of 
Pod Vddex, a mile west of Fort &cum, where they are in pmt 
interbedded with slates. Cbloritic schists were &o found esst of. 
Mineral Creek Road House and 2 d e a  north of it, dong the main 
stream. 'Shs evidence st hand indicate that tho peenstone schisb 
are lhnited to s m d  areas and do not extend for any considerabla 
distanee along the strike Line, 



0-. 

- Up to the close of 1911 one mriferous lode mine, the hnd 
beea developed in the district, and a little gold om from other proper- 
tiea had h e n  treated at 8 c : u s t a ~ ~  mill erected at Vdd;ee in the fd of 
191 I. A shipment of copper ore is said to have been made from 8 

chdospysite depoait which hm beein developed on Solomon Gdch 
since the miter's pigit, The ody other productive m h b g  in the dm- 
tr ict consista of tho exploitation of some gold pl- & various t b e s  
during the last 10 yearn. These operations were, however, on only 
a small scale, and the output was ins@cant. 

The gold-ore depaaits of the district that give promise of c o m e s  
bid importance are all &sure v h s ;  tihat is, they are fdhgs of fissures 
m fractures in the country rock. A variation from this type, 
though oi tb same genesis, is aeon h minerdbed zones of fracture 
h t  h a ~ e  no well-defined walls. Locd pyritization of tho country 
rock is also not uncommon in tbe' district, and it is not impossible 
that some gold depmition accompanied this action, but even'if thh 
is pnbved there is no evidence that the n>& contains commercial om 
bodieej of this type. 
In mme parts of the district the fracturing i pronounced, and indi- 

+dual fissuw can ba traced for long distances. In the region adja- 
cent 50 the west side of Shoup Bay, for example, two woDilehed 
aptems of hurea am recognizable, one strikrng about N. 10' to 40" 
E. and the o h  N. 40° to 60 W. In addition to  the veins foUowhg 
these systems, thum am veins that am nearly p a d e l  to the bodding 
striking about N. 70' E., and others whoma trend d m  novt fd into 
any of these spMma. The CGif vein strikeg about N. 30° W, and the 
others u O R ~ ~ J '  are probably about pardol to it, though no definih 
memurement was obtained on my of them. 

The aptom of fissuring in the upper Mineral C m k  bagin does not 
appear to be nearly rn well dohod as that at Shoup Bay. Obsema, 
tions were made in the upper Minerd b k  b& on eleven veins, 
five of whkh Itmnded about east and weat, two from N. 70" ta 80a E., 
one N. 50' E., and two N. 20" W. So far au the obsem&tians go, they 
indicate that the prevailing strike of the veins i~ from N. 70" to 
90. E. Too few obsewations have been made near Vddez Glacier 
to justify m y  deductions as to trend of h u m ,  but those m d e  indi- 
cate one aptem striking about east and west and another striking 
about N, 30' W. 

The h r e s  am mostly marked by a zone of bredation and slick- 
enaiding. In many of the veins t he  fragments of country rock form 
much the larger part of the mebtariai included between t$e w ~ l b ,  the 
fomign mgttar brought in being very subordinate in amount. Shk- 



ensidea are h o s t  eveqwhem p m n t  on one wall, with mom or ~ Q Y B B  

gouge. In a few haures slickenside8 were found on both walls. * 
Some of tlmo ~ ~ B ~ u I w  am mmmkably persistent for long distm~~s. A 
number have been traced for mare than a q u d r  of a mile, and there 
is good reason ta believe that one or two have been idenaed at 
intervals for a mile to a d e  m d  a hdt  Unfortunately the vein 
U i  by no me- shows such praiahncy. In B B V B ~ ~  & U ~ B  which 
muld bo t m d  by slickenside arrd gouge far a long distantx the 
win matter practically gives out in a hundred feet or lw. In some 
fisaurss the vein matter Is in p k e s  almogt anmy a b t  for 
aomiderable distmms, and reappears f &her dong. 
Any statement as to the thickness of the workable ore body in a 

field where only one pmduotiva mine hae been developed can haw 
littlo value, for workability is oedently dependent on the cost of 
mining and the mount of the valuable minerds in the vein. M s t  
of the veins that haae been staked are narrow, m d  though aome 
larger veins have beon found, row of them exwed 2 to 3 feet in thick- 
ness. The common impression among the miners of the distfict ia 
t h a t  the promise of this field is'in n m d ,  lich veins rather t h ~ n  h 
large tleposits carrying lower values, and this view is justified by the 
facts in hand, Some of the lodes in the district, though they occur 
dong h e s  of mom or loss well-developed h u m s ,  amm to be verg 
local accumul'stions of quartz. These masses of quartz am vary 
irregular and seem, t o  have no persistency dong either the strike or 
tha dip. Ba some of these have extensive outcmps and show a l a w  
c o n h t  of gold, thay have given hopes of large worhble om bodies- 
hopes that were not realized when development wae attemptd. 
Some of these quartz mmes are local swellings along veins which in 
their normal thicekntrse may furnish workable ore bodies. Others are 
simply imgdar massea of mineralimd quartz whose continuation at 
depth or along atrike is found only in very small stringem. 

. There is Bttle evidence st hand regarding the continuity of veins 
at depth. Veins have been found at ma level and at altitudes of 
over 5,600 feet. This variation in the altitude of the v e h  and the 
fact that the m k s  stand nearly verticd and the veinal are c r o w  
cu tthg indicate that the are bodiea are not oonfieed to my parkicidar 
level, At the CIiff mine the vein baa been followed to a depth of 
400 feet below its outcrop. There is therefore no remn to  believe 
that the ore bodies will exhibit any greater i r s e g d a r i ~  at depth than 
they show along tho strike line in their surface outcrop. Although 
many of the veins occur in f i s s u k  which are traceable for aonsidera- 
M e  distances, it ia not to  be gupposed that d or even the larger part 
of the veins are of t h i s  charmter. Many of those lmted pinch out or 
disappesr in a shod distance dong the strike or along the dip. On 
the other hmd, some lodes hnve been discovered during undapund 
exploration that did not oubrop m d  yet aeemed to be well d h e d .  



~ d e r a b l e  prospecting has been done on the south gide of Port 
Valdez, where some promising ore bodies- are r e p o d  to ham been 
found. None of these were examined, but athey am said to be l q r  
and of lower grade than those to the north. Be t~ as it may, the 
fact remains that most of the development work baa been cxlnhed 
to the region lying north of Por t  Valdez. 

Theaccompanying map Pl. VI, p. 10S), on which many of the most 
important prospects are indicated, shows that the area in which 
tha om bodies have been found lies in a belt paralleling the inlet and 
extending fmm Columbia Glscier on the west to  and Bsyond Valdez 
Glacier on the east, a distance of about 20 miles. It should be added 
that proapecb have been found both east and west oI the area ,thus 
dehed. The most northerly prospects within t L  area are thorn on 
upper Mineral Creek, which are about 8 miles from tidewahr, It 
appears that t h e  inland limit of the occurrence of ores, as abooe 
defined, seems to be debmined by acckbility. Thus,far the pro* 
pectom have extended their search only to the headwaters of the 
~tmame flowing into Port Valdex, rightfully regarding the region 
beyond, with its high ranges, as toa inaccedble 8t present to permit 
tho de~elopment of any ore bodies that might be found there. Tbe 
gold-bearing area, as thus outlined must in light of present howledge 
therefore be regarded aa a topographic province in which o w  have 
been found rather than aa a geologic province within which the con- 
ditions for tho occurrence of mineral deposits are more f avomble thm 
they are elsewhere. The actual limits of the pmspeetive mineral 
district will rcmain to be discovered in the future, when the howl -  
edge uf the geology is more nearly complete. 

Little is known d the plogic association of the ore Mes thua far 
&overed, In Picw of tho intimate relation1 which exists in most 
of the Alaska motallifemus districts between B s  occurrence of ores 
and of igneous intmsives it is natural to look for 8hdar relations h 
the Vddez, district. Here, however, the evidence is largely negative. 
Intrusive rocks are by no means common h the a m  examined, nor 
does the glacial drift indicate the presence of any large masses of 
, intrusiaes in the hgh Fang- to the north. The facts in hand do not 
wsrrant the conclusion that the minssalization of hha district had any 
connmtion with igneous intrusion, but a detailed survey may show 
more intrusive rocks in the district than is now supposed. Gold o m  
ham been found in the areas of slate, of slate and graywacke, and 
of grca~acke. It appoara, however, that the country rock adjacent 
to  the ore bodiss usudy has a more or less wsll4eveloped cleavagg. 
In other worda, no promising ores have been found in t h ~  m m v e  
E B m h, A M  H., C h l O g J O  M W M  d A h k a l ~  mebWmu low Bun. U. 8. Qwl hme$  No. W, 
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grapacka. Beyond t& f ~ c t  there in no evidence of my direct 
relatip between the lilthobgy of the muntry mxk and the occnmnca 
of ore. On the .otbtw hand, it ~ ie to be aqmbd that the various 
t p  of &mts found in the district may fracture in ~~t 
manner and thus affect the con tinu ity of the om bodioa. The data in 
hand EWO insufficient, however, to estabbh m y  genedimitions con- 
cerning the character of the fractures in the different ma&. 

The minerdogy of the om,  80 far as it it3 known, is simple. fn 
most of the o m  pyrite, gold, and qntiferous galam am the only 
mnetdlifemus minerals recognized. Grant found mme pyrrhotih 
and clialcopy&e in a small vein about thwquartem of a mile west 
of Fort &cum. Chdmpyrito has also been found on Solomon 
Gulch, on the south shore of tho bay. hrseno pyrite o m  are reported 
from this,prt of the distriot. Pprrhotite is said to occur on the Blue 
Bird claim, loasl&d near the west antranco to  Shoup Bay. 

The gangue mineral is Jmmt entirely quhrta. Zcroacopic d p i s  
of mqny of the ores reveals the presenoe of eome calcite, but in only 
a few p l ~ a  did tbis mineral form momthan a ~ m d l  proportion of the 
gangue. Feldspar, chiefly albite, was observed in 8everd of the veina 
which weh studied under the micrmcope. The typical ore of the 
district is pyritiferous gold-bearing quartz, in msny p i m a  cafl.lging 
a Fttle galena. Pyrite, always the moat abundant rnet~iferoua 
minerd, occurs both in granular aggrqptes and in a m d  cubical c p  
tals. The gdena is present either in mall isolated particlee or in 
m i a t i o n  with the pyrite. 
In the unoxidized vein material G b l e  f r ~  gold is selatidy ram. 

Wheq pment it Q C C ~  in mall flmenta snd particlea. Mmt of the 
free gold o k w d  was in the weathed portions of the v&, where 
it js ai;soci&ted with iron%taind quartz. 

The quwe vaties in color from white to blui~h a d  in p l m  is 
&muus. *.lpst of the veins show quartz crystals. In many veins 
am dm= lined with mystale of vitreow prtartz. The calcite, which 
w& seen only under the m i c m p e ,  occurs in ~ m d ,  irregularly out- 
bed m a w .  Tl~e feldspas @nerdy occurs in well-devdoped c r y ~ ,  
tds. In some of the veins the feldspars constitute a surpkingly 1-9 
percentage of &a gangue material. hlasees of country rack form a 
l u g s  proportion of the vejn matmid ia many of the lodee. Thma 
vary from horn= several, feet in diamebr ta s m d  fragments which c m  
be seen only under the mimseope. ma larger fragmente, 'which ' 

&ow relatively less alteration than the am&, am dicified, rwricitir.d, 
and u&allyL bsllvily charged with pyrite. Small ve ide ta  of quartz 
forming na@orlrs through the fragmenh are common. The s m d  
frqrnenta of c~uritry rock are in mmy places entirely recrystallized 



and am m d e  up of qn- mosai~ ,  calcite, and ~ericita, with much 
~fitfJ. 
b y  of tkm reins ate banded, dark and light layers- dtamathg. 

n e a e  to be made up of bmds af countty rock mnsisting of 
qu-, mica, md pyrite, alternating with bmds of quartz ctlITging 
pyrite and in many phcm calcite. Some veins that cut amas cm- 
kinweow m l m  contain carbanacebus matter, probably graphite. 

Most of $he specimens of ore rn1Eect.d by prospectom are taken from 
blw s d a c e  outcrops and ahow considmable oxidation, which does not 
m m  to extend to mat depth, At the CM mine evidence of oxida- 
tion was twm t;o a distance of about 100 feet from aurhca but was 
distinctly marked for only about hdf this distance. Oxidation of 
abut the eane depth was noted at the few other localities where 
okrvntiona wem possible. In other places the decided decrease in 
gdd at a depth of a few feet indicates that oxidation was in such 
placm mry euperfioial. 

The important question 01 the goId content of the veins does not 
dmit of a categorical anewer. There has been relatively little 
alrmpEing of a kind 'to yield d e t e  information mncernbg gold 
vdam of the lodes of the district. Current reports indieab that the 
Cliff vein has averaged about $50 to the tan, mostly in free gold, with 
V A P ~  little change in depth. The cancentrates are ilairl fo run about 
7 per oent and c m y  a b u t  8100 worth of gold to the ton. This is 
probably sf air memure of the gdd content of the ores of the distriut, ' 
thongh many pmperty owners report values ranging from $78 t o  $200 
cmd even lugher. It is needleas to date that many veins carry very 
littlegold--only 82 to 83 to the ton. Rich spota in aome of thsge veins 
btlve d e d  pwepechra who have not done careful aamplhg. 

CEOm P u m a & .  

&me of tbs stmema of the Vddez district wen, ?mown to  carry 
earif- gravels long before any workable quartz wy discovod, 
but up to  the preaent time there hm been no important placer mining. 
The a d a c e  gravels on Mineral, GoEd, and some other strssms of the 
dhtrict ham been sluiced in a smdl way, but their gold content. wes 
not hqh enough to warrant profitable exploit  tio on by the simple 
methoda wed, 

. On 'Mineral Creek, Gold Creek, and ia Soloman Meh, as wd as 
on aome of the other ~ t r e m ,  them are gfsvd-Wed bash that seem 
to a%& abut the only hope f o ~  placer mining in the district. These 
gravels are known to  he auriferous on the surface at l w t ,  but few, 
if any, nttmpta 8ppertr to have been m d e  to test them to  bedrock 
A hydraulic plant which is being installed on Gold Creek affords pra  
m p t i v e  avidwoe that the exploiters have mads some teats of the 
axton t end vdus of the duvial deposits they propoSe to  mine. 



CT$T miw.-The f ollowkig account of the ,138 mine is b d  on 
notes taken in 1010, whon only the main lovd and workings above 
had been openod up, and an one very brief visit t o  the lower level 
made in 1911. The mine i~ on the north-side of Port Vddez, about 
a mile east of the ssetorn entrance to  Shvup Bay (PI. VI, p. 108). $n 
outcrop of the vein was discovarod in 1909 ie 8 cliff dose ta t ide  
water. The vain was subsequently found on a hilI slope about 100 
to 200 feet above, and has baen traced probably over 600 feet and 
yepo~ted beyond. Sinco 1910 it has been syatematiedy developed. 

The countq rock at the mine appears to  be chiefly dark siEicesus 
slate or phyllite, Ioe~lly c~ibonacsous and with a hlocky cleavage. 
This date carries n i c ~  and in plwm is 'heavily charged with h e l y  
divided pyrita, which occurs in veinlets cutting the foliatim and h 
&o disseminated dong cleavage plane. SIickeasided surfacm 
occur dong thme veinlcts, showing that there has been movement 
shce tho pyrite 7 ~ a s  formed. 

The vein fdowe a well-defined h u m ,  which sttikes from N. 30° 
to  N. 45O W., probably a~ereging abut 36", 'and cub acrm the 
foliation of the dab. At the outcrop and in the workings abovo 
the main tunnel it d i p  to  the southwest at m angle of 50" to  70: 
but exhibi& some rolls. Thmughou t the mino workings, which now 
reach a depth of s h u t  f OO feet below sea level and extend for about- 
600 feet along the vein, the h u m  is plainly remphable, bat in 
placea the vein meterial is ~epresented by only half an inch of gouge. 
Where rnincd the lodo probably aversges from 14 to 30 inchea, but 
it locally widens to  about 4 feet. In same placea the lead is made up 
of a single vein of quartz; in othm of a network of quartz stringers 
aeparatcd by masses of countrg rock. 

A smder vein, which hsa s course about perallel with the main 
lead and which ia about 45 feet distant from it has h n  opened up 
on the lower level. The ore amma to be of ahat  the same character 
ss that of the main'vain and iq said to  be of a h t  the same value. 
There is mme evidence that this may be an &shoat from the main 
voin. 
The ore conaiata of bluish to white vitreow quartz, with inclusions 

of countv  rock. The ore contains pyrite in disseminated grab or 
o ~ t &  md some galena. It ia free-milling, but gold visible t o  the 
naked eye is comparatively rare. Microscopic anal+ shows that 
it carries rrome albite md some calcite. 
The the-stamp mill which had been installed md suw&ssfdy 

operated for about a year was burned in 1911. With characteristic 
.energy tha mmsgernent a t  onm began to erect a now miEl of five 
stamps, which w a ~  completed and in operation before the end of the 



year. Meanwhile mining was continued and the ore was rrbipped So 
Tmxma. 

Several properties dong the north shorn of the bay east of the CUT 
mine have been more or less developed. Tho moat work has been 
dona on the Imperial, s h u t  2 milcs east of the CUT* where an adit 
tunnel has been driven in at sea level and an air campressor htd led .  
The property wea idla at the t h e  of the writer's *it in September, 
I91 1, and the underground workings were not examined. Judging; 
by t;he direction of the adit, the vein appears to be parallel to that 
of the Clifl. 

S h p  Bay a d  Coturn& G h c i k  re$md.-The Alice claim ib3 located 
on a well-dehed fissure on the north shore of Shoup Bay. Thie 
h u m  tronds about N. 62" W. and dips 70" to SOo S., croascutthg a 
series of interbedded slates snd graywackes. It ia trwohble across a 
point to tho wategs edge, a, distance of about 1,100 feet. The foot- 
wall side is well defined by slickensidea and in placea tho hanging w d l  
also shows similar evidcnce of movement. Only a little work had 
been dona here at the t h e  of the writeris s i t ,  'but the vein seemed to 
have a thickness of 7 to 22 inchcs. Tho vein material, which is h e a d y  
iron stahod, consish of a mrrss of brewiabd and silicified country 
rock cemented with pylitiieroua quartz and c a q h q  considerable 
viaiblo free gold. 

About hall a mile nozlthwwt of the Alice dab there iEl another 
h u w ,  which t m d s  ahout N. 10' W., and dips ta the west at an 
angle of about 70" or 80". This &sure b traceable from tidewater 
for  over half a mile md its hanging w d  side seems to be weU d h o d  
and dickensided throughout thin dhtrtnco. The vein matter shows 
a varying composition and thickness, ranging from a few inche~ of 
crushed data with but litt1o quartz or other eviaenm of minerdha- 
tion to 12 to 18 inches of quartz and slsto fragmenta carrying pyrite 

' 
and galena. Thia vein is said to casry very little gold, but it is 
reported to contain considerable silvcr. Tho Silver Gem claim is 
staked on the north end of this Gsauro, where an adit tunnel about 400 
feet long has been driven. LSome work has dso been done by the 
Shoup Bay Mhing Co. at a point more than bdf a mile to the south. 

It is rnportd that a quartz vein has been found about 500 foet 
abovo tha sea on the wcst side of the entranca to Shoup Bay. Thin 
vein haa becn atakcd aa the s+cded Blue Dird property. It was not 
viaited by the writer. T h e  vein is said to  striko about east and west, 
pardel to tho slato bedrock in which it omurw. J t  is reported that 
the lode haa been exposed by open cuts for a di~tsnce of about 100 
feet. The ore is said to . c q  pyrito, a Iittle pyrrhotite, and free 
gold. Near at hand also is the Whistler lode, in which<the vein 
material consiats of silicfied slate fragments and quartz, both csRging 
pyrite and some free gold. 

- 



The Sedy-Davis property, located on the east side of Shoup Bay, 
was not visited. Eere rt vein is said to have been opened up by three 
mmt tunnels. From the position of thme tunneh as seen from a 
distance, the trend of the vein appefsrs to be northerly, but no mem- 
umment waa obtained, Thi Gold Bluff claim, near the easlt entrance 
of Shoup Bay, was not visited either. 
The Spmhh and the I. X. L. claim4 are loctbted near McAllistw 

Creek, about a mile from tidewater, and lie on the same h u r e ,  
which atrikes from N. 70" to  N. 88' W. Sliokensides are found on 
both wds.  The vsin so far as exposed ia about a foot wide and 
includes bmoiated slate, quartz, and pyrite with, it is mid, free gold. 
The I. X. L. claim joins the Dorothy vein, which etrikm.about N. 4 5 O  
W. At their junction a cut shows nearly 3 feet of vein matter, made 
up chiefly of fragments of country rock, cemented by quartz with 
much pyrite. Here bath w d a  are well dehed. ' 

The Shoup Glmier Co. is developing a vein on what ia known as the 
Palmer claim. It is about a mile from tidewater and ia said to  ba on 
tho same &sure as tho I. X. L. A tumeI bas boen driven for about 
100 feet on the vein, which strikes about N. 60' W. and stands nearly 
~ertical. The hanging wall is well d h e d  by a slickonside, but the 
footwall is not so well marked. The movement hm crushed a zone 
of the country rock from 2+ to about 43 feat wide. There is a gouge 
on the hanging wdl aide. This zone of crushed rock, said to carry 
frea gold, is permeated by quartz stringem that c a r y  pyrite. 
The Big Four dhim haa bsen staked on a vein outcropping in one 

of the tributarim of upper McA2listcl- Creek, about 2  mil^ from the 
beach. Thia win strikes about N. 35' E., dips 70" to the northweat, 
and crosscuts a date bedrock. It has dean walls, and in 20 feet 
varies in width from 1 to  3 feet. The ore is banded, includes ppite 
and galena, and is said to carry only a little gold. This vein c& 
more calcite than h normal for the veins of the district. About 
30 feat away there is another .vein, s t m h g  about east and west, 

'having a width of 1 to 2 feet. 
A shear zone in slat-, which a t r i k ss  about N. 40" W., occurs on 

the divide bo tween the head of Mc$llis ter Creek and Shoup Glacier. 
This mne contains some hn+tained quartz stringers which have 
been staked ss the Alder claim. About s mile to the wmt tare the 
Hecla No. 1 and Hecla No. 2 claims. They are located on p d e l  
shear wnas which trend about N. 40" W. and cromcut a graywmke 
and slate aeries. The zone of shattering on Hwla No. 2 is about 7 
or 8 feet wide, and includm irregularly distributed mmsm and 
shingem of quartz. ' The quartz carries pyrite, some arsenopyrita, 
and gdexlt~ I t  js reported that the aame shew zone has been recog- 
nized on the mountain about half a mile away from the cut, and 
that it is there 10 to 15 feet wine. The vein materid is said to  c q  
aome gold and higher vdua in dver. 



The Ford & Thornon Mining Co. is reported to have done work 
on a group of claim located near the Gold Creek divide about a mile 
from Shoup Glacier. A quartz vein 18 to 36 inch= wide is add to 
have been traced over 100 feet on the Saver FaUs ciaimam Thie vein 
strikm about M. 60' W. and stands about vertical. The quartz is 
well cyatalliaed and carries pyrite, galena, and free gold. 
The Hwan property, belonging ta the Mafield Mining Co., s located 

new the Columbia QIacier, about 6 miles from Shoup Bay and 8 
miles from Columbia Bay. It was not visited, but the vein ia said ,to 
strike about east and weat, to have been traced about 1,000 feet, 
and to be from 4 to 8 feet wide. An offshoot trendmg northwest 
gom out from the main vein. Developmsnts in September, 1911, 
cansisted of s tunnel about 50 feet Iong, intersecting the ~ e i n  56 feet 
below the outcrop. The ore is an ixon-stainad, weU-cvtallized 
quartz with much pyrite and is said to carry hgh gold values. 

Bold & e & . 4 l d  Creek was not examined nor was m y  inform* 
tion obtaiped abut  the prospects on it. A trail hae been built up to 
the lower basin of Ghe creek, where e hydraulic plant for placer 

, mhhg was being ixlgtalled dwkg the summer of 191 1. 
M i d  0~aek.-The Bushr, Sunshine, and H d e s  claims m 

located on the west slope of Uinerd Creek v d e y  2,800 to 3,400 feet 
above the sea and about 8 miles fmm tidewater. They can be 
reached by a horse trail horn Mineral Craek. At the Buster claim 
about 18 inchea of quarrrtz whioh strikm about N. 50' E. is expmd 
on the surface. The Suashine vein.htma been developed by a 25-foot 
tunnel in which a vein 2 inchea to 1 fwt in thickneea is exposed. 

. This vein varies in trend from about N. 60" E. to eaatrwast, The 
ore reported to carry some free gold is pyrite and galena, with a white 
quartz gangue. The Rerculm vein outcrops for about 50 to 70 feet, 
with a width of 18 to 30 inches. It strikes about N. 80' E. and dips 
70' N. High free gold durn  are reported in this vein. 

The Bii Four claim is located near the divide st the head of Brevier 
b k ,  a w e a h  tributary of Mineral Creek. The vein outcrop on a 
steep tdus slope broken by s m d  clifts at an altitude of over 5,000 
feet above the sea and ody about 200 feet below the crmt line of the 
ridge. It9 trend vsriag from N. 55" to 80' E., a d  it d i p  70' ta 80' N. 
Its width varies from about 1 to 3 feet, but in places it sweUs out to  5 
feet. The vein can be traced on the surisce for about 200 feet, but is 
offset by several faults whose trend is N. 10" E. In two piwa the 
vein h entirely cut out by faulting. It is made up of iron-stained 
vitreous cqwtd lkd  quartz and said ta carry considerable gold. 

The Millionaire daim is also looated on upper Mineral Greek, 
almost a mile north of the Buster. It is an irregular quartz vein 
from about 4 to 24 hoha Mder;~Vqh is. a& tm. carry muoh gal& It 
strib about eaet and west and dips 70' to SO0 N. The country rock 
is date and g r ~ y w d o ,  ~tnInng about N. 70" E. and dipping 60' M. 
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The Monte Vm10 claim is about half a mile north of the Millionaire. 
It i~ staked on an irregular body of quartz, which brmchea in several 
dirmtiona. W b t  seem to be the main lead strikes N. 50' W., but 
another shoot trends N. 50' E. This lode can be bated only a b u t  
50 feet, but in places is 8 to 9 feet wide. The vein matter is h n -  
stained quartz and includea soma d m -  showing wdlde~doped 
myst&. Pyrite ia diasminatd through this ore, which &Q oturiea 
Borne gdena. It is said that specimens taken from surface cropping 
of the vein carry considerable gold. 

A 30-foot tunnel baa been driven on the Min~raI IClng claim on 
the mu th side of Brevier Creek, about onequarter of a mile above its 
mouth. A qumtz vein about s foot wide outcrops here. It strikes 
about N. 40' W., and stan& about vertical. About half a mile 
north of this is the Chesna claim. H m  EL 3 tu 4 foot quartz vein oub  
crop, which pinches down ta a foot En the tunnel and fmally, at a 
di~tauce of 50 feat, can no longer be recognized as a distinct vein, 
Beyond this point tbe tunnel penetrabe a zone in which a stockwork 
of qua* stringam occurs i~ the date country rock. This stock- 
work has a well-dehed wall on the south but on the north has no 
definita boundaries. Them lodes strike nearly e& ahd west. Just 
aouth of the tunnel a network of veins is exposed in the creak bed. 
Some specimms from the quartz at the entrmce of the tunnel m d  
from the network of veins are said ta have yielded bgh values in 
gold. 

The Mountah View claim is oq the eaat slope of the Minerd Creek 
vdey at an altitude of about 2,000 feet and just opposite the mouth 
of Brovier C~eek. Here there in a quartz vein east and weet trendmg 
and dipping about 70" h 80' N. Ah its point of discovery it hss 
a width of about 3 feet, of which If feet, next the hanging wall, con- 
siata of mami~e imn-staked quartz with some date hagments. The 
balance of the lode is made up of slate fragmgnts with, however, a 
Zmge amount of vein quartz. A tunnel intersects the vein at a depth 
of 30 feet, whem ita wideat psrt is about 30 inches thick. In driving 
the tunnel the lode was lost, but later a small vein, which may be 
the main lead or may be a strinqer, was found in a crowcut. The 
vein material is qum8, accr>mpmed by some feldspar and carbon- 
ceous mathr and much yellow pyrite. It is reported that the gold 
content of the vein at the outmop is much higher than in the vein 
in the tunnel. 

There is a shear zone in the date graywmke wries on the eaat side 
of Mineral Creak about a mile above the roadhouse. Tbis mne, 
which strikes about N. 65" E., is 2 to 23- feet wide. Within. the crushed 
zone are a number of quartz veins, the largest of which is 3 ixlchea in 
thickness. These veins, as well as the crushed rock, am imn stained. 
The Oold Sunhght claim has been atalwd at this locality. A M a r  
zone was observed on what is known a~ the Oleson & Woods property 



in s series of alates at I U ~  altitude of about 2,000 feet ahve the sea 
md about a mile southeast of the rodhouse. T b  zone trende 
about N. 25' W., and dip 70" E., and hm heen permeated by h n -  
stained quartz veine, the largest about 1 foot thick. It is reported 
that a quartz vein 2 ta 3 feet wide htls bean staked near this locality 
as the Golden Dollar claim. This claim was not visited by the writer. 

A claim, h o r n  $s the McIntash property, has b ~ n  ehked on the 
west side of Mineral Crook, nearly opposite the roadhouse. At this 
lmdity them is m irregular shear zone, which traverses some gray- 
wacke, trending as near as can'ba d e M h e d  about N. 70' W, This , 

zone includes fmm 1 to 3 feet of shattered rock and some quarts 
veins. This lode has no well-defined walls. 

The Valdez Banmze c1dm is located clone to the divide between ' 

Mineid Creak and the Vddez Glacier. It hea at  an altitude of abut  
4,350 feet, and is about 33 miles due east of the Mineral Creek road- 
house, from which point i t  a m  ba reached by 8' horse trail. The ore 
body, which outcrops es an irmpdarlp shaped mass in a a l a ,  ia from 
2 to 5 feet thick and b tmesbie lor about 50 feat. Iks strike varies 
from east and west to X. 75O E., and ia about pard101 &a the cleavage 
of the slab that forms tho country rock. A tunnel. has been driven 
for about 100 feet just below the o u m p  of thovein. In thii tunnel 
the vein first ehowa a t h r c h ~ s s  of 18 to 24 inches, and then narrow 
down to 2 inch- of ribbon qwartz, which Enally also disappears. 
The footwall is well defined By a sfickongide and continues beyond 
the point where the quartz haa pinched out. A crosscub revealed 
mother I m p  body of quartz, which carries some iron pyrite but is 
eaid not to contain much gold. 

The Blue R i b h  dsim is a b u t  a mile northwast of tho Bonanza, 
wbem an east and weat quarts vein, which is pardel to the 
foliation of the d a t e d  slates, ha9 been traced about 1,000 feet. 
At tha west end the quartz fdhg appars to pinch out, but the 
timure is continuous. At the widest place seen it included about 8 
inchea of ribbon quartz, aaid to carry mnsiderable free gold, a d  4 20 
6 inches of white quartz, which carries pyrite but no free gold. 

The William Gender prospect ia 3socated on the north s lop  of the 
h t  Fork of Mineral Creek at an dtitnde of about 4,000 feet. It was 
not visited, but the vein is said to be fmm 18 to 24 i n c h  wide,to have 
good walls, and to carry considerable gold. 

V& GEacieP m$m.-The Valdez Mining Co, owns a group of 
claima on the west side of Valdez Glacier about 8 milea from t i d e  
water, at ae altituda of a b u t  2,700 feet. It can be meehed from 
Valdez by B horn trail which tmwraes the glacier for some distance. 
The muntry rock mmkts of interbedded schistme gravacke md 
date, which strike about N. 75" E. and dip about 75" N. ?!'he vein, 
which a6 the outamp is about b tO 6 feet wide, strikes about N. 60' W. 



md dipa 70' S. hi adit, which W d k 8 S i  fhe W k  8 depth 0f ab0lIt 
60 feet,has been d r h n  110 fset. A winze h ?.mn m k  50 fwtbdow 
this level, at which dapth s drift h~ been m a  an the vein for some 40 
feet. The vein at this depth is weIl d e h d ,  baving gomi wdls and a 
gouga on the hanging wall. The vein is from 3 bo 8 feet wide in the 
undergmund workings. It i~ made up of ribbn quarts, which car- 
riea the gold in high values and meruJuree from 2 td 4 feet in thicbew, 
&id of mmive white quartz. On the lower l d  the ribbon quartz ia 
from 24 to 50 inahser wide. The white quartz dso oarries some 
gold, The ribbon quartz includes coarse pyrite massea and  crystal^. 
The vein includes drums mntaining well-developed quartz opta l s .  
Another adit, mhich hsls bean driven about 115 feet, i m  intmded to 
orosslrut the vein at a depth of 330 feat in a distance of 300 to 325 
beet. The Ibex gmup of olaima Iiea about one-fourth mile northwb 
of the Vddaz tunnel, ,where s 4-foot vein outmope at an altitude of 
about 2,600 feet. Both w& of this vein are well ddned, Banded 
quartz in thia vein is said to oarry gold in high values. A tunnel has 
been driven about 200 feet, but the vein wtw lost at s dietmce of 100 
feet. The Ibex vein is hlieoed to lie on an extension of the Vddm. 

A number of o h r  olaima have been staked in the region adjacent 
to Valdez Glacier, mme of them east of the glacier. There was no 
oppodunity to examine any of these daima. 

Vddez, a kmn of 700 or 800 people, is about 1,230 nm#icd milas 
from Seattle. W o  stemmihip linm maintain a aePPiae of dx trip 
m o n ~  Imtween Vnldax and Seattle, ths vya&e usually taking nbout 
five days. VaEdez is the comt terminal of, the military road ta F a b  
b~nks, and until the Copper Rivor Railrod waa completed moet of 
theidand travel,wmbythbroute. V d d ~ i s m m e c t d b y c a b l e  , 

with other Alaska, ports and with Sea%tle, and by telegrqh line with 
pointn in the interior. The town in  well built, h w  wbmes,  b h ,  a 
number of hotels, good stom, and telephone and ehtzio-light serPloe. 
It is tha headquarters of the Alaeka h a d  Commission ~snd of the 
Coppler River section of hhe militmy hlegrsphio -*pice. Fort Lis- 
cum, an Army post, is on the muth aide of the bmy, where there is b n 
wharf. Tbe only other whamea on ths bay are one near the mouth of 
Mineral Creak, where there is a small ~ e t  tlemnt, and one at the Cliff 
mine. A mad and trail lead up Mined Creak for a dktmce of about 
8 miles. At low tide, wegons can be driven from Vddes to the mouth 
of Mineral Creek. There is a new trail pwt way up &M Cmk. 
&side from them, there are only a few foot trsile in the entire dbtricL 
Travel along the ooagt ia anay by gasah& leunc;hm, of which there are 
a number at Valdez. 



The town affords a good ouGtting pint  for work in the district. 
Prmkns and supplies are not high, except cod, most of which is 
bmeght fmm Vancouver Island and a d s  at $12 to $16 a ton. 
The district contains some trees which can be used for mins timber . 
and rough lumber, but most of the good lumber ia bmught from 
Seattle. 

The stmng relief and steep slopes favor the openitq of lodes by 
-cat tunnels, The heaviest item of expense is usually the trans- 
portation of suppliss and equipment from tidewater to the place of 
utilization. 

BUMMAFLY A N D  CONCLlY8IONLS. 

The bedro~k of the region is m d s  up of closely folded and faulted 
date and grsgwacke and a little gmenstona echist, with, so far tm 
h o r n ,  only a few igneous dikes, Auriferous quartz vein3 constitute 
theimprtantknofl;n mineral deposits of thedistrict. Part sf those 
devdoped follow well-marked fissures, which can be traced for con- 
aidmable distances. In pa& of the district there are two ~ y ~ t e m s  
of of=. There is no reason to auppose that these h u r a  will 
&bit any greater imguIrrrity at depth than  they do along the aur- 
fw. Although many of tho b u m  ara traceable for considerable 
distmm, tho vein fiUing of somo of thorn locally pinches out mm- 
pletely, in gome h r e s  t o  reappear farther along on the strike. 

The principal metallic rninerels of the veins are pyrite U o d y  
aurifmua), free gold, argentifemus galena, sand in a few localities 
pyrrhotih, chdmpyrite, and arsenopyrite. Quartz is the chief 
gangue minerd and in many veins appears in more or leas crgstabe 
form. Cdeite occurs gparingdy in most of the lodes, and in a few 
constitutes a mnsiderabIe proportion of the ~ a i a  matter. Feldspar, 
*hiefly albite, was abewstl  in several veins. Where veins cut car- 
bonaceous rocks, graphite is found in the gangue. 

Many of the ora bodies that have been opened up are mnes of 
brecciation dong fault lines, which hve  been prmeahd by quartz 
and pyrite. In theso the fragments of country rock are usually mom 
or leas rscrgtstallized. The mmtrg rock and o m  ars similar to thme 
of tha Sitka district.' 

Thm is no romon to believe that the gold content of the mt i f e r -  
o m  quarta veins wdl show m y  peatar variation st a considerable , 
depth than it does at rt modemte depth, but in rnmy places the 
weathered ouhrop shows marked surface enrichment. b a y s  of 
aamples of quartz veins from surface outcrops, even if capefully taka, 
tnre likely to be very misleadhg. Mmy samplas taken from aultcrops 
show a gold content of $100 or more to  the ton, whereas samples 
taken 20 or 20 feet below the surface at the same places contain leas 
than $10 in gold to the ton. 

I -pi, Adolph, 'Pha 81th mlnIng district: BaL U. S. Qaol. gwmy Na aaq IOU. 
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The most enmuraging fatare of the district is, of emm, the fact 
that one lode has been profitably mined to a depth of about 400 fwt 
and for ahut  500 feet along the etrike. So fer as can ba 8een there 
are no geologic conditions at the CW mine which are not found else  
where in tho e o n .  .Although, as in dl mining camp, much the 
larger number of the claims ataked give little promise of developing 
into minw, yet there a number show results that fully juatify further 
exploitation. The facta at hand indicate that it will be a district of 
emnU rich a& rather than of I q e  low-grde deposits. Some 
larger deposita of low grade, which were not visited, are, however, 
reported to occur an the south ~ i d o  of the bay. . 

The goographic limit9 of auriferous mineralization, aa indicated by 
&co~ery of gold-boaring veins, seem to be determined by amessi- 
bility rather than by goologic conditions, and no evidence in hand 
indicates that the ore bodies are limited to the  pa^& district in 
which they have thus fur boen found, The outlook for further d b  
coveries is therefam good and is made more hopah1 by the fact t h a t  
auriferous quarta has boon found on the oaat, along the Fairbanla 
road near Beaver Dam, and on the west, near Port Wells. 

On tho whole, tho oommerciaI conditions in tho district are favor- 
able to economio development, The plicm for most commodities 
except ooal are reasonable. Much of the dhtric t readny ac,ccmibla 
from tidewater and mast of it could b rendered accessible by ma& 
and trtxils at no great cost. Economies could bo introduced in mining 
by making available the wabr powers which are not now being 
utilimd. 



GOLD DEPOSM'S OF THE SEWARD-SUNRISE REGION, 
KIZNAI PENINSULA 

By BEIBTRBND L. JOTZN~N. 

INTRODUCTZOM, 

The following papr is a preliminary report on the main featurn 
of the distribution and occurrence of gold-bearing lades and placer8 
in the northern part of Kenai Peninsula and the, adjoining Crow 
Creek district. T h e  dkcussion of the mineral muroes  is preceded 
by s short &sum& of the principal fmtors bearing on their economic 
development. A mom mrnp1ete report on the m i n e d  m o m s  of 
this region is in preparation. Many of the data on which this report, 
is bawd were obtained by the writer during an examination of the 
Pde and pIacer prwpeets of the region in the sunmer of 1911, but 
£ha use has hem made of field notes and repoh of others, 

The mineral re sourn  af this district were first examined by tke 
Geological Survey in 1895, when Beclcerl visited the plsamn near 
Rope, then recently discovered. Early in 1898 Mendenhall "made 
a hasty examination of the Mills, Canyon, and SixmiIe creek place& 
Six p r s  later, in 1904, a more detaiIed examination of the min- 
eral ~~ of the northern part of the peninsula was mads 
by Moffit: who gave particular attention to the gold placers, then 
the only sonm of gold in tha distrik In Inhe fd of 1906 Paige 
and Enopf visited the placers of Crow, Canyon, m d  Sixmile creeks 
and the East Fork. Grant and H i m 6  have briefly described 
the gold Iodm which were visited by them irr. 1908 and 1909, and 
Brooks hns made numerous summary no- on the mining industry 
of the region. In the work of the last seaso? s@d attention was 

- - 
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given to the deposits of gold quartz, which have h d e  increasingly 
important during m t  ywrrs. The wrikr wishes t9 h o w l e d g a  
the many murtdas shorn him and the data furnished during the 
progress of the investigation by pemns inkrested in the devefop- 
ment of the mineral resources of the region. I 

QEWER&I;  IS OF TgEl-I N. P - '  

C)EOGW'JI :  

Kenai Peninsula, which has an area of about 9,00, square miles, * 
lies in tha northern portion of the great mthwatd-facing bend 
of that part of the Pacific coast line which inclo&s the Gulf of 
M d s .  Most of the peninsula 1ia between meridians 14R0 and 152" 
west longitude and parallels 5 9 O  and 61" north latitude. The h n d -  
ing waters am Prince William Sound, the Pacific Ocean, Cook Inlet, 
snd Tnrnag~in Ann. (See P1. VII.) 
The surface of the peninsula exhibita two wideIy differeat physi* 

graphic features. Mountains 5,000 to 79000 feet high and valleys 
deeply cut by glacial sction, remnants of the former ice sheet still 
remaining in the higher prts of the ranae, m p y  the eastern, mntral, 
and southern psrts of the mgion, covering approximately thm- 
fourths of its ma. The remaining fourth cwsista of a b m d  low- 
land, 25 r n h  wide, Bxtending along the entire w&m side of the 
peninsula fmm Kachemak Bay to Turnagain in. The gold quartz 
ladas are restricted to the mountainous area, M are most of the placers, 
although b c h  placers occur a t  Anchor Point, on Cook Inlet, and 
auriferous gravels are reported to occur on the lower Kenai River. 
The watemhed between the Cook Inlet drainage and that of the 

Pacific Oman and Prince William Sound lies close to the southeastern 
side of the peninrmla, so that most of the drainage of the peninsula 
mtem Cook Inlet or Turnagain Arm. Kenai River, dischsrging into 
Cook Inlet at Kenai, is the largest stream on the peninsula and 
dmina its entim central portion, including lakw Skilak and Kensi. 
Rasilof River, which flaws into Cmk Inlet a short distance south of 
Zhnai, dr~ina Lake Tustumena, the largest body of fresh water on 
the pinaula.  Lakes SkiIak and Tusturnens lie on the Fxlrderland 
between the Renai Mounhins and the Kenai lowlsnd. Two smaller 
streams, Chickaloon and Big Indian rivers, drain a portion of the 
Kenai lowland and discharge into Ghickalcmn Bay new the west end 
of Turnsgain Arm. The principal streams tributary to  Turnagain 
,4m witbin the rnonntainous area are Placer, Portage, and Twenty- 
mile rivers and Resurrection, Sixmile, and Glacier creeks, The 
stfeams of the Pacific and Prince William Sound slopes are short, 
none of them, except Resufiection River, being over 15 miles in 
length The W a r n  of mod of the stmm varies greatly in 
different seasons of the year h a u s a  they derive a considermsGle part 
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of their watem from glaciers and melting mows. In the mountain- 
ous area the steep p d i e n t s  of many of the streams and the numer- 
ous waterfalls offer possible sonrces of power for use in mining. 

-TE. 

The following table adords a means of comparing the climatic 
conditions on the north nnd aoutlr sides of the peninsula. The data 
wera obtained f m  the annunl reports of Alaska agricultural experi- 
ment stations for 1908, 1909, and 1910. T h e  observations a t  S e w d  
were made by W. A. McNeiley ; those nt  Sunrise by k Lawson. The 
climatic conditione at these two places are obviously gomewhat dif- 
f e m t ,  Itbe Turnagain krm w t i o n  having much colder wintern and 
considerably less rnjnfall, although the number of  day^ with precipi- 
tation is slightly greater. Both the recording stations are only a few 
feet above ma level. In the interior of the penhsuIa, where the ele- 
vation is considerable, the wintem are much more severe. 

- 
Bew. 
ard. - 

1m. 
Fern ............... la 
Mnrch .................. B 
A I1 ................. .. M 
b? ay .................... fi5 
Jun? .................... AO 
July ..........-...-..-.. 7.3 ................. Auaust 71 .............. Rnptnmbcr L5 
Orwhr  ................. 61 
 NO^^ .............. 4* ............... Ilwunbpt 41 

IWR 
Janagg ................ CS 
Febnmq ............... 44 
March .................. 40 
April ................... Cc 
Mny .................... 73 
Yunn ................... 81 .................... n 
Aumpt ................. 'IS .............. Pptprnbsr .m 
Orwhnr ................. M 
Novrmber .............. N 
D m m k  ............... 4 

1ma 
J-. ............... 
Fnkaarg.. .......... .. . 
March. ................. 
A p i l . .  ................. 
Mwv .................... 
Y unm. .................. 
July .................... 
A u m .  ................ 
kptpmbsr.. ............ 
Ortohm.. ............... 
h'05~rnber... ........... 
k m b e r  ................. 



~~ were aZso kept at Kmai for & years, the d m n ~ e  h- 
peraturn for 4 oompIete years and additional periods aggregating . 
12 month being given in the following table. The annual precipi- 
tation at  this plnce ranges h 13.H to 18.53 inches, being consid- 
erably less than st either Smad  or S n m k  

TIBmEB AND ~ G E T A m Q N .  

Kenai Peninusla, which is heavily timbered from ma level to ele- 
vations of 1,200 to 2,000 feet, is in large part included in the Chngach 
National Bored. The mifern are far more nbundant than the bmad- 
Ieaf deciduous t'rees, ~ p m m  predominating, although considembIe 
hemlock grows in the Turnagain Arm region. CoEtonwmd, willow, 
poplar, birch, and dder are the principal deciduous tree& Com- 
mercial timber is reported only on Turnagain A m  and in the vicinity 
of Sewad, but lumber adequate for many uses a n  b obtained st 
reasonable cost near mod of the camps. Spruce is the best t i m b  
available f o ~  uae in mining. S p m  timber from this w o n  was 
tested for use in bridge on the Alaaka Central Railway, and although 

' the resulh obtained were not quite so g o d  as those s f fded  by 
Washington fir, the spruce wtlg made satisfactmy by naing slightly 
larger timbers than would have been used with fir, in order to offset 
the difference in the strength of the two kinds of lumber. Some 
scattered spruce trees near the lower end of Renai Lake will trim 
to 12 inches square, but only a few will afford 18-inch p iem Larger 
trees and better stands p w  in the Sewad and Tornagain h 
regions. The hemlock found in the Turnagain Arm region is re- 
ported to be nn6t to withstand much s h i n .  S a d s  have been 
erected a t  Seward, Hope, and G i r d w d .  h Seward the price of 
the native spmce dimension lumber in 1911 was about $25 per 1,000 
feet. Th.e better grades of lumber rare brought from Seattle. 

Native grasses are abundrtnt, especial1 y around timber l k a  md in 
the upper timberless parta of t he  valleys, furnishing good feed for 
horses during the mmrner. Considerable bay is now being made in 
tha peninsula, especially in the vicinity of Hope and Snnrise. Native 
hay in stacke in the Sunrise country brings from $10 to $19 s, ton, 



oc&onally late in the winter ping as high as $20 a ton. NWF 
Seward, S m k ,  and Hope, where conditions are fie most favorable 
for gardening, vegetables are r a i d  in cansidesable quantities for 
ld comumption. Cmnberries, currants, blueberries, huckleberries, 
and a few mhonbrries grow wild. An experiment  tati ion waa 
establiehed by the United States Departpeat of Agriculture at Kensi 
in 1899 and maintained mtiI 1908, when, on account of the isolation 
of the location, the work was transferred to Kdiak.  

G U l .  

Rend Peninsula is well and favorably known as a big-game 
coune.  Both brown md black bear are native to the penbmh, the 
black bear being by far the most abundant. Fur-bearing animals 
other than bear include lynx, ermine, some mink, and a very few 
ma&n. h d  and sea otters are found around Turnagain h. 
Fox= rn scarce, wolverines are only masionally Been, beavers are 
very rare, aod wolves nre practically extinct. Ground: squirrele are 
fairly numerous md rabbits are beginning to renppear. Porcupizles 
are abundant and forth sn easily obtainable food for the numerous 
dogs. 

Moose are abundant in the mntml and western parts of .the penin- 
sula. Mountain sheep are numerous, but mountain goats are rare. 
Caribou are very scarce. Gronse, ptamigpn, and shorn bids, as weU 
BB watmfowl, BU& a~ dudq ~ P ~ S B ,  bmt, man, snipe, and curlew, 
are found in most parts of the peninsuIa. Tmut m found in many 
of the mountain streams, and lake trout, whitefish, and a few gray- 
ling are reported in the large lakes. In summer salmon in gmat 
numbers run up most of the streams tbat flow into Resurrection Buy 
and Cook. Inlet. 

P O ~ T I O ~  awo ~~. 
The census of 1910 gives the population of the Kenai Peninsula ns 

1,692. The principal towns were Seward, 534 i&abitants ; Kenai, 860 
inhabitants; and Seldovia, 1'13 inhabitants. The population ,of this 
region, as of other pa& of Alaska, f luctus t~  greatly during the year, 
K n g  at its maximum during the summer. hs the msus of 1910 
was taken in winter, the above figures represent probably the least 
number of p~ople on the peninsula at any time during the year. 

%ward is tha principal distributing point for this xegion. Situ- 
~ t e d  at the head of Resurrection Bay, it has m excellent harbor, is 
the teminua of the steamship lines to the S t a k  and to tbe Alaska. 
Peninsula, and the mash1 terminus of the Alaska Korthem Railway. 
Sddovia is of considernble importance at present in any economic 
discdon of this district, as it is the transfer point of supplies h m  
the large damem to the numerous smaller boats (160 to 70 



running on the inlet for transportation to points on Cook Inlet, 
Turnagain Arm, land Susitna River. Sunriss and Rope, at the 
mouths of Sixmila and hurrect ion creeks, respectidy, and Gird- 
wood, at the mouth of Glacier Cmlc, lc, mall settlemerits, importsnt 
as distributing poinb for the placer and lode diggings in their 
TS&~. The population of .these placm ia mall, Sunrise having but 
12 inhabitants in September, 1011, and Hope only 35 or 40 in the 
winter of lll&lll. Kern Creek, the present terminus of the Alaska 
Northern Railway, is a tr~nsfer point of supplies from Sewad b 
Turnagain A m  points and Itnik. 

WATER TRANSWRTATICIN. 

Shamships of the Alaska Coast Ca. and the Almh Shmship  
Go. run regularly ktween Seattle and Seward throuihout the year, 
for navigation in I t emct ion  Bay iis never interrnpted by ice. 
Watar transportation on Cook Inlet, however, is possible only dur- 
ing a part of the pear, for ice prevents navigation on the upper 
part of tho inlet for about fin months. Dnring the summer of 
1912 tho western terminus of the Masks Coast Co. will be at TCadiak 
and the steamers of this empamy will make several trips to Knik 
Anchorage, serving upper Cook Inlet pointa directly or by barge 
from Rnik Anchorage instead of making the transfer of passengers 
and freight, as formerly, at Sddovia and Port Qmham to the 
smaller boats plying on the inlet. The larger boats can not enter 
Turnagain A m ,  however, and smaU pmline h t s ,  of 80 to 100 tons, 
which can reach the various settlements at high tide, will still have 
to be used d w m n  Kern Creek, Girdwood, Sunrise, and H o p  and 
the ocean-steamer terminus in Knik Anchorae 

The Alaska Northern Railway ofFern a possible freight route fmm 
Seward to Turnagain Arm, but because of the high freight rates 
charged by the railroad most of the freight from SeattIk to points 
on Turnagain Arm has came by water, by way of Seldovia and 
Cmk Inlet, a rate of $8 n ton being the usual charge between Seldovis 
and Sunrise, Hope, or Girdwcad. Writer transportation on the 
peninsula is restricted at pment to Kenai Lake, where several m a l l  
gasoline launches wers in operation last summer. 'This lake is 
reported to freeze over about January 1 and to open up late in May. 

The Alaska Northern Bmilway Ga haa built CTI miles of hndard-  
gage track from Seward to Ham Cmk, near the head of Turn- 
again Arm, This Iine wits in opmtion in 1911, gasoline paslsenger 
mra being run dmst every day d~tring the summer. The passenger 



rate in 1911 were 20 cents a mile, or 15 dents a mile w ronnd-trip 
tickets. Freight trains were run only msionally. The service was 
maintained on this line only during the rmrnmer and fall. 

Wagon mads have been built from Sunrise to Mile 34 on the Alaska 
Northern R d w a  y, from Hope for tseveral miIes up Remmection Creek, 
and froin Eidwmd to the Nutter-Dawson placer cnmp on Crow 
d=&. Roads have also been built from the mouths of Bear and 
Lynx Creeks to prospects near the heads. The Alaska &ad Com- 
mission bas cut good trails from Hope to Sunrise and from Mile 29 
on the Alaska Northern Railway through M m e  Pass to  Slate 
Creek During the summer of 1911 the commission finished the 
portion of the; Seward-Iditad trail between Kern Creek and Knik, 
by way of Crow Creek Pass and Eagle River. A trail has also been 
laid out down Canyon Creek from Moose Paas to the Sunrise road, 

Most people living away from the tawns in the winter nw their own 
dog teams for transportation of supplies. In the Bummer pack trains 
are sun at irreguIar intervals from Mile 34 on the Alaska NortI~erm 
Railway to  Nope and Sunrise and from Mile 29 thmugh Moose Pass 
to Mills Creek. The following mtes, amraging approxiniatsly 
$0.0025 per pound per mile, were charged in 1911 : 

F r e h l i n g  charges b ige~~~rtksn~riae  tvglon. 
centm pcr 

pound. 
Sunrh  to Hope----------------------------------- 24 
Bunrim to Qulcb Creek 2 
Bunrlse to Lynr Crdx  -- 4 and 5 
Runrlse to Mile 34, Alaska Northern R112lmay ---------,-- 1 
aalch CIW~ to Mile 34, Ala&a Northern IkllFwny-----, 6 nnB 6 
Mlle 29, Alaska Nortbern Rnllway, to MEHs Creek--,---- b 

U I L  SERVTCE. 

~ g i i  fm the outside arrives in Seward about six times a month 
throughout the year. From December 1 to March 31 mail for Sun- 
rise and Hope ia  carried overlnnd twice n month, usually through 
Johnson f e w ,  but in exceptimally bad weather by way of Moose 
Pass. From April 15 to October 31 mail for settlements on Cook 
Inlet and Turnagain A m  gws to Saldovitt, whence it is forwarded 
by smalI gasoline boats. During the early spring the mail ddiveries 
at  points on Turnagain A m  are infrequent on account of the poor 
transportation facil j ties. 

The possible souroes of power for use in mining in this region am 
the abundant timber k l o w  2,000 feet elevation, the steep p d i e n t  
and numerous falls of many of the streams, the lignite of the Cook 
Inlet region, and the higher-grade coala of the Bfatmuska Valley. 



Few poTker plants were in operation in 1911 in the Sewad-Stlnriee 
region. The Kenai Alaska Gold Co.'s stamp mill on Falls Cmek wail 
operated by a small steam engine with a wood-burning boiler. The 
California-Alaska Mining Cob's damp mill was run by water power 
furnished by a Pelton water wheeI. The tom of Sward was fnr- 
nished with electric light and power throughout the year by a 225- 
kilowatt Allis-Chalrners (Bullmk) altsrnatingarmnt generator, 
driven by a Pelton water wheel operating under an effective head of 
360 feet. The coal mmurces of this region are at present unavailable. 
British Columbia coal (Nanaimo cml), which alone is d, costs at 
Sewad  s bout $10 to $12 a ton whaIesnIe and about $17 a ton retail. 

The sedimentary racks of the Seward-Sunrise region cumid prin- 
cipally of interbedded dark-colored graywackw and black or bIuish- 
black slat= nnd argillitcs, with a few intcrstrati6ed beds of cunglom- 
emte 8nd quartzite and stiU fewer h d s  of dark-gray limestone. The, 
thickness of the slate and graywacke beds va.rim horn  a few inches to 
many feet. The reIativo proportions of the slates, argiIlites, gray- 
wackw, and cenglomerates differ considerably from pEam to place, 
canglomerates being the least abundant. The slabs and argillitm 
need no particular description. The graywackes are massive d i -  
mentarg roclr~, composed chiefly of angular fragments of quartz and 
feldspar, usually orthoclaw and acidic plagioclase. Flat angular 
fragments of slaty rock appear in many of the beds. Because of their 
uniform width and longitudkd extent these grsywacke beds are often 
called '< dikes '$ by prospectors. In local usage they rare also often 
referred to 8s diorites, but the sedimentary origin is in mod plnca 
readily discernible. The conglomeratm contain well-rounded pebbles 
of argillaceous rocks, granite, quartaiks, and quartz. 

The general strike of the rocks on the peninsula is from north b 
N. 20" E., but north of T~trn~gain Arm more easterly strike p ~ e -  
vaiI. The dips are generally not far from vertical. In plnces the 
rwh show close folds, most of which have vertical axes, though in 
one plaoe folds overturned toward the west were geen. The her- 
grained sedimentary beds exhibit varying d q  of metamorphism, 
resulting in the development of slaty cleavae or schistom structum, 
in many places parnllel to the strat8cation. Faults are. n m r o q  
but the uniform lithologic character af the m k s  maka it difficult to 
determine the extent of the diqlacemont. 

This slate-grayw acke series, called the Sunrise series by Mendmhall, 
forms the mass of the Kmai Mountains in central and northem Kenai 



a 

Peninwla ~ n d  between 31nik and Turnagain arms, and Pilso extends 
along the coast from Frince William Sound to the west side of Nuka 
Mand Pasage. Considerable doubt exists as to i~ age, The evi- 
dencs available indicates thst it includes e t  leest two fomstioq 
which are unconformable but similar in lithologic character, the 

, ywngercontainingfossilsafJur&ssicorCretaoeousage. 
The unconsolidated sediments of the district are of interest becausa 

they are in places auriferous. Thw deps i t s  may be classed as 
glacial and water-laid. Purely glacial deposits, such as moraines, 
are comparatively rare. Termin~l moraines have k e n  found only on 
Crow and Cnnyon creeks, but ground-morainal deposits have been 
seen on several creeks. Valley trains are still being formed on Placer 
and Snow rivem and on other streams, and remnsnts of earlier valley 
trains can be a n  in the high-bench deposits along many of the 
streams. In numerous valleys where no glacier exists the streams 
have cut down through these fluvioglacial p v e l s  and have deposited 
2 to 10 feet of sands, gravels, and days, usr~ally poorly stratified, on 
top of bedrmk or earlier grnvela 

Several jisolated msacwls of granitoid rocks, most of them mar*- 
p i n e d  biotite granites, am intrusive inh  the sdimentary rocks of 
the Kenai Mountains, especially in the ea&m and southern parts. 
A large granite area, which extends from Hive and Rugged islands, 
in Rmmmction Bay, to and beyond Aialik Bay, makes up all the 
adjacent islands and much of the headland on both sides of the 
muthern half of the bay.' Another large granite mass forms Pye 
Islands and the adjacent mainland, and prospectors report a granite 
area in the viciniQ of Rumian River and Lake Sldlak. At the head 
of Crow Creek several mall, closely grouped b e s  of he-grained 
l ighhlared  quarh diorite have intruded sediments of Jmmsic or 
iposibly Cretaceans qp. G m f z  in his discussion of ,  the igneous 
mcks of the Prince William S m d  region, describes is detail the 
granites of the eastern portion of the peminwla+n Port Nellie Juan, 
P~sstlge Canal, Ewan, snd Eshamy by-d concludes that the 
lack of intense ansmorphic chanps and the occnrrence of porphyritic 
peripheral phase of the granites, as well. as the. absence of the com- 
plicated aplite and pegmatite dike systems chmcteristic of dsep- 
mated intrusions, indicate that these granites solidified considerably 
nenmr the surfsaoe than is common with granitic intmsions." T h e  

"tfmnt. U. 8., md Hi-. D. F, ReWInsry report on the mineral remum of the 
Uuuthtm pnrt of the Kenaf PenLnsala: Ball. D. 8. -1. Bnrrey No. 442, 1010, p. 167. 

*Grant, U. I., and Hlgglnrr, D. F., R e c o n r t a i ~ c e  of the  mlneml rem~rcas of rrlm 
Wllllnm Bwnd, Bull. D. 8. WI. Survey No. 148. 1010, pp. 33-48. 



only e+lmce avallabla as to the age of the intm~ions is that fur- 
nished by the Grow b k  locality, which places them in the middle 
or later part of the Mesozoic. 

DIKE RWKB. 

On Cmw CteeIr numerous light-colored acidic dike mcks of fine- 
@.rained to aphanitic texture occur as offshoots f p m  the quartz 
diorite bosses, to which they are simiIar in compmition. SirniIm 
acidic dike mks ,  dioritic in composition, many of them of por- 

' phyritic bxture, ocmr in different parts of the peninsula, as on 
Palmer9 Bear, Porcupine, and Groundhog and in the Mmse 
Pass district. ' Along the shorm of Turnagsin Arm t h a  dikes are 
easily distinguishd by their light color from the dark-gray colored 
p y w a c k e s  and black slates into which they are intruded. The dikes 
of M ~ s e  Pass and Palmer Greek are rather ~markable  for their 
Ieng-kh and comparatively alight width. The largest, the so-called 
Moow Pas8 ledge, is a dike of much-altered, very fine-pined dior ib  
porphyry, over 12 miles long and averaging only 8 feet wid& 
Knopf ,' in describing somew hat similar dikes in mutheastern Alaska, 
has pointed out their occurrefice in a graywacke-slate formrttion far 
from known m a s  of diorite intrusions and their uniformity of 
appearance in videly separated localities, This is a h  true of the 
region under con~idemtion, where, except in the Crow Creek &on, 
the acidic dilres are found many m i l a  from the nearest diorite masses 
and throughout the area show little variation either in their mined- 
oag or their texture. 

Only the gold deposits acre described in this report. The region con- 
Eains deposits of copper, antimony, and argentifemus galena, but 
these are small and are of IittIe present commercial impcrrtanm, and 
ham already been briefly described in earlier reports. 

Tbe gold produced in the district comes from both lode and placer 
deposi&. w ~ e  placers haw attracted the mogt attention and they still 
lead in production, but the increasing activity of the quartz pros- 
pector and the increasing list of p d u c i n g  properties is steadily 
emphasizing the importance of the gold-quartz deposits. 

Gold was first discovered in Alaska in 1848, in the gravels of 
ststreams tributary to Kenai River, by P. P. D o d i n ,  who was then 
making an exmhmtion of the miniral re80ume~ of the district for 

* 

1mopG Adolgb,  he B l t h  mfrdrg dlatrfct, m k a :  Bum Q. 8. QsoI. S a m  He. 601, 
1512, p. 13. 
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the Rumian-American Co. The low gold content of the auriferous 
p& found in that gar and in 1850 b u r a g e d  pmpecting and 
little is h o v n  of any h t  may have hen done between 1850 and 
1894, though gold is reported to ha* been d i m v e d  on Cooper 
W k  a b u t  1884, on Resumtion Creek in 1888, and at, Anchor 

;Point in 1889. Placer dimveries were made on Rear and Palmer 
i creeks in 1894 and on Canyon, Mills, and Lynx creeks in 1895. These 
1 dimveries were folIowd, in 189B, by a stampede of everal thot~sand 
men to this field. Crow Creek was staked a t  this time but did not 
yield my gold until two years later. In 1898 a second rush, partIy 
an overflow from the Klondike stampede, was mado to the Turn- 
again Arm section. Since 1898 placer mining has b n  in p r o m  
on many of the creeks af the district, chiefly on Qua& and Cooper 
amks and in the region adjacent to Turnagain A m  

Practically dl tho richer and more accessible creek gravels that aru 
workable at  a profit by pick-and-shovel methods have hen  worked 
out and the exploitation of the bench gravels by hyhul i c  methods 
has begun. Attempts to work the gravels of Resurrection Creek by 
hydraulic elevator and later by dredga were not satisfactory. During 
all or part of the season of 1911 hydraulic work was in progress on 
Resurrection, Crow, Gmper, Mills, Canyon, Qu~rtz, Gulch, Six- 
mile, and Sdvertip creeks, The hydraulic plank nu h u m t i o n ,  
Silvertip, and Cmper creeh were working the creek gmvels, rs 
Ruble elevator being used an Cooper Creek. The other p1 ants in the 
district were at  work on bench deposits. A little pick-and-shovel work 
is also reported from the upper part of WIls Creek On upper 
Kenai River a small dredge w w  installed and the installation of a 
larger dredge was begun; and on Kenai River near the mouth of 
KiIEey River ground was systematically drilled to determino its 
adaptability to dredging. Ground on Trail Creek between. Kenai 
Lake and Lower Trail Lake was also prospected by drilling, 

GoId-baring lodw were discovered in the Turnagain Arm region 
soon after the placers were first worked. Gold-quartz float was found 
on Summit C d ,  in the M o w  Pass district, by J o b  C. Gilpatrick 
in 1896, but. the ledge .ens not found until 1906. Locations were 
made on Palmer, Bear, and Sawmill creeks in 1898, and some devel- 
opment work was done on these properties in thnt and the following 
year. In 1903 and U04, after the settlement of Sewad, gold-quarts 
v h  were discovered in the hills close b the town, but were not 
much daveIoped for wveral years. On FaIls Creek gold-bearing 
quartz was first discovered in 1905 by F. P. Skeen and John Lechner 
on property now owned by the California-Alaska Mining Co. The 
property was bonded to C. D. Lane in October of that year, and 
about 110 feet of development work was done. From 1905 to 1909 



no development work was in prograss on the peninmda, although 
mmy prospeck were lombd. In June, 1906, J. W. and C. E. 
Stephenson located the Black Butte ledge on Falls Cmk, and in 

of that year John C. Gilgahick made the fimt locations in 
the Moose Pam district. The veins now being developed on the 
properti= of tha Seward Bonams Gold Mines 6. and the S h -  
Ikhner Mining Go. were locatd in 1907. hsiderrable develop- 
ment work WM dqne on the Gilpatridx pro;perQ in the Moose Pass , 
district in 1909, and many new locations were made in that vicinity. 
New lodes were also discovered on Crow Creek and Re~umection 
River. Arrastres were W e d  on the property of tha California- 
Alaska Mining Co. on Falls Creak and were operated for a short 
time during that year snd the nexk. In 1910 deveIepment work was 
carried on at a few propwkies, notably on Crow and Falls c m h  
and in the Moow Paw district. During the season of 1911 the 
California-Alaska Mining Co. replaced the arrestm on its property 
by a two-stamp mill, and the Kenai-Alaska Gold Co. erected a five- 
stamp mill on the north side of the valley of Fa& Cmek. Both 
mills were in operation during a part of the slimmer. Development 
work was ttctively camied on at several pmpertim and assessment 
work dono on many others. A large number of prospedors visibed 
the ragion in 1911, and numemus gold-bearing veins were discovered. 

The auriferous area considered in this report lies within the third 
judicial division of the District of Alaska and includes p&ions of 
ICmai, Knik, and Valdez districts. The boundaries of these three 
recording districts were recently slightly changed by an order of 
E. E. C u b a n ,  district judge of the third division, dated April 24, 
1911, and taking effect May 1, 1911. Tha Crow Creek deposits are 
in the Knik mining district, the recording office of which is at Knik 
The recorderSs office of the Kenai mining district is at Seward. The 
r e v i d  boundary of the Kenai mining district is described as f ollaws : 

Beglnnlng at Cape Douglas on the north shore of oihellkof Btrait, ronnlng 
thence Gortheast up the center of the waters of Cmk Inlet to n, point opposite 
the center llne of Turnagain Arm; thence eae along the center of the watera 
of Turnagaln Arm to tbe easterly extr.emiQ of sald arm; mace in an a s h  
erly dfrection to the summit of the watershed, between the waters flowing i n h  
Turngain Arm on tbe w e t  and the watem flowing into Prlnce Willlam Sound 
on the east; thence In a wutherly dirwtion following the summit of the water- 
she3 between the waters flodng Into Rrtnco WllIlam Bound on tbe east and 
the waters flowing fnto Renal U k e  on the west to the wuthenmmt atremi* 
of Cage Jnnken on the GuIf of Alaaa; thence southwesterly to a golnt muth 
of Cage Elizabeth, tbe southernmwt point of the Eenai Penhmula nlld mldvray 
b e e e n  sald cnpe and the Barren Idnnds and including all lalanda~contl~uous 
and nfijamt to the mainland of the mld Kenal Penlnmla ; thence west ta 
Cape Douglas and poht of beginning. 



GOLD LODE DEPOSITS. 

The gold lodes of the northern portion of Kenai Peninsula may be 
p u p e d  tentatively as (1) fissure veins, (2) stringer lodes, and (a) 
minemlized acidic dike& The largest number of ths deposits, includ- 
ing those. now of the greatest wmmercial importance, are fissure 
reins. Two of these rank as gold producers and others will probably 
m n  bemme produwm The stringer lodes are few md have been 
but little developed. The mineralized d&w of the Moom Pass dis- ' 

trict s t h M  considerabIe attention in 1909-10, when extensive 
development work was done on one of them. The areal di~tribution 
of the fissure veins, stringer lodes, nnd mineraJized dikes is outlined 
in the dcswiptiona of these types. A linear arrangement of the lode 
gold prospezts in parts of the area consjdewd is indicated on the map 
(PI. VIL, opposite p. 132). In the M o m  Pass and Palmer Creek 
distrieb this arsangaent is due to the location of mmt of the pros- 
pe& along the strike of rninerslkd acidic dike& It appears prob- 
able, however, that the erea botween Seward and the Trail Lakes, 
near the main line of travel (the Alaslm Northern. Railway), has 
been mom carefully prospwtd than other parts of the region, so 
that the numerous prospets show nn the map a linear arrangemont. 
However, no reason is known for the localization of the gold lodes 
in any one part of the mountainous region between Seward and 
Turnagain Arm. 

Tha term fissure vein is usually applied to ore depmitq hbulm in 
f m  as a whole, though commonly imgular in detail, occupying a 
frsctnre or set of fractures in the muntry rock. Most of them am 
chamderized by regular and straight walls, by a fairly constant 
width, and by a definite direction of both strike and dip. As a ruIe 
they show no cunformity to lines of structure. In form and occur- 
rence these veins show p a t  variety, those in the more r n w i ~ e  and 
rigid rocks being genemlly the better developed. 

DepagiB mfmble to this general type have been found in many 
parts of Kenai Peninsula. The outcrops of most of the larger veins 
are hmable for but a few hundred feet and many of the fractures 
are short end gazhlike. Some of the veins follow dosel J the structure 
of &e cduntry rmk, but those that are now most important comer- 
tidy occupy transverse fxactm. Two distinct sets of h e s ,  
approximately at right angles to each other, are conspicuous in the 
region examined. The strike of one set trends in general from north 
to a little west of n o d ;  that of most of the other set lies &tween 



east and northeast, only a very few trending s littfe south of eaat  
Both sets of fissures are, in p e r a l ,  ore bearing, and are probably of 
about the same age, although tho lateat movement appears to have 
bsen along the east-west set of fracture& The ~ e i n s  dip at angles 
ranging from 45" to 90°, and mme individual veins show considerable 
h a t i o n  in dip. 

The ores are simple in composition. The gangue is qua* with 
here and there a littIe eaEci te, end the ores,contain mlpbides in variona 
amounts. The principal mlphide is nrmnopyrite, but gdena, pyrite, 
and sphalerite mur  in subordinate quantities. Fyrrhotite, molyb- 
denitq and chalcopyrite are also present in mme of the ows, and 
gold tellurides have been ~eported. The o m  are free milling. The 
gold occurs free in the qoslltz and Jso in dose association with the 
sulphides, some of it being included in the galena md arsenapyrite 
grains. The wall rocks show rnetasomatic alteration, and dissemi- 
,nated crystals of arsenopyrite and pyrite have been noted in the 
altered rock In the Moose P w  district the shattered diorite por- 
phyry dikes have been sericitized by the action of om-bearing d u -  
tiona that travemed t,hem and the wociated fiasurc~. 

Brief descriptions of a few of the characteristic fissure veins of the 
Sewad-Snnrise region will be given. Thers are mmy other p m  
peds on deposits of thk type, but they ghdw no important differences 
from those here to be described, and individual descriptions of all 
thm would =It only in a duplication of examplas of the .type of 
deposit under consideration, which would be unnecessary in a pre- 
liminary report. The properties in the southern part of the area 
am described first and the other properties are considered in order 
northward. The prospects near Seward having already baen briefly 
described by Gmnt" need only be mentioned here. Bodies of p l d -  
bearing quartz am reported by prospectors to occur on Resurrection 
River, but ham not been visited. F i m  veins occur also in associa- 
tion with tho mineralized dikes in the M m  Pass region. (Sm 
p. 156.) 

m b B D  aoadmza Qora m s  00, 

The *%ward Bonanza, Gold Mines W s  property is situated on the 
west f ~ w r  of the mountain between Victor and Ptamipn cmks. 
The vein was discovered in 1907 b? C. E. and J. W* Stephenson, but 
underground development work was not begun on it until July, 19111, 
after the property had been taken over by the p m n t  ownem The 
lower tunnel was started 1,250 feet abow ICenai lake an a well- 
defined fissure vein striking N. 7 5 O  W. and dipping 80° S, in Mack 
slnte, the cleavage of which striltes N. 17" W. On Septmber 29 
this tunnel had been driven 110 feet along the vein, wh&e thicknw 

larant, U. a. md R w n s ,  D. F., Note8 on the mlom and mlnernl grospecCs fa tha 
ddntty o f  Beasrd, E-1 Peninmila: Ball. W. 8. GeoE. 813- No. 879, 1909, g. 107. 



ranged from 14 to 5 feet, and averaged about 24 feet. The win 
outcrops along the bottom of e small gulch and has been uncovered 
for about 300 feet above tha mouth of the tunnel, and at one point 
near its upper end it narrows to a thickness of only s few inches. 
It is reported to have been traced eadward up the slope for the 
length of five claims. At an elevation of approximate1y 5,000 feet 
above sea level a crosscut tunnel has been driven 40 feet in a northerly 
direction, cutting the reported continuation of this vein at its east 
end. The rocks near the upper workings are mostly slate with small 
amounts of graywacke and dark-gmy limes ton^ The cleavage 
strikes PT. T o  E. and dips steeply to the east at angles ranging f mm 
68" to SO0. The strike of the bedding is indetennimte, but a p p r s  
to be about north. 

In an open cut above the mmcut tunnel palIel jointing occum 
in the d a k ,  the joints driking N. 59" W., dipping 55" N., and 
carrying narrow quartz veins. The main min at  this point is 10 
in&= wide and parallels the joints. A few quartz lenses also occur 
in the slate. Nurnero~is paralld, approximately east-west joints, 
with steep dips, are characteristic of this deposit. These joints are 
exmdingly weU developed a t  the open rounded hmd of Stevenson 
Gulch, but also show near the lower tunnel and at several places along 
the h i 1  joining the kwo workings, The ore body apparently 
occupies one of the larger and more persistent of these fracturw, 
along which there was considerable movement after the qunrtz was 
deposited, 8s is shown by the secondary banding of the vein parallel 
to the walls, seen at the lower tunnel. The joint planes in 
the vein are in places closely spaced, but the h d s  range in width 
llrom I to 18 inches. The joints appear ta be c lmr  and mere abun- 
dant dong the hanging wall. The quartz is cmrsely crystalline in 
some of the bndq but no open crcvities were seen. Sulphides have 
b m  d@hd dong these joint planes, and the vein is more highly 
mhemlized where the joint planes lie clnse together. The quartz 
breaks free from the wnUs but shows little or no gouge. The hang- 
ing wall is better d&ned and frwr than the foot wall. 

Between 75 and 90 feet from the tunnel mouth the vein grades 
outward on the foot-wall side into a m a s  of shattsred slate cemented 
by intersecting, generally thin, quartz stringers. Them ~tringers are 
irregular in length, width, and dxstribution, although a few thin ones 
follow joint c m h  in the slate. The later development work reached 
a point where the foot wall is well defined, the vein being 16 inches 
wide and carrying gouge on both walls. Some quartz stringers 
exhrid out Rom the vein into the country rock on the foot-wall 
~ d e .  Numerous quartz stringers occur in the adjoining country d, 
j, places showing pamllelism with the vein. 

-'-Ball. 5%-10 



T h e  owners figure on $20 t.a $30 a aton on the ore fmrn this vein, 
although individual assays run as high ns $85, and ways of ore 
from the vein near the upper tunnet give higher @gums. The ore 
is free milling and contains abundant sulphides. Ammopyrite, the 
dominant sulphide, occurs as crystals in the quartz along the joint 
planes in the veins and as disseminated cryshls in tha date. Pyrite 
occurs principally in small stpingem in the date, with or without 
quartz gsngue. Galena, sphalerite, and a small amount of chalcopy- 
rite also occur. The gangue is quartz with some calcite. Gold 
rn free in the quartz. It is reported fine ak the lower but 
coarser in the upper workings, 10-cent nuggek having hen found 
in Stevenson Gulch. 

The property owned by the Calif omia-Alaska Mining Co. on Kemi 
Peninsula is at  the head of the canyon on FaIIs Creek, abut. 4 miles 
from its junction with Trail Cmk.  The mine w o r k i n ~  are on t.he 
north bank of Falls Cmk, the tunnel mouth h i n g p n l y  a few feet 
a h v e  the creek l e d ,  Gold-baring quartz was first d i m ~ e r e d  in 
the Falls Creek region on this property by F. P. Skeen and John 
M n e r  in 1905. The property waR bonded to C. I). Lane in Octo- 
ber, 1905; but after about 90 feet of tunnel had been driven on the 
Betty c l a h  and a, win=, Btarted 60 feet in from the month of the 
tunnel, had been put down to  a depth of 20 feet, tha h d  wt~s 
nllowed to lapse, the property reverting to the original locators. No 
further development work was done until after the property had 
been deeded to the p m n t  owners, the Califomin-AIaslra Mining Co., 
in Jannary, 1908. The winm has sinca hen deepened to 40 feet, 
and fmm ih bottom 140 feet of drifts have been run on the vein. 
Noding of the lover level cauwd a usation of further develop- 
ment work. About 30 men, principally Greeks, were employed on 
ths property in June, 1911, hit this number wss much decread 
later in the m n .  A ditch of 500 feet was put in, 600 feet of pipe 
line was libid, and a two-&amp mill and concentrator were installed 
during 1911. 

Bnt little of the country rock is exposed in the vicinity of the 
-el, the Iower s l o p  of the valley being heavily covered except 
whem bed& hm been e x p d  along FaUs Creek by the w i v e  
action of the sham.  The rocks here mmist of closely folded slates 
and gravackes striking a little east of north and dipping 75' to 90" 
E. A 12-foot bed of graywacke, striking N. E. and dipping 'lEO E., 
QCCUFS s t  the tmneI nnd also oppdte, a lit$le upstream. This bed 
camiw small quantities of iron sulphides, and weathers rusty. No 
igneous rocks are known to occur in the vicinity of the ore body. 



The vein occupies a, nearly verticaI fissure that strikes N. 51° E. 
qesr the face of the tunnel the strike swings farther east and the dip 
c h a n p  to 7 5 O  SE. The vein varies in width from 8 inches to 4 feet. 
TwentJr-five feet from the tunnel mouth the fissure Elling is 43 inchw 
wide, mostly gouge, but carrying quartz stringem. Si feet beyond 
is an 18-inch vein of quartz, which gradually widens to  46 inches, 
then narrows to 1 foot about 8 feet from the winze, and then widens 
until, d i g  over the winze, it is 31 inches wide, &ling the enhire 
fissure. Narrow gash quartz veins occur in the grapacke walls, 
which are in many places impregnated with arsenopyrih. Beyond 
the winze the vein fissure splits up into three small k u m ,  3 to 12 
inches wide, and the gmywrscke has been shattered and recemented 
with numerous smaU quartz veins and impregnated with considerable 
amnopyrita The lower level could not IM examined, because the 
~ 6 r k h g ~  were flooded. The vein on this level, however, is reported 
to be well d&d and to have a width of 3 to 4 feet. 

The vein materid is quartz, massive and clear whi$ in most parts 
of the main vein. A mall amount of calcib also occurs as gangue. 
A bluish quartz lies in narrow stringers in the mineralized fractured 
pywacke and is regortd to  occur in the main vein. No drusy 
cavities were noticed in either kind of quartz. F m  gold occurs in 
the blue quartz in close association with the h e  sulphides and lese 
abundantly in intimah associrrtion with scattired &phido groups in 
the white quartz. Amnopyrite is the principal sulphide, galena 
being subordinate. Numerous striated crystals of arsenopyrite are 
embedded in the wall & next to  the veins and narrow &gem. 
Gold tellurides have aIso been reported from this ore, but their pm- 
enca in appraciable amounts has not been proved, The ore is frse 
milling and 5s reported to average $30 to $44 to the ton in gold. 

Two arrastres were installed in 1909 and were m n  for a short time 
in that and the following year. Early in I911 they were dismantled 
and a two-stamp mill was installed. This was the first s b p  mill to 
begin actual operations on the Kenai Peninsula, the stamps dropping 
for the f i d  time early in June, 1911. The mill was nm intermi% 
tently during the Mason and about 90 tons o f  om a m  reported to have 
been h t e d .  The present ore-dressing equipment wnsists of a Ford 
crusher, a stamp-driven automatic feeder, standard type, mpplying 
are to a fmo-stamp mill, and s Deister No. 2 concentrator. The power 
for the plant is furnished by e Pelton water wbeeI, cannected by telt 
to the stamp mill and crusher and operating under an 80-foot head of 
water from Falle Creek 

The property of the Kenai-Alaska, Gold Co. is -on the north 
aide of Falls Creek. The mill build* are clme to timhr line, 



approximately 1,700 feet above sea level, on a small Ehmm tributaq 
to Falls Creek. The mine workings, 2,825 let above the mill, sre in 
the west waH of a ma11 glacial cirque 215 feet above a small glacier. 
The vein now being developed is on tho Black Butte No. Z claim, 
located by J. W. and C, E. Stevenson in June, 1906. 

No development work was done until July, 1910, after an option 
had been taken on this and three adjoining quartz claima by T. W. 
Hawkins, I=. E. Brown, J. R. Hayden, and John Adams. The 
Kmai-Alaska Gold Co., incorporated under the laws of Alaska in 
November, 1910, acquired the pfwperty December 16, 1910. About 
200 f e t  of development work was done in 1910, including two cmm- 
cut tunnels 20 and 100 feet long and 80 feet of drifting. In 1911 
considerable development work was done on the property. Early in 
the spring a road was constmctd f m  the railroad to the mine, and 
P &amp mill, assay office, and several other buildinp were erected. 
Stamps began dropping on August 25 and ceased October 1, when 
the mill closed down for the e n s o n ,  aftar running 276 hours mtual 
time, and milling approximately 185 tons of ore, lTTock waa started 
at the mine on July 15, a 630-foot aerial trarnw~y being installed 
from the mouth of the lower tunnel to the end of the wagon 
road on the lateral moraine of the glacier. The undergm~ind devel- 
opments to October 10, 1911, cornprid a 100-boot lower croascut 
tunnel, s, 20-fmt upper crasscut tunnel, 180 feet of drifts, one 69-foot 
raise connecting the upper and lower levels, rand three shorter mises 
comecting the Iower level and &apes. The ore milled waa taken 
principally from the portion of the vein that liae sast of the lower 
crosscut tmnel Raises were mn from the lower level toward the 
surface, and the vein was st~ped out for an area 30 feet in height 
and 78 feet in length. An average of 21 men and two h m s  were 
employed to October 1. 

Only sedimentary rocks, s lab,  pgwackes, and mnglom~~tes  
were seen in the viciniQ of the prospects on Falls Creek, but it is 
reported that ~ h s t o n e  ledges m u r  near its head. Conglomerate 
bads are found in the slate gmywacke wries in the cirque walls near 
the properby of the Kenai-Alaska Gold Co. The pebbles are small, 
most of them less than 2 inches in di~rnehr, well rounded, and firmly 
embedded in a slaty or siliceous matrix. The genernl tone of the 
rwk is dark gray. The slatw are very fins mined, grayish-blmk 
r o c k  and the gmy-wackes occarring with them are f ine-pined gray 
to dark-gray rocks, weathering much lighter than the slates. On tha 
& wall of ofhe cirque in which the mine is located are black s l a t q  
weathering with brownish bands, interbedded with thin graywacke 
beds, 2 to 12 inches thick and striking N. 8" W. and dipping 70" E, 
The rock exposed consists predominantly of slates. On the north 
and west walls of the cirque the rocks have been clowly folded. Some 



of the folds show a decided overbmming toward the west, the axis of 
one fold dipping 30" E, This folding I~as bew accompanied by con- 
siderable shearing and fanlting. 

Three veins have been discovered on this property, the one now 
king developed on the Black Butte claim and two rmsUer ones on 
the Moon Anchcr d a b .  The o m  b d y  on the Black Butte dairns 
mupies a fimm, formed during or a h r  the folding of the slate- 
gmywacke series, and having s general strike of N. 70" E. with a dip 
ranging from 65" SE. to 90". The strike of the fissure, as shown by 
the mine workins is slightIy curved, varying from N. 50" E. to N. 
97" E. On the surface the ~ e i n  has ibeen traced by outcrop ping^ and 
open cnh for over 1,500 feet. Considerable movement has occurred 
along the line of this fmure, some of which has taken place since the 
vein qua& was depasited, i ~ s  is shown by the presenoe of ~Iickensided 
quartz surfaces within the vein, the close jointing in the quartz, and 
the lenticuhr rubture of some of the quartz masses Slickensides are 
also noticeable in the alate close to the vein. The width of the shear 
sone is variable, ranging from 5 to 48 inch@, the average width being 
£ram 20 to 30 inches. The fissure filling cunsists of crushed and de- 
composed country rock with numerous lenses and. stringers of qua* 
which Iocally 611 the entire fissure. The width of the quartz rnmses 
varies f r ~ m  1 to 80 inch= Twenty meamkents on xveral of the 
quartz lenses gave an average width of 11 inches. Larger and more 
continuous bodia of quartz have been opened up in the eastern end 
of the lower drift than in the western, and most of the development 
work in 1911 was done in that portion of the mine. No development 
work has been done on the veins on the Moon Anchor claim and but 
little is knom regarding their size or extent. Their width paries 
from 1 to 2 h t  and one of the veins is traceable for about 200 feet 
with a strike a little m t h  of east and a vertical dip. Both veins 
apparently occupy fissures. 
Tbe ore has a chedxed appearance due to the development of 

roughly rhombohedra1 jointing in the quartz, which ns a rule is 
msssiva and compact. Specimens from the Mmn Anchor claim, 
however, show cavities mntrtining well-developed quartz crystals. 
The jointing makes the ore easy to mine. The q u s h  is milky-whito 
except where discolored bg decomposition products of the sulphides. 
Many of the joint surface are rusty and when cleaned show con- 
sidereble fine gold, left by the decumposition of the auriferous sul- 
phides deposited on the joint surfaces, The ore is f r e ~  milling, The 
gold is aT1 fine and dphides are not coqicuous, mill t e d q  showing 
that it requires from 100 to 128 tons of om to obtain 1 ton of concen- 
trates. The goId occurs nativs, thongh in many places in close asso- 
ciation with the sulphides, which are fine and widely diserninated. 



Only galena and ammopyrite were notad. Te11nridw are reportea 
from some of the wins  in this vicinity. 
No gold is reported in the country m k  adjoining the vein or in 

the fissure fdhg outside of the q u d ,  which alone is sacked for 
milling. An amsage of 8everal assays made by tbe company on the 
vein qquartz gave slightly lsss than $80 a tun. This, however, inclnded 
one exceptionally high assay of $718, without which the average 
mould be about $45 a ton. Assays as high ns $84, $101, md $718 
have k n  obtained from portions of the vein. The mlh of the 
last season's run at the mill showed that the ore plated about $45 
to the ton. The concentrates, of which there was approximately 
0.66 bn, assayed over $4.400 a ton. An assumed -very of 80 ta 
90 per cent would place the value of the ore at 850 or $60 a ton. 

During 1911. the ore sacked at the mine was hauled on p d e d s  
to the mill, where it was pagsed over a 14-inch &zzly3 the ovefsim 
going Ito a Blake ore crusher. It was then fed to a 6-stamp mill, the 
atamps dropping 114 timas a minute with a 6-inch drop, the pulp 
being diechargd through n 40-mesh screen. After p-ing over the 
amalgamating plates the pulp went to a Risdon-Johnston concen- 
trator. The mnccntrates were shipped to  the Tacoma smilter and 
the tailings were impounded pending the erection of a plant for tha 
recovery of theix contained gold. 

~ m - ~ ~ m r n  m m a  ao. 

The Skeen-Lechner Mining Co.'a property is on the north side af 
. Falls Creek about 4 milw above its junction with Trail Creek. Two 

of the claims,the Portland and the Betty No. 1, yere located by F. P. 
Skeen and L. F. Shaw, respectively, early in 1907. Two veins, one 
of which was d i m v e d  in the fall of 1011, have been uncovered on 
these two claim. The earlier-known (upper) vein hae been opened 
upon the wrf am for 375 feet by trenches and open cuts, and the more 
recently found (lower) vein is =ported t o  be traceable for 300 feet. 
On February 21, 1912, the underground development comprised 190 
feet of crosscut tunneling and 160 fget of drifting, most of it on the 
ripper vein. 

The mmby d of the ore M y  is principally mss~ive p y w d a  
About 20 feet west of the Inst open cut on the upper vein there is a 
graymacke-slate contact, striking N. 6" E. and dipping 85" W. A 
small amount of data with appmximakdy this same strike mmrs 
along the vein west of the small fault that offsets the upper vein. 
Slate, graywacke, and canglomcmte bowlders are found in the tala& 

The upper vein, occupying a fissure in the rnessive gmywacke, 
sikikes Ei. 15" W. and dips 45" E. About midway of its present- 
known kn@h (375 feet) it is offset 44l feet on the tunnel level bg a 
vertical fault fimm striking N. 5 6 O  E, The sheared zone along the 



' fault plane is 12 to 88 inches wide and is filled with crushed country 
rwk containing fragments of vein quartz. Slickensides am visible 
both on this included vein quartz and on the walls of the fault &- 
sum In the tunnel the vein is well defined, varies in width from 
20 to 45 inches, and shows I to 4 inches of gouge on both walls. The 
outmop shows much lespl quartz, 28 inchss being'the maximum meas- 
urement recorded, and in places the vein fissum filling is s sheared 
pyrite-impregnated graywacke containing only a few narrow quartz 
atringem. The lower vein l i s  about 90 feet southwest of the upper 
vein and appears to parallel it in strike and to dip in the same dilw- . 
tion. It mmea~ured 46 kche8 at the original diwvery, near the kmth 
of the upper tunnel. This vein as exposed at presnt lies southeast 
of the fault offsetting the upper vein. 

The -re fillimg of the two veins is massive white quarb, some 
what sha- and jointed. A slight hndency toward secondary 
banding is m in some places. Only a few smalI crystaI-lined cavi- 
ties are noticeable in the vein quarb. At the western end of the 
outcrop of the upper vein the quartz occurs as a network of stringers 
in the shattered country rock, the graywacke being considerably iron- 
stained The quartz stringers here are frozen tightly to the gray- 
wa&q and narrow rusty bands, showing the former position of iron 
mlphides, lie along the contact. The country rock is impregnated 
with iron sulphides at several places along the vein. 

Sulphides ma somewhat more abundant in these veins than in 
thee of fitha Kena;i-Alaska. Gold Co., but they are notnearly po plenti- 
ful as in the vein an the adjacent property of the California-Mask% 
Mining Go. Native gold occurs in assmiation with amenopyrite and 
galena and in one specimen gold was embeaded in an arsenapyrib 
grain. Ths gold and sulphides appear as small grains, no large 
r n m  being ohrved in eithe.r vein. The ore in the upper vein is 
said to average over $35 in gold to the ton, rrnd careful sampling and 
assaying on the outcrop of this vein is report4 to  show the presence 
of two distinct ore shoots. Assays of $50 a ton are reported from 
the lower veh. 

SEW~BD BOLD eo. 

The property of the Seward Gold Co. is about 4,250 feet abvc sen 
l e d  on the crest of the ridge between the fork of Groundhog Creek, 
a tributary to Bench Creek from the west, crossing the Government 
mad from Sunrise 1e miles from Mile; 34 on the Alaska Northern 
Railway. T h e  claims were locatd September 11, 1910, by R. I;. 
Hateher and Q A. M c P h m n .  Between September 20 and the 
later psrt of Wovembr about 60 feet of tunneling was done an the . 
vein. On October 20, 1910, the property was deeded to the Seward 
Gold G. Development work was done during the summer of 1911, 
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but was brought to an end by the collapse of the tunnel. The total 
work done since d i ~ ~ ~ v e r g  consisted of 90 feet of tunneling; 23 feet 
of winees, a 1Bfmt emmut, and s 15-foot shaft. 

The co~~ntry rmk of the ore body consists of dates and some p y -  
wacke, striking a few degrms sast of north and dipping eastward 
at an angIe of abut  60'. The strike and dip of the cleavage clcely 
correspond to that of the bedding. A vertical jointing near the 
vein and almmt paralIel to it strikes N. 85O E. The joints are irregu- 
larly spaced at  intervals of a foot or more. A short distance above 
the workings a pale-pnish porphyritic dike cmmes the ridge, 
striking N. 28" W. and dipping vertically. The dike m e m  as 
much as 10 feet at  one point, and the rwk cornposing it is mnch 
jointed, but appeam fairly h h  nnd unaltered, its porphyritic tex- 
ture being plainly evident in most -hens. It shows little evi- 
dence of mineralizatian. Abut 150 feet northeast of this dike is 
another dike of similar appearanm, whose northernmost end lies 
dose to the easternmost extremity of the vein as now uncovered. 
The outcrop of the vein has not been traced quite to the point where 
it should ink& this dike, nor is this dike visible on the surface 
north of the vein. It is of variable width, meaauring 28 inclles on 
the first outcrop south of the vein, bat in p law reaching a width of 
nt least 8 fet. It is approximately pamlld to the upper dike, strik- 
ing about N. 40" W. Both dikes have h n  fractured and the frac- 
tures have been filled with white, glassy-looking quartz, which at one 
place carries native gold. Ammopyrite was found in one of the 
dikes, 

The ore M y  comists of a zone of fractured d a t a ,  5 to 6 feet 
wide, extending S, 80" E. betwem the two dikea The frnctums 
have been filled with quartz, much of it warmly crystalline, which 
forms a network of irregular stringers, between which there is mn- 
siderable crushed slate. The vein material is all more or 1- decom- 
posed by surf~ce weathering, Tha vein has been traced a h t  a 
hundred feet, and so f a r  as p m n t  development work shows d m  
not extend beyond either dike, It is nearly vertical, dipping steeply 
to the south, A narrow streak of gouge Iies along the hanging wall. 
In many pIaees the vein quartz shows drusy cavities, indimting 
deposition in open spaces. The quartz filling varies from n n m w  
stringers to *ins over s, foot in width. A mal l  quantity of calcite 
occurs in the reins. The gold is free in the quartz or in elme ass* 
ciation with amnopyrite and galena Specimens from the outcrop 
show abundant free gold. Amnopyrite occurs also in the slate wall 
rock and in the dikes, its appearance in those plam indicating meta- 
somatic ~1,lteration bg mineralizing solutions. The vein quartz car- 
ries the gold, assays of the decamped date fm the fiactnred 
erne showing only tram of gold. 



The property of the Alaska Gold Exploration & Development 
Co., usually r e f e d  to locally as the Barnes property, is at the head 
of Cmw Creek, in the Knik mining district. Glacier Cmk, of which 
Crow Cm& is the most important tributarg, enters Tunagain Arm 
from the north 4 miles beyond the present €eminus of the Alaska. 
Nodhem Railway. Although the first discovery of gold-bearing 
quartz on this pmpaty was made in Septembr, 1909, by Conrad 
M o r q  little work was done to open up the vein prior to August 1, 
1910. Since that date, however, underground development has been 
actively carried on, practically all of it on the Stella claim. Three 
veins hsd already been found n t  the time this property wm visited, 
and a fourth was discovered on the Ruth claim late in the fall. The 
onkcmps of these veins have been traced only a few hundred feet. 
The om body ,on the Stella claim consists of two parallel veins, a 
little over 100 feet apart, striking eastward, and a third vein crosqing 
thae with a strike of S, 18 E. The vein on the Ruth claim is reported 
to strike eastward. The developments on the Stella claim to January 
1, 1912, consisted of 660 f e ~ t  of ndit levels, 56 feet of .momcat tim- 
bering, 14 feet of drifts, and 52 feet of winzes, together with mverrtl 
open cuts on the different veins. These deveIopments include t h  
adit levels, two of which are on the mrrlthernmwt vein, one 100 feet 
vertically a h v e  the other, This southern vein strikes S. 83 6. and 
dips 65" N. and varies in width from 8 ta 46 inches. The upper of 
the two tuaneh was 267 fect in length, and the lower tunnel, started 
late in the fall, was only 50 feet long; two winzes, 42 feet and 10 
feet in depth, have been sunk on the vein in the upper tunnel. 
the northern. vein, which is ncarly parallel to this one and about 100 
feet distant h r n  it, an ndit level 243 feet in length has been driven. 
This northern vein varim in width from I0 inches to 3 fwt, ptrike 
N. 87" E., and dips 68" N. The thirc? or crosscutting vein, which 
rrrngns in width from 2 to BO inches, strikes N. 18 W. and dips 80" W. 
A tunnel, driven N. 47 E., cmswutting this vein 56 feet from the 
mouth, shows that it is a narrow-fracki~re zone in the country rock 
cemented by q m a r t ~  car y ing  sulphides. The apex of the Ruth lode 
is about 860 feet above the level of this crmcut, and it is reported 
that very little work has been clone on this vein, which is said t,o have 
a width of G to 8 inches. 
The country rock of the ore deposits consists of d~rk-colored slates, 

banded argillib, fine-grained gmgwnckes, nnd conglomerates, folded 
and later intruded by numerous bosses of light-colored, fine-grained 
granites, and fine-grained to aphanitic acidic dikes, offshoots from 
the granitic m m m  The strike and dip of the sedimentary beds 
vary, but in general the strike is easterly and the dip northerly. 



F&h are not abundant, Imprints of m a l I  Tnaceranus of Jurassia 
'or Cretacaous ege were found during 1911 an the Mding plma of 
the banded argillites in bowlders on the moraines of the Crow and 
Raven Creek gIeciem and in place on the west side of the &pen 
Creek glacier, hclllsions of the bandad afgillites are found in some 
of the granih bbosses with sharp contacts between the ignmus and 
d i m e n t a r y  mks. No development of contact minerals is notice- 
able. The angularity of the fragments of the talng th0 appearance 
of the weathered surfaces, and the dense cbmcter of the rocb, m 
well as the reddish, rusty discoloration of the xdimentary rocks of 
the area, suggest considerable heat action and mineralizing activity, 
which are further indicated by the presence of rnolybdenite and 
pymhotite in some of the quartz veins nnd by the occqrrence of 
pyrrhotits and chalcopyrite in narrow quartz seams in the shelea 
Traces of c o n t a c U - m e h i c  adion are visible dong these Ramp. 
Ellipsoidal or concentric jointing by the metamorphism of some of 
the thicker argillite M s  haa also been noticed. Many of the dikea 
m e  faulted, the displacement, however, being usually only a few feet, 

The predominmt gangue mineral of the gold veins is qoartz, but 
they contain aIso some d c i k  The phydcaI character of the vein 
quertz varies slightly. Secondary banding parallel to the walls is 
noticeable in places and sulphidss have been deposited dong some of 
the fractum. At some places joints occur in the quartz. At othem 
the qllsrtz is coarsely .crystnUine and tlla vein contains numerous 
small vugs. 

Pyrite, ~mopyr i te ,  whalerite, and galena are the principal d- 
phi&. Chalcopyrite also occurs in small quantities Pyrite and 
smnopyrita oocllr as disseminated crystals in the metagomaticaslly 
sItered wall rock of the veins as weU as jn m i a t i o n  with tlla other 
mlphides in the vein quartz. In the open cuts galena is altered ta 
cerusite. 

The ores are freo milling. Tests on mme of the more highly 
mineralized ore are reported to  have srrved 80 per cent by amalgama- 
tion and 16.4 par cent in the concenhata The gold is free and also 
mum in d m  association with the sulphides, and is often included in 
galens and arsenopyritc grains It is especially noticeable along some 
of the joint pltrnes where the auriferous iron suIphides have been 
oxidhed. Nugg~ts worth 68 cants have been found in the veins. 
The gold of Crow C m k  is of rather low grade, having a d u e  of 
about $15.90 an ounca 

Thc cr-t tnnnel on the Stella claim pawed through a small win 
oantaining rnolybdenite, pyrrhotite, and chalcopyrite in a gangue of 
vitmus-looking quartz, but no visible fme- gold. pSrrhotite and 
&alcopyrite also ocrmr in narrow seam in the banded shales near the 
i p $ ~ ~ g m c h  , 



The ore £mm the two larger wim on the Stall& claim is reported 
-by the owners to average $35 to $40 a ton #for the southern vein and 
$le foa for the northern vein. Much higher a m p  ham bean ob-. 
takned, however, in single sampIes. The limits of the ore shoots am 
not yet d b e d .  About midway of the upper tunnel on the southern 
vein a stringer runs out into the hanging wall, m d  at this point aul- 
phi& a m  .mid tO ~ & P R  been much more abundant and m a y  values 
much higher than in other pnrts of ths vein. Exceedingly high assays. 
ara reported from the ckossrmt vein on the Stella claim and from the 
vein on the Rutb claim. The waU mcb of none of the veim am said 
to carry gold, although the mount of pyrite and arsenopyrite would 
s u e t  the presence of at bast a little. 

mid stringer Id& are mrnpmed of numerous nearIy p a d e l  
ov8phpping qua& veinlets orxupying irregulttr openings along 
cleavage lines or in some places cutting across the structura Severd 
degwite of this type, which is characteristic of slaty ~wks, occur in 
this region, the best known of which lie in belt extending north- 
w a d  from the Mile 4 property to the mouth of Porcupine Creek. 
3 % ~  include the Mile 4, Pullen-Davis, and Schoonover properties. 
The Pullen-Davis lode differs somewhat from the others in that the 
quartz stringers form a network mementing a fractured gaywacke 
bed. The o&er lodes in this belt am in slate, stand vertical, and 
dr&e in general parallel to the structure, although some of them 

' cut the Mding at s l i h t  mglm At the Schmnover property near 
the uppar end of Porcupine Creek a campact stringer l d q  9 feet in 
width at the tunnel mwth and traceable for over 125 feet, contains 
irregular lenm and stringers of quartz from 1 inch to 15 inch= in 
width. Assays up to $100 have been obtained on samples taken. 
scrw the full width of some of the larger stringers. Other min- 
erdieed quartz atringem, 1 to  6 inches in width, are found on this 
pmperty outside of the eone mentioned. The interbedded slate and 
grsywacke strikes N. 1 7 O  W. and has a vertical dip. On the m y o n  
walls, however, surfidal creep of the Ms hns caused an inclination 
of the upper portion of the lode and country rock toward the creek 

. and has resulted in a false dip away from the creek. 
The gangue in the stringer lodw is quartz, coarsely qstdliine in 

some of the larger stringers and showing interlocking CQF&BIS in 
p l w  at the anbr  of the veins. Some calcite occurs with the quartz 
ars a gangue mineral. The gold occurs h in the quartz. h w  
pyrite is the most abundant sulphide; galena, sphalerite, md pyrite 
are mkdinate. 

Other oocmncea of stringer lodes are known on Pafmer, Cub, 
Groundhog, and ather creeka of the district, . M s t  of the veins are 



m a l l  and comparatively short, and only where they are hirly 
c lw ly  s p d  and well mineraIized can they be considered as pos- 
sible ore hodies, Tbe small amount of development work done on 
deposits of this type in this region has not d~kmined either their 
lateral: or their longitudinal extent nor demonstrated their m o m i c  
importance. Stringer lodm have pmvd to Iw of great valne in some 
portions of the dunmu gold b l t  and cammemially valuable stringer 
lodes mag exist in the slate areas of Kenai Peninsafa. 

T h e  only mineralized dikes in this district of any p m t  economic 
importance are those of the Moose Pass and Palmer Creek e o n s .  
Other rtcidic dikes occur along Turnagain Arm, on Crow, Raven, 
Groundhog, Porcupine, Mile Four, Bear, and other ereeks, but are 
80 slightly mineralized that they appear of lit.tle economic valne. 
The posi ble existence of other well -mineralized dikes, however, is 
not denied. 

The characteristic feature of the M o o ~ e  Pass and adjoining Palmer 
Creek regions is the occumnm of seveml nearly parallel minemli7d 
acidic dikes striking in a geneml north-south direction a d  confined 
go far ns h o r n  to a relatively narrow strip of comtv between 
Quartz, Canyon, and Fm~rmction creeks. The Isr@ of bhese dikes, 
known locally as the " BIue had:' is in the Moose Psss district and 
htls been t , r a d  for approximately 12 miles fmm Slate Creek to 
Donaldson C& with an average d t h  of 8 faet. Near the south- 
ern end of the area several promising gold-baring quartz veins have 
been opened. North of Smnrnit Creek the mineralized quartz 
appears, so far as present developments show, to be confined chiefly 
to the fractured and mineralized dikes, although small gold quark 
veins have been located at the head of Palmer Creek, and on Canyon, 
Juneau, and Fmmo em&. Further prqwting in this northern 
portion will probably reveal other gold qua& veins. 

The noticeable pttmllelism of the dikes of this district and their 
length is evidence of extensive parallel fifissuring prior to the in- . 
trusion of the acidic igneo~~s material  OW filling thosa former 
openings. These earlier fissures follow closely the dominant strike 
linea of the disk& and dip nearly vertical, as do most of the sedi- ; 
mentary rocks. The strike of the &' Blue Lead " changes pdua l ly  
from N. 12" E. in its southern portion to N. 30' E. nn Donaldmn 
Creek, where it disappears ~mdar timber cover. The Mamt ledge, 
near the head of Fox Creek, has a due north strike and a vertical 



dip, a d  the Logman ledge on P~lmer  Creek, traceable for ovar 6 
miles, bas a north-south strike. The other dikes of this district 
parallel t h e  On Bear Creek numerous large acidic dikes outcrop 
and some of them have northerly strika Subsequent to the intrusion 
of the acidic dikm further fissuring took place, faulting and fractur- 
ing the dikes and opening new fisrmm for the deposition of gold- 

. bearing quartz. These later fissures are vertical or nearly so. Their 
strikes fall into two general pups,  one gmug having northeast- 
southwegt strikes and the second a general northwsterly strike. 
Smll transvme slippings arm nnoticeab1e in the tunnels at the south- 
ern end of the big Moose Pass dike, but most of the offsets are small. 
In plaw the dike walls sie frozen to the country rock, but gen- 
erally they break clear. The dikes are badly ~heared in other places 
and show gouge streaks and slickensides along the walLq in many 
localities. 

mlm.EAl;  G E A E A O T E B  

The dikes are very fino p i n e d ,  hdly altered porphyritic rocks, 
light colored and greenish. Owing to the extensive alteration they 
haw undergona their porphyritic character is discernible in few 
hand spscimens. Under the microscope they show phenoqsts of 
plagioclasa feldspars and a colorless &limb (probably originally 
biotite) embedded in n fine-pained groundmass of quartz and $agio- 
clam feldspars, Considerabla secondary muscovite (sericite) and car- 
cite a m  p m n t  and also a smaII amount; of chlorite, to which last 
the w n h h  tinge of the rocks is probably due. Sericitization of the 
feldspars is well advmced, and the u15ginal biotite phenocryats are 
rompletdy altered to chlorite, calcite, and sericite. ,me unaltemd 
rock would best be classed ns a very fine-graind diorite porpl~pry. 
Small seams of calcite occur in the mew altered portions of the dikes, 
and calcite is present also in many of the quartz veins aswciated 
with them. Striahd crystals of arwnopyrite are, abundantly dis- 
seminated through the altered porphyry adjacent to quartz veins 
and stringers. Dendritic markings of manganese dioxide axe founrl 
on many of the fractured planes of thc dike rocks. In the more 
min~mlized portions ths fractured dike rock is cemented by irragu- 
lar quartz stringem with a little calcite. The gold is free in the 
quartz gangue as well as clmely m i a t e d  with the sulphides. 
Amnopfite occurs both in the quartz stringers and disseminated 
in the altered dike d s  adjoining. Galena, sphalerite, chalcopyrite, 
and pyrite am also present. 
me minerahation in the dikm is irregularly distributed, poorly 

mherttlimd and barren stretches occurring at  irregular intervals. 
Low-grade mineralized zones of country rock as well as gold-bearing 
atringer lodes of indeterminate lateral and longitudinal' extent inter- 



met the dikes, which are mherralimd along the m i n e ,  the crush- 
ing and fracturing of the dike rocks having facilihated the circulation 
of the mineralizing waters. The original dike rock carded p r w  
tically no gold. h a y s  on average mnpIes from the 1- altered 
portions mnge frcrm a tram to a little over $1, In the more mineral- 
ized portions amraga samples are reported to assay from $l.M to 
$52.80 and picked specimens to run a great ded bigher. The portion 
of the " Blue h a d  " between Summit and Chlorsdo creeka is reported ' 

by the owners b average $19 to  $20 to the ton, this mult being 
obtained on avemp samples from five open cub on the ledge between 
thme creeks. Comparatively unmineralized portions, bowever, occur 
in this strip as in other portion# of the dike, and these would 10-r 
the general merap coconsiderablg; No mays from the h g n a n  ledge 
on Palmer Creek are available at present save one running $100 to 
the ton on a picked specimea An avemge figure for the. value per 
ton of these mineralized dikes couId not be given without careful 
sampling and assaying. Their length, the probability of their con- 
tinuance with depth as borne out by their igneous origin, and their 
mineralization (which, though markedly imgular and in most placm 
slight, exknda over a oonsidemble area) ~uggest thab  they warrant 
careful future consideration and some pIaces may pay to work on a 
large scale even under p m t  economic condition& 

Some of the asrmiated gold quastz veins appear of greater *e -  
diate importance under existing conditions. On: the Gilpatrick 
propertg, between Slate and Summit creeks, at tho southern end of 
" Blue had ,"  gold quartz v e h  occur in clme association with the 
dike. One such win followsl along the west wall of the dike aa 
exposed in the upper tunnel. A crmcut to  the went at the face of 
this tunnel shows 5 feet 2 inches of data and quartz saparated Tram 
the dike by 3 feet of slate with mall rudy quartz st-ringers. Within 
this vertical veins o f  quartz, 7, 16, and 18 inches wide, are visible, ' 
and the slah between these wins wrries numerous small quartz 
stringers. - d crosscut to the wmt about 125 fwt from the mouth of 
this upper tunnel shows a 15-inch vein of quartz in slate 12 feet we& 
of the dike. A crosscut in the lower tunnel d m  not ancounter this 
vein and it seems probable that it o m p i e  ra later nearly parallel 
fissure that crosses the dike between the two tunnels. The Summit 
vein, on the crest of the ridge between Slate and Summit creeks east I 

of the dike, lies in sheared pywacke ,  strikes northwest, atands verti- 
cal, and has a width approximating 3 fwt. This vein has not been 
traced to its intemxtion with the dike. The width of the; qua- . 
r a n p  from 6 to 40 inches. Free gold is plainly visible to the unaided 
eye, a,a are also the sulghides, plena,  and arsenopyrite. Amrage 
asaays of from $30 to $68 are reported from this vein. Aasays on 
quartz from the upper tunnel run from $0.80 to $37, although higher 



results are obtainabIe on specimen ore. On the ridge between Slate 
a d  Boulder creeks several quartz veins have been locatod, assap on 
which are reported to run from $3 to $25. 

DEVem~mIT. 

Comparatively little development other thnn assessment hag been 
done on the mineralized dikes of this region. On the Gilpatrick 
property in Moose Pass there am t h m  tunnels, two of which, 286 
and 285 feet in length, with nbout 46 fwt of crosscutting, wero driven 
along the big porphyry dike, and a third, now caved, was driven 117 
feet along the quartz vein on the Summit claim. On the adjoining 
property to the east .a tunnel 204 feet in lengkh has been driven along 
s shear zone striking N. 5 7 O  E. On the Loman lode, Prher Creek 
drainage, a 40-foot tame1 has been drivcn on the south side of Cmur 
d'Alene Gulch. Assessment work only has been done on the other 
claims and has been restricted to the construction of trails to tha 
properties and the making of a few open .cuts acmss the dikes. 

The numerous gold  quart.^ lodes and placer deposits scnttercd 
through the mountainous portion of the peninsula indicate wide- 
spread minedization, cmxtensive, pm~mably, ,  with the s p a  under- 
lain by met~morphic rocks Tn the sumtlnding portions of Alaska, 
in the Iliama region, in the Nizins, Chisbchins, Yentna, and Wil- 
low Creek districts, and in southeaste~m Alaska, the gold deposits all 
appear to be genetically related to Mesozoic d ioritic intrusive 
On the Kenlti Penimda and the adjoining mainland, granitic and 
dioritic intrusivm occur at  several placw nnd the evidencc artxilabla 
indicates that they' are of Mesozoic ~ge. The rninemlization of the 
area took place subsequent to the intrusion of these igneous m m  
and probably as an after effect of the igneous nctivity. In age and 
amistion, therefore, the gold quartz lodes of this region are similar 
to most of the ~uriferons lode deposits of Alaska. 

The mineralogy of the gold ores of the Kenai Peninsuls-pyrrhotite, 
molybdenite, chdcopyri ts, pyrite, arsenopyri tc, plena, sphalerife, 
gold, etc.-is characteristic of gold veins deposited by aqueuus solu- 
tions under conditions of rndertltsly high temperaturn and pressure, 
at minimum depths of several t,hhousand feet hIow the surfammg The 
mebmat i c  alteration of the wall mclcs of the  ore bodies is also that . 
effected by heated aqueous mlution.~ under deep-seated conditions; % 

and the present h e w n  range of anriferoue win filling, over 6,000 

%Brooks, A. H., Gwlaqlc fmturen ni AInukan motalllieroan loRew : Rult. D. 1, t7eol. Bur- 
rey No. 480. 1911, pp. 43-93. 

'Linagseo. W., The relatioa of ore degoultion to phyalcal condltlon*: E ~ o a  Geology, 
vol. 2, 1007, pp. 118-118. 



feet, extending from practically sea level in the praspects near 
Seward to altitudes of 4,000 to 5,000 feet on the propertiea of the 
Kenai-Alaska Gold Co. and the Sewad Bonanza Gold M i n ~  Co., b 
probably B minimum estimate of the range through which the auri- 
ferous solutions were capable of depositing their contenh. The deep- 
seated origin of the ore deposits, their probable deposition from =- 
~ e n d i n g  thermal waters, She character of the mineraIieation, and the 
extensive vertical range of auriferous vein-filling sbove ma level, all 
indicate the continuity of the ore deposits to a depth below the limits 
of profitable mining; and in general it  is probable that gold quartz 
veins are distributed thraugh tho rocks to considerable depths, in 
much the same mnnner and form aa in the rocks that lie ahve  sea 
level. Wowover, the pers'rstenco of the pneral minrtralixation with 
depth is no criterion aa to the pemiskncle of rninera1iz;ation in indi- 
vidual veins. 

Secondarily enriched depositg do not occm in this district, the 
powerf 1 gl~c inI  erosion of comparatively recent times having removed 
any enriched zones that may once have existed. Neither is them a 
complete zone of oxidation. The original sulphide ore bodies are 
now exposed at the surface, and no reason exista fw suspecting any 
marked change in depth either in the rnineralogic chamcter of the 
ores or in the d u e  of the lodes as a whole. The outcrops of many 
of th0 o+e bodies have been modified slightly by the postglacial oxida- 
tion of the suEphides contained in the veins, and in the more favorable 
places partial oxidation of the sulphides has taken place to depths of 
200 to 250 feet, thew being the greai, t  depths yet attained in the 
mine workings. The greater part of the contained gold appears to 
have been left behind in the oxidized oukrops. 

nEREIUL FEATURES. 

CloIom of placer gold have been found on most, if not dl, of the 
streams of the mcrrtnt&inous d o n .  of northern and central Rend 
Peninsula, bat in few places have deposits been found suflciently 
rich to be of m o m i c  importance under present conditions. Con- 
sequently, though tho present kmown distribution of the aurifemus 
gravels is widespread, the list of producing creeks is mall. In 1911 
it inclnded only Remrrection, Crow, Cooper, Quartz, Gulch, Mills, 
Canyon, Sixmile, Silvertip, Bear, m d  Winner c d m ,  and Kenai 
River, being much the m e  as it was when the region was visited 
by Moffit in 1904 and Paige and Rnopf in 1908. About 25 claims 
wem being worked at  one time or anothm in 1911, and h r n  75 to 
100 men wem engaged in placer mining during the open hason. The 
produ:tion of placer gold in 1911 from Renai Peninsula, including 



Crow and Winner creels, is estimaled s t  1,540 crude ounce9, valued 
at $26,000 for gold md $180 for silver. The value of the plaer gold 
of this region varies from $15.88 Eo $17.87 per ounce. Bear and 
Crow creeka furnbh the lower grades, the assay value per ounce 
( a h  melting) of dust from these two creeks ranging from $15.86 
to $16.90. Bear Creek gold is usually taken in trade locally a t  $16 
per ounce. 

The placer deposits of this region may be grouped aa {I) creek 
placers, (2) bench pIacers, (3) river-bar placers, (4) lake-bed 
placers, and ( 5 )  beach lplecers. The data regarding the principal 
characteristics of each of these dasseg, with examples of e ~ c h  and 
the methods at present used in working them, are tnbulated hew for 
romenience in reference. 

Most of the placer gold of the region is nndmbteully of local origin 
and was probably derived f rm the erosian of gold veim in the slrttes 
and p y w a c k e s  of the Kenai Mountains. Most of it was derived 
from veins within the area drained by the stream in whose valley the 
auriferous gravels are found. The present distribution and arrange- 
ment of the auriferous gravels res~lItg principally from the glacial 
and fluvioglacial activib of the recent past and from recent stream 
erosion. h'ci preglacial gravels are known to occur in place in that 
portion of the Kenai Peninsula under mnsideratim. Preglacial 
strarwn deposits undoubtedly existed, but prohb1y all of them have 
been removed by glaciul erosion and reworked by glacial & e a r n  
As the ice retreated the shifting overloaded glacial streams laid down 
v~llZey trains in which the gold was necessaEily widely disseminated. 
Later,, with a demase in load after the disappearance of the glaciers, 
the streams began to cut down through the valley trains, terracing 
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the older deposite- and concentrating the gold contained therein in the 
creek &-avels. M& of the present creek placers are the product of 
this cancentration, although some of the placer guld of a few of 
them may possibly have been furnished by pt@witrl erosion of the 
lodes. 

MINING METHObB. 

The future of the region as a placer'prdncer dependg Ip.r&ely on 
the introduction of economical methods of handling largo bodim 
of low-grade gravels. The channel gravels yielded most of the gold 
in the earlier years of placer mining in the peninsula, but the richer 
apots were soon worked out, and the remaining creek placers, have 
repeatedly proved unprofitable when worked by ordinary pick-and- 
shovel methoda They are, moreover, in most places saallow and of 
mall extent. Where of greatest extent, as on Cooper and Resnrrec- 
tian creelrs, values of ody 30 to 50 cents a yard are reported, and 
methodrj: other than shoveling into slnice boxes ma3 be employed to 
obtain a profit. As the topographic conditions m d  abundant wabr 
aupply of the region are particul~rly favorable to hydraulicfig, 
most of the placer mining in recent yeam has been by that method, 
the: rn~terial worked in most places being the bench deposits. These 
bench phcers are of much lower grade than the creek gravels; in 
those of glacial or fluvioglacial origin the gold is widely dissemi- 
na&d. On some of the lower b e n c h  where remnants of the re- 
worked high bench deposits have been left by the down-cutting 
streama slightly richer depmib are found. 

The handling of l a w  bodies of low-grade gold-bmring gavels 
by methods other than these of ordinary hydraulic mining hag k m  
attempted a t  different tirnsef in the Xenai Peninsula, but thus far 
has not been successfuI. The failure of a Risdon 5-foot open-con- 
nwted dredge on Resurrection Creek in 1905 is reported to have been 
due ,partly at least to the numerous large bowlders mtained in the 
creek gravels. A small dredge, differing markedly from the usual 
type, was erected on upper Henai River in 1911 but failed to yield 
sstidactory results ; and it appears: prohbla tbrrt nearly everywhere 
on Kenai River dredges des<gnd to handle heavy wash will be re- 
quired. Attemp& to work the gold-bearing gravele on Resurrection 
and Sixmile creeks by hydraulic elevators were not s n ~ ~ f u l .  In 
general it may be said that inadequate proapscting of placer ground 
before a matbod or p h t  adapted to the conditions i s  chosen haa 
m u d  moat of the failums. 

Mmy conditions fa- the placer miner; the open season is longer 
thanin either the Yukon munw or on Seward Peninsula; perpetumlly 
frozen pound d m  not m; compared with the interior of Alaska, 
tbe country is easier of meem, and the & of labor and supplies is 



lass; hpogmpbic conditions and the abundant water supply favor 
hydraulic methods; and timber suitable for cabins, fuaI, and mine 
work is readily obtainable. 

The genera1 ch-stiw of the productive uwks have been 
d d b d  in MmsidmMe detail by Moat and therefore only those 
aperations which were in progress in 1911 are here described. The 
placers are d d b e d  in geographic order, those in tlre mathern part 
of #a area being p l d  fimt and the more northern ones Iast. 

Aftar the d b v e r y  in 1910, by C. D. Cunningham, of placer gold 
in the gravels of Kenai River about a mile below the mouth of Cooper 
Greek, pm&mlly all the lower ground bordering the r iver  from the 
lower end of Kenai h k 0  t~ Cook M e t  was staked as possible dredg- 
ing ground. Little careful prospecting, however, has R~J.  yet been 
dona Early in 1911 ground near Ithe mouth of Killey River w ~ s  
drilIed to determine its suitability for d d g i n g  and later in the 
senson soma of the dsims between the upper and lower Kenai Lakes 
were prospected by shafts, Gold values mlfieient to justify dredging 
am reported from parts of the lower river. Specially designed 
dredp would, however, be required to work t h w  deposjts on account 
of the occurrence of v e q  heavy wash in many places. 

Between SJicilak and Kenai Lakes Kenai River f l  owa among high 
rounded hills. Gra~el  benchm flank the stream; their upper surface 
ia at water level at the lower end of Kensi Lake, but is high above the 
river in the vicinity of Cooper and Juneau creeks, where the river 
has cut deeply into them. The !2OITf& bluff at  the mouth of Cmpr 
Creelt ~ h o w s  the structure of these high-bench deposits to be that of 
a typimI delta, deposited in ponded waters by a stream flowing west- 
ward, as does ths present river. 
In recent goologic time it is probable thst the trunk glacier ex-. 

tending down the valley now oecupied by Kenai Lake and Kenai 
River widened and deepened the preglacial valley and i m p r d  upon 
it the U-shape chamckristic of glaciated valley& Because of ,its 
p a t e r  aim tend erosive power this glacier cut the bottom of its 
valley congiderably below the level of the tributaries' vallep, so 
that Cooper and June~u creeks were lefi as hanging valleye on the 
retreat of the ice. The delta structure of the bench depwits indicates 
that a lake of conEliderable size formerly filled the valley, being prob- 
ably produced by ice damming Kenai River in the vicinity of Skilak 
l ~ k e .  It appears probable that the ice front of the Kenai River 

3 Momt F. Fr,, Gold fleldm od the Truoagaln Arm re8lm : Bull. U. 8. W L  B a m e ~  No. 
271. 1008, pp. 1-52. 
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glacier s t o d  near the lower end of the present Kmai Lake during 
tha formation of the delta, which built out and filled the lake to the 
exhot indicated by the development of the present terracing. The 
removal of the abstn~ction which rix to the lake was fo~lowed 
by the cutting of the. pment channel through the d d h  deposits, a 
process which is atill in progress. The depth to which the ICenei 
River glacier erded its channel below that of its tributaries is not . 
known, and therefore neither the thieknw- of the unconsolidsted 
glacial and fiuvioglncirtl filling nor the depth to bedrock in this 
portion af the river's course is known, although it ia probably mn- 
siderable. 

Prom the delta character of the bench deposits it would be ex- 
pected that the contained gold would be widely disseminated and 
that no definite pay streaks would occur. As to the avenge value 
per cubic yard of these h c h  depoaita no duta are at hand. It is 
probably exceedingly small, much tm mall to be worked pmfitnbly 
under present conditions. Panning testa in the delta blue at  the 
mouth of Cooper Creek failed to show any colors. The fact that 
t h w  delta deposits a r e  slightly auriferous, however, is shown by the 
occurrence in the pmmnt stream gram18 of fine flaky gold, which 
must have been derived, partly a t  least; from the concentration of the 
delta gravels. 

Of the present river &ravels that am locftlly conddeml rrs @ble 
dredging ground, thow in the portion of the riverb mum between 
the upper and lower lakes are the result of the reworking and na-sort- 
ing of the sands and gra~els of tha skuwe-mentioned delta, as the 
stream cut thmugh it down to its p m n t  level. Coarser material, 
derived principally from the e&on of morainic material and bed- 
rock an tho tributav streams, also occurs in the gnrvels of s h a m  
flat. 

The t h i c h m  of t h e  river gravels is: u h o m .  Prospecting 
shafts reach only a depth from 4 to 8 feet before encountering water. 
T h e  atream-flat gravels of the lower end of Cooper Creek have a 
thickness of only S to 10 feet, resting on a false bedrock of the delta 
depwiit iq which this partion of the meek valley ia cut. The river 
gravels may he somewhat thicker. 

T h e  low gold content of the sm& and grcsveh of the delta under- 
lying the present river gravels has bmn pointed out. In the river 
gravels, however, colors are obtained from the surface down with- 
out any well-defined paystm k. The data available . mgarding the 
value per cubic yard of these gravels varies &dersbIy. T h e  Kemi 
Dredging Go., whose property is about a mile below the mouth of 
Cooper Creek, is reported to have obtained $167 from cubic yards 
of p ~ e l  and from 2 to 25 cents from each pan h r n  the river bars. 
The results obtained from prospecting  hafts 4 to 8 fact deep in 



the stream flat between the upper and Iower lakes are much lower. 
Valuser of 25 and 38 cents per cubic yard were obtained in two 
of the shafts, and placer operations on the lower portion of C o o p  

- Ceek are reported to show m average gold content for stre&- 
jld gravels of 30 to 50 cents a cubic yard. Tha awmge gold con- 
tent of all materia1 which would have to be handled in dredging 
operations, as reported from rt considerable number of these shallow 
shafts mnk daring the past season, was, however, only a few c a t s  
to the cubic yard, less than the & of dredging operations under 
more favorable conditions in California. It is doubtful, however, 
whether any of these &afts reached either the Ealse or the solid bed- 
rock, upon which higher values might be found. 

Most of the gold in the gravels of Renai River is very fine, light, 
and flab, and has a value of abut  $17.58 per ounce. Coarser gold, 
flat but not flab, has k n  introduwd into the river gravels from 
Cooper Creek. Active operations on the upper river have thus far 
been oonfined to the original discovery, where, during 1911, the Kenai 
Dredging Go. erect& a smaIl dredge which, however, failed to s a ~ e  
the values contained in the gkvel worked. A larger dredg~ of the 
same type, in pmess of construction, had not been completed at the 
c l m  of the season. ShouId the gravels in the upper river, after m e -  
f u 1 prospecting, warrant the installation of dredging machinery, i t  
appears probable that dredges capable of handling rather heavy wash 
will be required. The further possibility tha% #the gold-bearing 
gravels of the p-t stream in this portion of its course may be, and 
probably are, of oomparatively slight thickness should not be over- 
looked. 

m P I S B  OBBEg. 

Cooper Creek, 10 miles in length, enters Kenai Ri 4 r from the 
swth 3 miles below Kenai h k e .  Stetson Creek is ita principal trib- 
ntary. Cooper C d  in most of its course flows in a postglacial 
rock canyon cut in a broad glacial valloy. Its lower half mile, how- 
ever, is rmt in the sands, clays, and gravels of the delta deposit of the ' 

Kenai Valley. 
The auriferous deposits comprise both bench and creek grarels. 

The gold content of the delta bench p v e l s  is low (see p. lM), but 
above the mouth of the rock canyon richer bench deposits of moraine 
and 3~viagIacial origin, containing both coarse and fine gold, rest on 
the glaciated bedrock floor. The largest nugget thus far found had 

, a value of $3.80. The larger nuggets are very much smoothed. 
The creek p v e l s  have been worked both in the canyon and on 

the flat at the laver end of the creek. The Iatest work in the canyon 
was done about 1903. The gravels are said to have varied much in 
thickness and to have been richer than most of the gravel on the 



strernm flat MOW. For several gears active operations have been 
m h e d  to the! wide flat at the lower end of Coopar Cr'eek, where 
the creek gravels, 8 to 10 fset thick, form s uniform layer aver a 
fdse bdrock of h e  a n d  and ssndy clay, with game lenses of pebbly 
gravel. The surface of this M m k  is fairly even, with slight de- 
p k a n s  mpmnting temperarg channels af the shifting creek as it 
wandered back and forth, downcutting the p-t flat through the 
old delta deposits The creek grsvels are loose and easily handled. 
Pebbles of dark blue-black slates and p y w a c k e s  predominate, 
interspersed with some conglomeratic, bowlders. A few bowldem 
of fine-pined acidic dike rocks are dso found. Bowlders over 
3 feeh through am rare, most of them averaging I$ to 2 feet. The 
larger bowlders appear principally in the lower part of the gramla 
Coneiderable fine material forma a matrix for the bowlders, but it 
is gravelly and.cmmb1es readily. No distinct stratification is notice- 
able, although mod of the pebbles and bowlders am flattish or slabby 
snd lie approximately flnt. These stream-flat gravels are reported 
to average from 30 to 81) cents gold per cubic y3d.  

The gold is derived from thma &-partly h m  the delb 
deposits that flank the stream flat, partly £ram the auriferous g1a- 
cia1 and fluviaglacial deposita in the glaciated valley of Cooper 
Creek, nnd to a slight extent, probably by postglacial erosion, from 
gold-bearing lodm in the b e d m  of the valley. Two distinct rung 
of gold nre reported, one B little darker than the other. 

The gold is smaI1, flat but heavy, not flaky? and has a value of 
about $lZr.60 per om@. Nuggets up to  80 cents in value have hen  
found, some with quartz attached. Pyrih, prrsenopyrite, and mag- 
netite am found in the concentratas f m m  the clean-ups. 

The -?F Creek placers are the property of the Kenai Mining 
& Milling om, whme claims extend from Cmper Lake to  Kenai 
River. Hydraulic operations were in progress in 1911 on the &ream 
flat at the lower end of the meek. On nwunt  of the low stream 
gradient a Ruble eIevatdr with a 48-foot body 10 feet, wide and a 
12-foot extension at the Jower end, has been installed. The p l d -  
stting attwhanents consist of four sluice hxm, 12 feet long by 4 feet 
wide, set on a grade of 8 inches to the box length. The three lower 
boxes were set with steel-capped wooden cross rifles, 4 inches by 2 
inches by 4 feet in Gee, 2 inches apart with 1-inch sp~ces between the 
steel straps, the dimensions of which were 4 inch by 3 inches by 4 feet. 
Water for hydraulicking is obtained from Stetson, Wildhome, and 
Eckinghofse creeks by an upper ditch 4 miles long, a lower ditch - 
19 miles long, and 1,300 feet of flume. Two 30. $2 Hendy giants with 
4-inch nozzles and two No. 4 giants with $inch n o d e s  made by a 
Portland firm wem available, but only one giant with a 6-inch nozzle 
operating under a NO-foot head was in nsa in June, 1911. The usual 
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mode of operation is to drip the soil down t o  the gravel layer ond ' 

then to wash d 1  the gravel, down to the false bedrock, over the ele- 
vator. M& of the goId js .caaght in the upper boxes. 

Quartz Greek, tributary to Kenai Lalre from the north near its 
lower end, has a length of a b u t  16 miles. In 1911 a hydraulic plant 
was in operation on this creek a short distance above the mouth of 
UeviI Creek. In this portion of its course Quartz Creek winds south- 
ward in a narrow, steep-sided valley cut in the bedrock floor of s 
broad glaciated valley. Bedrock of interbedded slates and gray- 
wnckes striking N, 17" W. and dipping 60" W. outcrops in many 
places in the stream courm and in the valley walls. The chawter 
of the unconsolidated material covering the bedrock on the slopes is 
shown in the ditch which extends along f i e  east side of the valley. 
It is cut in a compact clayey gaveI,  which contains a few m n d e d  
and striated bowldefs and was evidently waterlaid in places. Small 
pavel-covemd h c h w  lie tlt different elevations on the valley sides. 
The cmek gravels are reported to have been good pay and to  have 
cnrried coame gold, Present operations are confined to a p v e I -  
coverod rock-cut bench, the bcdrock surfam of which is, at the pit, 
nbout 16 feet above the present stream. The thickness of the e v e 1  
on this bench varie~l from 12 to 92 feet because of the unevenrim of 
the bedrock ~urface. The gravela consist of fairly well roanded data 
and pywacke .  h r p  bowlders, wrne as much rn 6 feet in diameter, 
a q  found, but mmt of tho matorial is nnder 3 inches in diameter. 
An average vdue of 27 to 338 cents rr cubic yard is reported for them 
gravels. The e l d  ia coarse, pieces up to 73 cents in value having 
hen found, and has an assay vnluo of about $16.90 an ounce. 

At the Faiman and Mndson plant wstm is obtained from Quartz 
Cmk, tt &art distance below the mouth of Johns Creek, by a ditch 
14 miles in length with a p d e  of  one-fourth inch to the md. The 
intake is situaterl. on the west bnnk of the creek and the ditch follows 
along the west side of the valley to a point a b u t  one-half mile below 
the intake, where the water i s  c a n i d  a c m  Qua& Creek on a 180- 
foot flame 65 feet above the cwek. The pipe Iins from the penstock 
to  the giants decreases gradually in diameter from 14 inches at the 
penstock to 10 inches at the giants. Two No. 2 Kandall giants with 
No. 3 nozzles opemte nnder heads of 95 to 120 feet. The gold-mving 
spparatus consib of 10 sluice boxes, set with Iongitndinal pole rifles, 
4 poIes wide and 6 feet long, 2 seh to each box. Tha head box was 
set on a p d e  of 14 inches to the box length, the 4econd box on ea 12- 
inch grade, the third on a 10-inch grade, and the remainder on a 
9-inch grade. Most of the gold is caught in the first two boxes, 
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Sluicing operations in 1911 began about June 25, when 10 rnm were 
at  wmk on the property; later in the smmn this force was much 
reduced. 

P U B  AIm W L  -EBB. 

Uthg an Empire drill with a *-inch wing, the Hwston Dredge 
Co. drilled 20 holes in 1911 in the flats dong Fdls Creek between 
h w e r  Trail and Kenai lakes. The unconmlid.dated material tl the 
flat between the two lakes is composed partly of morainic and fluvio- 
glacial materid depdted by the former h i 1  Creek Glacier and 
partly of recent outwash-fan deposits of Falls Creek. Tha depth to 
Mrock as determined by the drill holes varied from 10 to 23 feet. 
Tha material pamd through is reported as principally gravel, but 
contains some bowlders too large for a dredge to handle. In some of 
the holes prospects were found all the way from surface to bednick, 
but no definite pay streak was located and, from the naturw of the 
deposit, it would be expected that its gold would be widely dis- 
seminated. 

D W A Q E .  

Placer mining on Sixmile Creek, a tribntary,of Turnagain Arm 
.from the south st Sunrise, was in 1911, trs in former years, confined 
to a very few mall hydraulic plants, worked by individuals and 
operating on high-bench gravels bordering the stream. On Canyon 
Creek? at a small hydraulic plant installed near the mouth of the 
creek, only six days' sluicing was done in 1911, a No. 9 giant under 
150-foot head being used on bench p v e l a  The remainder of the 
season was spent in development work prepamtory to opening up 
an old channel in the bench gravels on the west side of the creek. 
Farther upstream hydraulic opemtions were continued on the bench 
gravels on the Wible property. At the lower  working^, about 3 miles- 
above the '' forks " a well-defined rock-cut channel about 650 feet in 
length, 100 feet wide, and 30 f8et deep, crossing a nose in the bedrock 
160 feet above the level of the present winding channel and filled with 
horizontally stmtified water-laid grave4 has been nearly worked out. 
Considerable work was dm done on high-bench gravels near the 
mouth of Pass Chk, 

But little active mining was in progress on Mills Creek during the 
past =son. A short distance above its junction with Canpn Creak 
a hydraulic outfit using two giants, a No. 1 and a No. 2, piped off a 
small low bench about 15 feet above the creek level. Four men were 
employed during part of the aason. Operations were discontinued 
in the latter part of August, when the water supply from Moose 
Creek became insufficient for hydraulic purposes. On Milk Creek, 
above the junction of Juneau and Mills Creek, a few satbred p lam 
claims were worked and mme prospecting done. 
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On W c b  Creek, a s m d  shwm tributary to E a ~ t  Fork, about rl 
mile ahve its junction with Canyon Creek, two hydraulic outfits 
wem in operation in 1811. The smaller of these two outfits, in opera- 
tion the entire season, was at work on a low bench, about 20 feet 
sbove the creek level, at the junction of Gulch Creek and the East 
Fork. T h e  gmvel, which varies from 10 to 15 feet in thickness, rests 
on a smooth bedrock mrface. The gravels are P e y  campact, with 
clayey cemenh and a few clayey streaks, and lare roughly stratified. 
The pebbles and bowlders, besides the u s q l  slate and graywitclre, 
included mi a,ssortment of crystalline igneous rocks. The equipment 
consisted of an 8-inch pipe with @-inch nozzle. Water far the piphg 
was collected from the sidehill drainage on the north side of Gulch 
Creek by a ditch 4,000 feet in length, 2 feet wide on the bottom. In 
the spring sufficient water is continuously available for a full pipe 
head, but later the supply decreases and, the water is coll& in a 
reservoir for use as required. The p v e l  is piped into two lead 
hxes  and then into a btring of nine 12-foot sluice boxes, 1 foot in 
width, set with pole riffles. The gold recovered is flat, smooth, and 
medium coarse to coarse, nuggets tsorth $70 having been found. At 
the upper plant, the Dunfranwald gold mines, situated a short dis- 
tmca sbove the mouth of Gulch Creek, hydrauLic operations wem 
begun on high-bnch gravels early in June and discontinued about 
August 15. This plant was not in operation when visited. The 
deposit worked consisted of horizontally stratified clayey gravels, 
very compact in places, with beds of sandy clay, r&hg in an old . 
channel cut in the interbedded slate and grrtywacke. Most of the 
bowldm appear to be underma foot in diameter. No data are a t  hand 
regarding the gold content of these gravels. Water far hydraulic 
operations is obtained from GuIch Creek by tt large ditch about 
thee-fourtbs mile in lengkh. The gold-saving apparatus consisted 
of a string of 11 sluice boxes with 3-fot  square cross section laid on 
bedrock. The two had boxes and the lowest box of a11 were set with 
steelcapped wooden cross riffles with 14-inch spaces. The next eight 
boxes were set with blmk rifles, thm in the 6rst four boxes having 
a square andethom in the remaining four boxes a circular crops sec- 
tion. One box length from the lower end an undmurrent, 6 feet 
wide by 12 feet long, fitted with wooden cross r i t t l ~  with +inch 
space, was inserted. 

The shallow meek gravels, 3 to 4 feet deep, on SiIvertip Creek, 
abut one-half mile above the road wwsing, were worked in 1911 
by a small hydraulic outfit. Tha work was earrid on for about six 
weeh by three men using 6-inch hose with a %-inch nozzle under a 
head of 80 feet. Sluici-ng began June 28, and ceased in August on 
account: of i d c i e n t  water supply. The gold is reported to  be sim- 



ilar tn that horn Gubh C d q  ~lthough the nuggets found are not 
so large. Most of the larger nuggeb had quartz attached. 

' RBBUmtion Creek, the earliest prodncer and the we&mm& 
productive stream of the Turnagain Arm region, flows northward 
into Turnagain Arm thmngh a broad d e y ,  21 miles in length, 
flood with a thick deposit of gravels, in which, t h g h o u t  the 
neater part of ita course, the &ream bas cut a deep canyon-like 
channel. Near the lower end'of the valley the stream flat widens 

' 
nnd n ~hort distance below the mouth of Palmer Creek it has a width 
of about 1,000 feet. High p v e l  benches here flank the stream flat 
on both sides. Slate bedrock'and rimrock outcrop in but few plwas, 
the stream not yet having removed a11 the earlier unmmolidated 
deposits in its course. The gold-beltring creek gravels coirer the 
stream flat to an a v e r ~ g ~  depth of 7 feet, resting on s false bed- 
rock of earlier uaconsoEidated fluvioglacial deposits. At the placer 
workings this consists of yellowish horizontally bedded clay contain- 

I ing some streaks of blue clay. The auriferous p v e l s  are Ioose and 
stream laid, with but little cIayey sediment. Bowlders over 3 feet in 
diameter are not very numerous, although a few very large ones am 
found. Gmywacke bowlders predominate, granite bowlders and 
conglomerate bowlders being much lesa abundant. Tha p v e l e  am 
reported to nveraee between 45 and 50 cents to the cubio yard, No 
definite pay st re ti^ exists. 

During 1911 these creek gravels wera behg worked by hydraulin 
methcds by tha Nathison Mining Co. The proper@ known as the 
Texas-OkIrmhoma Consolidation extends from a point 4 miles above 
the month 6f Resurrection Creek to within 1,600 feet of tidewabr, 
The work r>f 1911 was done near the upper end of the property. 
~luieini rvss begun m May 29 and work stopped on October 8, after 
1%' working days, during which approximately 16,000 cubic yards of 
gravel were moved. An werage of seven men were employed. In 
August but two men wem at work in the pit, on account of low water 
in the creeks. 'l[?ylee miles of new ditch, 20 inches deep and 36 inchas 
wide, was built, tapping 'Bedmck and Rimrock creeks and Gold 
Gulch for w a h  apply,  the water running through the ditch for 
the first time about September 10. Two mila of the dikh were con- 
meted on a grade of one-half inch to the r d  and 1 mile on a grade 
of 1 in& to the d. Prior ta the wmtmction of this ditch the water 
supply had all been obtained kom B e d m k  Creek. Approximately 
3,000 feet of pipe-line, ranging in diameter fsm 16 inches down to 
11 inches, is u d  to lead the water from-the ditch to tm No, 2 
Rendg ball-beurbg giants with +inch nozzles- and me No. 1 gimt . 
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with a %-inch nozzle, all operating under 315-foot beads, h a -  
%ionelly a y-inch node  is used on one of the No. 2 giants. Two 
of these giants are nsed in the hce of the workings and the third 
stacks the tailings from the sluice boxes. Ody three 15-foot sluice 
bxea can be used, 'becans af the low stream gradient. These am 8 
feet in width and are set on an average grade of 9 inches to the box 
length. Pole rifles am used in the head box, where most of the gold 
is cauglik, and Hungmian vacuum riffles in the remaining two boxers. 
All of the gold-bearing e v e 1  is driven into the boxes by the giant& 
Small bwldere are handled by a derrick and stone boat and the 
larger ones chained. 

Kear the above plant E. E. Carson has installed a d l  hydraulic 
@ant on a bmcb an the west side of Resurrection Creek. Water is 
obtained from Wildhorse Creek through a ditch 3.4 miles in Zength. 
The equipment is reported to m i s t  of a No. 1 giant with a 3-inch 
nozzle operating under a 60-fcmt head of water. The gravels are 
similar to the creek gravels; they am horizontally bedded and rest 
on a day bench. In -1911 a shortage in the water supply permitfd 
only i short working season on these bench gravels. 

mow mm!m - 
At present Crow Creak is the only imporbant gold-producing 

stream on the north side of Turnagain Arm It is 4 to 5 miles in 
length, heading against Raven G& of the Eagla River drainage ia 
a broad pass (Crow Cmek Pas) 3,544 (aneroid) feet above ma level . 
and enhh ig  Glacier f3-d from the northwest 5 miles fmm Turn- 
again Arm. A considerable part. of ita; water is derived from several 
small glaciers m p y i n g  cirques in the mountains surrounding tho 
head of the vdlsy. From the psss the creek flowg southward in a 
narrow U-shaped valley, bttomed with glacial ti11 in which the 
stream has cut s small V-shaped gorge, to a point within about 
3 mil- of its mouth, whem it swings sharply to the sontllertst, the 
valley broadening suddenly to a pvel-filled basin three-fourths 
mi16 lang. Below this basin the creek drops into rr narrow gravel- 
walled flat-bothmed valley, in which it flows for a mhiderable dis- 
tance. In the remaining half mile of its conma the stream %owa 
through u narrow rock canyon in a series of mpids and falls to its 
junction with Glmier Creek. 

Placer operations in recent years have been confined to the momhe- 
dammed gravel-filled. basin in the upper part of the valley3 and to 
an old buried chmnnel at the head of the rock canyon about one-hull 
mile from the mouth of the creek. Hydraulic plants hwe been in- 
stalled in both plrcoea. During the past season work at the upper 
pItant was suspended ta avoid covering unworked gold-bring gravels 



with tailings. The recent geologic conditions at this property have 
been d m r i M  in detail by Yoffit l and Paige and Knopf ttnd need 
not be repeated here. 

Nmr the middle of tha rock canyon of the present straam mining 
aperations in 1904 disclosed an earlier well-depeloped gravel-filled 
channel, cut in bedrock, cmmd by the prmmt channel and appar- 
ently headed toward the gravel f lat  at the upper end of the present 
rock mnyon. Most of the later development work has been confined 
to the removal of the unconsolidated deposits filling this channel. 
The property has changed hands several times. The prewnt ownem, 
the Nutter-Dawson Mining Co., completed in 1911, after several sea- 
sons' work, a cut through the high-bench deposits from the original 
point of dimvery of the channel in the canyon to the gravel 0et  
at its head. This cut, '1,800 feet in length, wjth e maximum depth 
of about 225 feet, follows the mume of the old channel. Ths fillitlg 
of this channel, up to the level of the bedrock surface at the head 
of the present canyon, consists chiefly of firmly cemented wahr-laid 
pebbly clays, horizontally bedded, with a few scattered bowlders in 
the lower portions near the rim and on bedrock along the sidw -and 
bottom of the channel. Wash -pel of variable thickness is also 
reported in portions of the channel. Overlying these pebbly days 
.is 60 feet or more of yellowish irregularly stmtified sandy and grav- 
elly beds. These high-level unconsolidated deposits, which extend 
for some distance up Crow Creek, have been trenched by the present 
dream to a considerrtbIe depth contemporaaeoasly with the dwelop- 
rnent of the rock canyon. Near the head of the present rock canyon 
the stream flnt has an average width of 250 to 300 feet and lies about 
100 feet below the top of the high-bench deposits, which here have 
an elevation of approximately 1,000 fmt above sea level. The thick- 
ness of the st--flat gravels is not known. A shaft 70 fmt in 
depth is reportd to have been mnk at  the lower end of the flat with- 
out reaching bedrock. No m r d  of the material p a w d  through is 
available, but it appears pmbable that most of the section must be 
similar to that exposed in the cut and must have about the same 
gold rsontent,'and that the thicknm of the stream gravels does not 
exmd a, few feet. The campletion of the big cut has demonstrated 
the low gold content of these high-bench fluvioglecial deposits. 
Exact figtlres- s,m not milable, but it appears that l+ mnh per 
cubic yard would be an exceedingly Iiberal estimnte of the gold they 
contain. The higher gold content of the gravels of the stream flat 
is due to the concentration of the gold of the bench deposits by the 

=Momt, F. H., Gold fleldti of the TornaFain Arm region: Bull. U. 8. -1. ISnrvep NO. 
217, 1006, pp. 41-48, 

rl?alge, Ildnaj, am6 Knopi. Adolph, ~ecoad~1sannce in tbe Matmwba and ~alk-a' 
he-, with notee on the plncera of the adjacent r&on: Bull. U. B. W. 8nrveg No. 
814, 1901, p n  121-l2f 



present s h a m  in the development of its present channel. Moffit 
states that the d t s  of mining operations in 1004 in the flat ahve  
the canyon gave an average of 44 cents in gold per cubic yard of 
dirk moved. No further data are rrvailable. 

The'recent geologic histary of this & p i t  is pmbsbly as folIowa: 
During the general m h t  of the ica following the intense glacia- 
tion of the region the Crow and Glacier Creek glaciem ~eparated. 
9 % ~  Crow ~ m k  Qlacier retreated the more rnpidly h a u s e  of its 
smaller a m  of ice supply, but the Glacier Creok Glacier retreated 
sufficiently to allow the m p e  of the Crow Creek waters, which cut 
a gorge of considerabfe depth in the bedrock. A later advance of the 
Glacier Cmk Glacier, accampanied probably by a slight advwce 
of the Crow Creek Glacier, ponded the Crow Creek waters with a 
m l h t  deposition of their load and t h ~  filling of the gorge and of 
part of the valley with wnterlaid sediments. With the h n l  retreat 
of the glaciers b their present position Crow Creek cut a new chan- 
nel through the fluviog1;lrrcial deposits, detaating somewhat from its 
former channel and exposing the latker where the channels ems 

Water for the present l~ydraulic plant is taken from Crow C m k  
by a dikh 5JQO feet in length, 6 feet wide a t  the top, 4 feet wide at  
the bottom, and 4 f& deep. A pipe line 3,000 feet in length, 24 
inches in diametm at. the intake and 15 i n c h  at the giankg, carrim 
the water to thm No. '7 lIendy giants, with 1 and 8 inch nozzles, 
operating under heads varying from 300 b 360 feet a m d i n g  to 
their position in the CUL TIM gold-swing apparatus consists ef a 
bedrock sIuioe 600 feet in lengkh, set in the bottom of the old chan- 
nel, with boxes 5 feet wide by 4 feet deep p l a d  on a grade of 
9 inches to the box length. Twelve-inch cube hemlock block riffles 
em u d  in the boxes, ' h o  box lengths from the lower end of the 
sluim two parallel %foot undemrrenta have been imdalled. The 
tailings am dumped into the rock canyon o f  the present stream a t  
the intermtion of tho two channels. Fifteen to twenty men were 
employed on the property during 1911. 



GOLD PLACER8 OF THE YEN?:NA DTSTRICT. 

The Yentna district, as the name is commonly applied, embr- 
a11 the area that drains directly to Yentna River except the basin 
of Skwentna Bivm, the largest tribuhry of the Yentna. The h i g h  
parts of the Alaska Range in the Ymtne, basin are so inaccessible thet 
they are still unexplored, and the lowir portion of the baain, which 
forms tb part of the p t  Susitna Valley lowland, is a heavily tim- 
b e d ,  brushy flat which offers little attraction for either the pros- 
peetor or the gaoIogist The e o n  covered by this report has there- 
fore a roughly triangular shape, one side lying along tho Yentna 
Valley, the second stretching along the Susitna lowland, and the 
third lying parallel b kha Alash Range and including its more 
accessible parts (PI. VIE), A more complete mpo~%, including a 
dimmion of the geology and the minerd remurces of t h ~  region 
and a geologic map, is now in preparation. 

' Since 1905, when gold wm h t  discwered in this region, prospect+ 
ing and mining have been carried on continuously by which gold has 
been found to be widely digtributed 'through the area, yet it has beem 
obtained in ,paying quantities only in t h ~  sa-mlled Cache Creek cwn-  
try, in the basin of Twin Creek, and at a few points in the valleys of 
Lake Creek and Kahiltna River. A new h p e h  to pmpecthg was 
given in the searron of 1911 by the discovery of rich pImr ground in 
the benchm above Dollar Creek. The: pmant known economic value 
of the region lies ~nti!rely in its placer gold, no valuable lodes having 
been discovered. Lignitic coal occum at many places*bnt is too poor 
in quality ta attract much\ sttantion, for betbx md thicker coal beds 
occur at easily mesible points on Cook Inlet. The coal beds, how- 
ever, htrve same value as a source of Imal fuel. 

Before the work on which thh report is baaed wm dme lit& was 
known of the geology of the region between Yen- and Susitna 
rivers. In 1898 Spurn1 asceded the Yentna ta the mouth of the 

-- 

1 g g ~ ,  J. L, A woomniannnce h aoutbwestern Alseka In 1688: !henletb Ana mt. 
U. & Gcol. Burvey, ppt. I, 1900, pp, 81-264. 
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Skwentna, but in his journey dong that stream was able to obtain 
lit& information in regard to the geology of the countrg to the 
north. During the same year Elchidm made an exploratory trip 
up the Susitna and into the Tanam basin, and recorded many fa& 
can- ths geology of the m n p  in the northem part of the 
SaGtna basin. In 1902- Brooks: and Prindle "went up the Kichatna 
and obtained s geologic wction of the Alaska Range along their 
mute. h 1906 R. W. Porter made a topographic m p  of the Yentna ' 
district, and this, with some additions aJld corrections by the waiter, 
was used as a base map for thepresent investigation. The conditions 
under which all of these explorations were carried on, however, made 
it impossible to e x b d  the geologic work more than a short distance 
on either side of the route of travel, and as both the Tentna and 
Susitna rivers lie in broad, alluvium-fdled basins, with few bedrmk 
exposures along the strews, .the geologic conditions in the upland 
area between them were unknown, except ss they were indicated by 
a few fa& gleaned from reports of prospectors and miners who had 
visited the region. 

The Yentna district, bounded by Susitns and Yentna rivers and 
the c r d  of the Alaska Range, may be roughly divided into three 
pro-rinces, each having distinctive topography. The fist of them 
includes the lowlands of Yentna, Susitm, and Toldchitna rivers. 
This area exknds westward from the base of the TaBwtn~ Moun- 
tains, on the east side of the Susitna, to the f ootkills of the Yentna 
dkkict, a disttmnce of ne~rly 50 miles, and has irregular projections 
which m p y  the valleys of Yentna, RahiItna, and Tokichitna rivers. 
It lies for the most part within 600 feet of sea leveI, and is character- 
ized by broad, almost flat stretches along the main &ams, and by 
slightly rplling interstream areas. The lowlands are nearly every- 
where cavered by a g m d  growth of spruce or cottonwood timber, 
and between the trees willow, alder, and other brush plants grow 
profusely. The larger dreams that c m  the lowlands flow in well- 
defined valleys and m ~ t  of them are swift, but many of the smaller 
streams are sluggish and meandering, and the interstream areas con- 
tain many small l a k a  

The econd topographic province indudes the footAiUs belt which 
lies bstween the lowland and the rugged mountains to the northwest. 
In this belt are the Dutch, Peters, nnd Yen10 hills, and the h a s  at 
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Ohe head of Twin and Camp creeks. In general, all of them hilb 
are smwfi in outline and their summits reach elevations of 3,000 
and 4,000 feet, although at the north end of the Dutch Hills some- 
what rougher peaks rise to a height of 5,000 beet. Between the hill 
ranges and around their margins is a high upland plain, cut tram- 
vemly by the Ralriltna Valley and sharply trenched by many of the 
streams which moss it but still retainkg enough of its old surface 
to be rewpizable. Between Yentna and Kahiltnn rivers this plain 
lies at  an ele~ation of between 800 and 1,600 feet, and in the hsin 
of Cache Creek it rises to a height of about 2,030 feet. Very little of 
this high plain is heavily timbered. Sca t ted .  groves of spruce occur 
in favorable ldi t ies ,  but most of the vegetation consists of low 
bushes, grasses, and sphagnum mmes. 

The third region, of tt very different character from the others, 
compriws the rugged, aIpim portion. of the Alaska Range. The 
dividing line btween it and the foot.hills belt extends from the 
lower end of the Tokichha Glacier southwestward to Yentna River, 
a few miles above the forks of the gtream. The mountains of the 
lower, southeast portion of the alpine belt have elevations of nabout 
4,000 feet, but the height and ruggedness of the range incream 
abruptIy to the northwest, culminating in Mount Foralcer, 17,000 
feet high, and Mount McKinley, U)$OO feet high, the loftiest peak 
of the continent. From the foothills to the crest of the range is a 
belt averagicg about 25 miles in width and including an area of many 
thousand square miles of territory which is almost unexplored, and 
which: owing to  the sharp, toothlike chmcter of ik r i d p  and to 
its glacier-Bled valleys, is mod difficult of access. 

T h e  drainage throughout the Yenha region is tributary to % s i b  
River, most of it dowing to this stream by WRY of Yentns River, but 
a small area being drained by the Tolbchitna, which joins the Chn- 
litna. Within the Yentna district three gred valIey trough tmnsect 
both the mountain and the fmthills b e h  a t  right angles to  the trend 
of the range. The Tokichitna Iralley, which is the short& of these, 
ia filled with a p t  glacier to wit.hin abut  12 milm of the Susitna 
lowland. Below the g1:ladm the river has t.he character of most gla- 
cial streams, bekg heavily charged with p v e 1  and silt m d  spreading 
with a rnuItitude of channels a m  its wide valley floor. Rahiltna 
River dso heads b great glacier, the upper portion of which lies 
in an unexplored region, but which probably +eceivs the ice from 
the slopes of +Vomt Forahr. The glacier extends downward beyond 
the confines of the higher mountains and at  its lower end is nearly 
4 miles wide. Below the glacier tha stream is turbid and spreads 
with many channels and sloughs across a broad flat which Em at an 



elevation of legs than 600 feet above tide. This fiat narrows notice- 
ably about 15 miles below tho glacial murce of the stwarn, and for 
much of the remainder of its couw to tho Yentna the river flows 
as a single stream through a narrow canyon-like valley. Lake Creek, 
which lies between Kahiltna and Yentna rivem, heads in a lrtke in the 
higher mountains and flows for about, 20 miles across the high upland 
plain in a valley cut but little below the level df the surrounding 
countrg; East of Yenlo Hills it has, like the KahiItna, intrenched 
itself deeply and flows through a narrow valley having steep mnlls, 
which in places rise 800 feet above the stream. The vnl1ey broadens 
out and the banks become lo~vw as the stretun appmmhes its place of 
junction with the Yantne. 

The third great transverse trough acmm the mountains and foot- 
hills is occupied by Yentns River. It heads far bnck in the range 
in glaciers which receive ice from the slopes of Mounts Ram11 and 
Dall. As this portion of the range is lower than that farther north, 
the glaciers are smaller, and the valley is free from ioe much farther 
into the mountains than its neighborn to the north. Above the junc- 
tion of the two main branches which form this river both streams 
have the characteristics of other glacial streams, with their many 
branching channels and wide expanses of bare gravel end sand bars. 
Below t,he junction the river maintains a much more definite channel, 
contains few islands, and is easily navigable by light-draft launches. 
The smaller creeks of the district m e  all tributary to one or the other 
of the above-men tioned streams. 

The only pmtimbta route to the Yentna district is by way of 
Susitna md Yentna rivers. In the summer mnnths the Alaskan . 
Northern Railway may bo u d  from Seward tm the head of Turn- 
again Arm, a diganee of 71 miles. From the terminus of the rail- 
mad, &S well as frOm Seldoviu and other points on Cook Met, 
launches carry both passengers and freight ap Susitna Rinr  to 
Susitna station, which is tfiF center of supplies for the Yentna 
country. hunches make occasional trips d u r i n ~  the swnrner from 
Susiha station up the Yentna, which is navigtlble for Iight-draft 
b a t s  almmt to the forks of the river. The route most followed 
to the placer mmps in the neighbrhd of Cache C m k  leaves the 
Yentna at  McDougttll, s m a l l  village at  the mouth of I ~ k e  Creek. 
From McDougal a m a w  road has been built which follows the 
e a ~ t  bank of Lake Creek upstream for about 15 miles and awings 
acmM to Kahiltna River. -9 bridge, which was built acroes the 
Kahiltna in the winter of 1910-11 was washed out in the spring 
of 1911, so that it is nacessafy to swim horses at this point, travolem 
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crwing in rowboats. Bayond the Kahiltna the trail follows the 
high p u n d  along the west slope of the Peters EIill~l rtnd c r o w  
wveral miles of marshy p u n d  which in midsummer is difficult to 
prtss by horses. The Cmhe Creek valley is reached a t  the mouth of 
Spruce Creek and followed upward from this point. 

As supplies can be transported overland much more cheaply by 
1 
sled in wintar t&an by any means in summer, Jmost all of the 
freighting is done in winter, either frm Susitna station or from 
McDougaU. From the former point the sled route folIowa Suaitna 
and I7@ntna rivers to either the mouth of K~hiltna ,River or to  
MclcDougall, the mute selected depending on the part of the country 
to be reached. Much of the freight for Petem Creek and its tribu- 

- taries h~ been taken up Kahiltna River and Peters Creek. Practi- 
cally all the freighting for Cache Creek is done by may of McDougall 
and the wagon road t o  the Kahiltnla From the trail crossing at 
Kahiltna River the sled route most used follows up the Kahiltna 
Valley for several miles and then mjnp up the slope 20 meet the 
m e r  trail e few miles =nth of Cache Creek. 

Until 1907 this region was supplid in the summer by a pack 
h i n  which ased a, trail from a point on ITentna River near the 
forks, snd, following a course parnllel with the base of the merin- 
tains, crossed the Kahiltna just below the glacier. 1k then lay along 
the northwest edge of the Cache Creek besin and terminated at 
Home Lake, in the Tokicfi ih Valley. This trail is now little wed 
and, though portions of it can still be distinguished, it is for most of 
its length overgrown by brush and grass, sa that one not familiar 
with its course would have difficulty in folloaing it. 

The digging in the basin of Twin Creek are usually reached'b 
way of the Yentnlt to McDougall. From McDwgpll supplies are 
sledded up the wagon road to point more than hlalfway to the 
Kahiltna, where a winter trdl bmches ta tho west and follows 
up Lake and Twin creeks. In leaving thc country in the fa11 the 
I n i n e ~  from Twin Creek usually build boats or raft8 and float down 
the yntna. From C d e  Cmek the trail and road am used to 
McDougall and launcl~cs taken from that point to Susitns station. 
From the beadwaters of Petera Creek the trail h Tokichitna River 
is often followed and b t s  are built to d m n d  this stream and the 
Chditns to Susitna River. 

h e  of the &QUS problem$ which confronts the miners in the 
various camps is the dificulty of obtaining timber snitable for sawing 
into lmbr for duioe boxes and other mining rises, as most- of the 
mines are lmqted rbow timber line. Cache Creek vallev and its 
branches had f ormer1 y some timber up to a point a miIs or so above 
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the mouth of Thunder breek w b m  a sawmill was built Spruce 
treers 2 feet in diameter st  the brrm were not nncommon. The heavy 
demsnd for logs for the sawmill has now c a d  the cutting away of 
dl the kt trees as far d o w n s h m  as the mouth of Spruce Cmk, 
so that a haul of at least 7 miles to the sawmill is necessary. A toll 
for sawing of half the ldgs brought in is charged the miners at  thia 
mill. Peters Cmk'  is tirnbemd below the Iower canyon, and l o p  
am brougltt from it to the diggings on upper Petem Cwlr and ih 
aftiuents, both for lumber and for fuel. Some Iw for these camps 
are procured also from the Tokichitna Valley. Lumber and fuel for 
the mines on Mills and Twin creeks are obtained from the lower 

I 

reaches of thes streams, a few miles below the: camps 
Between June 1 and 10, p s s  sufficient to supply fortlge for horses 

appears at McDougaJI, but in the higher basins, such fhat at the 
h a d  of Cache Creek, the mow d m  not always disappeat until early 
in July, and home feed is not abundant until that time, From the 
beg.lnning of July until the middle of September the p s w  flourish 
with exceptional luxuriance, and good grazing may be found almost 
anywhere that h o r n  can be taken. 

GEOLOGY. 

As the region hem considered lies apart fmm areas which have 
already been studied, and as the hard racks have failed to yield fos- 
sils, the age of the older ,formations repmnted is still uncertain. 
The ased distribution of &a several formations is shown in Plate I X  
The oldest rwks of the distric* mnsist of o series of slates and gray- 
wades, which farm the corn of d l  of the fuothill ran@ and am 
an important element bf the Maaka Range, especially along its 
southeastern h k .  Tha slates and pywackes  are interbedded, in 
some places in a b u t  equal amounts, in other places with one or the 
o the~  phase predomh8thg. The dates range from fissilo, thin cleav- 
ing m b  to more massive argillites, and the strong development of 
the lines of schistwsity in mnny Iocalities makes it difficult to dis- 
tinguisb the original bedding of the sediments. 'She p y w a c k a  beds 
are commonly hard and massive, and are with diflclzIty distinguish- 
able from fine-grained dike d q  for which they are orten mistaken 
by the miners, This alate-gnywacke series forms the hard bedrock 
of the placer camps In the Cache Creek basin. 

Next younger in age than the slates are the diorites and granites 
and rtssociated dikes of the high range. Th- cut the slates, and sc 
are younger. The slates have undergone contact metmorphism near 
the l a r p  intrusive masses, and the abundant veins and stringers of 
quartrtz which a m  present f o ~  several mjles from these bodies are 
probably the souroe from which the gold of the placer districts is 
derived. 



Tertiary (E-e) sediments of little&nsolidated m d s ,  s h d q  
gravels, and some lignitic coal ov~rlie the sl&s in ths more favor- 
abIy ituated depmssions between the foothill ranges and extend e& 
ward from these hills, the beas forming the &Ed "soft bedrock" 
of t h o  miners. T h q  di-ppem benm+h the later deposits of tho 
Susitna basin, but their structure along the dopes of the Yenlo and 
Peters hills and their presence in the deep canyons of Kahiltns River 
and Lake Greek indictth that they probably underlie much of the 
broad Susitna basin. Coal, which is probably from this formatiGn, 
htl been mined on the south bank of Yentna River, some 7 milea 
above its mouth. In the area near the head of Twin and Camp 
creeks, the ml-bearing wries i s  overlain by a heavy deposit of 
stream-washed Tertirtq gravel, much coarser than anything men in 
the coal-bearing series itself. Exposures of this gravel are found 
~180 on the we& side of Treasure Craek. The gravels are many hun- 
dred feat thick, and seem to be structurally conformable upon the 
coal-bearing beds. Elsewhem the ooal-bearing series is overlain by 
tho widespread blanket of glacial material which masks the older 
formations throughout a great part of the area outside of the high 
mountains. The glacial beds consist of morainic m a h h f  a deposited 
directly by glacial ica and of gravels laid down by glacial streams. 
The morainic material commonly consists of tough blue clay in which 
gavels, bowlders, and angular piem of rock are embdded, and in 
which the assortment of materials found in water-laid beds is m- 
pletely lacking. Glacial striations are particularly abundant on the 
rocks in the glacial till of this region. The glacial gravels ase most 
often seen as hnches along the sides of the stream valleys. The 
glacial deposits S ~ O W R  on the map (PI. IX) vary wtly. in thichess, 
but over the a m  shown they are sufficiently thiok I% conceal the 
underlying formations. The latest deposits consided are the. 
gravels of the present stmms. These form narrow strips along 
most of the creeks of the arm and in the valleys of the mom 
j.mpodant r ivm cover large 

Placer gold is of widespread occumnm thmughout the Yentna 
district. Fine colors of gold may be found almost anywbexe along 
Pmtna River, and some gold haa been m v e r e d  along the bars of 
the lower Kahiltna and Lake Crmk3 many miles from the moantains 
from which it must originally have cume. &Id in d c i e n t  coneen- 
tration to enmurage continuous mining baa, however, been dimvered 
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only in &in rather well-d&ed areas. The moat important of 
t h m  is the brmd basin drained by Cache Creek and the headward 
tributaries of Peters Creek. The only other important producing 
camp is in the upper basin of Twin Creek. A study of the map will 
show that both of these areas lie between the troughs of the main 
river valleys. The factors which bear on the distribution of placer 
gold in paying quantities can not be adequately d i s c u d  for thb 
region without first con2idering in some detail the former extent of 
the glaciers which reached so great a development along the Alaska 
Range, and such a study is beyond the scope of this paper. It wi l l  
be undertaken later in the more complete report which is to follow. 
It may be aaid, however, that the present glaciers am only mnants 
of la vast ice sheet which once filled the Susilna basin and extended 
far down Cook Inlet. This great glacier was several thousand feet 
thick in the lower parts of the Yentna region, perhaps completely 
covering the Yedo Hills, and leaving only the upper portions of the 
Peters and Dutch hills expod ,  if indeed t h e  two ranges were not 
a h  covered by the ice. At the time of the great& glaciers an ice 
tongue moved southward through the bmnd valley of Cache Creek 
an&a portion af this glacier pushed a m  the Peters Hills along the 
valley now occupied by Peters Creek, greatly erding and deepening 
this  alley, which may indeed owe its e9istenm to erosion by glacinl 
ice. Later, when the thickness of the vast glacial sheet had somewhat 
diminished, each of the many valleys of the foothill ranges was 
occupied by a vigorous valley glacier. The errwive action of them 
great slow-moving ice tongues was enormous, especially dong the 
larger valleys, which head in the high mountrtins, and any placer 
gold that nay have been ooncentrsted in the valleys was scattered 
~ n d  mixed up &th glacial depoeits that are now spread aver the 
lowlands. Only in places that were by their topographic positima 
protected from p t  ice erwion couId the preglacial plscers survive; 
and only in such places or in places where rtn unusual s-mount of 
postglacial emion has permitted the reconcentmtion of the glacially 
scattered gold, or where erosion since the ice retreated has effected a 
new concentration, is gold now fo~md in quantities snficient to 
justify mining. So little is h o r n  of the more rugged portions of 
the Alaska Range that nothing can b said of the pMbility that 
ldes  which existed there might have supplied gold to the stream 
gsavela In the district around Cache Creek, where the geologic con- 
ditiom m e  known, the heads of dl the streams that carry phwr 
gold ase in valleys eroded in the slate-graywacke wries. The I& 
of this series contain many quartz veins and &ringers, and although 
these have not yet been found to contain gold, it should be noted 
that only a mall  amount of prospecting for p1d Iodes-has been done 
in them. Some pieces of quartz float containing free gold have been 





found in thk region and the sluice boxes have yielded much gdd 
to which quartz was attached, end even d l  pieces of quartz 
stringers with free gold and with fragmente of the date that formed 
the walls of the quartz vein. As aImost sll  of the streams that 
cut the slates contain eome gold, it appsrs highly probable that the 
plawr gold has been dorived from quartz veins in the slate-pywacke 
series. 
In the basin of Twin Creek the conditions are different, for the 

gulches wkch  have yielded the placer gold are cut into the gravels, 
sands, and slates of the coal-bearing seria It seems certain t h ~ t  
the plamr gold on these streams has been derived by mncentra- 
tion from tho gr&~els of the uppar part of the series. Whether or 
not those gravels originally received their gold from the slates is 
still n matter of conjectura 

Gold mas first discovered in the Yentna district in 1905, and rlI 
the streams of the region on which mining is now king done Imve 
been worked steadily or intemittently for several years, no important 
new locations having been made. The most importttnt deveIopment 
of the last year was the discovery of rich ground in an old p m  
glacial channel on Dollar Cmk, a discovery suggesting the pssi- 
ble existence of similar old channeLs in buches of near-by streams. 
During the summer of 1911 mining was done an Cache Creek and 
its tributsries, Doll~r, Falls, Th~mder, Rambler, Nugget, and Gold 
creeks; Peters Creek and its tributaries, Bird, WiIlow, and Poorman 
crwks ; and Milts and Twin creeks and t.he small gulches which they 
drain. 

C3ACIfE CBEEE BABIN. 

Cache Cseek is a rather large' stream which joins KahiItna River 
about 13 miles blow Kahitna Glacier. It and iL9 larger tributaries 
head in Petem and Dutch hills, and ita course lies through a broad, 
elevated trough, which runs beheen these ranges and i3 conthuoi~s 
from the Tokichitna to the Rahiltna, sloping gently towsrd the 
latter. Caeho Creek drains the wthwestern part of this trough. 
The many tributaries head in glaciated vsllep in the hills; but on 
entering the broad interhill trongh they pass from the slate-py- 
wacke formation, or hard bedrock, out onto the loosely consolidated 
beds of the coal-bearing series which form the so-called soft bed- 
rock. As Cache Creek in the upper part of its broad basin has an 
elevation of about 2,000 feet, md its junction with Kalliltns River is 
less than 600 fest above sea level, it fa119 1,400 feet in 18 miles. It 
has therefore been able to intrench itmlf into the %oft underlying 
formation and flows through a gorge whose walls in plsces rise 300 
feet above the creek. Ib tributaries a lh  havb made deep cub where 
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Ithey crow the bash. The largest tributaries enter the strwrrn from 
the northwest, and mining has been confined altogether to  these 
dream and to the main week. 

U A C m  -OBEEk 

G H m m  AKD mt .OITATrOm OF T m  mmIrTn. 

Cache Creek heads in a mall glacial valley in the Dutch Hifls, 
thrangh which it flows for only 2 miles before it emerges into the 
broad and wide valley which i t  follows to Kahiltna River. In the 
hills its valIey is cut in tho slate-graywaelte mries, and the stream 
gravels lie upon hard bedrock. Near its head the stream has eroded 
its valley but little in postglacinl times, but for a short distance 
back from the base of the hills it has cut a sharp canyon into the 
slates. This canyon ends abruptly at  the contact between the ~Ifite 
series and the mnds and shales of the coal-bearing formation, i d  
from this point downstrentn the creek, though intrenched below the 
level of the broad plateau, has rr wider vollcy floor. The valley walls, 
or benches, are about 50 feet high at the mouth of the canyon. At 
the mouth of Nugget Creek the stream bed is abont 250 feet below 
the Ievel of tho surrounding deposits, and the depth increases to 
nearly 200 feet between h'ugget and Spruce creeks Below Spruce 
Creak the stream lras a shcp gradient through a bowlder-filled 
canyon, b l o w  which it read~cs the Rahiltna Flnts. 

GoId wns first discovered sn Cache Cwek in 1906, Ehe year after the 
first discoveries in this region were made on tho headwaters of Petam 
CFeelr. The first ground mined was at the mnyon near the head of 
the stream on Discoveq claim, which has been worked every yew 
ainm. During the summer of 191 twa men were mining a short dis- 
tance blow the mouth of the canyon. The ground worked WRS thmt 
of the present stream flat and the p v e l s  moved range. from 4 to 7 
feet in depth and lie upon slate bedrock. Them are soma large 
bowlders present, but m& of them can ba handled by one man. A 
short distance below the canyon the shte bedrock g ive  place to the 
cod-benr ing wries, which changes character wit tlin sllort distances, 
rsnging fiom a fairly firm, gritty sandstone to soft clay shales. The 
pay streak is said to h rather well defined in the canyon and for a 
short distmcs blow it, but spreads out in the wider va1Iey below and 
is ditffcult to trace. The goId is rather unevenly distributed, for 
though most of it is found on bedrock the d e p a  of Cts concentra- 
tion depends somewhat on the chnmcter of the bedrock, the harder 

hving retained it h t h r  than the mfter. No m r d s  have 
been h p t  which mould show the gold content of the p v e l s  to tLe 
nlbic yard or ta the sqnam yard of bedrock, but it is reported tbrrt 
the returns have averaged about $10 a day for each man employed. 
The sluice boxes, 14 inches wide, am s ~ t  on a gmda of 5 inches to ihe 
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box length The gsvels  are pundsluimd by the aid of canvaa hose 
and water nnder pressare fmm the bench to the southwest #to within 
a foot or go of bedrock and the rest of the gravel is shoveled in nnd 
bedrock deaned by hand, The stream at " Disoovev" claim can be 
depended upon to run a shim head of water for the hxea used 
throughout the m n  and most of the tima flows two sluice heads. 
The gold is maw and bright and somewhat worn, though many 
piem are rough and m e  c u k  of crystalline gold have been found. 
Pieces wedh $20.have been taken from this claim, and only a h u t  one- 
third of the gold m v s r e d  will pass through a 16-mesh *reen. 

The coarseness of the gold and-the roughness of some af it indicate 
that it hns trnveled no grent distance from its bedrock s o m  and it 
must originally have come from the quartz veinlets of the sInte- 
graywackc series in the upper part of the Cache Creek valley. The 
upper vnlley a t  one time contained a vigorous glacier and ice also mrne 
into if from the head of Bird Creek, across a Iom divide. ?Chis glacier 
emded its brasin and doubtless wat;ted and removed any preglacid 
g d d  which may have baen conmtmted in its upper portion. No 
p u n d  cav ing  (10rnmercia.l vaIues in goTd has 'been faund nhm tbe 
mnyon of C d e  Creek. Toward the mouth of the slate valley the 
ics scour was less severe, as the glacier join4 a large, sIuggsh ica 
sheet in tho broad hsin  between Dutch and Peters hills. Here the 

. valley deepening was not .pronounced and a part of the material 
picked up by the ice in th0 upper vallqy was dropped. It may be 
that the glacial deposits hare covered up partions of the preglacial 
channel of Cache Creek without disturbing them. With the melting 

I 

awrmy of the glacie~ the stream. cut through .the glacial d e p i t s  and 
at and blow the canyon intrenched itself into the slates and the 
after k d s  to the eadwttrd. In the rehandlirtg of the glacinl mate- 
rial any of the gold which it contained was concentrated in the stream 
bed, and if the valley was cut through any undisturbed portions of 
the old preglacial channel, this, too, would have contributed to the 
richnes of the present placer deposits, 

The possibility that remnants of the old channel etill e x i ~ t  in the 
benches is suggested by several facts which have been learned during 
the years that mining has been camied on here. It is said that the 
pay streak terminnteq rather nbn~ptlp at its upstmam end in the 
canyon, although some gold has been found farther upatm~m. In 
the spring of 1911 a cut was run into the high bench at the point 
where the pay streak failed. The bench consists of grmvels lyhg on 
dwayed rocks of the sInte series and overlain by 15 to 20 feet of 
glacial till. In groundsluicing the upper po~tion of this cut some 
gold was~ecovered,butrnost of it lay on or in bed&. The gold was 
coarse, the largest nugget k ing  worth $9. It may lx that at this 
pIace them is a, portion of s preglacial stream channel which con- 
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tained wmkabTe placer. At the time visitd the dedopment work 
on the bench wag insuficient to show difinit~ly the presence 03 such 
en old channel or to give any definite clue as ta its length or direction. 
In 1911 two men were mining on Cache Creek about a mile abova 

&a mouth of Nugget Creek. The p u n d  worked was on the present 
&ream flat and ranged in deptll from 4 to 7 feet. The usual number 
of mama bowlders were encountemd, but most of them could bz 
readily thrown from the pit. The gravels lie on "soft bed&," 
composed of the clay, sand, and soft mnglomerates of the &-bearing 
aeries, At one place the creek is crossed by a bed of lignite, which 
held the gold amd yielded good returns. The gold in the gravels is 
mostly found on bedrock, the richness of the ground depending 
to nn important degree upon the character of tho beds crossed. 
Where the bedrock is clay, little gold is found, but the sandy and 
gravelly beds have ritained the gold much better. A grade of 5 
inch= to the box length is maintained, this being less than the fall 
of the creek. The sIuice bores in use are 20 inches wide, and the 
creek at this point supplies enough water for them throughout the 
summer. 'CVnter under pressure is obtained from Collrnlbia Gulch, 
a m l l  t.ributarg of Cacho Creek from the north, rtnd is carried by 
ditch over the bench to a point apposite the pit, to which it is con- 
ducted through 6-inch canvas hose. A working head of about 75 
feet is thus obtained and a 24-jnch noaxle is nsed in piping the 
gravel into the boxa, It is reported that the r e h m  from the 
season's work on this ground were not lltrga 

In the main valley of Cache Creek mining mas done at a number 
of poinh between the mouths of Nugget, and Spruce creeks from 1906 
to  1908. In some places the ground worked was in the present 
s h a m  flat; in others f he gravels on benches along the valley sid~q 
wem mined. In 1508 the Cache Creek Mining Ca was organized and 
pudased all of the main e r e ~ k  vallcy from a point 24 miles blow 
Spruca Creek to the mouth of [:old Creek, a distance of more than 12 
milw, as well as a number of claims on the more important tribn- 
tariea The total holdings of the company embrace more than 3,000 
acFes, and extensive preparations have been made for developing the 
p u n d ,  A sawmill has been built on the main creek ona-half mile 
abom the mouth of Thunder Cmk, whicleh furnishes lumhr for 
buildings, pnsfmks, flumes, and sIuice boxes; and several thousand 
feet of hydraulic pipe, some as Inrge as 34 inches in diameter, has 
been pfaaed om the ground. During the sewon of 1910 and 1911 the 
energies of the company were in large part d i r d  to procuring 
m adequate supply of water under p m m ,  so that their ground 
mdd be mined by hydraulic methods. A ditch, originally designed 
to  carry 1,500 miner's inches of water, was suweped to tap Nugget 
Creek on claim " No. 7 above+," but was only partly mmpIebd. Its 
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connection with Nugget Creek 'was never made, but during the priod 
of the spring run-off it receivea rt considerable volume of water from 
the melting anom on the Dutch HilIs and on the broad high bench 
which it travems. A second ditch, to caxy  2,2100 miner's inehes of 
water, was almost completed in 1910. This ditch was to draw its 
water from Cache Creek a short distance Mow the mouth of Nugget 
and carry it for nearly 2 miles to a penstock, &om which it was to 
be taken through a 34-inch steel pipe to the pint where needed. The 
working head at the penstock was 120 feet, and this would be 
increased to 180 feet at the sawmill. In buiIding this ditch some 
slumping ground was encounterad, and during the summer of 
1911 the lower portion of the ditch was abandoned, and the water 
was carried from the completed portion to the so-called Pineo Bar 
through steel pipe. 
h 1910 mining was carried on et two locrthties by this company. 

The upper one of these, on Pineo Bar, lies abaut halhny between 
the mouths of Nugget and Thunder c m b  The ground worked is 
a few feet above the present level of Csche Creek, and the gravels 
lie upon the sands, clays, and conglomeratw of the coal-bearing 
series. I n  the blufls on either side of Cache Creek the beds are wen 
to Iie with only a slight incIination from the horizontal, but on the 
northwest side of the stream there has been extensive dumping, 
and the strata shown in the exposures of bedrock in tbe cut stand 
nearly vertical. The bench gravels here are certainly deposited upon 
a slumped portion of the mlley wall. h 1911 work was mntinued at 
this place, but nothing was learned in regard to the gold recovered 
per cubic yard of grave1 moved. 

In 1910 a portion of t h ~  bed of Cache Creek WIW worked at a point 
near the mouth of Rambler Gulch. The creek was here flowing c l m  
to kedrock, and by diverting the stream from its &a& during low 
water bedrock could be cleaned by m o v i n g  only a thin layer of 
gravel. Gold was remvered here in considerable amounts, but its 
distribution was irregular, depending upon the character of the bed- 
rock. Wherever the stmm crossed a sandy or wnglomeratic bed 
&e gold had lodged, but the clayey beds were almost bare, the gold 
having gassed on over them to find tt more favorable resting place on 
the rougher bedrock. It is said that one working upstream could 
predict when a clayey bed was to  be crossed by the exceptional 
richness of the sandy or gravelly portion of the bedrock just below. 
In 1911 8 cut was run Trwr the mouth of Rambler Creek up that 
stream for about 700 feet. A portion of the ground at the mouth 
of the creek wss mined by pick and shovel, but that farther up was 
piped in by means of hydraulic giants. Tbe depth of gravel was irregc 
ulsr, ranging from 18 inches to 10 or 12 feet, and the surface of the 
soft bedrock was uneven. At the stream mouth the gold was recov- 
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, ered from a bedrock of rather firm congIomerata, called cement rock 
by the miners, but farther upstream the M s  of the ml-bearing aeries 
wane enconritered, the cIayey shales predominating, with some sandy 

' and p v e l l y  beda and a little lignitic cad. Thew beds are tilted 
st various angles, and have evidently been affected by slumping. 
For the lower end of the cut water waa supplied to the &in& noz- 
dw from Rambler Creek, with a head of about GO feet. h t e r  in the 
m n  water was secured from the upper end of Lucky Gulch, with 
a head of 230 feet at Cache Creek. The dirt was piped into 24-inch 
boxes, set on a p d e  of G inches to the bax length. At the npper end 
of the mt.the vaIues ere reported to have decreased and work was 
discontinued, the plant being shifted to a bench on Cache C ~ e k  
sbout 400 feet above the month of Rnnbler Creek. Here the surface 
of the gravels lay about 10 fcet above the level of Cache Cmek and 
the depth to bedrock %weraged about 6 feet. Large bow~dek were not 
common in this cut, and those; encountered d l  lay upon bedrock. The 
value of the gold recovered is said to have averaged approximately 
$1.50 to the cubic yard of dirt moved. 

Gola Creek 'is the upprmmt tributary of Cache Creek from the 
north, and lies between the hmd of Cache Creek and N u w t  Creek. 
It is a mal l  stream, ita total length being only 13 miles, its upper 
end heading in the date hills and its lower portion flowing through 
a valley cut in the coaI-baring series GoId was first discovered 
on it in 1909 near the point a t  which it passes from the shte onto 
the softer deposits. At this point the vaIley is narrow and V-shaped, 
the gmvels to be mined rareIy having a width of more than 20 f&t. 
The depth to bed&k ranges from 2 to 6 feet, the gold being found 
on bedrmk or in the creviw of the slates, which are here standing 
on edge. The gold is coarse and shotty, piem up to $14 in value hav- 
ing been found, Its assay vslue is $17.81 per ounce, of which $0.06 
k in silver. No mining was being done on this ground in 1911. 

Nugget Creek is the uppermost large tributary of Cache Creek, 
joining it a few miles M o w  its head. Its source is in the Dutch 
Rills, through which it flows in a wide, stmight, U-shaped valley, 
which shows strongly the erosive action of the p t  glacier that once 
occupied it. In tl~e hills the b i n  of Nugget Creek is composed of 
the rocb of the date-graywacke series, and the stream flows in a 
podglacial canyon which is shallow toward the valley head but 
which becomes narrower and deeper domstrearn. At the p i n t  
where it leaves the slate hills the c m k  occupies a canyon cnt 200 
feet into the rocks, but at tKe base of the hills the slates give place 



to the mfter mcks of the &-bearing =series, and through b s e  the 
stream has widened its gorge, though the d e y  walk are high and 
steep throughout the mmainder of its course to Cache Creek. 

Gold was first discovered on Nugget Creek in I905 and the ground 
first worked was in the lower portion of the d canyon. Since that 
year mining has h e n  csrried on in the valley each summer. Tha 
claims lying immediahly above the mouth of the canyon, known as 
Kos. 1,2,  ~ n d  3 below, have yielded the greatest part of the produe- 
tion and am now prxctidly worked out, but a considerable Brea of 
ground which is h o w n  to contain paying pusntities of gold remains 
unworked. b 

During the summr of 1911 mining was dme on this m H  by 
four parties. The largeat camp, consisting of 10 men, was on 
No. 4 belqw, the ground worked lying a short distance Mow the 
mouth of the date canyon. The stream gravels are froin 6 to 8 feet 
thick, and lie upon the soft bedrock of the coal-bearing series. The 
gold is recovered principally from the gravel within a foot of bedrock 
and on the bedmk itself, which is of sandy or clayey material or 
loose conglomerate. The gold is very mnrse, somewhat rusty, and 
moderately worn and smoothed. Nuggets worth $16 h,we been found 
below the cnnyon, and in the cenyon one wof.th $60 wag recovered. 
Simple mining methods are used, the upper portion of the gravels 
being pounds lu id  off by means of water under p m m ,  delivered 
through canvag hose, with s bead of 70 feet, The gravel immediately 
above bedrock and tr p a t  of the bedmk itself are shoveled by hand 
into U-inch sluice boxes. 

Above the p m n t  stream flat; at the mouth of the canyon, portions 
of the former d l e y  floor of Nugget Creek appear as terra- or 
benches, seven of which can be distinguished. WorkabEa placer hrss 
been found on a number of thew benches, and one bench, 170 feet 
above the stream, WRS being mined at  the time of visit. The gravel 
here, which was from 1 to 6 feet deep, lay on slate bedmk and i s  mid 
to have yielded much gold. None of the benches, however, is Iaqp 
snd the amount of paying gonnd on them is small. 

Three men were engaged in mining at the junction of claims Nos. 
I and 2 abve, at which place Nugget Creek liie in a d a b  canym 
a b u t  70 feet deep. The stream is m k e d  and its flat narrow, only 
mall patches of p v e l  appearing between the m k  bgd and the base 
of the canyon walls. The ground worked ranged fmm 6 to 6 feet in 
depth and contained a good many bowlders, most of which, however, 
could be moved by hand. Hydrsulic mekhads wem employed for 
&ipping away the upper portion of the grspeIq md the mter wai~ 
obtained from s small tributary on the north& side of the creek 
and ccmducted through a ditch a m  a thonsmd feet long to B point 
abve  the cut, where it was deIiveted W n g h  mnvas hose with a hesd 



of 70 feet+ Bedrock hem consists of slates and graywackes, which 
stand at high angles and strike in the general direction of the course 
of the creak. The gold is coarse and somewhat worn, and is unsvedy 
distributed over the bedrock. Where the bedrock is rough, much 
gold is found, but where if is smooth the gold recovered is not 
sufficient to pay for the handling of the ground. 
On claim No. 3 above two men were mining on a bench which lies 

same 10 feet above the level of the stream. Pi&-and-shovel methods 
were u d  for getting the lower part of the gravels into the duice 
boxes, after the upper portion had b m o v e d  by groundsluicing. 
Sluice b x e s  12 inches in width were set on a grade of 8 inches to  the 
box length, and sufficient water was to be had during the entire season. 
M a t  of the gold recovered was found on bdrmk, which is here slate 
or ~raywacke. The gold is coarse, nuggets ranging in value from $1 
tr, $6 being common. It is planned to build a ditch in 1912 to bring 
wl~lter under 70 feet pmsure to the cut, and to install 24-inch boxes, 
so that a l a r w  quantity of ground may be handled. 

Claim No. 4 above was pr~rchased by a party of three men who 
commend mining in tho spring of 1911. A wing dam was con- 
stmcted 'which diverted Nugget Creek for a b u t  300 fet ,  and the 
.bed of tbe creek was mined by shoveling the p v e l  into the sluice 
boxes. The ground ranges in depth from 2 to 9 feeh, and most of 
the gold was found on or near bedrock, which is here composed of 
the uptilted beds of the slate-gr~ywacke series. Much of the gold is 
emme, somewhat rusty and worn, and although some h e  gold was 
recovered the water part nccurrerl in pieces worth from 10 mnts to 
$3.50. The of the mason's work on this claim are reported 
to have been frrirly satisfactory, and it is the intention of the owners 
to obtain water under pressure by building s ditch, and to enlarge 
their sluice boxes next summer. 

Two parties were mining during the summer of 6911 on the Jump- 
ing Jnck claim, in the valley of Nugget Craek close to its jmctiori 
with Csche Creek. Two men were working on the south side of the 
creak and one man on the north side. The gra~els hem range h m  
8 to 5 feet in depth, lie on soft bedrock, and are comparatively free 
from large bowlders. The bcclrock surface is irregular, being cut by 
shallow gmoves which diverge like the rays of a fan, showing the' old 
chnnnels which h'ugget Cmek once followed as it left its own vallev 
to join Cache Creek. The gold is imgularly distributed o v ~ r  bed- 
rock, the p u n d  being ''spotted,'' ns tho miners say. The gold is 
brighter and finer than thnt found in upper Nugget Creek. '=he 
season's work showed the p l d  tenor of the p \ - e l s  in lower fig@ 
Creek ta be too low to warrant working by pick-and-shovel methods. 



t m I Y  (IULCH. 

Abut 14 miles below the mouth of Ntlgget Creek a small valley. 
lmown as Lucky Gulch joins the Cache Creek valley from the north- 
mest. This valley is sharply V-shaped and bas a s h p  gradient. It 
hende on the broad bench in which Cache Cmk has intrenched itself 
and is mrwly more than a mile long. Lucky Gulch lies exclusively 
within the area of the coal-bearing ~etim, and throughout its length 
tho stream flows over "soft bedrock:' which is covered by only rt 

shaIIom filling of s t m m  ,gveIs, At times mining has been done 
in this guIch in a small wap, but its total prodrrction has not greatly 
exceeded $1,000. No work was being done at the time it was visited 
in 1911. 

B d Y B t E B  G-H. 

Rambler Gulch joins the; Cache Creek Valley three-fourths mile 
below Lucky Cfulch, ffom the same side, and, like it, is short and deep 
and lies altogether in the mnl-bearing sediments. h its upper por- 
tion the ground was shnllow and easily workd, and the creek ted 
was worked out in the early years of the camp, a few thousand dollam 
in gold being obtained. In 1911 mining was resumed on the lower 
port.ion of the creek, under conditions that have already been d e ~  
scribed ( pp. 18fL187). 

T-EB CREEK 

Thunder Creek hends in the slates and graywackes of the Dutch 
Hills ncnr Nupget Creek. On leaving the hills it bends to the 
south, following the gene& d i m i o n  of the Cache Creek valley, and 
joins Cnche Creek 39 miles below the mouth of Nugget Creek. I ~ A  its 
coum below the hills it is intrenched below the level of the surround- 
ing pIateau, its valley Eying for the most prt in the beds of the coal- 
bearing series. ,For FL portion of its length, however, it has cut 
through theaofter sediments into a ridge of underlyiagalates. T h e  
bedrock conditions, therefore, vary in diffwnt partions of the stream's 
c o w .  During the summer of 1911 one man was mining on claim 
No. 3 hIow. The grsvals, which nre from 9 to 3 feet deep,'were 
groundsluiced and the lower portion was shoveled intcf the box-. 
Begrmk here consists of the mR materials of the cml-beering series. 
Some lignite outcrbps in the high bluffs of the stream The gold is 
bright and fairly coarse, but the pay drmk is k g u l a r  m d  the gold 
content varies p t I y  from place to pIace, ao that the returns are 
uncertain. The lower mile of Thunder Creek has been staked as an 
association claim, and four men were mining on the uppr half of it. 
The p v e l a  average a b u t  5 feet in depth and contain few bowlders 
which a man can not roll from the pit. The bedmk is of varying 
character, at places being of the soft coal-bearing beds, and at other 
places appearing to be a much-weathered and decayed phase of the 
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sl~h seriss. Sluice boxes 22 inches ,in width, set on m grade of G 
inches to the box length, were in use, and a 1,200-foot ditch supplied 
water from Thunder Creek with a head of 35 feet at the cut. Canvas 
hma and IL nozzle were nsed for piping off the upper portion of the 
gravels, and the g m d  near bedrrrck was shoveled in by hand. The 
gold is bright and rough, many pieces having quartz attached ta them, 
and aeems to have traveled no great distance from its source. It 
assays $17.80 to the ounce, and the ground worked ran from $9 to  
$2.50 per cubic yard. Toward the end of the season the work was 
retarded by a shortage of water. 

Falls Creek is the next important tributary of Cache Creek south 
of Thunder Cmk.  It heads in the sIates and pywackes of the 
Dutch Hills, flows in rr, coum rotrghly parallel to that of Thunder 
Creek, and joins Cache Creek about three-fourths of a mile south of 
it. At the point where it pasws from the sl~tes  onto the h d a  of the 
coal-baring series it has formed IE narrow canyon and a waterfall, 
which suggested its name. Cold was first mined on Falls Creek in 
1905, in the canyon cut tl~rongh the slates, and the stream aflorded 
considerable production for a few yeRrs. In the narrower portion 
of the canyon the difficulties of diverting the creek prevented mining 
during the mason, except for a hart time in the spring, when the 
volume of the stream was small. At the t,ime this creek was visited 
in 1911 two men were preparing to sluice ground on a high bnch on 
the northeast wall of the valley, on claim No. 3 ahwe. A ditch 2,000 
fed long to supply water under pressure mas allnost completed, but 
aside from a fern small prospect pits no mining had yet been done. 

DOLLAB CBEEK. 

Dollar Creek, the lowest krge tributary of Clmche Creek from the 
west, j o h  Cache Creek 2 miles b l o w  the mouth of Falls Cmek. 
The geologic and topographic conditions in its basin are much like 
those on Thunder and Falls creeks. -Dollar Creak flows from the 
slate hills at iB head out onto the Cache Creek plateau in a sharply 
incised valley, which gradually becorns deeper downstream, until 

' at  the mouth of the creek the valley bottom lies over 300 feet below 
the geneml level of the surrounding country. Even below the 
border of the Dukh Hills the slate bedrock is errposed by the stwarn 
cut for some distance out onto t,he platem, show* that the old 
slate surface upon which the  oft bedrock wdiments were laid down 
was uneven. Since 1905 placer gold has been known to be present 
in this stream and a few thonsand dollars have hen recovered 
from the stream gravels jh the slate mayon since that time. In 
previous yearn, bowever, t.he gavels have yielded only moderate 



returns for the expen~e and labor required to work them. During 
the spring of 1911 twa men began mining on claim No. 2 wbove, but 
Ending that the pay streak in the creek ended abruptly upstream 
they mn s cut into the high bench on the northeast side in the hope 
of finding t.he source of the gold. In working up the valley side 
the miners found that slates and gmywaclres extended to an elewtion 
of about 70 feet above the creek. In the c& channel the beds of the 
alate series are hard and firm, but toward t,he top they are wehered 
~ n d  appear as fairly soft sandsbnes and shales The beds of the 
cod-bearing series, which are only a few feet thick, appear above 
the slates. Some piecea of lignite were found in the cut. Above the 
sofi bedrock Jay a bed of dream-washed gravels, from which rich 
pans were obtained, as much as $2.50 being taken from s single pan. 
Above the stream gmvels the exposure showed 10 feet of typical 
bowlder-studded glacial clay. At the time the place was visited too 
little work had been done to determine exactly the conditions at 
this place, but the fmts gathered seem to s h m  that the stream 
gravels were laid down in an old chrm~lel-perhaps s former chm- 
riel of Dollar Creek-before the p t  glacial advance, as is shown 
by the overlying layer of glacial bowlder clay. It is a h  of interest 
to note thnt there was a gmd concentration of plmxr gold in pre- 
gl~ciaI times. The p v e l s  in the old channel are of the same ma- 
te.rirtts as are now found in the stream bed, the largest bowlders being 
18 inches in diameter. The material is oxidized to s yellow color, 
nnd the pebbles are mmewhat decomposed, the whole being cemented 
into a loose conglomerate which yields with difficulty to hydraulic 
methods of mining. The gold is coarse, rusty, and very an,dar. 
Some pieces, which seemed to be small nuggets, were found on close 
examination to consist of a larm number of small p i n s  cemented 
together bp ilnn oxide. It is reported that the developrnent~l lster 
in the summer &owed that the p v e l s  occupy a distinct channel, 
which diverges upstream from the present valley of Dollar C d ,  
although it mag traced for only a short distance, It is also reported 
that two distinct pay streaks .were found in the gravels, one a few 
feet above the other, and that the gold was associated with much 
broken, angular qunrtn, indicating the ~ i b i l i t y  that it came from 
n rein at no peat distnnce. The season's outptlt from this mine is 
said to have been highly satisfactory, and pmpamtions were being 
made to  install a hydraulic plant so that operations could be cun- 
ilncted on a larger scale. 

f etem Creek mapies a valley intermdista between Kahilha and 
Tokichitna rivers and in its upper portion is roughly padlel to 
these two &reams. It heads in a broad, wvemly glaciatd,' U-shaped 
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valley in the Dutch Hills, emerges from them to w m  the Cache 
Creek P I a k  et  a right angle, c- the Pdrs Hills through a 
deep, tmmverse; trough, and enters the broad lowland of the Snsitna 
Valley, the w e  edge of which it follows to its junction with 
Kahiltna River. Its totn1 length is more than 35 miles In its 
course t h m g h  the higher parts of the Dutch Hills it flows in the 
bottom of the glacial trough in a channel which h s  k n  notched 
little or not at a11 into the slates and pywaJres of these hills. In 
the m m  easily eroded coal-bearing beds of the Cache Creek p l s h u  
it has intrenched i k l f  deeply in a canyon-like mlley that extends 
headwtbrd into the slaks for some distance above the mouth of 
Bird Creek, and a similar canyon extends for more than a mile up 
Bird Creek, As the Cache Creek plateau slaps downward toward 
Peters Hills, the s t m  valley beaomes shallower and wider in that 
direction, but on entering the valley through. these hills the creak 
again flowe through a rock canyon. This second ~hte canyan br- 
minates at the east border of the Petera Hills, the stream once more 
flowing betwean vallay walls of tho cod-bearing series, the banks 
gradually becoming lower downstream through the little known area 
of the Susitna lowland to the south and east. 

Gold was discovered at a numbr of places on P e b  Creek and its 
f lnents in 1905, and mining has been done on that creek each sum- 
mer since that time. In 1911 work was in progress at two pIstces on 
the main stream. At the mouth of the crtnyon through Peters Hills, 
a short dishnm above the point at which the stream passes from the 
dates onto the soft bedrock, two men were mining on s bench about 
30 feekahve the stream level, where a few feet of p v e l  lies upon 
a, alate be&&. Water under a pressurn of 70 feet, brought by ditch 
and canvas hose, was used for piping the gravels into the duim 
boxes The p v e l s  contain rather abundant bwldem, and at  the 
time the place was visited some of the pound was still frozen. The 
gold, which i~ for the mwt part wncentmted on bedrock, is maw, 
flat, worn, and somewhat lusty: and givm evidence of having t m ~ -  
eled soma distanca from ik- source. The largest nuget  found 
w & @ d  9 pefmywsights, and the gold asmyed about $17.75 to the 
oanm The ground worked in I910 m s  a short dishncre d o w n e m  
from that -worked in 1911, on a bench only a few feet above the 
sham. The bedmk a t  this plsca ia  a hard, rusty dike intruded into 
the slat& Prospect holes in the creek gravels b l o w  the canyon show . 
placer gold on soft bedrmk, but the p d i e n t  of the c m k  is tao low 
and the ground too deep to  permit mining by pick ma s h o d .  
The M m k  s o u ~ e  of the gold in lower Petem Creek is still open 

to question, but this gold, like that in the other parts of this district, 
wm doubtlm derived from the quartz strinpm in the slates and 
graywackes. In. lower Peters Creek some of the gold may have come 
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d d 1 y  from the'roe~rs of Petem Hills through which the d e y  is 
cut, but as gold is found in the stranrn gravels above the Petem Ella 
and up to the head of the stream it -seems pmbable that the present 
placers are in large part the prdiuct of remncentrstion of gold that 
mas scoured £rom the upper tributaries of the stretun by glacial im, 
scathmd throughout the valley, and again reconcentrated by post- 
glacial erosion. 

 bout three-foruths mile below the mouth of ~ i r d  creek, at  the 
lower end of the upper rock myon of Peters Creek, two men were 
mining near the contact of the dates with the soft bedrock. A dike 
of a crystalline intrusive rock c r o w  Peters Creek at this placa. 
The creel< gavels averap about G feet in depth, and the gold is can- 
centrated on w near bedrock. At the time the creck was visitd in 
1911 little ground had been mined, but the claims between the mouth 
of the canyon and Bird Creek am said to  have produced a few 
t housand dollars al together. 

The valley of Bird Creek, a tributary of Peters Creek, lies alto- 
gether in the slates of Dutch Hills and is but little more than 2 miles 
long. Its head is a broad cirque, which was once occupied by a gla- 
cier that evidently joined the valley of uppa O d e  Cmk. Bird 
Creek, however, turns northward from this broad valley, and in the 
last mile of ita course AOWS through a n a m w  postglacial canyon. 
The canyon walh show exallent exposures of the slate and gray- 
wrrcke serie? which at  several places are eat by light-colored dikes. 
Gold is being mined at three placee in the myon.  At the upper 
place, on the fourth claim above the month of the creek, the stream 
flows in a narrow gorge, which is 80 feet deep. The grave1 Genches 
em from 1 to 3 feet deep and are of small area, as in many places 
the stream fills the canyon bottom. Most of the gold mined has 
been recovered by diverting the stream with wing dams and cleaning 
the bedrock in the stream channel, much gold having penetrated a foot 
or two into the mvices of the s l a k  The gold is coarse and rough, 
and assays about $17.90 an ounce. One man was working on this 
g r m d  in 1911, The gold is imgularly distributed, rich spots being 
succeeded upstream or down by barren ground, so that the returns 
am uncertain. 

One man was mining on claim No. 8 above, and one on No. 2 above, 
under conditions much like those described for claim No. 4 above 
The gmnnd is 4 to 3 feet deep and is worked by groundsluicing and 
shoveling in. The slates are very irregularly bedded and great care 
must be exercised in clertning bedrock, as the gold pnetrata deeply 
inta the cracka At one place when a dike crosses the creek gold 
was f o l d  in crevices 5 feet klaw the stream bed The gold is 



bright and co~m, and although many pieces are worn smooth much 
of it is rough and angular. The great drawbacks to mining are tha 
irregular distribution of the gold and the large percentage of bowl- 
d m  in the stream gmvels. 

The rock walls of the canyon of Bird Creek are in many places 
capped by a heavy layer of glacial clay from which soma gold has 
b n  recovered, but not enough to enmurage ib further exploihtiw. 

The only important tributary of Peters Creek from the north is 
Cottonwood Cmk,  which flaws c l w  to the west base of the Peters 
Hi& and which itself has two western tributaries of economic 
importance 

W i k  C=ek.-The lower tributary of Cottonwood Creek i s  WiZ- 
low Creek, which heads on the southeast flank of Dutch Hills arid 

a flows for about a mile through a slate valley, below which it is 
intrenched in the cml-bearing beds to its mouth. Gold was first 
found on Willow Creek in 1906, near the contact between the dabs 
and the mft bedrock, and mining has been in progress on this stream 
each =son since. In 1911 claim No. 1 below was being worked by 
five men. As the volume of the stream diminishes greatly toward tho 
eqd of the summer it is the practice to groundsluice off as great an 
mea in the period of early spring flood waters as can be mined during 
the remainder of tha sewn and to clean up bedrock later, when tho 
water is low. Water from a high ditch that gave 30 feet pressure at  
the cut was useyed in stripping 08 the upper gravels. The gravels 
mined are from 6 ta 8 feet deep, and the gold is recovered from a 
suft, mndy bedrock. It is warn, rusty, m d  somewhat worn, and 
m y s  $17.85 an ounce. 

On Discovery claim 11 men, working in two s h i b  of 10 hours each, 
were mining by pick and shovel methods on ground a, short: distance 
below the mouth'of the data canyon. The ground was from 6 h 8 ' 

feet deep, and most of the gold was conmntratd w soft, sandy, or 
gravelly Wmck. The work at the cut was hampered by the low 
grads at  which the boxes had to be set, as it had been necessary to 
build a walI at the lower end of thi claim and to pile tailings in order 
to keep from covering the p u n d  on claim No. 1 below. The gold 
is bright, mmewhat worn, and very cmrsa, nuggets baPing a value 
of $30 having been fwnd and pieces weighing one-half ounce being 
mmon. Th opemtions on this claim in both 1910 and 1811 were 
very s u m f u l ,  although a shortage of water in the fall of 1911 
reduced the output below what it otherwise would have been. 

A number of m a l l  tributary streams of Willow Creek, known M 

Rockg, Snow, Slate, and FalIs gulches, all in the dates of the uplper 
portion of the basin, have at times h n  mined in a smaU way. The 



total prduction of all fmr, from 1808 ta 1911, inclusive, is eathated 
. a t  between $7,000 and $8,000. 

Paonmam Cr~k.-Foooormm Creek lies northeast of Willow Creek 
and is roughly pmllel to it, joining Cottonwood Creek about 2 miles 
abom the mouth of that stream. The gulches at its bead hew cut 
down into the m k s  of the slate and p y w a c k e  mricsa, but far most 
of its length it cmgses the soft coal-bearing beds and is intrenched 
into them. Dimvery claim lies across the contact between the 
slates and the soft bedrock. Tt  waa staked in 1906 and has been 
m i n d  every year since t h ~ t  t h e .  The greatest prduction wm in 
1907, when six men working for only a ~hort season and with a 
very small supply of water, recoved 1,329 ounces of gold. T h e  
gravels mined that year lay on slate bedrock, and the ground was 
very shallow, BO that it was quickly worked out. Sinm that year 
most of the work has hen dow on the lower portion of the claim, 
where the p m l a  am in places 11 feet deep and lie on soft bedrock. 
Some mining has been done on the benches ~bove the p m n t  stream 
fl~t,  and paying ground has k n  found on them. The creek gold is 
coarse ~ n d  much of it is dark colored and msty. Piem valued at $33 
have been found. The Isemh gold is brighter and not so warn as 
that in the st,ream bed. 

Claim No. 1 below and a fractional claim between No, 1 below and 
No. 2 Mow have been mined by the owner since 1906, bnt at  the time 
the place was visited he and mother man were working on the upper 
end of No. 2 below, by groundsluicing and shoveling in. The gravels 
are from 8 ia 11 feet deep and lie on s lmse conglomerate of the coal- - 

baring series. A bed of lignite, which c- the creek on claim No. 1 
below, has furnished some fuel for the camp The gravels are 
nowhere exmptionally rich, but the gold is said to be evenly dipr 
tributed in them across the whole width of the flat, s distance of 156 
feet in places, and might be profitably m v e r e d  if sbm more em- 
nomica] method of mining could be employed. The gold, m& of 
which m u m  in t he  lower 3 feet of gravels, is coarse, rusty, and 
worn smooth. The large& nligget found had a value of $28. The 
 mall flow of Poorman Creek has always hindernil mining during the 
later half of the season. 

A tributary of the Tokichitna, known as Long or Dog ( h e &  
heads in the b m d  plateau near tba head of Cottonwood C r e e k  In 
1908 three men mined succeddly on this shewn, t h e  goEd being 
found on data be*. h 1910 an attempt wrts made to continue 
mining here, but the depth of gravels in& abruptly in thk 
&ream Id, and a deep excavation made by groundsluicing with an 
automatic dam failed to reach bedrock. Tha production in 191 1 
was therefore light. 



LAIEE CREEK BABIN 

LBka C d r  is a large stmam, 40 miles long, which heads in a l&e 
in the high mountains between Yentna and Kahiltna rivers and 
flows over a high plateau in the upper half of its course. Through- 
out the lower half of its course it is intrenched in glacial materials 
and beds of the coal-bearing series, flowing in a canyon which in 
plaoes has a depth of 300 feet, In the haadward portions of its basin 
gold has been f o n d  'in. many places, but in sufficient quantities 
to  mine only in the hain of Mills Creek. In the lower intrenched 
portion of the valIey some gold waa remvemd from the sh-mrn bars 
heveral years ago, but no permanent camps were established. It 
is reported that in 1911 one man was mining gravela on a bench 50 
feet above the stream, abut 12 miles from its junction with Yentna 
River. AU the gold taken from lower l i k e  Creek is h e  and has 
evidently traveled far from ita source. Much of it was probably 
taken up by the glacial ioe dram the higher mountains snd deposited 
in the glacial days arid was reconcentrated by the stream. 

Mills Creek is a Eributarg of Camp Creek from the w&. Camp 
Creek, which empties into Lake Creek, drains a porkion of the f wt- 
'hills and of the high plateau btween thztt stream and Yentnrs 
R i m ,  In the upper portion of Mills Creek basin only the soft beds 
of the coal-hring series and their asskated gravels are expmd, 
the mks of the slate and p y w a c k e  series which are peen in the 
bash of the stmarns of the Csche Creek region not appearing at 
the surface. Gold in paying quantities has been found only in the 
gulches of the hills that surround the two main forks of the stmam. 
T h ~ w  hills were formerly covered and smoothed by tha great glacier 
which mantled the region, but since its retreat, the streams hsvh cut 
00mideraMe w~lleys in the easily eroded materials of which the hills 
are cornpad. 

&Id was f i t  dimopemi in this basin in 1906 in Wagner Gulch, 
a mdl tribnhrg of Mills Creek, near its head. The gulch is steep 
md m w  and oontahs only a  dl stream. The ground to be 
mined averaged only 20 to a0 feet wide in the vrtlley bottom and was 
from 3 b 110 feet deep. The gold wm found on a somewhat mnsoli- 
dated b d  of gravels in ;the stream b d  or on the smds and clays of 
tha c o d - W n g  wries, It is bright in oolor and is flat and much 
worn, showing evidence that it has been transported some distanoe 
from its h d &  source. This gulch is a b u t  mined out  ns the pay 
straak terminated rather at>mgtly upstream. No work was dme on 
it in 1911. 



In Chi* Qulch, another tri'bnhry of upper M;b C&, 
cunditiom for mining are much like thm on Wagner Gulch, except 
that the valley is smaller and pteeper. The fall of tha c m k  is about 
I foot in 6, and tho stream gavels avemp about 20 feet in width 
from one d l e y  waII to the other. I3owldem nre numerous, but few 
am too larga for one man ta handle. T h e  flow of the dream bees 
ma11 daring the later part of the summer and sluim boxes 12, 10, 
or 8 inches wide am used, according to the supply of wahr, The gold 
is coarse, but is fiat and fl*, md few large nuggets have been found. 
Thg pay streak in this guIch, like that on Wiper  Cmk, played out 
abruptly upstraam. One man was mining on Chicagu Gulch in 1911. 

Little work has been done in the main valley of Mills Cmk* gs 
pmspectom there haw nlwaya had difficulty in reaching bedrock 
The dryne~ls of the hewn of 1911 put an end to mining on the sma1Ier 
g~~lches at  m earlier date than usrial, and rr number of men thus 
found opportunity to sink a bedrock drain in the m ~ i n  creek valIey 
n short distance above the mouth of Chicago Gulch. M r m k  was 
roached at n depth of 12 feet, and it mas reported that sufficient gold 
to warrant mining was fmd 
Twin Creek forms one of the headwak forks of Mills Cleek md, 

like it, lia in a basin composed solely of the gravels, sands, and clays 
of the coal-bearing series. Gold has been mined an three small tribu- 
taries known EIB Rig Bonlder, Little Bonlder, and Johns creeks. 
They are small, steep-sided gulches cut into the soft bedrock, with 
steep pd jen ts  and narrow ~ d l e y  doors. The conditions in these 
gt~lches are like those in TIrqn~r 8nd Chicago guIches, already 
describerl. The stream p v e k  have been mined for the last six yeam 
by various people and the production, though never large, haa been 
fairly steady. 

The bedrock in the basins of Mills and Twin creeks is quite difler- 
mt from that in the heads of the streams in the Cache h k  region, 
and' the m e  explanation of the origin and distribution of the phmr 
gold cam not be applied to both arms. In the Cache Greek district 
all the producing creeks hend in the dam and grapacka of the 
foothills m g s  or flow through materials which have come from 
these hilIq and the goId was mrtainly derimd from the s l a k  The 
basins of Mills and Twin creeks lie altogether in the ssnds and shales 
of the coal-baring series and tho mwiatsd gravels, and the pzpwent 
valleys of the stlwms have ban d e d  in postglacial time, It seems 
certain, therefow, that the placer gold of the weeks was mathred 
through the deposits in which tha straarns am eroding and has hen 
concentrated by then to form workable PI-. Suficient prosped- 
ing of tha matmiah of which the hills rtm m m p d  has not baen 
done to dshrmine thai~ gold wmtenb but the manner in which the pay 
&e&s termin& rather abruptly up-m in the several @chea 



m that m& of the gold is derived from &in well-ddned 
strata in the hills and is found in the meks only below the point at; 
which these strata. are crossed by the stream& The gold is flat and 
worn, having been rehandled by the shams .  I@ original mum 
may have k e n  the slates in thec mountains to the northwest, but of 
this there is no definite evidenm 

' hi addition to the producing creeks elready described, prospecting 
has be11 done on many stream in the Yentna district, mme of which 
give considerable pmmise and may soon suppart a mining popula- 
tion. Kichatna River and its tributary, the Nakochna, which lie 
southwest of Ireaha Riper, above the Skwentna, have been pros- 
pected hy a number of men, and have yielded soma fine gold. It is 
reported that these streams afford extensive areas of @-bearing 
gravels suitable for dredging. Independence Creek, a m a l l  tribu- 
tary of the Yentna below its forks, contains some gold and has been 
prclqwhd for several seasons. 

The streams between Wlls Creek and Kahiltna River, includ- 
ing Camp, Sunflower, and T~ake Creek basins, have been pros- 
pected, and though gold is present in al l  of them, no paying ground 
has so far been found. Unsatisfactory prqects have also been found 
on the streams between Dutch Bills and the main mountain range, 
On the east, side of Peke= Hills, an the headward tributaries of 

Martin Creek, cwrm gold has been found, although this drainage 
baain has received little attention fmm prospectors. The gmlogic 
wnditions am somewhat similar to those on the producing tributaries 
of Cache Creek, and from this if would appear that this neglected 
areah at least worthy of more thorough prospecting. 
The recovery of considerable fine gold from the bars of Lake 

Creelr and KahiItna River and reports that encouragi~g amounts of 
gold in the wide flats on the lower courses of these stream give hope 
that at some future time them streams may support a dredging 
industry'. 

8UMMARY OF PLACER MWINQ. 

Placer gold h s  been mined in the Cache Creek district since 1805 
and in the basin of Mills C m k  sinca 1906. Though the region has at 
no time been the scene of great activity or of large pduction, ib 
output has been steady and the interest in it has steadily grown 
greater. The population has incmawd from a few men in the early 
years b more thm 100 men in 1911, most of whom were actively 
engaged in mining or in development work. In the Cache Creek 
district the gdd mstys from $17.70 to $18.10 per wnce, and in the 
Mills Creek camps it averages about $1'1.66 an ounce. The -1 out- 



put up to the present time is estimated at $383,000, of which abwt 
$63,000 was p r d u d  in 1911. 'Them figures shonld be encuumging 
if the lack of Innsportation and the freight charge of 10 to 16 cants a 
pound for dl supplies and equipment brought to tba mines are wn- 
sided. Should a railroad penetrate the Susitna Valley and reduce 
the t h e  and expense of landing supplies at the camps, much ground 
which is not now worked could be mined a t  a profit and the gold 
output of the region mould be greatly incread.  

The acxornpmying map (P1. IX) shows the a m  over which the 
beds of the coal-bearing series of rocks outcrop at the surfam, but it 
by no means indicates all the area underlain hy this series, which in 

' many pl- is covered by glacial materials and stream gravels. It 
should not be understood that all the area so mapped cmtains work- 
able coal beds, for in most plam the exposures a re  imperfect, and 
d y  a, portion of the series cm be seen. At many localities in the 
Yentna. district, however, there are ontcrops of lignitic a a l  of 
varying thickneers. All the coal examined was of law grade and was 
light and w d y  in twture, with a, black to brownish color, and 
would be c h m d  as medium to low grade lignite. No coal hss been 
mined mmnercially and no &nsivo openings have been made which I 
show it in an unweathered atate. The best natural expofllres of ooal 
am on Cottonwood Creek, a small stream near the MilIs Creek 
mining camps; on Short Cr&, s -11 tributwy of Cache Creek; 
and on Peters Creek below the lower canyon. At these localities 
coal beds ranging in thickness from 3 to 12 feet are exposed. Coal 
taken f m  them has been used for fuel by miners in places where 
t i m k  is scarce, but has no other p m n t  commercial value. , 



QOLD PIACERS BIETWEIZN WOODCZXOPPER AND FOURTR 
OF JULY CREEKS, UPPER YUICON RIVER. 

By L. M. PBTHDLE and J. B, M E R T ~ ,  JR 

GENERAL CONDITIONS. 

An area rauglily blocked out by the basin of Fourth of July Creek 
on the .eaet, Woodchopper Creek valley on the weat, Yukon River 
on the north, and an iu-defmed line paralleling the Yukon on the 
south h u  long been lmown t o  contain auriferous gravels. The region 
thus blocked out, which is here to be described, compriElea more than 
a thopand square d m ,  

The town of Eagle, on the Yukon 30 mileg above the emtern 
boundq  of tho region, and Circle, on the Yukon 30 miles below ite 
weetern boundary, are the nearest settlements. There are steamboat 
landings and a few buildings at Nation, on the Yukon near the 
mouth of Fourth of July CreekJ and a h  at the mouth of Wood- 
chopper Creek. Besides thsse them are some scattered small mining 
camp bwk. from Yukon River. The northern part of this region 
b readily mxmsibla from the Yukon, but in the parta that are remote 
from that river the means of communication &re still very primitive. , 

Tmih and winter sled mads l e d  up most of the prjncipd creeks. 
Some mining WRS probably done in this +on as early as 1898, 

but the developmenb here to be noted have been made chiefly d m  
ing the last six OF aevm years. The incomplete data at band indic~te 
that the value of the total gold production of the region to date ia 
leea than $150,000, the p a t o r  part of which has come from Mineral 
Gdch, a tributary of Woodchopper, and from Fourth of July Creek. 
Soma gold haa been taken from Cod h k  tbnd a little from tribu- 
tariea of Washington Creek. In 1911 placer mining was being done 
on Wdchopper, Coal,, and Fourth of July creeks and employed 
about 30 men. The long-continued drought, which reaulted in low 
wahr in the atreams depended on for ~luicing, serious3.y interfered 
with mhhg, and comequently the gold output was veq low. 
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BTfRVEY8 BND INFEBmGATIONB* 
* 

The accompanying sketch map (Pl. X) includes data obtained by 
Oeologicd Smey parties at different tbes .  Mmt of the drafn- 
age shown has k n  taken from the map of the Cirde quadran&, 
which is based on accurate topographic surveya made in 1903, 1904, 
1905, and 1908, The basin of Fourth of July Creek and vicinity, 
however, has not been c o v e d  by instrumental ~umeys, end its 
drainage as indicated on the m5p is baaed on foot traversm and is- 
therefore only ~pproximately correct. 

Among thc previous geologic workem in this field whose results are 
here utilized are CoI l i~ r ,~  who investigated the Tertisrg coal measurn 
of Washington Creek; Broolm and G d I e , '  who studied the Yukon 
section; and Brnok~,~ who has reported on the placera of Woodchopper 
and Washingtan creeka. The senior writer in 1903 t m v d  the 
aouthern part of tho area here to  be dlmibed, and in 1911, d t e d  
by Mr. Mertie, msdo brief Pisits to  parts of the basins of Woodchopper, 
Coal, and Fourth of July creelre. 

The region comidered is bounded on the north by the Yukon Vd- 
Iey, which here has s winding come, rasembling incised meanders. 
In this region the valley is from haIf a mile to a mile wide, but a few 
milea bdow the mouth of Woodchopper Creek it widena out to  merge 
into the Yukon Flats. ' It is bounded by steep walIs which rise to an 
upland about 800 to 1,200 feet above the water. Into thin upIand 
the streams, such as Woodchopper and Fourth of July creeks and 
their tributaries, have incised sharply-cut narrow vdepf and the ' 
interstream areas, which are remarkably even-topped, rise southward 
fromtheriver. Almganirregularlinofmm 10 to25 d m  south of 
the Yukon the dabtopped ridges give way to an upland of much 
dronger relief? made up of an intricate system of high ridges and 
spm and.~ome prominent peaks, of which Mount Sorenson (5,620 
feet) and Twin Mountain (6,660 feet) are the highemt, T h  part of 
the region has a minutely rsmifplng drainage ~ystsm, the streams 
traversing open valleys whose slopes am much mom gentle than thoee 
of the valIeys nearer the Yukon. 

All the area is drained to  the Yukon by parallel stroams which 
maintain northedy courses. Charley River, the 1~rge~t of these, 
traverses tha central part of the kid, but most of its drainqs basin 
lies outside the region here considered. 
r ~ , A M u r J . , T b w e l ~ o i * T ~ * B t r P . U . f l . W B n n s l N & W  fm 
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A large part of the region stands above timber line, which js here 
at m altitude of about 2,500 feet. The vdeya in the highland area 
to the south are but scantily timbered with spruce. The best ltimbor 
is found in the valley bottoms, near the Yukon, where gpruce t r w  
up to 18 inches in diameter yield the timber needed for nae in mining. 
The ridges near the Yukon are also foreshovered, but the spruce 
here is amaller and ia aeroicsable chiefly for fuel. 

Grass is abundant in the open vallep and also above timber line. 
Thia region, l i k ~  other parts of the Yukon basin, wiI1 grow some crops, 
but its adaptability to agriculture baa thus far beon tosted only by a 
few small gardens. 

GEOLOGY. 

The W m c k  hcludea schists, m g d d  as p ~ o v i c i m ;  a variety 
of ssdimentary md volmnio Devonian and Carbonifemus rocks; 
h w e r  CRetaceotls slate and sandstone; Tertiary conglomerate, sand- 
etone, and shale; and Quaternary silt, sand, and gravel. Nearly a 
third of the area is made up of intrusive granitic rocb, which form 
one large mass in the southwest. The distribution of these rocka is 
shorn on Plate X. 

P r d - n  m;ds.-The p&d~vician rocks include quartzite 
schist, quart~mica schist, hornblende schist, wbonaceous echist, and 
crystalline lhwtone. The occurrence in the western part of the area 
of gametiferous and staun>Iitio vmietim of quartz-mica gchist is. 
notewortby. 

The achhts evqwhere show complex gtructure. They have been 
80 c1mIy folded and overturned that many of the folds are nearly 
horizontal. The predominant charwteriatic, diff emntiating them 
fmm the rocks of the succeeding group, i~ their content of mica, which 
gives them a more or lesa glli~tening appmrance. Thwe rmb are to 
be correlated with the Birch Creek achist, which is so widely dis- 
tributed in the Yukon-Tanana region. There is evidence that they 
wera the bedrock source of some of the gold now found in the placem. 

PaZmmic ~ock~.-Many kinds of Palmzoia rocla lie adjacent to the 
Yukon, both north and south of the river. These include shda, slate, 
ched, greemtons, conglomerate, and limtone. Time mEE OCCUPJT 

a large part of the area shown bn the map. Their structure b com- 
plex. They have been closely folded, but do not exhibit the meta- 
morphiam characteristic of the pr40rdovician rocks. Some of them 
are ddinitely known to ba OF Devonian and C~rboniferous age (the 
1att.m including Nation River and Calico Huff fomtions), and it is 
probable that they include also Silurian r d m .  The mwt prominent 
membem of th i~ group are -ton=, which form rough, irregular 



ridges c l w  to the Yukon, and mawive limeatones, dm found in the 
vicinity of the Yukon, cunapicuom both by th& light color and by 
the precipitous g l o p  ~f the spurs in which they omur. 

The amaa occupied by the unaltered Paleozoic aedimwte have not, 
aa a rule, been regsded as favorable localities to search for placer 
gold. Oa the other hand, some of the associated gmmtones are 
h o r n  to  ba mineralkd, and the s&mts themselves may be 
mineralized where intruded by igneous rocb. 

Maozoic mb.-The Lower Cretaceous rocb are closely folded 
slate, sandstone, md quertzite. Some of the alatee in the lower part 
of the valley qf Washington Creek contain quartz veins, which, 
rtqrding to  Bmks, are most probably tha murm of eome of the 
placer gold found on tributariw of Wmhington Creek.' The follow- 
ing atatameat is quoted from his repod: 

Thia murrence, thwgh probably of small commewhl hipart, h a  a fat-&& 
d p i f l ~ ~ l l c e ,  aa it indimtea that there has been an intru&on of mina ra l i d  vmim mince 
these younger m k a  arere depited.  The writer l ~ ,  howem, of the opinion that this 
m i n e ~ n t i o n  ia not general enough to encourage the ~eareh for phecera where these 
Cretaceow slacea form the corntry rock. 

0 

T & k y  &.-The rocla of Tertiary age are p r e d o k t l y  can- 
glomerate, but include lsss extensive bmls of alate, sasdstone, and 
interbedded Eignitic cod. The conglomerate ie the most compicuous 
rnembar of tb division. It is composed principally of red, green, 
and black chert, quartzite, a d  vein quartz, though it oantains some 
pebblae of schist or granite. The largest pebbles are about 5 inch@ 
in diameter. Tbe beds of mng1omerate ere massive, and their total 
t h i c h w  probably exc& 1,000 feet. Folding hss been close, and 
in pla- dong Se~entgmiIe River the beds are vertical. In other 
places the b& are nearly horizontal. The mnglomerate weathers 
easily to  gravel membling stream gravels, and the surfwe of the 
kngh ridge between Seventymile River and Fourth of July Crwk ia 
m m p e d  of gravel derived from the underlying congZomerate. In 
tbis area the width of the conglomerate north and south is about 10 
d m ,  The occurrenm of the conglomerate aho on W~hingtoa, 
Cod, and Woodchopper oreek~ suggests that it form a continuous 
belt from Smmtymle River to Woodchopper Creek m d  beyond 
tawad Circle. 

The wnomio importaaca of thia donglornm~h h been emph* 
by Brooke,' who writes: 

Them appeam to b a Mr1y well d & d  belt of mtglomemte -2 *el to 
the Y u h  horn Gevtmtyplile Crmk to Birch Creek, near the big b n d .  Both in the 
k n w e  basin and on %T&chopper Creek PI-ra have been found which mua 
bave deriwd theit gold from thh m k .  Themfore the conglomwate muat, in part 
at leoat& be ~ n r i f e m a .  



This -ern& wae probably laid d m  in T d r y  time, after the mJseraliaa. 
tiw of the alder mcka, and its gold mten t ia comparable to that of the presen t p k m .  
Buch auriferow congiomeraks have long been h w n  in the Yukon d o n ,  hving 
first b e u  noted by 8pm9 d o  termed them "foeail p h m . "  There ie no evidence 
h t  the conglomerate ItaelC carria mfficient n 1 u 0  to pay for milting, though this ia 
not impoardble. m e  fact that the m i a t e d  placem are only of moderate richem 
q u e a  againat any mnaiderable  value^ being found in the parent mk. 

- Bbu&ofthe~lorneratebonlyl~ly~~~l~~lidatedsndweathereawadflythst 
It ia 4 y m i d k e n  for hi&-bench gravel. AH a r e d  t prospectom mmetimeu -me 
that it marh an old river channel and expect to find very rich leade. Though it 
ia not impo&bls that the mn~;lomerate represents the d e m t  of an old waternurse, 
i t  by no mema followa that mch a deposit would be m y  richer than the p h e m  of 
h e  w n t  fiream. The term "old channel" hae u wry allurhg sound ta thm wha 
are familiar with the occurrence of p l d  in California. Even if this conglomerate &ould 
lmi ly  be found rich i n  gold, only such par@ of it an arb decomposed could be mined 
by plscer methoda. Therefom the gold i n  it, except where it haa earved to enrich 
p m n t  bas now no commercial Mificanm. 

Q.nmlrrnary d+.-The uwonsolidated meterids include silt, 
sand, and gravel, separable into Pleistocene and Recent, according 
aa they have bcen deposited on high bmchee, up to about 200 feet 
above the Yukon, or on the low benches and bottoms of the present 
vdeye. The high-bench deposits are found mostly in the vicinity 
of the Yukon. The deponits of the pmmt streama have been 
derived large1 y from the conglome~ete and am described in detail 
under the heading "hid placers" (pp 206-210). 

Q m i E i c  ~.ocfcs.-The large area of intrusive rocks shown on the 
map, in the soufhwostern part of the region, is only apart of a much 
larger mass. The predomjnmlt types are biotite granite, B a n e  
diorite, and quartz diorite. Some of these have cut Paleozoi~ 
mcks and havs been the source of bowlders in oonglomerah that 
are regarded provisionally as Cretmus. It is probable that they 
were not intruded contemporaneously, but that gome are p& 
tamus mid some po~t-Cretaceou~. Twin Mountein i~ one of the 
prominent points formd by them rocks. They m u r  near the 
heads of both Woodchopper and Coal crceks and have contributed 
material to the alluvial deposlta of thaw atreme. Garnets and. 
staurolitu, which are very abundant in the schists near the head of 
Woodchopper Creek, are doubtless due in part to their contact action, 

A close genetic relation between the igneous intmsives and the 
auriferous mineralization in the Yukon-Tanana *on has bean 
established," and the prmcnce and distribution of the igneous rocks 
may therefom have important bc~ring on mine~al rreeourcss. 

1 M d l e ,  L. M ,  Ckmmwma or gold in ths YtllodaMUn BUN. U. 8. Qml. 8- No. 345, 
1m.pp. l'IP188. 



So far BB h o w  no workable gold-bearing veins have been found 
in the region conaidered in this paper, so thak the plaoers are the 
only h e r d  resoume which need here be discu~gd. The plaoer gold 
has been derived in part from the Tertiary conglomerata, in part from 
the old schistp, and in part from the PaZeoxoic &mts m d  green- 
~tones. A little alluvial gold has dso been found, which had ita bsd- 
m k  saum in mineraked portions of the Mesozoio slat-. T h  
region therefore contains placer gold which hm been derived from the 
four different bedrock soumes of gold in the Yukon-Tmma region. 
The occurrences of plrtcer gold on the Merent creeh will be dmrild,  
so far aa the data at hand will permit. 

Fourth of. July Creek rkw about 12 milee from the Yukon, md flowa 
northemtward throughout the greater part of its course. Crowley 
Creek, its lrtrgest tributary, enters it from the easlt about 6 milea Mow 
its head. About 4 miles farther domatream the creek learn ite 
valley, c&ea the flat of the Yukon in a northwesterly muwe, and 
entern a slough of the Yukon. Michigan Creek, a neighboring stream 
on the smt, which leave its valley a$ about the same &tame from 
the Yukon aa Fourth of July Creek, is reported to en* the same 
dough only about a quarter of a mile farther upstream, 

The main part of the valley of Fourth of July Creek is out to a 
depth of about 2,000 feet below the Imel of the ridgw. The atream 
fiat throughout moat of the valley L from 200 to 400 feet wide. The 
stream above the mouth of flowley Creek 30m close, to' the steep 
dope of the ridge limiting the valley on the east. A gentle benchlike 
slope on the west, about 1,000 feet widg mrgas -with the base of the 
'ridge, limiting the vday on the weat. The portion of the vdey below 
& o w e  Creek ia mostly narrowsr, the upper vdey being limited by 
stoep slopes. on both sidm till the vdey of the Yukon is approached, 
where the valley Boor widens and mergea with that of the Yukon. 
At thia point there a benchlike dope on the east a half d e  or more 
in width. The grade of the creek is about 100 feet to the mile. The 
drainage area ia comparatively a m d  mid the precipitation for this 
general area is low, the maximum averaging hardy more than 10 
inehea a year, so that the quantity of water js generally insufficient 
for use in mining. The timber resouma are limited to  a cornpara- 
tivaly hghk growth of small spruce and a small amount of birch and 
poplar. Some larger pruoe timber p m  in the valley of the Yukon, 
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Tho bedrock of Fourth of JuIy Valley from the mouth to Crowley 
C1.eek ia predominantly limeatone, which. at the point where the areek 
mtew the Yukon Valley forms piotumquely weaEhered cliff& that 
bwer above the stream on ithl watern ~ide. Upper Cmhnifemua 
fad are abundant in similar limestone near the mouth of Michigan 
Creek, and the limmtonas at both t h e  localities are regarded as of 
the same age and are correlated with upper Carboniferou limestones 
on the north mde of the Ykan 8bove Nation River, described by 
Brooka and Kindle,' The limsstonm owur as massive beds, which 
at aome locali~w haw been aa folded ss to be in a vertical position, 
and st athers, where out by the Yukon, form conspicuous opem folds. 

The bedrock from h v l e y  Creek to the head of Fourth of July 
Creek and m u d  all the headwaters, so far as observed, h con- 
glomerate, which is continuous with the conglomerate of Seventy- 
mile Riverf whose age has been determined as Tertiarg. d o n g  tha 
Sevmt@e thme ~ocka have in plaw been closely folded and here 
a d  theore the 'beds m nw1y vertical. 'Sheir structure on the ridges 
jbl for tha most part obscured by the grave1 into WE& they have 
weathared. It has been rather dehitely detmined that tha gold of 
the p~~ h q  been dwivad from this conglomerate, the only portion 
of the Fourth of July Valley and its tributaries where gold haa been 
mined being tbose aram where the cunglomwate is the bedmk and 
'where the streams have had no m m s a  to my other bedrock. 

Most of the work on the main creek has been cudkid to about lsix 
caime, The depth to bedrock averages about 9 feet and the thickness 
of gravel that is being mined is 5 to 6 fwt. Moat of the gravel is 
mrnparati~eIy &a, the largest pebbles being about 6 inches in 
diameter, but it includea a few bowldm of quartzite and hard 
Paleozoic mnglornsrate, 3 feet or more in diameter. AU pebbles and 
bowldm obsemed were well worn, and there is but tittle doubt that all 
have been beanderived from the Kenal conglomerate. 

Most of the gold Bes close to bedrock, the p 8 - t  part of it being 
found in the lowat foot of gravel. The width over which it i s  found 
' had not been determined. Most of it is in flat and mther thick 
flakes, the largest onefourth inch in diameter. It is reported to 
mnge in assay d u e  from $18.89 to $18.91 par ounce, and is recovered 
in amounts reporbd to range horn $8 to $76 per box length of 12 by 
12 squaw feet, the average being about $25. 

The most nofeworthy feature of mining during 191 1 waa the in- 
duction of mechanical means for working the gravels on a larger scala. 
An 86-horsepower ateam scraper waa put in operation during the h t  
week in September, and those in charge of it expected to use it 
extensively d a  the summer of 1912. This scraper was tram- 
1 Bmh, A. H., slld Kindle. E. M., Palm10 and asdated rocha oi the Upper Yukim, Atasks BUN, 

ad. Bm. vd. l Q . I m ,  pp 2m-W. 
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ported during ths summer under ita own p o w  from the Yukon a 
distanm of about 10 mil- over the bmshy vdey at an average speed 
of a b u t  half a d e  a day, Holes were dug at regular intsrvda 
in t.hefrom w d .  A large hook waa uaed as a deadman, and the 
-per was pulled fornard on its foundation of loga by meam of the 
cables attached to the drum. 

O p e m a t  work was being done in 1911 on Ruby Creak, which 
mhrs Fourth of July Creek about 3 milea above the point whew 
the scraper m a  in use. The bedrock of this valley, m fat: mohemed, 
is only the conglomerate. The depth to M o c k  where mining; waa 
in p r o p s  is 12 to 15 feet. The gravel iR made up of rnnterial 
derived from the conglomerate. The gold is found in about 20 
inchea of gravel next to bedrock. Values are reported from $50 to $75 
to the box length of 12 by 12 square feet. Operations h d  been at a 
~tan&Lill throughout most of the season on account of lack of water. 

WABHINQTON OREEK. 

Weshigton C m k  was not visited, and themfore the following 
account is quoted from Broob'a report 9 m d  on his examination 
in 1906: 

Wsahhgton Creak flow through a northwwd-trending rrrlley whcm flwt is baII a 
mile to a mile in wirltb. The bedrock for the lower 3 milen of the creek b black slate 
or &ale of Cretaceoua age. ' Farther upstream the creek cub e grmnetone and chert' 
formation, probably of DeMnian qp, snd 10 d e e  from i3m Yukon it crosses another 
belt of Cretacwua age which forms the bedrock in Nagget Gulch, s d a l l  mutherly 
tributary. These rwka are m c c e e d d  tn the  sou6 by 81 b r d  belt msde up of a 
Tmtiary canglammte, mndatone, and shale wries, which contsins some W t i c  coal. 
seama. This belt of coal-baring rocb haa a width of at lwt 10 milea. 8tilI higher 
up the valley older mka ara said to occur again. 

Placer gold haa been found at twa localitiecl in the Waahhgbn Creek bpsto--(I) 3n 
Nugget Gulch, about 9 miles fmrn the Yukon, end (2) on Snrprk end Eagfe C k h ,  
about 10 milea above. The placere on Nygget Cm& c o d s t  of very m u c h - ~ ~  
wcumuIstiorrrl of cafie gold on m k .  Valuea are ap imgular1y distributed that 
it ia qu~tionable whether the placere can be mined at  a profit. The @Id appmm to 
have ita 8ource in the Cretaceoua ~btea, and it i~ worthy of conaideration at  least 
whether the rninmhtion of the bdrmk ie not &gntPy h h d  to pap the ' 
cont of extraction. The upper T d t y  was notvkited,by the dter ,but  from the beet 
amounts the gold here api&rs te be derived from s conglomerate. The value of the 
total pduction ot C m k  does not exceed a few tho-d dollare. 

Coal Creek is about 20 miles long. The placer deposits of the 
10- part of ita besin probably derive their gold, xrs do those of the 
a d j m n t  pmta of Woodchopper Creek, from the Tmt- conglom- 
mh, Thase placers wem not visited. 

1 Bull. 0 .8 .  *I. B w s y  Na 814 lW7, pp. Oncm. 
U 3 1 1 k c I k f . , W ~ o t t h e Y n t o t l :  B u f i . V . K ~ L B ~ N a I 8 , 1 W , p g . ~  



The most noteworthy d h v e r y  in the Coal Creek Vdey has been 
made at a point about 15 miles from the mouth of C o d  C m k ,  severd 
d m  south of the Mt of conglomerate. The mks in this portion 
of the d e y  are chert, ehale, greenstone, and l i t o n e ,  regarded as . 
Pdomic, forming 8 belt several milea wlde. Still farther south are 
w&t8., regarded aa pre-Ordovician, and intfueiv~ grtmib. 

The auriferous gravel found in near the southern extension of the 
Paleomic m c b  st a point about I d e  below a namw portion of the 
valley, referred. to by the miners aa the canyon. Gold was dimvered 
in the npring of 1910. The depth to bedrock where p u n d  was 
King prepared for working is only about 7 feet end the productive 
gravde are reported to be over 100 feet wide. Some of the gold ia 
coarse, pieces worth $12 to $14 having been found. Only work 
prepar~tory to tomining in 1912 had been done at the lmdity. The 
season had bean very dry and scant opportunity had been given to 
work euficient ground to d e t e d e  the gold cantent of the gravdg. 
Many garneta are mixed with the gold at this locality, end the gravels 
contain also frqpen ts  of game tiferoua schist like tW forming much 
of the bedrock near the headwaters of Coal Creek. Them facts 
s u j p ~ t  that the p l m r  gold baa been derivd in part, at least, from 
the achiste. 

W Q O D ~ O P P E B  CREEK.' 

Woodchopper Cmk, which ia about 12 milea long, entere the Yukon horn the went, 
about 30 milea above Gircle. Ita flood plain i a  about half a mile in width, and tho 
d l u v i w  k probably 8 to 15 feet deep. Five milaa from the Yukon, Mineral Creek, 
the scene of mma placer mining, joins Woodchopper Creek from the mu&. The floor of 
the Mineral Ctwk valley lelm to 150 [feet] wide, and h e  dopen are broken by benches 
Wdchopper W k  hae a gradient of about 100 feet to the mils. Remnanb of b e n c h  
are to be seen along the creek, the highest of theaa being rnmked by the r i d p  on ~e 
northwest d e ,  which ia &t and dops toward the Yukon. 
In the lower mfle of Woodchopper Creek wEy 4 v a  pmmtontw were o b w d .  

Above them is e belt of black alate and limeatones about a mile wide tbat continues 
nearly to the mouth of Mineral Creek, whew it is rmcceedd by friable conglomeratw 
in a b l t  wid to be wveral miles wide. Chert sad quartz pbblea dominab in the 
cong1om~ta, which ia only impertectty mnmlidated and outcrops in Few placm. 
Thig fact o h  leada to  it^ bebeingImiataken for bench pre l  by the prospector. 

8a Iar aa known the gold-bearing alluvium ia confined to thm c m k n  that cut the 
mngbmmmte, which therebe appesre to be zhe tame of the p l d .  Mineml Creek 
and ita ~butary, Alice GuIch, are the only streams which have tIiw far boerr found 
to be productive. Proplpecte are repotkd from G r o w  and Iron creelg. 

At the mouth of Mineral Creek the alluPial floor at  the vatley &about 75 yuds wide, 
but n a m m  upstrertm. A mile upbeam, a t  the mouth of Alice Gulch, it broadens 
out qpin into a baain about 75 yarde wide. On the muth mll of M i n e d  Gulch three 
well-defined benchen were observed having aItitudce of about 20, 150, and 250 feet 
abovs the creek. 

Muck im encounhmi on some claim@- to a depth of 90 feet; the gravels t m d g l p d h  
vary in thlcheaa from 2 to 5 feet and are made up chiefly of well-munded quart& and 
chert pebbb. The pay m k  lies in pamllel channels 12 to 14 feet w-ide, as many 

ht tw  h m a  tpps (~wted from ~ r o o h ,  BUIL u.. B. mr. 8- NO. atg pp. ~o8.m 



w t h r s e o f t h ~ c h a r P n e l s h a ~ b e e n t e u n d h ~ ~ 2 h o f & O f e e t .  !bepaystreak 
under preaent Bysterna of mining in from 1) b 4 fed  in thickneta. A 'w* amount 
ot b&wk ia taken up, depnding on ilts loasen-. Append  y gold occurs in bedmck 
beyond the depth to which it can be prdtably extracted. The bedrock appear8 to be 

. chiefly conglomerate, but in mme placee a plaetic clay which m y  be s wesibred 
shale intarbedded with the conglomerate ha been encomtered. Ptoapectors report 
that the valuea are fount1 in the conglomerate but uppear to be a b n t  in tbe clay. 
The conglomemte Yledm k ie i u d h l  y iron ~ e d ,  where f m d  under the plscera. 
Gold has been found in the Imer benches oi the crsek, but the higher bench- have 
not h e n  pmpetted, 
The gold in the creek bed Is usually bright c o b d ,  but that of the bench- in dark. 

Moet of the gold k cmm, tha I q m t  nugget baving a d u e  of $30. The d n e  of the 
gold sa reprtnd by ths minera i a  $18.00 to $19.30 per ounce, which wadtimake it the 
hkhset of all Eomd in the Yukon hwince. Valuen of b to 50 c e n b  to the psn on bed- 
m k  are reported, but there are no data wailable lor the s~ tenor of tbe pay 
mimk. 

Beeides the are- on Mineral and Alice mb, where mining was 
in progress in 1906 and also in 1911, the area of possibly productive 
gravel had bean enlarged by the discovery of gravels in the Wood- 
chopper Valley h u t  1 mile above the mouth of Mineral Creek md 
8 m i l a  from the Yukon. 

Weat of the atream in this p& of the vdey there is  a flat, a half 
m i l e  or more wide, on which, several hundred feet from the creek, 
gold has been dimovered. The bedrock is conglomerate; the depth 
to bedrock is about 22 feet, and the thichess of grave1 is about 
11 feet. In the lower part of the gravels there are a great many 
granita bowlders, khe largest 2 feet or more in diameter. The gold 
is mported to occur in the lower 6 feet of gravel, next ho bedrock, 
The productive grpund i s  reported to  have a width of about 70 feet 

I 
and to carry aa hqh as $1 to the quare foot of bedrock aurface. 
Surnciemt work has not been done, however, to determine whether 
there ia a peraisteat body of gmductivs p u n d .  If thh deposit 

I should prove ta be economicdIy workable  it^ acce~ibility to the 
Yukon d be an hpmtmt factor in it8 exploitation. 

Ademus  gra~eIs are distributed over a considerable area along 
Woodchopper Creek, but no verp rich placers have been found, nor 
have my very extmsive deposits of low-grade gravels been devdoped. 

The relative accessibility of the placem to the Yukon is favorable 
to cheap G g ,  but the ~ m d  amount of water aadabla far sluicing 

I 
is a drawback. With one exception dl the operations ham been of a 
p w t i v e  type, the steam sho~el  on Fourth of July Creek being the 
only machinerg employed except a few steam hoists. 



P L B a R  MINING IN THE FORTYMILE, EAGLE, AND 
SEVENTYMILE RTKER DISTRICTS. 

GENERAL CONDITIONS. 

The wtimated value of the combined gold production of the 
Fortymile and Seventymile river districts for 1911 was $212,000; 
the &hated value of the output for 1910 waa $200,000. The result 
of the work done during the open wason of 1911 was disappointing 
to most of the ~mrsEl operators in t h m  districts, as the creeka wore 
at an extreme mjnimum atage for prwtically the entire season, and 
it waa impossible to strip or bar down m y  large areaa of overburden 
in order to get at the gold on bedrock. The winter operations were 
gomowhat more mcceasful, howe-irer, but even @e winter yardage 
was considerably l m ,  far fcwer minam were at work on the creeks 
than in preceding years. On tho other hand, the dredges and other 
lmp%nteprima were very sucesasful, and the result of their work 
fended to ovemome the general depremion prevailing among tho 
smaller operators. 

The increase of the gold output for 1911 over that for 1910 must 
be attributed to the success of the two dredges on the headwahm 
of Fortymile River. ' They were the only dredgefi in operation in the 
district during 1911, but their succesfl was so marked that no doubt 
others w+U be imhlled, especially on seventy mil^ Rivsr. It wwas 
fortunate that these dredges were so successful, for they gave employ- 
ment to many men who otherwise would have had to b a n  the dis- 
trict for more promishg fields. The draught and the abmdonment 
of Fort Egbert, rat Eagle, threw many men out of e m p l o ~ e n t ,  
forcing them to seek work in other parts of the district or elsewhere. 

On Dome Creek extensive ditch building for hydraulio mjning was 
underkken to dewlop the higher placer p u n &  dong the creek. 
During the Beawn of 1911 a small ditch was in operation and m 
&nmon was planned which would enable it to delivor practically 
the entire flow of Dome Creek. Further plms call for a 5-mila ditch 
with a capacity of 20 second-feet. AU these irnpravements *ere 
undertaken by the Auburn Gold Kmng Go. 

Z l l  



Other ditches for hydraulic work were eithe;buiIt or contermpIated 
on D h n  Fork, Franklin Creek b l o w  ita mouth), and !hh h k ,  
in the Fortpile River district, and on Alder, Pleasant, Sonichn, 
and Crooked creeb, in the Seventymile district, but owing to the dry- 
ness of the season they could not exert much influence on productioh 
along these creeh. 
No new discooeriea were mede in t h i ~  region,-but in December 

it wss reported that a rich strike had been made near the head of 
Sixtyrmle River, which is close to the headwaters of South Fork of 
Fortymile River. The extreme headwatara of the Sixtymile are in 
Ataska, but the water  part of the river ie in Canada. It is not 
h o r n  at this tjme whether the reported strike is in Canada or 
Alaska. The gold ia mid to average one dollar to the square foot of 
Mmck,  and,the rock lies about 20 feet deep. The valley in which 
the discovary was made ia about 20 pilee long and 2,000 feet wide. 

During the season of 1911 a new power plant rwas put in opention 
by the Treadgold jntemts near Dawson, Yukon Territory. It 
utilized water power from Blondike River and .wag thus able to 
supply cheap power to both the Treadgold projects sad the Guggem- 
heim into rest^. As a result the power supplied by the &a1 Creek Co. 
lost its market, and tbe expansive plant on Coal h k  was forced to 
do- down. Having large capital invesbd, the Coal b k  Go. waa 
forced to seek a ri'ew field and naturally turned to the Fortymile 
district aa the one nearest at hand. Near the cloae of the eemm of 
1911 representatives were %ant to various par& .of the d i a W  to  
5nd new ground to opsn up, but the resplta of their invk~ti~ationrr 
have not yet bmn amounmd. It ia only reasonable to expect, 
however, that fie Coal Creek Co. will tramf er their power to the Forty- 
mile &strict if they can get proper indummenta. 

The difficdty of tmspurtation in the Fortpile snd SeventymiIe 
+one is burdemome to  both permanent residents and transient 
kitom. Severd years a g ~  a mad was mnstructed from Eagle t~ 
the head of Discovery Fork-about 16 miles-but this haa been so 
much neglectad that it has become a h t  impassable. Them is aha 
little indication of the road once constructed between the head of 
Discovery Fork and Fortymde River. An old roed from Steele 
Creek ta Jack W d e  Creek is in use, bnt d h g  the open season the 
first few miles of tbia road are so boggy as to be impassable. Well- 
worn or even well-defined trails are rare, and the few d e s  of good. 
trail have been located and built by mail carriers and other indi- 
viduals. A pripeta road haa been built drom Eagle to Seventymile 
Rivm by the miners of the district, who by hard labor and with few 
spplimces maintain i t  in winter, so that it is fairly serviceable for 
a m d  lo&. In allmmer this mad is so wet and spongy tw to be 
almmt impassable. Private h i l s  bwe been blazed, but most of 



PLAmR MINING fN THE F Q B M L E  DBTBICTCT 213 

them are hardy recognizable. A road from Eagle northward to 
Fortpde River and soulthwd to k e n t f l e  River seems to be 
greatly desired, by the people of the diatrict. Such a highway, if 
properly built and maintained by the Government, would be amply 
juatsed, for good rods  would do more than any other thing to rees- 
tablish mddence in the district. The topography and geology of 
this region is similar to that of the glondike district and other parts 
of Yukon Territory, so that the probIem of locating and ~onetruot- , 
ing good mads should not be m c u l t .  

A report on water-supply investigations in the Fortymilo and 
Seventpils districts (pp. 219-235) furnishes information that bears 
on this report. The water was exceptionally low during the season 
of 191 1, when the minimum stream flow for the district waa probably 
reached. With a low water aupply the production of tho placer 
mines must fall below the average, and bad it not been for the sue 
cessful work of two dredges the total production of Fortymile district 
during the season would have been very small. In fact, tho climatic 
conditions and the abandonment of many claim have kept the out.put 
of the small operatom at a minimum ever since the discove~ of gold 
in the district. 

Considerable lode pnsapmting was attempted during the season, 
but no important lode was found. The ground is covered with a 
heavy growth of moss, which serionsly handicaps the work of the 
quartz or lode prospector. 

A IitIe work has been done on a capper deposit situated near the 
headwaterre of Kedhumatuk Creek. This property was not visited 
m d  nothing was learned of the character of the deposit. So far aa 
h o r n  not much development has been accomplished. 
h the bmin of M6squito Fork small q d z  veins cut the green- 

atones and peenetone schists, which form the country rock. Them 
' 

are iron stainad and mme carry gold. None have been developed, - 
except on what is known irs the Tweeden property, near the mouth 
of Gold Creek, where a cliff of greenstone, which hm been fractured, 
containa soms @arts veins and stringers along linm of cleavage. 
n e s e  veins or atringers aro iron atabed and carry free gold, which 

, is probably derived from the dccomposition of iron sulphides. The 
. ore exposed ia emall in amount, but the owner reports that it carries 

s large content of gold. The development work accomplished when 
the place was Piaited consisted of a 4 by 8 foot tunnel, 40 feet Iong, 
entering at the base of the cliff, and s crude arraetre propelled by a 



water wheel p l a d  in Gold Creek. Operations were disoontinued 
early in June, as the owner waa unable to collect the gold, which is 
very he. 

- PLACER w0RmlUQ.B. 

Eagle &wk.-Five men spent tho season in various kinds of work 
on Eagle Creek m d  were able to take out some winter ground for 
sluicing during the spring run-off. On mount of low water the 
summer w a ~  pxacficdy lmt, ao far aa produotive mining wm wn- 
cerned, but much dead work was done in preparation, for the wiuhr 
work. The winter of 1911-12 promises to  be exception J l y  prover- 
ous, as the prospecting indioated that the gravels c m y  much gold. 

Chicken. Cree2 d b m A e s . - I t  is estimated that 20 men wero at 
work on Chicken Creek and its branches during tha season of 19 11)-11 
and all were working up to June 12. After thst date mry little 
was accomplished, aa the water supply fell to the minimum and 
remained tow for the mt of the aeason. On one or two of the small 
clreeka the operatom were unabIe to &ish sIuicEng their wintar 
dumpa. It has been estimated that, on account of tho dry @emon, 
the production of Chicken Creek fell 65 per cent hIow what it 4 

would have been with a good water apply. Toward the end of 
the season there was talk of options for dredging being taken on 
the entire creek, and it i~ h o r n  that dvancea were made to sev- 
eral of tho minera. A meeting wm held at Chicken C m k  in A u p t ,  
at which a neighboring power company proposed to pump water 
from Mosquita Fork te the bead of Myers Fork and the& s u p  
plemenf; tho present supply, It is understood that #he proposed 
undertaking wrre not considered feasible on account of the great 
c o a t  of rnising the water to the higher elevation. 

The placer grounds of Chicken Creek contain much gold, although 
the gravel is rather deep, end if an adequate auppiy of w ~ t e r  can 
be procured without too great oxpense, they should yield gqod 
return.  Various plans contemplate obtaining water either by stor- 
age, by pumping, or by diverting water at Xechumstuk into a canal 
running to Chicken Crmk. The plan laat named seems the most 
practicable, but it would involve heavy expsnae and should be pre- 
ceded by extensive prospecting to dotermhe whether the quantity of 
gold obtainable is sufficient to warrant the expenditure. 

Dmbm Fork,-Adjoining the right bank of Denison 'Fork near 
its mouth are eome bench lande that carry gold in phem.  In the 
mmmer of 1911 Mr. J. V. Anderson constmeted sevsral hundred 
feet of ditah to a arnall branch, and during the spring m-off expeck 
ta get enough water to work down thaae benches and m v e r  the 
gold. This plan seema feasible, men though it is on B sm& txde 
and can be carried on for only part of the season; 
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N a p h  &eek.-Qwhg to the poor w8ter auppIy but little work 
was- done on Napoleon Creek in the summer of 1911. Practically 
the whole output for the year was obtained from f i e  winter dumps, 
which were asluiced during tho carIy wmmer. 

Fmdlin &&.-Franklin Creek was practically dry throughout 
fhe season. Mining waa done for ody a few days, 

W&er Fork.-The main source of production on Walker Fork 
came from tbe upper Mulvans dredge, which had a very aucce~ful 

I season, although for about throe W C E ~  in August there was barely 
enough water to float the dredge. It was kept afloat by makLng 
the low dams as tight aa possible, and no other Miculties were met 
with in operating it. Tho dredge consiRts of a, 25 by 60 foot wow 
drawing 3 feet of water and cawing 38 open-connectd buckets, 
which have 8 capacity of 23 cubic fee* cach. Tt is capable of dig- 
ging ta a depth of about 30 feet, but an Walker Fork the average 
depth to  bedrock was about 12 feet. The ground ahead of the 
dredge has been stripped for the last two seasons, md there was ' 

very little frost to interfere with tho aperstion of tha buckets. It 
in planned to work the dredge up to the mouth of Poker Creek in 
1912 and there dismantle it and move it downstream about 3 milee. 
Hem the dredge d I  be rebuilt, and it should have ground for three 
saasons' work. The ground at this placa has Seen stripped md pros- 
pected by a drill every 50 feet across the creek bad. The pIans for 
moving the dredge indicate that the prospecting afforded encouraging 
w&. 
On Poker, D s ~ ,  and Cherry creeb work was done by about six 

men, who were handicapped all mmmer by the low wahr. Below 
Cherry Creek no work was going on, as the dredge formerly looated 
here had h n  moved to South Fork of Fortymile River. 
W& Creek.-There WEIS almost no production from W d e  Creek 

on mount of the inadequate water supply. The winter work WM 

more eumossful, and Ulis occupied about 28 men. Several operators 
left Wade Cmk at the end of the semon, not intending to roturn. Its 
production js not likely to be again rn great aa it haa bemi in the past, 
unl- some more rich ground b found or cheaper methods are umd to 
work tho low-grade placers now known. 

Canyon a d  S p w  c ~ e e k 8 . 4  Sgusw Creek &o the sewon of 191 1 
was a fduro  on mount of lack of water. Much dead work m m  
accomplished, however, and several proapeat holes were mnk If 
the season of 1912 has an average water supply there should b 
renewed activity on the creek. 

The mason of lo1 1 w m  an average one on Canyon Creek. Below 
Squaw Gulch IUI outfit waa at work wjth a steam plow and scrgper 
and momplished much msmment work. Most of ths p l w m  on 
Canyon C m k  are reportad to be of low grade, but it is hoped that  



they can 'be mcceaefully worked by dredge. h e  man did =me work 
near the head of Canyon Creek, but was uaable tm taka out much gold 
on mount of continued low water. 

6 d  Fork of Fortpile Rimer.-The principal producer on the 
South Fork was the Mulvme dredge, which began opemtiom about 
the 20th of June at a point known as Pump Bar, abon t 3 miles below 
Franklin. Thb dredge consiata of a 30 by 70 foot scow with a draft 
of 3 feet and carrim 28 open+ommtad buaketa with a sapmity of 3 

* 

cubic feet each m d  a. 35foot ladder. The depth of the workable 
gra~els averaged a b u t  11 beet. h 1909 a dredge was installed ~t 
prwtiody the a m e  point, but proved to be o, failure. Tho new 
dredge, however, g a n  e n c o m g  results from the start, and the 
season's work appears to have been very satisfwtoy to the company. . 
High water occurred several times during the summer, but caused no 
delay, as the superintendent was prepared for it. 

The gold seerntr to be deposiwd not acrosa the entire bed of the 
stream but m d y  along the sidos or on the inaide edgeg of the cum-. 
The dredge p q e d  over asveral s$ots where the ground above Iow- 
w&r level had been worked some years ago by men who used pockem, 
and who had evidently done their work well, for in the clean-up on the ' dredge little gold ww recovered at these plaicee. This d t  empha- 
sizes the fact that much preliminary prospecting should be done 
before a dredge is installed. At the end of the aeason the company 
obtained options on the river claim- up Go the mouth of Franklin 
Creek, and it dl probably take at least two years to dredge thm, . 
claims. 

The summ of thia work ~howa that many of the placers of the 
district can be worked by dredge m d  has mtored cordidenoe among 
the rninera of the district, many of whom, becaum of repeated I d u r n ,  
had become discouraged. Armst mmy failurg however, is trace-. 
able to lack of proper equipment or to poor judgment in the itwtallllr 
tion of the plant. 
D m  &<ek.-Aa already dated (p. 21 1) , the Auburn Mining Co, 

has undertaken to develop the placer benches along this atream. A 
6,WCbfoot ditch h u  been constructed to divert the waters of Powem 
Pup to a high bench farther down Dome Creek. hrther plans call 
for an extension of this ditoh to s point 4 miles above Powers Pup, 
where the watora from Dome Creek will be available for an incretased 
supply for the ditch. Thia ditch will ham a capacity of 20 aecond- 
feet (1,000 inches), with a grade of 1 foot in a thou-d. 
water will be used in washing down the deep gravels along the brgh 
benches near d below the Eagle summer trail. During June, 191 1, 
the campmy employed nine men in building ditchm and other work, 
md it propom to construct an additional ditch in 1912. 
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Wkr creek8.-A 9,000-foot ditch haa ban  completed, which dive&- 
the w a r n  of Twin Creek into a a m d  m m o i r  150 feet above a high 
bench extending along F o r t d e  River. The miners were unable to  
operlrte thia plant because of the scant water supply. Tha bench iEl 
said ta carry comiderable gold in places, but scarcity of water pre- 
ventad the stripping of much grwnd to 'bedrock. 

On Flat Creek and Fortyiive Pup little work waa acnomph&ed on 
umunt of low water, and .in the North Fork ares of the Fortgrmle 
pmtiedy nothing was done. 

The two d d g m  near the mwth of Fortp.de R i v ~ ~ - t h e  smalle~ 
being in Alaska and the other on the Candim s i d ~ w e r e  gunk at 
the spring break-up. A few men at-pted to obtain a Little gold 
from the Fortymile bars by socking, and another man budt geverd 
hundred feet of dihh below Franklin Creek ta wash down bench 
gravels. 

FAGEE DIBTIZ-ICT. 

In the Eagle district, as in the adjoining districts, mining opFa- 
tisna ware handicappad by lmk of water, and oprationa probably 
nemhed the lowest stage known in many yoam. On American h k  
four men worked for a part of the season, but the production was 
very small. The only excitement on the creek was cauaed by the 
h d i n g  of a .$I36 nugget on "No. 8 abo~o." 

On Discovery Fork the production was limited by the small water 
supply, although some very rich ground waa prncticdly stripped. 
Oa Wolf Creek mnsidemble doad work waa done in comtruoting a 
ht-dm8 automatic dam. The builders left for the Ruby strike in 
July, but intended tn return and prospect the ground thoroughly 
dwhg 1912. 

81ETENTTB5XLE D X S W C T .  

The totd production from the Seventydo &trick for 1911 fell to 
rr minimum, t h e  decmaaa being due in large measm to a lack of 
water. Because of the continued drought the minem f m d  it imps- 
dMa to remove the o~erburden from the bedruck. Eighteen men 
were working in the district ncarly au summer but were unable to 
accomplish very much except on Choked Cnaek, where the operators 
were setisfied with the resdta of the semen, though they w e ~ e  hmdi- 
capped by lwk of water. Rume Creek waa abandoned except f o ~  
agseaement work. On Mder Creek threo men were at work for the 
whole or a part of the goeaon. The operatiom on this m k  are in b 
pmkmhargr st*, and conaequeatly littlo gold was taken oub, but the 
mults appear to have beon encouraging. 

B a m q  Creek.-Nothing wm sttompted on Bmey Cmek until the 
lahr pmt of the aeaaan, and during $bet period the creek was so low 
that it was barely possible to get a sluice head. By utilizing tb 
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water supplied by light rains an operator was able to strip a small 
ares to bedmck. 
On the bench land between Barney and Pleaamt cmeh four men 

attemptad to wnsh down a parb of the ban& by hydraulic pressura. 
Several thousand feet of ditch was built, but owing ta lack of water 
nothing waa accomplished. I 

TVaahington &eek.-One mm by hard work was able t o  take out 
a Iittlo gold at the mouth of Washington Creek and on the neighboring 
benches, but his operations were small, 

Smickam Om&.-The dikh recently m t m c t e d  leading from 
Sonicltaon Creek to the bench lands near the falls on Seventyrmle 
River was ~ u c h  usod during the aeaaon of 191 1. The emd proved 
to be wry B U C C ~ ~ S ~ U ~ ,  giving a head of 150 feet st tbe f d a .  The 
p&um was uned in washing the overburden into the main river and 
having the b d m k  exposed to be ahoveled in Ister. 

Choked & a k a - M o  men wera at work on Crooked Crwk for the 
entire mason rand op~at ions  mre more au&d here than else- 
where in the Seventymile dfetrfct. A considerable area of bedrock 
waa cleaned up on a group of claims, but for m r d  periods during 
the Burner opexations were suspended on m o u n t  of low water. 
However, kha season on Crooked Creek was fairly sstirbiwtory and 
much dead work wm aommplishod for the future. 

Other creeks.--On Fox Reek three men were at work for two 
month and stripped abut  300 fmt of ground with the aid of an 
automatic dam, but the mdta of the eeaaon were very m~€bfrm-  
tory, m much t h e  was lost on ammunt of the low atage of the creek. '. 
On Curbis h k  or bar one man attempted to strip s amdl m a  of 

ground, but wtrs unable to mmplish much with the amdl amount 
of wskp available. On Eudmn W i e ,  s pup of Rock Greek, sevoral 
s h d b  were sunk to b h k  during the wintor maaon, but the results 
were not encouraging. 

A Iittle c'sniping" wwas done on the Semntymile River bars noar the 
falls and considerable gold wars taken out during the short time 
svailuble. 



WATER SUPPLY OF THE FORTYMEE, SICWE-, 
AND EAGLE DISTRIrnS. 

INTRODUCTION. 

The object of the water-eupply invmtigations in the Almktl, placer 
districts, begun in Soward Peninsula in 1906 md extended to tha 
Faifbanla district in 1907, is to obtain informstion that wid be of 
value ta the mining industry. The work consists of stream gaging 
not o d y  in woll-developed h t r i c t s  like the Fairbanks but also in 
districb like the F o ~ ~ e ,  where but little use  hm yet been made of 
water. 
In 1910 skudim of watm supply were begun in the Fortpule and 

Seventymile regiona, by C. E. Ellsworth. In May, 1911, the work 
in these regions waa taken up by the writor end continued thfough 
ths aeason, and ita reeul t a  aro g i ~ e n  briefly in this preliminary report. 

J 
;. The semon of 191 1 was exceptiody drg, but somb very intereating 
a d  valuable data were obtained in regard to what is oonsidsred to 
be s cornpamtively low run-off of the several ~trertms. 

The writes deeires to exprcss thanks to the many mine oprat0-m 
who not only have wdially cooperated in the work, but who have 
extended every courtmy to different members of the Suwey w s r h g  
in thia field. Among those who rleserrre specid mention me b. V. 

' 

Anderson, 6. P. Carroll, Mr. Co&, Mrs. E. C. Curtis, Earl Dab, 
August Fritch, h t h u r  Froelick, I?. J. Herbs*, J. A. Kemp, Jack 
McLin, Charles Martin, L. G. Michaels, Jay A. Mattbon, Frank 
Montgomery, James Murphy, Mr. Patterson, T. E. Phillips, John 
B. Powem, John Roberts, E. A. Roberbon, Joseph Shatshok, Hemy 
Siemer, Ole Tweeden, and Am. Turnbull. 

The mun%ry included in the Fortpile and Seventyde River 
drainage are= is a, typical example of a thomughly dissectad upland. 
It is a westerly continuation of the frnmous Rlondike region and 
forms part of the Yukon Plateau. h n g  ago it was elevated and waa 

1 ~ h ~ r t h ,  C. ~. ,d  F'arkW,~. L,WaWrsapp!ydtbY-ie%rm,la0: 8. 
Hummy No. 190, IMO, PP. 1- 

a l B  



dmply trenchd by a number of wmall a m ;  in mmpnrativ~ly 
recent t ime it has been agsin elevated, the uplift wulthg in a 
fur the^ deepening of the valleys by 500 to 700 feet. Partg Q€ kh$. 
old valley bottoms, st i l l  covered with heavy ~uxumdatioas of gravel, 
are found at many points, where they form termam dong the river 
valleys. From a distanw the region has s hilly or rnountmhous 
aspect, but in reality it oonsista of a series of long branching ridges, 
the summita of which have been cmwd by unequal denudation into 
irregular hills and hollom. Most of the ridges radiate from doma, 
of which there ars many in thie region. Elevations range from 
about 800 feet above ass level st Eagle, b 6,000 faet or more at other 
points, the high-t area being the Glacier &€nuntab, not far west of 
Eagle. On this,mgged welldefined ridge snow lies late and mmw 
early, and in protected apota remains throughout some yeare; massea 
of ice also accumul~~te in aheltored canyona and afford a &ady 
aupply of water t o  W o n  CFsek and to tributaries of the North 
F o r h  of Fortymila ant1 SeventyrmZe rivere. 

Much genaral ignormce prevails in regard: to the cbtrte of Alaska 
and especially of the Fortgrmle and S e v e n m a  mgions, to which 
many aacribe a year of co:ontinuous ice and snow. It is h e  that 
the cold is inteam at times, but not for long periods. The snowfall 
in the interior of Alaska is very light compared with that in other 
parts of Alraska and that in the northern United S t a b .  The winter 
d a p  m short but both daya and n i g h  are generally cleax, and the 
sharp air is invigorating. The summers are very pleasant, and 
there ja .prnctically no darkness from May 25 to August 10. Date 
regarding pmipilbation in ths F o r t m e  region am included in the 
tsblea appemin~ elsewhere in this volume (pp. 248-250). 

At Eagle, Steele Creek, and other points manp vegetablm are 
grown that  compare favorably in size and quality with any of the 
imported p d u c t e .  

The timber supply of the +on is moderate, but &ods -the 
various minem md companies plenty of loge and lumber. The most 
duab le  timber consists of birch and spruce, which gmw in many 
valleys. Cottonwood grow rapidly in many places, and the majority 
of the ridges are overgrown with a thick, tough brush. The entire 
area is covemd with a heavg growth of moss. 

Tbe following tables ~nmmarize briefly the reeards made of the 
%ow of shams in the ForQmila and Seventymile River diatricta 
that offer a podbility of wahepowsr development. 



In comparing the columns showing days of d&ient dkhrge  for 
dXemnt years on any s tremm, dJowance should b made for d8emnce ' 

length of periods, deo for the part of the aeaaon covered by the 
mmrcE~. Ordinarily the longer the period ths greatsr will bo the 
number of days of deficient diwbwge for any given number of horse- 
power, and the less favorable will be the comparison with some othm 
year in wbich the reads extend over a sbortax time. Momover 
the dsys of deficient discharge wiU be a greeter percentage oi the 
tOtd numbsr of days if the obsemations include only the low-wstm 
months. 

The tablea alm give the horsepower (80 per cent sfficiency) per 
foot of fall &at may ba developed at different r a b  of &harp 
and show the number of days on which the discharge and the come- 
qending horsepower were rospactively less than  the amounts- given 
in the columns for "&charge7' and " a 

Bn'm dhkwqe and h u e p n a t r  tubb for FmLymilc and 8 m i k  dw&/or 1911. 

The Fortymite dbtrict is included in the ama drained by Forty- 
d a  River. The district has been topographically surveyed and b 
oo~ered by three msp,' two published gnparatcly and one in process 
of compilation. 
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The f01Iowing h t  gives the lowtiom i t  which gaging et ations wem 
maintained or dimcharge measurements were made in 1911 in the 
Fortpile district: 

Fortymile River drainage M u :  
~orty&e River at Staeb Creek. 
Ring Solomon Creek at Liberty. 
Liberty Fork at mouth. 
Dome Creek at trail d n g .  ' 
Mck Vale Gmek at  trsril d n g .  
Twin Creek at head of ditch. 
Steale Creek at mouth. 
Caflym Creak below Rquaw Cfuleh: 
Gguaw Gulch at claim "No. 1 above. " 
Sauth Fork of Fwtymib fiver draiom W: 

South Fork of Fortymile River above h k l i n  Cmk 
Deniaon Fork at mouth. 
Masquib Fork above Chicken Creek. 
Gold CmQ at mouth. 
Moqmtu Fmk b low Kechwnntuk Cmk. 
KechnnwLuk Creek at mouth. 
Walker Fork at month. 
Walker Fork almve Cherry Creek. 
Wade Creek at claim '"0. 10 abow.'' 
Ruclrakin Creek above Fortyfive Pup. 
Fortfive Pup at claim No. 13. 

North Fork of F-Ie River d r a m  bdn: 
North Fork of Fortpile River above Miedla Fork. 
Champion Cmek below Arhmma Creek. 
Chmpian Creek above Bear Crsek. 
Bear Cmk at mouth, 
Bullion Creek at  mouth. 
Butchinwn Creek blow Gonfederata Graek. 
Hutchinsun Creek below Mmbm Creek. 
Montana Creek at claim Xo. 7. 

FOlrmMILx m a .  

Fudymile River, which is formed by the union of ita Nor& and 
South forb, gowe em tward for about 40 d m  and joins the Yukon. 
The total drainage aresF of Fortpile River is approhately 6,350 
 quar re milaa; about 4 per cent of which Zies in Canadian territory. 
Parts of the uppermost hedwaten of Walker Fork, a tributary of 
South Fork, lie in Yukon Territory, Canada, and the main river 
crossss the C a n d i m  boundary about 23 miles above its mouth. The 
mouth of Fortymile River is midway between Daweon and Eagle, 45 
miIes from sither. 

Near the international boundary the river flows through a narrow 
rock canyon, from which it emerges into an open valley and thence 
taka a more moderate grade to  its union with the Yukon. A promi- 

I 





nent feature of the lower Fortymile ia a well-defined bench that 
marks the elevation of an earlier vallsy floor. At SteeZe Creek this 
bench ia abut  500 feet above the water level. The plane of the 
present valley floor and that of the older one converge domtream 
m d  unite near the mouth of Kechum8tuk Creek at an ebvation of 
abomt 2,000 feet above aea level. . 

Below the junction of the forks of the Fortymile the river ia joined 
by O'Brien, Flat, !kin, Nugget, and Uncle Sam creeks fmm the north 
and Steele, Canyon, Davis, and Bfocwe creeks fmm the. aouth. All. 
thaae atreams have heavy gradients and most of them are marked by 
high bench lands at their mouths. 

n me raw cum la well dsaned below 16,OW -d-f&. 

A hydrograpll showing the discharge of Fortymile River at Steele 
Creek in 1911 is given on Plate XI. 

i 
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D d g  d k h q e ,  in d - f e d ,  of T&T&J Fork and Kiq S o b  mwka for 1911. 

The rating m b vcll det3ned belor 10 w n d - t e e t .  
b The m t h ~  curve in well defined b l o w  110 -d-leet. 

*The dMum wa well dsflaed b l o w  8 aecoad-lest. 
BTba dbcher~ea nm well deRopd for 811 atage& 

48W0-Bull. @&-1C)15 



Dm7y & h h y a ,  in n d f m t I  oj Canyon and 8qww a& for 1911--Continued. 
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CBbevV 5qm" cmk at deim "No, 1 
[DraZnaga area, 58.4 & ~ ~ , ~ ~ ~  
qmre mllas.J 

18.. 
17 . .  
18.. ... 
19.. 
m.. 

South Fork of FortymiIe River is formed by the union of Deni- 
son and Mosquito forks about 25 milas above its mouth. From 
the forks the river f l o w  due east for about 4 miles to  a point below 
the mouth of Atwator Creslr, where the stream makes an abrupt tuz~ 
t o  B e  left and flown north t o  its union with the North Fork. 

The principal tributaries ta the South Fork from Cha west are 
Butte, Buckskin, and Franklin creeks; those from the emt and south 
am Uhler and Napoleon cmks ,  Walker Fork, and Atweter Greek. 
The largest of thwe is Walker Fork, which has its soum in Canadian 
territory. ThIs stream is important because the placers on se~eral 
of its tributaries, including Wade, Twelvede, Davis, and Poker 
creeks, have been large producere of gold. Liberty Fork and Cherry 
Creek are tho most important streams Aowirrg into Wdker Fork from 
the' sokth. 

Mosquito Fork, which with Dsnison Fork f o m  South Fork of 
For tp i l e  River, heads at an elevation Gatween 3,000 and 4,000 
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feet in the ridge parahling Tanma River at s distance of about 20 
miles. The h t  tributary to Mosquito Fork above its mouth is 
Chicken Creek, which although it has a very small drainage area, Is 
impartant on account of its great production of placer gold. Eagle 
Creek, also the mane of some miningJ affords only a scanty water 
supply, Gold C m k  is an important branch of Mosciuito Fork, 
which it joins about 12 miles below Kechumstuk Creek, the largest 
tributary of the fork. Near the mouth of Kechumstuk Creek, at an 
elevation of about 2,000 feet, an abrupt decrease in the gradient of 
the fork is noticeable, and its valley above t b k  point widens out into 
low, grgassy meadow divided by many dough. These meadow 
narrow again about 8 d e s  a b o ~ s  K~humstuk Creek at a point 
where a spur from the south approaches the fork. This ~ p u r  marks 
the lower end of the, flat swampy area known as Moaquito Flats, 
which corntitub a large part of the upper drainage area of Mosquito 
Fork. The flats extend along the stream for about 20 miles and at 
some plma are 12 to 14 miles wide. , They are a tangle of swamps 
and lakes and sloughs and during wet seasom are said to  be practically 
covered with water. 

Denisan Fork, the other main tributary of the South Fork, rises 
not; far from Tanma River. The flat basin at its head is not so 
pronounced as that of Mosquito Fork, but the valleys aro broad rtn$ 
awampy and have very gentle slopes. Its drainage area of 1,540 
square milea is about equaly divided between two f o r b  which unite ' 

to form the main stream about 12 miles rtbovo its mouth. 

Dm@ dkhwge, in d f e e t ,  of south Fork a d  Den& Fork for 1911. 

Bmth Fork of Forty- Rim3,& ~~k - a* -thh~ E h k l i n - a  Dmimge a=, 
s q m  m,im$ age qa,  1r540 aq- milea,?* 
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-- ----- 
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a The rstlng rn La well d&ed balm 5 WP wmmd-bek 
@ Tba dbuhwp B M ~  probably nmurat&- wffhin 10 p~ cent. 
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NORTH FOEK OF FOETTMILE ElTER. 

North Fork of Fortymile River is s swift and large stream whose 
volume fluctuates with the precipitation in its basin. The main 
tributaries of the North Fork rise in an area of irregular ridges ranging 
in devation from 3,000 to  6,000 feet above Ma level. The North 
Fork iR joined by the Middle a r k ,  which is a t a e  larger than the 
North Fork. The headwaters of the Middle Fork rise in a country 
similar to  that of Mosquito and Denison forks, and therefore it pmb- 
ably has a more d o r m  flow than the North Fork. Besides thwe 
two streams Comet and Champion creek are also worthy of mention. 
The volume of the North Fork is increased by Slate, BuUion, and 
Hutchiwon creeks, entering the main stream from the west. All 
these streams have heavy grades and their seasonal flow is reIatively 
constant. During the aeasoa of 1911 the basin of the North Fork 
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my. 

-- ---- - - -- 
111 .................. ................................................ 
17 .................. ................................................ ................................................ 8 6 8.6 

as 3.5 ................................................ ................................................ 3.5 8.6 .................. 
2I .................. h S  1.8 2.5 ................................. 4.7 .....,.. 
22 .................. 1.3 8.8 ...................... 1. ........................ 
8. ................. 1.8 8.5 ........................ .9 ......... 
24 .................. .......... .9 ........ 
25. ................. 4.4 

28 .................. 4 4  ............. 
27 ................... 5.5 
23 .................. 5.5 
%$ .................. 6.6 
30 .......... .... 
31 .......... ........ - 

8.64 1.8 8.8 b2 ......... 
Mean per 

L1 u s r e  
rr%. ............. 1.01 .19S .m .m 

B u n - o i l  

P.322 
drainsga 
ares). ............ 1.16 ..El . P .51 
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m a  pracfidy deserted, and it waa impossible to obtain records on 
the ruwff of the streams, except in the Hutchinson Creek bwh. 

About 10 miles h2ow the union of the North and Middle f o r b  the 
h r  formerly followed a large meander locally h o r n  aa the " K h k ~ ' '  
Although the distance around it was 22 miles, t,ha two channels at 
tho neck of the meander were separated by a ~ h ~ r p  'rock ridge only 
about 100 feat high and about tho same distance in width at the 
water level, Several yom ago a channel WAEI bltssted through the 
rock ridge to  divert the water and thus drain the meander for mining. 
A fall of 17 feet ww thus concantreted in a, horizontal distance of 
only a little over 100 feet and b capable of doveloping considerable 
water power. 

b y *  

..................... 1 ...... ................................... 2 
8 ................................... 
4 ......................... .. 
6 ................................... 
..................... B ,... 

7 ................................... ................................... a 
m .................... ....... ro ................................... 

*I ................................... 3.2 11.6 ........ 
12 .......................... ........I 2.8 10.7 ................ ......... ........ 13 ................... ....... 2.8 8.8 a8 28.8 
I 4  ........................... I.? 3.0 7.W 27.3 ........ ..... .................. 15 ... 2 . ~  3.9 1o.a 12.4 

I6 ......................... .,I 1.1 4.1 10.0 
17 ........................... 1.1 1.4 10.0 
I& ........................... 1.a 3.2 10.0 ........................ 
19 ........................... 1.2 2.0 10.0.. 
m ........................... 1.a 2.7 12.0 ........ 
21 ........................... 8 9  a.2 ra.0 ........ -a ........................... 8.6 3.7 12.0 
23 ........................... ........ 24 ..............-............ 
2.5 .............*............. ........ 
B ...............- ........... 1.7 0.8 ................ bll 
27 ........................... 2.2 T.Q ............... 38 ............ 1.7 4.8 
B ...................... ..... 1.2 3 . 6 ,  ....... ................ 
m ...................... ..... 1.2 4.2 ................ 
a1 ........................... 1.a 18.0 ................ 

----L- .............. 
8 p t h i n i n c ~ o n  

....... - 
Bqllmmun. 

E q d  ............. drPlnagsm> .I9 .a 1.62 

Yontam Chekr rt 
cbim No. 7 a m * .  
{ D m  8hea. 5.8 
q- &.I 

I 
JrnIy. --- I I- ........ 1.2 2CL6 

1.2 16.0 
1.2 8.8 ........ LZ k4 

Eatehiumnhk=b 
low Montana C m t  
IDraiDap area, 29.0 
w- h . 1  

........ 

........ 

Hutchinma Cteeka be. 
!nwi?&nleder~taCreclr. 
I D r s i n q ~  orm, ~ 2 . 0  
quam mum.] 

-. - 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

4.2 

3.I 
3.7 
a.6 
3.5 
as 

Jorr. 

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

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

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

*or. -- rupt _- 
.... 1 

7.8 
9.1 
9.7 

10.8 
11.1 

1 l.lr. *ug, 

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

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

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

125.0 

lm.0 

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

........................................ ........................................ ........................................ ........................................ 
nao 

- 

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

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



932 xtm-13- ~ ~ U B D E B  OP ATABU, lsrt, 
XigcrEdanc~us meaaPmamllt in North Fotk of PmQpaaab Aioa &nag h k  for 1911. 

Data r 9 w s m u n a m .  

J* d: 

hug. 10 Champion C m k  at A r k a m  Cab in... . . . . . .. .. . . . . . . . . . . . . . . 4.1 
.W . BD 

The Se~ontymile district comprises the area drained by Seveaty-t 
mile River and all its tributarie~. This sma adjoins the Eagle dip 
t r i c t  on the north and bordera the lands drained by tribut~riea of 
North Fork of FortyrmZe River. The district liea within the Eagle 
pmchct, and Eagle ia the supply point for an the mines. Tho area 
h u  beon topopaphically surveyed and is shown on the Geological 
SUTVBJ~~ map3 of the Fortymile and Circle quadrmglw. 

The gaging stations, or points of measuremanta, for lgll follow: 

kvgntymile River drainage baain: 
Seventymile River above Granite Fork. 
hwntymite River at the fella. 
Flume C w k  one-fourth mile above mouth. 
Aldor Creek st claim "No. 7 above." 
Deep M k  at mouth. 
N u m t  Cmk at mouth. 
Granite Crwk 8t mouth. 
Barney Creek at ditch intske. 
Bmey Cmek ditch below forb. 
Rsrney Creek st mouth. 
Goniclcaon Creek at ditch intake. 
Bonichn M k  ditch et hesd. 
Ranickwn Cmek ditch at mouth. 
Wa&in@un C w k  at mouth, 
Broken Neck Creek st mouth. 
Mop;rll Creek at mouth. 
Cmked  h k  below EIdorado Creek, 
Curtis Rar C w k  at mouth. 
Fox Creek at Rolf'a claim. 
Bryant Creek 2 milea abow mouth. 
Rmk Greek at bridge. 

%vgnt@le River drs'm an amrs of abut 700 sqnm d m f  
practically t-fourths of its basin lying on the math side of the 
rimr. The headwebra of the main river fie in the high rugged 



divide aepemthg the b a e b  of Seventymile and Charley T i m .  
Seventpde River drains the ewtern slope of thia divide and flowa 
ess twd for about 60 miles to a point 4 miles from ita mouth, where 
it m b ~  a right-qle turn and flowa northward, joining the Yukon 
about 20 miles below Eagle. 

The prineipd muthem tributarim of Seventymile River, beginning 
the enumeration at its headwaters, a m  Diamond .Fork, flume, Alde~,  ' 
Deep, Nugget, Granite, Gnxn, Sonickson, Mogul, rand Brgant 
cmeb. Of these stream, Granita and Mogul cpeks furnish a, steady 
supply of water to the main river. Both creeks have a heavy fall, 
but no workable plscers have yet been found on them. The heavy 
timber on Mogul Creek now ?upplies some large saw l o p  to  the 
district. The tributaries of t h ~  Seventymile from the north are 
small, ahort atreams, usually falling to a minimum as soon as tho 
snow leaves tho ridgee. They are Barney, Washmghm, Broken Neck, 
CTooked, and Fox e m b a l l  containing workable plmm. 

S e v e n w e  River ia  hi the main a swift, trescheroue fatream, 
whch falls from its head to the flats near its month at s rapid nib. 
L&e Fortymile River it haa been eroding ita bed rapidly, h c h  

' 

lands are conspicuous along the valley dopes at altituda ranging 
from 50 to'  150 feet above the river. At t,hha point known aM Dhe 
"falls" there is a vertical drop of about 25 feet, capable of developing 
coasiderable power. 

MEg d-, in d $ e e t ,  of Seu~tabymiEs River at the fa&fm 1M1.a 

A ~ --, 185 sp-mk1 

A hpdmgraph showing the discharge of Seventymile River at the 
falls in 1911 is given on Plate XI (opposite p. 222). 
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v&lv &Chap, in mxd-fctff of d& f h k  at &dm "No. 7 ahowe''a for 1911. 
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Yiscellaneous measurements in  Seventymile River drainage basin for 1911. 

Stream and locality. 

........................................ Mogul Creek a t  mouth. I ....................................... Nugget Creek a t  mouth. , 
....................................................... .... .do.. 

......................................... Deep Creek a t  mouth. 
Granite Fork a t  mouth.. ....................................... 
B ~ m e  Creekatmouth ......................................... 

.................................. ~ a s d  ton Creek a t  mouth. 
~roken%eck Creek a t  mouth.. ................................ 

................................... Curtia Bas Creek a t  mouth.. 
Rock Creek a t  bridge.. .. ...................................... .I 
... ..do. ........... T. ........................................... 
Mogul Creek a t  mouth. ........................................ 
Bryant,ati, ...................................... ( 
Rock Creek a t  brid ee... ........................................ 

....... ........................... 1 Mogul-Creek a t  moith. 64.4 
................................. 11 Washin n Creek a t  mouth.. 14 6 

11 I Broken%ek Creak a t  mouth.. ............................... I 2: 9 I 

- 

6 
6 
7 
7 
8 
9 

13 Curtis Bar Creek at mouth.. .................................. 
........................................ 13 Bryant Creek a t  mil.. .I 2:: 1 13 Rock Creek at bridge ........................................... I 

- . - ~ ~ - -  - - 

~urtia  ~ a r  Creek a h o u t h . .  ................................... 1.7 
Broken Neck Creek at mouth.. ............................... 2.9 
G d t e  Fork a t  mouth. ....................................... 138.0 

....................... Seventymile River above Granite Pork. 207.0 
Barney Canal below forks.. .............................................. 
Barney Creek or Right Fork.. .......................................... 

EAGLE DISTRICT. 

LOCATION OF AREA. 

The name Eagle district as used in this report denotes the area 
adjacent to the town of Eagle. The streams included in this area 
are Mission Creek, with its tributaries, and Yukon River at  Eagle. 
The entire district has been topographically mapped, and consider- 
able mining has been done within it. 

Below is given a list showing the locations at  which gaging sta- 
tions were maintained in 191 1 in the Eagle district: 

Mission Creek drainage basin: 
Mission Creek above Oregon Creek. 
Mimion Creek above Excelsior Creek. 
Mission Creek below Excelsior Creek. 
Miaeion Creek above American Creek. 
Excelsior Creek a t  mouth. 
Wolf Creek a t  Swanson dam. 
American Creek a t  claim "No. 8 above." 
American Creek at United States pumping plant. 
Discovery Fork of American Creek below Star Gulch. 

MISSION CREEK DRAINAGE BASIN. 

The Mission Creek basin lies between the Fortymile and Seventy- 
mile basins and contains approximately 170 square miles. Mis- 
sion Creek enters the Yukon a t  the town of Eagle and is about 30 
miles long. The water of the creek comes mainly from the eastern 
slope of the Glacier Mountains, and American Creek is also an impor- 



tant tributary. Wssion Creek haa a precipikua fall throughout its 
length, and at some flood periods the atream is very hard to crass. 
In the last 9 d e s  of ita course the creek follows the base of the high 
ridge that etxtenda westward from the Yukon at Eagle. 

American Creek, which &as in the high ridg& bounding the extreme 
northern part of the area of Fortymile River, ia the largest tributary 
of Mimion Creek and enters that strean from the aouth about a mile 
above ita mouth. It flom northeaatward afld is about 10 miles in 
length. Discovery Fork ia the main branch of American h e k  and 
joina it about 8 miles above the mouth. Americaa Creek and its 
branches flow through narrow V-shaped canyons. The stream hes a 
high grade m d  is rapidly eroding its floor. The placers of American 
Creek and Discovery Fork have yielded considerable gold, chiefly to 
mall operatow. Wolf Creek is a s m d  but swift atmm entaring 
%ion Creek from the aouth about 4 milm above its rnoufh. 

Daily &&rqel in df&, of Mi&n and Wolf& fm 1911. 
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Daily d h d w p ,  in a d ~ e d ,  ofA& Cretk DRd ~~ ~ O T  1911. 

, 

m- 

DbDovlrg Fork of hm- 
CIek b l o w  Btar 0uIch.a 
~prsinsge areq 14s s q m  
rm1es.j 

snLtk, tr7.3 

D8b. 

h m o  a7 
ar 
27 

~ u l y  2 
81 

dug. 19 

June., July. Atlg. Bcpt. Oct. 
---- 

1 ............................ 3.9 7.1 43.6 1.8 ....... ....... ....... 2 ............................ a.s 7.2 a.s 4.3 i o . ~  a . s : ~ s . r  
S ................... .. ....... 3.R 7.2 5.4 4.6 ....... 5.5 6.0 
4 ............................ 3.7 7.2 5.0 4.3 ....... 6.5 4.5 
6 ............................ 5.3 7.2 5.0 4.3 ....... 1a.o 4.0 .............. an 

i 6 ............................ ra 7.2 5.0 4.3 ....... a.4 8.6 ............... .w 
7 ............................ a9 7.2 5.0 3.9 . .  6.1 8.0 10,s ........ n 
8 ............................ 3.9 3.8 5.0 3.9 ....... 13.0 3.a ....... ....... zn ....... ....... ....... 8 ............................ 3.8 3.8 5.0 a.8 13.0 2.6 1 Ll i  

10 ............................ 3.7 4.1 5.0 3 .  10.8 0.0 .............. I 20 
11 ........ : ................... 3.9 LB 7.1 ca ....... 1o.a 10,s ..............I as 
I t  ............................ 3.8 b.2 12(1 4.3 ....... 8.a 10.8 .............. 1 1% 
IS ............................ 3.7 5.2 9.5 4.15 .... !.. 8.0 F0.A ....... 1% 23 
11 ................. .... 15.0 3.R 5 .2  R.3 5.0 7.0 10,s ....... Irn ai 
15 ..................... ]ti 3.7 .it. , .o  5.0 '"ii:Y 6.6 1 1u.s ....... tn in 
16 ..................... 14.8 3.7 6.0 8.2 4.n w.8 6.0 10.5 1 ....... 1% 1s 
17 ..................... 13.1 3.7 R.3 5.8 4 . f i h 7 . 3  4 . 0 p . 3  ....... 1)s 18 
18 ..................... 13.1 3.7 i . 3  5.8 4.3 e . 3  3.0 .U.*'....... 1191 n 
19 ..................... 9.8 3.7 W.4 5.8 4.3 41.3 2,s 25.08....... 1 ,  Id 
28 ..................... 9.8 3 . 7 ,  1.8 5 . 0 1  4.3 3G.O 2.a lf:"l[ 7 21 

21 ..................... 8.8 8.9 5.4 6.13 3.9 32.0 4.0 10.0 IR 18 
aa ..................... 7.7 8.0 5 .2  b n  3.7 27.0 4.0 K.O ....... :(Y m 
23 ................. .... 5.4 1.3 5.2 5.0 ....... ....... as 31 
24 ..................... 5.0 G.5 5.0 5.4 ....... ....... a0 2 .  
25 ..................... d.R 8.3 4 1 . 4  ....... 21.1 83.4 

aB .................. ... 6.8 13.0 4.8 6.4 ....... 18.7 10.0 8.5 ....... 13 XI 
n ..................... 4.s lo1 5.4 5.4 ....... 16.1 ....... 1 ....... m " ftli B ..................... 5.0 7.7 5.1 5.8 ....... 21.4 ............ 35 j 70 
28 ..................... 1.6 5.U 5.4 .5.R ....... 1Y.7 16.0 '1: ..... / ....... 311 8 4fi 
M...... ............... 4.3 5.9 5 .0  5.8 ....... 1li.O 10.0 ....... ....... ai 31 
31 ............................ 4.6 7.7 ..................... 8.0 2n _ _ _ _ - - I - - -  

........... ....... -- ....... 
M-. R.I 4.9 5.9 4.n 1.4 s.fi 12.4 11.1 74 m 

.P#Z .331 .3M' .W .2(17 I.X.5 .516 .13 1.10 " . 4 4 G  

kbps m d r & w  
area) ................ .a8 .a .JB .a ,W .IYD ..w .I ....... .m .nl 

-.- 

0-m snd I-llly. 

~ b l r w  creek s h  ~ x e r ~ o r . .  ............................... 
EXWMOF ~ r c e k  at mouth ...................................... 
IVolfCwk nt cm~lnt..  ....................................... 
~ l s r l o n  Creek 1x10~ xwhior.. ............................... 
Mlwlon Freclt ulmve Amcrlmrn Cteek. .......................... 
Mlwlon Crerk b l o w  Kxoelnlor ............................... 

Dts 

#qBp.mng. 
w. 1 
31.1 
%. 4 
I .  

IrA. 0 
124.0 

----- 
~*.-IT. 

m. m 
20.06 

7 . m  
sti. za 

b77.20 
lW.O 

Bm../t. 
o . ~  . M 

. I  . ?; 

.G4 

.RO 



A daily record of the flow of the Yukon st Eagla has been kept for 
the open Heason of 1911. It extends from May 9 to October 1 and 
is probably the most reliable as well as tho longest record yet obtained 
on this river. The Yukon htw two digtinot samom, which are hown 
aa the "open" and the "closed" season. In the former, which 
extends from about Mag 20 to October 20, the river b open, or free 
from ice. By the "closed" season ia meant that period when the 
river is med with floating ice or covered with a mlid aheat of ice, as 
itis hmaboutOctober 20 toMay20. Duringtheoloaed asssonthe 
watershed of the river becomes frozen, and in March and &a emly 
pmt of April the flow of the Yukon ie obbined mainly from open 
q r i n g ~  and from lakes. As a reault the river reaches ib minimum 
stage during this period. By the end of April the aun ia high enough 

' to thaw the drainage area, and the water from melting gnow md 
ice causes the river to rjse very rapidly. About the 10th of May 
the river usually reachea R at&@ SO high that the ice begins to move* 
and after a run of ica extanding over ten days the river ia practically 
clear- Tha maximum stage of the river occurs at the end of May 
and has no doubt at t h e a  reached a discharge of approximately 

, 330,000 second-feet at Eagle. In 1911 the crest, or maximum dis- 
chargo, occurred May 22 and waa 249,000 secund-feet. On April 24 
the river was measured at Eagle and gave a discharge of 10,100 
second-fcot, which is believed to be about the minimum for the year, 

. and it is reasonable to a&suie that this result will represent vety  
closely the minimum at Etagle from gear to year. 

Mr. William Og.llvie, a Canadian engineer, has mtimatsd the flow 
of the Yukon at the international boundary, which is about 12 miles 
south of Eagle, upetmam. In December, 1896, he estimated the 
winter flow as a b u t  96,000 ~seod-feet, the mean Bummer flow as 
135,000 aecond-feat, md the %ow at flood  tap as 180,000 to 225,000 
second-feet. These data MITO for a comparison with the rmult.9 
obtained at Eqle during 1911. h the table herewith the mean 
summer flow is shown to be not far from 135,000 second feet;, but 
Mr. Ogilvie's figurea for the winter flow are ahown to be too large, 
and his astimatas of flood atages too amdl. 

Other measuremeeta of flow have been made on the Yukon, but 
thsse ban not acme t o  indicab the flow at Eagle. A t  the mouth of 
the Yukon the average flow, aa estimated by the &aet md Geodetic 
Survey, is about 436,000 second-foet, and below the h w i s  and Pelly 
the average flaw is given by Canadian engineers as 67,000 second-feet. 

A hydrograph of the daily flow of the Yukon at EqIe from May 9 
to October 1, 1911, h given on Plate X I ,  and the following table 
ahom the mean monthly discharge and run-off per square mile: 
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PLACER MINING IN THE: FAIRBANKS AND CIRCLE 
DISTRICB. 

Slow but steady pmgresa is being made in the Fairbanlrs district 
toward placer mining hy more improved methods and on a larger 
scale. The only important improvement made in 1911 cowisted of 
the installation of a dredge on Fairbanks Creek, the firat to be operatad 
in the district. P l w  are reported to be under way for instding 
more dredges in the near future in placea where conditions favor 
their employment. 

The value of the gold production of the Fairbanla district in 1911 
is estimated to  be approximately $4,500,000; the d u e  in 1910 wm 
$6,100,000. The decrease h due mainly to  the fmt that mmt of the 
benanzns of the camp have been worked out, and the major part of 
the mining duxing the Iaet year wm themfore mnfuiea to  relatively 
low-grade deposits. A stampede to Ruby Creek caused a shoxtagn 
of men in June and July, when some of the larger operatom closed 
down their plants. The mud lack of water prevailed, producing 
conditions that were probably WON than in 1910. It is esthahd 
that the number of man engaged in mining varied from about 800 
during the dull period in the winter ta a maximum of nearly 2,000 at 
the height of the summer senson, and the number of claim be+ 
worked varied' from 75 to  125. The winter mhhg operations are 
believed to have produced nbout $1,000,000 worth of gold. 

Goldstream Creak was probably the largeat producer in the Fair- 
banla district during the winter of 1910-1 1 and the summer of 1911. 
Although many of the large producing mines of earlier ysam haw 
been worked out, the tracing of the pay streaks has continued with 
marked sue-, particularly along the left limit bench cEaims above 
md below Fox Creek. Several new workable deposih have been 
found, some of which am of relatively high grade. It ia a t h a t e d  
that 12 c l h  employing 85 men were worked in the winter of 191 I, 

2-40 
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md during the height of the summer seasen them mra probably 
800 men engaged in mining on 20 claims. 
On Engineer Cmk during the winter 1 1 claim fumhhed work for 

180 men, and in the summer 10 claim employed a. maximurn of 360 
men. Mm t of the operations were large, several minas at timea during 
the summer employing as rnmp as 180 men. 

Pedro Creek, on which, in 1901, gold wtls first diacoosred in the 
Fairbanks district, had a prosperous year, In the winter very little 
beyond prospecting was done, but in the s u m a r  10 or 12 plant9 of 
varioua capacities furnished employment for about 200 men. Scveral 
ntetam =rapers were operated succwfully on the creek. Consider- 
able ground on Pedro Creek is owned by a dredging company, and it 
is expected t.hd by the end of the mason of 1012 a machina will be 
in operation. 

From 50 ta 60 men eng@ in mining on G i o r e  Creek moat 
of the year. Open-cut methods were chiefly omployedh the summer, 
but the winter upratioas were, of eoum, ontirely undepuntl .  
The minee on First Chance h k ,  which ham been s m d  producm for 
8everd years, did better in 1911. During tho winter 14 men were 
engegad in &it mining on First Chance, and 4 mcn worked at ogen- 
cut mining during the summer. 

Good pmpects were found on M e n  h k ,  s small t r i b u t q  of 
Goldstream. 

CHATANTEA RIPER BABIH. 

Cbary.C1.eek showed a marlred decrease in operations in 1911, p w  
ticdarly dong the middle and upper parts of the atoremmy which have 
produced much gold in the past. Farther dom, in the vicinity of 
Ghhtbtanika, severid large outfits, employing from 20 to  50 men, were 
workrng continuously during the s u m o r .  In the winter the work 
waa ~ n h e d  mainly to blocking out p u n d  in preparation for the 
open season, whan water would be avail able for washing the gravel as 
faat as hoisted. The C l e q  C m k  pay streak has been traced well 
out into the Chatanika Slab, and although the ground is deep and 
axpensive to work, the flats promise to show considerable activity 
for everal yem. From 25 to  30 outfits ware mining dong Cleary 
Creek ~ n d  the Chatanika Flnts throughout the year, employing from 
100 ta 125 men in tha winter and from 300 to  350 men in the summer. 

Encouraging raulta havo beoa obtained on Wolf Creek, where from 
10 to 15 men were engaged in mining moat of the year. Some min- 
ing wae done on Chatham Creek also. 
The production of Dome Cr~ek for the last yenr probably exceeded 

thnt of 1910. Several small outfits were working between 'To. 113 
above" and "'No. 7 bdow," but the increase in production w a ~  due 
to the rich gravel found on the Niggerhead h i a t i o n  claim, near 

48888"-Enll. -+I6 



tie mouth of the creek. The pay streak b seid to be several hundred 
feet wide and to average about 2 feet in depth. Most of the prosr 
pcting was done with a churn. drill. 

Very little mining was done on upper Vault W k ,  the principal 
producing claims on tbia stream being the Blabma, Oregon, Sierra, 
and Isabel msociatiom, which are situated in the Chatanikrr, FIata, 
near the mouth of the creek. The operators beliaw that tha Vault 
pay atreak j o b  that of Dome ,@ek on the Alabama Aasocistion 
daim. An average of about 75 men were engaged in mining on the 
creek during the year. 
On Treasure Creek 4 outfita employing 25 to 30 meq m m  working 

in the winter, and during the ~ummer 10 men were mining on 3 
claim. 
On Little E=ldorado Creek the gold b veq irregularly distributed, 

and con~iiderable  lo^ wag suffered last year before that fact bmame 
known. In 19J 1, however, the operators were more s u c d u l  ; more 
placers wi32 probably bo found aa prospecting continues. From 8 to 
10 claim wore worked during the year, employing in all from '15 fa 
176 men. 
Tho hydraulic p l ~ n t  on Homestake Creek was put into operation se 

early in the season ns dimatic conditions would permit and the work 
was carried on with fair success during the period when the melting 
of ice and snow furnished a suffjcient  upp ply of water. The rainfall, 
however, W R ~  very light and the pl snt remained idle for a comiderable 
part of the aotuon. 

 me^ CREEK aam. 

Fairbankg Creek continues to .be one of fie important p d u c m  
lof the district, md its production for 191-1 d l  probably oxcsed that 
of 1910, From 10 to 15 outfita were working between "No. l o  above" 
and "No. 11 below," and about' 150 men were employod On "No. 
2 bolow " a new discowry s e e m  to have bean made. The gold jil 
BO different in apparance from any that has been found before on 
the croak that tho operators believed they have found an entidy 
new pay streak. L8tcst repom indicate that the pay streakis omr 
200 feet wide. The gold ia vcry came, and some of the ground is 
~ d d  fa contain as much tw $2 to $3 ta the pan, 

On "No, 8 abovo" a b d g ~  was, installed in the summer by the 
Alaska Exploration Co. The dredge had been operated on Stewart 
Rimr, in Yukon T d t o r y .  In July it was taken by river to  Chena, 
where it was diemantled into parts that could be handled and waa 
shipped by train to Gimom, thence it was hauled on wagons over the 
divide to its present location, where it waa reconstructed .and put in 
operation September 1 1. It iis of the Risdon make and haa 34 oubio 
foot dosehconnected backeta and a 4Gfoot idder. The scow. 



memum 32 by 90 feet and dmm 34 feet of water. The gross weight 
of the machine le 300 tom. The cost of moving, diamantlmg, and 
~eciomtructing was reported to hhve been $30,000. The motive 
power ia steam, wood being used for fueI. Considerable delay was 
caused by the breaking of link in the bucket chain, and late in October 
the dredge wgs closed down for the season. New link will be shipped 
ovm the trail, so that oporationa may be resumed ea~ly  in the spring. 

Considerable mining wns done on Fish Creek, but the ground is 
maid to ba of lower grade than laat yem'~ mults had led many of the 
operatom to expect. During tho summer 6 steam plants with elf- 
dumping hoista were hioperation and abwt 50 men were employed. 
Between 75 and 100 men wintared dong the cmk, but the work 
done was mmtly prospecting. 

On Lmt Chance Creek 4 or 5 men were mining by o p e n a t  methods 
on one claim during the summer. 

A pay streak said to have bmn located on Pearl Greek, which is 
the tributary to Fish Creek from the right opposite '{NO. 7 below.'' 

CB- CREEK BAETX. 

M E u g  operations on F~ter Creek continued to decline during 
the past year, and many of the richer claims are now worked out. 
Severd new discoveries have been made, however, and the outlook 
fox next season's mining seems faLly good. Cornmemid p l w m  
have been found on the second and third tiers left limit bench claims, 
and the hown area of omurrence continues to increme as prospecting 
proceeh. 

Eva h k ,  which is a s m d  tribv targ of Ester Creek from the Icft 
limit, opposite "No. 5 below," has been prospected exhmaively, and 
rich gravel is reported to have been found. 

. On the right limit of Ready Bullion one plmt was working by open- 
cut methods; dl otl~er work was by drifting. 

Some mining was done on St. Patrick Creek, but nothing wa~l 
dons on CrippIe Creek proper. It is estimated that about 35 men 
were mining in the basin during the winter and about 500 in the 
0u-I. 

BEdVEE OBEE& BASW. 

No mom dicoveria were made in the Beaver WEE region, dthough 
about 25 men wem psospscting in the bwin during the WintRr. Dis 
covery claim, on Ophir Creck, is said to contain workahIe placers, and 
mining will probably be done there during the winter of 1911-12. 
Some very c o m e  gold hm been found nn the right limit bench claim 
of Nome Creek oppasido the mouth of Ophir Creek, and one man 
continued pmpecting by opon-cbf methods through the summer, 



when them was d c i e n t  water. Onlg 4 or 5 men remained in the 
basin after the opening of the summer season. 

CHENA RIVER BASIN. 

7h-o or thme outfits wem mining on Smdwood Cneek. The 
depth to  bedrock is about 325 feet, and the pay streak rangy from 
20 to  120feetinwidth. Therepartadvaluae am about81 persquare 
foot of bbedrock, and the gold is rather coarse. On "No. 4 below" a 
nugget valued at $50 was found. About 10 men wem engaged in 
mining during the Bummer. 

It is reported that a company has been erginked for dredging and 
hydraulicking on Middle Fork of Wig a e n a  River in the vicinity of 
Palmer and Shamrock creeks, and that work would begin them in 
the E d  of 191 1. Another outfit wag prospecting with a churn drill 
dong the headwaters of the Big Chena. 

BALORAKET-TENDERFOOT BEOFON. 

Mining contieusd in the Salchaket and Tenderfoot regions on 
abm t the same scale as in preceding yeam. Details of the opemtiom 
are laclang, as the writer wae not able to visit this field. 

The vdue of the -gold production of the Circle precinct in 1911 ia 
e s t h t e d  at approximately $350,000, which exceeds that of my 
year since 1898. The increase was due emtirely to  the improved 
methods employed. Five hydraulic plants were in oper~tion during 
the whole or a part of-the summer, md, although the water wpply 
was insufficient doring the seater part of the sewn, hydradic 
methods, whera intdligently applied, have proved to be superior ' 

to the hand misthods that they have in pert suppladted. 

MASTOMN CREEK. 

M88todon (;"rsek was, sks usual, the largest producer of the dis- 
trict. It is estimbted that during the wintor there were 7 produp 
ing da,h employing 14 men and during the following summer from 
8 to  10 outfits employing from 50 t o  60 mem. T h  hydraulicr 
plants were installed in the course of the year. The largest one, 
situated near the mouth of the creek, was put in operation in May. 
The water supply wag derived from both Maatodon and Independence 
creeks and was carried in 18 to 26 inch rioeted steel pipes. On the 
Mastodon Creek branch 9,000 feet of pipe was used, and a working 
head of 245 feat was obtained. From Independence Creak the water 



was carried 4,000 feet by pipe, and a he& of 95 foot waa available. 
A hydraulic elevator with a 10-inch throat was instdod to elevate 
the gravels in the creek bottom. Tho two upper plants, one m 
olaiE "No. 14 above" and one on claim "No. 23 above," were smaller 
a d  were used mainly to strip the ground and prepare it for other 
methods of recoveriug the gold. At the plant on "No. 14 above,'" 
a Ruble elevator was reported to have been usod with considerable 
8UCOe98.  

MAMMOTfI CREEK. 

The hydrsulic plant on claim "KO. 7 below" on Mammoth Creek 
was operated until about tho mitldle of July, when it was moved , 

ta mr location just above thc mouth of Miller !reek whero work was 
m m e d  later. About 10 mcn wem employed in operating the 
plant, and it is undemtood that when the water supply was sufficient 
the results were estisf~ctory. The Porcupine branch of tho Bonanzs 
Creak ditch was completed in July, and throughout the summer 
several men wem tmplnyed in r~pairing and enlarging the main 
dikch. 

EAaLE CREEK. 

N o t w i t h s t d i  the sovcro ~hortago of watar on Eagla Creek, 
the hydraulic plant movod a large body of gravel and demoestrated 
mnclusively what could be accomp1ishod by this mean8 even under 
the moat adverse conditions. Two shifts of 4 men each were ordi- 
narily employed. 

Soma mining was done with pick ant1 ahovel on Matodon Fork of 
Eagle Creek. 

DEhPWOOD AND BWITCR CREETCB. 

No new de~elopments wero made on Deadwood Crask, and the pro- 
duction was probably about the same as in 1910. About 30 men 
were engaged in mining during both winter and summer. Consid~e 
abls prospecting with a churn drill was done below where the creek 
emerges from tho foothills, to  determine the feasibiIity of dredging 
in that vicinity, but none of the resdta are Emom 
On Switch Croak 2 or 3 outfits employing from I to 3 mm each 

were mining from time ta time during the year. 

On Independence Creak 2 outfits employing 6 men were mining 
in the summer. No winter work was done on the creek Mining 
wm &o done on Rdf Dollar and henhorn creeks. About 10 men 

' were working by variouu methods dong the bars of Birch Cmek, 
and the prevailing low water was psrticulm1~ favorable to them. 



Since 1907 wahr-supplp inpas tigationa haw been carried on in the 
Yukon-Tanana region by the United Stat- Geological Survey, and 
each year the essential results ham bcen published in the general 
progress report for Alaska in aa brief farm M tho proper uge of such 
data wodd permit. 

The following report is a mnthuhtion of those alfeady publiahd, 
and only such matter is quotsd or in part republished as is considered 
necewary to make this report in itself of working value to engineem 
and mine operators. 

me thanks of tho writsr are due to many midents of the country 
for their kindly moperation. IIe also wisherr to scknowIedge special 
indebtedness to tho following gage obsomers: Mmrs. George L. 
Dalby, Jack-Hsndricb, William Hugel, Alfred J o b o n ,  Frnnk 
Miller, Dan Nickelson, John Olaen, J. R. Parkin, Charles R, Rogers, 
L u i s  Schmidt, H. A. Stde, Mrs. F. Wamen, and Messrri. Robert 
Warren and James Woods. 

DATA AND 'MITFEODB. 

The methoda of carrying on the work and collecting the data were 
essentially the same as thwe used for similar work elsewhere in the 
Udkd State, but were adapted to the special conditions found in 
Alaska.. 

In the camideration of industrial or min'i enterprises which uee 
the water of streams it is necessary to h o w  the total amount of 
water flowing jn the stre-, the daily distribution of the flow, and 
the conditions affecting the flow. Several terms are used-such as 
second-foot, miner's inch, and ganons per minute-to describe the 
quantity of water flowing in a .stream, the one dented depending on 
the uso to be made of the data. 

"Second-foot" is in most general use for all classes of work, m d  
from it the quantity expressed in other terms may be obtPJned It 
is an abbreviation of cubic foot per second, md may be defined aa the 
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qumtiv of water flawing per second in a stream 1 foot wide and 1 foot 
deep st the rate of 1 foot per second. It should be noted that it is a 
m!e of flow, and to obtain the ectnd quantity of water it is necessary 
ta mdtiply it by the time. 

'"nd-feet per aquare mile " is the sverqe number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption thttt the run-off is distributed uniformly, ae regards - 
both t h e  and area. 
" Run-off, depth in inches on drainage area," is the depth t~ which 

the drainage area would be covered if dl the, water flowing from it in a 
given period were conserved and uniformly distribut~d on the surface. 
It ia used for campaxing run-off with rainfall, which is expressed in 
depth in inches. 

The "miner's inch," the unit used in connection with placer min- 
ing, a h  expresses a rate of flow and i~ applied ta water flowing 
thmugh an orifice of a given size with a given b e d .  The head and 
eim of tha orifice differ in different localities, thus making it a most 
inda6nit.e and unsatbfactory unit. Qwkg to tlls confusion arising 

, from its use, it has been defined by law in several States. The Cali- 
fornia miner's inch is in most common use in the United States and 
was defmed by an act approved Mamh 23, 1901, aa follows: "The 
standard miner's inch of water shall be equivalent or equal to 1+ cubic' 
feot of water per minute, measured through any aperture or orifice." 
This miner's inch cornponds to the swalled " &inch pressure " and 
is one-fortieth of a ~emnd-foot. 

The determination of the quantity of water flowing past a cer& 
wt ion of a atream at a given time is termed a "discharge measure- 
men t . ' Y h e  quantity is the product of two factors--the mean vof oe- 
ity and the area of the cross section. The mean velocity is a function 
of surface slope, wetted perimeter, roughness of bed, and the c h m d  
conditions at, above, and below the gaging station. The area dependa 
on the contour of the bed and the fluctuations of the surfam. The 
two principal ways of measuring the velocity of a stream are by floats 
and current mehm. 

All rneasummenta by the engineem of &a Survey were made with 
the cumen t meter except those on Yukon River at Eagle (see pp. 3&31), 
but as float measurements can readily be made by the pmpector the 
method is described bdow. 

- The floats jn common w e  are the surface, mburface, and tube or - rod floats. A corked bottle with a flag in the top and weighted at the 
bottom m a k ~  one of the most satisfactory surface flodts, as it is 
affected but little by wind. In flood rneaeurements good m l t s  can 
be obtained by obseming the vdocity of floating cakm of ice or d&b&. 
In dl surf-float measumments the ohsemcd velocity must be mul- 
tiplied by 0.85 to 0.90 to reduce it to #,he maan velocity. ' The subsur- 



fm and tube or rod floats are intended t6 give directly the mem 
velocity in the vertical. Tubes give excellent results when the chan- 
nel conditions a m  good, 88 in canals, 
In measuring velocity by a float, o ~ t i o n  is made of tho time 

taken by the float to  pass over the "run "'--a sol& stretch of river 
or creek from 50 to  200 feet long. In each discharge measurement a 
large number of velocity determinations are made st different points 
across the stream, and from these obsemetions the mean velocity for 
the wholo section is determined. 

The area uaed in float momtmmonts ia tho mean of the are= et 
the two ends of the run and at se~cral  intemcdiatln sections, 

Such records as are available for 19 1 l indicate that the procipit &tion 
throughout the Yukon-Tmana rngian did not v q  far from the 
norfnal. In mmy localitiss ita distribution wea vory unfavorable 
for mining. Mo~t strnama roachod a lowcr stago than ha8 bcfore h e n  
recorded, although thr! average for the summer wm ahout normal. 
On some s t w m  the month in which the minimum flow occurred ghowa 
a mean run-off in cxccas of the average. 
, Most of the stations at which the most &able and longast records 
have been kept are located at a considerably lower elevation than the 
&ES. The Chickon Creek, Discovery Fork, and Crooked Creek 
stations probably roprmnt very closely tho average meteamlogic 
d i t i o n s  that prevail in the mining dhtrict~, ~ n d  when aeveral 
yeam' recortls shall haw been obtained the data collected at the 
lower ~tations will bo of greator valuc for comparison. 

The folIowing table gives the monthly precipitation at all pointa in 
the Yukon-Tanma region where recorda have been kept subsequent 
ta 1903. Such acattercd records as were kept previous to 1903 have 
been compiled by Abbe.' 



F m e  dhMot. o Eagle dhtrfct. 
b Seventymlle dtstrlct. d Ootober 7 to 31, 



WATER POWER. 

The recorde of stream flow galthered at points showing the greateet 
possibility for water-power developmant have been briefly summarized 
in tho taMe below. 3n comparing the columns showing dsp of defi- 
cient discharge for several years on my stream, allowanca should be 
made for the dXerence in the length of periods and &o for the part of 
the season covered by the records. Ordinarily the longer the period 
the greater wiZZ be the number of days of deficient discharge for any 
given number of horsepower and the Iws favorable will be the mm- 

arison with some other year in which the records extend over a ahorhr 
rength of time. Also the days of deficient disehsrge will be% greater 
percentage of the total number of d s p  if the ohervations include 
only the low-water months. 

The table g i ~ e s  the horsepower (80 per cent efficienq) 'per foot af 
fall that may ba devdopd at diffemnt rates of discharge and show the 
numbor of dap  on which the discharge and tho  corresponding harse- 
power were rwpecti~dy Ems than the amounts given in the columns 
for " discharge" and "horsepower." 
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m c  d liorwpwa /or Chlar i ta  R i m  and Birdr #etk for 1907-1911. 

Tha Fairbanks district extends about 60 mil- to the north of Fair- 
b& and is from 40 t o  50 miles wide. The greater part of it lies in 
the lower Tanana basin, but a portion to the northwest d r h  
directly to the Yukon. G e n d y  speaking, the district embraca 
t h  d i v i s i o n e ~  low, Broad alluvial plain, s moderately high dis- 
sected plateau, and e, mountain mass. 

The low, broad plain form the bottom lands of the lower Tssana 
Valley, which in this section is divided into aeverd parta by the 
Tenwe and ita slough like chmneh. The main slough stam near 
the mouth of Salcha River, about 30 d e s  above Fairbanks, and 
diverts a portion of the Ttananei waters. Its course is northward dung 
the foot& of the plateau, and it rw&m &ma River about 9 d e a  
above Fairbmb. The plain is swampy and is well covered with 
timber along the bmks of the strkams. In the vichity of Fairbanks 
it hm 8 generd elevation of about 500 fmt nbove sea level. 

The plateau ia drained by streama tributary to Tanma Riper which 
flow through rather broad, umymnetrical ~ a l l q s ,  chiefly extending 
in a northeast-eouthwest direction. Their bottom lands range in 
elevation fmm 600 to over 2,080 feet abovo ~ e a  level, and the divid- 
ing ridgas are in general 1,000 to 3,000 feet above the stream W. 
That portion of the plateau discussed in this report jls drained princi- 
p d y  by Little Chena, and Chat&& rivers. The upper .region of 



these drainage basins is crosscut by a zigzag range, which separates 
the Yukon from the Tanana drainage. 

The mountain mass north of this plateau forms what might be 
termed the apex of the divide between the Tanana and the Yukon 
drainage basins; its highest points reach altitudes 4,000 to 5,000 
feet above sea level, and its corrugated slopes are drained principdy 
by tributaries of Yukon River. 

All drainage areas tributary to the Tanana are similar in character. 
The streams have little slope except near their source and flow over 
wide gravelly beds in shifting and tortuous courses, keeping to one 
side of the valley. Most of the channels have rather steep banks 
that form approaches to broad, level bottom lands which extend 
1,000 to 4,000 feet or more before they meet the abrupt slopes of the 
dividing ridges. The drainage basins are 4 to 15 miles wide and are 
cut up by small tributary streams that flow through deep and narrow 
ravines. 

A large portion of the area is covered with a thick turf, known as 
tundra, which is wet, spongy, and mossy and ranges in thickness from 
6 inches to 2 feet. In  some localities this is meadow-like, producing a 
rank growth of grass and a variety of beautiful wild flowers. Ground 
ice is found beneath this tundra in many places, particularly on the 
northern slopes, where the scanty soil supports little timber or other 
vegetation. The soil of the southern slopes is for the most part clay, 
underlain by a mica schist which affords suitable ground for ditch 
construction. When stripped of its mossy covering and exposed to 
the sun it thaws rapidly, so that the plow and scraper can be used to 
advantage. 

Above altitudes of 2,000 to 3,200 feet prwtically the only veget* 
tion is a scrubby bushy growth which attains a height of 2 to 4 feet. 
In general the country below this altitude is timbered by spruce and 
birch, with scattered patches of tamarack and willow along the banks 
of the smaller streams. The timber increases in density and size 
toward the river bottoms, where the prevailing growth is spruce, 
much of which attains a diameter of 18 to 24 inches. 

The Fairbanks mining district lies between Little Chena and Chata- 
nika rivers. It embraces an area,of about 500 square miles and 
extends 30 miles north of Fairbanks, which is situated on Chena 
Slough nearly 12 miles above its confluence with the Tanana. Most 
of the producing creeks rise in a high rocky ridge, of which Pedro 
Dome, with an elevation of about 2,500 feet, is the center. At least 
 ha^ of the mines are located at an elevation of over 800 feet, and 25 
per cent are over 1,000 feet above sea level. 
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!Fhe following list gives the locatiom at which g~bgbg st tbtiom were 
maintained or discharge measurements made in 191 1 in the Fairbanks 
district : 

Chena River drainage basin: 
Chem River above little Chena River. 
Little Chena River below Fihh Creek. 
Fkh Greek below Solo Creek. 
Fkh Creek at mouth. 
Bear creek at d d g .  
Miller fleck at mouth. 

Chatsnilrs River b b a g e  baain: 
Ch3.tanika River below Wth m k .  
Chatanika River beIow Poker C m k .  
McMmue Cmek at mouth. 
Smitb Creek above Pool a%. 
PmI Creek at moutb. 
Faith W k  at mouth. 
Chnrity Creek above Eommtake M k ,  
Horn& Creak at mouth. 
Hope Creek at mouth. 
Sourdough C m k  I mile above, mouth. 
Poker h k  above Caribou C'reek. 
Cm-ibu Creek at mouth. 

. Beaver Creek h i m g o  b k n :  
Beaver Greek above Roy Creek. 
Big Champion Cmek at mouth. 
Little Cbmpion Creek at mouth. 
Nome M k  below M o w  Greek. 
M m  Creek above Ophir Greek. 
Ophir at Diemvery claim. 
Roy h e k  5 milea above mouth. 
Roy Greek 2 mil- above mouth. 
Bryan Creck 2 milm above mouth. 
Trail W k  2 milea above mouth. 

Cbena River d m h  the area lying between Chahnika River on the 
north, Birch &ek on the east, and Salcha River on the south. It 
ban 8 length of about 100 miles and flows slightly south of wost to the 
lowlands of the T m n a  Valley, where it emptiea its watsrs into 
Chena Slough. The principal tributaries rare Wmt Fork and Little 
Chwa River from the north and South Fork from the south. 

Little Chena River m d  its tribu tarim SomIs md Fish meelm drain 
the southern slope of the divide between Chatenika and Chena rivera 
from the headwaters of Smith and Flat creeks to Pedm Dome, a dis- 
tance of about 25 d m .  Tho drainage basin ia irregular in ahape and 



ie crossed by s network of small, ramifying stream with prmipitaas 
alopas in their upper courses. The upper portion of the main atreem 
is alao sfimp, having a fall of fOO to 150 feet to the d e ,  but this slope 
decreaam rather abruptly ta about 18 feet to the mile in the vjlcinity 
of Elliott and fish creeks. 

A b v e  Fish Creek the Little Ckm flm th*ough a nrther bmsd, 
. unr;lymmetrical vdey, but beIow that stream it t a k a  the center of a 

deep, rather nmow channel for about 10 d e s ,  to Anaconda Creek, 
an important tribuhry which enters from the left. Below t b  point 
the valley gradually widens again until the stream reaches the low- 
lends tributary to Chena, River, with which it unites 6 or 8 miles 
above the confluence of Chma Slough. . 

The principal tributarioa of Fish Creek are Bear, Fkbanlm, and 
Miller creeh. 

Daily disEliarge, in of C h m  River rnad Fish Od, 1911. 

June. July. hug. bpt. 

........ ao e.a zs ........ 50. 1.1 42 ........ 26 1.3 25 ........ 36 4.3 22 ........ 39 4.3 ~ s s  

........ 12.8 14.5 B3.Q 
.930 ........ 
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CbetaniEra River is formed by the junction of Faith and McManua 
cmeIta, which drsin the high ridge wnstituting the divide between 
the lower Tmana snd Yukon basins. The river Born gouthweat- 
warcf in a winding mume through a long and rtrther narrow valley 
and unites with the Tolovans from the east about 30 miles shove tho 
~nfluenca of that stream with the Tanana. IS course Ern mostly 
to the wast side of the valley, which ia from half a mile to 7 milea 
wide and about 80 miles long. Tho drainage area of the river abow 
ih mouth is appmxhstely 1,300 square miles. 

Bdow the junction of Faith and 3fcManus creeks the atream has a 
&ting, gravelly bottam. In low and medium stagas it flows in a 
series of pools and rapids in a channel 15 to 200 feet wide; during the 
high-water period it may spread though several channels covering s 
width of 100 to 400 feet. Tbis high-watar channel in usudy well 
dehed by ateep, alluvial banb rangipg from 8 to  I0  feat in height. 

Below Poker Creek, a tributary from the right sbout 40 milea 
downs- from the junction of Faith and McManus creeks, the 
vdey widens and the bottom lands become mmhy  and swampy. 
From the left tho Chatanikrr receives Clepv, Eldorndo, Dome, and 
Vault creeks and othor leas important stream from the mining 
district proper. Below these tributaria the valloy nmom to a 
gorgolike channel, which it follows for about 10 d c l 9  ; below this the 
dividurg ridges diseppear and the stream meanders through tb low 
swampy gmunds north of Tanana River. About 10 miles from ita 
mouth Qoldstream Creek, its largest tributary, joins it from tho left. 

The average elmtian of the dividcs in the upper &ahage area of 
the Chnhmika, is between 3,000 and 4,000 feet above sea l e d ,  atld 
the altitude of the ridgea bounding the vaUay on the eaat and wmt is 
 but 2,000 fwt. Below an altitude of 1,800 ta 2,000 feet the aloprw 
are heady t i m b d .  

The tributary atreams from the right are short and precipitous, 
flowing through V h p d  valleys; those from the left h e  less pre- 
cipitoua coumes and broader vallegs and gradually lose themsalves 
in the rather broad expanse of awamplike bottom lands. 



Smith Creak is the principal tributary of McMmua Creek end 
entern it from the ~011th about a mile abovo Faith Creek. Pool Creek 
joins Smith Creek from tho east about a mile above McMaaua Creek. 

Mmtb. 

1m. 
M y  17-31.. ............................... 
Auguet.. ....................-............. 
Bepkmber. ............................... 

Tha period, M dnpl.. ................ 
1m. 

Ysy 1240.. ....................... ........ 
July 1W1.. ,. ............................. 
Allpat.. .................................. 
Eleptembcr.. .............................. 

The Hod, 88 dsp.. ................ 1,340 

lola 
YIspa681.. ............................... 
June ..................... .... ............. 
July.. ..................................... 
A ~ w t  .................................... 
Gepr. 1-25. ................................ 

The mad, Dl ma. .............. 
. lDIt 

m7 w1.. ............................... 1,010 
June.. ..................................... 
h ~ l y  ....................................... 
A u ~  ....................***............. 
Bept. 1-24.. ............................... 

The mod, I# dam ............. f.. 1,znO 
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M W g r  m e  of W a n i h  R i w ,  19m-1911-Continued. 
O h r m  m maow m b  [)rwkatIuued. 

D k m  in newnd-leet. 
Ranall 

M a t h .  

-- 
1808. 

May P-31. ....................... I. ........ 4.10 3.51 
JU .............-........................ 1.w 
July ...................................... li?9 219 114 .I310 1. (IS 
A u ~ .  ....:.............................. 1,740 l i R  530 I. 16 1.?4 
EuptamW ................................ 219 1W 151 ,331 . ,<I 
OCt. 1 5  ................................... 110 92 103 .2% .{M 

-------- 
mpsrbd,smdap ................ 3,620 92 583 I-a1 7-33 -- -- - I-==.= 

1910. 
f i ~  1741.. .........-..................... 1,m IJm $U 2.W 1.16 
Jnne ....................................... 3,2W 248 W6 l.W 1.07 
JYIJ ....................................... sza 196 .M .50 

41.1 2.iZe 9: ............-.......--......-..*... I* a5 1.21 
8eptemW ..............................., 1 1,410 WI1 ,%%3 1.21 1.s 
oct. 1-a --.......---.................-....' 352 1 3  !m .4.% .4U ------ 

T M J ~ , I ~ *  ................. a,m 9s 4 7.4 1.81 a. w 
--, -- --- -. 

m. 
my-.; ................................. 3.W I , t n  2.W 5.59 6.41 
3une. .............. ... .................... 1,m rn 8lR 1.78 2. IWF 
~ulp.. ...............................-..... 5%  in r;a .W ,713 
A@ .................................... ' 1,740 a Cr37.2 . R I B  .!W 

"?<:! fipptember ................................. 4 4l-2 1 4 i  .5i5 . fh4 
Qctokr. .  ................................. L.30 It-,? .RN I  .4L* 
R O Y .  1-5 ................ .. ............... ! 1111 h: Y4.8 .VM . IM 

li7 

--- 
Thepwlod,1E4da~a .-........-...... ! 3n(,500 87 A i i  1.48 10.13 

The 4-1 sb thcm r r t a t h  am O U  aell-d&M EStbsg.aImw. 
4888B'-BalC -*IT 

w- 

1 ...................... 
a ...................... 
8 ...................... 
4 ...................... 
b ...................... 
8 ............... 
7 ............... 
8 ............... 
8 ............... 

10 ............... 
11 ............... 
12 ............... 
13 ............... 
14 ............... 
15 ............... 
I8 ............... 
I7 ............... 
18 ............... 
14 ............... 
20 ............... 
n ............... 
. .  
n ......,.....,. 
24 ............... 
a5 ............... 

Cbatsailcs Rfver below Poker Crmk. Chtmdkn Rlvm Won Faith 
[Dtainsgs ama, 4% qnere mila.] Crwk. 

[Dmbwe area, 132 a q m  mlleu.1 --- 
Hay. June. July. Aug. gept. O e t  Nm. Hay. June, July. Aug. Mt. 1 

8,100 
3,W 
B 480 
3 : ~  
2,680 

2,160 
!a*la 
2,ZW 
2,6m 
3,m 

%,M 
3,PU 
5,300 
3,m 

3,m 
2,- z , m  
2,Ym 
2 . m  

l W I )  
1:im 
1230 
I: lX 
1,m 

1,m 
1,823 

K11 

7W 

Bkl 
sxa 
Wh 
(7% 
768 

l,l&0 
1,060 
1,130 
1,zm 
I,UW 

aia 
6% 
rs7 
3iP 
3711 

379 
t i ~ s  
M7 
413 
379 

00 

426 
319 
374 

387 
fi7 
TM am 
3W 

ZF1 
315 
5Tl 
1'14 
16Y 

147 
147 
147 
140 
IBB 

ID41 

- _ _ - - - - - -  
%XI 
m 
7 
243 
W 

na 
m7 
XI7 
2C17 
1UB 

101 
1s1.  
181 
in1 
l8l 

181 
1M 
147 
lur 
121 

la7 
1 0 4 .  

101 
101 

w 
84 
91 
Pn 

ES 

07  
101 
120 

170 
m 
all 
rw 

I11W 

1,740 
1,lpO 
l , Ia  
m 
377 

437 
3. 
sitt 
3M 
2 ~ 3  

w 
422  
370 
319 

2RO 
241 
W5 

5% 
zzol 
241 
n s  

212 
201 
Is4 
i!rr 
101 

184 
1.4 
176 
1M 
1 7  

87 
n7 
WI 

101 
101 

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

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

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

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

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

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

...... 

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

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

......... 
x3.t 

...... .rin m 2  nn 1fi1 

?W 
a18 
t;l2 
Td5 
51K 

m 
1 
Q+.I 
3.57 
31L 

me 
n s ~  
4rdI 
hr!~ 
I 

'1311 
7 
454 
aw 
iw )  

IW 

!WI 
zoo 
4 

230 

Z ~ Q  
Zl2 
14V 
I lkl  
H7 

aS 
br  
'5 
WI 
L7 

67 
67 
57 
69 
43 

40 

M) 
w 
2~ 
24 
24 

a4 
%4 
24 

40 

80 
70 
a3 
58 

l,W 
433 
6 
327 
na 
177 

#I 
1% 
111 
113 
101 

97 
Rl 
!U1 
MI 
H1 

Rl 
MI 
7b 
71) 
01 

M 
70 
C I ~  
01 
& 
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m y  aitt&qe, PP- f tw t ,  of CiiamiRa River, I9ll-Continned. 

Chatwiks Rlver Wow Poker C m h  WhlB% R i m  M o w  Fdth 
{Draloage a m ,  4Eti sq- mila.] amk. 

srsa, 13a sqaare mnce.~ 
-7. 

BB ............... 
n ............... 
28 ............... 
as ............... 
80 ............... ............... 

M s n  ..... ...... 
...... 

...... 

o The diwhargee at theee dablons are M d  on welEd&eB ratiug aumea. 

my. 

1.. ..................... .... 
3 .................. ... 
3 ................................... 
4 ................................... 
6.. ................. .... 
8 .................. ......... 
7 ......................-........ 
s ...................................- 
9 ................................... 

10 ................................. 
II ...................... .. 
12 ...................... .. 
18 ................................... 
14 ................................... 
15 ................................... 
I6 ..............................,.... 
17 ...................... .... 
ls ................. .. 
19.. ..................... ;... 
20 ................................... 
P ................................... n ................................... 
2% .................................. 
24 .................... ....... 
25 .................. ....-..-- 
a~ .................. ......... 
27 ........................... 
a8 ........................... 
ZS ........................- 
30 .................. ......... 
31 ...................... ..... 

116- .................. 
Mhn r q a s r e m i k .  ....... 
~ d ( d e p t h  in iaches on 

a m ~ a )  ............. 

McMmue Creek: st mouth. 

May. 

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

........ 

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

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

608 
8(]2 

6% 
m 
438 
438 
322 
438 

M 
€ilM 

1.80 

lML Crwk at mouth. 
m g e  area, 61 quare m i h ]  

Jnna 

........ 

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

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

........ 

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

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

........ 

........ 

........ ........ ........ 
444 
sla 
359 
313 

157 
139 

i1a 
120 
9s 
77 
81 ................ 

~ a g  
4 3 7  

zu 

milea] 

Bept. 

84 
€4 
$3 
p4 
44 

33 
9s 
ae 
30 
w 
a4 
ao 
24 
24 
24 

80 
33 
n 
24 
24 

24 
x 
24 

........ 

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

........ 

an9 
.411 

.s8 

[Dminaw m, sqmm 

8ept 

as 
e 
4.9 
43 
37 

U 
a7 
u 
$7 
37 

37 
iv 
35 
32 
32 

32 
32 
XI 

28 

Z3 

80 
32 ........ 

........ ........ ........ ........ ........ ........ 
S . 6  
.fB3 

-61 

June. 

8 
3a4 
868 
3~ 
822 

414 
278 
25j 
W3 
190 

m 
!A55 
211 
%2il 

264 
m 
21'3 
1W 

140 
107 
' 
72 

n 
67 
43 
48 
67 

........ 
ma 

2.W 

s.m 

July. 

la 
116 
147 

P I  

74 
a 
~6 
68 
47 

37 
as 
98 
35 
32 

m s 6  
33 
w 
BZ 
a8 

2 3 3 3 3  

24 
%2 
20 

ao 
20 
8 
17.0 
17.0 
11.0 

a7 
.a55 

1.10 

AUK. --- 
17.0 
17.0 
17.0 
I L ~  
140 

1 l O  
U.0 
11.0 
14.0 
20 

m 
+a 
87 
38 

7 

243 
243 
153 

CW 
81 

86 
H H ~ B  

62 
4 
49 

43 
43 

87 
37 
37 

m.a 
1 

1 .  

JuIy. 
----- 

84 
140 
170 
107 
152 

152 
133 
57 
44 
80 

i w n  u 
34 
27 
24 

2 7  
24 
24 
24 
17.0 

1 1 7 . 0 6 0  
1.0 
17.0 
17.0 
15.0 

17.0 
a.0 
15.0 
12.0 
12.0 
120 

49.8 
.a7 

.n 

Ang. 

12.0 
120 
12.0 
120 
120 

la0 
120 
lza 
120 
15.0 

u 
1e.e 
170 
19.6 
W4 

rn 
23 
140 
84 
78 

r 
44 
39 
58 

3e 
ss 
33 
30 
30 
30 

... 

.MI 

.so 
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Ddgr dkhmge, {n mmi-f&t, of S- and Pod 4 , 1 9 1 1 .  

a m  d h w  oiBmlthCmkMbwz5 -d-f@t IW .ppn ddlPed. 
CThedIrucbesfrsd Swl Ctmk prim to J ~ d y  15 are- an one dLwhm-t and am 

m-pha w Ih Bmllb C w k  an3 aru only W p m m a W .  Sukwquent to July 15 they we v e l % z  
bdoa 10 slrcond-lest. 

w. 

1 ............................................ 
a .................. .. ....................... 
3 ............................................ 
4 ............................................ 
1 ............................................ 
6 ...................................~......... 
7 ............................................ 
% ............................................ 
9 ............................................ 

10 ............................................ 
I t  ............................................ ............................................ ra 
13 ............................................ 
14 ................ ........ .................. 
15 ............................................ 
IS.., ................................. 
17 .................................... 
18 .............................. .. .... 
19 ............................... ,...... .................................... a0 

..... a t  ........................ .... 
Z? .................................... 
TJ.... ............. .. ................. 
a ....................... .. .......... .......... 25 ................. ......,.. 
26 .................................... 

**........ 27 ..................... ....- 
28 .................................... ...... Zl ....................... ... .... .............. .................... XI .. 
8L ............................................ 

If- ....................... ... 
..-m 1- ........ . 

P A d e p t p t h  i m h  oa mpinaga 
rum)... .............................. 

In& 
e b w  

mile 

BmHh Cree% above* P w I  cmek. 
[ D m  mes, l 7 . 0 s q - w ~ ~ . ]  

Jum July. Aag. mt. ---- 
1 t l  6.2 
16.8 zr 7.5 
28.0 1.4 8.2 
24.0 2.1 6.2 
ZBO 2.1 6.2 

I h 6  2.1 11.2 
24.11 2.1 aa 
1B.R 2.1 tk2 
8.8 2 .1  0.Z 
R Z  a.s 4.9 

6.2 2.B 4.D 
6.a 2.8 + D  
+ B  2.8 a . ~  
4.0 3.8 2.8 
4.B M.0 4.0 

168 4.0 280 1.8 
24.0 9.8 B . 0 .  ....... 
IRLR 3 . 8  1A.R ........ ........ I & R  3-8 13.5 ........ la5 3.8 10.3 

........ ~ s l s  z . ~  a.a 
20.3 l 8  R.9  ........ 
7.5 2.8 7.5 ........ 
~9 2.x a2 ........ ........ 7.5 2.8 8.2 

A2 2.8 4.3 ........ ........ 4.9 2.1 6.2 
........ 4.g 2.1 4.9 
........ 1.9 2.1 4.9 ........ 11.e 2.1 4.e ........ 2 1  4.9 

& 4 l  7.44 851 

.5? .W .a0 

J m  14 
Jtllg 16 
Aug. 3 
J w  11 
July Id 
AUK. 3 
July 15 
AW. 3 
July I4 
, v 

B 
Junm 19 

90 
Sdg 1 

IE 

Aap. 7 

t7q.mlL-a. 8a.- 
-tg - - =om=- c-. .................................. 8 0  ..... do ................................................................... 5.5 

---..do .............................................................. 2.1 
Em& Creek at m t h .  ................................... 6. B a. 0 
..... do ......................................................... 6.6 1 . 4  ..... do ......................................................... 6.6 I .......................................... 1.1 
~ o p s ~ s t m w t h  m.3 1n.1 ..... ao ......................................................... m.a 4.6 .......................... BoardongbC~eklmile~h~motlth 15.1 4.5 
Poker Creek above C W I ~ O U  mk.. ............................ 24.6 9.4 
Caribou Grmk at m n t k  ....................................... 1 3.1 
Chstanth d i m  st Poker Creek road cms!dw. ........................... 24. o 
..... do ................................................................... 21.0 .................................... ..... do ............................ ., 22.0 
..... do.. ........... ,.. ............................................. 2% 0 

do 2'3.0 ..... ................................................................... 
---..do ...,................................................... i .......... 16.8 



Beaver Creek drains an area of 5,360 square milea Iyhg north of 
Chatanika River between h m h e r  Creek on the east and Tolovma 
River and Heas Creek on the west. It joins the Yukon from ,the 
south about 40 miles below Birch Greek and nearly opposite H d m a  
River. It is formed by the junction of Big Champion and Lit& 
Champion creeks, whose headwaters intarlock with those of Preacher 
Creek. It dowa weitward hr about 25 miles, when it mwkea a rightr 
angle turn around the aouthem extremity of the White Mountains 
and gradudy asaumm a northeasterly coume, which it followa until 
it Ieavep the foothills and e n h  the flab of the Yukon, where it makes 
an abrupt turn to the northwed and meanders in a tmtuous course to 
ita mouth. 

The average fall between Nome Creek and Fossil Creek is about 12 
feet to the mile. The principal tributariee, named iu order down- 
stream, are Roy, Bryan, Brigham, Fossil, Willow, and M ~ c o t  creek 
on the right limit md Nome, Trd,  W i c k d a m ,  and Victoria creeks 
on the left limit. 

Ophir Creek is the largmt branch of Nome-Ckeek and enters it h m  
the MU th about a mils above Baaver Creek: 

I ..................... .:. 
2 .................. .. 
8 ................................ 
4 ................................ 
6 ................................ 
6 ..................... ... 
7 ................................ 
8 ................................ 
9 ................................ 

10 ..................... ... 
11 .. ................... 
I2 ..................... ... 
la  ........................ ........................ 14 
I5 ................. ....... 
16 ........................ 
17 ................. ....... ..................... 18 ... 
10 ...........-..... .....- 
20 ........................ 

~ThedlsphargesofNome CaeekWow 8 [ 1 ~ f e e t S t e w d l d e € l m &  

July. 

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

........ 

........ 
L... ...... ........ 

46.0 
a*.* 
3 . 0  

45.0 
40.0 
2kO 
m.0 

AUK. --- 
a.i 
17.0 
1 5  
l i l  
161 

14.2 
I t 0  
14.0 
16.0 
18.8 

50.0 
&O 
30.0 
n.o 

618.0 

86.0194.0 
$04.0 
328.0 
2a'h.o 
142.0 ,... ..... 

Bept. 

39 
m 
9$ 
74 ........ 

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

........ ...-...- ........ 
n 
86 

2.6 ........ ........ -....... 

Day. 

21 ..................... ... 
22 ........................ 
23 ...................-.... 
24 ........................ 
26 ........................ 
28. ....................... ..................... -n ... .....................*.. 29 
29 ..................... ... .................... 30 .... 
31 ........................ 

Hem .............. 
..*. Mean qltwmib 

~;$$sptn h l n c ~  
apsrse) ....... 

hly .  

%,o 
a0 
27.0 
W . 0  
25.0 

Z3.0 
25.0 
37.0 
20.0 
'22.0 
188 - 
%?*ti 
.a 
-28 

Aug. --- 
m.0 
M O  
h3.0 
47.0 
M.0 

a 0  
35.0 
30.0 
SS.0 
39.0 
37.0 

95.4 
1.24 

L45 

SapL 

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

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

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

........ 
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M k d a r g o u a  ~u~ in Bmw fit& dmincqe hie ,  1911. 

The Tmma precinct, which includa the Salchaket di~txict, 
embraes the m a  hind by the Tanana and its tributaries from 
and including Salcha River to rt pint  on Tanma River south of Lake 
Mm&e1d, The larger streams included in his area am Saloha, 
Goodp~tm,  V o h a r ,  and IIenly rivm from the norhh and Delta 
River from the south. 

Tamma River near tho intsrnationul boundary line and flows 
in 8 general northwesbrly d k t i o n  for about 440 miles to ite junction 
with Yukon River at  Fort Gibbon. 
The river in general follows the north sido of tho valley and is om 

maze ,of channels and islands. At MeCnrtys, just abovo the mouth 
of Delta Rivor, which is 95 milea fwn Fairbanks by the Government 
rod, it flows in three channels except at extremo low water, when 
the middle *one is dry. During the summer of 1909 the Alaska Road 
Commission installed ferrias on tho right and left cham& and 
bridged the centox one. 

Sdcb River rises opposite the head of South Fork of Bhh  
Creek, abaut 25 milea from the Yukon. The average faU. of the mow 
from the Splib to the mouth is 10 feet to the mile, and fmm a point 
about 2 milea from the summit of the diPide at the headwaters it 
avemgea 19 feet to the mile. At the mouth, which is 40 mil& from 
F&&, a ferry, post office, store, and road houss are located and 
good acoommodations are st hand for the traveler. Redmond Creek 
antem the Salcha from the south about 15 milea above the mouth, 
Junction and Mosquito creeks, which join to  form Redmond Creek, 
drain, an area 6 to 8 milw north of the Tmana and pardel to it. 

D s t e . '  

3uly 10 
11 
11 
11 
9 

10 
tl 
ra  
12 
13 

Aug. 9 
July 11 

10 
10 
Ifi 

S h a m  and I d b y .  

~ e r C m & a b o P a  Boy hk.. .............................. 
~ l g  champ~~ mak at mouth ................................. 
~ l t t l e  Chsrn ton C ' k a t  mouth.. ............................. 
~ o m B ~ k ! d o W  ~-Crwb. . .  .............................. 
Opbir Crmk st Dimvery claim ................................ ..... do ......................................................... 
..... do ......................................................... ..... do ......................................................... ..... da ......................................................... 
..... do ......................................................... ..... do.. ....................................................... 
Rof C w k 6  milesahova mouth ................................ 
Roy Ctwkadlcsabaw rnoutli ................................. 
Bry8n Creek 2 ~$lss  ubovR ~ O U  th... ........................... 
T d l  C m k  amilrs above mouth.. ............................ 

- - 

%T 
B ~ . - f l .  

0.M 
1.12 
-87 
. I f  
-2.5 
.2I . oa 

2.58 
a. 1.9 
1.27 . 
.037 
.8A 
.4U 

1.01 
-21 

%2? 

8q.milss. 
Ba7 
iaa 
57 
24. Q 
22.1 
2al 
22.1 
22.1 
r ~ l  
22 1 
22.1 
5.8 

16.5 
FU. B 
37.0 

2 : e .  

--- 
8Boj% 

838 
la7 

18.2 
5.6 
4.8 
13.8 
67 
47 
2bl 

-81 
8.8 
6.0 
R4 

7.9 



Idtle Salcha River, which is tributary to the Tmana from the east, 
enters the river at a paint midway between the town of Salchaket and 
the Salcha telegraph station. 

Mieechmnu ~ ~ ~ a g m s m b  in 8akhkd d-, 1911. 

CIRCLE PRECINCT. 

DEB-IPTION. 

The area north of the Yukon-Tanana divide between longitude. 
143" 40' and 146O 50' is known as the Birch Creek district of the 
Circle precinct. Generally apefiking, it consista of two geographio 
dipieions-a low, broad alluvial plain and a dissected plataau. 

The northwestern portion of the low, broad plain forms the bottom 
land~ of the Yukon Flats north of Crazy Mounthim; the southeeatern 
portion is an irregular area surrounded by a low ridge along the 
Yukon, the Crazy hfountains, and the range of Mle 20 to 40 milea 
farther south. Th& portion is cut by Birch end Choked creeb; it 
j, well timbered along these streama and conhim l a p  ma of 
meadow-like swamp land that furnish forage for both m e r  and 
winter use. 

The plabau divisian, whose longer dismetar trends east and wmt, 
&a betweon two distinct ridgeethe emtern extensions of the Wbita 
Mountains. The ridge to the south ia high and b8mn shd form the 
main Yukon-Tanana divide; that to  the north ia lower, irregular, and 
barren, and geparates the upper tributaries of the Birch Creek basin 
from the lower, and is itself divided by the deep canyon-like gorge 
thmagh which Birch Creek flom on ih way to the Yukon. 

At olevgtiona of 2,000 feet or mom &bow sea l e ~ e l  t h ~  country is 
rrs a mls b m n  and rocky; below this altitude, especially in the flab 
where Birch and Crooked creeks join, cowidarsbie timber ia found. 
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The following list gim the llocations at which gaging sbtions were 
mainwed or discharge measurements made in 1911 in the Circle 
dbtrict : 

w n g  and Pntaaaing point% in Okde &hi%, 1911. 

Birch keek d m h p  baein: 
Birch Creek below Cluma Fork. - 
Birch Creek above Sheep ('Freek. 
Birch Creek at Fouwnmila  House. 
Clums Fork at mouth. 
Wolf Creek 1 mile above mouth. 
lhlckley h r  C m k  at mouth. 
Sheep Creek at mouth. 
huth Fork of Birch Greek abovo Big Wmdy Greek. 
Suuth Fork of Bircb Creek below Big Windy Creek. 
Big Windy k e k  at mouth. 
No& Fork of D k h  Creek-baain: 

North Fork of B k h  L b k  above Twelvemile Creek. 
North Fork of Birch Creek below Twelvemile Creek. 

- Ptarmigan keek a; mouth. 
Golddmt Creek at mouth. 
Butte C h k  at mouth. 
B a r  Creek at mouth. 
Twelvemile Creek below South Fork. 
North Fork of Twelvemile Creek at mouth. 

Crooked Creek drainage bwin: 
Crooked Creek at Central Home. 
Porcupine Crsek above ditch intake. I 

Porcupine Creek belaw Bonanm Creek. 
Bonanza Greek b low  ditch intaka. 
Bonanza Creek ditch at intake. 
Bonanea Creek ditch b l o w  Purcupine Creek ditch. 
Mammoth Creek above Miller Creak. 
Indopendeuce Creek at Claim "No. 9 a'bow." 
Miller Cmek st mouth. 
Boulder Creek at road crostring. 
Deadwwd Croek above 8wjteh Creok. 

BfItCH CREEK D-AaE BABIN. 

Birch Creek flom irPto Yukon River at a point almost exactly an 
the Arctic CSrcle and about 25 miles directly west of Fort Yukon. 
Its mouth is about 5 miles west of the confluence of Chandalar River 
with the Yukon. 

The drainage comes almost entirely from the south and west 
through a complex system of watercourses, and in outline the basin 
ia extremely unsymmetrical. The headwaters interlock with those 
of Little Chena and Chstaniks rivers' and flow eastward for about 60 
miI8a Co the junction of the South Fork, where the stronm makes an 
abrupt t k  northward. About 12 miles beyond this point it bavea 



the mountainom country and enters the bwlanda of the Yukon, 
thmgh which it slugghhly meanders foi over 100 milee, roughly 
paralleling the Yukon at  a distance vthrsjng from 10 ta 20 d e s .  

Tho principal tributaries from the south and east am CEume Fork 
and South, Fork. From the north and west the North Fork and 
Harrison, Crod ked, and Preache~ pmeb are the chief bnmchea. The 
hesdwaltem of the South Fork Tisa opposite those of Salche and 
Charley rivers. 4 

,!r.~rlhly dia&mp ojBiteh Creek al FrnwfmrmIc . R w J m  1908 lo 1911. 

Mmta 

lm. 
J u n s ~  ................................. 1,180 
Juty ....................................... 8 630 .................................... Auflslt 1 ' 6 ~  ............................... B ~ p t .  1-m.. 6:60 

The perbd, I dayu .................. 
1908. 

?&y lb-al.. ............................... 
June... .................................... ....................................... Jtily 
AugUat.. ...................... ... ...... 3. 
8tpternber.. .............................. 
Ol!L 1-2.. ................................. 

The perM, 141 d a p . .  .............. 
1QIO. my lM1.. ............................... 

June... .................................... 
July ....... 8 ............................... 
AUK&. ..................-.-.-.........-.. 
Rspwmbcr ................................. 
Oct, 1 4  ................................... 

Thm pi-iod, 147 d n p . .  .............. 
1911. -. 

May lMl.. ................-...-.......... 
June.. ..................................... 
dilly ....................................... 
Auwt. . .  .......... .. ............ ..... .... 
Beptemb w... ........ .. ................... 
Ort. 1-23.. ... : ............................ 

T h e ~ , l B a c l s y n  ............ : .... 



WATER BWFFLY OF W E  CIRCLE DIBT'WCT. 

Data. 

Ag- 1 
Jnly XI 

27 
27 
57 

BWeam md IDcaltty. 

QmMntmmrtb  ...................................... 
Wolf- IrntkaboPsmoatb .............................. ............ ' bath ~ c d d  J3ireh Cmmk a h  ~ l g  w~nd.~ Cmek.. 
k t h  P o r k a l B ~ h ~ k b e l o w  B g  WindyCreek .............. 
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Dis 

mite. 

. 
1x2 

EL8 
211 
310 
2 

I-- 

+ 
21 
4.2 

24 
h3 
3i 

Bw.4. 
0.14 
.W 
- 1 1  
. I7  . Za 
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Daily d i s h g e ,  in sewnd-feet, of Buckley Ba and S h p  creeks, 1911. 

a These discharges are well defined for all stages. b Approximate. 

NORTH FORK OF BIRCH CREEK DRAINAGE BASIN. 

Day. 

1 ............................................ 
2 ........................ ..... ...... 
3 ..................... ... ........... 

......... 4 ......................... .. 
5 .................................... 
6... ................................. 
7 .................................... 
8 .................................... 
9 .................................... 

10 .................................... 
11 .................................... 
12 .................................... 
13 .................................... 
14 .................................... 
15 .................................... 
16 .................................... 
17 .................................... 
18 .................................... 
19 ......................... .. ......... 
20 .................................... 
21 .................................... 
22 .................................... 
23 .................................... 
24 .................................... 
25.. ................... :. ............ 
26.. .................................. 
27 .................................... 
28 .................................... 
ZQ... ................................. 
30 .................................... 
31.. .......................................... 

Mean.. ........................ 
Mean QT square mile. ............... 
~un-0% (depth in inches on drainage 

ma). ........................... ... 

Eagle and Ptarmigan creeks, whose headwaters are opposite 
those of Crooked Creek, join to form North Fork of Birch Creek. 
Below the junction North Fork takes a southwestward course for 
about 7 miles, to the mouth of Twelvemile Creek, where it turns 
abruptly to the south and follows that direction for about 8 miles. 
Here its waters unite with those of Harrington Fork to form Birch 
Creek proper, which flows east to its confluence with South Fork, a 
distance of approximately 45 miles. 

Beginning at the head, the main tributaries from the north are 
Fish, Bear, and Twelvemile creeks. From the south, in the same 
order. Golddust and Butte creeks are the only important streams. 

Buckley Bar C m k  at mouth a 
[Drainage area, 10.6 squire 
miles.] 

Juna 

25 
14.5 
12.2 
11.1 

11.4 
8.2 
6.2 
5.4 
4.2 

3.6 
3.1 
3.6 
3.6 
3.4 

2.8 
6.2 

12.5 
7.9 
5.4 

3.1 
2.7 
2.2 
1.9 
1.6 

1.4 
1.4 
1.4 
1.1 
1.1 

5.61 
.528 

. .59 

% ~ , k $ ~ 7 ~ m ~  m$:8S."f" 

June. 
-------- 

101 

........ 
J ..... 

a208 
78 

53 

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

........ 

b255 

........ 

........................ 
51 

................ 
26 

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

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

......... 

8ept. 

0.78 
.76 
.74 
.74 
.74 

.74 

.76 

.78 

.80 

.82 

.83 

.96 
1.2 
1.2 
1.2 

1.2 
1.1 
1.1 
1.0 
1.0 

........ 

........ 

.W 

.087 

.10 

July. 

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

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

................ 
38 

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

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

8.2 

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

................ 
5.1 

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

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

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

........................................ 
4.0 

3.3 ......................................... 
.:.. 

Aug. 

........................ 
2.5 

................................ 
2..0 

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

9.8 

8.2 
10.2 
34 

................................ ........................ 
W 

16.0 
........................ 

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

10.2 
........ 

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

July. 

1.0 
1.1 
9.4 
6.5 
4.6 

3.2 
2.8 
2.4 
1.7 
1.2 

1.1 
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.74 

. 7 4  

.70 

.65 

.65 

.65 

.65 

.62 
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.52 

.52 

.46 

.39 

.36 

.36 
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1.65 
.I46 

.17 

Sept. 

8.2 

........ 

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

7.8 

........ 

........ 
12.7 ........ 
12.2 

23 ................ 

........ 

15.1 

........ 
12. 2 

Aug. 

0.34 
.34 
.34 
.32 
.32 

.32 

.33 

.34 

.32 

.34 

.34 

.34 

.34 

.34 

.92 
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1.9 
1.8 
1.6 
1.4 

1.1 
.%I 
.83 
.78 
.76 

.74 

.70 

.72 

.74 

.83 

.78 

.780 

.M4 

.09 



WATER SUPPLY OF THEL CIRCLE DQTRICT. 

Ddgr t i m e ,  in &#mt, oJ NO& Fort 01 B W  W,  1911. 

1 .................................... 
(1 .................................... 
8.. .................................. 
1... ....................... .:. ....... 
6 ............ .:.. .................... 
B. ................................... 
7:. ...................... ,... .... 
8. ................................... 
0 .................................... 

10.. .................................. 
11.. ............... .. ...... ,... ....... 
11 ............ ; ....................... 
13,. .................................. 
14.. .................-.....-.......... 
15.. ............................. ... .. 
16, ................................... 
17.. ................. ... .. ..,, ........ 
Is. ................................... 
1P ............... **.......* .......... 
XI. ................ .... .............. 
n .................................... 
a .................................... 
!a .................................... 
24 .....-............... .. ............. 
XI. ................. .. ............... 
aB .................................... 
27.. .................................. 
28. ....-.............................. 
29- ................................... 
8a .....-.......-...................... 
at.. ...-.............................. 

0 D14chmgm well donned &.low N l a w a d a t .  
bDMwgm isirly well dcAoed bt all srsgca. 

M i d -  mami- in North FmR of Birch h t  ~ * m g c  b i n ,  1911. 

B Frobably &bout the minlmum lor the aaason, 

Data. 
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18 
38 

f d y  17 
~ 0 ~ 3  

14 
fulg 17 
A a 3  

:I - 

Btmam md IoEslIty. 

.................................. Ptarmtgnn C m k  nt molltk.. ...................................... ....................................... 

. 1 Oolddaat Creek at dwth  
B ~ E @  cn~x st mouth.. ........................................... RearCreeka#moutb ........................... TwelvernlleCraek MIOW bum Fork ..... do ......................................................... 
..... do.. ....................................................... 
Nmlh Fork al T w e l d l a  C m k  at mouth.. ................... 
..... do ......................................................... ..... do ................ ... .................................... 

EQ. mite& Re.$. 
4.8 
3.6 
a.6 

Is.4 4.3 
22.0 b o  
=.a 4. 
IZ.6 4.8 
22.0 6.6 
22.9 2. 
n.o 7.5 

sse.gt. 
ILW 
.%3 
.38 
.3h 
-28 
. l ~  
.21 
.24 . I I  
.a3 



Crooked Creek, which is formad by the junction of Mammoth and 
Porcupine creeks, moanders through a rather broad valley for about 
30 miles and discharges its waters into Birch Creek about 10 d m  
above the Fourtaenmile Mouse. Not far below the Central House 
the valley loses it9 identity in the flah of B h h  Creek. 

Mmtodon and Indopondence creeks u n i k  to form Mammoth Creek, 
which receivm Miller Creek about 2 miles below this junction h& 
the west. The total lenghlt of Mammoth Creek is less than 4 milea. 

Deadwood and Boulder creoks ore tributaries from the wuth, 
below and abo~e tho Central X'fouse, respectively. They follow 
p d e 1  Gouraes about 3 miles apart, with a length of about 18 miles. 

Mbart Creek, tho principal tributary from the north, d r a b  the 
southern slope of the Crazy Mountains. 

Daily diadiarge, bn mmd-fect, oJ Crooked, Independmat, and Mdler m b ,  191 1. 



P O ~ M  bbw b 1 Bon- C m k  a 6 n .  Dm¶- Creek . b o l e  
n m r a C m h a  [Drslnage intakes [Dm4 Bwltch Crwku [Drain 

hw. arw.mgeq-mitea.] I 7 . 6 m - ~ . ~  -. ara sq- mileas$ 

o These dhlmgm Id& water dlmrted by dtch d ara deened Idow 80 . 
b A pfO*l-K 
* ~ e a ~ r l ~ w m ~ d ~ b e l o r ~ w m a d - ~ e a t  
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THE RAMPART AND HOT SPRfhTCIS REGIONS. 

INTROPUCTION. 

The Rampart and Hot Springs gold-placer districts camprise the 
greatar part of the triangular nrert lying between Yukon and Tanam 
riven west of longitude 150". Th e  Rampart district lies no& of 
the divide, on Minook Creek and ik tributasies; the Hot Springs 
district includes the baains of Baker and Patterson creeks, which 
flow dimdy i n h  the Tanma, and American Creek, which flows 
into Fish Lake. The region comprises also the territory lying 
within a few miles of the Yukon as far west as longitude IN0, 
which Is included in order to cover the basins of Grant, Illinois, ' 

and Mason creeks, tributaries d the Yukon fram the north below 
the mouth af the Tanana. 

During the season of 1911 the writer made: a &oIogic recomais- 
sance of the region outlined above rand learned the facts here pm- I 

mnted This- report, however, is intended to present only the resoltg 
of thia atudy that pertain to the general geology and mining aetivi- 
ties of the region, the more intricate geologic and pl~ysiogrnphic 
problems King left for treatment in a more complete report, now 
in pmparation, which will be accompanied by pEogic  and topo- 
graphic maps. 

Q E O O W .  

The RarnpardHot Springs region lies. near the geographic center 
of Alaska, between longitudes 150" and 154". adjacent to Yukon and 
Tmann rivers, which j& near its center. (see -&UIO~$C sketch map, 
Pl. xm.) 

The dr;rinage of tbe region is dl tributary to the Yukon and 
Tanam The largest of the secondary stream is Tozitna River, 
perhaps 100 miles  long, which enters the Yukon from the north 
about U miles below the mouth of the Tanana. The other dreams , 
of the region are datively mall, the Jar@ king ody about 
20 miles long. 

The p a t a r  park of the Rampart-Hot Springs region has strong 
topgraphic relief. Elevations of 9,000 to 4,000 feet am common, 

m 



and the mhya are usually steep sided and are carried with low 
gradients we11 back into the bills, where they head abruptly. In the 
lower pasts of the smaller vallm and along the larger stmum 
extensive lowlands are developed. 

The cIimate of the region is that p d e n t  in the interior of 
s l a s h ,  being &arid and marked by great seasonal variations in 
temppmture. Continuaus observt~tions for a year at Rampart and 
Supplementary w r d s  for shorter periods indim* an annual pre- 
cipitation of 13-96 inches. k Ionger perid of ohmation might . 
alter thik f gum somewhat, but not enough to  show more than a very 

- ecanty rainfall. I 

T'h6 annual temperatures of the region am surnmarimd by Brooks1 
in a m n t  report, Conming the interior province of Alaska, 
which includes the area under discn~ion, he seya: " T ~ B  average 
winter temperature in this province is -P to  - lo0, with a minimum 
of -65" to - 7 6 O .  For the snminer months of June, July, and 
Angnst the mean is 50" to 60" and the recorded maximum 9Q0." 

The open wmn in the Rampart-Hat Springs region c o m m e m  
beheen the Ist and the 10th of May and ends between the 1st and 
tha 15th of Octa'ber* 

Timber suitable for fuel and soma mitable far lumbsr growa in 
aIl the vaIlqs of the region. Spmce is the most important kind, 
being more widely distributed than any other and in places supply- 
ing logs that measure more than 2 feet in diameter. C o t t o n w d  
snd birch am a h  valuable, especially near Fht Springs, where the 
trees are unusually large. A few tamarack wem noted on s m e  of 
the Yakon tributtrries, and willow and *rub alder thrive k d e  the 
~ t m m s  nnd on the higher slopes. MbabIy four-fifths of the tim- 
bered areas have been burned over in the last  decade, and the supply 
has been cormpondingly r e d u d ,  

Agricultural products, including the odinl~ry vegetables and a 
variety of grab, am grown s u c c ~ l l y .  The Government egricul- 
turd station at Rampart is experimenting with these produch with 
enconraging results. 

The mining districts mpport mveral mall &tlanemta Ramprt 
on tha Yukon and Hot Springs on a dough of the Tmma mpply 
merchandise and busjnws facilities to their respective districts. 
There are two other settlements in the Hot Springs districLTofty 
on Sullivan Creek and Glen on a tributary of Baker Creak. A few 
d i n s  and road houses are grouped on the bank of the Y u h  near 
the mouth of Grant Creek, of the Gold Mountain distrjct, The 
largest settlement of the region is Tltnane, on the right bank of the ' 
Yukon n a r  the mouth of Tanana River. It ia the connecting point 

1  rook^, A. R, T h e  Mount WcKlnley region: Ird PA* V, 8, QwI. l-J Ha 7 h  
aeil, p 388; 
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- fm the Y n h  and Tanana River routes and the seat of Fort Gibbon, 
a United States rnilitarg posh 

access to alI parts of the region i~ afforded by Yukon and 
Tanana rive- which am navigated by a fleet of wellequipped h a m -  
boats daring the open season, usually from early June to the la& 
of September. The freight rates from Seattle depend on the nature 
of the commdty and the routing, as indicatd in the following 
table : 

ton. 

--- 
-* .. . . . . - * , . . . . . 
-. . . - - . . . .. . . . . - . 
nor Spdng3.. . . . -. . . . . . 

hd fre'iht rates f m  river points to the creeks vnry with mnd 
conditions and the e w n s  of the year. In both the Rampart and 
Hat Springs districts some excellent roads are maintained. Tbc 
rapid development of the Sullivan Creek placers within the lmt two 
yeam has demanded additional road improvements, which were being 
pushed during the mmmer of 1911. The summer rate on goods from 
Hot Springs to Tofty, a distance of 12 miles, was 5 cents a pound, 
and considering the difficulties of the journey this charge wns not 
unreasonable. When the road now under construction is completed 
the summer rate will probably be d u c e d  to a b u t  the present winter 
rate, 14 centa R pound. 

1U1 the river communities are in touch ;it h the United Skates mili- 
tnrg telegmph, the lines of which are shown on die map (PI. XIII), 
h l  telegrnpb linea give service in the Rampart and Hot Springs 
districts Regular United States mail service extends to an the set- 
tlements in both winter and summer. 

b b r  was pfmtiful during the summer of 1911, wages being $5 
a day and board. This amounts to a total expnse of abont $6.59 
a day for each man. 

amD-BQII. 6%1&18 
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The base of the geal&c column in the Rampart-Rot Springs 
region is r e p m t e d  by a wries of mtamarphic rock Although 
mainly of sd imentnq  origin, igneous flows are common in m e  
of its members, and Iocally it contains granitic intrusivm DifYer- 
ences in origkttl constitution and in degrees of alteration have 
d t e d  in wide divergence between the rock types included in the 
series, It is probably in the main of Paleomic age, but it may also 
include Mmzoic beds, The metamorphic swim is overlain locally by 
Tertiary beds and broadly 'by those of Quaternary age. Granitic 
intrusive3 are distributed widely through the region in small, discon- 
tinuous areas. They are ammpanied by a complex system of dikes, 
which are probably related to them genetically. 

BlE'PAlUO&PBIU BE-. 

The metamorphic series'can be rtrranged in four lithologic divi- 
sions, each division including a different p u p  of mlr types that 
are constantly aaskated over a considerable arm. The arens m u -  
pied by the several groups are distinguished on the mnp (PI. XTII). 
The northernmost area of the other rocks is occupied by a p u p  

of greenstones, derived horn ultrabasic flows and tues that are 
mainly of a diabasic character. With these basic roch are m i s t e d  
eonsidernble areas of rhyolite and s smaller quantity of date, chert, 
and impure lim&one. 

South of the greenstone area, between Yukon and Tanana rivers 
and the Gold Mountain districh are areas mupied by a more highly 
m e t a m o r p h d  group characterized by an abundance of crydalline 
limestone and a variety of schists. The latter are mainly quartzite 
~chiSts, hut include also quartz-mica schists, garnet schist, penstone 
schist, and calcareoas, graphitic, and feldspathic mhists. The green- 
stone and feldspnthic schists grade into less metamorphowd types 
that are clearly of igneous origin. Some of the quartzose schists 
are apparently sheared chety rocks, which wemi developed throngh 
replacement of original limestones. T h e  rnicaceoudi and garnetifex- 
ous ~chists are associated with permatite dikes and quartz veins and 
comprise only a m n l l  part of the mass of the p u p .  
From the foregoing deaeription it is apparent that the limeitone 

and schist groups have mffered both regional and contact meta- 
morphism, and that, so far as their physical condition indicates, 
they nre older than the pnatones  and the other groups that  remain 
to  tw described, 

The third area of metamorphic roch in.cIudss most of the Hot 
Springs district and reaches northeastward beyond the limits of 
the quadrangle. 1t is occupied by phyllites, qu~rtzites, tans whisk- 



1- altered than tbe limestone-schist group and apparently overlying 
th8m. 

Sduth of the last area and occupying the big h d  of Tanana 
River mutheask of Baker Flat is the fourth group of the meta- 
morphic rocks, which includes highly contorted red and green slate, 
sandstones, and fine conglomerate1 

TERTIARY SED-S. 

Several small isolated areas of Tertiary d i m e n t . ~  occur in the 
region adjacent to Yukon River. Thw rocks rest unwnbamably 
upon the various members of the older formations and -yield fossil 
plants and invertebrates of Eocene age. 

Unconsolidated d t s  and gravels mantle much of the ragion. The 
former are belimed to be mainly of lacustrine origin and they are 
wigned provisionally to the Pleistocene epoch. The pve~Beposits 
are of two types-a widwpread deposit. of variable t h i c h m  under- 
lying the silts, and the fluviatile deposits of the modern flood plains. 
NE of the unconsolidated sediments of the region have been included 
under the same pattern in mapping. 

The oldest, ignmus mka of the region are probably the flows and 
tuffs of the metamorphic series now altemd to penstonss. 

Prior to  the principal deformation of the metamorphic series, ex- 
hs im intrusions of p n i t e  occurred in the Gold Mountain redon 
and farther west. These intrusions are now represenhd by gneisw 
and feldspathic schists in the prominent range of mountains that 
extends muthwegtward along the Yukon fm a point near the 

- head of Mason Creek. 
At a much later periad (late M-ie or early Tertiary) extm- 

- sivo intrusions of granite m u d  in discontinuous areas widely 
mattered over the region, accompanied by the formation of an 
elaborate system of dikes, rnnging in campmition from pn i t e s ,  
apl ik,  and acid pegmatites to pbbros end diorites. I 

ECONOMIC GEOLOGP. 

Pmld is the only m i n d  whom occurrence in the Rampart-Hot 
Springs @an has proved to be of economic imprtanea, It has 
been mind pro6tably in both the Rampart and the Hot Springs dis- 
tricts and is lmown to occur at  a number of other localities. 

l B r m b ,  k a, Tbe M m t  McKinley r a m  : Prof. Paper 77. 8. Qeol. Survey No. 10, 
1911, p. 16. 
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Tin ocmm with the gold in the placers of Sullivan Creek, and smmll 
quantities have been recovered incidentally to the gold mining. So 
far, however, no serious attempt has been made to recover any large 
part of the tin ore, and onIy n small quantity haa been shipped, 

Lignitic mrsI occurs in the Eocene beds near Rmparf, but no seams 
thick enough for profitable mining have been found. 

HTBTORY OF PROSPECTING AND -Q, 

Placer gold ww discovered in the Rampart quadrangle probably 
as early as 1898, The first discoveries were made on Minook Creek 
and its tributaries, and since 1896 systematic mining has been done 
in this district. Later, as the am& being proRpeded hmased,  placers 
were located and mines developed on the tributari~ of Raker Creek 
along tho northern border of t,hhe flats, and still later on Sullivan 
Creek and neighboring streams tributary to  Patterson Creek 

Prmpocting on the hibutaries of the Yukon and Tanam west of 
We productive arena has revealed the pressnce of gold at  severat 
places. (See map, P?. AXKC). Although much ground is held on 
some of these shams ,  especinlly in the Gold Mountain region, the 
presence of gold in c~mmercia? qz~antities has not hen  dernmstrated. 
In the Gold Mountain region this mny b largely due to the facts 
that verp little byand snnunl aswwmeint work is being done and t h ~ t  
this work is largely of a futile character. 

The scene of pentest activity in mining in the Rampart qundmngle; 
has qhifted southward with successive discoveries, The Rampart, dis- 
trict yielded its greatest olitpl~t in 1906 and 1907. The placers along 
the north margin of Baker Flats reached their maximum production 
about the same time but have not fallen off so rapidly since. The 
Patterson Creek lml i ty  has steadily increased its prod~~ction sinm 
opemtions wem hegun, the season of I911 recording the In-t out- 
put in its history. 



Vdue ot gold pmduced 4n the Hot dprbm?~ distkcb. 

The distribution of the gold in the Rampart-Hot Springs region 
is definitely related to the metamorphic rocks. The bedrock in the 
brnpttrt district is the lower part of the greenstone group, which 
includes besides greenstones a variety nf mom or l e ~ s  altered slakes, 
cherts, and impure limestones. The Hot Spring district, from 
hericrm Creek to the Bnker Creek placers, lies within the slab- 
quartzite-schist a m ,  and the placer ground of Quail Creek, which 
heads against Little Minook Crcck, is n contin~~ation of the same awa. 

Quartz veins are so plentifully diskribnted in the older mks of 
the entire region that n p n l e r  abundance in tlre areas yielding the 
pl~cerw can hardly be asserted. But nlthough as a rule the quartz 
veins are barren of visible mincralixntion, there is some evidence that 
in the placer districts they nrc gold haring. On Little Mincmk a 
veia 6 k t  wide is said to yield gold on being crushed and panned. 
In &a Sullivan Creek placers the richer grotlnd is thought by the 
opemtors to be marked by nn unusual abundance of quartz veins. In 
both distrids nuggets composed partly of quartz are common. Tn 
the Gold 'Mountain district is n. quartz vein known to be auriferouq 
but a11 unsuccessful nttempt has proved that it is not of sufficient 
extent or ricbnc.ss to bo mined profitably. 

Although there i a  evidence that much of the placer gold comes 
from quartz veins, another source is ~uggested for R pal* of it at  least: 
in the Hot Springs region. Nuggets from What Cheer Bar near Glen 
include fragments of black slate. The tailings of one of the Sullivan 
Creek mines contained a piece of qnartzite having tiny stringers of 
gold running along its cleavage planes. On these creeks it would 
appear t,hnt the gold was deposit& in the avuila6Ie spaces in the 
countq rock, wholly without @ n e e  minerals. The formations com- 
prising the country rock in all  the placer districts contain members 
that are very rich in crtrbonaceous material. Carbon is believed to 
hflagnca the precipitation of gold under certain conditions, and it 
mrns +ble that the distribution of p I d  in the region may b 
related in some degree to that of the carbonaceous beda 



Still another 80- of gold may be the hematite deposih in the 
neighhrhood of the granite areas near Hot Springs and Roughtop 
Mountain. Brcciated zones of the country m k  ranging from a few 
inches to sev-1 feet in width have received deposits of hematite. 
Samples taken from t h e  deposits in both Imlities me said to yield 

a steady assay returns of several dollam a ton in gold Although this 
is an unusual made of occurrence for gold, the hematib deposits m y  
pwibly h auriferous, but further sampling, including entire cnxss- 
cuts of minable Mi= of the ore, will be required befm their 
wonomic value will be established. 

The aurifemna gravel deposits of the Rampart-Hot Springs region, 
cansidered in their relation to modern topography, are of two types- 
stream grevels, forming the beds and flocd pl&s of m d e m  streams, 
and terrace gravels, situated above the present valley doors. Sme of 
the terrace gravels cover benches that undoubtedly owe their origin to 
the present stmams, but the relation of others ta streams is dou&.fnl. 

B T B E b Y  6MVELL 

The stream graveIs have yielded the greater pmt of the production 
of the Rampart district, the operations on dl the emka except Hunter 
being confined to them. On Hunter Creek only a mall part of the 
prductiaa has come from this source.' f i e  stream gravels of the 
district are shdow as a ruIe; on Minook Greefr they are from a few 
feet to 15 or 20 feet thick, and on the maller stmma the mge is . 
even less, the m a 1  thickness being about 6 or 8 feet. The gravels ' 
are us~rally covered with a deposit of muck and silt, which thickens 
as the sides of the valley are approached. 'It appears that the valIeys 
were at one time more or less completely Hled with silt, a large part 
of which ,has since Been removed. Near the course of ,the streams, 
whem the morn1 has 'bsen most complete, open-cut methods are 
employed; but nearer the valIey walls, where the overburden is very 
heavy, drifting becomes necessary. 
In the Hot Springs district a large part of the production from 

the streams tributary to Baker Creek ha8 come from the stream 
gravels. The d~posite- of this type are similar to  t h w  of the Ram- 
part district, except that they are genemlly overlain by n much 
thinner overburden of silt or muck. The stream gravels of the Pat- 
terson Creek group have not been productive. They carry  gold in 
mall quantities, but are nowhere rich enough to be mined profitabiy. 

Terrace gravels occur in both the Rampart and the Rot Springs 
district, In the Rampart district well-defined benches mmr on 
Minook and Hunter creeks. 



The Rmbr Creek benches 1 ie aIong the vaUey walls and may rep- 
m t  &ages in the downcutting of the stream. The lowest bench 
is only 15 or 20 feet above the stream, as a rule, and has been the 
principal source of the gold. Its bedrock surface is imgulrlr, in 
some plaaes sloping downward away from the stream tomcard the 
valley wall. The actud surface always slopes upward toward the 
margin of the valley, this being especinllg notjce~ble in the viciniq 
of lateral streams, The upper part of this bench deposit seems to 
be compcd  largely of materials delivered to the main v&ey by its . 
tributaries in the form of nlhlvial fans of varying steepness. The 
deposits of the lower fermce of Hunter Creek  re minable by open- 
cut methods along their streamward margins, k ing  made up, RS a 
rule, of 3 to 6 feet of grave& with a few feet of muck as overburden. 
The notable thickening of the overburden toward the margins of the 
vaIIq limits the extent to which such metllods ere rtpplicable, 

Rather indefinite remnants of terraces occur nt various elevations 
along the sides of Minook Valley, but only the lower bench, which 
m b 1 ~  that of Hunter Creek, ha9 been productive. 

The ridges betwesn the eastern tribritnries of Minook Creek am 
pul iarly  flabtopped and rise in a succession of broad steps to the 
eastward from 600 to 800 feet above the level of Minook Creek. In 
part they carry p v e l  deposits that have proved, locally at  least,, to 
be gold bearing. Pmpding has revenled various depths of the 
deposits at different places, tbe greatest hi- more than 100 feet. 
The mnterials of most of them inclade fragments of the locaI country 
roek, mom or I= worn, yellow days or siIts, and scattered quartzite 
bowlders, some of p t  size, which are foreign to the immdirtte 
neighborhood. Only very low values have been reported from these 
deposits, and their elevated position, even if they should prove to 
contain larger amounts of gold, mould render their exploitation verfr 
difficult. 
In the H& Springs district bench gravels have been productive 

on mosE of the gold-bearing strmms tributary to Baker Creek, and 
practically all of the Patterson Credk placers are in deposits that have 
no evident relation ta the present streams. 
The .peculiar type of bench deposits characteristic of the Hot 

Springs district is illushnted by What Cheer Bar* This deposit 
~ibjrts the point between Eureka and Pioneer creeks, about 250 feet 
above and 2,000 Teet up the side of the valley from the latter stream 
A space 9,000 feet long ~ n d  from 150 t o  200 feet wide has been 
mined and the resulting cut reveals the genersl character of the 
deposit. What Cheer Bar is a flattened space on a gently sloping 
valley side, which formedy bore auriferous p w I s  ranging in depth. 
from 3 to 10 feet. The gravels range in size from h e  material up 
ta bowlders w e d  feet in diameter. In its long direction h e  bench 



has no perceptible grade, but crosswise, in the, d M o n  ef Pioneer 
Creek, it slopes a t  a grade which waa f m d  mitubla for the sluim 
boxes but which is less than the general slope of the hillsida At 
the uphill side of the bench the bedrock rises at a steeper angle 
nearly to the d c e  and then flatteen to the general slope of tho 
billside. T h e  bwldirs found in the depmit are m o d y  of quartzite 
with some conglomerate, both known to occur within fha basin 

- of Pioneer Creek and perhaps in the hill on which the h c h  is 
developed. Other benches that mrry a little goId occur on the hill- 
Bide above What Cheer Bar, and farther up the valley of Pionew 
Creek on the =me hillside similar deposib have been productiva 

A heavy d e p k t  of gravel occurs along the north side of Baker 
Flats west of Eurekn Cmk, apparently unrelated in its origin to the 
present streams, which flow transversely acmes it. klthough, as a, 

rule, this deposit has proved of too low a tenor to lx worked, it 
carries some gold and probably has ken the amme of much of the 
gold found in the gravds of the streams where they cross it. 
In the ~ a t t e r b n  Creek lwlity shallow gravels are worked by 

open-cut methcds on Quartz Creek and T0ft.y Gulch. The deposit 
on Qunrta Creek, known as Homesteke Bar, is about r quarter of 
a mils from the creek on a slightly doping hillmde. It consists of 3 
or4 feet of gravels overIain by 3 feet,of yellow silt. Thegravels are 
little worn, except a thickness of about 1 foot next to b e d r d .  
The entire hillside is covered with deposih similar to those being 
worked except that they rrrrry less pId.  The workable deposit ex-. 
tends horizontally dong the hillside, and there are no surface Indi- 
a t i ons  to show its extent. Hamever, the bedrock slopes at a lower 
angle toward the meek than the surface of the ground, and at the 
uphill margin it rises mo* sharply, forming a s ~ c a l l e d  "rim." 
The "rim '" to mark the limit of the richer deposit, The 
ground is worked groundsluicing and pick-and-shovel methods 
On Tofty Gnlch a considerable open cut has k e n  made on a h c h  

on the hillside about 1,000 feet from Sullivan Creek. The deposit 
conslisted af 4 to 43 feet of gravel wvered by several feet of yellow 
silt and black muck. Large bowlders were very common in the top 
layers of the gravel, some being found in the lower part of the silh 
The black muck contained n great quantity of m l ~ l s h  of hws, which 
added considerably to the difficulty and expense of mining. In 
working t h e  deposit the top layers of muck and sift were gronnd- 
aIuiced off, dynemite being employed to  break up the tangle of wood 
d4bris in places, after which the p a e l s  were mked to the sluice 
bxes with a steam scraper. 
. T h e  other placecs. of Sullivan Creek and.thm of CacGe Creelr are 
deeper, being from 80 to 75 feet below the surface. n e y  am wsrkd 
by drifting, machinery being empfoyed ta hoist the gravel to the 
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mrEace. Tbe thicknm of the gravel deposits mmges from 10 W85 
feet, the remaining depth being made, up by an overburden of silt. 
At one place between Cache and Sullivan creeks a rt.hickness of 90 
feet of silt is a i d  to have been penetrated in sEnlang an mmessful  
prospecting aheft. The gravels include some well-worn malterinb, 
but ere mostly made up of angular fragments of the country rock. In 
fact, it is often difficult to distinguish the surface of the bedmk 
because it is so clmly resembled by the fragmental deposih. One 
pmqmt hole was abandoned on reaching a lens of these deposits, 
but when deeper holes revealed rich gravels near by, the shaft ww 
sunk deeper, and on reaching the true bedroak workable p v e l s  
wem found. 
The better worn materials are umrualy of the most resistant types, 

a Rsrd v i h s  q u e i t e  being common. Many bowlders of this 
type, too large to handle, are encountered in all the drifts; in some 
5doat drifts aU the vertical space is taken up by a single bowlder. 
Howmr, as t h m  bowlders are pera l ly  more or 1- isolated, they 
p m t  no serious dificuIty to the miner. 

Most of the b d m k  wrfw'is considerably weathered, b&q b m  
eiated and carrying gold to a depth of a foot or more. The bedrock: 
in all t h e  deeper mines has the form of zr succession of Aat benches 
that rise one after another toward the higher pound. The richest 
p v e l s  are commonly found near the uphill margin of the benches. 
The auriferous gravels of American Creek are mmewhat similar 

to the bench gravels of the Patterson Creek l a l i t y .  The later 
disQodm are reported to b~ on bench ground rather than in the 
stream p v d s  The depths r a n p  from 10 ta 20 feet ,The gravels 
are worIred by drifting, and so h r  no staarn machinery has been u d  
in hoisting. 
On Grant Creak and m e  of its tributsrim and on Illinois Ck+ 

in t.he Gold Mountain district, good prmpts  are reported to have 
ban  faund, but ao far no valuable deposits have been discovered 
Pmqmting is seriously hindered by the p a t  dopth of the p v e I s  
in much of the district and by Iive water where they are thawed. 
On %oig Creek a hole is said to have h e n  sunk 133 feet and then 
abandoned, on account of live water, without having reached bdmk 
The hole is mid to have penetrated seveml be& containing a little 
fine gold. 

On Grant Cmek the results have keen much the same, hales sunk 
fmm 30 to  135 feet having been abandoned on account of live water. 
The only holes sunk to bedrock on Grant Creek are abut 2-& miles 
above its mouth and me about 30 feet deep. A few holes about 20 
feet deep have been driven on Lynx Creek, the principal astern trib- 
uhrp of Grant, discovering a foot of gravel on bedrock, which is 
said to have yielded at the rate of $10 or $12 a yard. After a little 



drifting had lbeen done the works were abmndoned. On American 
Gulch, a small tributary of Grant Creek near its head, the gravels 
are said to yield the best prospects f m d  in the region, some estimates 
putting the values as high m $1 a square foot of bedmk. The 
gravels are 10 to 12 feet deep and are thawed. The construction of 
a bedrock bin, which has been unsucoessfuily attempted, wonld ' 
doubtless permit more definite knowledge of the deposit tn be gained. 

WATER IUFW,Y. 

With the exception of Minook Creek and its tributariee, Hunter 
and Hoosier creeks, the streams of the h p w t  and Hot Springs 
districts afford rr very scanty supply of wt~ter for rninicg. Hunter 
Creek usually furnishes water sufficient for two 3-inch nozzles under 
a 150-foot head; and in time of freshets, of conme, the diecharge is 
much greater. Its recoded minimum flow' is 3.7 m n d - f e e t ,  or 
about 150 m i n d  inches, and its maximum, 27 second-feet, or more 
than 1,000 miners7 inches. Hoosier Creek is very nearly the sahe 
size. Little Minook Creek carries lesa @an a sluicehead dt~ring much 
of the drier park of the season. 

Eureka Creek at its mouth has a dkharga similar to that of Hunter 
Creek. About half of this is contributed by Pioneer Creek nnd 
about R fourth by the main head of Eureka above Pioneer. None of 
the tributaries of Patterson Creek at the loutIity of the mines fur- 
n i s h ~ ~  sufficient water for constant sluicing during much of the sum- 
mer, and pumping is commonly resorted to at most of the planta. 

Generut at-t.-Active mining in t.11e Rampart district during 
1911 was limited to  Hunter and Little Miuook creeks of the Big. 
Minook basin and Quail Creek, a tributary of Troublesome Chek. 
In general, a lower tenor of gravels was encountsred than in former 
years, and the dificllltics experienced in explaiting them were greater 
owing to an inmeam of the overburden as the valley wails were 
approached and to obshction to the disposal of tailings dna to 
former operatiom 

Huntw Crse&.--On Hunter Cmk two hydraulic phts  wem 
operated during the Bummer of 1911. A stearn hoist was installed on 
dawson creek,-s tributae of Runter, but owing to an accident was' 
abandoned for' the summer. A sing]; claim w k  worked in small 

1 Covert, C. C. md ElImorLb, 6. I, Wa-17 lnvmtlgatlmm In the Ymkon-%s 
w o n ,  Alauka, 1907 and 1908; Water-Emply Paper U. 8. GmP. 8am~. No. 228, 1809, 
pp. 5S-08 ; elso Etlswortb, C. E, Wnter nupply of tba Yakon-Tanlna seaon, 1909: RulJ. 
U. B. Geol. gurney No. 442, 1810. pp. 27W8f. 



way with pi& and shovel. About 12 men were employed on four 
claims a part of tha summer. 

Litle M h o k  Creek.--On Little Minook C m k  five claims were 
worked to some extent during the year. The operstions included 
winter drifting on t.wo claims, and the use of twa splash dams during 
the summer employing about 7 men. 

Quai2 Cm7c.-This creek w m  not visited by the writer. It was 
Jarned, bowever, from the miners near Rampart that four splash 
Gams were 0perate.d most of the summer, employing Erom 8 to 12 
men at  diffemnt times. 

ROT WRING8 MIBTBIOT. 

G& stakmed.-The year 1911 witneswd a marked decream in 
mining operations in the part of the Hot Springs district tributary 
to Baker Cmk contrasted with an increased activity in the Patterson 
Creelr camp. In the former locality Thnnlrsgivinp, Omega, Pioneer, 
Eureka, and Hntlinana creeks were active. In the latter mining was . 

in p r o m  on Sullivan, Cache, Quartx, and American creeks. 
Tha&agi&mg Cmk.-In the early summer a b u t  20 men were 

employed on Thmksgiving Creek at groundsInicing and sl~oveling in. 
La& in the season operations were at  a standstill owing to lack of 
water. 

Omkga Owe&.-A single claim is reported to have been worked an 
Omegm C-k in 1911, drifting m d  hoisting being dons by hand. 
The ground was about 16 feet deep, and the results wem mid to Im 
satisfachry~ 

Eumku 0 4 . - A  steam scraper mas employed in openat  work 
on Eurela C& near the mouth of Boston Creek On the upper 

.part of Eureka a claim was worked by means of of sphlash dam. Eight 
or 10 men were employed on, this 4. 

P k e r  Creek.-Four men were employed at  shaveling in on the 
h e h  ground of What Cheer Bar, on the right limit of Pioneer, a 
little abaee its mouth. Two or three claims were being worked 
higher up on Pioneer, but were not visited. About 15 men were said 
to be smployed in the summer workings on Pioneer. 

EdEinanar 0mek.-Four men operated two splasb-dam outfita an ' 

the upper part of Hutlinann Creek during the summer* Nothing 
debite wm learned of their sucoess. 6 

SuEliztQm Cwek.-The p a t e s t  activity in the whole region was in 
the Sullivan Creek locality. Six steam hoists, employing about 150 
man, were in operation most of the summer. The daims mnge in 
depth to  bedrock from 30 to  70 feet, most of the overburden being 
yellow silt and the rest gravel and black muck. 

4 The @Id is usually in the bottom 2 or 3 feet of p e l  and in the 
shattered bedrock. The tenor of the gravels e x p r e d  in terms of 



. the area of bedrock uncovered ran from about 50 cents a square foot 
to more than $20, Selected pans from the pay streak of the richest 
claim are r e p o d  to have carried $10 to $15 in gold. The tenor 
of the gravels actually removed ranged from about $3.120 a yard tto 
verg much higher figures, as may be inferred from the rich pbm 
described above. 

The costs of mining vary with conditions en the different claims 
and the management employed. Many of the plants were compelled 
to pump water for sluicing, which adds considenibly to the expense 
for fuel and cost of upkeep. The lowed estimate of the cost of 
operation was 35 m t s  ta square fmt  of bedrock, which is equivalent 
to  about $2.50 s yard of gravel. Under some conditions the costs 
were probably double this amount. 

Valuable p v e l s  mere discovered dnring the summer on a claim 
adjacent to those being worked and further prospecting will very 
likely disclose a diII wider distribution of pay in this I d I t y .  

Caoh 17reek.-Threa steam hoists were operated on Cwhe h k  
in the early part of the summer, but at the time of the writer's visit 
two had shut down. The third plant w m  emplaying abut  25 men, 
bat had only a amall amount of grand r e m ~ i n i n ~  to lx morlred. 
The genera1 mining co?ditions am simitar to thm-of  Su21iran Creek, 
the pay gravel being at a depth of 50 feet and the wator supply 
q u i r i n g  the w of the pump for sluicing. 

Qu&s Creek-A singla plant was operating on Quartz Creek 
Tha graund is on a bench on the right limit of the creek and is 
shallow, allawing the use of open-cut methods. A large area had 
been stripped by groundduicing off a covering of moss and about 8 
feet of muck, and two men were shoveling in. The p v c l  deposit 
is drom 1 to 2 feet deep and consists mostly of angulnr, little-worn 
material, except very near bedmk. Although the entire wakre 
of the creek were diverted into the ditch they were sufficient for 
duicing less than hnlf the time. Them is mid to be pluch ground 
along this bench which could lm profitably worked if sufficient water 
could be h ~ d  for hydraulic mining, but which can not be worked by 
the mom expensive hand methods. 

Am,t~kun erne&.-Discoveries of placer gold on kmerican Creek, 

I 
a amsll stream flowing into Fish Lake about 16 miles west of the 
Batterson Creek mines, were reported early in 1911. Adiw pros- 
pecting during the summer located pay p v e 1  on nt lead four claims, 
from one of vrhich a considerable production is reported. A hand 
w h a s s ~  was used in hoisting the p v e l ,  the ground being only 12 
w 15 feet deep on most of the claima Thirty to 50 men wem on the 
.cmk m& of the mmmer and preparation was king made for ex- 
tensive work in both prospecting ~ n d  mining during the winter. 
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Smoothly rounded ~ebbles nf cassiterite, the oxide of tin, m r  in 
the placers of the Sulliv~n Creek group in company with the gold. 
The neighboring placers on Cache and Quartz creeks a r e  barren of 
the mineral, so that the area in which it occnrs is small, being less 
than a mile in its longest dimtion. In quantity, the tinatone or s t m m  
tin, as it is m m o d y  called, varies with the gold, the placers com- 
monly being rich or lean in both minemls. In the richest spots as 
much as half a pound of tin to the pan is reported, which at  the 
present price of the ore woald give the gravels s value, not allowing 
for costs of mining or transportation, of $18 to $20 a yard, according 
to may. 

Gravels that contain as little RS 9 pounds of cassiterite to the yard 
are being profitably mined in the York region, Naska, There cnn 
be little doubt that a p a t  part of the gravels mined on Sullivan 
Creek carry as high a content of tin and that some may run much 
higher, But on account of the inconvenience that the presence of 
the tin ore occasions in the separation of the gold it is deemed a 
nuisance by the miners of the district rather than a poasibIe resou- 

Tha kdrock source of the tin has been the subject of a grea t  d d  
of speculation, and considerable effort has been spent in trying to 
locate it. The search has been made in the region ~ r ~ m d  Roughtap 
Mountain rather than the neighborhood of the pIacers, under the 
impreasion thnt only an area of igneous w k  could supply the min- 
eral. Although it is true- thut in i t s  typical oecurrenco in bedrmk 
them is an evident relation of the ore to soma igneous rock from ' 
which the tin-herring solutions probably emanated, cassiterite rnny 
alw occur in quartz veins and mnll  djkw at some distance from any 
largo igneous mass. Them is a strong likelihood that the tin of the 
placers has not been brotlght a great distance to its present position 
but that it has been derived from veins und dikes of the country rack 
thalt have been eroded from the same area in which the tin-bearing 
placem a m  found. Bedrock p r m p ~ t i n g  in the vicinity of the mines 
is difficult, owing to the thick covering of gravel and silt. A closer 
m t i n y  of the bedrock exposed in the miws and in the neighboring 
hills is desirable, especially of the qnarte veins and miEaceous dikes, 
which may pmibly be tin bearing. Should any engular and little- 
worn cassiterite be found in the gravels it would IM good evidence 
of a bedrock deposit near nt  hand, That the quartz veins of tho SuI- 
limn Creek area are probably the murcs of the tin as well as of s 
1- part of the gold is indicated in the atrudure of the ore, which is 
in the form of a recemented breccin. The fragments mmpming the 
breccia are vein quartz; the cementing material is principally casr 
&rite. Blue and brown t o m a l i n e  and small quantities of fluorite 
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also fdl spaces be- the qnartz hgments in some of the apeci- 
mens. Frbm thh strnetnre it is infenad that the quartz veins were 
originally formed barren of the other m i n e d  dung the joint p1ane~ 
of the eountv d, and that subsequent dynamic stresses caused 
movement along these planes and the brecciation of the qmrta veins. 
Them dresses were possibly due to the injection b a t h  the Pegion of 
an igneous mass which may have hrnished the tin-bearing emana- 
tions from which the o m  were derived. 



THE EUBY P U C E R  DISTRICT. 

The m n t  activity in the Ruby gold-placer district is, in a measure, 
a mnewal of interest on a larger scale in a district that hss received 
e smell amount of attention from' gold seekem since 1907. Lab in 
the summer of that year a report was circulated along the Yukon 
that p r o w  of placer gold had been dimvered on Ruby Creek, a 
southern tributary of the Yukon a b u t  3 miles long, T h e  djscovery 
wss made nk the mouth of the creek in some fine gravel at  the level of 
the spring high-wahr mark of the Yukon. 

'She accessibility of the locality, mpecially from Tmana, Rampart, 
md Fairbanks, atkachd many men there during the later part of 
1#7, who, without making any actual discoveries, located extensive 
tracts as placer-mining pound. Most of those who came ttt that time 
were not prepad to remain longr than a few weeks. Only abut  30 
men remained in the vicinity of Ruby Creek during the winter of 
1007-8. Some of these prospected with the crude facilities et  hand 
m various c m k s  within easy reach of the Yulmn. A number of 
holes were dug during tho winter, largely with the aid of three small 
Bteam bilemy but the result of thase operations was apparently not 
encoumging, for by JuIy, 1908, most of the men had left the district 
and the only property then worked was Discovev claim, on Ruby 
Creek. Mining wns renewed on this clsirn in 10CM and 1010 and 
carried on for a manth or so in the early p a t  sf each summer, while 
there was enough water to sluice with, and rmveral thousand dollars 
worEh of gold was thus taken out of m open cut. 

During the summer of 1911 the repod of new discoveries a t h c k d  
n large number of persons to this district. A new settlement named 
Ruby, the population of which has fluctuated batween several hun- 
dred and a thouaand or more p m m ,  was estabIished on the muth 
bank of the Yukon at  the mouth of Ruby C m k ,  the town site bing 
on Discovery claim. The accsssibility of this district, due to its I-- 
tion on the lower centml part of the Yukon, the main rouh of trans 
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prtation into the interior of Alaska, mdoubtedly l d  to this influx 
of population, 
The actual dimmries of placer gold up to the t h e  of the latest 

reportq however, do not mnm to indicate that this d l  lm a new 
'bonanza field, but they have beerr interpreted by some to indicate the 
existence in this vicinity of much moE extensive deposite of gold- 
bearing gravel. Whatever may prove to be the fact the community 
is in exceIIent mndition to open up rapidly to a producing &age any 
mining ground that may be prospected thoroughly enough to demon- 
strate its value: Ground that would not pay to mine in many other 
districts in the Yukon Valley should be profitable here h a u a e  of the 
accessibility of tbe fiatrick It is reported that. active preparations 
are now being made for &e commaial davelopment of wversl 
properties. 

The writer a p t  mven d a p  in making a has@ examination of this 
district in July, 1908. In 1910, the most mountainow part of the 
digtrict, lying along the divide between tha basin of Nowitna, River 
rtnd the basins of the Yuko and North Fork of the Innoko, wm 
traversed topopphically by a survey party under C. G. Andemon. 
R. E. Birkner, a member of this party, made mms geologic ohms-  
tions dong the route tmveled. The following statement is based on 
the above official investiptions, supplemented by information derived 
from various sources, b u t  especially from notes on the most recent 
developments furnished by Mr. Harrg G. Abercrumbie, &~~)mpnriied 
by a sketch map of the drsinage of the district, showing the names 
of the creeks. A drainage map of the district (PI. XIV)  has been 
pnepared, which is b a d  on Mr. Anderson's m e y ,  1910, and Mr. 
Abercbmbie's sketch map. 

QEOQ-. 

LoUATIOn &xD ExTmm. 
!Fhe area known as the Ruby placer-district (see map, PL XIV) , 

fram the name of tho mal l  &am on which gold was first d h v d  
in it, lies along the south bank of Yukon Rivsr, about 176 miIm b l o w  
the h e n  of Tanma and 110 mile8 a&ve Nulato, the two nearest large, 
settlements on the Ynkm. On the northwmt it is bunded by the 
valley of Ynke River and on the southeast by the mllsy of Nowitm 
River. m a t  part of the Raiyuh Mountains included in the Ruby 
district may be deemed to extend southward to Twin Butte Moun- 
tain. This mountain, whwe elevation is about 1,700 feet, is situated 
about 82 miles muth of the Yukon and is separated from what may b 
considered as northerly outliers of the K~iskokwirn Mountains by a 

XHaddren. A. G., Gold plamm at  the Ruby Creck diutdct : Ball. U. El. -1. Barmy No. 
3m. 11.1909, pp. 229238;  and The Inoako gold-placer district, AIWlm, Ruby Creek nres: 
Bull. O. B. Qeol. Buwey No. 410, 1810, pp. 76-80. 



saddle mme 4 or 5 miles wide, nrhase elevation is abu t  600 feet above 
err level. This low pass lies about 8 miles east of Twin Butte Moun- 
tain and separates a western headwater of Solatna River, namd 
hnng Creek, from an eastern headwater of the North Fork of the 
b o k o ,  which drains the southeastern Banks of Twin Butte Moun- 
tain. As ihus bounded the Ruby district em'brerces an area extend- 
ing abut 85 miles horn  north to south and' about 30 miles fmm east 
to  west, and includes about 1,000 square mileg of territory. 

For a distanoe af 10 miles along the south bank of the %Iron the . 
Ruby Creek area is made up of rolling hills, from 400 to GOO feet 
high, which border the river, forming rock bluffs 200 or 300 feet high, 
These hills may be considered as forming the northeast end of the 
Kaiyub Mountains, which e d w d  for about 176 miles towttrd the 
southwest to lower h o k o  River. The Ruby Creek hill country is 
noteworthy as be'bg the onIy tract on the south side of Yukon Rivcr 
between Tmam River and Bering Sea, a distance of over 800 miles, 
mhere highlands of the older rocks and bluffs of consolidated bedrock 
form the immediate bank of the Yukon. The south side of the Yukon 
throughout all the rest of this distance is bordered by low banks and 
bere and them blufls of unconsolidated aIluvia1 silt, which covers the 
older hard-rock formations for distances of 5 to 20 miles or more back 
from the river. Southward from the vicinity of Ruby the rolling 
hills gradualIy rise to low, dame-shaped mountains, 1,500 to 2,000 feet 
in height. These mountains extend wuthwostward to the lower 
Tnnoko Valley as the Hsiyuh Range. Southeast of the Kaiyuh 
Rslnge are northwedern outliers of the Huskokwim Mountains, 
which are drained by the headwaters of h o k o  River, There is 
a tojlograpl~ic connwtian b~twgen these two ranges abut' 35 miles 
south of Euby, mnskting of a low saddb ridge a b u t  600 feet above 
sea level. 

D m b G B ,  

The drainage of the Ruby district is of that type which may be 
expeetea to characterjlze a IOT, rolling, moderately mountainous 
region that has been gradually worn dawn to its present form dnr- 
ing a long period by rather small streams having no great emsive 
pomer. xme of the p m n t  streams w r y  much water; their grades 
are not deep, and Chs character of the relief that they have produced 
srlggests that they have remained about as they now are since the 
Yukon cut through what appears to  have been a bedrock barrier 
arm= its,present channel in the vicinity of Ruby, or perhaps since 
an earlier time. 

The streams that drain the Ruby district may be conveniently 
described in t h e  groups-those which flow directly into the Yukon, 
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those which Bow eastward h t o  the Kmitna, and those which flcrn 
westward into the Y n h  and the North Fork af the Irmciko. The 
groups RiIl be considmd in the order named. 

Big Creek has its source 3 m 4 miles south of Ruby and discharges 
into the Yukon a h t  4 miles above the town. Independenm Creek, 
w h m  open valley stretches a l ~ a g  the western bbrder of the Wowitna 
Flats about 5 miles east of Big Creek, entern the Yukon some 9 or 10 
d e s  abore the town of Ruby. T h a  two &eruas drain the eastern 
part of the hilly conntry that borders the Yukon east of Ruby. The 
western pmt of  this group of hills is drained by Ora Creek, which 
empties into the Yukon about 5 miles below Ruby, on the eastern 
edge of the Yuko Fl'lah South of these creeks a considerable area of 
the hills is drained by the headwaters of Main Creek, which dm 
enters the Yukon after flowing westward amm the Yuka Flats. 
Ora and Main creeks are said to discharp into a slough that leaves 
the Yukon just blow the Ruby Bluffs. 

Dig and Ow creeks, as hss just been stated, opposite sides 
of the Ruby Hills, North of the divide that separates their upper 
basins from the channel of the Yukon lies a strip of hilly country, 
from 2 to 3 mil= wide and about 10 miles long, that extends along 
the south bunk of the Yukon, the Muffs already mentioned overlook- 
ing the river. These bluffs are separated by mall valleys which run 
at right angles to the Yukon and which are occupied by cmks from 
1 to 3 miles in length. These short stream that drain directly into 
Yukon River, named from east to west, are Flat, Center, M e h i ,  A 

Ruby, Short, a d  Hannah creeks. They all have a very scan9 
water supply. South of the hendwaters of Main Creek the Ruby 
Hills rise to low, dome-shaped mountains, which form a divide 
between waters that flaw eastward into the Nowitns and thwe that 
flaw mestward into the Yvko and thence into the Yukon. 

Xmitna River discharges into the Yukon from the south about 36 
miles above or east of the t o m  of Ruby, after meandering acrm 
wide flats that extend southward fram the Yukon for 30 miles or 
more. Vestward from these wide flats broad strips of bottom land 
extend up the valleys of the larger tributaries of the Nowitna, reach- 
ing well back into the Iow mountains. These mlleys are septlrsted by 
the IOW, partly timhred ridges and foothills of the northeastern end 
of the Raiyuh Range. A Irtrge western tributary of the KcmFitna, 
named the Solatna, has its sources on the ' sautheadeni d o p  of 
this part of the Kaiyuh Mountains, and its principal headwatbrs 
drain a considerable basin, which Eies within them northeast of Twin 
Butte Mountain. The western headwatem of the S ~ l a t n a ~ t h e  chief 
of which is hg Creek, arie southwest of the divide on the north- 
east side of which the above-mentioned streams have their sources. 
T h e  largwt streams whose sourtes ore in the Ruby digtrict flow east- 



w a d  into the Nowitna Flats between the Salatna and tbe Yukon, 
These streams, named in order from north to south, are Beaver, Flint 
Trail, a d  Quarta creeks, 

Tha latest dimveries of placer gold are on Long Creek, and some 
of its dozen or more tributariq one near its head named Bear Pup. 
and one near its mouth named Midnight being the mast promising ; 
~ l s o  on Flint Creek and i ts headwnters, Glen and Birch; and on 
Trail Creek, which lies southeast of Flint, 

Yuko River discharges into the Yukon about 28 miles blow or 
m a t  of Ruby. The yuko, like the Nowitna, meandera in its Iower 
coutw acrogs broad flats containing aloughs and small lakes. These 
flats ere bounded on the east and south by the northwestern flanks 
of the Kaiph Range and are traversed from east to west by several 
large stteams that rise within the part of the nmga that is included 
in the Ruby district The largest of these dreams is the East Fork 
of Y d o  River. A low divide south of the Yuko Valley separates it 
from the valley of the Xorth Fork of the Innoko. The pass n c m  ' 
this divide makes a wide break between that park of the Kaiguh 
Monntains constituting the Ruby district nnd the muthwestern ex- 
teasiFn of this range. The southwestRrn part of the Ruby district 
is draind by creeks that flow into the North Fork of fnnoko River. 
Most of these streams have their ~ources on the western and sonthem 
flank8 of Twin Butte Mountain. 

Bptuce, bircb, cottonwood, aspen, alder, and willow are the prin- 
cipaI woody plants. Spruce is the only tree avail~blei for urn as lam- 
ber, and only on tbk flats and Iuwer sEopea near the larger streams 
d m  it grow hrge enough to be suitable for this use. On the hills 
and higher mountain r i d g e  pmcticallly all of it is m a l l  and smbby, 
nlthough in frlvorable spots individual trees attain a good gowth, 
e;specinlly high up in some of the gulches. Mast of tha mountains of 
elevations above 1?5OO feet have open summits. Some tangled 
growths of stunted trees in the d d l w  along divides are so thick 
ns to make it necessary to chap s trail thmugh them for the paasage 
of pack horses. Most of the spruce of cabin-log or lumber size. &and8 
in groves, interspersed with swampy meadows and bm&y tmta of 
willows and aldera on the Nowitna and Yuka flats, especially along 
the banks of &reams, 

Willow and alder grow thickly not ody on the flats but also along 
the bottoma and slopes of nearly all the valleya and gulches within 
the mountains, reaching above the limit of spruce p w t h .  n e y  
extend a m  many divides and up the slopes of mountnins quite 
to their summits. At the higher elevntions, however, their growth is 
not so vigorous as on the lower levels. 



White birch is scattered among the spruce, both along the dreams 
and on the s l o p .  Aspen grows on the drier hillsides in charac- 
teristic clumps, and cottonwood is- found along the sluggish reaches 
of the: streams, in places in considerable groves, especially on the 
flats of the Yukon. 

GEOLOGY. 

The bedrock of tbe hills and low mauntmbias of the Ruby district 
crrmprisa various old, altered sedimentary rocks, crgstalline and 
cherty limestone, garnet-mica schists, quartzite schists, m d  mica- 
quartz B C F ~  being the most mmmon. Much of the mica-quartz 
schist has a texture so h e  that it may well be termed eonme-grained 
slate or phyllite. 

These rocks f M y  well e@ in the bluffs along the Yukon 
and in a Jess stitisfactory mnner hem and there on stream k k s ,  
valley dopes, cr&s of ridges, and mountain summib. Throughout 
most of the district, however, the .hdrock ia eoaered with vegeta- 
fion and its mall outcrops &re so poor and so widely mttered that 
it ia impossible to judge whether any particular kind of these rda 
is more abundant than the others. AN kinds have ;been considemblp 
changed by metamorphism bat not so much as to obliterate their 
wdimentary origin and their arrangement. They am premmblv 
to be cortelated with lithologically similar f omations that mmpp 
large areas of the mineral belt between Yukon and Tananrt rivers, 
200 miles farther east. 

Babasic and dioritic &S m mociirtd with the altered 4:- 
rnentav formations. These igneous mcks are widely distributed 
throughout the district, but apparently do not make up a large part 
of the bedrock. Whether the diabaw are old lava dows interbedded 
with the sedimentary .m& or whether they have been intruded into 
them as sheetlike m a w  OF dikelike bdiea has not yet been deter- 
mined. The diorites, however, are distinctly intrusive, for they cut 
acrm the bedding and stmctme of the sedimentary rocks in various 
rfirections as dikes, ranging in thickness from a few to several bun- 
dred feet, the narrow onas being the more abundant In texture the 
diotites ran@ from compact crystalline to moderately porphyritic. 
The strikes of the sedimentary formations differ considerably, 

ranging from north-south to northeast-southwest, and the bedding 
dipa away from the strike at angles varying from 30' to 45". In 
mme areas opposing dips ha~e been observed, but in athers the dips 
are all in one direction with referenoe to the geneml trends of the 
bedding, which for the most part range h m  20" to  30° east of north 
and west of m t h .  With the infomytion now at hand it ia not: pcs- 
~ib le  to state the nature of the foldjng that produced the structurnl 
attitudes noted a h m  or the extent t o  which faulting OF displace- 
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ment accompanying the intrusion of igneous rocks may have con- 
tribnted to the result. 

The exposum in the bluffs along the Yukon show local zones of 
ahearing and fracturing, the spaces in which have been filled by 
sttingem and bunches of quartz. Kear Flat Creek the shearing in 
the schists produced large o p i n g g  which are mcupid by quartz 
lenses and atringem On the: surface these quartz deposits are of 
the lens or bunch type, htlving no uniform trend or thickness for any 
considernble distance, Two principnl exposores of quartz were 
seen--one about 100 pads below the mouth of FIat Creek, vhich 
shows a maximum thickness of 4 or 5 feet  on its face, and another 
about 100 feet below, which is several feet thick but not very long. 
A-ps of samples of quartz from these exposum am said to have 
shown considerable gold. In 6906 a a m e l ,  now caved in, was nm 
in 160 feet, it is said, on the largest of these quartz deposits. After 
the work had p r o p s e d  for a few feet it was found that the tunnel 
passed mostly through munhy rock, it being irnprrtcticable to follow 
the irregularities of the quarts stringers with s stmight tuneel. Tn 
brief, the work done RE this plam has shown that the bodies of 
quartz are too irregular and tcm uncertain in extent to be mined by 
tunnels, and what has h e n  demonsttrabd at this, place will probably 
be found to be more or less true throughout the district. Other occur- 

- rencas of quartz are indicated by the float lying on the hills farther 
south, but the attitude and extent of the quartz in bedrock here 
can not be so well observed as in the bluffu along the Yukon, owing 
to  the disintegrated condition of its outcrops. From what is now 
known it is presnmd that all of the quartz mineraliaation in tha 
hdrock of this district is similar to that observed dong the Yukon 
in that it does not mur in defined veins. Whether there is an inti- 
mate relation between the quartz mineralization and the dioritic 
jntrusives is not dear. h e  large dike of medium-grained diorite 
about 200 feet wide crosses the schists disgonnlly to their strike and 1 

stands abut  vertical. It has been greatly sheared and has been shat- 
tered into blah ,  the fracture and joint *aces between which have 
been recemented by quartz stringers or veins, the largest 6 inches 
wide. This structnrs indicates that structural and other changes 
that favored mineral segregation and deposition took place after 
at  1& some of the diorites had been intruded into the country rocks. 

Besides crccurring as noted above, the quartz is distributed in con- 
siderable amount ihrough portions of the schists as mall vein.letsY 
l ed&,  and blebs. 

A I a r p  part of the placer gold of this district ia probably derived 
from quartz that was mineralized in the manner indicated above, but 
the distribution of tha gold-bearing minerals throughout the bedrock 
and the geographic relation of the gold to its bedmk source can not 



now be stated. However, the alluvial deposits that fill the bdtoms of 
the valleys, with which the placer go1d.i~ locally m i a t e d ,  are for 
the most part moderate in quantity and thickness. They appear to 
liYa gradual accumulations produced by a meager drainage such ns 
now prevails, end probably the placer goId has not been carried far 
from its hdrock source before being deposited in them, Tha rounded 
forms of the ridges and mountains suggest that the present aspect of 
the country is the result of a long and uniform ermion, prhaps mod- 
erately acceletated recently, with the result of giving soma of the 
vaIleys in the more mountainous parts deepened V9haped ema 
wtions and steepened gradients to their headwater s l o m  

PUCEFbQOLX) PROBPECTIPJQ. 

When the news of the discovery of placer gold on Ruby iCFeek 
~pread along the Yukon V~lley in 1907, men hurried there, especially 
from Tanana, Rampart, and Fairbanks, and, following what is now 
the usual practice in new placer fields, located as placer ground prac- 
tically all the alluvial bottom Iands along the s tm~rns  of this district. 
The locations included both aaaociatiorr placer groups containing 160 
acres and single 20-acre tracts. L n q e  areas of the vdey  slopes also 
were located as so-caUed "bench d a i m s ~ ' ~ ~ ~  discoveries of gold 
were made on 99 per cent of the claims thus located, and pmbnbly 
half of the lmtion notices were nwer recorded. Some actual pms- 
petting was done near Ruby during the winter of 1907-8, most of it 
on Ruby and Big creeks, although 8 few holes were sank on Bdon 
Creek and two of its headwater tributari-Logger and Boston 
gulches. Prospecting wns also done at the hesdwaters of the Solatna, 
which at that time were known as Beaver and &me creeks. As this 

did not d t  in mining developments, except in a, smalE 
way on Ruby Creek, not much information is at hand regarding the 
natum of the stream deposits, except those on Big nnd Ruby creeks. 
On Big Creek, where about 15 holes were dug to bedrock, the valley 
bottom is covered with alluvium to a depth of 15 to 80 feet, the deeper 
deposits apparently being near the upper part of the valley. These 
holes showed that washed gravel of the schistose country rocks lies 
on bedrock, It is from 1 to 7 feet* thick and is o~erInin by sandy 
clay and mu&. The gravel contains bowlders of igneous rmks and 
qunrtz, the largest a foot in diameter. A good den1 of iron pyrite 
occurs with the gravel, either' as washed g~sins or inclosed in or 
att~ched to mme of the larger fragments of slaty bedrock. Tt iis 

reported that colors of gold were found in all of the holss on Big 
Creek. 
The unconsolidated valley deposits on Ruby Creek probably aver- 

age about 15 feet in depth. They are compmd of muck, loamy 
sands, patchy .layers of flat schist and slate pebbles, and a gbod many 



water-rounded bowlders of igneous rocks. The bedrock is schist, 
slate, and limedone, in the form of rechnguIar blmks and slabs. 
The material handled in mining on Discevery claim consists of this 
l m ,  blo* limestone, flat pieces of coarse-grained mica slate similar 
to that wen above and below Ruby Creek on the Yukon, dosegrained 
cobbles of diabaae, and large heavy bowlders of medium-grained 
diorite similar to that seen in a large dike on the Yukon. These 
bowlders are from 12 to 18 inches in diameter and are well rounded. 
The whole is covered with a mantle of muck and silt. In most 
phm this muck is underlain by finer wash made up lsrgely of 
flattish date pebbles mixed with loamy sand. This sand also fills 
the spaces batwwn the blocky Iimwtone fragments of tbe b e d d .  
Finer water-worn gravels, consisting of slate pebbles, mostly fiat, are 
mixed with the sand m d  occur in patchy layem within it and on tog 
of the blmkg limestone. Thme layers of h e .  wnshed material do 
not appear to be very continuous or very thick. They carry most 
of the placer geld, which is in the form of flaky pmrticles, none its 
Iarge as bird shot. Owing to its finen- the gold is hard to save in 
the sluice boxes. 

During the excitement of 1911 the staking of ground without first 
muking &woverim pas repeated over that part of the district where 
similar locations were first; made in 1907 rtnd was also gmtly  ex- 
tended to the mutk Most of the pmspesting in the district is now 
being dme w &earns situated from 10 to 30 miles ~outh of Ruby, 
and under the present favorable conditions, with pIenty of m, 
equipment, and supplies nt hand, there appears to be no doubt that 
the possibility that the district may afford good placer mining will be 
thoroughly tested. 

The latest information in regard to the progress of mining devel- 
opments in this district is to the eeSect that Flint Creek hsrr not 
yielded very good results, except on the Nuahrnah discove~ bench 
claim, sitnated between Gold Run and Eldorado c r e e k  On this 
claim a crosscut 100 feet long, at a depth of 60 feet, has girm 
return for 40 fieet that average $1 to the quare fmt of bedrock 
surfam. The ground adjoining this bench daim is said to  be about 
as good. No mtisfadorg colors have been found alpve or below this 
locality, and prospecting along Flint Creek has been practimlly 
discontinued. 

Glen Gdch, a headwater tributary of Flint Creek, just north of 
Eldomado, shows prospects of 6 cents to the pan in 3 feet of g a v e l  

. at its mouth, but appears to contain no pay a t d  on bedrock. 3falf 
a mile up Glen Gulch from its mouth gravels 4 feet deep and 12 to 
14 feet wide yield from $3.50 to $4 to the quare foot of bedrrnk 
mrface, but the extent of tbe pay streak here has not been determined. 
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On Trail h k ,  which is the first large stream southeast of Flhh 
pay gravels that are said to sun $3 to the quare foot of bdrwk 
have h e n  found 1 mile above and 2 miIe hIow Discovey claim. 

Dismery claim, on hng  Creek, which was first located five years 
ago, now dlows p m l  prospects. Windy Bench, on the left or east 
side of Long Creek, a quarter of a mile below Discovery claim, con- 
tains gravels at  a depth of 45 feet which runs $1.60 to the square foot 
of bedrock surface. The bench= on the Ieft of claim No. ? below 
Dimovery on h n g  b k  show prospects at a depth of 80 feet. Like- 
wise the bench gravels on the Ieft Iimit of claim KO, 8 b low Dis- 
covery on this stream carry, at rl, depth of 71 feet, good low-grade 
prospects of fine gold, and the leA limit bench claim Ua 12 below 
Discovery shows prospects at  a depth of 76 feet. 

Claim No. 2 above Discovery vn h n g  Creek includes h c h  gravels 
that have been drifted inta for 25 feet and found to carry $2 to the 
squme foot, but the extent of this deposit ia not known. Prospects of 
15 cents to ltha pan have been found in one hole on claim No. 8 above 
Discova7 on Long Creek, and on elaira No. 4 ab~ve  Dimvery a 
crosscut of 20 feet prospected $6 to 20 pans of gravel. A nugget 
of $1.90 was found in this prospect. 

Midnight Creek, a west-side iributary to Qng Creek, a h a t  5 
miles in Iength, is reported to be promising. This branch comes in ' 

about 20 miles from the head of the main stream, where its flat valley 
bottom is several miles wide. On Discovery claim the pay gravels 
lie at  a depth of 25 to 30 feet nnd are reported to carry as much 
as $4 in gold to the quare foot of 'bedrock surface. Here 40 feet 
of drifting has been done, and it is mid that teds of 15 cents to the 
pan may be obbind from gravels aa high as 7 feet above bedrock. 
At last reports a Irtrge boiler was being installed on. this claim to 
replace a prospecting boiler that had h e n  on the ground, and it was 
the intention to &rt hoisting at once and take out a dump for spring 
sluicing. Immediately a h v e  and M o w  thiselaim there am said ta 
be g o d  prospects on which lags have been let. 

SmnI1 pmpmta which do not yet Beem to b8 important enough tb 
encourage mining have also been found on many other m k s  in the 
district. 

XQ work is no* being done on my of the mks that emptg. int~ 
the Yukon except one named Shovel Creek, which enters the river 
about 15 miTes above Ruby, but it is said that no valunble deposits 
ham yet been found on this dream. Prospecting is .also king done 
in the upper basin of Yukon River and on the headwaters of the  
North Fork of the Innoko. 



GEOLOGIC INVESTIGATIONS ALO1QG CAXADA- 
ALASKA4 BOUNDARY. 

WORE OF THE BOUNDARY COMMIBSION. 

During the summer of 1911 the joint commission appointed and 
authorized by the Governments of Canada and the United 8 t a t a  
to IOCB@ md mark the boundary line separating British territmy 
from A l s h  advanced field operations northward along that park 
of the one h m d d  and forty-fi~t meridian which extends fm 
Porcupine River to the Amhic Ocean 'This work was a direct con- 
tinuation of the boundary survey that was ,srrkd northward from 
Yukon River to Porcupine River during the summers of 1909 and 
1910. The commission expects to complete this part of the survey 
in 1812. 

Tha 320 miles through which the one hundred and forty-fimt 
meridian extends between Yukon River and the Arctic Ocean ia 
m o d  about midway by Porcupine River, which thus sepamtee 
the +on into north and south subdivisions that form convenient 
units for geographic and geologic dmription. The southern sub- 
division, abotit 175 miles in length, may be designated the Yukon- 
Pompine section, and the northern ma, about 145 miles in length, 
the Porcupine-Arctic section. 

Pompine River is easily navigated by shaLlow-draft steambouts 
to  New Rampart, an Indian trading settlement on the north bank 
of the river just east of the boundarg line, or about 225 miles above 
its conffuenoe with the Yukon near Fort Yukon. It thus affords a 
natnlgl route for the transportation of supplies and makes it prscs 
ticable to maintain a very convenient base of operatinns for h t h  
mtions of the boundary a t  this point. 

At the c l m  of the field Ssson of 1910 there still remained in 
the northern half of the Yukon-Pornpine section e stretch of 
about 80 miles sonth from the Porcupine, fins1 work of perma- 
nently placing the intermediate monuments at intemls of 3 to 5 
miles end of clearing a strip 40 feet wide t.brongh the timbered par- 
tions along the line. There also remained the topographic mapping 
of a strip 2 mile  wide on each side of the Iine for about 45 miles 

Hi' 



298 MINERAL B E S O ~ E S  OF UREA, 1911. 

south from the Porcupina Of this work the happing was com- 
pleted to Porcupine River in July, 1911, but, owing to unforeseen 
delays, the setting of the monuments and clearing through timber 
lacked 30 miles of reachmg the Pomupina This work will be 
completed in 1912. 
In the meantime field work was commend on the Porcupine- 

Arctic section at Eew Rampart in June, 1911, and continued north- , 

ward until the middle of Aupst. m e  one hundred and forty-ht  
meridian w m  i&ted t o  a point within 7 miles of the Arctic Ocean. 
The topographic mapping of the +mile strip along the lime was corn- 
pleM for about 115 miles, or within about 30 miles of the Arctic 
coast. The boundary was marked with permanent bronze monu- 
ments at intervals of 4 or 5 miles over approximately 70 miles, or 
about half the length of the section north from the Porcupine, and 
the strip 40 feet wide was cIeared through such timbered porkions as 
occurred in this distance. 

Realizing that its well-quipped field organization afforded unusual 
facilities in this remote and rather inacce&bIe region for gathering 
much information not directly connected with the particular work of 
locating and marking the boundary line, the joint commission ex- 
tended an invitation, which w ~ s  rredily accepted, t o  the geological 
m e y s  of Canada, and the United States to send geologists to aecom- 
pany the field parties during 1911 and 1918 and to examine the 
geology along the bundary from the Yukon to the Arctic. 

The most. satisfactory arrangement for making such a geologic 
examination in the two summers a~a i labb  appeared to be to assign 
one of the two sections of the line to each Government. T h e  alternn- 
tive plan, by which each Government should make observations ~ i d e  
by side on Canadian and Alaskan territory, would not only have 
caused more or less duplication, but would also have compelled all 
the observers to traverse the whole length of both sections. Accord- 
ingly the Canadian geologists undertook to examine the southern, or 
Yukon-Porcupine, section and the United Stat= geogeologists the north- 
ern, or Poreuphe-Arctic, section. 

Daring the field season of 1911 two Canadian geoilogiats examined 
the part a£ the Yukon-Porcupine &ion extending from Orange 
Fork, the southernmost branch of BIack River, northward to the 
headwaters of Salmontrout Eliver, or approximately betaween 66" 
and 67" north latitude. They concluded their field work fox the 
~ ~ m m e r  about 30 miles south of PJew Rampart and plan to continue 
it in 6912. The boundary-survey topographic map of the 4-11138 strip, 
drawn on a field scale of 1 to 45,000, was used as a base on which the 



geologic data were platted. Reports on the geology along this m- 
tion of the meridian will be published by the Canadian Geological 
Survey. 

Two geoIogic o h m  from the Unitad States Geological Survey 
cumenced s field examination of the Porcupine-Arctic section at  
Mew Rampart in the second week of June, 3911, nnd carricd the i~  
mark northward rtpprorrimab3ly 100 miles, t o  the headwaters af Firth 
River, which dows i n h  the Arctic Ocean. The observations were 
carried along S;mu'Itaneously with the topographic mapping of the 
4-mile strip w a field d e  of 1 to 46,000, with contour lines a t  intar- 
vab of 100 feet. The geologic data observed over the surveyed arm 
were platted upon tracings from the plane-table sheets which were 
furnished by the topographers at frequent intervals ns the field work 
advanced. 

It is planned to continue the geologic field work to the Arctic 
mist in 1912 and then to publish a report fully describing the 
geologic section along the boundaq line from Porcupine Bivor to 
the Arctic Ocean. Fmm the chamchr of the area examined m far 
it a p p r s  that the results will be primarily of stratigraphic rather 
than of minedogic irnprta.ncs and mi11 be interesting chiefly as 
a contribution to the study of the general geologic history of this 
northern region. Mthough =me search for placer gold has been 
made about the headwaters of Old Crow River during the lash few 
ymm by several prospactan, no mineral resources have been discov- 
e n d  in this region, and the existence of depmits sf value within the 
immediate aRa examined does not appear pmbable. 

A preliminary outline of the gedogic results obtained during 
1911 over the part of the &ion betaem Porcupine River and the 
upper basin of the Firth is herswith presented. 

Four groups of sedimentary formations have been distinguished, 
and two type of igneous rmks are nssoeiated with what is appar- 
ently the oldest of thew gmups. Consideid in what is thought, at 
presexlt, t o  Im t h e  order of age from older to  younger, these sedi- 
mentary groups are : 
1. A group of quartzites, phyllites, and slaty shales of preOrd+ 

vician age, some of which are schistom, which have been intruded by 
ma- of p n i t i c  rocks that locally cover considerable areas and also 
by some diabslsic igneous rocks of much smaller extent, 

2. A p u p  of Carboniferous age, which is for the most p ~ r t  made 
up of heavily bedded limestones but which also comprises some shaly, 
sandy, and cherty members. 



3, At least one formation of Upper Triassic age, composed of beds 
of sandy and limy shales containing marine fossils. 

4. Another group of quartzites and shale slates, with some beds 
of conglomerate, which may be of Mesozoic ag& 

From this i t  m m s  that the varied and well-devsIoped Paleozoic 
section that occurs along Porcupine River we& of tbe one hundred 
and forty-first meridian is not repmentea along the 115 miles of 
the boundary extending northward from Porcupine River except 
by the pre-Ordopiciaa quarhzite and slate =rim m d  the Carhifer- 
ous limestones. AJong the Porcupine K i e  l has found a quartz- 
ite m d  slate series which he considers, on stratigraphic pounds, to 
comprise the oldest rocks expwd in the Porcupine River section and 
to be of pre-Ordopicirm age. These are followed by Ordovician 
limestones; Silurian dolomites and shales; Devonian limestones, 
shales, and lams; and Cmhniferous shales and limastonas, moat of 
which are represented by formations of considerable t h i c k ,  con- 
taining fossils a t  many horizons. h fact, a11 these Paleozoic forma- 
tions, except the pre-Ordovician qaartzite and slsta aeries and the 
supposedly Devonian igneous flows, contain enough fossil-bearing 
beds to establish their stratigraphic identity and relatire @tiox 

Kindlda dewription of these rocks as they occur along Pornpine 
River is 8~ follows: 

The oldeat mRs exposed In the Porcupine Riper smtctEw are f o n d  In tbe 
vldnltg of the IntematIoml boumlary. Thie nerk-8 lb well expased in the Bteep 
 lope^ and  cliff^ fadng the river at Xew Rampact H o n e  and antmopping coo- 
tinuoumly for 6 or 7 milea below there. It ls composed largely of thin-bedded 
and very h e  grain& quartzltea. wblch are beaded n ~ n a l u  in thLn &ata 1 to 6 
lnchea thick. I n t e r W d d  with the qnnrtzltM tire considerable bede of black 
a b l e  .ad Hrnestone and thin heda of dolnmltemh The nmrly unirer-l color of 
the quartsite8 (as apomd along the river) Is light gray or white, whtch @ves 
them a strong reaemblence to limmtonea. Occasional heds occnr, however, whfch 
are specked with brown, end one Sfoot bed of dnrk-bmwn m&nne was 
obwrved in tbe river hank nt New Rarnpnrt. Sulphlde of iron is pr-ent in 
some of the beds, as ig indicated by the accumnlatlon of flhs of mlphar on 
protected rock faces. Where expomd to wentherlng the qnartztte berlm dlslnte 
grate to a flne white or crsnm-colored Nwder. Thla powder coerf# nll the mteep 
l o w  where vegetation la nbwnt givlng the appearance of great marl or clay 
M s  at a lltt'le dlatance. 

The bIack   ha lea and dates occur nwally rts thLn alms alWrnatlng Mth Hme- 
atone bands one-half Inch to 8 Inchm thick. The premw: of the llrneetone. 
although I t  comprbes the bulk of these beds, la  not' wldent: In the weathered 

i g l n d ~ e .  R. M., wlogtc remnnafnsance o t  the Pormplne Palley Alaska: Bull, Qeol. 
%z Am~rlca. vnl. 19. 100A, p p  31-38. 

4 g ~ n d e ,  E. M., ~ p .  crt., pp. 320-322. 



expisurea of &ep slope$ where the intensely black shale or Bhte fragments 
are apt to conceal the light-colored thin Ilmestone drata, gEviag the whole the 
appearance of n  hale or slate formation. Below New Rampart I-IOUB? 1 mile 
a wt of these black beds 600 or 600 feet thick is Interbedded in the quartzite 
series. The quartzites are well, eftporsed in the gorge of the small ptram 
[Sanaghun Creek] entering the Porcupine at New Rampart Eouw, Tbe creek 
amtion exposes here 1,000 feet or more of the quartzite mrlea. which iis unlnter- 
apt& by other be&. The aharp contra& of the a m u r e s  of the intensely 
black date-Iimeatone beds nnd the whlte qunrtzites is one of the most atrfkiog 
mmic ieaturm of the Upper Rampart gorge near the boundary. Some dolo- 
mites a h  o m r  fn the qnartzites, but they play a ~ubordlnate rtlle as Egards 
thels Importnnce in making up the total mass of the series. 

Metamorphism i s  not pronounced in th l~  series [as exposed along the Porcu- 
pine], but the ar@Umeoua 6edimeuls nre noticeably more altered than thorn of 
the higbeF [PaImmlc] horimna In the latter the shaly phase IE~ found, as a 
rule while fn the former [pmOrdo~ldnn series] the Bbalea have been altered 
to slatea or slatylike ~Ilckeneided &]me whcrc they are in very thin sheetn Inter- 
leaved with Iimeatane~, as generally happen& 

It ie dimcult to make any estimate of the thlcknem of these be& without 
detalled work The prevailing westerly dip, which can ti nu^ for about 6 miles 
below New Rampart House, points to a greet thickness for the series, but tha 
poersibfllty of faulting and of close folding in a pnrt of the aeriea Ienvea aome 
unwrtnintg in regard to the actual thlckneak Fire  ons sand feet would seem 
to be a c o m a t i v e  mtimate, and it la probable that a much greriter thickness 
ia  repmnted. 
No fwaila have hen  found in these roclcs, conwquently their nge can only be 

stated with reference to that of the oldest ~Ieontologlcally determined b&.of 
the &on+-the OMovfciaa That they antedate the Ordovician tn ago is Indi- 
cated by the fact thnt no mies corres~ondlng to them In lithologic features 
occurs in the portion of the geologlc wtion lying above the Ordovici@n. The 
meral main dlvlslons of the Paleozoic section f rom the Ordoviclaa to the Cur- 
bonlierous have been recognized on the Porcuphe by their fosails. 

This wries of & continues along the Porcupine east of the 
boundary for 10 or 12 miles, As e x p o d  in the Upper Rampart 
bluffs along this part of the river it presents much the same lithologic 
character as is shown by the esposures along the river bluffs west of 
the boundary. The whitish and in places somewhat varicolored 
qusrtzites form an important parb of the shah, as to the west, and 
individud m a b m  of the series appear to be more heaviIy bedded. 
The exposures of black shale slate for at  last 5 or 6 miles immediately 
enst of the boundaq appear to be thicker and more numerous and 
to contain less limestone than Chow west of it. The greater number 
of thick exposures of these slates may be due to repetitions of some of 
the members by faulting, or there may d y  be a greater nurnhr of 
such members along this pmt of the river. That this sedimentary 
seriea has suf fed  more or less disruption in at least this part of the 
re&n is indicated by the f a d  that it has been intruded, both a m  
and along the bedding, by dikes and sheets of diabase, several of whieh, 
20 ta 40 feet thick, are well expased along the north-side river bluffs 



a short distance above New Rampart. Slaty cleavage is mmmon and 
some achistose struchure bns been developed lomlly. 

Along the eastern border of the section expsixi in the Upper Ram- 
parts limestones again become more abundant. One very highly con- 
torted black shale and limestone member several hundred feet thick 
is well exposed in the river bluffs about 10 miles above New Rampart, 
where it shows alternating limestone and shale beds from 1 to 2 feet 
thick, about equal both in numbr and total thickness Above this 
locality the l i m m n e  outcK,ps along the river become discontinuous, 
then less and less close, and in rt short distance they disappear 
beneath an extensive temne of partIy conmlidated days and aanda 
of probable Tertiary age, which fill a lnrge basin-like expan& of the 
h r c u p i n e  % I l q  east of the Upper Ramparts. The diwnnected 
oritcmp along the upper 2 or 3 miles of this part of the river are 
different in chmder  from those below. They are made ap mostly 
of more or less massive limestone and granular to fine-kxtured d o l b  
mites which lnay prove on detailed examination not to be elosdy 
rel~ted to the pre-Ordo~cian series of rocks, but rather to one or 
more of the Pnleomic fornations which m r  southwet of this series 
on the Alaskan side of the boundaq. 

Northward from the Pornpine these isre noticeable color varie 
tions, apparently due to  differences in weatwng,  between the on+ 
crops of the quartzites and the shale slates dong tha river and their 
exposures on the higher ridges and mountains away from the river, 
Tn the bluffs of the Porcupine the quartzit- are prevailingly whitish 
with a small pementoge of varimlored pinkish, purplish, and brown- 
ish beds; whereas away from the river the same rocks an, mostly dull 
white and light to dark gray and contain some iron-stained brown 
M s .  The shah slates dong the Porcnpine are for the most pnrb 
black, some of them intensely ao,'but avay from the river bluffs these 
rocks, slthongh in some beds predominantly blaclc and dark p y ,  
show in others banded bright reds and punpla, dark to pale p n s ,  
and light drabs or grays. 

The same preOrdod~an quartzite and slate mks  which occur 
along Porcupine River in the vicinity 62 the one hundmd and forty- 
first meridian are reported by the Canadian e;gol&sta to e h n d  south- 
pard from the river along the b6und1~ry far 23 to 80 miles. 

Farther south along the meridian, between 06' and 61" north 
latitude, the same ob5ervers examined in more detail n group of 
quartzites and shale slates of wrg similar lithologic character, yhich 
on this indefinite basis they tentatively correlated with the pm- 
Qrdovician series of rocks along Porcupine River. This group 



appears to overlie unconformably formations of Ordovician, Silurinn, 
and Carboniferous age similar t~ t h w  expased along Porcupine 
River below or southwest from New Rampart. The unconformity 
appears to b marked both by discordance of bedding nnd by a more 
or legs well-developed basal conglmmte. This disoordance with 
the underlying Carboniferous and the meager evidence afforded by a, 

few unsatisfnctoq fossils of indefinite character indicate that this 
group of quartsite, slate, and conglomeratic sediments may be of 
Jlesozoic age. 

A g r ~ ~ p  of mk~ .of this same general character, w h w  gtmti 
&tPhic relations to gome Carbonifemus limestones near by may be 
close but are not very apparent, occupy an area just west of the'one 
hundred and forty-first meridian 31 to 52 mmil north of ~orcup'ine 
River. (See p. 313.) It seems very probable that there are in this 
region two p u p  af quartzite and shale slate mks of very sirnilor 
lithologic character but of entirely different geologic a p ;  but, if so, 
the fact can be proved only by further field study of the area RR a 
whole. 

NORTH O F  PORCIJPPTE RIVER. 

Po~cecp!e River to Otd Crow Mm~at&m~-N orthward from Porcu- 
pins River tho pre-Ordovician series of interbedded quartzites and 
shale slat= extends for about G miles to the headwaters of Sunaghun 
Creek, which diachargw into t h ~  river rat New Rampart. On the 
upper part of Sunaghun C m k  the sedimenbry series is interrupted 
by massive granites which are known to  ham an uninterrupted norfll- 
south extent of about 23 mil& dong the one hmdred and few-first 
meridian. No information is at hmd regadig the ocmrrenee or 
distribution of the granites or the quartzite md alate series for more 
than 4 OF 5 miles westward from the b d a r y .  It is sap@, horn- 
ever, that the p n f t e s  at  least may extend westward or northwestwad 
for a number of miles. The quartzite and slate series extends mly 
about 7 miles below the b o n n d a ~  on Porcupine River. Whether 
i t  extends farther west north of the Porcupine is not known. 

Eastward fmm the one hundred and forty-first meridian thee 
grnniks are known to extend far at least 10 or 12 miles as the back- 
bona of the Old Crow Mountains, a short range whose bare summits 
rise abut  2,000 feet above Porcupine River and form the southwest- 
ern rim of the basin of Old Crow River, separating the drainage of 
the l a m  stream from that of the Pornpine to the m t h .  e a n i t i c  
intrusive m k s  are known to extend across lower Old Cmw River 40 
miles east of the boundnry, about 12 miles above its mouth, or 6 miles 
north f m  the Porcupine in a direct line. It seems probgbls that 
this occurrence may be an aastwnrd continuation of the granite belt 
of the Old Crow Mountains. ROW far east of Old Crow River theso 
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granites may extend and what their rela tion may ba to the Cretacecms 
sedimentary formation on the Porcupine 8 miles above the mouth of 
Old Crow River are not known. Further examination may prove 
that these granites are not only a continuous belt of intrusion, but 
that they m y  cut the Cretaceous sedimentary rockg just mentioned 
and are therefom younger. The granite is more or lw porphyritic, 
a fact which may indicate that it is of deep-seated origin. 
So far as known the disruption of the country rocks which amom- 

prtnied the intrusion of this wids belt of p n i t a  has not brought to  
view, along either its southern or its northern borders in the vicinity 
of the one hundred find forty-first meridian, the base of the pre-Ordo- 
vician quartzite and slate series or eny older formations that may 
underlie them. This seems to add weight to the opinion that the 
quartzite and slate series of this part of the area may be the oldest 
known sedimentary =ria in this region. Rowever, the Canadian 
geologists who exsmined the wtion along the one hundred and forty- 
first meridian between 68' and 67" north latitude, and a h  hastiIy 
travemd the remaining 30 miles northward to Porcupine River, have 
been led by iheir ohmations to  st~ggest tentatively that all the 
quartzite, shale, and da& rocks which occur along the boundary for 
100 miles sonth from the Porcupine are of the same age nand are 
Mesozoic mther than Paleozoic or older. They base their opinion 
on the facts (1) that over the southern half of this 100 miles they 
found tt group of quartzitw and shqle dates, including some beds of 
conglomerate (one of which seems to be basal), unconform~bly over- 
lying Ordovician, Silurian, and CnrbDnj ferons formations, and (2) 
that the quartzite and slate series along the Porcupine appears to be 
lithologicnlly similar to the socks farther south. The quartzite and 
shale slate series that extends some 20 miles along, a b u t  30 miles 
south from, and 8 miles north from Pornpine River, appmm, how- 
ever, to be distinguished from the supposdg Mesozoic paartite 
kind shah slate p u p  thut OCCII~S fmm 30 to 100 miles south of this 
river, by the fact that the former contains some intrusive diabase 
in the form of dikes and sheets, whereas the latter wntdns what ap- 
pears to be 6 basal and perhaps several other beds of mnglomerata 
If the mies along Porcupine River is the same as the grwp to  the 
muth it does not seem unrensonabl~ to expect that &the, former would 
mntain at least &me of the conglomerate rnepbers or some of the 
underlying Ordovician, Silurian, or Carboniferous formations char- 
acteristic of the southern aren, and that, if it do= contain, them, 
they would be exposed by displacement along the borders of so ex- 
tensive a break in the sedimentary formations s9 that which must 
have accompanied the intrusion of the granite that extends from 6 
to 20 miles north of the Porcupina No such conglomem~ or other 
beds, however, are known to occur. 



The pre-Ordovician rmks between Porcupine River and the 
p n i t e  belt 6 miles to the north are not severely metamorphosed, 
either regionally or by contact alteration along the border of the 
intrusive rock. The quartzites are, for the most part, very thor- 
oughly and cumpactIy cemented;'locally, however, they are ma- 
what schistom. Most of the shale beds have developed maro or 
1- slaty clea+age, and some of them have bacome typical slates. 
Contact metamorphism along the immediate southern border of 
the granite mass is not intensely developed, and the effacb of the 
intrusive rock do not seem to have extended out into the sedimcsn- 
tary mks for mom than a few hundred yards. 

Qlcd Cmw bdn-Norttr of the granites which extend along the 
one hundred and forty-first meridian for 23 miles ia a belt o f  inti- 
mately associated quartzite schists, in tensely plica ted micncmus 
phyllites, and foliated dates, which extends from muth to north for 
h u t  8 milea This group of highly metamorphowd sedimentary 
rocks appears to be 1itbologicaIly equivalent to the pre-Ordovician 
series of quartzites and shale slates that m u r  along Porcupine 
River south of the p n i t e  belt. Although the presence of submdi- 
nata amounts of limetone and intrusive diabase has not yet been 
recognized in these schists, they apparently didFer from the rocks 
along the  Porcupine only in the amount of metamorphic alteration 
they have undergone. In general this metamorphism appears to be 
of the regional type in that the rocks in a belt of considerable width 
have been more or less aItered. Yet them seems to be a gradual 
tmmitic111 from s thoroughly s c h i s h  condition of the sedimentary 
rocks near the granite contnct to a less altered condition several 
miles away from the granite and ~b fading out of the schi~tom aspect 
in the rocks of the same kind n few miles farther north, sa that the 
strata along the Zlorthern part of the belt, 7 or 8 miles from the 
granite contact, are very similar in texture and general appearance 
to the mtemimetamorphosed pre-Ordovician swies dong Porcupine 

. River south of the p n i t e  belt. This d i f f m m  in the degree of 
metamorphic alteration, shown by what appear to be m k s  of the 
same sedimentary series exposed along opposite sides of this mas- 
sive granitic intruaion, may have resulted simply from the pasition. 
of the break through which the granites were intruded. If this 
break was just south of Rn old axis of deformation aIong which 
regional metsmorphism had already been developed for a width of 
several miles, it would have mpnrnted a highly altered belt on the 
north from a semimetamorphosed zone on the south, and little con- 
tact-metamorphic a1 temtion might have been pduced by the 
p n i t e  along. either border. On the other hand, however, the mas- 
sive deep-seated intrusion m y  have mused stmng and widespread 
contact metamorphism in the countrg racks now e x p o d  a l q  the 

48BB8"-B~ll. 5%-20 
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northern border and for some reason may have failed to affect the 
rocks on the southern margin to any marked degree. Perhaps fault- 
ing and crumpling, some evidence of which see& to be shown in 
the repeated occnrrence of what may be the mme quartzite and shaIe 
slate beds along Porcupine River, modified the intrusive effects along 
the southern border. 

Anammmn Mountain.-More or less altered sedimentary mks, 
comprising quartzites, phyllites, slates, and a small amount of highly 
cry stall in^ limestone, intruded by e mass of granite? make up 
Ammerman Mountain. Thew rocks are similar to pnd appear to be 
the =me as the pre-Ordovician r& that flank the north and south 
sides of the wide belt of granite forming the Old C m  Moufltains 
to the south. The granite of Ammerman Mountain, although not 
extensive, is of a massive character. Whether it is m e d e d  in 
any way with the wide granite belt to the south is not known. How- 
eeer, there is a stmg general resemblanca in the intxusives them- 
selves, in the mntry  m k s  intpudk'd, and in the contact-alteration 
effects produced. There may be a deep-seated underlying connection 
between these two granite masses. 
The e m a r m a n  Mountain mass extends across the bundazy in 

an east-west direction about 67 miles north of Porcupine Riper, or 
12 miles north of Old Crow River. Although its highest summits 
rise only about 8,400 feet above sea level, they stand auk somewhat 
prominently by contrast with the widespread lowlsnds of the upper 
Old Crow basin, whose level surface, over which me scattered many 
large and small l a k q  extends for a considerable dihnw. from its 
muthern and western flanks at an elevation of 1,200 to 1,500 feet. 
The main hwdwahrs of Old Crow River flow from the north and 
northwest around the western flanks of Ammetman Mountain and 
then southeastward thmngh the Old Crow basin and cross the one 
hundred m d  forty-first meridian about 55 miles north of Porcupine 
River. The meridian crosses the Ammerman Mountain p u p  
through n saddle 2,600 feet in elevation M e e n  two of the high& 
d t s ,  each of which is about 3,400 feet above the sea. 

From the divide of this saddle a sernici~ular basin about B miles 
wide opens out southward. The bedrock over the bottom and lower 
slopes of this basin for 14 miles is granite. To the north, east, and 
south the granite seems to be eonfined within the basin, but to the 
wept it extends dong t,he 9011th flank of the mountain for several 
miles. The upper slopes on either side, the higher summits to the 
east md west, and the saddle connecting th- d t s  W Q W ~  the 
northern margin of this basin am composed of the sedimentmy 
countrg rocks, for  the most part quartzite and quartzite schi&q 
with some thin beds of phyIlites or slates and one .or more n r t m  
w n n e c t e d  bands of crystalline limestone. All these sdimentary 



mch are lccally very mhistosa for some distance from the borders of 
the granite moss, but m m  to be lass intensely dhrd a mile or so 
away from the contact. They are, however, strungly met-amorphqsed 
along the southeastern rim of the basin. 

About the summit half a mile northeast of the granite contact in this 
b i n  considarable vein quartz is present in a network of stringers. 
Thm vary from a few inches to m~eml feet in thicknw and are , 

deposited dong mrne irregular £rackurn in the bloclq scbistose 
quartzite country rock. For the most part they are made up of 
dear cryshllinc quartz, but some of them contain a little pyrite and 
mme of the wemtherd fmgmsnts are stained with iron oxide. No 
other mineralization geems to have occurred. A little prospecting 
for  placer p l d  done several years ago along the bed of the stream. 
that drains the basin to the south and in the valley of Thomas Creek, 
s larger stream, which also flows southward and empties into the 
Old Crow a b u t  6 miles east of the boundary, is said to hnve yielded 
a few colors of gold. No mining, however, has resulted from the 
mported discoveries. 

North of Ammerman Mountain the gray quartzite give wag to 
cmrcre-textured black and gray slates which extend 2 miles or more 
imrndia tely eas t  of the boundary for about 4 miles north and appar- 
ently disappear beneath a heavg series of Carboniferous limestones 
West of the boundary the northern flanks of Ammerman Moun- 
tain are made up of a phyllite slate bedrock similar to that on the 
east, but with possibly more quartzite membem; 3 miles west of the 
boundary, however, the p y  qnarteite phase gradually changes to 
pbyllites and slates with only a, few beds of quartzite, and bedrock 
of this character extends to the west end of the mountain, where 
it descends to Old Crow River 6 miles west of the boundary. One 
dikelike body of p n i t o ,  obsewed on the 3011th side of n saddle about 
3 miles west of the boundary, is probnbly an offshmt from the mass 
tbat forms the lower slopes of the southern flnnk of the mountdn. 
AU the sedimentary rocks of hmrnerman Mountain am provi-' 

8L3naUy eonsidered So belong to the pm-Ordovician quartzite, phyI- 
lite, and slate series which occurs dong Porcupine Riper in the 
vicinity of the one hundred and forty-first meridian and extends 
northward from that river for nbout 3'1 miles. 
The granites of Amrnerman Mountain are likewise consirlered to 

belong to the sane geneml mass of intrtraives as those associated with 
the similar altered sedimentary rocks in Ithe wide belt to the south. 

North of A- iflountaim,-Abou t 40 miles north of hmmer- 
man Mountain, along the west ~ i d e  of Firfh River, the one hundred 
and forty-fid meridian mmm another area of considerable width 
that is apparently oecnpid by a series of more or less met~tnoqihosed 
quartzites, phyIlites, and slat&, which bear a striking resemblance to  



some phrsses of Ehe rocks of the Awneman Mountain and I?or(:upine 
Eiver areas. Only about 2 miles of the southern part of this north- 
ern belt, lying on the southern slopes of Tub Mountain, was hastily 
observed in 1911. The rocks of this mountain are gray quartzite 
schists, p y  phyllites and slntes, some layera of which mntaia pyrite, 
reddish-purple slates, pale-green and gray slates, and a considerable 
thickness of black shale slates which weather into shingle and f l a b  
fragments. These rocks occupy a belt about 2 miles wide d o n  the 
soutllern slope of Tub Mountain in the order named a b e .  The 
bInck shale slate member shows the widest surface outcmp, being 
about a mile in width, and the ~arimlored members occupy the u p p s  
slopes of t he  mountain almost to its summit, where the phyllites and 
schistme quarkzites occur. 

The southern border of this s e r k  m s  to be in fault contact with 
the northern margin of a widespread series of massive Csrboni femus 
limestones (see p. 3101, whreh extend south for nearly 40 miles, or 
within a few miles of Ammerman Mountain. The limestones show 
much contoded folding alang this part of their northern borde~ and 
the black shale slates with which they are in contact are much 
crumpled and disturbed. The structure of the contact seems to be 
that of either an overturned fold or sn overkhrust fault. 

Southweat of OW G m  &&.-The sonthwest side of the Old 
Crow b~s in  opposite the west end of Ammerman Mountain is occu- 
pied by Rn upland area s h u t  10 miles square made up, far the most 
part, of a number of broad, round-topped, gentlasloped ridges of 
imgnlar arrangement with intervening wide s a d d l ~  and basins, 
The northeistern flnnk of this upland is named Yankee Ridga The 
general trend of this ridge, which is about 5 miles long and 1 mile 
broad, is northwest and southeast, and its highest parts stand abut 
1,000 feet above the Old Crow Valley, whose gravel-covered floor is 
here a b u t  2 miles broad. The OId Crow Rats between Yankee Ridge 
and Ammermen Mountain are markedly contracted compared to their 
wide expanse above and below this place. The wide, flat valley a m  
above o r  northwest of Yankee R i d p  and Ammeman Mountsin may 
well be termed the headwakr bmin of the Old Crow, in distinction 
to the much more extensive main Old Crow basin below, to the mth- 
east. This headwater basin bounds the upland area on the north and 
is bounded. by the flats of the mnin Old Crow basin on the west. The 
upland area is separated from the mountains t o  the south by the wide, 
flat valley of Casey Fork, a large west-side t r i b ~ t a q  of the OJ& Crow 
which rises 15 or 20 miles west of the boondary and joins the main 
river about 3 d e s  below the boundmy. From 10 to 15 miles west of 
Old Crow River this upland appears to connect by several gradually 
rising ridges with the foothills of a lm range of mountains, which 
forms the watershed between the west-side drainage of this part of 



the Old Crow basin and tho east-side dninage of the upper part of 
Coleen River. In fact, this upland are& may be considered an wsb 
ward extension of the foothills which lie beheen Casey Fork and 
the northwestern headwaters of Old Crow River. 

The eastern half of this upland is rather thickly covemd, except 
over the higher hilltops, by a p w t h  of spruce timber, mmt of which - 
is m b b y  and stunted, and a thick undergrowth of willciw and alder 
brush and moss, which obscures most of the bedrock. Within 6 or 
6 miIes of Old Crow River the only outcrops of bedrock are on the 
highest parts of t h ~  ridges So far as known m k s  of Carboniferous 
age f o m  the b d m k  of all this upland area exlsept Yankee Ridge, 
the bsdmk of which may be of Devonian age, 

All the expmd bed& of Yankee Ridge seems to be a greenish 
semischistme rack, apparently chloritic, which mntains considmble 
magnetite distributed throughout its mass in the f o m  of small 
crystals. In the weathered outcrops these rocks part into more or 
less f l a m  slabs along what may be c l o d y  set structural pIanes, 
which strongly r ~ e m b l a  hdding in their parallelism and uniform 
direction of strike and dip. Their Btrike averages about N. 50" W. 
and they dip 5O04" ST. In massive unweathered exposures, how- 
ever, these parting planes are nab so npparent. In places them ia 
between the stronger planes of =paration a secondary wavy crink- 
ling such s mum in many phyllites and he-grained puartxita 
=hi& 
The relratiena of the m k s  exposed irr Yankee Ridge are h u m .  

Their condition suggests that they have been ~ubjected to the same 
metamorphic changes ns the sedirnentq mEt4 of Ammerman Maun- 
taia, but their actual cont~ct  with these m k s  has not been observed, , 

for bedrock is not; exposed across the Old Crow Vnlley. Nor can 
- 

their eontact with an extensive a m  of Carboniferous limestone out- 
cropping on several low ridges 3 to 6 miles to the south and vest be 
ohrved, for there is a wide basin-like depression between, across 
which a11 the bedmk is covered by a heavy growth of moss and 
barrsh. 

It is probable, however, thst tha pendono'  rocks aro alder than 
the Carboniferous limestones. They may be a more srchistose phase 
af m e w h a t  aimilar rocks which occar on Pornpine River at the 
lower end a£ the Upper Ramparts, about 45 miles below the boundary, 
and which are comidered to be of Devonian age. Their southmest 
dip map be an indication that they pnw beneat11 the Carboniferous 
lirn=tones which occupy the western part of the Old Crow basin 
just south of them, 
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There are two areas of Carboniferous rocks along the one hundred 
and forty-first meridian within the 110-mile stretch north from 
Porcupine River that has been examined. The southern area lies 
west of upper Old Crow River, about 60 miles north of Porcupine 
River; the other extends for about 40 miles, frm a point several 
miles north of Ammerman Mountain, or abut 70 miles north of the 
Porcupine, within 2 d l e s  of Tub Mountain. 

w88t of 0U Crow Rivm.-As has been slready briefly stated, 
the Carboniferous rocks west of upper Old Crow River appear 
to make up ~ l l  the bedrock of at least the eastern half of the timbered 
upland previously described with the exception of Yankee Ridge, 
The meral low ridges that extend for about 5 mila  southw&d 
from Yankee Ridge to Casey Fork show practically no dekite ex- 
p u m  of bedmck except on their highest psrh, and even there the 
rocks have been considerably disrupted by weatliering and mv more 
ar less covered by vegetation ; consequently wide intemals, about 
which no information can be gathered and only inferences can be 
made, occur between outcrops. The few exposures h r v e d  on these 
hilltops are of a bluish-gmy ~ i c ~ l i n e  limestme that contains 
fmil corals and b h i o p o d ~ ,  of Carhniferous age. 

About 6 miles west, of Old Crow River and 43. miles muthwest of 
Yankee Ridge stands the highest point on this upland, a bare cone 
named Horse Hill, whose elevation is several hundred kt greater 
than that of all the other hills within 6 or 'P m i l a  Home Hill is 
made up of rocks which mntain fossils of Carhniferous age, but. 
which differ somewhab litholbgically from the limestones of the Iow 
ridges to the east and northegt. It may ba that there are two forma- 
tions of Cerbonifhmu8 age in this area, The rmks of Rorse Hill 
(~flsist of sandy ftnd limy &ales and impure limestones, most of which 
am very thinly bdded. The beds along its lower eastern slopes are 
of a yellowish-buff sandy rock with conspicuous reddish banding and 

' 

mme layers or streaks of pyrite, uamlly altered tn hematite The 
cdoration is no doubt due to the iron content of some of the beds. 
Above the buff, aandy beds is a considerable thickness of more rnadve 
tough dark-gray beds alternating with softer layers. 

This formation seems to extend muthenst and northwest. Rock# 
of similar lithologic appearance were mxn along the bass of the 
mountains that lia south of Casey Fork just wmt of the boundary, OP 

about 18 miles sautheast of Horse Hill ; but as they have not yet h e n  
shown b contain fossils and as continuity with the rocks of Horm 
HiU can not be traced acrosR the alluvium-filled valley of C w y  Fork 
t h q  are not known to be the same. 

,YmfA of Ammaman MuuW'a-The Carhniferaus r d s  that 
eHtend along the one hundred and forty-first meridian for 



nearly 40 miles north of Ammerman Mountain appear to make up, 
with the exception of two h o w n  occurrences of Triassic rooks, prac- 
tically dl of tbe cauntry rock in this distance. They are known to ex- 
Gand 5 or 6 mila =st and west from the meridi11,n in e number of , 
places, and tbay appear to be very widely distributed in this r e g i o ~  
In general the m k s  of this belt are lithologically similar throughout, 
being composed for the most part of massive gray, drab, blue, and 
black hmsbnes, mme membrs  of which contain a large proportion 
of chert. In texture they vary from fine nud close grained to coitrselv 
crystalline. The series no doubt is made up of several formations, but 
them? have not yet been distinguished. Apparently enough fossilif e m s  
members have been found to justify at least the provisional grouping 
of all th- rocks in one seies. So far no depositional breaks have 
been recognized, but severe folding and probably faulting seem to be 
indicated. Some of the folding, especially in the northern part of 
the blt, appears to be of the overturned type. It is not improbable 
that overthrust faulting has also &urred. It is tentatively sug- 
gested that to  such faulting are due the involved positions of the 
Upper Triassic r d a  with relation to the normally underlying Car- 
boniferous rocks of this belL 
The mnthernmost outlier of this Carboniferous serics caps a 

broad-topped ridge, abut  2 miles west of the boundary, that extends 
northward about 3 mil- from Ammerman Mountain. About s mile 
of the phyllite and alate bedrock that flanks the north side of Ammer- 
man Mounhin intervenes between these limestones and the quartz- 
ites of the mountain. East of the boundoq about 4 miles of the 
phyllite and slate bedrock lies between the quwhites of Ammerman 
Mountain and the Carboniferous l i rnwton~ The contact of the lime- - 
stones with the slates and phyllites dong their southern border is not 
visible in this vicinity, because of a heavy mantle of rock debris add 
moss. at appears, however, that the limestones overlie and am struc- 
turally unconformable with the more metamorphosed, &ppmdly , 

pre-Ordovician quartzite, phyllite, and alate series of Ammerman 
Mountain. From their southern border northward for 12 mil= to the 
southern slopes of the wide valley of upper Firth River the limestones 
make up the b & d  of a broad, moderately mountainous highland 

' that forms the watershed between the headwater basin of the Old 
Crow on the west and that of Thomas Creek, a long narkhern head- 
water tributary of the Old Crow, on the east. Both &earns haw 
~ o u r c ~  that rim within tn few miles of upper Firth River, which flows 
from west ta east across the boundary 17 miles north of Ammerman 
Mountain. The sumnits on this broad north-south divide m e  2,500 
to 2,700 feet in elevation and the saddIes connecting them 2,000 to 
2POO feet. In general this highlrtnd belt may be said to have an 
average height of about 2,600 feet. 
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No very gad fossilifems beds have begn found in the limestones 
between Firth River and Ammeman Mountai'n, but fragmentary 
remains indicate the Carboniferous age of the rock  

Firth River &mi~-About 18 miles norkh of Ammainan Monn- 
tain the boundary crosses the gravid-filled valley basin of upper 
Firth River a few miles east of the junction of the t h m  l a p  
valleys of its chief headwaters, which rim in a gmup of high moun- 
tains 30 to 40 miles to the wast and northwest. This basin has h e n  
named on the maps the VaIIey of Three Rivers. It is 3 to 4 miles 
wide from north to south and about 8 miles from & to wed. Its 
elevation above sea level is about 1,700 feet. Firth River flows from 
this high interior valley basin in a general diwckion a little east of 
north for 'I5 miles md discharm into the Arctic O m n  about 25 
miles east of the one hundred snd forty-first meridian. Its dement 
to the coastal plain Is soid to occur mwthy t h m g h  n xries of canyons 
50 or 60 miles above its mouth.. 

Ths larger part of the Firth River basin west of the main river 
and north of its npper valley is occupied by moderately rugged 
mountains. The One hundred and forty-fimt meridian pas= over a 
number of irregular ridges, most of which Rre more than 3,000 feet 
high, with high peaks rising t~ elevations of 4,000 to 5,000 feet. 
PrrtcticaUy a11 these mountains, m far as examined, far 25 miles north 
from tho boundary at  the Valley of Three Rivers, are made up of 
limestones of various kinds. Some of these limestones contain Car- 
boniferous fossils and, so far as hm beep distinguished, all except an 
Upper Triassic formation (described below) belong to single 
Carboniferous wries. This Carboniferous limefitone scrim seema to 

. tarminabalongitsnorthmborder~nunconformrrblemnhctwitha 
series of mmimetamorphosed qnsrtzites, phyIPites, and s l a t e  which 
dosely r e m b l e  the similar rocks of Ammemmm Mountain and are 
supposed to be of pre-Ordovician age. 

Several miles south of the northern border of the Carboniferous 
m k s  just described rind ahout 8 milw west of the one hundred and 
forty-first meridian marine fossils of Upper Triassic age occur in , 

a formation that is made up Inrgely of black'khales and impure thin- 
bedded shdy limewas, but possibly con&ins some massive lime- 
stones. This f m a t i o n  appears to be involved by profound folding 
and p k b l y  faulting with the intimately s k a t e d  Carboniferous 
limestones in such a manner thnt, its position is now apparenUy 
h e a t h  the older formations. At least, this is the tentative Piew 
now held BS s result of the prelirnina y examination made: in 1911. 

Similar Upper Triassic rocks rm situated appmximateIy 1 mile 
west of the one hundred and forty-fmt meridian about 5 miles south . 



of the nppr Firth River basin or Valley of Three Rivets. These 
are likewise a&td with the Carbbniferons limestone 

and in the field examination of 1911 mere considered possibIy 
ta underlie them. The oukmps from which the Triassic fossils wem 
obtained nre p r l y  exposed. h d s  of impure f l s g ~  limestone inter- 
M d d  with sandy shales, which have not been okmed in contact 
with the older wries. "hey lie in the wide valley head of one of 
the extmme northem headwsttem of Old Cmw R i m  These rdcks 
wem not recognized elmwhere in this basin by brxssils, bu t sbme black 
limy sha2e5 of somewhat s imi l~r  appsarance.occur dong the foot of 
the mrn dopes of the basin several miles to the southwest. 

YEBQZOIC (P) ROCXB, 

Between the bdt of shists whom northern border is 3? miles north 
of Pornpine River and the valley of Carny Fork, about 15 mjlm 
farther north, extends a group of mountains whose summits are about 
3,000 feet above sea level and are 2 to 5 miles west of the boandarv9 
which p- across their eastern Ranks These mountains are made 
np slmmt entirely of massively bedded quartzites with a small mount 
of interbedded shale slates and several beds of wnglomerate, one of 
which seems to occupy a position at OF near the bse. The quartzites 
nre fox the most part fine p i n e d ,  hard, and dense, and have a sugar- 
like fractme. They are predominantly white ar light g r ~ y  in color, 
hut also show rvaricolored shades of pink, red, and brown. The shale 
kds  am darker colored and em somewbat m e t a r n o r p h d ,  showing 
alaty cleavage. The conglomerates, so far as obsemed, are made up 
of hard pebbles of white quartzite and white vein qnsrkz in a coarse 
gritty matrix. The pebbIes of quartz may well have h e n  derived 
f rorn veins which mcur in the schists to the south, but no pebbles of 
whist were noted ; neither were there smn any granite pebbles which 
might have coma from the granites farther m t h ,  nor limestone peb- 
blcs that might have been derived from the Carboniferous forma- 

A tions north of Casey Fork. More extended examination, however, 
may d i d o s e  pebbles derived from these p m m a h l p  older rocks. Only 
a few smelI and poorly exposed OUZCTO~S of conglomerate have been 
bbsetd, and no statement of their tahichess, extent, or development 
as a whole can be given. In some places the conglomerate contains a 
large percentage of matrix material in which the pebbIes are some- 
what separated or seatkred, but in other outcrops it jrs composed of a 
more mmpxct m a s  of pebbles with only a small percentage of finer 
matrix. 
If it were not for the beds of conglomerate, the much smaller d e ~ e l -  

opment of the beds of &nIe slate, and the more massive bedding of 
the quartzites, this series mould differ little from the pre-Ordovjrian 
series along Porcupine River to the south, or from the less metn- 
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morphosd phasea of the schists farther south, which are now consid- 
ered to be altered equivalents of the quartzite, phyllite, and slab 
series of Porcupine River. 

Because of the conglomerate member at or near the lkw of these 
mk, their apparently unconformable position u p  the supposedly 
sckistose equivalents of the pre-Ordovician quartzite, phyllite, and 
slate series slmg their muthem border, their marked dissimilarity to 
any of the known Paleozoic series which are well developed to the 
southwmt, and t h e  fact that the uppermost Paleozoic ~ocks (the Car- 
boniferous) lie just north of Casey Fork, the* rocks between Casey 
Fork and the Porcupine are considered to be possibly of Mesozoic age 
and to represent the apparently somewhat similar series that has 
been observed by the Canadinn geologists to occupy considerable 
areas from 30 to 100 miles south of Porcupine River, where wlcs 
of this general character, with a conglomerate member at their base, 
unconf omably overlie formations of Ordovician, Silurian, and Car- 
boniferous age. 

As already suggested (p, 303) it seems very probable that two mme- 
what similar series, of widely different geologic age, the predominant' 
mcka of which ara white quartzites, may occur in this general region, 
the older being pre-Ordovician and the younger Mesozoic, and that 
under some of the conditions of their occumm in proximity to  each 
other they may be more ar less confused. 



THE UTNA-NOATAK REGION. 

* INTRODUCTION. 

In the open season of 1911 n party from the Geological Survey 
visited the Alatna-h'oatak region (see PI. XV) and obtained the 
information concerning the mineral resources of the region pre- 
sented in this report. A more complete a m u n t  of the geoIogy, 
b a d  on a mom thorough examination of the notes and specimens 
'colleded, is in preparation,, but will not be publishecl for a year or 
mom. No p d u c t i ~ e  mining hns yet been dune in the region, so that 
deductions concerning the future o f  this industry must be based 
mainly upon nnalogies with lrnown productive camps elsewhere in 
northwestern Alaskn. 

GEOGRAPHY. 

Alaska bas been divided by Hayes, Brooks, and othem into four 
l r r e  geographic provinces which, from muth to north, have besn 
callcd the Pacific No~mtnin system, the Central Plateau region, the 
Rocky Mountain region, and the Arctic Slope region. The Alaha- 
Noatak region lies almost entirely within the limits of the Rocky 
Mountain system. Although mainly of mountainous topography 
the region i s  so diversified by highlands and Iowlnnds that in places 
the reason for assigning the countq to the Rocky Mountain system 
vould not be evident to a traveler contemplating only the immediate 
details without regnd to their larger relations. 
The Mstna River valley has a general northwest-southeast trend. 

1t is a b u t  140 mil& long and is somewhat nariow in proportion to  
its length. This basin consists of two XopographicaIly ratha dis- 
tinct part- southern, carved in relatively weak rocks, haping sub- 
dued topographic features, and a northern, carved in more resistant 
rocks, ch~lwcterized by ru--(l mountains. In the southern part the 
valley floor Is a wide gravel-filled lowland in which the stream, from 

816 



one-quarter to one-eighth mile in width, meanders extensively. Here 
and there rocks outcrop on either side of the river, but although the 
current is too etrong to allow rowing them we no obstructions to 
navigation for shallow-draught boats. 

The mountain province extends northward from Helpmejack 
Creek. In the part of its course that lies in this pmPince the river 
flows on a flood plain that ranges in width from 14 miles in the 
southern part to only a few feet in the northern, tho stream itself 
reaching in places m m e u r n  width of one-eighth mile, For 40 
miles north of Helpmejack Creek the course of the river is very 
sinuous, although the valley is straight. Fnrther up the stream 
nlenndem less and the course of the valley is nearly &might. Under 
ordinary mnditions the river is navigable by can- as far asl camp 

, July 23, but in its upper 25 miles its gradient is so steep that it is 
an almost continuous mccession of riffles. Peveml rather large 
tributaries that drain the unexplored country to the east and weat 
enter the Alatna in this province. A stream in one of these.. vrlleys 
in the central part of the mountninons region was ascended to  its 
head and mas f o n d  to have its source in gewral s m ~ l l  glacien. 
None of the g l~c iers  was more Eban 2 miles long, but all of them 
appear to  be the shrunken remnants of more extensive glaciers that 
ance ompied much of the Alatna Valley. 

The slopes from the stream8 to the top of the ridges are everywhere 
deep; in tlre smaller, newer valleys they sre the result of noma1 
erosion, but many of the slopes of the larger valleys have been over- 
steepened by glaciation. The detritus that has faIIen from the cliffs 
above or has hbe deposited by agencies formerly operative is a 
prominent feature on the lower slopes. Higher on the hillsides this 
mantle becomes thinner until on the steeper slops exposllres rlf bed- 
rock dominate. The ridge are narrow and range in elevation fmrn 
4,000 to 8,000 feet. The crests are undergoing rapid degradation by 
erosion, so tbat they nowhere preserve any considerable area of an 
earlier topography. 

The Noatak Valley in the main trends east and west, though in 
its lower part it makes an abrupt bnd and ha8 a nearly north-south 
mum. One sf the most notable featurn of the region-adjacent to 
the Noatak is the succession of highbnds and lowlands through which 
ths river flows. At the hmdwaters of the Noatak there is the same 

region as at the head of the Alatna. This province 
is about 75 miles long and is characterimd by lofty mountains, many 
small glaciem, and steep alop .  The river, which is about 800 feet 
wide, has cut a meandering channel through ancient gravels in rt flood 
plain that is about 2 miles wide at its western end, Farther down- 
stream the mountains gmdually m d e  from the river, which in this 
lmer stmkh Rows throngh lowland 70 miles long and 10 to 35 
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miles wide. St,iIl farther downatream the mountains w the north 
and swth again converge, and the river flows in a rather narrow 
\ralley through a range of hills from 3,000 to 4,000 feet high. This 
mounhinous topography extends along the river for about 60 miles. 
The western, end of this part of the river vaIley is marlred by a 
narrow canyon, CtOO to 800 feet deep, with roclr walls on both sides 
of the stream. Below this canyon the hills n p i n  recede, and t,he river 
flows through another lowland, 50 miles long and 20 to SO miles wide. 
This nearly flat lowland  rise^ only a few hundred feet above the 
river and benrs innumerable lnkes on its surface. On the south this 
lowland abruptly terminates agninst s range of hills, 1,500 ta 2,000 
feet high, which form another distinct topographic province. The 
h'oatak cuts through this range in a narrow gorge, 400 to  600 feet 
deep, the bedrock jutting into the river in fantastic, pinnacles. 
Thae hills trend in general east and west and are from 10 to 15 
miles wide. South of the hills the country near the river is low, in 
few places rising mom than 200 feet above the sea and at its southern 
margin being submerged by the waters of Kotzebue Sound during 
perids of high water. 

Thhghout its .course as far as camp July 28 the Noatak is 
navigable by canoes, and in this distance has few dangerous places. 
In the upper part of its c o m e  the stream has washed out of the 
gravel deposits through which it flows many Inrge bowlders that 
make S e e  which require careful match. In the lowland north of 
the riountains near the mouth the stream splits up into so many 
channels that the depth of water in any one is not always sufficient 
to  float a boat and therefore the m ~ ~ m  must be selected with care. 
Except at the very mouth of the river the current is m strong that 
little or no progress can be made upstream by rowing or sailing. 
Good tracking can usually be foand, though the numerous meanders, 
with cut hnks, make frequent crossing from side to side necessasy. 

Passes from the Noatak to the CoPville on the north, to the Alntna ' 

on the east, and h the Kobuk on the south are known and have h e n  
h a v e d .  One pass to the Colville lies between longitude 156" and 
157'. (5ee map, PI. XIT.) At this place the divide is a b u t  2,000 
feet above md '7 miles distant from the Nmtak, and floating water 
could probably be reached bp s portage of not over 13 miles. Other 
p a s s ,  by way of Aneyuk Rimr,  ma^ also m r ,  but they have not I 

been examined. The pass used by the Sun.eg expedition in crossing 
from AIatna River to the Xmtak is a h l t  13 miles in an air line be- 
twmn floating water, and the diPide was 1,000 feet high, with small 
lakes on the summit. Another pass, farther up the Nmtak, kads into 
rr stream joining the Alatna about 8 milm below the one just 
dkribed. It is much longer and mom difficult and therefore not to 
be recommended. Opposite the higher pass of the Nuatak there is a 
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pass to the upper Reed River of the Kobuk drainage and another 
pass to the same stream is reported by way of the southern fork of 
the Noatak. Both of these are steep and difficult, but prospectors 
say that horses can be taken over them. Natives report that the 
valley of the large stream coming in from the south about 12 miles 
above Midas Creek affords a good pass into the Kogoluktuk and is 
much used by bunting parties. Other passes into the Kobuk farther 
downstream undoubtedly occur but have not been explored. 

CLIMATE. 

Instrumental climatic observzitions have not been made in the 
Alatna-Nmtak region except at Allakakat, a t  the mouth of Alatna 
River. The records a t  this place show that the mean annual tem- 
perature is about 1 5 O  F. ?"his temperature, however, is probably 
higher than that of the Alatna-Noatak region as a whole, for the 
observations were made a t  an elevation of only 500 feet and nearly 
a aegree farther south than the greater part of the region wnsid- 
ered in this report. As a result of this low temperature the country 
is icebound nearly nine months of the year, so that i t  is almost 
impossible to reach it from the United States much before the first 
of July. Ice in the lakes at the head of the Yukon basin prevents 
passenger boats from running until nearly the middle of June and 
from reaching the Alatna much before the first of July. The last 
boat down the Koyukuk usually leaves the head of the river by the 
first week in September. Approach to the region by ~ e r i n g  Sea 
and Kotzebue Sound is eved later than by way of the Koyukuk, for 
Kotzebue Sound usually does not open before the first week or so 
in July and is likely to close before the end of September. 

The annual precipitation a t  Allakakat is from 10 to 15 inches, 
which is probably less than that in the region as a whole, for, other 
things being equal, a low region like that near the recording station 
does not receive so much precipitation as highlands. Although pre- 
cipitation in the region is small, much of i t  comes in summer and 
the traveler therefore gains an impression that it is greater than the 
actual amount. I n  1911, for instance, 37 out of 64 days were partly 
rainy, but the rainfall on many of these days consisted of small 
showers, during which only 0.01 inch of rain fell. Much of the 
precipitation is snow, which may be expected during practically 
every month of the year in the hills and the higher mountains. I n  
1910 snow covered the high hills between the Icobuk and Noatak on 
July 14, and in 1911 the hills opposite the hlatna-Noatak pass mere 
snow-covered on July 26. The snow that fell during these storms, 
however, remained only a few days. 



The main e l e m e n t  in the region is at Kotzebue. The Noatak 
mission, about 50 miles above the manth of Noat& River, and 
AllakaJrat, on the Koydn~k, at  the mouth of the Alatna, are the 
only important vihgea. Kotzcbuo is nomnally tho homc of a mis- 
sioniry and family, three or four traders, a few boatmen, and a 
settlement of natives, but after the breakup of the ics in the spring 
many whitee and natives from the neighboring rivers and coast towns 
congregnte them for trading and fishing, and a thousand or more 
people are camped along the beach or in the town. Mail senrice is 
maintained by bmt every 10 days during the summer and by dog 
Barn one a month during the winter. The nearest telephone sta- 
tion is at Kiwalik, 80 miles to the south, and the nearest klegmph 
offim is at Nome, 200 miles t o  the southwest. Trivelers from Nome 
can mach Kotzebue En summer by the mail boat, a gasoline schooner. 
The trip takes about 3 days, as stops me made at  way points, and 
the charges in 1911 were $25 apiece for passengers md $20 a tw 
for freight. Large ~ ~ 3 1 s  from the States can not approach Kotzebue 
nearer than Cape Blossom, an unprotected headland about 12 miles 
distant, becau8e the channel is so namw,  craolred, md shaIlow that 
it can not be navigated by boats drawing mare than 6 feet. Sup- 
plies of gmd quality and in sufficient quantities to meet the demand 
can be obtained ia Hotzebue n t  but little higher than thosa 
in Smttle plus the freight charges. 

Allakakat is the name of the mission of St. John in the Wilder- 
'ness, on the Koyukuk, directly opposite the mouth of Maha River, 
and Marsam, about rt mile downstwarn, is the trading post. The two 
together form practically one setklernent. At the mission is the mis- 
sionary and the Government school-teacher and n small settlement 
of natives; at Marsans is the store and a few nativw. The post 
offica is at Bettles, but mail is delivered dong tlw mute. In summer 

.mmmunicstion is by boat and in winter by dog sledge that laves the 
Koyukuk near the-mission and reaches the Yukon near the mouth 
of the T~snann. The nearest telegraph station is at  the Government 
post at Fort Gibbon. 

The Noatak mission is on the west bank of the Nontak, on a grave1 
terrace. The settlement consists of a church, schoolhouse, and several 
well-built cabins belonging to w h i h  m d  natives. It was practically 
deserted when visited by the Survey geologists, as the inhabitants 
spent the summer at Kotzebue. Farther downstream, however, the 
Survey party passed nearly a score of boats loaded with families 
bound for their homes at the mission. 

It is almost impossible to  estimate accurately the populrttion dur- 
ing the summer, for many of the people are away on trading or hunt- 



ing trips, but it seems fairly certain that less than 100 white people 
live in the basin of either the Alatna or the Noatsk, including the 
settlements at Mlakakat and Kotzebue. The geneml impression was 
that thc total number of natives in the basin of the Alatna and the 
h'oatak was not over 250. This would indicate that the total popu- 
Intion is therefore not more than one person to 50 square miles of 
territory. 

BXPIXALB. 

At the headwaters of both fie Alatna and the Noatak erne was 
fairly pIentifrzI. In the mountains sheep were numerous, and natives 
make annual hunting  trip^ from distant points to this region. In the 
low counltry in the Noatak basin, just west of the mountains, caribou 
are fairly numerous and are sought not only by natives fFom farther 
downstream but by t h m  from the Robuk as well. In this %me 
region many signs of fox, wolf, nnd martin were seen along the 
banks of the river. Bear tracks were particularly plentiful along 
the bars north and east of the Nmtak Mimion as far as the canyon . 
and evidently were made by l a w  bears. In the centml part of the 
-4latna Valley evidences of benr were obsemed, but they were not 
plentiful and only small black bears were seen. On the lakes and 
sloughs nt the lower part of the h'oatak hundreds of ducks, geese, 
cranes, and other birds were seen. TGater birds are reported to be 
numerous also near the mouth of the Alatpa. Flocks of ptarmigan 
were seen in the cedtral part of the Alatna Valley and in the Noatak 
Valley near its mouth. From the numbe? of animals seen it is 
believed that they wuld be relied on as food by pmpctors, 

Fkh are abnndant in the Alsba and probrrblg also in the Nmtak. 
Salmon are reported in the lower Alatna, and some were seen on 
native drping frames at the Koatak Mission. It is said that they run 
11p as far as the heyuk .  &st of the Nontak natives, however, go 
to Kotzebue for salmon fishing, as the fish are better in wilt water 
than they are after they have gone a long distance in fresh wwater, 
Grsylinp and white fish am caught in the Alatna and the Nmhk 
The members of the 1911 expedition shot several pike in L k e  
Tnknhoola in the Alatna River b a s h  Although few of the streams 
were ~ctually tried for fish, their similarity to other stmms in north- 
western Alaska that have been tested leads to the belief that pros- 
pechrs and tmveIers could probably get enough fish for ordinary 
needs in most af them. 

VEQETATIQX. 

vegetation of the Alntna-Noatak region is typically Arctic and 
sub-Arctic. fn the lowlands, near the river, bushes are commoq but 
toward 810 higher regions the veptatim gradually disappears until, 
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on the steep slopes and tha crest of the ridges, even gmsws am prac- 
tically absent, Spruce is found in the Alatna basin to within 8 or 4 
miles of the stream bading to the Noatak portage. Tha trees in the 
muthern part of the basin average 10 to 12 inches in diameter and 
extend up the dopes to an elevation of 1,000 to  1,500 feet, but the 
diameter and the elevation of the upper Wer of the tm zone 
gradually decream upstream until at the irregular bend 13 miles 
b l o w  camp July 23 the diameter of the spruce is from 6 to 8 inches, 
and even t.he mttered trees do not extend more than 500 to 606 feet 
above the river. The northern limit of spruce is decidedly abrupt. 
In the Norttak Valley the most eastern locality where sprnce is 

found is about 10 miIes east of the canyon. At this place spruce 8 
inches in diameter appears as n n a m w  fringe along the welLdrained 
banks of the river. F~rther downstream gruce  grows almost every- 
whem in the immdste vicinity id the. river down to a point, midway 
between khe most southern hiIls and the mouth of the river, where it 
is again absent Over much of the swampy lawland back from the 
~tresrns, on the hill dopes, md in the entire area east of the canyon 
spruce is absent, This absence of timber is a decided handicap to 
development, for all lumber used in mining or in constructing cabins 
must be brought into the region. 

The grass in the valley is sufficient for pack animals that are trav- 
. eling, but not sufficient for the permanent pasturage of a large 

number of animals. Red-top p s s  is particularly abundant around 
old cabins and settlements, but although it grows luxuriantly it does . 
not appear to afford r s  much nourishment as the bugher, smaller, 
lesfi abundant pas- that grow on the lowet hill slopes. Caribou 
moss is plentiful in the better drained lowland areas, especially t h m  
near Aneyuk and Cutler rivers, and on the hill slopes a short dis- 
tance back from the c o ~ &  These hill s l o w  have been userE as the 
feeding ground for the herd of reindeer that was introduced by the 
Government and that ranges between the mwth of the Noatak rand 
cap Krumnstern. 

Berries are generally plentiful in the low areas and form an im- 
pi tant  part of the local f d  supply of both the natives and whites. 
Blu~bemies, cranberries, currants, and salmon berries are the most 
abundant, and owing to the cold climate those picked in summer 
canmlm kept throughout the year without dchrioration. It is mid 
that tha natives collect many berries after they have been frozen on 
the bushes, as they can then be knocked off with sticks and can be 
rnm easily cleend of twigs a d  leaves. 

48BgB0-B~U. m M  
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Most of the Alatna-Noatak region is atill so little known that data 
are not available for s final statement of its geology, but certain gen- 
eral facts seem to have baen sdciently d e h d  to warrant a general 
description. The & may be divided into three main classes- 
sediments, igneous mh,. and veins. The sedimentary rocks have 
been further divided into metamorphic d s ,  Paleozoic eedirnentq 
Mesomic and Tertiary rocks, and unconsolidated demts .  The 
igneous rocks have been divided into the metamarphic and non- 
metmmarphic rocks, and the veins might also be similarly grouped, 
Each of the larger p u p s  has been indicated on the geologic map 
(PI. XV) , with the exception of the veins, which am too small to be 
shown. The four divisions of the sedimentary rocks have been dis- 
tinguished by separate paihrns, but dl the igneaus rocks have been 
shown in a single pattern. 

Metamorphic schists were ~ e e n  only in the middle and upper pa* 
of the Alatna and in the headwater part of th0 Noatrrk. The physi- 
cal character of these rocks indicates that they are the equivalents of - 
the Nome group of Sewsrd Peninsula. This view is shared by Men- 
denhaI1, who studied similar rocks in the Kobuk region, to tbs south, 
for he says: "The rocks hers descn'bed are regarded in a general 
way equivalent to  those described by the writer in a previous paper1 
as the metamorphic serieaVz These rocks are the oldest in the region 
and have b w  deformed during at least two periods of mountain 
building. 

Lithologicdly the metamorphic rocks are quartzow schists contain- 
ing an abundance of chlorite, some muscovite, practically no biotite, 
and in many places considembIe calcite. In color they mge h m  
greenish gray to nearly Ma&. The green color is due to chlorite; 
the Mack color is usually m m d  by carbonaceom material. Here 
and there the s(:bists havi rt brown, -iron-stained appearance, due ta 
bhe wetthering of the iron sulphides that are dkmiaated thrpugh 
the rock. Thw rmlphides appear to be of later origin than the 
&&me structure, for well-developed cubes, entidy unsheared and 
otherwise undefomed, were found in the schists. & many places, 
me pyrih in the schist occurs not in veins but in cubes-that are 

lpdenhall ,  W. C, F4eorrnnairrannm in Norton Bay reglou, Alma, In 1800: S p a 1  
publlcatton a. a Geol. Survey, 1801, pp. 100-204. 

*Mendenhall, W. C., Reconnaieeaace from Fort Hamlln to Kotkwbabae ;Soand, AIgBh, by 
w w  ot Dnll, Kanatl, Allen, and h w a k  r irm:  Pmi. Paper U. B. Wl. Imey No. 10, 
1902. p. 31. 



mattered irregularly throughout the rocks. In addition to the di8- 
seminated sulphides there are others, closely asswiated with tha 
qnartz veins, which are everywhere numoms in the schit members 
and a m  described on pages 18-19. 

Although the schists rtre dominantly quartzam in the lower part 
of the section they become more mlcareous ns they appmch the 
thick overlying Paleozoic limestone. The relntion of the schists to 
the overrying limestone has not been satisfactorily demonstrated, 
Tbe much more deformed character of the schists wggesta that an 
unconformable reI~tion exists hetween the two group,, but the con- 
siderable difference in resistance to dynamic metamorphism of the 
two rocks makes other interpretations possible. Perhaps the fact that 
mi= strongest doubt es to the tzneonformity between the schists and 
the next younger mks is the notable increase in the calcareous con- 
tent of the schists towsrd the top of the section. 
No fossils have been found in the schists rrnd conquently paleon- 

tologic evidence as to the age of these m h  is w~nting. The appar- 
ent greater metamorphism and the stratigraphic position of this series 
warrants its assignment to the lower -part of the geologic column. 
No known fact precludes the assignment of the d i s h  t o  the eady 
Paleomic, hut, on the other hand, nothing is hown that would pre- 
vent tbeir wigrunent to the prc-Paleozoic. 

~ l t h o u ~ h  it is pmible thnt the metamorphic: schists may be Paleo- 
zoic, it seems advisable to differentiate as Paleozoic a great tbicknm 
of d i m e n @  ranging in lithology from shales 8nd aandston~ to 
limeatones, which are much less metamorphosed and seem, on the 
whole, to be younger than the schists. These rmh have not been 
nearly so much &eared and metamorphosed, yet they present stme- 
turn that lare by no means simple but that have been so deformed that 
the series as outlined on the map may include representativ~ of both 
higher and lawer harimns that have been infolded or infaulted. The 
delimitation of this w i m ,  as a whole, however, marks the anma of 
less metamorphod mdiments that overlie the schists. 
The oldest part of the Paleozoic rmks recognized on Alntna River 

consists of the verg thick limestones that form a h l t  a b u t  20 miles 
wide in the central part of the basin. Throughout this d ihnce  the 
m k  is almost uninterruptedly a bluish-white limestone, though it 
i n c l n d ~  same dark carbonaceous phases. Many specimens of the 
limestone show evidence of recrystallization and brecciation, Bed- 
ding is usually diEcn1t ta discriminate, and although at  s, distance 
the struthre appears to be relatively simple, close examination shows 
that it is complex. The general trend of this limestone is east-we&, 



but the dip c h a w  from north to math rn frequently that numerous 
FedupIications must occur. 
In the Al~tns River region no paleontol& avidenm as to the age- 

of this limestone was obtained, but a. similar series of limwhnes on 
John River, which Sehrader called the 8kagit  formation, yielded fos- 
sils that indicated that the m k s  mere not older than upper Siluriarl 
and not yoanger than lower Cnrboniferous." 

This is probably the same limestone that was seen on the head- 
waters of the Nontak and that foms some of the high, rugged peaks  
in the eastern part of the divide between Noatak and Eobuk rivem. 
It is also probably p-nt ney- the gorge pf the N0sta.k and in the 
hills near the mouth of the river, bnt fossils were not found in it at 
these places, gmd the correlation rests mainly upon the stratigrapl~ic 
position and lithologic similarity. 
In the vicinity of the Noatak canyon a dolumita forms part of the 

country rock south of the river. The fossils from this place were 
not diagnostic, but the dolomitic composition of the rock suggests 
correlation with the only dolomite horizon known in Seward Penin- 
sula, which is of upper Silurian age, is widespread throughout Alaska, 
and is everywhere dolomitb. Dolomite is also expbwd in the lower 
gorge of the Nmtak where the st,renrn cmwm the r a n p  near the 
const. It is underlain by saZcareous d i s h  whose contact with the 
dolomite is but poorly expmed. This dolomite is a compact, rather 
dense rock showing few of the solution markings that am common * 

on the other limestones. It k usually whiter tl ian the limestones and 
ratvly contains fossila At many localities it is brecciated, rand at 
tho outcrops near the canyon, where it m u m  near intrusiws, it sx- 
hibits some cherty phase& 

Another impoFtant pwt of the series which is indaded hem with 
the Paleozoic rocks but which on subsequent study will probably 'be 
differentiated from the other members is the snndstone, quartzih, 
and limestone series in She central part of the Noatak basin; fmm the 
western part of the lowland near Aneyuk River westward to the 
mnyon, T h w  mks are less metamorphosed than the other Pale- 
ozoic r~&, bnt have been much deformed and closely a p p d ,  . 
and show overturned folds and thrust faults Although cleavage 
and'jointhg have been produced by the forces to which these d r s  
hnve been subjected, the bedding has in few pleceq been entirely 
obliterated, and as a d t  most ~utmops-clearly show both bedding 
and deavaga ,- 

The rocks are dark grayish to green on fresh exposures, at e dis- 
tance appearing almost as light as mme of the limestonas. Some 
- - 

~Whrader, P. C., A reconnalwnce In northern Ahaka acmin tbe Emlg Moimtnlm 
aton* Knyulmk, John, Analturn% and Colvllle rlrere. and the &rctlc mt tp Cap3 
LIsburnc, 19 1DP1; F'rof. Paper U. I. Qeol. Survey No. 20, 1.904, p. 67. 



s h a l ~  that form part of this series are nearly coal black and others 
are Iight green. The prevailing tone, however, is dark? and the 
mdm can not be readily recognixed at  any p e a t  distance either by 
their color or by their physical charwtars. Generally speaking, 
however, the rocks are hard and farm many of the higher hilb in 
the area in which they m u r .  

Fossils heve k n  collected from these rocks at  merai places, and 
the paleontologic determinntions show that they are Carboniferous, 
probably Mississippian. This determination is of interest, as it 
shows that the rocks reported by Collier1 in the Cape Lisburne 
region and by Schr~der in the John River basin also occur in the 
intervening county. 
Soms shales and slates have been provisionally assigned to the 

Paleozoic rocks because of their interrelation with known fmil- . 
bearing limestones and other rocks. These shales and slnlm tliffer 
from the achists in that they are not so higllly metamorphosed and 
their original stmcturw are better preserved. The thickest series of 
t h e  m k s  examined was found in the vicinity of Midns Creek. They 
am dark green in color, rather h e  p i n e d ,  and have well-developed 
slaty cleavage. They contain many mall  faults and probably m e  
larger ones, which escaped detection because faulting brought like 
rocks into juxtaposition. Wowever, even with due allowance for 

, reduplication through fauIting, a thickness of several thousand feet 
must be assigned to this division. 

MMOZUlC AND TERTIARY RO[IKB. 

It is h i a y  probable that some members which might on more 
detailed study h placed elsewhere have here been included in the 
Paleozaic In fact, i t  is by no means certain that there was a decided 
&ratigraphic break at the top of the Paleozoic, and therefore cor- 
relations. based mainly on long-range observations and genera1 
stratigraphic sequence would fail  to note fn11naP breaks w s o c i n t e d  
with marked lithologic or stroctural discordances. hIthough some 
younger sediments may havo been inadvertently included' in the 

I 
Paleozoic, f l ~e  main represcnhtives of the Memzoic to which stten- 
tion mill be directed in this mtion are the Cretaceous sandatones 
and associated sediments, wonpized in the region under dixus ion 

r onlyonthelawerpartofAlatnrtRiver. 
These m k s  are entirely unmetamorphosd, although compact,, we12 

indumted, nnd so deformed that dips of 45" or more are common. A 
fern thin ,mnglomer~tes appear in the wetion, but the series as a , 
whole consists of dark greenish-gray sandstones, with thin shaly Ms, 

-- 
1Colller. A. J., Geololrp and coal reaonrw of the Cape LIubnrne region, Alamka: Boll. 
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The conglomerate phaee b e s  more pronoun& toward the border 
of the basin, nnd Mendenhall nates that xbou~t the mouth of Helpme- 
jack &ek, near the former C~retaceons shorn Une, the basal portion 
of the formation consists almost exclusively of amglomerate con- 
taining pebbles of the older formations to  the north. 

Although this series of m k s  has h e n  classified aa Mmmic by ' 

Mendenhall and aa Cretaceous(?) by Schrader, b t h  of whom d e d  
it the ~ergman'  sories, its age waa not determined on paleonto- 
logic evidence. Mendenhall states that it contains indistinct plant 
remains, but it has yielded no determinable fossils The rmh a z ~  
certainly younger than the' Paleozoic rocks to the north and their 
g~elster induration shows that they am probbly older than the Ter- 
tiarg deposits of Dall River. Their 1itboIogic similarity to  the rocks 
extending from Nulato to  Seward PeninsuIa, specimens of which, col- 
lected by the writer in 1909, yielded Cretamw fads, indicah that 
they are of Mawzoic age. 

!I%e purpose of the p m n t  paper is not m much to  d d b e  all 
the different deposits examined as to  p&t out the general typea 
recognized. Three main types of unmlidatad deposits w e n  dis- 
tinguished-marine, glacial, and stream gravels. AU three are &awn 
in one pattern on the map (PI. XV). 

The recognized marina deposits wmx maid7 itlong the krctio 
seacoast and the Towe*r portion of the Nmtak. n e a e  deposits are 
only in part marine, for in places there were alternations of marine 
and fluviatile &on, such as are now seen in the delta of the Noatak. 
The deposits at  suck places therefom 9-t features characteristic 
af both arnncies. Rone of the marine de@ts hsve been prospected. 
and. consequently the history of the gm<els hes not been made out, 
but they have probably ammalated in the same manner ns the coastal 
plain gravels in parts of Seward Peninsu1s. 

.-. No sections of the typical m i n e  navels along this part of the r 
Arctic coast have ken examined, and it is not definitely known 
whether or not the deposits are permanently h ~ n .  ~ r o m  analogy 
with similar deposits elsewhere it is believed that; the more recent 
marine gravels are not frozen, but that the older ones, which m r  at 
BOnI0 elevation above the sea, am probably permanently frozen. The 
presence or absence of permanent frost in the ground has n decided 
Influence on the cost and method of mining, so that a debmination 
of the physical character of the gravels is economically impofiant, 

tMendwhall, W. C., RetonnalaRance from Fort Rnmlln to Kotwbum Bound, A l ~ k a ,  b~ 
w v  of XlllIl. Kanufl, AHen, and Kowmk rivers: Prof. Paper V. B, Qsol. Burmy Na. 10. 
1902. p. 40. 
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The glacial deposh may be roughly divided into two main c1n.w~- 
t h m  of distinct ice-laid origin uud thme which have been in  part 
handed by glaciem but whme dominant featurn were determined by 
running water. Deposits of the first clam am relatively uncommon 
and even the most distinctive may m e r e  into the second class, so that. 
no sharp line of derrarcation between them can bc drnwn. 

The distinctly ice-lnid deposits nre most notable in the mountain 
valleys near the heads of the Alatna and Nmtuk. Even at the present 
time there are small glaciers i n  the highlands in this part of the 
mgicm, and they are transporting and depositing dhbris and forming 
glacial moraines. In the p&, however, thew glncim were much 
more extensive and formed deposits that may still be recognized. It 
is not yet possible to stnte the limit of these ancient glnciers bccause 
their deposits merge into deposits of ~lncia-fluviatile orij$ and, 
furthermom, in the time that has elapsed since the daciers reached 
their mnxirnum extent their deposits have been so muell modified by 
later pmesses that their chrmcter or origin-has been obscured. 

Glaeio-fluviatile gravels are widespread throughout both the Alatna 
and Nmtak valleys. In  the AJatna Valley ice-transported Mocks 
have hen  found on divides 2,000 feet above the present valleys and at  
Ieast 5 milas from their neamt outcmp. Washed gravels up to  an 
elevation of 2,300 feet above the Alaha were noted on the flillsidea 
below Lake Takahoola. Not only are there high-level glaciduvia- 
tile depasits but numemus outwash deposits, lying not more t h ~ n  
100 to 200 feet n'bave the river, formed by the same agency, were also 
found. The glaciation in the Alatna Vallq, however, mas distinctly 
of the valley glacier t p .  No evidence of regionaI glaciation mns 
obearved snd the known facts preclude the probability of such 
glaciation. 
In the Noatak Valley glaciduPia$ile depmits am even more con- 

qicuoua and widespread. Although it w ~ s  not possible to determine 
the elevation of the upper limit of outwash deposits at  many places, 
p v e l  was observed to an elevation of 900 feet above the river near 
Midas Creek, to m elevation of 800 feet above the riwr at the can- 
yon, and to at Imst 600 feet above the river west of a m p  August 23. 
These high-level deposits, hawever, am .relatively thin and hgve 
but slight topographic exp-ion. The lower oatwash deposits, an 
the other hand, form large areas and are prominent features. They 
rise from 100 to 200 feet a h v e  the river and the river flows .through 
them in narrow gorges, exposing p d  sectiona Much of the material 
thus ex@ exhibits water rounding and many of the sections show 
stratification. That thesc deposits are not mereIy gravels of the 
former Noatak is shown by the occurrence in them of many large 



angolar blocks of m k  derivd from regions relatively remote from 
the places where they now occur. Some of these bowlders are 10 
feet or more in lmgest dimension. These la* bowlders are washed 
out from the gmvel deposits through which the river flows and they 
form rapids, so that they fire particularly wnspicuoua 

The surface of these outwash deposits is not smmth and even but 
is marked by depreaions, some of which are mupied by lakes of 
imgulrtr form and extent, which do not simulate abandoned river 
channels or other normal river features. Evidence of dfainage rnodi- 
fications, such as is seen in the neighbrhood of the canyon, show 
that blmking of the normal discharge must have heen effectad by 
an agent that has subsequently disappeared-pmb~bly ice. T h i ~  
obstruction may have foriued l ~ k e s  in which deposits wene hid 
down. In o h r  wads, the late Pleistocene hidory of the region 
shows that a complex series of deposits was formed under R variety 
of conditions and by different processes. The material of aH these 
deposits, however, mas acquired mainly by the action of ice, and, 
although handled by ice or water, or both, it was not so much disinte- 
grated, d e c o m m d ,  and sorted as if it had been carried to its prew~t 
position by running w s k  done. 

srBG*y B U W m a  

Little need Iw said here of the pveh h t  are distinctly Btmm 
cleposits. The &ream gravels m e w ,  on t.ho one hand, into the marine 
mavels and, on the other, into glacio-fluviatile deposits. The deposits 
that, aro solely of stream ori& show by the,form, size, arrangement, 
and lithology of the pebbles bheir difference from the glacio-fluviatile 
deposits, The stream-hid gravet, however, are found chiefly in the 
smaller streams and, iaxcept wbem they are preserved beneath out- 
wash material in protected places, are relatively uncommon in the 
valleys of the larger streams. 

Many of the present streams have been developed in and sm 
eroding tha ~~~~~~~~~~~~~~depoeits of the preceding geologic period 
and nre t,hemfore really forming typical stream depwib. To the 
placer miner, however, these do not represent the ordinary single- 
cycle streams or even streams reworking former stream deposits or 
benches, for tbe distribution of the vs1uab.ble minerals would IN far 
different had they been deposited by one process. It is themfore 
believed that deposits formed solely by streams am to be sought o d y  
in the smaller valleys or in the larger onw where other erosion has 
been least active. In either class the deposits are likely to be small 
or discontinuous. 



For the purpose of this report the igneoua mks of the region may 
be divided inta two main groups, the p n i t i c  and the basaltic. 
Igneous rocks of the granitic type were recognized in place only in 
the centraI part of the Maha Valley and 20 to 30 rniIes w~lttwixrd, 
at  the head of the Noah&. There are probably largo areas of granite 
in the unexplored hi2k htween the Kobuk and the Noatak on the 
mdth and, pusibly, Mween the Noatak and ColvilIe on the north. 
The granitic rocks show many phases, rsnging from massive, even- 
grained, m d m t e l y  fine textured granite to porphyritic gneissoid 
rocks. The granites cut the limes ton^ of the central Alatna Valley, 
but contscts were not examhied in detaa. Granite pebbles found in 
the basal Cretaceons conglomerate indicate the upper a s  limit of 
the granitic intrusivq and if analogy with S e w d  Peninsul~ granite 
intmsive8 that cut fossilifemns limestons may be ~escceptsrl, the Tower 
limit of the intmsive period is Carboniferous. The determination 
thus rwrched roughly fix= the period of the intrusion between Car- 
boniferous and Cretaceous time. 

Topographically the granites form high, rugged peaks having 
strong relief, which is in a measurn due to the character of the mck 
but is also produced by the glacial sculpturing that centered in the 
high ranges w h m  the granites ocmr, The granites have not hen 
closely studied petrographically, SQ that their mineral composition 
and lithologic chanrcter have not been determined. It is ~imificant;, 
however, that they contain few sulphidw and that the surrwnding 
rocks show no pronounced rninemlbatian which waa coincident w it11 
their intrusiw. 

BABALTIdY ROOXB. 

Basaltic ignems y k s  were seen at svera1 p l m  in the Alatna- 
Noatak region. These rocks may be divided into two main p u p s - -  
an older and a more recent one, The m k s  of the older group can 
not yet be describd mineralogically for the lack of micrompic study' 
but are g ~ e a 1 1 s h  of medium fins texture, dark-green color, and 
relatively weak resishnoe to weathering, It is highly probable that 

I there was more than orie period of greenstone intrusion, as certain 
dikes appear to have k n  much metamorphosed and othefs are 
p d c a l l y  unaffected. This difference, however, may bq explained 
by assuming that the rn&amorphism affected only rocks near to 
planes or zones of movement and that the nnmetrsmorphmed p e n -  
stone were remote from such planes. 



Most of the exposum of greenstone show a compact, rather dense 
rack. Here and there an amygdnloidal phase was m which seems 
to carrespond to the igneous greenstone schiats which Schrader found 
in the Totsen group on John River and interpmtd ss dd bssaltic 
Qowa Although some of these greenstones may ham been of ex- 
trusive origin the evidence tends to show that the greenstones occur 
mainly as intrusive dikes and sills. 

The later basic ignmxs rocks were s e n  in place mainly in the 
vicinity of tho canyon of the Nmtak. They occur as large stocklike 
intrusions f mm which apophyses extend into the adjacent sedi- 
mentary rock& In the immediate contact the igneous rocks have 
lomlly metamorphed the other mks, but the effect does not =em 
to be midespmad. Kear the lower end of the canyon some ellipsoidal 
basalt appeam to mark a special phase of this intrusion. The onIy 
minerals recognized in hand specimens were plagiwlase feldspar and 
ferromagnesian minerals. 

Topographically the lrtter basic igneous pocks w~esther into nnmer- 
t~us  pinnacles. They are irregularly distribnted. and lack the definite 
trend usuil in stratified rmks. Their color is dark, bat a t  a distanm 
is  not distinctive enough to differentiate them from the other rwh 
of the region, except the limestone. 

The age of the intrusion of these m k s  was not definitely deter- 
mined. They cut the Carboniferous m k s  and are therefore younger 
than that series, b11t the a k n c o  of later rocks in the neighborhood of 
the intm~sion~ prevents eIoser cormlation. From analogy with other 
regions it is believed that they are earlier than the Upper Cretaceous, 
hut final statement of their age must  wait fuller investigation. 
The Inter basic igneous roch are appafently in no way connected 
with the m n t  basaltic flows of Sewmrd Peninsula and parts of the 
Yukon drainaffe basin but a m  much older and are -tially intm- 
sive rather t h ~ n  effusive. 

In additibn to the two of b l t i c  igneous rock that war% 
seen in place, flot-tt 05 a wrsely granular hdmblendic rock was 
found in the stream and bench grarels at several points along Noatak 
River. Some of the hornblende needles are over an inch long and 
form nearly three-fourths of the, entire rock. Float of this sorC was 
found near h e p k  R i m  and at the canyon, so that in the bills 
away from the river there are undoubtedly other intmivw the ex- 
tent and relations of which are not yet determined. 

The veins of the region may be roughly divided into two main 
types-quartz and calcite veins. The quarts, veins are the most 
abundant and are economically t.he most important. They are 
further divisible into many smaller groups, based on differen- in 



age or in minemlogic composition. How many Per;& of qaastz 
vein formations there were is not known, but at  least two have Geen 
recognized. The dder veins appear to ham been formed b e f ~  the 
metamorphism of the lower schists and to ham been afterwsrds 
deformed and, sheared, As a result, t.hey sm much dishrted and 
form discontinuoue strings and lenws. These veins lack almost any 
other visible filling than quartz. Away8 of similar veins in Sewad 
PeninpiIa s i l g a d  that at  least some of the veins in the Alatns-Woatak 
region carry gold. Although the gold tenor and the dimntinnity - of theso veins preclude their being mined, they were probably the 
main sources of the placer gold in the streams. 

T h m  deformed and shattered quartz veins appear to be limited 
, to the older schists, ~ n d  if they are so restricted this fact will help 

to indicate whete plecers may be found. 
The quartz veins that were formed after the main perid of meta- 

morphism am widespread. They occur in all the goup studied in 
this field, but are seldom found in the Iimesbne, except near its con- 
tact with other mks. The l ~ t e r  quartz veins am mostly &sh veina, 
formed by the fracturing of the ~ o c k s  throngh deformation. The 
quartz in these veins seems to have migrated from the adjacent roclzs, 
under guch conditions that the chances of finding any economical1y 
valuable minerds in them are not god. Kone of them  vein^ have been 
earnpled, so their pmumptir.e value is b~wcl mainly on the theoret- 
ical interpretation of the rude of filling. Slilphides or metdic min- 
e& have not been mmgnized in veins of this type. 

There are, however, other later quartz veins which seem to have 
had s deep-seat& source and probably contain minerals of wnomic  
impmtanm. Although these veins have not. been so thoroughly 
metamorphosed as the older veins, they are more or less faulted and 
discontinuous. Many, however, show the typical comb structure 
usual in veins which have not been completely mrptaPlized. Some 
of t k  veins contain sulphides in small amounts, and if the evidenw 
afforded by veins of similar type in Seward Peninsula is applicable 
to veins in this won, they may carry free gold. These veins were 
not large enough to warrant exploit~tion ns l d s ,  but where p m e s  
of concentration have been eflective they undoubtedly contribute 
some gold to plamm 

Although vein4 of t h i ~  type have been found at many places 
throughout the Alatna-Noatak region, they are mom abundant in 
tha schist- rocks than in the overlying limestones. In fact, it is 
relatively ~~nusunl to find quartz veins extending far into the lime 
stones Their absence is probably due not to the fact that the higher 
socks were deposited after the fornation of the veins but rather to 
the fact that extensive fissures could not be maintained in a rmk that 
flows so easily under pressure as ra limestone, 



Calcite veins are confined almost exeIusimly to the limestone areas 
and rarely extend into the &sts for more than a short distance 
from the mntacL +Is a mle,  they are similar to the quartz veins 
of the gash type and, like those veins, are blieved to have been 
formed by the filling of fissures pmduced during the deformstion 
of the region, their material being derived from the rbck in their 
immediate vicinity. Calcite is practically the only m i n e d  filling 
them veins. A few contain also a small amount of quartz but no 
sulphicles. O n e  calcite vein in Seward Peninsula cnrries free gold, 
but it is the only one of its lrind known in the region. It is believed, 
therefore, that the calcite veins in the Alatntl-Nmbk region not 
only do not w a m n t  exploitation as lodes but dm did not aflord 
material far productive placers. 
So far no connection has been b a d  betweem any of the veins 

of the= typs  and the igneous intrusions The absmca of definite 
proof, however, does not preclude the pmibility of such a mlation, 
but this cnn be determined o~Jy  by more detailed investigation. 
The m ~ l m  of tho vcin filling in the two tgpes of veins h o w n  to 
carry minerals of cornrnercirl value-the metamorphir: quartz veins 
and the yollnger quartz fissure vein-is yet undetermined. T h e  
greenstones nand associated schists show some sulphide mineralization 
of a disseminated type that may have h e n  brought in during or 
immediately after the intrusion of this rock. The amount of min- 
eralization from this smrce, however, seems to have ken relatively 
slight. Sulphidas are found alm in the gabbm a t  the Noatak Can- 
yon but only in grains scattered throughout the rock, and their 
mineralizing etT& dies not mrn to, have extended far beyond the 
contact. In the regions occupicd by granite a very little dissemi- 
nated snlphide mineralization was observed, but it was so dight that 
the mks show practically no iron stains on weathered surfam 

ECONOMIC GEOLOGY. 

The region covered by this report is practically unprasptxted for 
metalliferous resources. A few pmspwtors have passed rapidly 
through certain parts, but have done no perm~nent development 
work. Probrrbly not more than ra hundred prospectors have traversed 
the 10,000 square miles mvered by the Survey party in 1911, and it 
izt doubtful whether at p m n t  there are half a dozen white men 
even intermittently engaged in prospecting in the region. Pros- 
pecting has been done in two main e o n s ,  the Alatna Valley and the 
Noatalr Valley. 

dLbTRA ICrVEa RlwIOlF. 

During the excitement of 1898 many prospeetors -he8 the Kobuk 
and Koyukuk valleys and some disappointed onea essayed the Alatna. 
They found little of vaIue, however, snd some s t r i k ~  elsewhere 



cawed them to abandon their holdings and l a v e  for more promising 
camps. In the AIatna Valley, where the whistii farm the Mrock, 
a litke placer gold wm found, and some sulghldebearing veins were 
staked and held for many pars awaiting a boom. Practically no 
work wa~l  done to open up the lads,  and when the place was visited 
in 1911 a few insignificant pits driven on quartz stringers mere the 
only visible traces of this early work. 
In this same @nerd belt of mk~, but farther gad, on a smdl 

tributary of Malemute River called Mecklenburg Creek, a prospector 
report.5 having found colors of gold in the creek gravels. Thig 
locality was not visited, nnd nothing of importance was learned of 
the occmnm and no workable depusits have been developed. The 
gold is in small particles, mrely flaky, and is of a reddish color, No 
black or rusty gold was mprted. In the cancentrates magnetite is 
very abundant, but garnets ntc only sparingly found. 

%me prospecting has also been camied on north of the larger 
limestom belt, where the dark slates form the country m k .  Two 
prospectors have found sufficient prospects on the Buhrk to  cause 
them to continue exploration, but they haoe uncovered no gravels 
of workable value. Work at  this place has been carried on only in 
the shallow p v e l s  of the present stream. It is h l i e v d  that the 
gold has been derived from quartz stringers and veins in the slab. 
Magnetite is abundant in the concentrates, but garnets are. practically 
absent. 
Echrader nottss that in 1902S prospetom -ported lode deposits 

carrying gold and copper in the divide between the Mstna and 
Naatak. The veins were said to consist essentially of quartz with 
pyrite and chalcopyrite, but some specimens contained stibnite also. 
The l a t i o n  of the veins was given very indefinitely and they were 
not seen in 1911. The fact, however, that the highest assays rnrtde 
by the S u m y  of the specimens brought out by the prospectors carried 
lea than $2 a ton in gold, as well as the fact that no work has h e n  
dam recently in the region, shows that the tenor was not sufficient 
to wamnt  development under the high costs prevailing in the upper 
hletna Valley. 

lOOATU RlTXR RXQIOW. 

Within the Nmtak basin gold has been found mainly in the head- 
wntm region. Even thew, however, only two small areas have been 
reported to ~ f f d  placer ground and of them?. only one, that near 
Ludq Six Cmk, has produced aa mnch as a hundred dollars worth 
of goEd. 

r#D-Y =A3333 PROBPECTB. 

In this mgion, ~s in others, reports of lost prospectors finding 
enormously rich depwits are c o m o a  Unfortunately, however, these 
"finds " can not be located when subsequently sought and the lw 



that is know about them the more their reported value tend? to 
increase, An illstance of this sort was the reported dixovery of rich 
gold quartz in the vicinity of Momt KeIIey, a hill about 4 miles 
north of the m u t h w d  bend of the Noatak, west of the canyon. On 
attempting to learn a b u t  this gold quartz it was found that the 
I ~ a I i t y  wns stated in an extmmely indefinite way, varyin from the ! Igicht~k I-Iills, near the mouth.of the river, Ito the region eyond the 
Noatak drainage. Gold-bearing quartz may have been found in the 
Noatak basin, but when its location is given m indefinitely it is not 
possible to discuss the significance of the reported discovery. 

Cfold qua*. has a130 been reportd in the hills wuth of the river, a 
fiort dishnce east of the canyon. A prospactor from Squirrel River, 
of the Robuk basin, with pack horses; spent part of the fall and 
wintar of 1910 in the hills norkh of Squirrel and Salmon rivers and 
returned with numeroue specimens of quartz, some showing free gold. 
It was not poesibla to obhin a description of thk trip at first hand 
and consequently most a£ the information is indefinite. That the 
prospector was satisfied with the indication of min~ralisation is shown 
by the report that he intends to return and carry on further axplm- 
tion during the winter of 1911-12. P ~ u m a b l y  the countrg rocks in 
thja region are schists md metamorphic limestones, a p a d  that 
has elsewhere generally proved rturiferous. 

A short diatancc below the canyon a prqech's cabin, which 
evidently had been occupied during the pmvious winter, was visited. 
A well-worn trail led to a, new-by creek, and thew we= indications 
that placer prospecting had k n  in progress. PJo infomation con- 
m i n g  the mults of this work could be obtained. The geology in 
the neighborhood does not indicate a near-by source of gold, and the 
abdonment of the claims suggests that the returns w k e  probably 
small. 
In addition to gold, veins carrying mppw and silver ores ere also 

reparted in the Soatak region. The silver ore is said to occur on 
the north side of tlie Kobuk-Noatak divide, betwen the Reed and 
Manneluk River portages. Nothing wm learned of the geology or 
af the mode of occurrerlce. The same pmpector ' reports that farther 
west, on the Noatsk side of the pass from Kqpluktuk Biver, there is 
a considerable deposit of copper ore, and float of native copper is 
f w d  in soma of the streams. This place is probably in the head- 
waters of Ipmilouik River, a tributary of the Noatak a h v e  Midas 
Creek. h y a  am stated to  have shown 9.81 per cant copper and 
27.73 per cent lend, but the aarnples wem not representative, being 
selected specimens. Thh ore is said to carry also Borne gold and 
silver. An assay of ore from what is suppased to be a aontinuation 
of the same vein on the Kobuk side of  the divide is reported to have 

1 Word, L., unpabllahed lettar. 



yielded gold and silver to the value of $1.24 a ton. No work has been 
done at this place ; in fact, it WHS only discovered and a few gamples 
taken during a hurried trip from the Kobuk to Lucky Six Creek. 

LUCKY 01X REOTOFT. 

The only pl~ce whem placer gold has h e n  produced in the Noitak 
basin is on 1,ucky Six Creek, a stream joining the Nmt& from the 
east abut  12 miles in nn nir Fine mnth of the mouth of the stream 
headinpl in the mapped pass to Al~tnrc River, Gold was dimv-  
s r d  on this stream in 15198 and from time to time since that date 
smaU parti= of prospectom have visi t d  the region. This place is so 
j n a m i b l a ,  however, that men have spent only a few days there. 
Not only ip tho region inncceaible, but it is dm ditficult to prospect, 
for lack of timber. f t is reported that the plknks used for making 
sluice boxes wero whipsawed by hand on Reed River (a tributary of 
the Kobuk) nearly 30 miles away and hauled by dogs and men to 
Lucky Six. Tllero were no logs for cabins and consquantly the 
prospectors lived in tents. Although it is now Imown that spruce crtn 
bR obtained in the Alatna ValIcy not more than 12 miles in an air 
line from the mouth of the creek, yet the labor of transporting lum- 
ber even this distnncs and over a divide at  least 1,000 feet high ie 
a p a t  tax on time and energy. Even wood for fuel is s c a m  snd is 
mainly p e n  alder and wiUom. 

The Lucb  S i x  basin was not surveyed by the Oeologiml Survey 
party, but the general geology was Ienrned from a study of the 
dream to the north. This creek, known as Twelvemila Creek, is not 
more than 10 to 12 miles long. For about half a mile above its mouth 
the stream meanders on the outwash gravel plain of the main Noatak. 
Farther up in the hills the stwam flows in e narrow, precipitou~ 
gorge incised in bedrock and early glacial dqmits. In this etretch 
it is not mare than 50 feet wide, even during times of h i ~ h  water, 
but it is s roaring hmnt  and its bed is full -of huge bowlders that 
make crossing difficult. Still farther upstream the gradient of the 
valley decreases, but in the headwster region it again increases. 
The Lucky Six region presents mnng geologic problems, for it 

contains various p ~ i p s  ,lnd kinds of rocks in intricate relations. 
The larger part of bedrmk appeacs to have k n  originally a sedi- 
ment that was subsequently rnetamorphmd. No large ma- of 
granite were seen in plece, thorlfih they are repodmi by prospectors 
and map exist in tho more reremotc pa& of the valley, which were 
not explored. Lirneetones form a considerable part of the divide 
north of Twelvemile Creek nnd npllpeer to have a genernl eradwest 
trend. The direction of the structure in the schists, however, is not 
constant, though it, too, appenrs to strike easrt and west and to dip 
north. 
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Gravel and partly munded morainic material extend ta an elemtion 
of 1,500 feet above the creek, or 4 , W  feet above the sea. It is 
reported that the gold was found not in this material but in the 
cracks and wevices of the bedrock in the cmek or in the very shaElow 
present-day d gravels. All the gold is mid to be natably mame, 
fine flaky pi- b e i i  extremely ram It is d & M  as shaped 
like "pumpkin seeds," has a reddish color, and a g g a ~  abut  $19.20 
an ounce.f 

While fie membem of the Smey party were in this region in 1911 
they met three pmpectors who intended spending the winter there. 
These prospectors had started up AIatna River in a Yit-draft  
steamboat with supplies for two years, but a h u t  40 miles a h v e  the 
rnot~th their bmt had been stopped by Iow water. They therefore 
decided to make a mpid monmiamnce of the region and await the 
freeze up before moving their suppliaa tn the Noahak. Conqaently 
the men, with supplies for a month, visited the hedweter region and 
did a little pmpecting. Their work wm decictedly surficial, and 
i t  is understood that the returns were not sufficient ta induce the men 
to hold to their original plan of winkring at this place. 

M W A S  CREEL REOIOH. 

From these m e  prmphm, one of whom had been in the head- 
water region of the Noatak in 19M, it was leaned that placer gold 
had besn obtsined on Midns Creek, a tributary from the noqh join- 
ing the main st- near camp Angast 2. The gold fmnd was 
reported to bs in small particles, all of which were mther we11 worn. 
In 1911 the Midas Creek region was a ~ i n  visited by these p m -  
pectom and, although their work was supeficial, they obtained cer- 
tain significant results in mnuection with the geologic dservations 
made by the survey party. It seems that disseminated gold in fine 
particlea was found in the creek and ancient p e l s  of the Noatak, 
both north and south of the river, but the gravels of t h e  kibutaries 
of Midas Creek that are daived entidy from the hills north of 
eamp August 2 aro not auriferous. The gmlogic study of the mks  
forming thase hills indicates that they difler from the metamorphic 
schists in that they are younger and belong to the group described RB 

the Paleozoic diments.  (See p. 13.) The older rocks that are 
more likely to BP: mineralized apparently form the bedrmk to the 
swth snd undmfie thm forming the hills in which Midas Creek 
rises. It is &refom believed that the gold reported to have cume 
from Midas Creek was derived either from the older & forming 
the southern part of the basin or may have cmm from outwash 
gravels t.hat have been transported for long d i s tana  Them ancient 
p v e I s  h v e  hen recognized up to an elevation of 1,000 feet above the 
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mouth of Midas Creek and n r e  believed to have b a n  mainly of 
glacial origin, 

Some prospecting has also been done on the south side of the 
Noatak opposita Midm Creek. Mthough it is reported that smdl 
'colors of gold were found at many places, the abundance of large 
bowlders in the streams makes pmpt ing .  difficult without nlamerous 
appliances not easily procurable in this remote region. The b h c k  
muth of the Noat& appesrri simila~ to that usually present in gold- 
bearing rsp;ions, elthough where the limestones form the hills the 
pmhbility of productive placers seems slight. 

The foregoing account of the meager amount of prospecting done 
in the Alatna-Nmtak region shows that conclusions reprding the 
eoonomic m w m  of the region mu& be little more than tentative. 
It has seemed worth while, however, to state certain observntions 
m d  the deductions made from them, in order that the availabIe 
information and theory concerning this little-known region may h 
at the disposal of the prospector nnd of the investor. 

From what has k n  said of t,he general g e o p p h y  it is evjdent 
that in a region so m o t e  and so difficult of R O O B ~ ,  and haviri~ 
rr climate so severe the cmh of transportation, supplies, and labor 
am neasarily high and will not materially decrease in tho near 
future. Fish and game may be besufficient for the needs of the prw- 
p t o r  for shod periods, but there is no ndequatc local f w d  supply. 
Even wwd for fuel is absent throughout a Pargo part of tho region, 
and tirnhr for use in mining can be prwured only in a very restricted 
area 

Although the commercial conditions will in l a r e  measure deter- 
mine the future development of the Alatna-Noatak region, the pres- 
ent paper deals primarily with geologic facts ~ n d  emphasis has here 
been placed won these. The basis of the first mining ds~elctpment 
in t h e  region will probably be gold-placer d c p i t s  rather than gold 
Ides or veins of the other metals. It is believed, therefore, that the 
regions most worthy of p m p t i n g  am those in which the metrt- 
merphic schists form the country rocks. From the p l o g i o  map 
it may be m n  that them rocks are mast widdy distributed in the 
country between the Noatak and lCobuk and  re almmt absent north 
of the Nmtak. The intrimto structum of the region and the small 
scale of the map preclude the repmentation of all the details, so 
that the map should be rbglsrded as indic~ting only lthe larger geologic 
features rather than detailed facts having but lml signiftcance. 

Another geologic fact of importance that requires study is the 
history of the mineralized region. In the pad much of the h i g b n d  
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mma of the Ahtna-Noatak @on was c o v e d  with mow and im and 
many of the valleys were occupied by glaciers, producing conditions 
mder which effective soding md, and whatever detritus e x i M  
was swept away by the im. This rnatsfial maa so mixed with gIncially 
eroded material that them was little or no gravitative separation. 
On reaching the limits of glaciation the heterogeneous debris was 
deposited as the iee melted and waa distributed by streams. This 
condition was dominant in the Noat& Valley. In the region where 
deposition was taking place, howaver, concentmtion was not pro- 
nounced, for the dominant process was aggradation. As a cunse- 
quence, although a large amount of materid was being dumped by 
the ice and spmd out by the stmama, depmits were building up. 
It, should also be noted that the ends of the glacier& were not station- 
ary, but almost continually advanced and retreated, so whatever 
process- of concentration took place at the front were weakened by 
being dissipated over rt considerable are& 
IC is therefore believed t h ~ t  in the distinctly g l ~ c i a l  depmib exhn- 

sive rock placem nre but little t o  be expected or would be so irt.egu- 
larly distributed that they would be difficult to mine systematienlly. 
Here and there, even in tho glaciated weas, possibly some auriferous 
preglacial material may not have Fseen eroded, Such auriferous de- 
posits, however, would be distinctly local. Some areas of thin wrt 
may nlm be premrved in pmteded places under the mantle of out- 
mash materiaI. These may be of value, but would be difficult to 6nt-l 
and to  mine. 

With the eloge of the period of greatest glaciatim and accompany- 
ing outwash the streams intrenched their murw in the erlrlicr 
gravels and now flaw a t  many plums in rather narrow trenches a 
hundred or more feet below the surface of these deposits. Tn this 
process concentration of these gl ado-flnviat ilo depositsr has been 
effected, but whether it has formed plricers can bo determined only 
by prospecting. From the assumed distribution and'amount of gold 
in the outwash deposits it is probable that exapt tinder particularly 
favorable canditiotls this w o n d ~ r y  concentration would not produce 
very rich placew. Tlie plnoes to h emmined by prospectors are 
those where this later sorting has affected deposik formed by a long- 
continueil stand of the ice in one place or where reconcentrntion of 
material from deposih ssubseqnentlp buried by outwash is actively 

P r o p  
In sprte of the difficulties that handimp immediate development 

and forbid lam enterprises dependent on quick retnrns on their 
invetment, it is believed that there is a large area of unknown 
mnnm between the 3mtak and the Kobuk that warrants investiga- 
tion by o b m t  prospectors equippad with inexpensive outfits, 



NQTES ON MINING IN SEWARD PENINSULA, 

By P ~ n m  S. S m .  

No' party from the Geological Survey was detailed to carry on 
hvmtigations in Seward Peninsula during 191 1 . On returning from 
the Altttna-Noatak region, however, the writer spent mverd d a p  in 
Nome waiting for the steamer. During that t h e  he obtained some 
natga on tho mining industry, and these, wpplemented by reports in 
the technical journals and local papers, and by aficid correspond- 
ence on tde in this office, have furnished the bask for the following 
~tatsments. 

PltODUCTTON. 

The gold production of the peninsula during 1911 was appmxi- 
mately $3,100,000, a decrease of about $400,000 from that of 1910. 
Thi falling off is attributable to three main cawm-ht ,  a decrease 
in the amount of winter mining; second, 8 general decrease in the 
number of mining operations except dredging; and, third, the hm- 
dling of low-pade material. AH of these causes may bs referred more 
or lesa direct1 y ta the exhaustion of the known rich bonanzas before 
enterprises c~pable of handing a large amount of low-grade material 
cheaply havo bean established. Prackicslly dl p l m r  carnpa have 
had a similar history. 
In the early yeam of the development of the ancient beaches at 

Nome winter mining was important, for labor was cheap, the physical 
condition of the ground was favorable, and there were many rich 
areas. Cfradudly the working out of the richer parts left material 
of too low a hnbr to p&y the cost of hoisting md 8umSequenE sluicing 
in the summer, and consequently this form of mining has decrewed. 
It is estimated that the winter production for 190S10 was ~pproxi- 
matdy $1,000,000, but during the winter of 1910-11 it dropped to 
probably about $200,000. That this decrease was more than the 
decrease in the total of the year wm due to the increase in certain of 
the au~lmer operations, namely, d~dgiw.  

33s 



In general Bummer mining work, with the exceptions already 
noted, fell off considerably, owing to the working out of the known 
productive arena and the abence of dbcoveriea of new plawrs that 
could be mined cheaply by methodg not requiring dabrate equip- 
ment. No important now strikm we& recorded. Ila attempt to  
create interest in placers in the extreme e&stem part of the peninsula, 
in the K o p k  basin, ww made. Reports from that place, however, 
do not tend to modify the opinion p~eViow1y formed-that this 
region is not particularly promi~ing for sxteasive placers, though 
"oneeman camps" may be developed there. Dredging, however, 
became more M y  established and waa perhaps the mmt important 
foature in the development of the region. Several new dredges were 
built during the summer, and some of thm constructad late in the * 
fJ1. of 1910 5rst began active work in 1911. The fact that with 
a lagsened production from the winter and other summer &ng 
the total output of gold did not dewease more than W;400,000 from 
that of the previous year is entirely attributable to the incrsaaed 
number of dredp in operation. 

The distribution of the gold production among the different Seward 
Peniasda camp wm, in general, aimilrtr to that of fox me^ y e w .  Tho 
Nome region ~tiU haa the greatest annual output and ia f%r ahead of 
ita nearest competitors, Council and Solomon. Considerable activity 
in d d g o  buildmg, however, hm been shown by the latter camps, and 
their production ia beginning to ahow an increase over that of a few 
para ago, when the bonanza days were past. Owing to a rather wet 
season, mining was done on m~eral daim in the Kougamk tand Fair- 
haven pmincta that have been idle for the last few yearn. Tho pro- 
duction from thew d&, however, waa approximataly the same m 
during previous years. Racer mining was in progress at several other 
places, but the gold production from t h e  placm wss relatively s m d ,  
and was won from previously known deposits that prment no unusual 
features. 

TIN DEPOSIrnB. 

Although, as in the past, pra~ticdy dl, the minerd production has 
been derived fom gold pl&xs, lnterast haa boen renewed in the tin 
depoaih, and a p&duc$on of nearly 100 tons of con cent rat^, worth 
about $50,000, is reported from tin placers an Buck Creek. This out- 
put wm obthed by the use of a. dredge mmtmcted 1-t summef', so 
that only a short part of the mason was available for mining. It is 
reported that the-ddge commenced rupning on September 6 and 
closed by the middle of October. With a full season it should be 
possible at least to double the production stated above. A general 

I 8mith, P. 8., sad EWn, 8. M., A geologlo m m i s m m  In mth- kwwd Pmbula snd 
the N@on Bay-Nub0 Inla rw$on, AZarlra: BrJ1, U. 8. Qml. B- No. UQ, 1911, pp. 110,118. 



description of the dredge md a brief account of mining at this place 
hm recently been published by H, G. Peake,' who ~tates that 2.85 
tons of tin concentrates we obtained each day. 

Not only has dredging for plaoer tin been carried on, but certain 
Ide  tin minm near York have been rmpened under the superintend- 
ace of a competent mining engineer. Although the production was 
practically negligible, the examination is reported to have shown 
promising d e p i t s ,  so that the compmy proposes to continue develop- 
ment work energetically during next season. No important new 
featurea of these lodes are said to have been disclosed by the pros- 
pecting. It is understood that it is the company's intention t o  ship - the tin concentrates to Seattle, where they will be smelted. 

DREDQINU. 

As has already bwn noted, there has been a g~adud increase in 
mining with dredges throughout Seward Peninsula, and a still further 
growth of t@a industry is expected. Many of the dredges have been 
used for prospecting instead of for mining and some have been mis- 
handed, so that nowhere near the theoretical efficiency has been 
obtained. Experience, however, is being gained and it is a hopeful 
sign that the big dredge-building ~s are aending exprienmd 
engineers intb the country to study the obstdm that muat be over- 
come. One of the moat promising features of this expert investig* 
tion was the refusal of a dredge-building company to put a machine 
on an unsuitable property. If this policy is continued one of the 
causes of pad  failures will  be removed. 

Several articles hhve recently been published on the dreQng 
industry on h a r d  Peninsula. The most important of these are by 
T. M. Gibson2 and Charles Janhs From these publications and 
from statements by W. E. Thorp, a construction engineer of the 
Tuba Construction Co., and from personal familiarity with the 
region, the following table, giving certain statistics concerning the 
dredgea in operation during 1911, have been compiled. A few minor 
discrepancies appear between r e p o h  received from diff emnt murces, 
but m far as possible thm have been ad juated. 

r P d m ,  H. Q., Tin h Alask* Miw md bj. m. wl. 1mr IQll, p. 8ba 
Omsw, T. M., Gold &edging idustry on &ward Penimrla: Mln. and BaI. P m ,  ml. 1% pp. W. 

s ~anin,'charles, 00ld dredgink la A b h  and the YuLon. Mia Mag., vol. 8, pp. 464% 
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It has not been pbssible to compute accurately the number of cubio 
yards of auriferous gavel handled by the dredges, or the value of the . 
production. Bmah hm atated that in 1910 from 1,200,000 to  
1,500,000 yards of gravel werB dredged, having an aggregate value 
of $800,000, or an average vduo betweon 60 cents and 66 cents a 
cubic yard. Janin estimated that the dradgaa in 1911 produco(1 
about $1,400,000 in gold. If t b  atimate is correct and the v d m  
per yard remained the a m  as that given by Brooks for 1910, it fol- 
lows that between 2,000,000 and 2,800,000 cubic y d s  wore ~ n e d  
by dredges' in 1911. To find approximately the number of yards 
mined, a computation based on the length of tho working season and 
the size of the dredges may dso be made. According to danin most 
of the dredges started work un or beforo June 24 and cloa&l about 
October 24, thug working during a sesaon of 126 days. From the 
table given above it may be determined that the average Bize of 
bucket used on the 23 dredges that were in operation in 1911 was 
abaut 33. cubic feet. On the authority of W. E. Thorp@ it may bo 
ae~urned that the average 34-foot d r e d s  will handle about 1,200 cubic 
par& of grave1 a day. Using thme various fwtom anrl allowing: for 
time lost not only in operation, bnt at both ends of the working R E I ~  

son, it follows that over 2,000,1000 cubic ysrds were probably handled 
by dredgw in 1911. 

Thi~ ia by no meane the thoomtical capacity of oven the machinas 
now on the ground, and new ones a m  being installad every season. 
Thew is no reason why a dredging season of 120 days ahodd not be 
wumed,  and msnp experienced dredge men predict that dredges can 
be operated through November, so that possibly a season of 150 or 
more d a p  mey be muntetI on for the larger dredges. When if; is 
realizeti that even with the present dredge equipment over a qharter 
of a million cubic yards can be handled cmh 10 days, the importance 
of the length of the working season bccomm evident. 

During 181 I four new dredgm, as ia ~hown by the ttbblo, page 7, in 
ss many d i f f e ~ n t   part^ of the p~ninsula wero built and operated. 
h new c1redgm were in the region in various stages of completion 
and should be in running orclsr by the fiddle of the open season of 

, 1912. Of thmo new d d g m  poxhaps the most important is to be 
inatallad on Wonder Croek, near Noms. The hull has already been 
built, and the digging ladder, spucla, and other parts "are being put 
together in the company's shops [at Nome] this winter, thus mupy-  
ing the mechanical force which it is nsceasary to retain under yearly 
contracts and cfieaponing cost of oomtruction, together with.mataria1 
freight reductions." a This dredge will be equippod with 10-foot 
buckets, whkh are I q r  than any now uaed in S a w d  Peninsula. 
The motive power wil l  be electricity, ge.nerated from oil. 

1 Bmoka, A. H,  The mi- Indusky In 1810: Bull. U. B. OmL Buraey No. 680,1011. p 41. 
r Janln, Ch- Qoid dmdgtng In Alaaka and the Yukon: Mln. Mag., vol, B, pp. 4.+4% 
a p W. T., tuipublhhed lettar. 



344 BQXEEtAL REgOmCES OF ALASKA, 1011. 

G t a e  hm been done during the year in developing lodea crut&de of 
the tin region. (See p. 341.) None of the prospecta except the one 
on M d a  Creek has been exploited, but that general inter& in lodes 
seema to h ~ v e  increased in indicated by the fact that a two-stamp 

- 
custom qu&s mill has been erected near Nome with the object of 
giving opportunity fur testing commercial samplm of ore. The d 
has been in operation too short a time to show its value, but it is 
believed that it will pmv0 to be of great n d c e ,  not only in indicating 
workable o m ,  but dso in pointing out the leads that are not worth 
further exploit&tion. That there are valuable vein d e p i t a  in Seward 
Penimula is not doubtad, and theik diecovery and dcvelopment may 
be greatly fracilitated by a commercial. teat auch n~ the new mill ~hould 
afford. 
The mine on Manila Creek, noted above, is the only one that ia 

reported to have shipped ore during 1911. At this p l m  the ore is 
mainly stibnite (the sulphide of antimony), carrying accesgory values 
in gold, Specimens from this place have shown native gold in mptal- 
line aggregates awociated with the stibnite. Fifteen tons of this ore 
are said by the local nempapers to have b a a  mhipped to the Tacoma 
'smelter and to have yielded $125 a ton. Thh ore was probably hand 

a 

sorted before shipping, so that the above return do not represent 
the average run of tho material. Xeverthdess the p m n e e  of visiblo 
free gold in msnp of the specimens inhatea a high gold tenor and a 
deposit worthy of full investigation. 

Some grephite waa aorked and sacked for shipment from riear 
h u r u k  Basin. It is understood, however, that the high trmsporta- 
don and treatment c h q e s  levied against former ~hipments hsve 
dissuaded the ownem from sending out graphite at tho preaent time. 
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