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MINERAL RESOURCES OF ALASKA, 1913. 

By ALFRED H. BROOKS and others. 

PREFACE. 

By ALFRED H. BROOKS 

The present volume is tho tenth of a series of annual bulletins 1 

treating of the progress of mining in Alaska a.nd summarizing the 
results achieved du.ring the year in the investigations of the mineral 
resources of the Territory. In preparing these reports the aim is 
prompt publication of the most important economic results of the 
year. The short time available for the preparation of the reports 
does not permit the complete office study of the notes a.nd specimens; 
hence some of the statements made may be subject to modification 
when the researches have been completed. Those interested in any 
particular district are therefore urged to procure a. copy of the com­
plete report on th.at district as soon as it is available. 

This volume, like those previously issued, contains both preliminary 
statements on investigations made during the year and summaries 
of the conditions of the mining industry, including statistics of 
mineral production. It is intended that th.is series of report.a shall 
serve as convenient reference works on the mining industry for the 
yea.rs which they cover. Lack of funds prevents a. visit to every 
mining district each year by a member of the Survey, a.nd therefore 
the da.ta. used in preparing the summary on mining dovelopment 
a.re in part based on information gleaned from various reliable sources. 

Again, a.sin previous years, the writer is under great obligations 
to many residents of the Territory for valuable do.ta. Those who 
have thus aided him include many mine operators, engineers, pros­
pectors, Federal officials, and officers of banks and of transportation 
and commercial companies. It is impossible to enumerate all who 
have contributed information, but special acknowledgment should 
be made to the Director of the Mint; Wells-Fargo Express Co.j the 

' Report on progress orinvestlgaUons or the mineral resouroos or AlllSlca, 1904(to10l2): U. S. Oeol. 8111V9J' 
Bull. 2$9 (~, 314, 34.5, 3791 442, 480, 52C1 and 642, respeoth·ely). 
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MINEBA.L B.ESOUBCES OF ALAS.KA, 1913 • 

. Alaska. Mexican Gold Mining Co., Alaska United Gold Mining Co., and 
Alaska. Trea..dwell Gold Mining Co., of Treadwell; George M. Esterly, 
of Nfaina.; Stephen Birch~ of Kennecott; Charles S. Ma.tthison, of 
Hope; John L. Abra.ms, of Fortymile; J. J. Hillard, of Eagle; T. E. 
Phillip, of Jack Wade; W. J. Reynolds ~d A. J. Qhilds, of Deadwood; 
Frank A.. Reynolds, of Circle; E. H. Boyer, ·R. C. Wood, F . ·Cook, 
A. Bruning, America.n Bank, and First N a.tiona.l Bank, of F~ba.nks; 
S. J. Marsh, of Caro; Charles .Fornander and A. Cameron, of Ruby; 
William R. Lloyd, of Glacier; J.C. Felix, of Hughes; Cyril P. Wood, 
T . L. Thurston, and Charles Estmere, of Iditarod; W. A. Vma.1, 
of Ophir; Harold Seddon and W. F. Green, of Tocotna.; William 
Bail.is, of Tuluksak; William Loiselle, of Quinhagak; E. R. Stivers, 
of St. Micha.el; J. W. J. Reed, of Nome; G. A. Ada.ms, of Council; 
P. J. Coston, of Candle; andM. F. Moi:a.n, of Shungnak. 

The arrangement and manner of treatment in this volume a.re 
the same as in those previously issued. First, papers of a general 
character a.re pr~ented, followed by those treating of special districts, 
arranged geographically from south to north. This bulletin «onYilns 
21 pa}>flrs ,by 11 authors. On~ of these papers deals with ~dIµini.stra­
tive matters, one treats of the mineral deposits of all Alaska, one .is a. 
general summa.i:y of the mining industry, and the remainder deal 
more specifically with the economic geology of certain districts. 
In the geologic papers emph~ is laid on the conclusions having 
immediate interest to the miner. Th1:1Se concll.JSions are discussed here 
briefly but will be more fully tre4ted in repQrts now in preplJiation. 
The need of prompt publication reqJrir~ that th~ illustr11-tions in this 
volume be of the simplest ki,nd. 



ADMINISTRATIVE REPORT. 

By ALF.aED R. BRO-OKS. 

INTRODUCTION. 

The fact that the appropriation for the continuation of the investi­
gation of the mineral resources of Alaska in 1913 was not made until 
June 23, 1913, much curtailed the field season of several. of the parties 
and thereby greatly enhanced the cost of the work. Out of a total 
of 14 field parties only 5 had a full season's work. The loss in time, 
due to the delay in appropriatfon, amounted to an average of one 
month, or 29 per cent, for each of 8 field parties. A careful estimate, 
based on the a.llotment.s to these parties and the cost of the additional 
month Qf £.eld work, shows that the actual monetary loss occasioned 
by the delay-that is, expenditure for which there was no return-was 
$7,120, or over 7 per cent of the total appropriation. There was also 
a. loss o.f efficiency brought about by the delay of the field work and 
consequent change of plans which can not be expressed in figures. It 
can b.e stated, ho~ever, that the delay in appropriation for two suc­
cessive years, the full appropriation for 1912-13 not being available 
until Au~st 24, 1912, has put the Alaska field work nearly one year 
be.bind. This is indicated by the table showing progr~ of surveys 
(p. 9). 

Fourteen parties in all were engaged in surveys and investigations 
during 1913. Of these, two started field work in Ma.y, thrco in June, 
seven in July, and two in August. The average length of the Alaska 
field season is 110 days; the average of all the parties in 1913 was 73 

· days. The 14 parties included 12 geologists, 1 geologic assistant, 4 
topogr:a.phic assistants, 2 hydraulic engineers, and 34 packers, cooks, 
and other assistants. Nine of these parties wete engaged in geologic 
work, four in topographic surveys, a.nd one in investigation of water 
resources. The results can be summarized as follows: 

The areas covered by geologic exploratory surveys, on a. scale of 
1: 500,000 (8 miles to the inch), a.mount to 3,600 sqaa.re miles ; by 
geologic reconnaissance surveys, sea.le I: 250,000 (about 4 miles to 
the inch) , 21950 square miles; by detailed geologic surveys, sea.le 
I : 62,500 (I mile to the inch), I SO square miles. Much of the time 
of the geolo~ts was devoted to special :field problems, the results of 
_which can not be expressed a.really. · 

Tl;i.e areas covered by topographic exploratory surveys, on a scale 
of 1 :·.~.Q.9,000, 8Jl'lount to 3,400 square miles; by topographic recon-
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8 HIN.ERAL RESOURCES OF ALASKA, '1913. 

naissance surveys, 2,535 square miles; by detailed topographic sur­
veys, 287 square miles. 

Twenty-five stream-gaging stations were maintained for an average 
of 12 weeks each. Tho results served to indicate in some degree the 
possibilities for developing water power in the lower Copper River 
basin, along the eastern shore of Prince William Sound, and on Kenai 
Peninsula. This work also included excursions into the Bering River 
coal field and the Willow Creek district. 

To state the work geographically, two parties worked in south­
eastern Alaska, one in the Yakatago. region, one in the Chitina. basin, 
one in the Prince William Sound, lower Copper, and Kenai Peninsula. 
regions, one on Prince William Sound, two in the lower Susitna basin, 
two in the upperSusitna. basin, two in the Matanuska basin, and one 
in the Yukon-Koyukuk region. The work of one party was divided 
between the Fairbanks district a.nd .Seward Peninsula.. 

Among the important results of the year are the completion of the 
reconnaissance of the marble deposits of southeastern Alaska, a. 
reconnaissance survey of the Y akataga. region, a detailed geologic 
and topographic survey of the Willow Creek district, a topographic 
and geologic reconnaissance survey of the Broad Pass region, in the 
upper Susitna be.sin, the completion of the general survey of the 
Ma.tanuska coal field, and a geologic exploration of the little-known 
region lying between the lower K oyukuk River and the Yukon. 

The following table shows the allotment, including both £eld and 
office expenses, of the total appropriation of $100,000 to the regions 
investigated. In preparing this table the general office expenses are 
apportioned to the several allotments, account being taken of vari&­
tions in character of work. The x·esults are expressed in round num­
bers. The 1 1 general investigations" include, among other things, the 
oost of collecting mineral statistics and of office work relating to the 
field investigations of previous seasons . 

.Approximaie geographic diatribu.tion of .Ala#an appropriat.ion, 1913. 

Southeastern A.laiika... .............................. . ...... f7, 000 
Yakataga region.............. ................. ..... . . ..... . 6, 000 
Copper River. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 600 
Prince William Sound. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 000 
Kenai Peninsula. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l, 600 
Swntna basin.. .. ... .............................. .... .. .... 25, 600 
MatanW!ka. basin. . . ..... . ................. . ...... . ........ . .. 23, 500 
Yukon basin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 500 
GenertJ investigations. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 500 
Unallotted ......... .. .......... .. .. .. . ............... : . . . . . . 6, 000 

100,000 

In the following table the approximate amount of money devoted 
to each class of investigations and surveys is indicated. It is not 
possible to give the exact figures, as the same man may have carried 
on the different kinds of work, but this table will serve to elucidate 
a later table, whic!i will summarize the complete areal surveys. 
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Geologic and topographic exploration . .. ....... . ............ . $4,650 
17,450 
5,350 

11,100 
7,400 

20, 700 
6,800 
1,250 

Geologic recmnaia;ance surveys ...... ... ........... . ........ . 
De~ed gaol~~ eu.rv~ys.: ... . ..... .. . _ ... ... . ___ . .. . ...... . 
Special geologic mvestlgallons ......... ... ... . . ..... . . .... . . . 
Reconnaieeance topographic 11urveye ... . ......... ...... . . ... . 
Del.ailed topographic 1nnveys ..... .... ........ . . ... . .. . . ... . . 
Invcst.i.gation of water resources ................. .. . ..... ... . . 
ColJecting irtat.ietics of minerol p roduction .......... .. ........ . 
M.U!cellaneoU11, including adminiJtn.tion, inspection, clertcal 

ealnrios, office supplies, a.nd equipment ....... . ........... . 20,800 
6, 000 Unallotted ........................•.......•................ 

100, 000 

.Allotmmllfcn- aalariu andfitld e:i:penau, Al<Ul:an 1.IJ()rl, 1913. 

Scient.i.fic and ~cal salarioe .......... . .... ....... . ....... $88, 800 
Fiold expensea •... ...•............................... : . . . . . . S8,.9SO 
Clerical and other ofilco and miBceUaneous expenses. . . . . . . . . . 16, 270 
Unallottod. . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 6, 000 

100,000 

The follo,ving ta.ble exhibits the progress o{ invostigation.s in 
.Alaska and the annual appropriations since systematic survoys were 
begun in 1898. A vo.1-yi.ng amount is expondod each year on special 
investigations yiolding results which can not be expressed in terms 
of area. 

Year. 

111118 ••••••• ••• . ••• •• 
18119 •••••••••••••••• 
1900 •••••••.• •. •• .. -
190l ••••.• •••••••••. 
19CO ••• ····· · ·· ·-·· llO:l •••••••••••••••• 
190f ••• • • •••••• • • • • • 
1905 •••••. ••••••••• • 
1908 •••••••••••• . . •• 
1907 ••••••••••• •• ••. 
1908 ••• ••••••••••.• • 
l!IOll • • • •.•••••••.•• . mo .. ........... .. . 
1911 •••••• •••••••••• 
1912 ••••••••• •••••• • ma .. ............. . 

Percmtage or total 
.,.olAl&Ua .... 

Progrua o/ 1UMJey1 in .Alcul:a, 1898-1913. 

AreMeoitned b7 gto- A"*S oov~red b7 topoenpblo 
ln\'eetlp. 

tloosof 
loglo 1urve)'1. aurYe,... -terr&-

aowcee. 

~(. • .! ;(, :l~ 
... . 

~i 0 <> -4 -o.e 
;i_ • =~i :si g .,J 0 

~ bi 0 • !~~ j 
I - .,9 .:a ~ · ··1 ;~B ll ~). ii'0 

i 
§:.:§. •.. ~l ';- a f c:i ... .!ill a ... !:~ .. 
~§-:-: c:i• - ·· £~: c:i~J ';g~ 0 !~! iJ ff~ ~1 :!- ]§a i.U -··8 i ! "' ...... .. ., __ 

:rao 
< l>l ~ Q u c: Q ..:a IO ,_ - - i----- - - --,_ --- -

Sf. m. Bf. -. Sf . 111. Bf. 111. Bf. m. Sf . m. .JITlu. 
148, 189 9, :.00 ••••••••••••••• 12, &IO 2, 070 •••••••••••••••••••••••••• . ••• 
~.ooo 11,000 •••••••• ••••• •• s,8llO •• •••.•••.•••••••..•.••...•• . •..... •••• 
eo,ooo a ,aoo 11. 100 •• ••• •• ll30 u , 100 .....•.•.•...••••• ••• .•.• . . ••• 
eo, ooo 11,200 6, 800 .•.••.. 10.~ 6, •60 .••.••. ••.•.•. ..••.•• .•.•.•••• 
eo, ooo 11,950 10,000 . ••• ... s , 3:!0 11 ,9ro 95 •...••••••.. ......•.. .• 
eo,ooo 6,ooo s,ooo tie • •••••.• ts,ooo .•..............•............. 
eo,ooo •,060 a,.500 .. ..... aoo 11,00 •s;> 88 19 ......... .•• 
Sl,000 4,000 4, 100 6311 •·•·•••• 4,880 i87 ~ 28 •. . ....• •. .• 
SI, 000 6, 000 4, 000 t21 . • • • • • • • 13, :.00 40 • • • • . . • • • • • 14 2811 
Sl,000 2,600 I , -tOO 442 • ••• ••.• 11, l:IO 601 95 111 48 467 
SI, 000 2, 000 2, 850 ll04 • . • • • • • • 3, Im 427 711 9 6..1 6511 
90,000 11,100 6, llOO 400 11,190 6, HO 444 ••••••• • . .. 81 703 
90,ooo •. ...... s.~ n1 ........ ia,ms aa •.... .. .... oo m 

100, 000 8,000 10,~ 495 • •• •• •. • H,400 244 .. .. ••• ••• • 68 30l> 
90,000 ••••••.. 2,000 w ........ ......... :ns .. ....• .... 1111 381 

100, 000 a,r.oo 2,050 tliO a , 400 2, 5.1.\ 287 .••.••• •••• u 1811 

I , ltll, l.89 n,200 74,035 4,071 61 , 080 1111,AWI 3, 642 469 72 ····-····-·· 

-····· · ··· 1131 12.97 0.1!9 8. 71 19. 88 0. 113 ....... ... r1= 
•The Coan and Oeodetlo and IntemaUonal Boundary 8UT"l'eys have also made t.opographlo aurv9111.Q 

J.Jiua.. The-COTered b7 th-surveys are, ol COW!l8, not !Dcluded In these totab: 
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GEOQ;RAPIDC DISTRIBUTIO~ OF ~~GATIO~S. 

GENERAL WOB.X. 

From January 1 to February 15, 1913, most of the time of the 
writer :was devoted to the work of the 4.l~ka. ~ailroad 09~sion, 
of which he was vice chairman. During this time G. C. Martin 
had charge of the division. The writer was engaged in office work 
until June 30, when he proceeded to Alaska.. A plan to visit the 
Willow Creek district could not be carried out in the tim~ allotted, 
because of the nonoperation of the Ala.ska. Northern Railroad. Sev­
eral poµits on Cook Inlet were visited, and about 10 days were spent 
with B. L. Johnson in reviewing the geology of the Ellamar district 
and adjacent regions. 

The writer att~nded the Thirteenth International Geological Con­
gress at Toronto August 7 to 14 as official delegate an~ ~atf¥' made 
an excursion through the Canadian Cordillera, visiting a number 
of mining camps in British Columbia. He arrived in Washington 
on September 19. 

Of the time devoted to office investigations during the year 1913 
the writer devoted 33 days to the work of the Alaska Railroad Com­
mission, 20 days to reading and revising manuscripts, 10 days to 

·preparing matter for the annual progress report, 4 days to preparing 
the annual Alaska press bulletin, n days to work on statistics of 
mineral production, 12 days to wo!k of the advisory committee on a 
new Survey buil~, and 33 days to scieutific )Vork. 

R. H. Sargent continued the general supervision of the topographic 
surveys and map compilation in addition to carrying on his own field 
work. E. M. Aten continued as office assistant and, during the 
absence Qf the geologist in charge and of the three senior geologists, 
acted as administrative head of the division. He also continued to 
assist in . collecting statistics of production Q.f precious meta.ls in 
Ala.ska. Two clerks and one draf ~man were employed throughout 
the year and O!le other clerk for about six months. 

SOUTHEASTERN A.LASXA. 

Reconnaissance geologic surveys of all the mining districts of 
southeastern Ala.ski\ were completed in 1910, and detailed investi­
gations of several of the more important mining districts have also 
been ma.de. There still rem.a.ins, however, much work to be done 
before the stratigraphic sequence, structure, and geologic history 
of this region can be established. It is only by the solving of the 
fundamental problems of geology that th95e of economic importance 
can be solved. For this reason further study of the geology of 
southeastern Alaska was undertaken in 1913. 
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In furtherance Qf this plan P. S. Smith began field }Vork in the 
~~b..!k&n ~tript on May 12 and continued until July 25, when he 
~~.ed to W ~hington to take charge of the Alaska. division during 
the writer'/) absence. Mr. Smith gained much new information, 
but further field studies must be made before there is justifioo.tio[\ 
for publishing the results. 

In 1912 E : F. Burchard was temporarily transferred to the Alaskan 
division for the purpose of applying his specin.1 knowledge of the 
geology of building material to the marble deposits of southeastern 
4Jask.o.. He completed the reconnaissance of most of the marble 
deposits of the Ketchikan and Wrangell districts in 1912.1 Iu 
1913 he exf,ftnded this work not;thwa.rd into the Juneau and Sitka 
districts, thus completing the reconnaissance of the mote important 
deposits of southeastern .A.Jnska.. A preliminary statement of the 
results achieved in 1913 is included in this bulletin a.nd o. more com­
plete report is in preparation. In the course of the work Mr. Bur­
chard discovered a large deposit of barite on Castle Island, in the 
Wrangell district. This deposit is described in a later section of this 
report. 

YAXATAGA REGION. 

Up to 1913 I).O geologist of the Survey had visited the Ye.ka.taga. 
region, where placer gold bad long been mined, petroleum seopagea 
found, and coal deposits reported. The task of visiting this region, 
so difficult of access, was assigned to A. G. Ma.ddren, who was 
assisted by E. 0. Blades and one boatman. Landing at KataUa. 
and following the beach wiLh ca.noes a.nd by pa.eking, Mr. Maddren 
with two men reached Y a.kv.taga. on July 13 and continued his field 
work until September 13. Mr. Blades, his assistant, did some work 
in this region until October 14. In the Ya.kataga. district the party 
traveled chiefly on foot, carrying their supplies on their ba.cks. In 
spite of this arduous work and the obstacles of heavy vegetation 
and glaoi&l streams, they ma.de reconnaissance surveys in places 
for some 15 miles inland. A fairly complete reconnaissance of the 
gold a.nd oil bearing district was ma.de and some of the coal beds 
were en.mined. The reconnaissance surveys covered an a.re&. of 
a.bout 1,000 square miles. A preliminary statement of results is 
contained in this volume, and a more complete account is in prepara­
tion. 

OOPP.B:& RIVER REGION. 

In 1912 the preparation of a detailed bo.so map of the copper­
bearing area. tributary to tho Kuskula.na was begun by D. C. Wither­
spoon, but was not completed, owing to the lateness of the appropria­
tion. It fell to Mr. Witherspoon, assisted by S. A. Witherspoon with 

'DW'llht.rd, E. I'., Mazbl6 ~ ol K11tchlbn and Wtangall diltrlcta: U.S. G9ol. Survey Bull. 54.2, 
pp. 6:1-771 IOU. 
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a. party of nve tnen, to complete this survey in 1913. The map will 
be published on a scale of 1 mile to the inch, with 100-foot contours. 
In 1913 the survey of some 95 square miles was completed in spite of 
the fact that field work was not begun until July 18, but the work 
was continued, so far as weather permitted, until October 19. The 
geologic survey of this area is to be undertaken in 1914. 

In connection with the work in the Susitna. basin J. W. Bagley sur­
veyed a. belt adjacent to the Government wagon road extending from 
Deaver Dam to Gulka.na. C. E. Giffin, while waiting at Valdez !or 
the appropriation bill to be passed, made a similar survey a.long the 
wagon road from Beaver Dam to Valdez. The investigation of the 
water resources of the Copper River basin below Copper Center is 
described under the heading "Prince William Sound." 

PRINCE WU.LIAM SOUND. 

In accordance with the plan of investigating the mineral resources 
of Prince William Sound, B. L. Johnson continued work in this field. 
His work, which began July 13, included a reexamination of some 
localities in the Ellamar district, which was done in cooperation with 
the writer. He also spent a.bout two months in making a reconnais­
sance of the gold deposits of the Port Wells district and some further 
studies of the Port Valdez district and. oI Latouche Island. Field 
work was continued until October 27. A statement of results is 
contained in this bulletin. 

0. E. Giffm utilized a part of the ':.ime while waiting at Valdez for 
the passage of the appropriation bill in making a. hurried topographic 
reconnaissance from the head of Passage Canal to the Turnaga.in Arm 
watershed. This work was possible only through the courtesy of 
Col. Joseph P. O'Neil, commatida.nt of Fort Liscum, who furnished 
Mr. Giffin with traosportation from Valdez to Passage Canal and 
return. After the close of his field work in the Willow Creek district 
Mr. Giffin extended this survey through to Turn.again Arm (Pl. II). 

INVESTIGATIONS OF WATER :RESOURCES OF PB.INCE WILLIAll 
SOUND, COPPER RIVER, AND XENil PENINSULA.. 

In 1906 the Survey began the investigation of the water resources 
of the Nome district, and in 1907 similar investigations were begun in 
the Fairba.nks district. During the succeeding six yea.rs stream gaging 
was done in most of the importa.n t placer districts of Seward Peninsula. 
and of the Yukon-Tanana. region. The results have been collated 
for each province and published.1 Meanwhile, a preliminary study 
of water-power possibilities in southeastern Alaska was undertaken. 2 

i BonshAw, :F. F., and Parker, G. L., Sw1aoo water supply of Seward Pon.tll8Ula, Alaska: U. B. Oeol. 
Sarvey Water-Supply Paper au, 1013. Ellsworth, C. E., and Davenport, R. W ., The surface water su~ 
ply ol the Yulcoa·T1mana region: U.S. Geo!. Survey Water-Supply Paper 342 (In pross). 

• lloyl, J. c., A 1Rt.er-power reoonnai"""Doe in soutb08lltem Alaska: U. 8. OeoL Survey Bull ~ pp. 
147-167, 1910. 
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These various investigations yielded a large number of facts of valu~ 
to the mine operator and engineer. They cover, however, only a smaU 
pa.rt of the regions about the water resouxces of which a demand for 
information exists. The limits set by the funds available have pre., 
vented an expansion of this work. It seemed desirable, however, to 
make at least a preliminary study of the possibilities of developing 
water power in the Prince William Sound region and adjacent por ... 
tions of the Copper River and Bering River basins, as well as in the 
Kenai Peninsula and Willow Creek districts. This task was under., 
taken in 1913 and assigned to 0. E. Ellsworth and R. W. Davenport. 

Work was begun on May 5 and Messrs. Ellsworth and Dayenport 
studied the Prince William Sound region, lower Copper River basin, 
and the Bering River basin until August 12. They then proceeded, 
to Seward and until September 4 devoted their time to the eastern, 
section of Kenai Peninsula. }.fr. Ellsworth then returned to Valdez 
and continued :field work in the Prince William Sound and Copper 
River regions for the remainder of the season. Mr. Davenport con .. 
tinued investigation on Kenai Peninsula and also spent :five days in, 
the Willow Creek district. Re returned to Valdez November 5 an<\ 
took up work in that vicinity until the close of the season on Novem., 
ber 25. 

In the Bering River region only four days were spent in actual 
work, and six measurements of stream flow were made. The work 
in the Copper River basin was extended 88 far north 88 Copper 
Center and eastward on the Chitina as far a.s the Nizina. placer dis. 
trict. Four gaging stations were maintained for an average of 17 
weeks each. Forty-six measurements of stream flow were made 
and one rainfall station was established. Natuxal water-power sitea 
a.re known to be widely distributed on streains entering Prince Wil ... 
liam Sound from the ma.inland and also from many islands, but be-. 
ca.use of lack of time the investigations were directM mainly to 
streams in the vicinity of Cordova, Ellamar, Valdez, and Port Wells, 
where mining and other activities a.re most important at the present 
time. In th.is region 10 gaging stations were maintained for an 
average of 12 weeks each, and 82 measurements of stream fl.ow were 
made. In Kenai Peninsula. and the Willo~ Creek district 10 gaging 
stations were maintained for an average of 10 weeks each and 51 
measurements of stream flow were made. 

The object of the reconnaissance was not only to gather data 
directly pertaining to the possibilities of developing water power in 
the a.rea, but also to determine the need for such data and to gather 
information on which plans for a more detailed study could be 
based. Most of the work was ha.sty, and many streams of impor­
tance were not visited. The records of stream :flow obtained cover 
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only a short peri~d . during one season and should be suppfainellt~d 
by longer and more complete studies of the coridlti6ris bef ori=l devel­
opments are undertaken. The information gathered during the last 
season is briefly set forth in this bulletin. A more compfote report 
is now in preparation and will be published as.a SurV'ey water-supply 
paper. 

WILLOW CREEK DISTRICT. 

Geologic and topographic reconnaissance surveys of the Willow 
Creek district were made in 1906 1 · and a brief examfoation of the 
auriferous lodes in 1910.2 Since then the i:fuportant lode-mining 
developments made in this field haV'e led fo a demand loi more in­
formation, and therefore a detailed topographic arid geologic survey 
'Was undertaken in 1913. 

The base map was made by C. E. Giffin, who, With a pi:trty of three 
other men, began work on July 14 and completed the suney on 
August 27. In this time an area of 90 square: miles was surveyed 
for publication on scale of 1 mile to ~he in~h, wi~h 100-focit contours. 
S. R. Capps, who mapped the geology of the sa:p:iearea on the same 
scale and made a detailed study of the ore ,dep~sits, began work on 
July 14 and closed on September 16. He had the assistance of a 
packer and a cook. A preliminary statement of results .is contained 
iii this bulletin, and the complete report is in preparatfon. 

:BRd.A:D :PAss' :REGION. 
_,, .. .. ; ' ~ ~ - ~ ·' : , . : : 

The Broad Pas.s regiou of the upper Susitna bash1; was explored by
1 

the Survey in 1898.3 Further surV'eys in this field, .were planned for 
the summer of 1912, for which purpose provi.sionri: were sent iii to. 
Valdez Creek during th;y previous winter. The,d~lay in the appro­
priation forced the abandonment of this plan, whic:P, was again taken 
up in 1913, when more supplies were shipped in. The topographic 
surveys of this field were ma4e by J. W. Bagley, with a ~arty of :fiye, 
using phototopographic methods. Mr. Bagley began field work on 
July 9, after a !Ong journey from t:i:ie coast, and continued until 
August 23. Some 2,500 square miles was surveyed for publication, 
on a scale of 4 miles to the inch, with 200-foot contours. F. H. 
M~ffit and J. E. Pogue made a geologic reconnaissance survey of a 
part of the same area. They began field work on June 29 and con­
tinued until August 28, covering an area of 800 square miles. A 
preliminary statement of results is contained in this volume, i:md a 
complete report is in preparation. 

1 Paige, Sidney, and Knopf, AdolP.h, Geologic recon:tlliissa!ide ii:( the Matanuska ·and Talkeetn:a basins, 
Al11ska: U. S. Geo!. Survey ]3uU. 327, 1907. . . . • . . " . ·. , . . . 

•Katz, F. J., A recoiina!Ssance of tlie Wiliow Creek gold region: u. S. Geo!. su'rvey' Iitii!'. 480, pp; 139-
152, 1911. 

s Eldridge, G. EL, A reconnaissance in the Sushitna basin and adjacent territory, Alaska: U. S, Geo!, 
Survey Twentieth Ann. Rept., pt. 7, pp. 1-30, 1900. 
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llATANUSXA BASIN. 

The detailed survey of tho lower and more importa.ri.t part of the 
Matanuska. coal field wa:s completed in 1910,1 but the upper pa.rt of 
the field wa.s known only through the reconnaissance survey of 1906. 
The importance of the district justified the further investigation ma.do 
in 1913. 

R. H. Sargent made a base map of 102 square miles in this region 
for publication on a sea.le of 1 mile to the inch, with 50-foot contours. 
He was assisted by R. W. Chaney a.nd :five other men and began 
field work on July 22 and closed on September 26. 

The geologic work was done by G. C. Martin, assisted by J. B . 
Mertie, jr., and R. M. Overbeck, together with three camp hands. 
This party began field work on July 14 and closed on October 9. It 
was originally planned that a detailed geologic survey of the entire 
coal field should be ma.de, but as the party was a month late· in the 
field, owing to delay in the appropriation, this plan proved imprac­
ticable: Therefore, only the areas of actual coal outcrops were 
studied in detail, and at the same time a reconnaissance was extended 
over a large area. to establish the general distribution of the coal 
measures as well as of the other formations. The locality of the 
newly discovered placer deposits in this field wa.s also examined. A 
concise statement of results is presented elsewhere io this volume, 
a.nd a more complete report is in preparation. 

YUXON-XOXUXOX REGION. 

The region between the lower Koyukuk and Yukon rivers wa.s 
up to 1913 but little known. To be sure, prospectors had roamed 
over it and reported the occurrence of some aurif erous gravels, but 
the existing maps of the west end of this field were very inaccurate, 
and little placer mining had been going on for several years in the 
so-called Indian River or Red Mountain district." To meet these 
conditions H. M. Eakin, with a party of three men, carried a- geologic 
and topographic exploration from a point near the mouth of Dall 
River southwestward to the Koyukuk, passing through the Indian 
River placer district. On hiS return Mr. Eakin traveled in a southerly 
direction, reaching the Yukon near the mouth of Melozi River. This 
survey was carried on from June 19 to August 20 and covered an area 
of about 2,400 square miles, for publication on a scale of 8 miles to 
the inch. Tb.~ r~ults are summarized in this volume and will be 
presented more at length in a report now in preparation. Mr. Eakin 
also spent about 10 days at the close of the season in a study of the 
gold placers of the Ruby district. 

• itai«n, G. c:, &nd Katz, F. 1., Geology and coal ftelds of Lbe lower Matanuska Valley: U. s. Geo!. 
8urrey Bull. 500, 1912. 
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FAIRBANKS DISTRICT AND SEWARD PENINSULA, 

The progress in lode mining at Fairbanks led to further studies of 
this :field by Theodore Chapin, who arrived at Fairbanks on August 12 
and continued his work Until August 31. He then proceeded to Nome 
and made an investigation of the mining developments in Seward Pen­
insula. 'l'his work occupied him until October 8. His results aro 
presented in other parts of this volume. 

COLLECTION OF STATIS':f'ICS. 

Since 1905 the writer.has been charged with the duty of collecting 
the statistics of the production of precious metals in Alaska. Previous 
to that time only the total production of Alaska was known, the distri ... 
bution by districts being only very general and in part entirely inac"' 
curate. Since 1905 an attempt has_ been made to distribute the goldA 
silver, and copper production by districts. So far as the lode mines 
are concerned this distribution has been based on the returns of output 
reported by the individual producers, who are the dnly accurate sources, 
of information. As a result accurate figures are ndw available for both 
the ~otal lode pro.duction and the productio11: by q~stri?ts .. Far differ- · 
ent is the case with the gold-placer product10n. : While many opera"' 
tors have shown their appreciation of the fact that accurate statistics 
are of :first importfi,nce to the mining industry; by promptly furnishing 
information on production, there, is still a large percentage of the total 
number who make no returns. This neglect on t:P.eir part greatly 
diminishes the accuracy of the :figures of· production. published ·for 
certain districts. In fact, were it not for the public spirit shown by 
many residents of 'the Territory who supplement by estimates the 
partial statistics collected from producers it would not be possible 
even to approximate the output of many of the pll'Lcer camps. The. 
refusal of many operators to furnish statements of production is all 
the more surprising because it is in such strong contrast to the spirit 
of cooperation with the Survey they have shown in other matters and 
is also so. ·different from the attitude of the placer-mine operators in 
the States, all of whom make returns. It is believed that this action 
by Alaskan placer miners is due largely to failure to appreciate the 
importance of accurate statistics. The conditions are, however, very 
discouraging to those who are trying to serve the mining industry 
of _Alaska by attempting to procure accurate statistics of mineral 
production. 

PUBLICATIONS. 

During 1913 the Survey publi~hed ten bulletins and one water~ 
supply paper relating to Alaska. One bulletin is in press. In addi­
tion the authors' work on one professional paper, two bulletll;ts, and 
one water-supply paper has been completed, i;i,nd three publications. 
will soon be sent to press. Three other reports are in preparation, 
The compilation of a new general map of Alaska is under way. These, 
publications are listed on page 17. · 
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REPORTS ISSUED. 

BuLLETIN 502. The Eagle River region, southeastern Alaska, by Adolph Knopf; 
including detailed geologic and topographic maps. (Issued in March, 1913.) 

BULLETIN 525. A geologic reconnaissance of the Fairbanks quadrangle, Alaska, by 
L. M. Prindle, with a detailed description of the Fairbanks district, by L. M. Prindle 
and F. J. Katz, and an account of lode mining near Fairbanks, by P. S. Smith; includ- · 
ing reconnaissance and detailed geologic and topographic maps. (Issued in June, 1913.) 

BuLLETIN 526. Coastal glaciers of Prince William Sound and Kenai Peninsula, 
Alaska, byU. S. Grantand D. F. Higgins. (Issued in June, 1913.) 

BULLETIN 532. The Koyukuk-Chandalar region, Alaska, by A. G. Maddren; in­
cluding topographic and geologic reconnaissance maps. (Issued in June, 1913.) 

BuLLE'l'IN 533. Geology of the Nome and Grand Central quadrangles, Alaska, by 
'F. H. Moffit; including detailed topographic and geologic reconnaissance maps. 
(Issued in August, 1913.) , 

BULLETIN 534. The Yentna district, Alaska, by S. R. Capps; including topographic 
and geologic reconnais~ance maps. (Issued in June, iln3.) , 

BULLETIN 535. A geologic reconnaissance of a part of the Rarftpart quadrangle, 
Alaska, by II. M. Eakin; including geologic and fopographic rec~nnaissance maps. 
(Issued in June, 1913.) . · ;I 

BULLETIN 536. The Noatak-Kobuk region, Alaslfa, by P. S. ::smith; including 
topographic and geologic reconnaissance maps. (Issued in September, 1913.) 

BULLETIN 538. Geologic reconnaissance of the Circle quadrangle, Alaska, by L. M. 
Prindle; including topographic and geologic reconnaissance maps. (Issued in Decem­
ber, 1913.) 

WATER-SUPPLY PAPER 314. Surface water supply of Sewa.rd Peninsula, Alaska, by 
F. F. Henshaw and G. L. Parker, with a sketch'Of the geography and geology, by P. S. 
Smith and a description of methods of placer mining, by Alfred FL Brooks; including 
topographic reconnaissance maps. (Issued in May, 1913.) 

REPORTS IN PRESS. 

BULLETIN 576. Geology of the Hanagita-Bremner region, Alaska, by F. II. Moffit; 
·including topographic and geologic rec<;mnaissance maps. 

REPORTS SUBMITTED l!'OR WHICH ILLUSTRATIONS ARE BEING PREPARED. 

PRO.FESSIONAL PAPER 87. Geology and ore deposits of Copper Mountain and 
Kasaan Peninsula, Alaska, by C. W. Wright; including detailed geologic and topo­
graphic maps. 

BULLETIN 578. The Iditarod-Ruby region, Alaska, by H. M. Eakin; including geo­
logic and topographic reconnaissance maps. 

BULLETIN 587. Contributions to the geology and mineral resources of the Kenai 
Peninsula, Alaska, by G. C. Martin, B. L, Johnson, and U. S. Grnnt; including geo-
logic and topographic reconnaissance maps. · 

WATER-SUPPLY PAPER 342. Surface water supply of the Yukon-Tanana region, 
Alaska, by C. E. Ellsworth and R. W. Davenport; illustrated by topographic recon­
naissance maps. 

REPORTS IN PREPARATION, 

Geology of the Glacier Bay and Lituya region, Alaska, by F. E. Wright and C. W. 
Wright; including geologic reconnaissfl,nce map. · 

Geology of the region along the international boundary from Porcupine River to the 
Arctic Ocean, by A.G. Maddren; including detailed geologic map. 

Geology and m lneral resources of the Ellamar district, Prince William Sound, 
Alaska., by S. R. Capps and B. L. J?hnson. 

60553°-Bull, 592-14-2 



THE MINER.AL DEPOSITS OF .ALASKA. 

By ALFRED H. BROOX8. 

INTRODUCTION. 

The work of determining the areal distribution and mode of occur­
rence of Alaska's mineral deposits has been in progress for 16 years, 
a.nd the results a.re recorded in many different publications-. These 
a.re necessarily incomplete, for they relate to a territory almost conti-
nental in its dimensions. · 

In view of the present great interest in Alaska, it has seemed 
desirable to present a. brief summary of wba.t is known of the mineral 
deposits of the Territory. There is no intention of making a new 
contribution to economic geology, but solely of presenting a concise 
and somewhat popular treatment of the subject. .A.s the geology of 
the metalliferous lodes has been presented at some length in a. paper 1 

recently published, this subject will receive only cursory treatment 
here. 

The data to be presented a.re taken from the many Survey publica­
tions relating to the geology and mineral resources of Alaska, which 
are listed at the end of this volume. :More special use has been 
ma.de of the summary reports listed below. No further reference 
will be ma.de in t~ paper to the Survey publications relating to 
Alaska from which data have been taken. 

StDOfARY Jl.EPOR'l'S ON GEOLOGY .AND llllraR.AL RESOURCES OJI' ALASKA. 

NOTE.-An asterisk (*) indicatel! that the Survey's stock of the publication is 
exhaUBted, but that it can be obtained of the Superintendent of Documents, Wash­
ington, D. 0., a t price indicated. 

·The petroleum :fields of the Pacific coaet of Alaska, with an account of the Bering 
River coal depoeitll, by G. 0. Martin. Bulletin 250, 1905, 64 pp. 

*The geography a.nd geology. of Alaska, a l.lllDlmary of existing knowledge, by 
A.H. Brooks, with a section on climate by Oleveland Abbe, jr., and a t.opographic 
map and deacription thereof by R. U. Goode. Profe88ional Paper 45, 1906, S27 pp. $1. 

The mining industry in 1906, by A. H. Brooks. Bulletin 314, 1907, pp. 19-39. 
Markets for Aluka coe.l, by G. 0. Martin. Bulletin 284, 1006, pp. 18-29. 
Outline of economic geology, by A. H. Brooks (in The gold placers of pane of 

Seward Peninsula). Bulletin 328, 1908, pp. 111- 139. 

1 Brooks, A. H., Geoloefc reatun1s ol Alaskan metallilerous lod.er. 'Q. 8. Oeol. Survey :Bull 480, pp. ~. 
1911. 
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~logy of Ule S6'Al'd Peninaul& tin clepolite, by Adolph KnOJl.. Bulletin S58, 
1908, 72 pp. 

*The di.attlbution of mineral reeourcee in Alaab, by A. B. Brooks. Bulletin S45, 
1908, pp. lS-29. (5(:. 

*The·poesible uae of peat fuel in .Alaeka, by 0. A. Davia. Bulletin S79, 1009, 
pp. 6s-M. 60c. 

Mineral Teeource8 of Ala.ska, by A. H. Brooks. Bulletin 394, 1009, pp. 172-207. 
The preparation and uee o[ peat as a fuel, by C. A. Davia. Bulletin 442, 1910, 

pp. 101-132. 
Alub coal and ite utilization, by A. B. Brooks. BuUetiD 442, 1910, pp. 47-100. 
Geologjc featuzee of A.laakan metalliferoull lodes, by A. H. Brooks. Bulletin 480, 

1911. pp. 4S-93. 
*&ilway routes from the Pacific eeaboard to Fairbanks, by A. B. Brooks. Bulletin 

620, 1912, pp. 46-88. 60c. 
*Tin reeourcee of Alub, by F. L. Beas. Bulletin 620, 1912, pp. 89-92. 60c. 
Marble reeourcee of Ketchikan and Wrangell districts, by E. F . Burchard. Bulle tin 

542, 1918, pp. 52-77. 
Burl.ace water supply of Soward Peninsula, Alaska, by F. F. Henshaw and G. L . 

Padcer; with sketch of geography and geology by P. S. Smith, and deectlption of 
methods of pla.cer mining by A. B. Brooke. Water-Supply Paper 314, 1913, S17 pp. 

SurfAce water supply of the Yukon-Ts.oaoa region, Alasko, by C. E . EllBworth and 
R . W. Davenport. Water-Supply Paper 34.2 (in press). 

A water-power reconnW.-nce in south-central Alaska, by C. E. Ellsworth and 
R. W. Davenport; with a report on water power in southeastern A.Iuka by J . C. B oyl. 
Water-Supply Paper - (in preparation). 

GEOORAPIDO DISTRIBUTION. 

KAP OF XINERAL RESOURCES. 

The distribution of the mineral resources of Alaska., so fa.r as known, 
is indicated on the &()Companying map (Pl. I, in pocket). This 
ma.pis based for the most pa.rt on the observations of members of the 
Geological Survey, but somo de.ta. from other reliable sources have 
been used relating to localities not yet examined by the Survey geolo­
gists. The map is a. r evised edition of one published in 1912 as Plate I 
in Bulletin 520. 

The distribution of the different kinds of mineral deposits is 
indicated by symbols, so far as the small scale of the ma.p would per­
mit, but it has not been possible everywhere to make these symbols 
altogether consistent. The symbol for gold placers marks the locali­
ties where placer gold has been found in commercial quantities, but 
for the most pa.rt it indicates only those places where actual mining 
has been done. 1 The symbol for aurif erous lodes indicates chiefly the 
opera.ting mines but includes some prospects which have not yet been 
productive. The symbol for copper marks the mine localities, es 
well a.a prospects. The symbol for tin deposi.ts indicates both placer 
a.nd lode deposits, though the· latter are for the most part only pros­
pects. 

•For 11&\latlm of mJneral production -pp . .a, •7, 6~, 72. 
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The fact that the geology of coal is in general much simpler than 
that of the metalliierous deposits makes it possible to present 
more facts in regard to its distribution and these with a. far greater 
degree of confidence. On the map the occurrence of sediments belong­
~ to the horizons of the coal-bearing rocks is indicated by ~tippling, 
but no attempt is made to distinguish between the coal measures of 
different geologic ages. The areas .shown can be regarded as the 
most promising :fields for coal prospecting, but should not be taken to 
indicate the actual distribution of workable coal seams. The areas 
known to carry coal, probably in workable beds, a.re marked in black 
with a letter indicating the quality of the coal, a.nd at several of the 
localities thus marked there h~ been a little coal mining. The loca­
tion of petroleum seepages is also indicated on the map. All but one 
of the known seepages occur on the Pacific coast, the exception being 
on the north Arctic coast. The symboIS for petroleum seepage in the 
Katalla field, near Controller Bay, also mark the position of several 
wells from which there has been a small production. 

Some marble quarrying bas been done in southeastern Alaska., and 
the known deposits of commercially valuable marble in this :field are 
shown on the map. There are beds of marble in other parts of 
Alaska, but they have not been sufficiently stuqied to indicate that 
they have value. 

Besides the production from mineral deposits indicated on the map 
there has been a. small output from garnet, graphite, and jade deposits. 
A large amount of silver and a little lead have been recovered from 
ores mined chiefly for other meta.ls. Cinnabar, molybdenite, stibnite, 
wolframi~e, scheelite, ha.rite, and other minerals have also been found. 
Iron ores occur 4t a number of loc8.lities but are undeveloped. Asbes­
tos and mica in. workable deposits have been reported. Some sul­
phur has been found in association with active volcanqes. Granite is 
very abundant in most parts of the Territory, and some of it is prob­
ably suitable for building stone. Limestone and shale suitable for the 
manufacture of cement have been found e.t several localities but have 
not been utilized. Peat is widely distributed. Hot springs a.re abun­
dant and several. have been used for local sa.nita.riums. .A. little min­
eral water has been utilized. 

MINING DISTRICTS. 

SO'Utheastern Alaska.-In southeastern .AlMka. are the Juneau gold 
belt, the Porcupine gold-placer district, and the Ketchikan copper 
district, which contairui some e.uriferous veins. Some iron ore has 
been found in association with copper in the Ketchikan district 
and also as distinct ore bodies near Haines. Silver-bearing galena 
lodes have been found in the Ketchikan and Wrangell districts. Gold 
lodes occur in Sitka district, where there is also one gypsum mine. 
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Marble is widely distributed in southeastern .Alaska .. and has been 
quarried in the Wrangell and Ketchikan districts. Ga.mets have 
been mined in the Wrangell district, where a deposit of ha.rite haB also 
been found. There are some small areas of lignite-bearing rock on 
Admiralty and Kupreanof Islands. Granite is widely distributed in 
southeastern Alaska. This proVince contains several hot springs. 

Centro}, Pacific roast regi-On.-The name central Pacific coast region 
is here used to designate the mountain and foothill belt stretching 
eastward from Copper River to Lituya Bay. lni t lies the Bering River 
coal field, with its high-grade coals. Coal, probably of a bituminous 
character, has been found in the foothills north of Y a.kataga, near 
the head of Yakutat Bay, and is reported on the southwest slope of 
Mount St. Elias. The Katolla petroleum field, near Controller Bay, 
lies in this region, and oil seepages have also been found 60 miles to the 
east at Y a.kataga. Gold beach placers have been worked a.t Y aka.tags. 
and on Lituya and Yakutat bays. 

Copper River basin.- The Copper River basin is known chiefly for 
the copper-bearing lodes of the Kotsina.-Chitina district, now being 
developed, though some gold ores have also been found in its lower 
portions. The gold-placer districts of Nizi.na, Chistoohina, and 
Bremner rivers ai::e likewise within the Copper River basin. 

Prince William Sound.-Gold and copper-bearing lodes are widely 
distributed in the Prince William. Sound region and have been mined 
on a productive scale at several places. Some antimony and iron 
ores have also be.en found. Granite is rather widely distributed. 

Kenai Peninsula.-In the ea.stem part of Kenai Peninsqla there 
are gold placers, gold lodes, and a few copper-bearing lodes. Chromic 
iron and antimony lodes have also been found. The western half of 
the peninsula is underlain by lignitic coal measures, which occur also 
near Tyonek on the west side of Cook Inlet. 

Matanuska and Susitna ba.sins.- The Matanuska. Va.lley is chiefly 
known for iUi high-grade coals, which occur in the upper part. In the 
southwestern part of the valley there are some lower-grade coals. 
A little placer gold has been found in northerly tributaries of the 
upper Mata.nuska, and at one locality some copper ore. 

The Willow Creek district, named from a tributary of the lower 
Susitna, first developed in a small way for placer gold, is now a lode 
district. Some copper lodes have been found in the lower Talkeetna 
basin. The gravel of the Susitna Basin carries a little fine gold, but 
workable placers have as yet been found only in the Y entna district, 
on Willow Creek, and in the Valdez Creek district, lying in the head­
water region. Lignitic coal-bearing rocks are widely distributed in 
the Susitna. Basin. 
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lliamna region.-There a.re some petroleum seep~ on the west 
shore of Cook Inlet, north of Ili.e.mua Bay. Gold and copper bearing 
lodes have been found in the region tributa;ry to Iliamna and Cle.rk 
lakes and ta Kamish.a.k Ba.y, and a little placer gold has been mined 
on a tributary of Cle.rk Lake -and in the headwaters of Malchatna 
River. 

S<YUthwestern .Al.aska.-For the purpose -0f this description south­
western .Alaska includes the Alaska Peninsula. and adjacent islands, 
with Kodiak Island and the Aleutian chain. A little beach-placer 
gold has been mined on Kodiak and Popof islands. Some auriferous 
lodes and a few small areas of lignitic coal have been found on Kodiak 
Island. The mineral. resources of the Alaska Peninsula include the 
bituminous coaJa of the Chignik &nd Herendeen fields, a.nd some 
deposits of lignitic coal at other localities. Near Oold Bay there are 
some petroleum seepages. On Unga Island some :gold and silver 
bearing lodes have been developed. A few copper-bearing lodes have 
also been. found on the lower half of the .Alaska Peninsula. A few 
small auriferous quartz veins have been fou,nd "On Unalaska Island, 
in the eastern half of the Aleutian chain. Copper ores have been 
reported from ihese islands, and some sulphur deposits are said to 
occur near the vents of some of the active volcanoes. There is a 
considerable deposit of tuff, a volcanic ash-.the recent ejecta. of 
Mount Ka.tma.i volcano-that has b~ utilized as an abrasive. 

&urtem sh<Yre of Bering Bea.-The eastern shore of Bering Sea. from 
Btjstol Bay to Norton Sound is, 1:10 far as known, without important 
mineral resoure~. A little placer gold has been found on tributaries 
of Goodnews Bay, a reentrant of the coast at the entrance to Kus-­
kokwim Bay. Placer gold has. also been mined ·on B0nanza. Creek, a 
tributary of Ungalik Ri-ver, which flows into Norton. Sound. Some 
beds of lignitic coal have been found on Nuniva.k and Nelson islands 
and near the mouth of Una.lakl.ik River, tributary to Norton Sound. 

K'U8kokwilm basin.-The lmown mineral resources of the Kusko­
kwim. basin include widely distributed gold placers, a. few gold-bearing 
lodes, and some beds of lignitic coal. There appe&rs to be a more or 
less broken belt of gold-bearing rocks which st~tches northeastward 
from Goodnews Bay parallel to the lower course of the Kuskokwim, 
toward the lditarod district, and .a number of the streams traversing 
this belt carry auriferous gravels. Some placer gold has also been 
found in the Toeotna basin and on other westerly tributaries of the 
Kuskokwim. Cinnabar deposits also occur in this district. Some 
auriferous qua.rtz lodes have been found in these several placer dis­
tricts. Lignitic coal. has been found on Big River, a southerly 
tributary of the South Fork of the Kuskokwim. Some coal of better 
grade has also been found near Iditarod. (See pp. 72--73.~ 
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Yukon basin.-The gold deposits of the Yukon-Tanana. region a.re 
the most valuable mineral resouroes in the Yukon ba&n. This region 
comprises the area. bounded by the Yukon and Tana.lie. valleys and the 
international boundary. Auriferous gravels are widely distributed in 
the region, which includes the important placer districts of Fairbanks, 
Hot Springs, Birch Creek, and Fortymile, besides a number of lesser 
note. In most of these districts some e.uriferous lodes have been 
found, and those of Fairbanks, at lea.st, have proved to be of com­
mercial value. Some deposits of atibnite and argentiferous galena 
are known in the Y ukon-Te.nana region. In the Hot Springs district 
some tin deposits have also been found. Auriferous mineralization 
is known south of the Tanana, where the placer districts of Bonnifield 
and Kantisbna. a.re situated. North of the Yukon are the Koyukuk, 
·Indian River, and Che.ndalar placer districts. In the Koyukuk dis­
trict some argentiferous lodes have been found, and in the Chand~lar 
district several aurif erous lodes have been developed. The Ruby 
gold placer district lies south of and tributary to the middle Yukon 
River. Some placer tin has been found in the Ruby district. To the 
southwest of this are the Innoko and lditarod districts, where placer 
gold he.s been mined. and lode gold found. Copper and gold lodes 
have been found in the headwater region of Tanana and White 
rivers, both tributaries of the Yukon. The Chise.na p)acer district is 
also in the headwater region of the Tanana. 

Lignitic coal is known in many places in the Yukon basin. The 
Nenana, ·the largest of the lignitic coal fields, lies on the south side of 
the Tanana Valley. There is another considerable area of rocks 
beving lignitic coal on the south side of the Yukon between Beventy­
mile River and Woodchopper Creek. Some beds of sub bituminous 
coal occur on the north side of the lower Yukon, between Nulato and 
the mouth of the Innoko and have been mined in.a small way. Hot 
springs .are widely distributed in the Yukon basin. 

8rNJa'f'd Penit18Ula.-The principal resources of Seward Peninsula., 
8.l'$ the gold placers of the Nome and other districts. Some gold and 
silver bearing lodes have been exploited in a small way on the penin­
sW.a. A 1:ittle graphite and garnet he.s been mined, and mice. deposits 
are reported. Antimony-bearing veins have been developed, and 
some carrying a little copper are also known. Tin lode and placer 
deposits have been mined. Some scheelite has been recovered inci­
dental to the mining of placer gold, and bismuth deposits have been 
found. lr<im ore is reported. At Chicago Creek, in the northeastern 
part of the peninsula, lignitic coal has been mined. A little lignitic 
coal h~ a.lso been found in other parts of the peninsula. Several hot 
springs are kn-0wn in Seward Peninsula. 
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Kobuk-Noatak regi<>n.-A little placer ,gold has been mined on a 
tributary of Squirrel River and near Shungnak, both in the Kobuk 
basin, and aurif erous gravels have been found at several loce.lities in 
the Kobuk-Noatak region. Lodes carrying copper, gold, and silver 
have also been found in this region. A little lignitic coal is known in 
Kobuk basin. Jade has been obtained from this region. One 
hot spring has been found in the upper Kobuk and one in the upper 
Selawik valley. 

Northern .Alaska.-The region here designated northern .Alaska 
includes the area drained by the rivers flowing into the .Arctic Oceari 
north of Kotzebue Sound. No metalliferous deposits are known in 
this region, but coal is widely distributed. Near Cape Lisburne there 
are some high-grade bituminous coals, and 40 miles to the east is the 
Corwin field, containing extensive deposits of · sub bituminous coal. 
Coal is also known to occur at Wainwright Inlet and near the mouth 
of Anaktuvuk River. A petroleum seepage has been found southeast 
of Point Barrow, near the head of Smith .Bay. · 

GEOLOGIC OCCURRENCE. 

GOLD. 

Geologic association.-.A.s the placer gold was derived fro~ a bed­
rock source, its occurrence as well as that of the auriferous lodes is an 
indication of the distribution of mineralization. (See map, Pl. I , in 
pocket.) .Although all the factors which govern the accumulation of 
Alaska gold deposits are by no means fully understood, certain facts 
have been fairly well established. A large part of the auriferous 
mineralization is in regions which have been intruded by igneous 
rocks, such as granite or diorite. Many of the gold deposits occur 
near the contacts of intrusive rocks. These occurrences may be either 
in the intruded sediments or in the igneous rocks themselves, but 
their universal association with intrusives in many important districts 
and their absence where the intrusives are lacking can not be entirely 
fortuitous. This fact has led to the belief that the metal-bearing 
solutions which formed the gold deposits probably emanated from 
the same deep-aeated source as the igneous rocks themselves. The 
mineralization is regarded in general as an after-effect of the igneous 
activity. This relation of mineralization to igneous rocks is espe­
cially noticeable in southeastmn Alaska, but it also holds true 
in the Willow Creek, Fiµrba.nks, Hot Springs, Chandalar, Innoko, 
Iditarod, and other districts. In general it is probably the law for 
the occurrence of gold in the entire Yukon and Kuskokwim basins. 
On Seward Peninsula no such relation between granitic rocks and 
gold deposits has been established. Here the mineralization along 
granite contacts is in some localities tha.t of tin and associated ores; 
in others, galena. 
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In the Port Wells district of Prince William Sound there is evidence 
of a definite association of the aurif erous mineralization and intrusive 
granites. Elsewhere on the sound this association is not so evident. 
At Valdez there are some intrusive dikes, but a. genetic relation of 
thes~ dikes with the gold-bearing quartz veins has not been estab­
lished. The aurif erous lodes of Kenai Peninsula are more or less 
closely associated with intrusive rocks, and the same is true in the 
Nizina and Chistochina districts. 

The igneous rocks with which the genesis of most of the gold-bearing 
quartz veins appears to be connected are of the same general type and 

·appear to belong to a.bout the same epoch of intrusion-that of 
Jurassic and Lower Cretaceous time. The mineralization, which 
generally followed closely on the intrusion, is of the same general 
period as in the Cordilleran region of western North America. In 
view of this fact it becomes important to consider the general distribu­
tion of the granitic intrusives believed to belong to this epoch, for so 
far aurif erous mineralization has been found associated only with 
these Mesozoic intrusives and by no means with all of them . 
.Although both post:.Mesozoic and pr~Mesozoic granites and diorites 
occur in .Alaska, they are believed to be without any important 
minera.liz.ing influence. 

The Coast Range granodiorite of southeastern .Alaska. is the largest 
of the Mesozoic intrusive bodies and mineralization has been found on 
both sides of the extended intrusive beltwhichit forms. There are also 
many areas of granitic and allied intrusive rocks in the islands of south­
eastern Alaska and what is known of tae geology of the St. Elias 
Range indicates the presence of similar intrusives there. The 
Y akataga. placers are a further indication of auriferous mineralization 
in this area. The Talkeetna Mountains, lying north of the Matanuska 
Valley, a.re made up largely of granitic and chloritic rocks, probably 
for the wost part intruded during Mesozoic times. The Willow Creek 
lode district is evidence oi the presence of gold along the southwestern 
margin of this granitic area. Furthermore, several of the streams 
flowing into the M&tanuska and crossing the granitic contact carry a 
little placer gold. There are many areas of intrusive granite in the 
Alaska. Range, most of the higher peaks, including Mount McKinley, 
being granite stocks. The granite contacts in this area have been 
little studied, but some auriferous mineralization has been found 
along at least one of them. In the Iliamna. region, again, there are 
abundant granitic intrusives and some mineralization. The Aleutian 
Islands a.re but little known. On Unimak, in the eas~rn part of the 
chain, a granite intrusive is known, and although the gold-quartz 
veins found here are of no economic value, they indicate mineralization 
and a possible site of other discoveries. 
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Gmnite is widely distributed in the Yukon-Tanana region, and its 
probable genetic relation to the gold deposits of Fairbanks and other 
districts has already been. ~entioned. The same relation appears to 
exist in the Chandalar, Koyukuk, Innoko, and Idita.rod districts. 
There a.re abundant granitic intrusive rocks in the region lying 
between the lower Koyukuk and the Yukon, and here also a. little 
placer gold has been found, giving evidence of .mineralization. As 
al.ready explained, in Seward Peni.n.sula the mineralization definitely 
associated with granites is not that of gold; hence it may be that the 
auriferou.s deposits of this part of .Alaska have a different origin from 
that of the deposits above described. · 

Types of <kpoatu.- Alaska gold deposits fall into two general 
groups, lodes a.nd placers. In the lodes the metal OOOU:1'S in the hard 
rocks a.s the contents of veins. or miner&lized zones, usully in associa­
tion with other metalliferous minerals. The gold placer is a body of 
unconsolidated mat.erial made up of gravel, sand, or <:lay containing 
a sufficient quantity of gold to permit profitable exploitation. This 
gold is more or lees disseminated, but is usually found cbiefiy in the 
bottom layer of the deposit and at some places penetrates for con­
siderable distances into the surfaco of the loose material -0f the bed­
rock floor. The placer gold is derived from the cfuintegration and 
erosion of auriferou.s lode deposits in the hard bedrock. The presence 
of rich placer deposit8 in & district is a. hopeful indication that aurif­
erous lodes occur, yet this does not necessarily follow, for the gold 
of the bedrock s,ource may be too much dissemin~ted to permit 
profitable exploitation. • 

Lodu.-The au.riforous lodes of Alaska include ma.ny different 
types. The economically important ones can, however, for the most 
part be classed in two groups, the fissure veins and the disseminated 
lodes. There is also another type of minor importance-repla.cement 
deposits, in which the ore occurs along channels of solution, chiefly 
in limestones. In the vein deposits the ore body consists u.sua.11.y of 
quartz in which iron sulphides and other meta.Uiferous mi.nera1e are 
more or less irregularly distributed. In these the ore body usually 
follows a more or less well-defined :fi.si;ure in the country rock. This 
type is found at Sitka., at Port Valdez, on Kenai Peninsula, on Wil­
low Creek, at Fairbanks, and elsewhere. 

The disseminated deposits include those in which the gold and 
other minerals ooour in a zone of fracturing. In deposits of this 
type the gangue material usually includes 11. large a.mount of the 
country rook, which in itself may be sufficiently mineralized to con­
stitute an ore. Some of the disseminated depoaits are zones of frao­
ture, which a.re permeated by innumerable -sm&ll quartz veins that 
carry the metal. These a.re properly stookwork deposits. Other dis-
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$eminated deposits f.ollow well-defined zones of movement or shearing 
bounded by fractures. In still others the walls are ill defined, there 
being a. gra.dua.1 transition from the lode to the unmineralized country 
rook; ar a mass of igneous rook, such as a. dike, may be fractured and 
then permeated by the mineral-bearing solutions, and the dike thus 
changed more or less completely into a.n ore body. AB a. genera.I 
rule the disseminated deposits carry less gold than the fissure veins, 
and can be profitably mined only if they a.re of large dimensions and 
so located as to assure cheap exploitation. 

The low-grade ores of the Juneau district, including those of the 
Treadwell mines, are the best examples in Alaska. of the disseminated 
type of deposit. Similar deposits have been found elsewhere in 
Alaska., but have received little attention because of their unfavor­
able location. There are also certain ore bodies-in the Juneau 
district, for example-which are intennediate in type between the 
disseminated deposits and the fissure veins. This is to be expected, 
as the metallization is of the same character in both types. 

In the Ketchikan. district and ptobably elsewhere in. Alaska. there 
a.re a few gold deposits occurring in limestone. In these the ore bod­
ies occupy channels of solution rather than of fracture, and they can 
be designated replacement deposits. So far this type of gold de­
posit in .Alaska has been of little commercial importance. 

It is not proposed to consider here in detail_ the mineral character 
of the gold lodes, which differ more or less in the different districts. 
In general, however, it may be said that the gold occurs free or in 
combination with various sulphides. Pyrite is present in nearly all 
the Alaska. gold deposits and other sulphides a.re common. Many 
deposits carry some galena and in some it is present in considerable 
quantities. Tellurides have not been found in commercial quantities 
in any of the Alaska mining districts. Quartz is the dominating 
gangue mineral, with some calcite and in certain localities albite 
feldspar. 

Placers.1-The formation of placers is determined by (1) the occur­
rence of gold in bedrock to which erosion has access; (2) the separa­
tion of the gold from the bedrock by weathering or abrasion; (3) the 
tra.nsportation, sorting, and deposition of the auriferous material 
derived by erosion. 

I tis self-evident that unless there is gold in bedrock, a subjectalnmdy 
discussed, placers can not be formed. In most of the rich placer district.a 
there was more or less concentration of auriferous material by weather­
ing before it was sorted and transported by running water. There are, 
indeed, some gold placers where the concentration is due almost en­
tirely to this weathering process. These a.re what are called" residual 

1 Tlle genesis of gold.pl&cers has been discussed by the w.t'iter Jn The gold placers of parts of Seward P&­
Dillsula, Alaska: U.S. Oeol. Survey Bull. 328, pp. 111-139, 1908. 



28 !UNERAL RESOURCES OF ALASKA, 1913. 

placers," of which a few examples have been found in Alaska. The 
principal agency in the formation of placers is that of sorting and 
transportation by running water. This action can take place many 
times-that is, a placer may be formed by water transportation and 
then destroyed age.in by new stream cutting, when uplift or increased 
precipitation has revived the forces of erosion. 

A classification of the placers can be made, first, on genesis; second, 
on form. The primary grouping, according to origin, would be 
"residual placers," "sorted placers, 11 and " re-eorted placers." 
The residual placers are those in which there has been little or no 
water transportation of the gold, the concentration being due pri­
marily to rock weathering, settling, and removal of soluble rock 
constituent with more or less movement on the hill slopes. The 
gold of the sorted placers is the result of transportation, sorting, and 
deposition by water, though in Australia some examples of sorting 
of gold-bearing material by wind action have been noted. The 
r~sorted placers are those in which the gold has passed through two 
or more periods of erosion before it.a final deposition. The residual 
placers are practically all of one type. The sorted and r~sorted 
placers embrace many subordinate types, named according to the 
form of occurrence. 

It will be evident that the sorting and re-sorting of the auriferous 
gravel may have ta.ken place either under present conditions of . 
erosion and deposition or in an earlier period, when conditions may 
have been different. It is therefore desirable to distinguish between 
modern and ancient placers. The modern placers include the 
deposits of the present period of erosion, the ancient placers those of 
an older period of erosion having difierent physical conditions. For 
example, there is some evidence that the deep gravels of Fairbanks 
were laid down when the climate was warmer and the precipitation 
greater than now. Again, the high bench and elevated beach placers 
at Nome were deposited when the land stood lower relative to the 
sea than at present and the drainage channels were different. There 
are some still older gravels in Alaska, deposited in Tertiary ti.me, 
which are auriferous, and if any of these a.re found to be locally rich 
enough to permit mining they will constitute another group of ancient 
placers. 

The foregoing remarks will make it clear that each of the larger 
genetic groups of placers can be subdivided into modern and ancient 
according to whether they were formed under present conditions or 
those of the past. The Alaska residual placers are, however, so far as 
known, all modern, though there is no inherent reason why ancient 
residual placers should not be found. The following summary presents 
the salient features of the above classification and while it is not alto­
gether consistent it will serve for the present discussion. 
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Claui.fication of Alad:a placera. 

1. Residual placers. 
2. Sorted placen: 

Modem: 
Billllide. 
Clreek. 
River bar . 

.Ancient: 
Gravel ·plain. 
Bench of preeent streams. 
Bench of fonner drainage ByBtem. 
Deep gravel. 

S. Re-eorted placers: 
Modem: 

Creek. 
Beach . 

.Ancient: 
Elevated beach. 
Deep gravel. 

29 

It is evident that this, like most other classifications, contains inter­
mediate types which may belong to either of two groups. Hillside 
placers, for ex.ample, are those that occur on hill slopes and do not 
occupy any well-defined channels. These, though usually water 
sorted to a certain extent, grade directly into deposits of a purely 
residual origin on the one hand and into stream or gulch depo!~~-o~ 
the other. Again, a creek ox: gulch placer may be in part a sorted, in -- -­
part a r&-sorted deposit. Moreover, many of the ancient placers 
8.fford no evidence as to whether their gold gravels may not be 
r~sorted. 

Residual placers have been found at a number of localities in 
Alaska, but have not constituted an important source of placer gold. 
For example, the hill slope where the Treadwell lode outcrops was 
formerly covered with the d!Sbris of weathering, and this material 
carried considerable gold. The recovery of this placer gold was one 
of the first of the mining activities in the Juneau district. A residual 
placer occurs near the divide between Anvil and Dexter creeks, near 
Nome. Examples of this type of deposit have also been found on 
Hill Creek, in the Fairbanks district, and on Happy Gulch, in the 
Iditarod district. 

Sorted placers, or those which are the result of water transporta­
tion and deposition during one period of erosion, are the prevalent 
type of deposit throughout .Alaska. To these belong not only those 
of the present watercourses, but also some of those deposited at an 
earlier time. These earlier deposit.a are in part preserved as bench 
deposit.a and in part deeply buried by mo:re recent alluvium. The 
gold-bearing glacial d~bris is another type of aurif erous alluvium, but 
the known Alaska deposits of this kind can not be classed as placers, 
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because the gold is too finely disseminated tO yield commercial depos­
its. It is important only in that it has furnished the gold for some 
of the re-sorted placers. 

The hillside pla.cers a.re occurrences of gold-bee.ring gravels on 
valley slopes not occupying well-defined channels but somewhat 
sorted by water and therefore not strictly residual placers. They 
form a. transitional type between the residual a.nd gulch placers. The 
placers of the present watercourses, termed creek or gulch placers, 
may be said to be now in process of formation. This process of 
erosion a.nd deposition is so slow, however, that the present generation 
ca.n not be expected to profit by it. 

The present stream placers are chiefly deposits not more than 6 to 
10 feet deep. They are not everywhere distinguis.hable from the 
deeper placers, which, though contained in present streams, have for 
the most part been laid .down under physical conditions different from 
those which now exist. To cite localities of the occurrence of modem 
stream placers would be to list most of the placer districts of Alaska. 

River-bar placers are those occurring in the larger streams having 
low gradients. In these the fine gold is deposited at certain. places 
of minimum water movement. Some of these ba? placers have 
locally been found rich enough to permit profitable exploitation by 
hand labor, but as a rule they are not extensive enough to warrant 
~~_i.natallation of dredges. The gold in them seems to be concen-
trated on the surf ace and to he very much dissemin&ted or absent in 
the rest of the deposit. The earliest mining in tho Yukon was done 
on river bars during the low-water season. River-bar placers have 
also been mined on Birch Creek, on Fortymile and Koyukuk rivers, 
and on some of the streams of Seward Peninsula.. AB a whole, the 
river-bar placers have not been an important source of gold. 

The gravel-plain placers occur chiefly in ancient and more or less 
elevated flood plains and deltas. These are in pa.rt modem but 
chiefly ancient placers and a.re.somewhat intermediate in type between 
the creek and river placers. Some of the so-called tundra. placers of 
Nome belong to this type. Their present importance has been 
derived chiefly from the fact that they furnished gold to some of the 
resorted beach and stream placers. 

The commonest types of sorted ancient placers a.re those in the 
benches or terraces of present streams. These placers have all the 
characteristics of the modern strea.m placers, differing only in the 
faet that' tkey have been dissected, a.a a rule because of uplift. Bench 
placers of this type a.re known in many of the mining c&mps of Alaska. 
A fe:w placers of this type occur at Fairbanks, but these have been 
buried by later alluvium. One of the best ex&mples of bench deposits 
is that on the north side of GJ,a.cier Creek, near Nome. Such placers 
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are also found in Kenai Pen.insul& and in the For.tymile, Koyukuk, 
Innoko, Iditarod, and various other districts. 

The high. bench placers are those which resulted from stream 
aaliion of a.. former drainage system, now preserved only in fragmen­
tary form. Unlike the bench deposits of present valleys, they have 
no direct rela.tion to the e.xisting drainage channels. Such plaeers 
a.re. not abundant in Alaska. The famous White Channel gravel of 
th(\ Klondike contains placers of this type, but nothing like this has 
been found in .Alaska.. High gravels ca.rrying some gold are known 
in the Minook Creek basin near Rampart and in the Ruby district of 
the middle. Yukon, but no workable placers have been found in 
them. On the other hand, some high bench placers near Nome, 
forming the divide 'Qetween Dexter and Anvil creeks,. have been 
WOJi'ked. This period of gravel deposition has not been recognized 
in Qther parts of Seward Peninsula. 

Some of the richest Alaska placers are those occurring in deeply 
buried channels, forming the type here designated "deep gravels." 
The best-known examples of these deposits are found in the Fair­
banks district. The Fairbanks deep gravels are the deposits of 
ancient watercourses which occupied the present valleys but are now 
buried under an accumulation of 20 to 300 feet of alluvium. Mining 
operations have shown that the deep gravels have a rather straight 
course with only a few large bends, and that they lie on a bedrock 
ftoor whose downstream slope is a little steeper thau that of the 
present valley bottoms. Most of these channels are centrally located 
with reference to the bedrock slope of the valley. In this they &l'e 
in strong contrast to the present streams, which, as a. rule~ occupy 
strikingly asymmetric valleys, one wall of which they follow closely. 
The grave1s of these deep cha.nne1s are in general from 10 to 40 feet in 
thickness, though the local maximum is much greater. They are 
covered by 10 to 20(} feet of what is generally termed "muck." This 
is black humus and gray fine sand a.nd silt and clay. Some of this 
material ia talus derived from the valley slopes, and some is prob­
ably the deposit of sluggish streams. In the headwater regions of 
the creeks the deep gravels merge with those of the present streams, 
and here the entire section consists of gravels. It seems pretty cer­
tain that the deep-gravel placers of the Fairbanks district were 
formed under climatic conditions different from those which now 
exist. Evidence that will not be presented here makes it probable 
that when these deposits were formed the climate was warmer a.nd 
the precipitation greater. Deep-gravel placers are also found in the 
Hot Springs and Rampa.rt districts, and to this class probably belong 
some of the plaeers of other districts of the Yukon-Tanana region. 
Similar deposits have also been found in the Koyukuk district, and 
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thel'e are some deposits in Seward Peninsula. which belong in this 
ca.tegory. 

Creek and gulch a.uriferous deposits tha.t have derived their gold 
from the destruction of older placers, and therefore belong to the 
class of re-sorted placers, have been found in many of the Alaska 
districts. One of the best-known examples of the re-sorting process 
is the enrichment of the placers of Little Minook Creek, in the Ram­
part district, by the dissection of the high gra.vels. Re-sorted creek 
placers of this type have been found in the Hot Springs, Innoko, and 
Bonnifield districts and on Sewa.rd Peninsula.. 

The bee.ch placers of Alaska. are practically all of the re-sorted 
type. These are formed by the surf destroying alluvial deposits and 
concentrating their gold contents. The best-known examples of 
this class are the Nome beach placers, from which several million 
dollars' worth of gold has been won. Beach placers also occur a.long 
the Pacific sea.board near Lituya., at Yaka.ta.ga, in the southern pa.rt 
of Kodiak Island, and on Popof Island. Some of these beach placers 
~e annually more or less enriched by surf action. These are usually 
of small extent and can, therefore, be profitably exploited only by 
ha.nd la.bor. 

The ancient rEHJorted placers probably include the same types as 
the modern ones. At Nome, for example, there are both buried and 
elevated beach placers formed at a time when the land stood at a 
different altitude rela.tive to the sea. Not enough is Jmown of the 
deep-gravel pla.cers to permit a. definite assignment of any of them 
to the r~sorted type. The great richness of some of them, combined 
with the irregular distribution of the gold, as in the Koyukuk region, 
suggests tba.t some of these are r&-SOrted. 

The mineral content of the placers needs no detailed description 
he.re. It varies according to the character of the bedrock from 
which the material has been derived. Besides the gold, other heavy 
minerals are present in the concentrates. Garnet, magnetite, pyrite, 
scheelite, wolframite, and sometimes ilmenite are found with placers. 
In the Nizina district native copper is abundant. In the York 
region the placer tin deposits we.re first work0d for gold. Alluvial 
tin is aho found in some of the Hot Springs gold placers. Cinnabar 
has been found in several of the Alaska. gold placers. Some of the 
placers carry native silver, and a few minute grains of platinum have 
been found in some of the concentrates from the Yukon basin. Placer 
gold always carries some impurity, in which silver is the most 
abundant constituent. 

OOPPBR. 

Though there are some copper placers in Ala.ska, most of the valu­
able occurrences of this metal are in lodes. The copper-bearing lodes 
have much greater variety of occurrence than the auriferous lodes. 
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In the absence of definite knowledge regarding the genesis of some of 
these deposit.a an entirely consistent classification is not now possible. 
For the purpose of th}s writing, however, five types of copper deposits 
will be recognized, as follows : 

1. Contact depoeite carrying copper eulphidee. 
2. Diaeeminated copper aulpbldee in intrusive rocks. 
S. Veins &nd fracture zonee carrying copper eulphides associated with argilliU!s and 

anci~nt volcanic rocks and occuning chiefly in regions of intrusive rocb. 
4. Veina and fracture zones carrying copper eulphidee cutting limeetonee and ancient 

volc&nic rocks. 
5. Native copper deposits in a.mygdaloidal lavu. 

'The contact deposits are closely connected with granitic and dio­
ritic intrusive rocks and are believed to belong to the same epoch of 
mine~e.lization as the gold lodes above described. The best-known 
copper lodes having this association are found in altered and rccrys­
ta.llized limestones at tho contact with the intrusive rocks. Such 
occurrences have been found in tho K etchikan, lliamne., Nabesna, and 
other districts.. The ore bodies, which are of irregule.r outline and 
distribution,_ consist generally of chalcopyrite and pyrite (in pl~ 
with bornite) in a gangue of garnet, magnetite, epidote, calcite, and 
quartz. 

Disseminated sulphide deposit.a occur in the intrusive rocks of 
Kasaan Peninsula. This forms the second type of copper deposit, 
which as yet is unimportant commercially, but one commercial ore 
body having been developed at the head of K asaan Bay. Here 
bornite is scattered through a heavy green dioritic rock containing 
much biotite. There is some chalcocite and chalcopyrite in this 
deposit. 

The third type of deposit is that in veins and shear zones cutting 
slates and ancient volcanic rocks. These have been found chiefly in 
regions of Mesozoic intrusives and are probably genetically related to 
these igneous rocks, but they do not lie in the zones of contact meta­
morphism. Some of them are fissure veins which cut country rock of 
various kinds, but chiefly ancient volcanic rocks and slates. These 
differ little. from the gold-bearing veins except in their mineral con­
tent. Examples of this type have been found in the Ketchikan 
district and elsewhere in Alaska. 

Another variety of this t ype comprises the mineralized zones of 
fracture, also in country rock of slates and groonstones. In these the 
copper may be disseminated but is more commonly in part concen­
trated in lenses that furnish the workable ore shoots. These ores a.re 
in part deposited in open spaces, in pa.rt roplacement.s of country rock. 
Such deposit.a are found in K etchikan district but are better known 
by their occurrence in deposits of the Ellamar district, on Prince 

. William Sound. The K etchikan deposits of this type are more or 
6055S0~B1tll. 592--14~8 
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less definitely associated with Mesozoic intrusive rooks. Suc.b. a rela .. 
tion to igneous rocks, though suspected, has not been established for 
the Prince William Sound region. The ores of this type are chiefly 
chaloopyrite and pyrrhotite, with which are &880Ciated pyrite. 
sphalerite, aI'Senopyrite, galena, gold, o.nd silver. 

Tha fourth type includes the coppe:r deposits occurring in fissure 
veins and shear zones, cutting limestone and ancient volcanic rocks. 
This type is best known from the lodes of the Kotsina.-Chitina ·dis­
trict. These are associated with ancient baso.ltic lo.vas, some of 
which are amygdaloidal and with which some sedilnentary beds are 
intercalated. Conformably above th.is series is a. heavy limestone, 
nee.r the lower contact occur the most valuable ore bodies that have 
yet boon developed, but some copper occurs throughout the green­
stone, and valuable eopper lodes have been found in the limestone a. 
long distance from the contact. In general, the most promising 
deposits have been found along lines of movement which intel'Sected 
the contact at different angles. It also appears that the plane of the 
contact between the two formations locally furnished passage for the 
solutions, even when no movement had taken place. A few deposits 
that can be classed as :fissure veins have been found in this region, 
but most of the ore bodies a.re more or less irregularly distributed 
replacements of the country rock. The openings along which the 
solution traveled were in many places minute a.nd were probably 
caused by deformation. The chief ore minerals of these deposits are 
chalcopyrite, bornite, and chalcocite. 

Prim.arynative copper has been found in an a.mygdaloida.l volcanic 
sheet at the head of the Middle Fork of White River. These deposits 
a.re considered primary in the sense that the copper was deposited 
in the native state in the amygdules and was not the result of the 
oxidation of sulphides. 

Native copper is also found disseminated in the ancient lavas or 
greenstones of the Kotsina.Chitina and Nabesna-White River regions. 
The copper is iITegularly distributed in fracture zones and i9 be­
lieved to be secondary, possibly being derived from sulphides in the 
greenstone. Such copper is probably more or less superficial and ho.a 
not been sufficiently developed to determine its commercial vo.lue . It 
is therefore not here considered as forming a distinct type of ore 
deposit. With the exception of those deposits, which may be sec­
ondary, Ala.ska copper deposits bear as a. rule little evidence of alter­
ation. In most of the copper district.a recent glaciation bas removed 
the products of oxidation, and little evidence of enrichment has been 
found. In some localities the outcrops of the copper sulphides have 
been changed to copper carbonates, but this is usually only a super­
ficial alteration. 
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SILVER, LBA.D, AND ZINC. 

Most of Alaska's silver output (pp. 53-56) has been derived from 
the silver content of placer gold, but nearly all the gold lodes and 
me.ny of the copper lodes carry some sil'Ver. This is usually ·n the 
form of a.n a.rgentiferous galena, which in some places forms a. _con­
siderable part of the value of the ore mined. There has been but 
little development of lodes valuable for their silver a.nd lead alone, 
though such deposits occur in the Territory. Many of these a.re 
replacement deposits in limestone; some a.re fissure veins. Nearly 
all of them carry also minor amounts of gold. Fissure veins contain­
ing argentiferous galena have been developed in the Ketchikan and 
Wrangell districts and elsewhere in southeastern Alaska. 

Among the ma.ny localities where deposits of galena ore have been 
found in Alaska the Fish River basin, in the eastern part of Seward 
Peninsula, deserves mention. Some galena deposits have also been 
found in the western part of Seward Peninsula, in the Fairbanks 
district, in the Koyukuk basin, and near Mentasta P&Bs. 

No deposits valuable for their zinc content alone have been found 
in .Alaska. Sphalerite is, however, a common accessory mineral in 
the gold a.nd silver deposits and in some of the copper deposits. 

TIN AND TUNGSTEN. 

Cassiterite in the form of stream tin is not an uncommon mineral 
in some of the auriferous gravels of Alaska. It has been system­
atically mined only in the York district of Seward Peninsula, but 
some has been recovered incidentally to gold mining in the Hot 
Springs district of the lower Tanana. Considerable stream tin 
associated with wolframite, has also been found on Deadwood Creek 
in the Birch Creek district. Placer tin has also been found on Mid­
night Creek, in the Ruby district. Lode tin has been reported in the 
Hot Springs district, but such ore has thus f a.r been mined only in the 
York district. Here it occurs aasociated with granitic a.nd porphy­
ritic intrusive rocks. The tin-bearing lodes occur in part in conta.ct­
meta.morphic zones between slates and granites, in part in mineralized 
quartz porphyry dikes, and in pa.rt in quartz veins cutting granitic 
sla.tes and limestones. They are thereforo, like many of the gold­
be&ring lodes, closely associated with intrusive granites and allied 
rocks. Some of these deposits also carry the tungsten minerals 
wolframite and scheelite. Scheelite has also been found in some of 
the atiriferous gravels and in some small quartz veins on Seward 
Peninsula. 

moN AND CBROKITE. 

Pre.ctically no iron ore has been mined in Alaska, and there has 
been littJe prospecting for this mineral. Magnetite is abundant.in some 
of the conta.ct copper deposits of the.Ketchikan district and ooeurs in 
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similar association in the Iliamna. region. Veins of magnetite ore 
have been found in the Na.beano. and Prince William Sound regions, 
and the latter contains also some hematite. Magnetite deposits 
segregated from igneous rocks occur near Haines in southeastern 
Alaska. None of the .Alaska. iron ores a.re sufficiently developed to 
prove their commercial importance. Chromite occurs in a lode 
deposit nea.r Port Chatham on Kenai Peninsula.. Fragments of 
chromite ore have also been found in the gold placers of Shungnak 
in the upper Kobuk basin. 

ANTIJ[ONY. 

Stibnite, the sulphide of antim.ony, is one of the most widely dis­
tributed minerals in .Ala.ska., for it occurs as an accessory in many of 
the ore bodies of types already described. There a.re also some lodes · 
in which stibnite is the dominating metallic mineral. All these 
stibnite-bea.ring lodes c&ITy more or less gold, and a number of them 
probably carry enough gold to warrant classifying them with the 
a.uriferous lodes. The geologic association of the stibnite deposits 
is similar to that of the gold ores. · 

In southeastern .Alaska stibnite has been recognized only as an 
accessory mineral in some of the gold ores. Quartz veins carrying 
stibnite.ha.ve been found on Kenai Peninsula, Prince William Sound, 
and in the Kantishna. and Fairbanks districts i also in Nome and in 
other districts of Seward Peninsula. 

OTHER KETALLIC JIINERALS. 

Nickel and cobalt deposits have been reported by prospectors, but 
in no samples tested by the Survey were these meta.ls found in com­
mercial quantities. A small amount of nickel and traces of cobalt 
were found by the analyses of some pyrrhotite ores from the Ketchikan 
district. Similar tests on pyrrhotite ores from Prince William Sound 
revealed neither cobalt nor nickel. 

No commerci&l bodies of molybdenite have been found. This 
mineral OCC\lI"S in some of the a.u:riferous deposits in the Juneau dis­
trict, notably at the Treadwell mine. Molybdenite ha.a also been 
found in quartz stringers which ·cut the sediments that a.re altered by 
igneous metamorphism adjacent to the Coe.st Range granite belt 
and to other intrusive masses in the Ketchikan district. It has also 
been seen as an accessory mineral with the gold ores in other parts of 
.Ala.ska.. 

A deposit of native bismuth on which a. little development work has 
been done occurs on Charley Creek, tributary to Sinuk River, a.bout 25 
miles north of Nome. The bismuth occurs in two small quartz veins 
cutting schists. 

A cinnabar deposit was discovered near Kolmakof, on the Kuskok­
wim, many yea.rs ago and is a perennial source of attraction to pros-
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peotors. This deposit has not been studied by members of the Survey 
but has recently been developed on a small scale. Cinnabar is found 
as an accessory mineral in some of the a.uriferous gravels. It is very 
abundant in the concentrates from placer mining on Daniels Creek, 
about 60 miles east of Nome. While the bod.rock source of this 
cinnabar has not been found, it evidently lies at a contact of schist 
and limestone. Cinnabar is also abundant in placers of hon Creek, 
on Seward Peninsula. 

A few minute grains of platinum have been found in some of the 
Alaska gold placers, but as yet not in sufficient quantity to be of 

·· commercial importance. 
COAL. 

Most Alaska coal is associated with conglomerates, shales, and 
sandstone of Eocene a.ge. Some of these coal mea.surt!S a.re little dis­
turbed, and in these the rocks are in many places but slightly indu­
rated, being hardly more than loosely cemented gravels, sands, and 
silts. In rocks of this type the coals are usually lignitio. Where the 
rocks have been folded and faulted, they are hard, forming conglom­
erates, sa.ndstones, and shales. In these the associated coals a.re 
of higher grade, '1aryi.ng in composition from subbituminous to 
anthracite . 

.Alaska's coal resources range in quality from low-grade lignites to 
anthracite and include high-grade coking and steaming bituminous 
coals. The lignite and subbituminou.s coa.18 are by far the most abun­
dant and most widely distributed. They occur a.s a rule, as already 
stated, in beds which are but little disturbed, some lying horizontal 
and others being gently folded and, in some localities, more or less 
faulted. The higher-grade coals occur in areas of folding and fault­
ing. .As a rule, the quality of the coal bears a direct ratio to the 
a.mount of deformation, the lignite being in the least-folded rocks and 
the anthracite in the most. 

The strata carrying high-grade coal have steep dips ; in some places 
the beds a.re overturned and fractures and faults a.re common. As 
a result of these movements much of the coal, particularly the anthra,.. 
cite, is so crushed that briquetting will be necessary. Because of this 
complex structure and attendant crushing the cost of mining some of 
the high-grade coal will be prohibitive under present market condi­
tions. These facts are emphasized here because it is sometimes as­
snmed that every bed of high-grade coal is a potential source o! wealth. 
On the other hand, in au the high-grade coal fields there are many 
localities where coal can be profitably mined when transportation to 
market is available. 

The Mata.nuska field affords an illustration of the ch.a.ngt!S in 
quality of coal due to folding. The southwestern part of the :field 
includes only low-grade coals contained in rocks but little disturbed. 
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To the northeut and inland the deformation of the coal measures 
increases and the coa.ls a.re of better grade. At the eut end of the 
field the beds have been profoundly folded and faulted and the coal 
is anthra.cite. There is a similar transition in the Bering River field 
from bituminous coal near the coast to anthracite in the most pro­
foundly disturbed part of the field. 

Although it is sometimes 888erted that the age of the coal is the 
determining factor in quality-that is, that the oldest coals are 
always the bestr--euch is not the genera.I rule in Alaska. There a.re, 
indeed, near Cape Lisbume some high-grade coals of Ct.rboniferous 
age, but, on the other band, the Jurassic coals near by are not as 
good as some of the Tertiary coals which have been described above. 
It is also not true, as is sQmetimes stated, that the high grade of some 
of the Alaska. Tertiary eoals is due to the effect of igneous intrusion. 
Igneous rocks are abundant in parts of the Ma.tanuska field, but they 
have not affected the coal except in some places where it bas been 
altered to a coke. The presence of these igneous rocks will, however, 
increase the cost of mining. 

The E ocene coal-bearing rocks arc widely distributed in Alaska. 
In southeastern Alaska they occur on Admiralty and other islands, 
bu t, so far as known, contain little coal. The bituminous and 
anthracite coal of the Bering River field a.re in rocks of probably the 
so.me age. A great thickness of Eocene coal measures occurs on the 
west side of Kenai Peninsula, and the ea.me formation is repreeented on 
the west side of Cook Inlet, where much of it is buried under gravels. 
There arc some Eocene coal-bearing rocks on the Alaska. Peninsula 
and also some coals of Upper Cretaceous age. Lignite-bearing beds, 
chiefly of Eocene age, occur on the two slopes of the Susitna. Basin, 
and it is not impossible that much of the Susitn.a. lowland may be 
underlain by this same formation. The bituminous a.nd anthracite 
coals of the Me.tanuska :field are also of Eocene age. 

Tho N eno.na coal field lies north of the Alaska Range and on the 
south side of the 'l'anana. Valley. The coals in this :field are o! 
Tertiary age but probably post-Eocene. It is not impossible that 
much of the Ta.na.na lowland may be underlain by this same forma­
tion. Thero is also a. belt of coal-bearing rock, probably of Eooene 
age, paralleling the upper Yukon below the international boundary. 
Small areas of rocks belonging to the same horizon are known in 
various parts of the Yukon basin. (See pp. 72-73.) Some coal is 
reported in the upper White River basin. On the lower Yukon there 
are some Upper Cretaceous as well as Eocene coals. Coal, probably 
in the main of Eocene age, is reported at various places in the 
Kuskokwim basin. There are a few Upper Cretaceous or Eocene 
coal-bee.ring rocks in Seward Peninsula and the Kobuk region. 
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A.a a.lret.dy noted, coals of Ct.rboniferous and Jurassic age occur in 
the L.isburne region and in other parts of the Arctic slope, though 
little ia known a.bout them. 

Lees than one-tenth of Alaska's coal :fields have been surveyed in 
sufficient detail to permit a. detennine.tion of the e.ctue.l area. of coal 
land. The results of these surveys a.re included in the subjoined 
table. Tbjs table includes the lands believed to be underlain by 
coal but does not attempt to distinguish the deposits that a.re work­
able under present conditions. This can be determined only by 
opening the individual coal beds and thus ascertaining the conditions 
of mining and tho physical character of the coal. 

Total known areas of cool larnh in Alad:a coal field1. 

nec1on. 

PAOl•lC COAllT IUtOIOM, 
Bering Rh>or coal lleld: 

Aotbnclte and aeml&oLhraclLe • •••••• ••• ••• •••.••••••••••••••• •••••••••••••••••• 
Bemlbltumlnou1. .. • .. .. .. • .. .. .. .. • .. .. .. .. .. .. • .. .. .. • ..................... . 

WAtallWlka coal fleld: 

~~iDou.i :::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::l' 
BltumlDous ................................................................... .. 

Southeastern Alaska: Lignite ..................................................... .. 
K-.1 Ptnlnlsula and CoOk lnleUecloo: Lignite ... ............................... .. 

AertL 

28.8 18,CU 
1$.6 9,!l20 

... a 28,&S2 

•. o 2, 500 
62.0 83,280 
44.0 28, leG 

100.0 114,000 

10.0 ~:: 282.0 

AIMka Penl.o.lula &nd IOU'h't1''8tenl AJMQ: ""°'==I'===-• 
:Bll:WnlDous ••• .••• ••••••.•••••••••••••••••••.••••• ••••••••••••••••.•• • ••••...••• 
tdgolte . ......................... .............................................. . 

Sulftna bulo and Xnllc regio11: Lignite .............. . .... . .... .................... . 

un..un> &&OIOH, 

Nuiana -1 field: LlpJte .................. ...... ................ .............. . . . . 

Yul<oll bu!n (except Neoane coal &Id): 
Bltumlnoos ....•..... ...••..••.....•......••..•.•...••...•..........••••.•..• ·• 
LICJllte ........ ...... .......................................................... . 

liOJl'l'B'WU'l'ZllH A.Ill> NORTIBRN AL.U&J.. 

Seward Pmlmula; Lignite . ..................................... . ......... ... . ..... . 

Ccpe L&burue nigion: 
8eau'bitumJnoua. . . .. .. . . . . .. .. . • . • . . . . .. . . .. .. • .. . .. .. • .. ... ............. ... . . 
Bltmlllnous •••••••.••••.•••.••••..••.• · • · · .•• . • •• · · · • • • •.. . • • · · · • • • · • • • · · • • • • · • • 

Nortbern AJasD: 
Bjcztml,,.,.Jt ...................................... .. . . ..................................... ... ............ - .. 
Lignite ......... ..... . ... ... ............. ................. ......... ...... ...... . 

aa~'l'IOM. 

A.111llnolte and .sem.iaothraclte •••• •.••••.••••.••••• ••••••••.••••••••••••• •• ••.••••.• 
S~t"?"~---·· ···················· ············· ······························ Bltumillaus............. . ... . ... . ................................. . . . . ............ . 
LllDJte.. .......... ......... ................... ... ................... ... .... : ...•.. . .. 

29. 7 19,008 
au 20,1eo 

e1. 2 89, 1&8 

22..0 H,OllO 

122.0 78,080 

1&2.0 I w.o 103, &80 
W,:lCIO - -----

317.0 202,BSO 

48.5 31,040 

14.2 9,088 
206. 0 llll, :lCIO 

219.2 140,288 

o.o 6,T&O 
113. 0 60,520 

102.0 M,280 

47. 0 30, 080 
67.5 43,200 

-IS(. 7 291,008 
759. 0 •~.1eo 

l,328. 2 850,048 
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In addition to the areas listed above there are about 16,000 square 
miles of which sufficient is known to indicate that it may be 'Ullderlain 
by eoa.1. Most of this additional area. of possible coal land will fall 
in the lignite class. This possible coal land is distributed as follows: 
Pacific coast region, 8,500 square miles; interior region, 4,500 square 
miles; Arctic slope region, 3,000 square miles. 

PETROLEUX. 

Petroleum seepages occur near Katalla., on the Pacific coast, and 
near Y akataga, 60 miles to the east. At Katalla there has been a 
small J>roduction from two or three wells. The surface rocks o{ the 
Kata.Ila field are closely folded a.nd faulted sha.los and sandstones of 
Tertiary age. Nothing is known as to the sources of the oil; and it 
may have its genesis far below the formation exposed at the surlaco. 
The Tertiary strata through which the soepages flow are intensely 
deformed, and the field in this respect is comparablo to tho oil fields 
of Ce.lif omia. On the other band, the petroleum is similar in compo­
sition to that of Pennsylvania fields. The same geologic conditions 
prevail at Yakataga, but no drilling has been done there. 

P etroleum seepages also occur on the west side of Cook Inlet near 
Iniskin Bay. Here the rocks are Jurassic sediments, chiefly shales . 
a.nd sandstones. These rocks lie in broad open folds, a condition 
f avora.ble to petroleum accumulation, but on the other hand thoy are 
broken by faults. Similar conditions prevail at Cold Bay, 160 miles 
to the southwest, where petroleum seepages also occur. A little 
drilling bas been done in both these fields, but not enough to prove 
the presence or absence of commercial oil pools. 

Some petroleum residue has been found nea.r the south end of Smith 
Bay, an indentation on the Arctic coast of Alaska about 60 miles east 
of Point Barrow. This would indicate the presence of oil seepage, 
but nothing is kn.own about the geology of the region. 

Alaska petroleum, so far as its composition is known, is a refining 
oil with a. paraffin base a.nd a low sulphur content. That which is 
now being produced near Katalla is refined in a small plant and the 
gasoline locally marketed. There is no inherent reason why petro­
leum may not occur in some of the sedimentary rocks of parts of 
Ala.ska other than those where it roaches the surf ace through seepage. 
Such occurrence is, however, not to be expected in regions of meta­
morphism or extensive igneous intrusion. While petroleum may 
occur at depth and not reach the surface through seepage, yet there 
is now no information to guido the driller. Therefore, if any drilling 
is to be done, it will first be advisable to search out those areas where 
the presence of seepages gives best hope of favorable result.a. 
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PEAT. 

Peat occurs in nearly every part of Alaska except in the high rqes. 
The humidity of the Pacific coastal zone and the consequent luxuriant 
vegetation favors its accumulation. Southeastern Alaska is heavily 
forested and in many places has a dense growth of underbrush with a 
flooring of moss. In southwestern Alaska timber is entirely absent 
but all the lowland and much of the upland regions are covered with 
moss, grass, and small shrubbery. The prevailing humidity in both 
these districts favors the accumulation of vegetable refuse. Though 
there has been no prospecting for peat in this pa.rt of the Territory, 
deposits at least 15 to 20 feet in thickness are known and some of them 
are believed to be of good quality. 

Central and northern .Alaska have a much smaller precipitation. 
Here, however, the soil is nearly everywhere m&Iltled by 8. dense 
blanket of moss and other vegetation. This is especially striking in 
the extensive timberless areas or tundras which lie a.long Bering Sea 
and the Arctic Ocean. In these two provinces the subsoil is usually 
frozen, and the rain water is retained at the surface. The moss, 
except in excessively dry weather, is usually saturated with water . 
.All these conditions, which promote vegetable growth and retard 
evaporation and oxidation, are favorable to the formation of peat . 
.AB a matter of fact, there is nearly everywhere a layer of peaty ma­
terial underneath the soil. Some natural exposures reveal peat 
deposits having a depth of 30 to 40 feet. While the widespread sur­
face layer of peat is of an inferior quality, some of the deeper-lying 
beds are probably of higher grade. No data whatever a.re at hand to 
estimate the available supply of peat, but as it is found in every part 
of Alaska. and unde.r the great tundras of the north, which form at 
least a quarter of the Territory, tba total supply must be large and 
possibly exceeds that of the entire United States. It is not known 
what part of this peat is in beds thick enough and of proper quality 
to be utilized. 

Owing to the presence of more easily available fuel there has been 
little occasion to utilize any of the peat beds, so practically nothing is 
known of their fuel value, extent, or thickness, except what has been 
stated. One of the few deposits of this mineral fuel in Alaska that 
have been exploited is a peat bed saturated with petroleum residue 
near Cold Bay, on the Alaska Peninsula, where some years ago the 
material was used for fuel at the neighboring oil drills. Here, how­
ever, it is the petroleum residue rather than the peat which gives the 
deposit its chief value. A little pea.t has also been dug a.nd dried for 
fuel at St. Michael, Nome, and Fairbanks. In the absence of better 
and cheaper fuel at some places the peat beds will undoubtedly be 
locally utilized. Where good lignitic or higher-grade coals a.re avail­
able peat will not be used. 
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STRUCTURAL JlATll:ll.IAL. 

Considerable me.rble quarrying has been done in southeastern 
Alaska, and there are also a. number of undeveloped occurrences of 
marble in this region. All the developed deposits occur at or near 
tidewater, no search having been made for marble in inla.nd regions 
where high transportation costs would prohibit exploitation. Several 
varieties have been found among the ma.rbles exploited. The most 
common variety in southeastern Alaska. is a. finely crystalline white 
to bluish-gray marble with gray to dark-bluish veins and clouded 
areas. Another kind also found in southeastern Alaska but little ex­
ploited is a crystalline marble which shows handsome" verde antique" 
effects and other striking combinations of color, such 88 green and 
pink, black and white, and white and yellow. 

The marbles are altered limestones, the metamorphism being due 
for the most pa.rt to the intrusion of igneous rocks. They are all 
believed to be of Paleozoic age. CrystaJlized limestones are known in 
other parts of the Territory as well as in sou theastem Alaska. Many 
of these beds are too shattered to yield structural material, but others 
might be of value if located on tidewater. 

The only gypsum deposit that has been found in the Territory 
occurs in the eastern part of Chichagof Island, in the Sitka district. 
This deposit, which lies close to tidewater, has been mined for several 
years. The gypsum is associated with cherty limestones of upper 
Carboniferous age, but the deposit itself may be younger. There 
is no inherent reason why gypsum should be found only at this one 
locality. 

Limestones and shales occurring in mtiny parts of Alaska afford 
a possible source of material for the ma.nufac~ of cement. None 
of these has been tested, and even if they were found suitable they 
could be utilized only where proper fuel is a.vaila.ble. 

Gra.nite and allied rocks a.re widely distributed in Alaska.. They 
are especially abundant in southeastern Alaska., where water trans­
portation is cheap. If any demand a.rises for building stone, some 
of these occurrences should yield suitable material. 

KISOBLLANEOUS NONKETALLIO KINERALS. 

A little garnet mining haa been ca.nied on near Wrangell, in south­
eastern Alaska. The garnets at this locality are dark in color and 
occur in crystalline schist, probably of Mesozoic age. Garnets also 
occur in the metamorphic schists of the Kiglua.ik: Mountains on Seward 
Peninsula, where a. few have been mined. A little jade has been 
recovered from t.he Noato.k-Kobuk region. 

There are some deposits of graphit&-bearing schists in the Kigluaik 
Mountains of Seward Peninsula, about 50 milee north of Nome. 
Some of this graphite has possible commercial importance and a few 
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small shipments have been made. A deposit. of ha.rite has been found 
in the Wrangell district of southeastern Alaska . 

.A.sbesros occurs in the Yukon-Te.nano. region and the Kobuk basin 
but has not been found in commercial quantities. Workable deposits 
of mica have been reported to be present in the Susitna. basin and in 
the Council district of Seward Peninsula. 

There are some sulphur deposits a.round the volcanic vents of south­
western Alaska. A sulphur deposit on Makushk:in Volcano, on UD­
alaska Island, was investigated several yea.rs ago with a view to 
commercial development. The results of th.is work have not been 
made public, but the enterprise has not been advanced. Some of 
the volca.nic ash or tuff ejected from the eruption of Mount Katmai 
on June 6 to 8, 1912, haa possible value for use as an abrasive. There 
is an abundance of this material, the most accessible deposit being 
that on the shores of A.malik Bay, Alaaka. Peninsula, where it is 20 
feet or more in thickness. A few small shipments of this material 
have been made. 

WATER RESOUROBS. 

The waters of Alaska can be grouped as surfac-0, ground, and 
spring water. Surf ace water is the most valuable, chiefly to furnish 
power for mining and other industries but also for the use of towns 
and settlement.a. Ground waters occur in the Pacific slope region, 
but as there is an ample supply of surface wa.ter they have not been 
used. In the semiarid re.gions of the interior, where in some locoli­
ties the surface water supply is scant, ground water is also not abun­
dant. In this province much of tho subsoil is permanently frozen 
and does not permit water circulation. In some places, however, 
there is a ground-water circulation below the zono of permanent frost 
and sometimes within the zone. It is possible that this ground water 
may in places be sufficient in qua.ntity to have value for loca.l use. 

Twenty hot springs are known in Alaska, distributed as follows: 
Southeastern Alaska, 7; Alaska Peninsula, 2; Yukon basin, 7; Seward 
Peninsula, 2; Kobuk, 1; Selawik, 1. Mineral springs are also widely 
distributed, and a little mineral water was formerly exported from 
southeastern Alaska. Small sanitariums built at a number of hot 
springs ha.ve been an important element in the hygienic lUe of the 
people. Some of the hot springs have been used as health resorts, 
even where no permanent sanitarium had been erected. Hot springs 
are known in southeastern and southwestern Alaska., in the Yukon 
basin, and in Seward Peninsula. 

The Pacific coastal region, with its high precipitation and strong 
relief, has many water powers. It should be noted, however, that 
the run-off is very much reduced during the winter. The best sources 
of power in this province arc the lakes, which afford conditions for 
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le&a annual :fluctuation than the streams. Only in southeastern,, 
.Alaska has there been any considerable water-power development._:~. 
For use in mining a total of 7,37 4 horsepower was developed by water __ 

·wheels in Alaska in 1910.1 This has since then been much increased. -­
There are a number of promising water powers in the lower Copper~ 
River basin, in the Prince William Sound, Susitna.1 and Matanuska 
regions, and on Kenai Peninsula. There are also a number of water 
powers in the lake region of lliamna. 

In the Yukon region and in Seward Peninsula low stream gradients 
·are the rule, and this condition, with the low precipitation, is un­
favorable to the use of water under head. Nevertheless, even in 
these regions there is in the aggregate much water available for placer 
mining, and indeed much of this is now in use. In the higher parts 
of these provinces there are a.lso some water powers, but these are 
undeveloped. 

t TlUrteenth Census, &print or Supplement !or Alaska, p. 606, 1013. 



THE .ALASKAN MINING INDUSTRY IN 1913. 

By ALFRED Ii. BROOKS. 

GENER.AL CONDITIONS. 

Measured by value of output the Alaskan mining industry was less 
prosperous in 1913 than in 1912. Extensive developments were 
continued during the year in some of the gold-lode districta, notably 
at Juneau and to a lesser extent at Willow Creek and Fairbanks. 
This activity, consisting chiefly of underground dead work and of 
the installation of mills, has not yet contributed in any large measure 
to the gold production, and therefore two-thirds of Alaska's gold 
output still comes from the placer mines. Less than 40 per cent of 
the placer gold is produced by large plants, the rest being still won 
from the rich gravels that can be profitably mined by hand methods. 
Therefore marked fluctuation in the placer-gold output is inevitable, 
being due to the exhaustion of bonanzas on one hand and the dis­
covery of new districts on the other. Moreover, these small opera­
tions are far more dependent on the local water supply than the large 
pla.nta. Under such conditions no stability in the production of 
placer gold is to be expected. A. shortage of water is almost a per­
ennial condition in many of the placer c-&mps, where large operations 
o.rti attempted. Every four or five yea.rs there are unusually dry 
see.Sons, which may almost entirely curtail all operations except 
dredging. Such conditions prevailed in 1913 in the Yukon districts, 
in the Iditarod-Innoko region, and on Seward Peninsula. These 
conditions, together with the approaching exhaustion of the bonanza 
deposits of the Fairbanks district, account for the decrease in gold 
output. It must not be considered from the above statements that 
there is any shortage of auriferous gravels, but only of those that 
can be profitably mined under the present high operating cost. 
New areas of placer ground that could be.profitably exploited by 
dredges, if transportation charges were reduced, are constantly being 
discovered. Moreover, the installa:tion of dredges in the more acces­
sible part.s of Seward Peninsula has continued as in previous years. 
Deposits of auriferous gravels were found in 1913 in two new and 
widely separated loealities-the upper Matanuska. basin and the 
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upper basin of the Chisana (locally called Shwiliana), a tributary o! the 
Tanana. What is true of the cost of placer mining applies also to 
lode mining, except on tidewater. The '.Fairb&nks district has shown 
what can be accomplished in lode mining-under the most adverse 
conditions of transportation, labor, water, and fuel. Mining in the 
coastal region is developing at so rapid a rate that it bids fa.ir to over­
shadow all mining operations in the interior, and no marked progress 
can be expected in the inland region until a. transportation system is 
provided. 

The falling off in copper output is less significant, because i t is due 
solely to the fact that the Kennecott-Bonanza-much the largest 
copper producel'-was closed down, on o.ccount of accidents, !or about 
one-third of the year. Tin mining continued in the York region of 
Seward Peninsula. and somo prospecting of tin deposits was done in 
the Hot Springs district of the Tanana Valley. One lignite mine was 
operated on Cook Inlet, the only one developed on a commercial basis 
in the entire Territory. The Ka.talla fiold produced some oil in 1913, 
and gypsum and marble deposits wore worked in southeastern Alaska, 
as U\ previous years. 

PRODUCTION. 

The value of the total mineral production in 1913 is estimated at 
Sl9,416,294; in 1912 it was $22,566,484. The statistics for 1913 a.re 
not complete, and the figures given in the subjoined table may be 
,subject to slight change. The output of marble, tin, gypsum, lead, 
and other ,minor products is given under a single item, because sepa­
rate listing might reveal the production of individual properties. 

Mineral production of Alaal:a, 1911-13. 

1912 1013 1-(+) « 
deer- (-). 

Quantity. Value. Quantity. va1u .. Quaatliy. VUIM. 

Oold .••••• ••••. ftnt OUDOlll •• 82V, '811 IJ17, Hll, 051 :,.~ ~.e:is, 813 - Ji:: -tl,6~138 
SOver •••••••• •••• •• ••• do .••• 616, IM 316,839 

a.~= - - ,Blll 
~-- · ·· · ···· · · l>OUlldl .. 20, 230, :i:, 4,823,031 21,66i,953 -7,670, 633 - 1, 485, 738 

•.•• •••• •. ahori tona .. 2,000 •:a,aoo •a_,lOO + 2,100 + u,aio 
liar~~:-~~- ~~:. ............ m ,m ············ •200, 000 ············ - Tt,823 

......... .. 22,6416,&H .............. lt, 410,»4 . ............ - a,1•, a.so 

• Prellm.lnary .um.i.. 
Nou.-ln tbe above table coppei Is nlued aL le..& cm ta a :i-nd fcir 1012 and 15.5 OIDl:I f« 191&; aUver 

"61 .• 6 ~ta 111 OUDOI f« 1912 toll eo.• omi. 1or ma. 

Mining began in 1880, but for many yea.rs no very accurate record 
of mineral output was kept. Since 1905, however, fairly reliable 
stAtistics of mineral production are available. These data are sum­
marized in the following table, both by years a.nd by eubstance8: 
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Value of total mi?IC'al production of ..Alalla, 1880-1913. 

By~ By l1U bstances. 

JB!D-l.880 . .. .. h , 6811, 71' lgo'J ........ S8, 400, t!ll3 
1891.......... 916,920 Ulm........ 8,941,614 

Oold .. .. ... . .... .. .. .... . .. ..... .... . n:is,m.~ 
Silver (commerclal value) ...... .. ... . 2,060, 191 
Copper.... .. .. .. ..... . ............... 16,927,618 189'l. • .. .. • .. . 1, 0!!6, 000 11104.. • • • .. • 11,567 ,635 

18113 . ... ...... !_,048,670 1906 ........ 16,478,142 
18M . ......... :!J30l'i,2S7 190! ........ 23,375,008 

Coal.. . . . .. .. .. .. .. .. . .. .. .. .. .. .. .. . 360,589 
Muble, gypsum, tin, eLC............. 1, 210,377 

J.Bll6 ... ... .... :.s,386, 722 11107 ........ :al,847,0SS 
18'16 . .. .... .. . 2,1111>,081 19C6 ...... .. :io,1~m 
1897 ........ .. 2,538,:Ul 111011 ....... . 21,141,019 
18118.. . .... .. . 2, 686,676 11110... . .... 16,887,244 
189D ..... ..... 5,703,076 lllJJ ........ 20,691,2fl 
1900 .. ,. ... ... 8,238,29f 11112 . . ...... 22,565,Mt 
lllOl ......... . 7,007,398 1913 . . ..... . .. 19,416,29f 

ll48,D61,2U 

248,951,21.6 

TRANSPORTATION. 

There wa.s no railway construction in Alaska. during 1913. In 
view of the present interest in .Alaskan railways concise data regard­
ing existing lines a.re presented in the following table: 

Railway• in .AlalJ:a. 
Southeast.em Alaska: 

White P888 & Yukon route, Skagway to White Paes (nazrow 
gage}. Terminal at White Horse, Yukon Territory; total Kii& 
mileage, 102 miles... ..... . .. . ...... . . . . . . . . . . . .. . .. . . . . . . 20. 4 

Yakutat Southern Railway, Yakutat to Situlc River (narrow 
gage) (not a public carrier)........ .... .. .................. 9. 0 

Copper River: Copper River & Northweetem Railway, Cordova to 
Kennicott (standard gage) .... .. ... .. ... . . . ........ . .......... 195. 0 

(The eame co.mpany has built a few miles of track at Katalla, 
where the Alaska Pacific Railway was laid in 1907, and some 
work was previoUBly done at Valdez, on the Copper River & 
Northwestern Railway, on the Valdez &: Yukon Railway, and 
on the .Alaaka Home Railway.) 

Kenai Peniruru.la: Alaska. Northern Railway, Seward to a point 
near head of Tumagain Ann (standard gage) 1........ ... • .. • .. 7L 6 

Yukon basin: Tanana Valley Railway, Fairbanks and Chen& to 
Chatanika (narrow ga.."'fl)... .. .. . . .. .. . .. . .. . . .. . .. . . . • • . . . .. • 46. 0 

Seward Penirurull.: 
Seward Peninsula Railway, Nome j.o Shelton (narrow gage) 1 .• 80. O 
Paystreak branch, Sewvd Peninsula Railway (narrow gage) 1•• 6. 5 
Council City ti Solomon River Railway, Council to Penelope 

Creek (standard gage) I ...... .. .. ...... ............ ., • • .. si 5 
Wild Gooee Railway, CoUDcil to Ophir Creek (narrow gage) 1 •• 5. o 

466.0 

Of these oiily the White Pass & Yuk.on, the Copper River & 
Northwestern, and the Tanana Valley railways, aggregating 261.4 
miles of track, were operated as public carriers in 1913. .A gasoline 
c&r was operated under a. cooperative agreement by a citizen.S' com-

•Not operated as publlo carrier In 1913. 
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mittee of Seward for a.bout 34 miles on the Alaska. Northern Railway. 
On some of the Seward Peninsula. railways freight was hauled by 
dog tea.ms. This private operation of the lines was undel"taken 
because the railway compa.nies could not a.fiord to pa.y the tax on 
public carriers. 

In August, 1912, provision was ma.de by la.w for a. commission to 
investigate railway routes in Alaska. and general conditions of trans­
portation. The report1 of the commission was submitted to the 
President on January 20, 1913. As a. result, Congress gave the 
matter serious consideration, and a law providing for Government 
railways in Alaska. was enacted on March 12, 1914. As this law is of 
great imports.nee to the mining industry, it is here printed in full. 

AN ACT To aulhorize tile President ol the United State& to looate,oonstri.icL,and operate r&lltmda tn 
the Territory or Alaska, and ror oLhor 90~ 

Be it enacted by tk Senat-e and HOUie of Reprem1tativu of the United Statu of .dm<rica 
in Congrua anembled, That the Preeident of the United States is hereby empowered, 
authorized, and directed to adopt and use a nam.e by which to designate the n.ilroad 
or railroads and properties to be located, owned, acquired, or operated under the 
authority of this act; to employ such office18, agentB, or age.nciea, in his discretion, ae 
may be necessary to enable him to carry out the purpoeee of this act; to authorize and 
require such officers, agents, or agencies to perform any or all of the duties imposed 
upon him by the terms of this act; to detail and require any officer or officers in the 
Engineer Corps in the Army or Navy to perform service under this act; to .fix the 
compensation of all officers, agents, or employdee appointed or designated by him; 
to designate and cause to be located a route or routes for a line or l inee of railroad in 
the Territory of Alaska not to exceed in the aggregate one thousand miles, to be so 
located as to connect one or more of the ope.n Facific Ocean harbors on the southern 
coast of Alaska with the navigable waters in the interior of Alaska, and with a coal 
field or fi.elda so as best to aid in. the development of the ngricultural and mineral ar 
other resources of Alaelca, and the settlement of the public lands therein, and so aa to 
provide transportation of coal for the .Anny and Navy, tran!portation of troops, an:ns, 
munitions of war, the lllBils, and for other governmental aod public W!etl, and for the 
transportation of pa.eeengers and p.roperty; to conatruct and build a n.ilroad or railroads 
along such route or routes aa he may so designate and locate, with the neceaeary branch 
linee, feeders, sidinga, switches, and spurs; to purchaee or otherwise acquh-e all real 
and personal property necessary to carry out the purpoeee of thi.a act; to &xerciae the 
power of eminent domain in acquiring property for such use, whlch use ia hereby 
declared to be a public use, by condemnation in the court.a of A.laaka in accordance 
with the lawBnow or hereafter in force there; to acquire right.sof way, t.emrinalgrounda, 
and all other right.a; to purchaae or otherwise acquire all necessary equipment for the 
construction and open.tion of such railroad or railroads; to build or othenriae acquire 
docb, wharves, t.erminal facilities, and all structures needed for the equipment and 
operation of such railroad or railroads; to .fix, change, or modify rat.es for the transpor~ 
tation of paaaengen and property, which rates shall be equal and uniform, but no 
free transportation or P81J1!1e8 llhall be permitted except that the provieiona of the inter~ 
state commerce laW'IJ relating to the tn.nsporta.t.ion of employees and their families 
!!hall be in ·force a.irto the lines CO!l8tructed under this act; to receive compensation 
for the tran!!pOrlation of p&Mengere and property, and to perform generally all the 
wmal duties of a common carrier by railroad; to make and establiah rules and regu-

1 ~rout. lo >Jasb: ll2d Con&., 3d -., B . Doc. 1346, pl&. 1 and 2, 1913. 
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lationa for the control and operation of said railroad or railroads; in his discretion, to 
leMe the said railroad or milroeda, or any portion thereof, including telegraph and 
telephone lines, after completion under such terms as he may deem proper, but no 
leaae ehall be for a longer period than twenty years, or in th.e event of failure to lease, 
to operate the same tmtil the further action of Congress: ProvidJxl., That if said railroad 
or railroadl!, including telegmph and telephone Jines, are leased under the authority 
hel'Wl given, then and in that event they shall be operated under the jurisdiction 
and control of the provisions of tho interstate commerce laws; to purchase, condemn, 
or othenri.ee acquire upon such terTDJ1 ae he may deem proper any other line or lines 
of railroad in Alaska which may be necessary to complete the construction of the line 
or lines of railroad designated or located by him: P'fO'V'id«I, That the price to be paid 
in case o-f purchase shall in no caee exceed the actual phyaical value of the railroad; 
to make contract.II or agreements with any railroad or steamship company or veasel 
owner for joint transportation of p1158eDgets or property over the road or roads hel'Wl 
provided for, and such rail.road or steamah.ip line or by such vessel, and to make eu.ch 
other contracts as may be necessary to t::my out any of the purposes of this act; to 
utilize in carrying on 1he wo.rk herein provided for any and all machinery, equip. 
ment, instruments, material, and other property of any eort what.soever Ulled or 
acquired in connection with the construction of the Panama Canal, so far and as 
rapidly as the same is no longer needed at Pana.DIA, and the Isthmian Canal Commission 
is hereby authorized to deliver said property to such officers or persons as the Presi­
dent may designate, and to take credit therefor at such percentage of it.a original cost 
aa the President may approve, but thie amount aha.II not be charged against the fund 
provided for in this act. 

The authority herein granted 11hall include the power to construct, maintain, and 
operate telegraph and telephone lines 80 far as they may be neceaea.ry or convenient 
in the construction and operation of tbe railroad or railroada as herein authorized and 
they ehall perform generally all the usual duties of telegraph and t.elephone linoo for 
hire. 

That it ia the intent and purpose of Oongrees through this act to authorize and 
empower the President of the United States, and he is hereby fully authorized and 
empowered, through such offi.cers, agent.a, or ageiiciea 88 he may appoint or employ, 
to do all neceaeary acts and tbin,,"8 in addition to thoee specially authorized in this 
act to enable him to accomplish the purpoeee and objects of this act. 

The Preeident is hereby authorized to withdraw, locate, and dispose of, under sui:h 
rules and regulations a.s he may preacr:ibe, such area or areas of the public domain 
along the line or lines of such proposed railroad or railroa.da for town-site purpoeee 88 
he may from time to time designat.e. . 

Tenninal and station grounds and rights of way through the lands of the United 
St.ates in the Territory of Alaaka are hereby granted for the construction of railroa.da, 
telegraph and telephone lines authorized by this a.ct, and in all patent.a for lands here­
aft.er taken up, entered, or located in the Territory of Alaska theie ehall be expressed 
that there is reserved to the United States a right of way for the construction of rail­
roads, telegraph and t.elephone lines to the extent of one hundred feet on either side 
of the cent.er line of any such road and twenty-five feet on either side of the cente.r 
line of any such telegraph or t.elephone lines, and the President may, in such manner 
88 he deems adviaable, make reservation of euch lands as are or may be useful for 
furaiahing mat.erials for conatruction and for stations, t.erminale, docks, and for such 
other purposes in connection with the construction and operation of such railroad 
lines aa he may deem necessary and desirable. · 

SEO. 2. That the cost of the work authorit:od by tbjs act shall not exceed $35,000 000 
and in executing the authority granted by this a.ct the President shall not e~nd 
nor obligate the United States to expend more than the said aom; and there is hereby 

60563°- Bull. ~92-14---4 
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appropriat.ed, out of any money in the Treaeury not otherwiee appropriat.ed, the sum 
of,l,000,000 to beuaed for carryiDg out the proviaiona of this act, to continue. available 
until 6XpeDded. 

Sze. S. That all moneJ111 derived from the leaee, ea.le, or di.8poeal of any of the public 
lands, including town eitee, in Alaab, or the coal or mineral therein contained, or the 
timber thereon, and the earni.nge of aaid railroad or railroe.da, together with the earnings 
of the telegraph and telephone lines constructed under this act, above maintenance 
charges and operating expeneee, shall be paid into the Treasury of the United States 
aa other miacellaneoua receipts are paid, and a eeparat.e account thereof aball be kept 
and annually reported to Congreea. 

SEO. 4. That the officers, agents, or agencies placed in charge of the work by the 
Preaidentshall make to the President annually, and at auch other periods aa may be 
required by the President or by either Hol189 of Congreaa, full and complet.e reports 
of all their a.ct.a and doings and of all moneys received and expended in the construc­
tion of said work and in the operation of aaid work or workll and in the performance of 
their duties in connection therewith. The annual report.a herein provided for ahall 
be by the Preeiden·t transmitted to CoDgr088. · 

Approved, March 12, 1914. 

Early in May the appointment of the Alasko.n Engineering Com­
mission, for the purpose of carrying out the provisions ol the above 
act, was officially announced. The members of this commission are 
William C. Edes, Lieut. Frederick Meares, United States .Axmy, a.nd 
Thomas Riggs, jr . Surveys of railway routes have been begun by the 
commission. 

In 1913 both official topographic and private railway surveys were 
made across the neck of land which separates the head of Tumagain 
Arm from Passage Canal (locally known as Portage Bay), a. western 
arm of Prince William Sound. Mr. Giffin, of the Geological Survey, 
me.de a topographic reconnaissance of this region (Pl. Il), and a. party 
of the Coast and Geodetic Survey ma-Oe soundings of the head of 
Passage Canal, mapped the adjacent shore line, and carried the map­
ping a.cross the first divide. The pri'va.te railway survey was run 
from the head of Passage Canal to Turnagain Arm. All this iB.f or­
mation points to the conclusion that, with one 2-mile tunnel and a 
second tunnel ol"rock cut ha.If a mile in length, a. railway can be built 
acl"068 this divide which will avoid all gla.ciers, with a. maximum grade 
not e.xceeding 0.3 per cent for both inward and outward bound traffic. 
The distance by this route from tidewater on Passage Cane.I to mile 64 
on the Ale.ska. N ortbern Ra.ilway is about 10 .5 miles. Official inf orme... 
tion as to conditions of na.viga.tion,wi.n.d, etc., on Passage Canal are 
la.eking at this writing. The topography and nearness of Portage 
Glacier suggest that strong winds will probably blow on P~age 
Canal at certain times in the year. 

These facts are here set forth, becau~ if the Portage Glacier route 
proves feasible for a railway, it will be of great importance to the min­
ing industry, for it will gin the Matanuska coal an outlet to an open 
harbor on Prince William Sound with only a. slight grade to ov0l'COme. 
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The distance from the coal field to tidewater by this route is about 
125.5 miles. It will not be necessary to discuss here the possible 
effect of the use of this route on other inland mining district.a. 

AB this new route may become of much importance to the mining 
industry it will be of interest -to record briefly the hi'>tory of it.a ex­
ploration. AB far back as 1794 the English navigator Capt. George 
Vancouver reported that the Russians had long used the Portage 
Glacier 88 a route from Prince William Sound to 'l'urnagain Arm. It 
was frequently used by prospectors up to about 1907, when the comple­
tion of the Alaska Northern Railway gave more easy access to Turn­
again Arm. The :first official survey of the P ortage Glacier region was 
made in 1898, when Capt. (now Col.) E. F. Glenn, United States Army, 
sent a party from Passage Canal a.cross Portage Glacier to Tuma.gain 
.Arm. While Col. Glenn in his report does not specifically state that 
the Portage Glacier route was not feasible for a railway, the logical 
inference from his statements 1 is to that effect. Moreover, the map 
illustrating these explorations and accompanying the volume indi­
cates that no railway route is a."Va.ilable unless a tunnel under a 
glacier were feasible. Mendenhall, 3 who aecompanied the Glenn 
expedition 88 geologist, also makes no mention of the feasibility of 
the Portage Glacier route for a railway. 

In 1899 Glenn again took up explorations in this region, the sub­
party being under the command of Ce.pt. (now Maj.) JosephS. Herron, 
United States Arm.y. Herron crossed from Passage Canal by a route 
lying 10 miles north of Portage Glacier and therefore did not see the 
proposed railway route and makes no mention of it in his report.9 

It could hardly be expected that tho explorations above cited could 
definitely determine the feasibility of this route, for the surveys were 
only hMty rooonna.issances made early in the spring, when the valleye 
were deeply buried in snow. Moreover, the examinations of the 
Portage Glacier route were only incidental to more extended inland 
explorations. It is probable that, because of the snow, the absence 
of ice from the valley lying inland of the first ridge west of the head 
of the Passage Canal was not noted by the Glenn party. It is this 
ice-clear valley which makes the route feasible for a railway. No 
other official surveys than those recorded above had been ma.de of 
this pass when the Alaska Railioad Commission made its report; 
hence it reported• that this route was probably not feasible. While 
the official data available to the commission were all unfavorable to 

1 Repom of explorations In the Territory or Alaska (Cook Inlet, Busltna and Copper rivers), War Dept., 
AdJt. General's OJlioe, pp. 103-104, 110, Washington, 181)9. 

• Mendenha.ll, W. C., A reconnaissance trom Resurrection Bay to tbe T1oDallB River, A.Jasica, In 1898: 
U. 8. Geol. Survey Twentieth Ann. Rept., pt. 7, J>p. 300-301, 1900. 

•Herron, 1. S., Exploration In Alaska In 1899, War Dept., AdJt. General's Olnoe, No. 31, Washington, 
19()1. 

'Rallwar routes ID AlMJal; 67.d CO!J¥., ad aess., H. Doc. 1M6, p. 82, 1913. 
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this route, it had been advocated by a number o~ persons more or 
less familiar with the general region. Several yea.1'8 ago Mr. George 
Palmer, who has livod in the Cook Inlet region for more than 20 
years, told the writer of the Portage Glacier railway route but could 
not give any detailed account of it. Mr. Henry Deyo, an experienced 
railway engineer of Valdez, expressed an opinion of the feasibility of 
this route in 1912, but at that time he had not seen it himself. The 
same year Tarr and Martin, who had been studying the glaciers of 
Prince William Sound and Kenai Peninsula, prepared a report 1 in 
which they advocated the Portage Glacier route for a railway. Their 
publication, however, gave no evidence that they had personally 
examined the route. The Ala.ska Railroad Commission had no time 
to verify these reports, and in the opinion of the writer was fully 
justified in stating, as it did, that the route was probably not feasible. 

Wagon road and trail construction was continued by the Board of 
Road Commissioners' for Alaska, a.nd up to the close of the fiscal year 
1913 a total of 862 miles of wagon road, 617 miles of winter sled road, 
and 2,167 miles of trail was completed. The need of more wagon 
roads for the development of mineral resources has long been recog­
nized by those familiar with the conditions of transportation. Rail­
way construction is of first importance to the Territory, and second 
only to this is the building of a system of tributary wagon roads. 

There is little also to record in the improvement of transportation 
in the Terri tory. ~fore a.ids to navigation have been installed, but 
the facilities are still entirely inadequate to the needs of the merchant 
marine. Communication with Fairba.uks was somewhat improved. 
During the summer several automobile trips were ma.de over the 
military wagon road from Chitina to Fairbanks. A new direct 
steamboat service was esto.blisbed between upper Yukon points and 
Fairbanks. 

METAL MINING. 

PRODUCTION. 

In 1913 about 31 per cent of the total production of gold ca.me from 
lode mines, the balance from pl acer mines. The output of lode gold 
in 1912 was about 29 per cent of the total; in 1911 it was 24 per cent. 
This indicates a gradual transition from placer to lode mining. A 
decrease in placer mining must be expected until railways have so 
reduced the cost of opera.tion as to make the less valuable auriferous 
gravels available to profitable exploitation. In the following table, 
based in pa.rt on preliminary estimates, the production of precious 
metals has been distributed as to sources: 

l Tarr, R. s .• and JU.rtln, Law-reoce, An ellon w c:cmtzol • glacial IU'eam: A- Am .• Oeograpb«s 
Annals, vol. Z, pp. 88-39, 1111.2. 

• IUcbardaoo, w. P., u.111. Col, Report or 'Roed Comm.JslloDln tor A.Iuka, 101&. 
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Souri::u of gold, lilva, and copper in .t!laahi, 1913, by l:indl of ore. 

Silloeooaon• •..•••••.. .• 

~i:~::::::::::: :: 

Total 
qO&Dtlty. 

TOM. 
1,81( , l!O& 

136, 7SG 
····--··-·-
I, 7ecl,262 

OoJcl. Silver. Copper. 

Quantity. Value. Quantity Vllloe. Qoaatlty. Value. 

FiMoi. Fbwo:. Pov-46. 
232,916.58 14,814,813 30,897 118,962 ·2i;G59;95&· :i.i:s.;1; 293 6,38S.eo 132,000 213, 179 166, 000 
SI6,64S..OO 10,680,000 68,~ 86, 326 .. ........... .......... . 
756,047.08 16,626,813 362,lillo3 218,088 21,11511,958 3,M7,293 

To arrive at the total metal production the value of the tin output, 
1 

not here published, should be added. A small amount of lead is also 
recovered each year incidentally to the treatment of other ores. In 
the following table the production of gold, silver, and copper is given 
by years: 

Productio-n of gold, rifoer, and copper in Ala.ska, 1880-191,,. 

Oold . 

Year. 
Quantity. 

Fine &U1M:t1. 
1880....... .. . .... ....... 967 
1881..................... 1,036 
1882. ••••••••• .••• .. ••• . . 7 266 
1883.... ... .. . . . ... . ..... 14:561 
1884........ . ... ..•.•.•.. 9, 723 
188S.. •• • • • • • . . • • • • • • • • • • 14, !H2 
1886.. ••• •• •.••••••. .• .• . 21,675 
1887.... ...•• ....... .•••. 32,653 
1888. •••••• ••••• •• •• ..... 41 , 119 
1889. .••••• •.•••.• ••••• .• '3,538 

~:'t::: :::: :::: ::::: ::::: !U~~ 
1892.. .............. . . . .. 62,245 
18113.... •• • . . • . . . . • •• . • • . eo, 21s 
18114.... ••• . ••••. •. •• • •• . 62,017 
1895. ............... ..... 112,642 
1896... ... ...... ........ . 138, 401 
1897.................. . . . 118, 011 
18118. • • • • • • • . . • • . • • • • • • • • 121, 700 
181111. . • • • • • . . • • • • • • . • • • • • Z70, W7 
lllOO..... ................ ~.3~ 1901..................... 400'709 
~::: :::::::::::::::::::: ·~·069 
lllOt. ...... .. .•.. .•. ..•.. "3: 115 
1905.... . ...... • . •• • . • . • • 760, 101 
1906. •••••••••••••••••••• 1,066,030 1907..................... 936, °'' 
1908. . • • . • . • . . . . . . • • . . . . . 1133, 2$K) 
1909 ..••••.. ·•·••·•· ••... 1187,417 
1910.................... . 780, 131 
1911.. •• • • • • •• • • •• • . •• • • • 816, 276 
1912. . ...•... .. . . . . . . . . . . 829, '36 
1913.. .................. . 7M,9H 

Value. 

1:.1, 000 
40,000 

100,000 
301,000 
:.11,000 
300,000 
446,000 
675,000 
850,000 
000,000 
762,000 
900,000 

1,0&l,000 
l,038, 000 
1,282,000 
2, 328, 500 
2,861,000 
2,'39, 500 
2,517,000 
5,602,000 
8, 160,000 
6, 1132, 700 
8, 283,400 
8, 1183, C.00 
9,100,000 

lS,630,000 
22,036, 794 
19,3'9, 74.'l 
19, 292,818 
20, 411, 710 
10. 1116, 7'9 
16, IJ.53, 2li6 
17, 145,0SJ 
15, 6116, 813 

Sliver. 

Quantity . Commerolal 
value. 

Copp&. 

Que.ntlty. 

Pounds. 
3,~I 

V11luo. 

'826 

· .. · ··io;:i20· ····"i ii; i46" : : :: :: : : : :: : : ::::: :::::::: 

·······2;320· ·······2;isi· :: :::::: ::::: ::::::::::::: 
8,000 7,(90 •••• •·· · • · •·• . .. ...•••• ••• 
1,600 6,071 ••.•••..••.. • ••··•···••••• 
8, 000 1, 02() •••••• • •••••••••••••••• ••• 
8,000 7,000 •.•••...•...••••. . ••••••• 
8,400 6,570 •···•• ··•••• • ....•.•.• .... 

22, 201 u, 267 •••••••••••• • •••••••••••• • 
67,200 '4,222 ·····• ··••••· . .•.....••.•• 

14S,300 W,087 ••••••••••••. •••••••••••• • 
116, 400 70, 741 ...••• ••••••.•••••••••••.• 
92,400 6',575 ••••• ••.•... • .•••••.••... • 

140, !()() 84, 270 •••••••••••.••• . ••.••••••• 
78,300 4S,49' 
41, 900 28,5GS 
112,000 "48,bGO 

143, 600 77' 8'3 
1118, iOO 114, 1134 

:J·~ 1::~ 
149: 784 98, 8S 7 
w , 11n 11, voe 
147,900 76,113• 
157,850 SJ, 2311 
.COO, 231 243 923 
616, 186 316:839 
362,6(.3 218, 988 

..... 200; 000 ..... ... 40; 000 
300, 000 41, 400 

1, 200, 000 1.16, 000 
2, 043, 686 276, 076 
'· S>ri, 23G 7411, 617 
5,871,811 I , 133,2ti0 
6, 308, 7116 1, 261, 757 
• • 585, 362 005, 267 
4, 124, 706 6.16, 211 
.. :Kl 689 ""'Q 8115 

27, 287: 878 3, 408; 485 
211, 230, 4i1 • • 823, o:n 
21 ,659,968 8,857, 2513 

11,0tS,488 228,m,640 3,4.60,GOl 2, 000, 191 111, os.t, 4M 16,927,518 

In the following table the total gold product.ion is distributed 
according to districts, so far as the information at hand will permit.. 
The error in distribution for the production previous to the year 1905, 
when the syst.ematic collection of statistics of Alaska's mineral 
output was begun, is believed kl be less than 15 per cent. Complete 
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statistical returns from all producers are not even now available, so 
that there is probably still some error in the distribution of the 
totals to the various districts. This error is, however, believed to 
be less than 3 per cent, a.nd it is hoped that in future it may be 
eliminated altogether. . 

The production from the Pacific coast belt is derived principa.Ily 
from tho lode mines of southeastern Alaska but includes eJso the 
output of the lode mines of Prince William Sound and southwestern 
Alnska, as well as a small output from gold placers. Previous to 
1885 the placers of the Juneau district yielded considerable gold, and 
since 1899 the Porcupine district of southeastern Alaska has been a 
small producer. The beach placers along the Pacific seaboard have 
been worked spasmodically since about 1890. 

Up to 1909 all the gold from the Copper River a.nd Cook Inlet 
region was derived from gold placers; since then there has been an 
output from the a.uriferous lodes of Willow Creek a.nd Kenai Penin­
sula. The gold output of Seward Peninsula is practice.Uy all derived 
from placers, but there bo.s been a little lode mining. Since 1910 
there has been a small lode production from the Fairbanks district, 
which in 1913 amounted to about 9.5 per cent of the total. 

Valiu: of uold production of .Alaal:a, u:ith appro:cima/.e dittribution, 1880-1913. 

Paclfio 
coast 
~It. 

Copper 
River and 
Cook lnle~ 

l'fCloo. 

Yukon 
b&siD. Total 

1380. • • • . • • • • • • • • . • • • • • • • • • • • • • • • • • • . • . • • . • '20, 000 . . . • • • • • . . . . • .. . • • • • • • • . . • . . • • • . • • • • '20, 000 
1881. • • • • • • • . • • • . • • • • • . . • • • . • • • • • • • • • • . • • • . 40, 000 . . • . . • • . • • . . • • .. • • . • • • • • • • • . . • • . • • • • 40, 000 
1882 ••• ••••••• •••••••••••••••••••••• ••••••• 150,000 ••• . .. .•• •.• . . ••• . •••• .• • • •. • •• . • ••. 1!50,000 
18IJ3 0 0 • ••• ••••••••••••••• • ••••••••• • • • • • • • • 30(), 000 • • •. • • • • • • • • IJ , 000 • • • • • • • • • • • • 301 t 000 
1884........... ............................. ~~ .·: ·.·.·.·.·.·. · .. ·.·.· 251,,000000 _··.·.·.· .. ··_·_·_·_·. ·_ :111 ,000 
188$... •••••••••• ............. •• •••• . .•. ••• ~·"' .,.,., 300,000 
111911 ••••••• •.•• •..••••.•••.• ~ •·•• ••······ • 416,000 ·•··•·•·•·•• 30,000 .•. .•••••••. (46,000 
1887....................................... &tS,000 ··•·•···•••· 30,000 ·••••••• ••· • 675,000 
1888. .. ... ................................. ~ •• 000000 •.•.·••••• ••• •• ••••.·••. ~0 •• 000000 •. •. · •• · ·• ••••• .. ··.••·. 850,ooo 188'). . • • • • • • • • • • • • • . • • • • • • . . • • • • . . . • • • • • . . • """ 900, 000 
1890. • • • • • • • • • • . • • • • • • • • • . • • • • • • . • . . . • • . • . • 712, 000 . . • • • • • • . • . . 60, 000 • • . . . • • . • • • . 762, 000 
l8Ql •• ••• •.••••.•••••••••. •••••••• ·••• ·· ••• 800, 000 • . •.•••••••• 100,000 • . . . ••• . •• . • 900,000 
1892..... ............................... ... 1170, 000 ··•••••••••• 110,000 · ·•••• ••••·• l,080,000 
1883 •• •••••••••••••••·••••·•••·•••·••···••• ~.000000 •••••••••.•••••.·.•••••• ~·.000000 ••·.·••••••.•••••••••••• 1,038,000 )894 •. , •• , ... ,,............... .... .. . ...... ~ YW 1,2821 000 
1895. . • • • • . . • • • • • • • • . . . • . . . • • . . • • . . . . . . . . • • I, 569, 600 '50, 000 709, 000 • • • . • • • • • . • • 2, 328, 600 
18116... .................................... l,OU,000 l~,000 800,000 ............ 2,861,000 
l8G7.......... •• • . • ••• • . • • • . . ... . . . . . • •• . . . l, 799, 600 175, 000 450, 000 II~ 000 2, 439, flOO 
1898........... ................ .......... . 1,8112,000 160, 000 400, 000 • 711,000 2,617.000 
1eoo. .. •.•••.••••.••.... ••• •.• . •.... •••••. . ; l~.ooo 150, 000 600,ooo 2,soo,000 s,602,ooo 
1900... •••••.• •• . .•. •. .•••.. •• . ...... ••. . •• 2,GOl),000 160, 000 660,000 • • 760,000 8, 166, 000 
1901. . • • • • • • • • • • . . . • • • • . . . . • • • • • • • • • • . . . • . . 2, on, ooo 180, ooo 660. ooo • , 130, 100 6, 932, 100 
190'2................. .• . • • . . . . • .• . . . • • . • • . . 2,6'0, GOO 375,000 800,000 4, 5111,800 8, 283,400 
llMX! ••• .•. ··•·••···· · ··•····•·•••··••••••• 2,IU:l,000 375,000 1,000,000 4,166,600 8,683,600 
Ill()!..... ....................... . .......... 3, 1115,400 600,000 1,300,000 4, IM,600 9, 160,000 
1906. • • • • • • • • • • • • . • • . • • . • . . . • • • • . . . . • • • • • • • a, 430, ooo 600, ooo o, 900, ooo 4, soo, ooo 15, 630, ooo 
IUOll ................ .. ... . ................. 3,4M, 71H 332,000 10, 750,000 7,600,000 22,036,794 
1907... •• • • . • • • • . . . . . • . •. • • . •• . . • • . . • • • • • . • 2,8111, 743 715,000 9,183, 000 7, 000, 000 19, 349, 743 
1908 •••.•••...•.•... ....••.••••.•••.••••••• a, u s,a1s 401,~ t~SOOO 6.~.ooo 19, 292,818 
1000........................... ........... •, 2114.716 ~.ooo r.. ~.ooo •.~.ooo ro, 4u, 11s 
1910 ••••••••.•••••••••• •.. ..• . •••......•••. f , 182,730 851,630 •8,062,389 3,530,000 16,126,749 
1911 .•.•••...••.••.•....... •• . .•••..••..••• 4,~1673 313,s.18 •9,139,145 ll,lSS,000 16,853, 2:58 
1912... •••• .•.•. ••• . . ..• • . ••• . . ••• .. • • . . •• . 4, llOt, 763 a58, 401 • 8,867, 797 3,025,000 17, L4-0, ll51 
1913 ••••••••. ••••..••••• ..•••.. •. .••••. •... 

1
_ 4,:....529_;_, 629-1

1 
__ s78_,_Ma-1--· s_, _1S3_,_6U-1-_2_, 636_, 000_ 1-10_·,_626_,_su 

M,1112, llle 6, 410, 712 91, 169,11?2 65,909, 700 228,392,540 

• Includ• a 1111&11 production from I.he Kuskolnfhn b6slD. 
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The production given for the Yukon basin includes, of course, only 
that from the .Alaska camps. Mining has been carried on in the 
Canadian Yukon since 1885; the output of this region is presented 
in the next table. Since 1910 some placer gold has been derived from 
the lower Kuskokwim basin; thls is included with the Yukon gold 
production in the above table. · 

l'Todudion of gold in Yulon diltrid6, Canada, 1885-1913.a 

Year. Quanll~y. Value. 

Fifuqi;itca. 
1886....... .............. 4,387 
1887. .................... 3,386 
18118.. • • • • • • • • • • • • • • • • • • • 1, 1136 
18811.. ................... !>!! 
1811()... •• • •• • • ••• • •• ••• • • ... ..... 
llllll........ ............. 1,113.5 18112..................... 4,233 
1893. .. . .... ............. 8,614 
1894. . . .. .. ......... •• • • . 8, 017 
1896.. .. . • •• • • • • •• • •• ••• • 12, ODt 
1886. • • • .. .. • .. • . • .. • • • • . 14, 613 
18117 .. . . ................. 120,837 
18118.. • • • • • • • • • • • • • • • • • • • 483, 760 
18119...... •• • • • • • • • • • • • • • 114, 000 
lllOO.. • • • • • • • • • • • • • • . • .. . I, 077, 6:i3 

tlll0,000 
10,000 
40,000 

176,000 
176,000 
40,000 
87,600 

176,000 
12S,OOO 
2:i0,000 
300,000 

2, (>00 000 
10.000:000 
16,000,000 
22,276,000 

Year. Quantity. Value. 

Fi1Y ftnctl. 
1901................... .. 870, 760 t l8,000,000 
1902 .............. . ..... . 701,437 14,600,000 
1ll03. . . . . . . . . . • . . . . . . . . . . an, [,CM 12, 2a1, ooo 
1904. • . . . . . • • . . • . . . . . • • • . 407, 938 10, 600, 000 
1.906.. . • . .••••••••• .••••• m·~ 7,87~000 
1906..................... i•~' asi 6,eoo,ooo 
1907. • • • • • • • • • • • • • • • • • • • • -. 8, ll50, 000 
1908.... .. .. • • .. • • • • • • • • • 174, 160 3, f\00, 000 
1!1119. ............ .. •.••• • 191,68S a.~.ooo 
1910....... .............. ~,166 4,66(), 000 
1911..................... 2.'M, 197 t, OM, 674 
1912............ ......... ~«7 6,6'9,296 
1913 b •• • • • • • • • • • • • • • • • • • • a.si, llOO 6, 835, 664 

7,338,642 162,318,~ 

This table is here included because the variation in gold output 
well illustrates the normal evolution of a pla.oor-min.ing district. 
The output of gold to and including 1896 is that of the pioneer who 
operated before the richest deposits had been found. The high pro­
duction from 1897 to 1904 represents the recovery of gold from the 
bonanza deposit.a mined without the use of elaborate equipment. 
From 1905 to 1908 there was a marked decline in output due to the 
fact that the rich placers had been mined out and the equipment for 
exploiting the gravels of lesser gold tenor had not yet been installed. 
Since 1908 the gold output has steadily increased as a resul t of dredg­
ing and hydraulicking. A similar sequence of event.a is to be ex­
pected in the Alaskan placer districts, most of which are at present 
on the decline owing to the fact that the richest deposits a.re approach­
ing exhaustion. With the decrease in cost of installation and opera­
tion that will follow railway construction an increase of the placer­
gold output will take place. 

GENERAL P'lU.TUR.ES. 

The total production of gold from the aurif erous lode mines of 
Alaska since 1882 is estimated to be 28,199,538 fine ounces, valued at 
$621628,113. These mines have also produced 1,096,336 fine ounces 
of silver, having a commercial value of $667,516. It is estimated that 
since mining began in 1880 Alaskan gold placers have yielded 
8,005,136 fine ounces of gold, valued at $165,480,848. These mines 
have also produced 1,610,503 fine ounces of silver, having a com-
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me~ va.lue of $996,069. The total production of copper from the 
Alaskan mines up to the close of 1913 wa.s 111,954,455 pounds, 

· vslued at $16,927,518. Most of this copper has been produced since 
rno1, when systematic mining of this ore began. 

Tin mining began in 1902, when the tin placers of the York·district 
were developed in a small way. In the le.st three years the annual 
output of tin has been much increased by dredging operations. There 
hp,s also been a small output of lode tin. The total production up to 
the close of 1913 is estimated to be 383 short tons of metallic tin, 
vslued at $360,000. 

Some of the Alaskan gold ores carry considerable galena, and from 
this source some lead has been recovered. The tots.1 output of lead 
in Alaska since 1892, when the galen.a-bearing ores were :first system­
atically mined, is estimated to be about 800 short tons, va.lued at 
$57,000. 

Alaska's a.uriferous lodes are estimated to have produced during 
the year 232,916 :fine ounces of gold, valued at $4181418131 compared 
with an output of 241,991 :fine ounces, valued at $5,002,399, irr 1912. 
There was, however, a. great advancement in lode development near 
Juneau and Fairbanks and much prospecting in various other districts. 

Thirty gold-lode mines, including .several properties in the new lode 
districts, which made only small outputs, were operated the whole or 
a part of the year 1913 in .Ale.ska-six more than in 1912. Work was 
also done on many gold prospects. Of the producing mines 14 were 
in the Fairbanks district, 7 in southeastern Ala.ska, 3 in the Wtllow 
Creek district, 2 at Valdez, 2 in Kenai Peninsula., and 2 in south­
western Ale.ska. It is estimated that these mines had an output of 
1,614,506 tons of ore, compared with 117611814 tons in 1912. In 
1912 the average value of the gold and silver contents for all the _ 
ores mined was $2.85 a ton; the average for 1913 was $2.99. 

There were se-yen productive copper mines in 1913, as compared 
with eight in 1912. Of these, three were in the Ketchikan district, 
three on Prince WilliflDl Sound, and one in the Kotsina-Chitina. 
district. T he total production of copper in 1913 was 21,659,958 
pounds, valued a.t $3,3571283, compared with 29,230,491 pounds, 
valued at $4,823,031, in 1912. About S132,000 worth of gold and 
$165,000 worth of silver was recovered from the copper ores. It is 
estimated that in 1913 about 135,736 short tons of copper ore was 
hoisted, compared with 93,452 tons in 1912. The average copper 
content of the ore was about 7 .95 per cent, and the value of the gold 
and silver in the ore about $2.17 to the ton. · 

The value of the placer gold produced in 1913 is estimated at 
$10,600,000; that of 1912 was $11,990,000. The decrease is to be 
accounted for in large· measure by the shortage of water. At Fair­
banks, in the Innoko-Idita.rod region, a.nd on Seward Peninsula. the 
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sluicing season was probably less than hn.1! of the normal length. 
The total decrease in the value of the plo.cer-gold production from 
these three most important regions is estimated to have been over 
$2,250,000. On the other hand, the value of the gold output from 
the Ruby district in 1913 was more than $500,000 greater in 1913 
than in 1912. The other Alaskan camps yielded about the same 
in 1913 as in 1912. · 

It is estimated that a total of about 700 placer mines were operated 
in 1913, but many of them for only part of tho season, compared with 
720 in 1912. About 150 mines were operated during the winter, 
employing probably 800 men, and 650 in summer, employing about 
4,500 men. In addition to this, some 1,500 to 2,000 men were 
engaged in prospecting and other nonproductive work relating to 
placer mining. 

In accordance with past practice, a table is given here to show 
approximately the total bulk of gravel mined annua.lly in .Alaska 
for several years and the value of the gold recovered per cubic yard. 
This table is based on certain assumptions which do not now admit 
of proof but which are supported by a large number of facts. There.­
fore, although the table is only approximately correct, it indicates 
the magnitude of the true figures. 

EatimllUd total amount of gravel aluiced m Alaaka placer minu and w.liu per cubic yard 
of gold recovered, 1908-1912. 

1008 •••••••••••••••••••••••••••••••• •• ••••••••• ••• •••••••••••• · · ··· · ••••••••• 
10 .... .. ...................................... . ..... ............... .... .. ... . 
1910 . ......................... ........ ......... ........................ .... . . 
11111 . ................................. . ........ .... .... .... .. ................ . 
1012 . .......... ............... .................. .............. ............ . 
IOlll . ........ ... ... .............................. . .... ..... .... . . ... .... . .... . 

Total Value oC 
quandty of Co~ f'eCOV• 

pant. eublo /::d. 
c.Merem 

4,275,000 
4, -08,000 
4,036,000 
~.700.000 
7,050,000 
&,800,000 

S3. i 4 
3.00 
2.97 
2.17 
l . 70 
1.67 

In some of the districts there was not even water enough for the 
dredges. As a. consequence there were only 35 gold dredges operated 
in 1913, compared with 38 in 1912. It is estimated that these dredges 
handled about 4,100,000 cubic yards of material and made a gold 
recovery to the value of about $2,200,000, which is the same as the 
Alaska gold-dredge production of 1912. There werealsos.i..xoreight 
dredges which, for one reason or another, were not operated in 1913, 
and a number of others are under construction or planned. 

The discovery of auriferous gravels in the upper Ma.ta.nuska region 
and in the upper basin of the Chisana, already noted, furnishes new 
fields for the prospector. These discoveries curtailed the gold output 
in some of the larger ~amps, because they drew away many miners, 
and thus caused a. shortage of labor. 
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The dredging of placer tin in the Y Qrk district, in the western pan 
of Seward Peninsula., was continued during 1913. Work was also 
carried on at the lode-tin mine on Lost River, in the sa.me district. 
Here a small concentration mill was erected and some concentrates 
were shipped. It is reported that there was considerable prospecting 
for lode tin at Ear Mountain, in the north-central part of the penin­
sula. A little placer tin which occurs with the auriferous gravels 
of the Hot Springs district has been mined. It is rep·orted that in 
1913 lode tin was found in this region . . 

REVIEW BY DISTRICTS.1 

SOUTHEA.BTERN A.LA.SKA. 

Seven lode-gold mines, about four placer-gold mines, and three 
copper mines were operated on a productive basis in southeastern 
Alaska during 1913. Far more important was the extensive develop­
ment of lode mines in the Juneau district and, to a lesser extent, in 
the Berners Bay region. The opera.ting mines produced 201,360 
ounces of gold, valued at $4,229,648; 291211 ounces of silver, valued 
at $17,643; and 599,903 pounds of copper, valued at $92,985. A 
total of 1,589,746 tons of gold ore a.nd 7,276 tons of copper ore 
was hoisted in 1913. 

Juneau district.-The extensive mining developments, continued at 
Juneau during the year, bid fair to make it the center of one of the 
largest gold-producing districts on the continent. While in 1913 
only the four mines of the Treadwell group were operated on a pro­
ductive basis, a very large amount of development work was done 
on several other properties. 

The ore of the Alaska Treadwell mine was taken chiefly from the 
750, 1,250, 1,450, and 1,600 foot levels, but developments were made 
on the 2,100-foot level. The central shaft was aunk to a depth of 
2.,270 feet. At the Alaska-Mexican mine the ore came chiefly from 
the 1,100, 1,210, 1,320, and 1,460 foot levels. Most of the ore of the 
Ready Bullion mine was recovered from the 1,500, 1,650, 1,800, and 
2,000 foot levels, and the most important dead work consisted of a 
shaft and the extension of the 2,200-foot level. The ore of the Seven 
Hundred Foot mine was taken chiefly from the 1,100, 11210, and 
1,320 foot levels; the dead work consisted of the sinking of a shaft 
and developments on the 11450, 1,570, and 2,100 foot levels. Work 
was continued on the Nugget Creek power project. 

The driving of the ·aclit tunnel of the Alaska-Gastineau Co. was 
vigorously pushed throughout the year. Work was also continued 
on No. 1 shaft of the old Perseverance mine. These two workings 

1 Some of the districts a.re reviewed et greater length in later sections of this volume. In previous 
reports the review by districts was sepamted int.o sections on lode mining and placer mining. Here all the 
metal.liferous deposits are dlscussed under each district. 
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were connected in April, 1914, thus giving an outlet, on one hand, 
to the surface at the Perseverance mine, and, on the other, to a. point 
near sea level at Sheep Creek. The adit is 8 by 10 feet a.nd 10,500 feet 
long. Meanwhile much development work has been done on the 
filth to the tenth levels, inclusive, of the Perseverance mine, and mill 
construction and other surface improvements a.re well under way. 
One power plant on Salmon Creek for this enterprise is completed, an<l 
work on a second was continued during the year as weather conditions 
permitted. 

The Snowslide Gulch a.dit of the .Alaaka.-Juneau mine, 6,538 feet 
in length, was completed. A raise was then started which reached 
the surface in March, 1914. A working level was also started. A 
tram was built from the portal to the mill site near Juneau, where the 
first unit of a large reduction plant is approaching completion, and 
other surface improvements have been made. The company states 
that it plans la.tor to put in a. main a.dit tunnel from the mill sito 
near Juneau, which will be 9,000 feet long and 400 feet lower than the 
present adit. Power is to be furnished from a. hydroelectric pla.nt on 
Nugget Creek. 

Plans are under way to open the Ebner property, lying adjacent to 
the Alaska-Juneau on the north. This mine has been idle for some 
yea.rs but, it is said, will pa.es under a new management, with a. prom­
ise of early development, as soon as certain legal complications have 
been settled. It is reported that some work has been done on a 
property lying north of the Ebner, which is said to be a.n extension 
of the stringer lead system in which the mines described above are 
located. So far as known the only other mining done near Juneau 
consisted of some placer operations in the upper Gold Creek basin. 

Work was continued on the new adit tunnel of the Eagle River mine, 
located 800 feet below the old workings. This has been driven 1,900 
feet and is reported to have intersected the ore body. Some develop­
ment.a were also made on the Peterson and Auk Bay properties. The 
driving of the adit of the Kensington mine, in the Berners Bay region, 
was continued. Two lodes, the Eureka and Kensington, had been 
crosscut by the adit, and in 1913 it was extended toward the John­
son lode, and this lode is so.id to have boon crosscut 4,800 feet from the 
portal, at a depth of 800 feet. Some drifting on the lode was also 
done. It is reported that work was continued at the Jualin mine, con­
sisting of the sinking of a shaft and surf ace improvements. Informe..­
tion is lacking at this writing regarding any other mining developments 
in the Barners Bay region. There is also no information at hand 
regarding mining operations in the southern part of the Juneau 
district. 

Other districts.-Hydra.ulic plants were operated on Porcupine, 
Calhoun, and Nugget creeks in 1913. Another plant was installed 
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on Glacier Creek, and preparations made for putting in a dredge on 
the lower part of Nugget Creek. Developments were continued in a 
small way on some quartz properties in this district. 

The two 10-sta.mp mills of the Cbichagof mine, formerly operated 
as two Dl.ines-the Chichagof and Golden Gate, in the Sitka. district, 
were operated throughout the year. A new hydroelectric power 
plant and an air compressor a.re being installed and underground 
developments were continued. At the Hirst property, also in the 
Sitka district, the vein is reported to have been crosscut at the upper 
level, and another crosscut has been started 165 feet below th.is and 
350 feet below the surface. About 1,250 feet of underground work 
has been done on this property. 

The Jumbo and Rush & Brown copper mines, in the Ketchikan 
district, were operated on a shipping basis, and some developments 
were made on other. copper properties, notably a.t the mines of the 
Northland Development Co., on the west side of Prince of Wales 
Island. The small stamp mills at the V a.lpa.raiso and Harris River 
gold mines were operated in 19131 and some developments were 
ma.de on the Londevan a.nd Bugge properties. The details in.regard 
to mining in the Ketchikan district ..are presented elsewhere in this 
volume. · 

Mining was continued on the beach placers near Ya.kataga on about 
the ea.me scale as in previous years. This district does not properly 
belong under southeastern Alaska, and as it is described at length in 
a later section of this report, it will only be mentioned here. 

OOPPER RIVER REGION. 

Mining operations in the Copper River basin in 1913 included the 
development of copper mines in the Kotsina-Ch:itina belt, gold-placer 
mining in the Nizina, Bremner River, and Chistochina. districts, and 
gold-lode prospecting a.t various localities. · 

KotsinarOhitina district.- There was no great activity in the Kot­
sina--Chitina copper belt during 1913. With the present high freight 
rates on copper ore and in the absence of any spurs or branch lines of 
railways, operatol'S found little encouragement to push development 
work. There wa.s, moreover, a shortage of labor, due to the exodus 
to the Chisana. placer district. The Kennecott-Bonanza continues to 
be the only productive mine, and its operation was .hampered by the 
destruction of the tramway and compressor plant by a snowslide and 
fire. As a consequence, shipments were made for only about eight 
months dW'ing the year. Work was also continued on the Jumbo 
claims near by, belonging to the same company. Some small ship­
ments of ore were ma.de from this property, and the route for an 
aerial tram was surveyed. Some development work was done on 
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the Dan Creek and other copper properties in the east end of the 
Kotsina-Chitina belt. 

The Mother Lode mine is on the McCarthy Creek side of the 
Bonanza divide. Here the underground workings were extended 
during 1913, and a 6,600-foot aerial tram connecting the mine with a 
proposed wagon road following down McCarthy Creek valley was 
built. The wagon road has not been completed, but meanwhile some 
ore was sledded to the railway, a distance of about 13 miles. An 
air compressor, driven by a gasoline engine, is being installed. A 
gold quartz vein, located near McCarthy and belonging to the 
Bonanza Gold Mining Co., is reported by the owners to have been 
developed on a small scale. It is also stated that a small prospect­
ing mill was installed on this property and that a small shipment of 
concentrates was made. 

There was comparatively little mining at the west end of the field. 
Developments are reported on the Hubbard & Elliot property, on 
Nugget Creek, and on the Berg claim, on the east side of the Kuskulina 
River. Some work was also done by the Great Northern. Develop­
ment Co., which shipped ore from its property during the winter 
of 1912-13. 

A small vein of quartz and calcite carrying considerable gold was 
found in the Kotsina region. As near as determined, this vein is 
located above timber line, some 4 miles north of Stre1na station, on 
the south slope of the ridge separating Elliott Creek from Kotsina 
River.' This discovery is not on Elliott Creek, as has been reported. 

Nizina and Brem:ner districts.-ln the Nizina placer district two 
large hydraulic plants were operated throughout the year and a third 
after it had been rebuilt. About 80 men were employed during the 
open season. In September, 1912, the hydraulic plant of the Da.i:t 
Creek Mining Co. was almost totally destroyed by an unusually 
severe flood. The diversion dam and intake works were washed out. 
The entire pipe line, which followed the creek bottom; was either 
buried under gravel and debris or broken up ' and washed away, and 
the cut was filled from bank to bank. The flume and gold-saving 
apparatus were buried under about 15 feet of sand, gravel, and 
bowlders. In 1913 the plant was reconstructed and about 10 box 
lengths of the old cut cleaned out. The new pipe line follows along 
the left bank well above extreme high-water level and includes 6,400 
feet of riveted steel pipe tapering from 30 down to 15 inches in 
diameter. It crosses Boulder Creek on a trestle 500 feet long at a 
maximum height of 36 feet. In connection with the pipe line about 
600 feet of flume has been constructed and 150 feet of 5 by 7 foot 
tunnel driven through solid rock. 

The Nizina Mining Co.'s plant on Chititu Creek was damaged by 
the flood of September, 1912, but not so severely as the plant on 
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Dan Creek. During the early summer the damaged section was 
reconstructed and the cut, which was partly filled with :flood deposits, 
was cleaned out. Productive mining was carried on for the remainder 
of the season. The Nizina Mining Co. also operated an hydraulic 
plant on Rex Creek throughout the summer. 

Five or six men were engaged in mining on Chititu Creek and its 
tributaries independent of the Nizina Mining Co. On Jolly Gulch 
and automatic dam was constructed. 

Several years ago placer gold was discovered on a bench on the right 
side of Tiekel River, about 3 miles above the mouth. This ground 
has been prospected, and it is asserted that the gold content is suffi­
ciently high to warrant the installation of a hydraulic plant. A 
winter road has been built from this property to the railway, and it iB 
planned to haul hydraulic equipment over thiB roadway during the 
winter of 1914. There was also considerable gold-lode prospecting 
on the headwaters of Tiekel River. 

The Budd Mining Co. commenced the installation of a hydraulic 
plant on Gold Creek, where it proposed to work gold placers in the 
basin above the lower falls. A timber dam 25 feet high and 100 feet 
long at the top and 212 feet of 3 by 6 foot flume were built early in the 
spring. On June 13, 1913, the dam was destroyed by high water and 
no further work was done duriD.g the season. Drill tests are said to 
show a gravel deposit 9 to 50 feet thick, with an average of abQut 25 
feet. 

Gold-lode prospecting.-The gold-bearing quartz of lowe~ Copper 
River and the Lake McKinley ;region continues to attract prospectors, 
but no Important developments have yet been made. 

Ohist<>china district.-From 30 to 40 men were engaged in produ~ 
tive mining on nine or ten properties in the Chistochina placer district. 
A small hydraulic plant was installed and some ground was prospected 
with a view to the installation of a. dredge. 

PRINCE WLLLIAM SOUND. 

The value of the total mineral production of the Prince William 
Sound region in 1913 was $1,327,950, ·compared with $1,250,000 in 
1912. The Ellamar and Beatson copper mines were operated to their 
full capacity, and shipments were also made from the properties of the 
Fida.Igo Mining Co. and the Fidalgo-Alaska Copper Co. The Dickey 
Copper Co. opened the Mason & Gleason claim, on Fidalgo Bay, and 
mined some ore which will be sledded to the beach during the winter. 
Developments were continued by the Three Man Mining Co. and the 
Land Lock Bay Copper Co. Work was suspended during the summer 
at the Midas copper mine, near Valdez, but was resumed by a. new 
company which purchased the property in the f~U. 
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The Cliff mine, in the Port Valdez district, was operated throughout 
the year, e.nd small mills were erected at the Gold King, Cameron & 
Johnson, Mounuin King, and Minnie properties. Work was also 
done on about 25 other claims. It is estimated that about 200 men 
were engaged during 1913 in mining and development work in the 
Port Valdez district. There was considerable prospecting of aurif or­
ous quartz veins in the Port Wells district, and it is estimated that 
some work was done on about a hundred different claims. The min­
ing developments on Prince William Sound a.re described in some 
detail in later sections of this volume. 

KEN AI PENINSULA. 

In the aggregate there was considerable gold-lode prospecting in 
Kenai Peninsula during the year, but no important developments. 
Placer mining was continued on a.bout the same scale as in previous 
years. The total value of the gold produced in the peninsula in 1913 
was less than $50,000. At the Kenai-Alaska Gold Co.'s mine a.bout 
400 feet of crosscuts were driven and 150 feet of drifts along fissures. 
The aerial tra.m. that was broken last year was repaired and the mill 
was run for a short time. 

Work was continued at the Skeen-Lechner mine. A 4-stamp mill 
was completed in September and operated for the later part of the 
year by hydroelectric power. An aerial tram connects the mine with 
the mill. There was also much underground work, aggregating at 
the close of the year some 1,000 feet in length. On the property of 
the Prim.rose Mining Co. a 150-foot crosscut and a 30-foot raise were 
opened. A small prospecting mill was used for testing the ore, and a 
larger mill has been planned. 

Late in the summer the Gold Stamp Mining Co. installed a 2-battery 
mill of five stamps near i ts claim 'On Bear Creek. Water power is to. 
be utilized for this plant. Unfortunately, operations were suspended 
in October, owing to a lawsuit. 

Development work was continued on the Gilpa.trick lode, in the 
Moose Pass district. Some ore from this claim was treated in an 
a.rrastre. The Moose Pass Mining Co. continued operations in a. small 
way on its claim, located near the head of Quartz Creek, and installed 
e. small prospecting mill during tho summer. Assessment work was 
done and some developments were made on the Bluebell, Sevemnile, 
Kenai Star, Tenderfoot, and other quartz claims. 

About 15 placer mines, employing 40 to 50 men, were operated for 
a whole or a pa.rt of the open season of 1913. Operations were more 
or less hampered on some creeks by a scarcity of water. Most of these 
operations were on a very small sea.le, but hydraulic plants were 
operated on Resurrection, Bear, and Crow creeks. The testing of 
dredging ground on K enai River and elsewhere was continued. 
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SOUTHWESTERN ALASKA. 

Kodiik Island.-The Aniak Gold Mining Co., whose property is 
near Uyak, on Kodiak Island, continued work on its property. It is 
reported that 115 feet of shaft was sunk and 77 feet of drifts opened. 
The stamp mill was operated to test the ore. There was also some 
mining of beach-placer gold on Kodiak Island, as well as prospecting 
of gold-lode deposits. 

niamna region.-The following notes on the Ilia.µwo. region are 
based chiefly on information furnished by Mr. Thomas W. Hanmore, 
United States ~ommissioner at lliamna. With tho exception of the 
recovery of a few hundred dollars' worth of gold from the gravels of 
Portage Creek, a tributary of Lake Clark, there was no productive 
mining in the Iliamno. region. There was, however, considerable 
prospecting a.nd development of copper and gold bearing lodes in this 
region. 

The McNeil-Cook group of claims is located about 17 miles from 
tidewater at Ka.m.isbak Bay, an indentation of the southwest shore 
of Cook Inlet. The ore is chalcopyrite. said to carry considerable 
gold and to occur in well-defined leads. The developments con&ist 
of open cuts and one adit 23 feet in length. The description of the 
region suggests that tho occurrence may lie in a southwesterly exten­
sion of the mineralized belt ' lying between Dianma Bay and Iliamna 
Lake. 

Nothing was done on the Dutton copper property in 1913 except 
some sampling. Work was co:o.tinued in a sma.ll way on the Duryea. 
claims, on cla.i.ms near Kontrashibuna Lake, on the Millet claims, near 
Iliamna Lake, and on the Gleason claims, near Lake Clark. A few 
men are still prospecting in the Mulchatna placer distric~. 

Alaska Peninsula.-S<? f a.r as known there was little mining devel­
opment on the Alaska Peninsula in 1913. No report has been 
received from the Apollo mine, but it is rumored that the mill was 
run for a short time and that some underground work was done. 

SUSITNA .AND MATANUSJU. BA.SINS. 

Albe,-t Greek placers.-During the summer of 1913 considerable 
· local excitement was caused by the discovery of au:riferoua gravels in 

the region adjacent to the upper Matanuska basin. As a consequence, 
75 to 100 prospectors were attracted to this region. Placer gold was 
found on .Albert Creek, a branch of Crooked Creek, tributary to 
Nelcbina River. The Nelchina is one of the forks of the Tazlina, 
which joins Copper River from the west about 8 miles above Copper 
Center. This region is described in a later section of this volume. 

' llarttn, O. C., and Kati, F. J., A geologic reoonnals8uloe of tho Jllalllna roglon: .v, S. Geo!. 8urv91 
JJalL '85, p. 138, 19l2. 



THE ALASKAN MINING INDUSTRY JN 1913. 65 

Willow Greek district.-Mining in the Willow Creek lode district 
continued on about the same scale as 1&<:1t year. Three mills-the 
Gold Bullion, Alaska Free Gold, and Gold Quartz- were in more or 
less continuous operation, and about 70 men were employed in mining 
and milling. Abou.t 3,000 tons of ore was milled, with a gold recovery 
to the value of $100,000. Several promising discoveries of quartz 
veins were made during the year, and plans were under way to install 
mills at three additional localities next spring. A somewhat detailed 
account of the Willow Creek district is contained in a later section of 
this report. 

Yentna district.-Placer mining in the Yentna district was con­
tinued in 1913 on a.bout the same scale as during the last few years. 
No important new discoveries were ma<le and the production was 
all obtained from creeks whose value had already been proved. In 
several localities preparations for more extensive mining by hydraulic 
methods had been made, but an unusual scarcity of water t)n-ough 

. practically the whole working season affected all the properties, and 
several claims which for a number of yea.rs have been profitably 
operated yielded little or nothing this year. The shortage of water 
in the summer of 1913 is attributed to an unusually light soowfalJ 
during the preceding winter, the snow banks which ordinarily supply 
the streams throughout the open season having this year disappeared 
early in the spring. No member of the Geological Survey visited 
the Yentna district in 1913, and the iinformation here given was 
supplied by a number of miners who were seen a.fter the close of the 
mining see.son by S. R. Capps. 

As usual, Cache and Peters creeks and their tributaries furnished 
most of the gold production. On Cache Creek proper the Cache 
Creek Mining Co. worked on a low bar just above the sawmill, and it 
is reported that the ground mined yielded satisfactory returns. 
Hydraulic methods were used, the water being obtained from Ram­
bler Creek. 

On upper Cache Creek only a small amount of the creek gravels 
was mined. An attempt was made to -establish the value of some 
higher bench deposit.a near the canyon, but the re3ults of this pr-0s­
pecting a.re said to have been unsatisfactory. Prospecting was con­
tinued on lower Cache Creek below the lower canyon, and the exist­
ence there of extensive unfrozen gravel deposits suitable for dredging 
is reported. 

Preparations were made for active mining on Gold Cieek. A ditch 
half a mile long, to obtain water under pressure, was completed, and 
some ground sluicing was done, but the failure of the water supply 
prevented the owners -from cleaning up the cut, and no production 
was ma.de. Mining operations were conducted at four localities on 

60553°-Bull. 592-14---5 
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Nugget Creek. At a point a. short distance below the canyon, on 
the south side of the creek, several men were employed in exploiting 
the elevated bench gravels. These benches have been shown to 
carry considerable gold, and some unusually rich spots are ea.id to 
have boon discovered. Several men were engaged in prospecting the 
hlgh bench ground north of the canyon. A ditch 2 miles long suir 
plied waw under pressure, and many cuts were made in the attempt 
to locate a valuable placer. It is Teported that the results were 
encouraging. Two men were mining on lower Nugget Creek and had 
ground-eluiced a considerable area. when a freshet washed out their 
boxes and :filled the cut with gravel. 

'rhe Thunder Oreek Mining Co. continued mining on lower Thunder 
Creek and is saiu to have employed eight to ten .men continuously. 
There was also one other mining venture on upper Thunder Creek. 
Mining was conducted on Falls Crook at only one locality. 

One of the most important mines of the district, opera.ting on an 
old channel in the valley of Dollar Creek, was this year unfortunately 
involved in litigation, so that little work was accomplished. An 
adequate place to dump tailings was lacking, and operations were 
confined to cleaning up a portion of the cut ma.de in 1912. Near 
this mine the Conhardt Mining Co. was also operating, employing 
from six to ten men. 

In the main ve.lley of Peters Creek mining was conducted near the 
mouth of the lower canyon at two places. One outfit, said to have 
operated on the benches above the mou th of the canyon, was com­
pelled to discontinue work in June on account of the scarcity of 
wa.w. A short distance be.low the mouth of the canyon another 
company built a. dam. across Peters Creek and is said to have opened 
some rich placer ground. A freshet, however, washed out the d&Dl 
and prevented further mining after a small a.mount of gold had been 
recovered. 

Willow and Poorman creeks, in the Peters Creek basin, were both 
mined in the early summer, but operations were discontinued in 
mid season because of lack of water. It is said that low water also 
put a stop to work on Bird Creek during most of the season. 

Little is known of the results of the season's mining in the tnlm­
ta.riee of Mills .iUld Twin creeks, but it is reported that the streams 
were so low that practically nothing was accomplished. 

To summarize, the best information obtainable indicates that 
under average conditions o{ stream flow the gold output of the 
Yentna. district in 1913 would have been considerably a.hove the 
average for the last five years. As a result of a shortage of -water 
and of a lawsuit which restricted the operations of one important 
mine, the output for the season of 1913 was less than that of 1912. 
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Valdez Oreek district.- Tbe most important development during 
the year on Valdez Creek, a. tributary of the upper Susitna.1 was the 
installation of a large hydraulic plant for the recovery of gold in a 
buried channel. This plant was completed before the close of the 
summer, and some sluicing was done. There were also some smaller 
operations on V a.ldez Creek and its tributaries. These operations 
a.re described elsewhere in .this volume. 

YUKON BASIN. 

The dry weather and other conditions already disc1.1.S1?ed gave the 
Yukon districts very unfavorable conditions for placer mining. The 
value of the placer production is estimated to be a.bout $7,780,000 
in 1913, compared with $8,645,000 in 1912. The newly discovered 
Chisa.na placer-gold district, in the upper Tanana Valley, was en­
couraging to the prospector but caused a movement of miners that 
resulted in a shortage of labor in several camps. On the other hand, 
the progress in lode mining at Fairba:nb is a very hopeful feature of 
the year's history. · Most of the Yukon districts are described in 
some detail in other pa.rts of this volume, so that only a summary 
statement will be given here. 

(Jhisa:rw district.-In May, 1913, William E. James and Peter 
Nelson found gold placers on a small stream, called by them Little 
Eldorado, which flows into Bonanza Creek, tributary to Chatenda 
or Johnson Creek. Cha.tenda Creek is an easterly fork of the upper 
Chisana River, locally called the Shushana.. During the summer 
mining was done on Discovery claim and on some other claims in 
the neighborhood. The value of the total output from the district 
is variously estimated between $30,000 and $70,000. Gold has also 
been found on several tributaries of Chapolda. or Wilson Creek, which 
lioo a.cross the divide north of Johnson Creek and flows westward into 
the Chisa.na.. This district is a part of the N abesna.-White River 
region, where some copper prospects a.re being developed. It is 
described in greater detail elsewhere in this volume. 

Fairbanks district.-During 1913 quartz mining made steady prog­
ress in the Fairbanks district. There were 13 lode properties that 
produced more or less, and 10 of them were equipped with mills. 
Gold to the value of $350,000 was produced from the quartz mines of 
the district in 1913 and $200,000 in 1912. This makes the total 

'production from the gold lodes of the district about $674,000-a 
remarkable showing considering the handicap under which the lode 
mines are placed by the high cost of fuel, labor, and supplies. 

About 130 placer mines were operated in the Fairbanks district for 
a. whole or a. pa.rt of the year. These gave employment to a.bout 700 
men in winter and 1,800 in summer. The value of the placer gold 
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produced was &bout $3,300,000. The chief creeks named, in the 
order of the value of their production, were Chatanika Flats and 
Cleary, Ester and tributaries, Goldstrerun and Engineer, Dome, 
Pedro, Fairbanks, and Little Eldorado. Gold w~ also mined on 
Va.ult, Treasure, Wildca.t, Fish, and Happy creeks. Some new dis­
coveries were ma.de on Alder, Smallwood, and Happy creeks, and the 
productive area in the Chatanika Fla.ts, at the mouths of Dome and 
Cleary creeks, was enlarged. New mines were also opened on Fair­
banks and Dome creeks. Mining in Fairbanks district is described 
a.t greater detail elsewhere in this volume. 

Smaller Yukon districts.-Twenty mines, including two hydraulic 
plants, were worked for a whole or a pa.rt of the sea.son in the Birch 
Creek district. One dredge was operated on Mastodon Creek. About 
130 men were employed during the summer, and there was con­
siderable winter work, but shortage of water prevented the sluicing 
of the dumps. Mastodon, Eagle, and Half Dollar creeks were the 
principal producers. 

In the Fortymile region the shor tage of water greatly hampered 
mining operations. About 25 mines were worked in the winter and 
15 in the summer. One dredge was operated on south fork of Forty­
mile Creek. Operations were continued on about the same scale as 
in the past in the Eagle, Seventymile, Rampart, K.antisbna, Tender­
foot, and Bonni1ield districts. The Hot Springs district continues to 
be one of the large producers of gold in the Yukon region, chiefly from 
Sullivan, Patterson, and American creeks. 

Bu.by district.-All told 41 plants were engaged in mining in the 
Ruby district, operating 38 claims on 14 creeks and employing a 
total of about 230 men. The most significant new development in 
the district was the discovery of valuable placer ground on several 
creeks in an area about 30 miles south of the Long Creek locality. 
The chief discoveries a:re on Poorman Creek, tributary to the North 
Fork of Innoko River, and on Duncan and Tenderfoot creeks, tribu­
tary to Poorman Creek from the north. Pay gravel has been struck 
also on Tamara.ck Creek, a. tributary of the Solatna. tha.t heads a.go.inst 
Duncan Creek. Good prospects a.re reported from Spruce Creek, a 
tributary of the Sola.tna. west of Tamarack Creek, heading in Twin 
Butte Mountain. The Ruby district is described elsewhere in this 
volume. 

(Jhandalar and Koyukuk districts.-Tbe owners report that work 
was continued on the Little Squaw quartz property, in the Chandalar 
district, that the adit on the vein was driven about 100 feet, ma.king 
a total distance from the portal of 178 feet, and ~at a win.ze was" sunk 
about 50 feet. '.rhis makes a total depth below tlte outcrop of about 
100 feet. The ore recovered in mining was hauled to the 3-stamp 
prospecting mill and there treated. On the Carter property, in the 
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same district, a crosscut has been driven for 400 feet and is said to 
have intersected the ore 200 feet below the surface. A little placer 
·mining was done on two claims in the Chandalar district. · 

Reports from the Koyukuk district are very meager, as but few 
of the mine operators there return the schedules mailed to them each 
year. Nor has the writer been able, as he has in nearly all the other 
Alaska mining districts, to :find anyone who is willing to furnish the 
Survey with any information on mining development. It is there­
fore impossible to do justice to this important c.amp in the annual 
reports on the mining industry of Alaska. 

From best reports, between 300 and 400 ID!:m were engaged in 
placer mining on the Koyukuk in 1913, and the season was a profitable 
one, although there was some shortage of water, as in the other Yukon 
camps. The most important developments were those on Hammond 
River, where some deep rich gravels were developed. A little mining 
was done in the Indian River district of the middle Koyukuk basin. 
Here 13 claims were worked in a small way. The Indian River region 
is described in a later section of this report. 

If!,itarod district.-As in the other Yukon camps, the shortage of 
water greatly hampered mining operations in the Iditarod district. 
This condition, together with the fact that certain claims were not 
worked because they were being combined for the purpose of exploit­
ing them in a large way, led to a great curtailment of gold output 
compared with the previous year. The value of the gold produced in 
the Iditarod district was about $1,860,000. Th·ere was some pros­
pecting of lode claims and some promising deposits have been found, 
but the cost of mining is so great that few have been attracted to 
quartz development. 

The dredge installed on Flat Creek in 1912 was worked throughout 
the open sea.-.on. . A second large dredge was built on Flat Creek in 
1913, and also operated. ~reparations b.ave been made for the 
installation of a dredge on Otter Creek, which it is expected will be 
completed for operating in 1914, and also one on Moore Creek, a trib­
utary of the Kuskokwim. . 

The largest part of the gold produced in the Iditarod district came 
from the mines on Otter and Flat creeks, but mining was also done on 
Happy, Willow, Moore, Chicken, and Black creeks and Glenn Gulch. 
Most of the mining is done in open cuts, steam scrapers being exten­
sively used. 

lnrwko district.-Shortage of water curtailed the Innoko gold out­
put in 1913, estimated to have a value of $280,000, of which about 
$80,000 worth was mined in the winter. Sixteen claims were worked 
in the winter, employing about 50 men, and 28 in summer, employing 
about 125 men. 
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The most important developments were on Little Creek, where a. 
considerable area of rich placer was found. The productive creeks, 
named in the order of the value of their production, were Little, Ophir, 
Spruce, Colorado, Fox, Ganes, and Y a.nkee. Some claims on Yankee 
Creek have been combined for tho purpose of mining by dredge. 
Dredging ground was also prospected on Ganes Creek, with reported 
favorable results. 

There was some extensive prospecting of Candle Creek, which flows 
into the Tokotne., a tributary of the Kuskokwim. Mr. Harold Seddon 
reports that the country rock is granite, and that the gravels a.re 9 to 
12 feet deep, :Qear the head of the creek, and increase in thickness 
rapidly downstream. · About e. mile from the head of the creek the 
gravels are 25 feet deep, and about half e. mile farther down they a.re 
56 feet deep. Two miles still farther downstream shafts sunk to 
125 feet have foiled to reMlh bedrock and were abandoned on account 
of water. The upper creek was prospected with bedrock drain and 
the claims below by shafts and drilling, e.nd the returns are said to be 
satisfactory. 'rhere was a considerable inrush of prospectors in the 
region lying between the Innoko and! Ruby districts. The scene of 
new discoveries is .in part in the Innoko basin but belongs to the Ruby 
district and bas been referred to on page 68. It is described . at 
greater length in another article included in this volume. 

li."USKOKWIM BASIN. 

In the lower half of the Kuskokwiim basin there are many creeks 
on which some mining has been done, but about which there is very 
little information. It is planned in 1914 to investigate a part of this 
region, but meanwhile the writer is forced to rely on inf orma.tion 
gleaned from various sources. What is known of the mining devel­
opments in that part of the basin included in the Iditarod and Innoko 
districts has been already presented. There is a mineralized area 
lying south of the lowest big bend of Kuskokwim River and draining 
in part to the north through Annia.k River, which joins the Kusko­
kwim from the south about 25 miles below Kolmakof and in part to 
the northwest through Tuluksak River, tributary to the Kuskokwim 
from the east about 30 miles above Bethel. Within this area. con­
siderable gold-bearing gravel has been found e.nd mining has been 
going on for several years. In 1913 a hydraulic plant was in the 
course of installation on Marvel Creek, in the Anniak basin. There 
has been some mining on Marvel, Cripple, and other creeks of the 
Anniak district. 

Across the divide is Bear Creek, a tributary of the TulukBak, and 
here mining has gone on for several years. Gold is said to be dis-
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tributed throughout the length of the creek. In 1913 considerable 
ground was prospected on Bear Creek with a. drill, and preparations 
were me.de for the installation of a steam sere.per. Mining bas also 
been done on Bonanza Creek, a tributo.ry of Bear Creek. 

Eek River flows into theKuskokwim from the east about 50 miles 
below Bethel In 1913 placer gold was found in the headwater region 
of the Eek, indicating that the region between the Tuluksak a.nd Good­
news Bay districts is also mineralized. About a dozen men were 
engaged in mining and prospecting in the Goodnews Bay region. The 
gravels are said to be of low tenor, but good dredging ground is 
reported. A little mining was done during 1913 on Butte, Snow 
Gulch, and Kowkow creeks, in this district, but as a rule the values 
a.re too low to permit profitable recovery with the crude methods now 
in use. 

SJllW ARD PENINSULA. 

The drought which prevailed all over northern Alaska was especially 
pronounced in Seward P eninsula. So low were the str&&IDS that 
even some of the dredges could not operate, and for others it was nec­
essary to make artificial b asins by cu tting into the bedrock or by 
building da.ms. As a result the gold recovery of 1913 in the Seward 
Peninsula camps was only $2,500,000, compared with $3,100,000 in 
1912. 

Thirty-one dredges were operated for a part or the whole of the 
summer, with an estimated gold recovery of $1 ,300,000. These 
dredges had a combined daily capacity of 33,300 cubic yards. Four 
new dredges were installed in 1913, and several others were in course 
of construction. The building of several others is under contempla.­
tion. In addition to the 31 operated, there were six dredges the.t 
were idle in 1913. Of other than dredge mining there was very little. 
Some deep mining was done during the winter near Nome and in the 
Fairhaven district. In some places there was not water enough in 
the summer to sluice the winter dumps. A. little hydraulic mining 
was done in several districts when the water supply permitted. The 
dry sea.son also hampered tho small operators throughout the penin­
sula. There was some development of a.uriferous lodes in Seward 
Peirinsula, but no production. 

The dredge used for mining placer tin in the York district was 
operated throughout the open season. There was also a. large 
a.mount of development work done on the tin-bearing lode at Lost 
River, where a. small concentrating mill was installed. Dete.ils 
a.bout mining in Seward Peninsula a.re presented in separate papers 
included in this volume. 
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KOBUK REGION. 

The placer mines of the Kobuk region produced about $40,000 
worth of gold in 1913. Most of this ca.me from Klery Creek, in the 
Squirrel River district, but there wa.s a.lso a. little mining- on Lynx 
and Dahl creeks and on Shungnak River. Some work was done on 
the Malfia.tti copper cle.im, in the Hunt River valley, and the results 
a.re said to be sa.tisfactory. The remoteness of the Kobuk region 
makes all forms of mining very expensive and has discouraged pros­
pecting. 

MINERAL FUELS • 

.AB no patents have been granted to coal lands and no leasing law 
has been passed, Alaskan coal fields still continue undeveloped. 
The only exception is the Wharf mine, on Port Graham, located on 
about 65 acres of coal land, to which patent was granted in 1913. 
This mine has been opened and its coal, which is lignitic, has found 
a local market. There has a.lso been a little mining of lignitic coal 
for individual use at various other localities in Alaska. The follow­
ing table shows the coal consumption of Alaska from 1899 to 1913: 

Coal comumprum of AlaBl:o., by 1ou.rcu, 1899 to 1913, in ahort ton.a. 

Imported from Sta~, 
cbiefty from W ash· 
lDgtoo. 

Year. 

Pn>duood 
inAlaW, 

Chl60 y 
1~~~...-~~-1 ~::· 

DUwnl· Antbra-
nous. cl16. 

ll!99 ••••••.••.. ••••• ••••••••••• • 10, 000 ............ 
1900 ••••••••••••••••••••• ••••• • 15,048 .. ........... 
1901. ........... . .............. • 24,000 ............ 
1902 .. ............ ..... ........ • 40,000 .. .. ...... i. 
1903 . ... .... ... .... ............ 04,1124 
1904 .•........•••..•.• ••..••.•• a11,888 ··········r 1006 ......... .. .... . ........ . . . 117, 707 
1906 • . •• ..••••••••••.•.. •••..•• es,llllO 633 
1907 ............... . ........... 45,IJO 1,m 
1908 • .•• •••••.••••••••.... ••.•• 23,402 
190ll ••••••••• ••••• ••• •••••••••• 33, 112 ............ 
1910 ••••••••••.•••••..•••..... • P·~ ............. 1011 ••••••••• ....•••••••••••••• ~7117 ............ 
1912 ..... ...................... . ........... 
1913 •••• ••••••.•••••.•••••••••. 61,eM ..... ... .. .. . 

682,499 2,147 

and ll&· 
Dlte.• 

• 1,200 
• l,200 
• 1,300 

2,212 
1,447 
l , tl!M 
a, 774 
6,641 

10, 130 a,m 
2, 
l,~ 
3~ 

t 2,800 

38,0Gll 

Total Total for· 
domeallo, ~:;'· 
~~ hltumlnOus, 

Waabl.D&· llrt~g'Co-
t.on.• lumbla.b 

11 200 ll0, 120 
1o:m 56,023 
26 300 77,674 
42!212 U·m ea, ooa 
88,'83 111:816 
71,487 72,5117 
75,03• 47,600 
66,384 ~Hri 27,000 
36,912 u :u11 
33, 138 ~~ S3, 1M 
28, 122 50,804 
Ga,O&G 60,800 

623,616 1,028, 981 

Total 
ooal con­
sumed. 

61,320 
72,871 

102,974 
110,575 
126,678 
115,108 
144,1154 
122,624 

1::·:ri 
uo;228 
107,042 
~728 ,9211 
iu,w 

I, 652,1196 

o Dy ca1endu years. •By lbcal yean endin& JUJM SO. • Estimated. 

The writer is indebted to Mr. Charles Estmere for notes on an 
occurrence of coal in the Iditarod district. The locality of this 
occurrence is about 4 miles from Iditarod, near the Flat Creek tram­
way. Mr. Estmere reports that the coal bed strikes about N. 60° E. 
and dips about 50° S. It has been opened by an incline to a depth of 
a.bout 50 feet below the outcrop. The bed is reported to vary from 
15 to 30 inches in thickness and to have a shalo roof ti.nd slate floor. 
There is evidence of considerable shearing along the footwall 
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A sample of this coal was received from Mr. Estmere a.nd analyzed 
by A. C. Fieldner, chemist of the Bureau of Mines, with the ·follow­
ing results: 

Analylia of cool from lorolity mar Idiuuod. 

(Air-dry loss, 0.0.) 

"-d lod As Moisture M:olalure 
""" r • rooclvod. rree. Md.Mb Croe. 

Kolslnre. ............... .......... ... ..... .. ...... ..... .... .. 1.40 
VobltOe matter.............. . ................. ............... G.60 
Ftudcarboo.......... . ....................... . .... .... ...... 84. 76 
A.ab.. .................................... ... ...... ....... .... 7.~ 

1.42 ............. ........ . 
6.60 6.70 7. 23 

84. 73 &.96 112. 77 
7.2S 7.8& ... . .... . . . . 

100. ()() 100. 00 1()(). 00 JOO. 00 
Sulphur..... .................. .. .... .. ..................... .. 1.10 1.10 1. 12 1.21 

This analysis indicates that the coal is anthracite. The sample 
received was chiefly slack, and the do.ta. at hand indicate that the coal 
bed is crushed. It is doubtful whether this coal could be utilized 
without briquetting. I ts high grade a.od close proximity to a good 
market justify further expenditures in prospecting. 

About 600 tons of coo.1 was mined on one of the Cunningham claims, 
in the Bering River field, in 1912. This operation was conducted 
under a. special appropriation made to the Navy Department but was 
under the supervision of the Bureau of Mines. The coal was taken 
from two heds in the bituminous part of the field. It was brought 
to the coast in the summer of 1913 and given official tests on a warship, 
and also o.t Annapolis. These tests show that the coal mined will not 
yield a. fuel suitable for Navy use. The complete report has not been 
published at tbis writing. 

In 1913 a similar test of Mata.Dusks. coal was undertaken. About 
1,100 tons of coal was mined o.t Chickaloon during the summer, and this 
was sledded to the coast a.t Knik during the winter of 1913-14. This 
coal is to be subjected to a steaming test, as was the coal from the 
Bering River field. 

The Alaska.n oil lands were withdrawn from entry in 1906, e.nd only 
those claims loeated previous to that de.to a.re subject to entry. 
Pa.tenta ha.ve been granted to a few claims in the Katalla. oil field, near 
Controller Bay, and some of those have been placed on a. productive 
basis. No development work has been done in any other oil field since 
the withdrawal. 

The moderate production of petroleum a.t the well-known seepage 
locality near Katalla was continued during 1913. A small oxperi­
mental refinery installed there several years ago for tbo manufacture 
of gasoline was somewhat improved in 1913. Ily cleaning several 
of the old shallow wells 600 to 700 foot deop and by drilling one or 
two new holes to a depth of 800 to 1,000 feet tho daily pumping 
capacity of the property was increased to about 60 barrels of crude 
oil a day. One thousand feet seems to be about tho limit in depth 
from which oil ma.y be obtained within the area now producing. 
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The oil thus obtained appears to be a more or less superficial and 
localized accumulation stored in much-shattered ·shales whose rela­
tion to deeper or more e:ittensive sources is not known. In all there 
a.re about 10 of these relatively shallow wells on the property whose 
possible yield varies from 2 to 10 barrels a day. However, these 
a.re not all being steadily pumped. The gasoline is sold in a limited 
market a.bout Prince William Sound, a.nd as the dema.nd of this 
market varies, the refinery is not operated at a uniform rate of 
production. In quality the gasoline is fully as good as iha.t brought 
from the United States. 

While the coal consumption in Alaska. has remained nearly sta..­
tionary, the use of fuel oil has very much increased. The Tread­
well group of mines now uses California. oil, as do many of the dredges 
at Nome, steamers running to Alaska, a.nd the Yukon River boats. 
The Copper River Railway is now in pa.rt equipped with oil-burning 
locomotives, a.nd the Alaska Northern Railway, when operated a.t 
ell, uses a. gasoline ca.r. The Tanana Valley Railway also runs a. 
gasoline passenger coo.ch. The following table indicates the increased 
use of oil-burning and gasolino engines in Alaska.: 
Shipme~ of petroleum products to .A.la.aka from otkr parts of the UniUd Staiu, 1905-

1913, in gall<ma. 

Crudo. Naphtha. mamtnsttn.g. Lubricating. 
Yoor. 

qU&Dtlty. Value. QUA11tfty. Value. Qua.ntlty. Val11e. Qaantity. Value. 

1005 •• 2, 115,3l16 191,068 713,400 $109,921 m·~ SUS, 021 83,319 131,liliO 
1906 •. 2,688, 100 38, 4-09 680,978 100 004 109 96' 83,902 

~·= 1907 • • 9, 1()4, 300 U3,606 636, 881 110:345 51o:m eo:an 100,U6 
1908 •. ll,891,376 176, 483 939,424 147, 104 566, 008 102, 667 94,542 36:423 
1009 •• 14,034,900 334, 268 746,930 118,810 631, 727 98, 786 8/l 687 35, 882 
1910 •. 18, 83ll, 670 •n,613 788, 154 136, 509 ~:m 95,483 104;s12 ~:~ 1911 •• 18,142,364 406, 400 1,238,865 167, 915 67,890 100, 141 
1912 • • 15,523, 565 309,aot 2, 736, 739 344, 739 672, 176 100, 722 l~,665 60,949 
1913 •• 15, 68'l, 412 463, 766 1, 735,6.58 272,(,61 661,666 106,603 150,918 61,966 

STRUCTURAL MATERIAL .AND MISCELLANEOUS. 

There were no important developments in the marble or gypsum 
industry of Alaska. in 1913. While marble is widely distributed in 
southeastern Alaska.,1 the only locality of production in HH3 was on 
Marble Island, near Sha.kan. Here quarrying is done on a large 
scale. Some development work was done on marble deposits at a 
number of different localities in southeastern Alaska. 

The only gypsum deposit thus far found in the Territory is on 
Chichagof Island, in the Sitka district. The shipping facilities of 
the plant, which is close to tidewater, were improved in 1913. 

Some volcanic tuff (ash) was shipped from Kodiak in 1913 for use 
as an abrasive. This was derived from the dlibris resulting from the 
eruption of Mount Katmai in June, 1912. 

1 SCllle or the marble deposits or southee..stenl Alaska - deacrlbed ID a lat.er section of this volume. 



LODE MINING IN THE KETCHIKAN REGION. 

By PllILIP S. S::urra. 

INTRODUCTION. 

Du.ring the investigation of the stratigraphy of part of the Ketchi­
kan region from May 15 to July 26, 1913, almost all the mines and 
important prospects of gold and copper were visited. The data then 
acquired fol"m the basis fol" this report on the conditions of mining 
in 1913. Det-ailed descriptions of many of the mines ha.ve been given 
in previous reports of the Survey and have not been repeated here. 
For a. complete description of the earlier mining activities in the Ket­
chikan region the reports by the Wrights, Paige, and Knopf should 
be consulted.1 

MlNING CONDITIONS. 

Lode mining in the Ketchikan region was not active in 1913. Three 
copper and three gold mines were in more or less continuous opera­
tion a.nd about a. score of prospects, most of which have been known 
for several years, were further developed. Tbe value o:f the total 
production from all the mines and prospects for the year was less 
than $200,000. This production, though considerable in the aggre­
gate, passes into the hands of a few operators, so that the community 
as a. whole has less interest in mining than in the enterpr ises asso­
ciated with the fishing industry, in which the profits are more widely 
distributed. 

t Wrtgbt, F. E. and C. W., Lode tnlnln; ln southeastern Alaska: U. S. Geo\. Survey 
Dull. 284, pp. 3~3, 1906. 

Wrigbt, C. W., Lode m1nlng 1n southeuteru .A.huka: U. 8. Oeol. Survey Dull. SH, 
pp. 47-72, 1907. 

Wrlgbl, C. W., and Pal.ge, Sld11cy, Copper deposits on Kasann l'enlnaula, Prince of 
Wn.les bland: U. S. Qeol. Survey nun. 345, pp. 9S-ll5, 1908. 

Wright, c. W., Lode m!nlIJg ln 1outheaatcro Alaska : U. S. OeoL 8urve,y Butt. 845, 
pp. 78- 07, 1008. 

Wright, B'. E. and c. w .. The Ketchikan nnd Wrangell mlning dlstrlc:ta, Alaaka : u. S. 
QeoL Survey Bull. 347, 1008. 

Wright, c. W., Mlnlllg In eoutbcutcrn A111$k.a: U. S. Geo\. survey Bull. lt79, pp. 67-86, 
1900. 

Knopf, Adolph, Ml.ll1ng In aoutheaatcru Alaska : u. S. Oeol. Survey Bull. 442, pp. 
133-143, 1010. 

Knopf, Adolph, M.1n.lni lD IOUtbw.&tern Alaakn: U. S. Oeol. Survey Ball. .f.80, pp. 94-102, 
1911. 

Wright, C. W., Geology nod ore ilcposlts ot Copper MountolD and Kaoa.n Peninsula, 
Aluka : U. 8. Qeot. Surny Prof. Paper 87 (Ill pre1111). 
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The waning interest in mining is due not to the absence of minerali­
zation but rather to the lack of adequate capital and intelligent man­
agement for the prosecution of development. To ·judge from the 
area. examined by the writer last summer there are probably many 
small lodes of -high tenor. The future mining activities in the re­
gion, however, depend not so much on these lodes as on large deposits 
of low-grade ma.teria.L In this region of strong relief, where water 
transportation by ocean-going ve.ssels is readily accessible and where 
labor and stipplies are little more costly than in Seattle or San Fran­
cisco, the expense of mining can be made very low. The attainment 
of cheap mining, however, requires careful selection of the area. to 
be mined, considerable original outlay of capital, and a skillful man­
agement versed in the most efficient of modern mining practices. Un­
fortunately the mines that have been opened in the Ketchikan region 
have seldom if ever had the advantage of this desirable combination. 
With the failure that has inevitably resulted from the lack of one or 
more of these requirements, conficience is shaken and the region as a 
whole receives a setback which makes the development of its mining 
industry increasingly difficult. 

MINES A.ND PROSPECTS. 

DISTB.I:BUTION. 

Most of the mineralization occurs in those regions where sedi­
mentary rocks are intruded by igneous rocks, and almost all the 
mines and prospects lie in these areas. So widespread are these con­
ditions, however, that few places in the Ketchikan region are more 
than a short distance from some igneous contact. As a consequence, 
until further study determines_ the other factors which are necessary 
to produce workable ore deposits. almost aU the ·Ketchikan region 
warrants critical examination. 

Although mineralization is widespread a.nd may be found in 
nearly all the rocks of the region, it ,seems to be especially abundant 
in the belts of black graphitic quartz.ose slates and schists and in the 
vicinity of certain limestones. On the other hand, it is almost en­
tirely absent from the larger masses of granitic rocks, except in a 
rather narrow marginal zone. The geologic mapping of the different 
terranes, therefore, should throw considerable light on the distribu­
tion of mineralization and should show the geologic relations of the 
.known mineral deposits and indicate the places where similar condi­
tions may prevail in undeveloped areas. Unfortunately investiga­
tions have not yet been carried far enough to give this information, 
and in this report the dllferent mines and prospects are described by 
geographic localities. The three main mining areas are Prince of 
Wales Island, the mainland, and Revillagigedo Island. Mining 
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work in each of these main areas will ·be described separately and 
the sca:ttered prospects which do not fall into one o:f the above sub­
divisions will be described under the general heading" Miscellaneous 
localities." 

On Prince o:f Wales Island the most active mining was done on 
Karta Bay, Kasaan Peninsula, near Port Johnson, and near the head 
of I-Ietta Inlet. At Big Harbor, on the west coast of the island, 
copper ore was produced, but the property was not visited by the 
writer. Some prospecting was in progress on these areas and also on 
Cholmondefoy Sound, McLean Arm, ·Mallard Bay, and Brownson 
Bay. All these places except the last two were examined. On the 
mainland development has been in progress at only two places-at the · 
head of Portland Canal near the international boundary (not visited 
by the writer) and on Cleveland Peninsula north of Ketchikan. 
On Revillagigedo Island the only active mining was done on George 
and Thorne arms, fiords a short distance southeast! of Ketchikan. 

PRINCE OF WALES ISLAND. 

KASAAN BAY AND VICINl'rY, 

Kasaan Peninsula, which severail years ago .was the scene of con­
siderable copper mining, was pract1cally deserted by miners through­
out 1913. The only producing property was the Rush-Brown mine, 
about 2 miles inland from the head of Karta Bay. The development 
at this place has been rather folly described by Wright,1 and the de­
scription will not be repeated here. '11wo main ore bodies, known 
locally as the magnetite and the sulphide bodies, have been exten­
sively opened and another, known as the third ore body, has been 
slightly prospected. The ore occurs mainly in the :form of chimneys 
whose longer axis is steeply inclined to the sur:face. · It is mined 
mainly :for its copper content, but it also c:;i,rries considerable gold 
and so large an amount of iron that the smelters allow a premium 
for it. Numerous small slips intersect the ore bodies and in one or 
two localities have displaced the deposit several :feet. Late basic 
dikes here and there cut the ore bodies, but have not been affected by 
faulting. 

Fourteen men were employed on this property more or less con­
tinuously throughout the year. A new boiler and hoist were in­
stalled in 1913. The working shaft is 177 feet deep and the first level 
has bee'n driven 187 feet and the second 177 feet. A winze has been 
sunk to open a third level. The ore is conveyed from the mine to the 
sea by a narrow-gage railroad about 2 miles long and is there loaded 
on ocean-going steamers. 

1 Wright, C. W., Geology and ore deposits of Copper Mountain and Kasaan P()ninsula, 
Alaska : U, s. Geo!, Survey Prof, Papei· 87 (in pi·ess). 
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A report was circulated early in the ·-season that certain copper 
properties east· of the Rush-Brown mine had been examined, with 
a view to their purchase. No account of the results of this investi­
gation has been received and presumably the terms were not satis­
factory. The lack of mining in this region is not evidence that the 
deposits have been exhausted, for at several places the owners expect 
an early resumption of work. 

Another mining center in the neighborhood of K asa.an Bay that 
used to be active is in the vicinity of H ollis, a settlement on Twelve­
mile A.rm, the southern prolongation of Kasaan Bay. Only one 
property was in operation at the time of the writer's visit, the Rogers 
mine, on the claim: formerly known as the Julia, on Harris Creek, 
about 2! miles southwest of Hollis. Five men were employed more 
or less continuously on the property and in May were mainly en­
gaged in equipping the 5-stamp mill which they expected to have in 
running order by June 1. The mine and mm are situated close to 
Harris C:reek, a. stream large enough to furnish water. power to run 
the necessary machinery. Already part of this power has been uti­
lized by means of a. 6 by 8 foot flume, which delivers water to three 
turbines, of which two are capable of developing 38 horsepower, 
and the third 25 ·horsepower. 

The lead that has been mined consists of numerous quartz stringers 
and vems in a black, somewhat graphitic, schistose slate. Both the 
schist and the vein strike in general N. 35° E . and dip northwest at 
fairly steep but variable angles. Near the surface the dip is ap­
proximately 45°, but lower down it :flattens so much that in the 
length of the inclined shaft-205 feetr-a vertical depth of only 
95 feet is attained. The average dip from the top to the bottom of 
the shaft is therefore less than 28°. The width of the material mined 
ranges from 2 feet to more than 6 feet. This narrowing and swelling 
of the deposit takes place parallel both to the dip and to the strike. 

The ore is mainly valuabJe for the gold it contains. Although no 
accurate determination of its value has been made by the writer, it 
is reported to carry gold in commercial quantities. Sulphides are 
scattered through both the quartz and the inclosing slates but do not 
form an appreciable portion of the rock. Pyrite is the most com· 
mon sulphide, but some sphalerite, chalcopyrite, and galena were also 
recognized. The gold is said to be mainly native and is especially 
abundant near the contact of the quartz stringers .and the country 
rock. 

Only a. small production has been made from this property in the 
past, but it should be materially increased when the mill is com­
pleted. Some ore has already been blocked out underground, but 
this development should be continued energetically, so that a suffi­
cient reserve may be kept a.head of the mill. Some rock for milling 
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can be obtained from the old dumps, for they are reported to a.ssa.y 
nearly as high as the vein material underground and would there~oni 
pay for reworking. No special difficulties in mining the deposit have 
so far 'been-met. At the time of the writer's visit the lower pa.rt of 
the shaft and certain drifts were full of water, which had been col­
lecting for several days, but the mine really is not wet. In fact, the 
operators report that two hours' pumping a day is sufficient to keep 
the mine dry. 

No work has been done for several ye-ars at the Puyallup and 
Crackerjack mines, which He northwest of Hollis. A small lot of 
ore was shipped from the Lucky Nell claim, formerly called Flora 
and Nellie, but no statement of the quality or tenor was obtained. 
A little prospecting has been done recently on the Commander group 
of claims, now known as the President 1 and 2, which lies east of the 
Lucky Nell claim and is about 6 miles northwest of Hollis, but no 
production has been reported. The old group of claims called the 
George group, which lies between Hollis and the Julia claim on 
HaITis River, has boon renamed the Hendy 1, 2, and 3. No work 
has been done at this place for several years, but the owners pro­
posed to develop the claims during the later part of 1913, though the 
work had not been started at the time of the writer's visit. Un­
doubtedly some work is done annually on other claims in this region, 
but probably it seldom exceeds that required by law. 

CHOL:MOND::n.EY SOUND AND VICINITY. 

No productive mining was in progress in the vicinity of Cholmon­
deley Sound in 1913, and the only places where prospecting was at all 
active were south 0£ the head of Dora Bay and east of the head 0£ 
Kitkun Bay. At neither place, however, were more than two or 
three.men employed at a time, and these for only a part of the year. 

The claims near Dora Bay are situated between :Mineral Lake, 
which discharges into the north arm of Moira Sound, and Dora Lake, 
a tributary to Dora Bay. Three claims trending approximately north 
·and one trending northwest have been staked in this region. · These 
claims are, from south to north, the Portland, Seattle, and Portland 
No. 1; the transverse claim is the Clifton. The Clifton and Portland 
No. 1 overlap in part. The ore from all these claims is said to con­
tain sphalerite, galena, and copper sulphides, but the last is the main 
source of value. In addition to these base metals all the ore is said 
to contain some gold. In certain specimens that were examined a 
considerable quantity of native gold was intimately associated with 
the .sphalerite. From the relation of the sphalerite and gold to the 
qua.ntz in which they both occurred the most reasonable explanation 
of their. e.ssooiation.is that an earlier series of quartz veins was later 
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fractured and sulphides with gold from a deep-seated source were 
introduced. 

The prospecting east ~f the head of Kitku~ Bay was on the claims 
formerly known as the Crcssus group. The work at this place is said 
to hn.ve been ;mainly to fulfill assessment requirements but is reported 
to have disclosed some fairly good ore. The country rock is a highly 
contorted, rather massively laminated dark green schist closely asso­
ciated with limestones. These claims were not visited by the writer. 

l'ORT JOHNSON AND VICINITY. 

Port J ohnson is a. small indentation on the east coast of Prince of 
Wales Island, between Moira. and Cholmondeley sounds. It is per­
haps the best known from the settlement Dolomi, on its north shore. 
A few years ago in this region considerable gold mining S's well as 
marble quarrying was done, but last summer only one mine was in 
operation and the settlement was nearly a.bandoned. The V a.lparaiso 
mine was the only mine in operation, but several prospectors, in so far 
as their slender resources would permit, were actively developing 
their holdings. 

The Valparaiso mine is situated on the north shore of Paul Lake, 
about 1! miles northwest of Dolomi. The lake is connected with the 
town by a. narrow-gage track, from the end of which the mine may 
be reached by a. trail along the shore or by a. small ga"50line launch. 
The country rock in the vicinity of the mine consists almost en­
tirely of limestone with here and there silicified zones and quartz­
impregnated rock. No other sedimentary rocks and no igneous 
rocks were Tecognized in the underground workings. The hanging 
wall of the ore body is in almost all parts of the mine a strongly 
marked slip seam, but no sharp plane of division occurs on the foot­
wall, and the distinction between ore . and waste is determined by 
assays. 

A mill has been built below the mine near the lake shore. It is 
equipped with a. battery of five Hendy stamps, but space has been 
arranged so·that this number can be doubled without much altera­
tion. The ore is crushed to 30 mesh and 90 per cent of the gold it 
contains is said to be caught either in the mortar box or on the plates 
of the battery. The pulp from the stamp is led by gravity to a 
Chilean mill, in which it is ground and from which it pas.ses to cla.s.si~ 
fiers. From the classifiers the fine material flows to slime tables, from 
which the tailings are discharged into the lake. Little metallic ma­
terial is caught on the tables. Crushing by means of the Chilean 
mill after the ore had been reduced to 30 mesh in the stamps is 
said to increase greatly the capacity of the mill over that obtained 
by the more usual practice of crushing to 40 mesh in the stamps. 
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One of the problems confronting the economical develo.pment of 
this property has been to acquire cheap power. At present wood 
costs about $2.50 a cord, but by the time it is delivered at the boiler 
it costs nearly $6. A solution 0£ this problem that has been con­
sidered is the development of wa.ter power from a subterranean 
stream which debouches on the hillside several hundred feet above 
the lake. This water evidently comes fl'.om a lake that lies to the 
north. Apparently it flows through a passage in the limestone that 
forms the country rock, appearing nt the surface again where the 
limestone gives plac~ to schist. The operators of the mine estimate 
the volume of this stream's discharge at 150 to 600 miner's inches. 
If as great a volume of water is available throughout the year, it 
would be a source of considerable cheap power. 

East of the Valparaiso and west of the tramroad to James Lake 
a number of claims have been staked, on many of which considerable 
work has been done in the pa.st, but at present they are idle. Several 
veins have been distinguished by the prospectors and given di£­
ferent names. Casual examination of the region seemed to indi­
cate that many of these distinctions are unwarranted by the informa­
tion now available, and the belief is expressed that practically all 
represent the same general shattered zone. The character of tho 
mineralization in all the area is essentially the same, although the 
amount differs considerably in different places. .As a ru1e the gangue 
minerals are similar throughout the area, but on the Pauline claim, 
in addition to the common minerals, greenish, slightly translucent, 
compact muscovite was observed. 

East of the tramroad to James Lake a. little prospecting has been 
done on the Beauty claim, about half a mile north of Dolomi, and on 
the Fortune and Moonshine claims, about a. quarter of a niile farther 
north. The Fortune and Moonshine claims lie near the contact of 
a. dark quartzite and metamorphic limestone. The quartzite is inter­
sected by numerous and irregular qua.rtz veins, which range in width 
from mere films to 12 inches. Usually the vein quartz is glassy and 
crystalline. The gold recovered is native and occurs in the quartz 
veins and also in the graphitic qua.rtzite contiguous to the veins. 
Some gold is repornn to have been found on th.e surfue of the 
quartz cryst.als. The vein gold is ea.id to be wo'rth about $16 an 
ounce. Sulphides are more appa.rent in the vein maroria'l :frt>m this 
deposit than in that found on most of the at-her p~ eX&m­
ined and are oompa5ed mainly of pyrite a.ad gray oapper. A sme11 
production h&s been :ma.de from this property ijy a prospector, who 
has pounded up seloot.ed ore in a. hand mortar and rec<J9em the gold 
by p~nning. 

60663°-Bull. 592-1~ 
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MOIRA SOUND AND VICINITY. 

Prospecting in the vicinity of Moira Sound amounted to little 
more than the annual assessment work required by law. Between the 
head of North A.rm and Mineral Lake the copper mines, once active, 
were idle throughout the year and the only person in the region was 
a man who looked after the various properties and as opportunity 
offered did a little prospecting. Efforts have been made to prospect 
further the Navaho claim, formerly called the Hope claim, which 
lies between Cannery Cove and North A.rm. No import.ant new dis­
coveries, however, have been made at this place. 

No productive work was done during last year on any of the prop­
erties adjacent to Niblack. Only one person now lives in this re­
gion, and although part of his time is spent in prospecting little new 
work has been accomplished. Reports were current that plans were 
under way to reopen the Niblack mine, but they were not veri.6ed. 
The strongly faulted and deformed structures in this region un­
doubtedly will increase the difficu)ty and expense of mining. 

A small prospect hitherto not reported lies in the smlllll bight north 
of Black Point, at the entrance of ?fiblack Anchorage. The lead had 
been opened by means of a. vertical shaft, now full of water, and by 
a short ad.it. The country rock is an agglomeratic or pyroclastic 
igneous rock trending east and dipping south. Not far a.way an 
infnult.ed Dln$ of black shales n.nd slat.es was exposed. W orlr at this 
place had been abandoned only .a relatively short time, but the ex~ 
posures did not seem to be sufficiently encouraging to warrant fur. 
ther development at present. 

?>t~ ARM AND MA!iLARD BAY :REGION. 

Seven miles north of Cape Chacon, the extreme southern point· of 
Prince of Wales Island, is McLean Arm, a. fiord about 5 miles l<mg. 
A slight indentation immediately south of this arm is called on the 
charts of the Coast and Geodetic Survey Mallard Bay~ but according 
to local usage this name conectly applies to the next bay south, 
which is called on the charts Stone Rock Bay. Without presuming 
to decide which .of these names is COITect, the writer- has aecepted 
the nomenclature adopted for the charts, and in the following notes 
the name Mallard Bay is used for the first bay south 0£ McLean Arm. 

The country rock in the neighborhood of McLean Arm is composed 
chiefly of a medium. coarse-grained granodiorit.e, similar in physical 
aspects to the intrusive rocks of the Coast Range farther east. South 
of Mallard Bay the country rock is also igneous in origin, but differs 
:from that to the north in that it is much more porphyritic. . . It m&y 
be of the same age as the granodiorite and may. possess .a. different 
appearance because of having cooled unda- different conditions. 
Between t~ese two areas of deep-seated jgneous rocks is a DalTOW 
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belt of groonstones and greenstone schists. The relation of tbe 
gree.nstone to the granitic rocks was not apparent in the exposures 
examined, but the impression gained was that the greenstone had 
been brought into its present position by faulting. The greenstone 
outcrops along the south shore of Mallard Bay and its trend is 
slightly north of west, so that it is again exposed near the head of 
McLean Arm.. 

Along t?e belt of greenstone claims have been located. These are, 
from east to west, the Veda group, the A.pex-Adit group, the Hillside, 
and the Wano. Although the claims have been located a. numbe~ of 
yea.ra, none had been brought to a producing stage and none is being 
developed continuously. Copper is said to be the main metal of 
value in the ore and occurs as chalcopyrite. This sulphide is most 
abundant in the greenstone and schist, but in places it is also found in 
the granitic rocks. 

A. little prospecting has also been done farther south in the vicinity 
of Stone Rock Bay. This place was not visited, but from reports of 
prospectors the country rock is dominantly the same porphyritic 
granitic rock that occurs south of the belt of greenstone. A short 
distance northwest of the head of the bay claims are being prospected 
by Decker and West, and a.bout 2 miles from the bead of the bay on 
the north shore of a. small lake are claims locally known as the 
Hanson prospect.. The main metal of value recovered from the ore 
is . reported to be copper, but no reliable information as to the 
tenor or extent of the deposits was obt.aincd. 

HE'lTA.. INLET AND VICIJiilTY. 

The region near the head of Hetta. Inlet has long been the greatest 
producer of copper ore in the Ketchikan region. Although it still 
produces the greatest quantity of oopper ore, minfog activities have 
dwindled, until in 1918 it contained only one producing mine. 
This mine, the Jumbo, owned by the A.Jasko. Industrial Co., is 
located about 8 miles south of the town of Sulzer. About 50 men 
are employed more or less continuously throughout the year. The 
ore is delivered by an aerial tram from the mine to bunkers at the 
wharf, from which it is loaded onto ocean-going steamers and trans­
ported to the Taooma smelter. No notable developments <>ceurred 
daring the year, a.11d mining was carried on at the same places 
a.nd "11th the same general results as in the past. The facts re­
garding th& geology and m.iAing devel6pments in the neighborhood 
crf this mine ha.ve been given in. eonsidero.ble detail by Wright 1 in 
a. r~nt ~port and will not be repetted here. 

t Wrtabt, c. W., Geoloa and ore deposit. of Coppe_r Mou11~lll au4 Kua1.11 Pell1Asula. 
AJuka: U. S. OeoL 8urn7 ~of. Pa~r 87 (Ill prea) . 
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The Copper Mountain group of claims, formerly an important 
copper producer, lying south of the Jumbo claims, was not visited 
by the writer. To judge from reports, none of these claims were 
productive in 1913. Prospecting, however, was carried on at several 
places on this property, and some ore that seemed to promise well 
is reported to have been found. No indications that work will be 
resumed on this property in the near future were seen. The geology 
and mineral resources of this group of cla.ims have also been fully 
described iu the report by Wright mentioned above. 

Near Lime Point, at the extreme southern entrance to Hett& 
Inlet, a. little prospecting has been carried on. As yet, however, not 
enough has been accomplished. at this place to show the cbaracte.r 
and extent of mineralization. 

BIG HARBOR Mll\"""E. 

On the west coast of Prince of Wales Island, near the head of the 
bay locally called Big Harbor but on the· Coast and Geodetic Survey 
charts called Trocadero Bay, lies the Big Harbor mine. This place 
was not visited, but the following notes, gathered from & number of 
sources, afford what is believed. to be a. fa.irly accurate description 
of the general developments. 

Big Harbor mine may be reached. directly by ocean-going vessels, 
as deep water extends all the way up to the company's wharf. No 
ships except those under special cll&rter, however, call at this place, 
so that it is rather inacc~ible. The air-line distance from salt 
water at Trocadero Bay, on the west side of Prince of Wales Island, 
to salt water on Twelvemile Arm, on the east side of the island, is 
Jess than 10 miles. A trail over a rela.tively low divide connects these 
two bays. 

The main underground developments consist of two shafts, ea.ch of 
which is about 60 feet deep. These shafts are situated about one­
third of a mile from the bea.ch, at an elevation of a.bout 250 feet 
above the sea, and about 190 feet of crosscuts and 180 feet of drifts 
have been driven from them. Stopes have been blocked out and 
during the year some ore was shipped from this property to the 
Tacoma. smelter. The ore is mainly valuable for its copper content, 
but it also contains accessory values in gold. .According to Knopf,1 

'' the ore was reported to consist of cba.lcopyrite in a lime gangue, 
but the samples shown to the writer proved to .be a. highly siliceous, 
sericitic schist, ca.ttying ~emiDated cbalcopyrite and pyrite. Some 
ore rich in black zinc blende was seea that came from the same loca.1-
ity." The ore as shipped is reported to contain normally less than 
20 per cent silica and slightly more than that a.mount of iron. No 

i KlloPt, A401ph, KJDIJ!g 1n 110utbeast~ni Alaska ; u. s. Geol. Surve, Bull. 480, p. 102, 
1911. . 
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reliable information as to the character of the country rock has been 
obtained. At Soda. Springs Bay, 10 miles to the south, carboniferous 
limestone outcrops; less than 10 miles to the north Upper Devonian 
limestones, argillites, and quartz are exposed on Klawak Inlet, and 
less than 10 miles west of Big Harbor Upper Devonian limestone is 
exposed on San Juan Bautista Island. In other parts of Prince of 
Wales Island rocks of approximately the same age are strongly min­
eralized. The conclusion that the· rocks occurring in the vicinity of 
the Big Harbor mine are of this same general age, namely, late 
Paleozoic, seems justified. 

MAINLAND. 

SMUGGLERS COVE PROSPECTS. 

On Cleveland Pen..insnla. the two main places at which mining has 
been active in the past are at the head of Smugglers Cove and on 
the west side of Helm Bay. These bays indent the southeastern 
coast of Cleveland Peninsula. and are 25 to 30 miles northwest of 
Ketchikan. At the time of the writeP's visit no mining was in 
progre$ in the vicinity of Smugglers Cove, but later in the season 
several of the claims were reported to have been purchased by a com­
pany that proposed to a.cti vely develop them. Exact information 
regarding this enterprise is not yet at himd, and consequently the 
operations are not discus.sed in th.is report. 

On the Old Glory claim, which lies about li miles northwest of 
the head of Smugglers Cove, several operungs have been made. The 
new camp is built. at an elevation of about 900 feet, and near it is a. 
crosscut 110 feet long, from the inner end of which a. 70-foot drift 
has been turned off to the south. The lead trends about N. 20° W. 
and dips steeply west. The vein consists almost entirely of quartz 
and contains only a small quantity of sulphides. Free gold was ob­
served in several of the specimens and is said to be sufficiently abun­
dant to warrant mining. Southeast of the new crosscut and drift is 

. an old adit, now somewhat caved, 75 feet long. To the left and 
slightly lower is another adit on the same vein. The presence of the 
vein between the two a.dits bas been proved by means of several 
prospect pits. The counlt-y rock throughout this group of claims is 
greenstone schist, with numerous quartz stringers. Samples of the 
disintegrated material on the surface near the vein disclosed many 
small particles of gold. Facilities were not at band for determining 
whether this gold was entirely derived from free gold in the vein or 
had been originally carried in the sulphides and separated from them 
by oxidation. 

West of the Old Glory claim is the American Eagle claim. On 
this property a short crosscut has been driven and drifts, each 100 
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feet long, have been turned o1f to the northwest a.nd l!IOutheast. The 
vein trends about N. 35° W. and dips 80uth. The country rock 
appears to be the same as that on the Old Glory claim. · 

About half a. mile west of the American Eagle claim is a. property 
formerly called the Keystone, later lmown as the Bradley, and now 
named ~he London cla.im. The underground developments at this 
place consist of 11 cr~ut 150 feet long, trending N. 30° E., 
from which drifts have been. run 120 feet N. 60° W. and 105 feet S. 
60° E . An old raise connects the inner end of the crosscut with the 
surface. The dip of the vein is in general very steep toward the 
northeast, but in places it is vertical. The vein is split into numer­
ous quartz stringers, which show considerable slickensiding. Calcite 
and siderite are associated with the quartz in the gangue. The main 
value of the ore is reported to be its free gold content. .A fine water­
power site is located near the coast about 1t miles from the mine. 
Two falls, the upper one 25 feet and the lower one nearly 75 feet, 
not more than 500 feet distant from each other, discharge sufficient 
water into the head of Smugglers Cove to furnish· a very economical 
means of supplying power for mining and milling. 

HELM BAY AND VICINITY. 

The Gold Standard group of claims on Helm Bay was at one 
time the scene of considerable mining activity, bat no work has been 
done there for six years. Many of the buildings and e. large part 
<>f the tram line tha~ was built on trestles have collapsed, though 
t.he mill still seems to be in fairly good condition. The ownership 
of .the claims is said to be in dispute, and this is given as one of the 
reasons why the property is lying idle. ..A little prospectiDg was done 
in 1913 at a place about a. quarter of a mile from the shore by one 
man, who was stripping a. series of quartz stringers that trend 
N. 10° E. and dip 60° W. Considerable pyrite occurred in the 
veins. The stripping had exposed a width of about llS feet, and 
through trus distance small qne.rtz stringers formed a.n irregular 
network.. 

Some placer gold has been obtained :from the hillside detritus 
near the main f1hah of the Gold Standard group by a. placer miner, 
who worked on the ground a. considerable part of the sum.mer. The 
gold occurs in. rather angular semicrystalline aggregates, and many 
of the pieoes have quartz and chlorite schist adhering. Th~ char­
acteristics point to the conclusion that the gold has been little trans­
ported and probably is a. residual placer below the outcrop of the vein 
rather than a. normal creek placer. The gold is said to be 920 fine. 
Only a small production was ma.de, as much of the promising area 
had been cov~ by the waste dumped from the lode mine above. 
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West of the head of Helm Bay and three-fourths of a mile inland 
occurs the contact of black slates with the greenstone that forms 
much of the country rock to the west. A lake half a. mile long lies 
near th.is contact, and the hills rise steeply to the northeast and 
southwest. West of the lllke one group of claims has been staked but 
ho.snot been prospected. East of the lake occur numerous small gold­
bearing quartz stringers, several of which have been sampled and are 
reported to carry gold in commercial qu.antities, but none of them 
bas been opened up. On the. Quartzite Ledge claim an adit bad been 
driven a. few feet on a greenstone which contained a. small amount of 
calcite and ~eminat.ed sulphides. The leads, however, have not 
come up to expectations, and one by one the claims have been re­
linquished until now practically the whole region is open for location. 

PORTLAND CANAL AND nc1sITY. 

The mining developments on Portland Canal were not visited by 
the writer owing to lack of time. Mr. W. S . Polsen, of Ketchikan, 
however, who is familiar with that region, furnished much of the 
following information. No production has been made from this 
district, but prospecting has received an jmpetus from the recent 
building by the Dominion Government of a road up Salmon River, 
through Un.ited States territory, to reach claims on the Canadian 
side of the Hne. This road has made the region accessible and has 
materially reduced .the cost of transporting supplies into the miner­
alized area. 

Most of the prospecting has been done in a belt of schists and 
metamorphic rocks that lies along the inner or eastern margin of the 
great area. of intrusives which form the country rock westward a.long 
Portland Canal. The belt of schists is wedge-shaped, being bounded 
on the east by a smaller granitic mass which lies 1 to 5 miles east of 
the main mass of the western intrusive. Numerous :smaller intrusives 
also cut the schists. The schists apparently form the continuation 
of the rooks which in British Columbia have been iealle.d by McCon­
nell i the Bear River formation and described by him as comprising 
"porphyrite, tuff, breccia, agglomerate, etc." 

Mineralization is reported to he widespread and occurs both in djg. 
ti.net veins and in mineralized zones. Pyrite is the most common 
metallic mineral and is even more abundant in the schists than in 
the veins. Gold is the main valuable mineral for which ilis type 
of deposit has been exploited. Certain of the prospects have been 
developed on deposits whose main metallic mineral is galena. This 
type is principally valuable for the silver contained in the ore. 

1 McConnell, R. G., Salmon River district: Conada GcoL Survey, Dept. Mineo, Summary 
Rept. for 1911, pp. 50-56, 1913. 
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As only a small amount of work has been done on any of these 
prospects little has been definitely determined aoout the ore-its 
commercial tenor, its persistence in depth, its mining or milling 
qualities are still unknown. In regard to the persistence of the ore 
in depth it should be remembered that although most of the minerali­
zation is in the schists some occurs also in the granite. This condition 
indicates that the ore bodies are not necessarily limited in depth by 
the granite but extend into it. To what depth this penetration goes 
should be carefully determined. In a region like that at the head of 
Portland Canal, where the granitic rock nowhere lies very deep bel~w 
the surface, the determination whether or not the minenlization cuts 
certain of the batholithic masses is important. 

REVILLAGIGEDO ISLAND. 

LONDEV AN MINE. 

The only mining on Revillagigedo Island during 1918 was done 
on George and Thorne arms. On George Ann some mining was done 
at the Londevan property, on the west side of the bay, about 10 
miles from the head, and work was continued at the Peterson pros­
pect, 3 miles farther south, and at the Mahoney prospect, which was 
formerly known as the Ash prospect, about the same distance to the 
north. 

At the Londevan mine six men were employed until the later part 
of May. The mine was then closed and, according to report, has 
not been reopened. No ore was shipped from this property but has 
been dumped in a stock pile near the wat-er's edge. In the early 
development of the property numerous surface excavations disclosed 
ore that seemed to promise well. Difficulty in developing the deposits 
by shafts led to the driving of a Jong crosscut from a point near sea 
level to intersect the vein in depth. The crosscut was started about 
185 feet above the sea. on the Port-al claim and was driven about 
S. 75° W. more than 2,000 feet to the vein mid drifts turned off to 
the north and south. Several small veins were intersected in the 
crosscut; one at 850 feet from the entrance was about 18 inches thick, 
one at 1,000 feet was about 2 feet thick, and one at 1,200 feet beveled 
the crosscut at an angle, so that its thickness was indeterminate but 
considerably greater than that of the preced!ng veins. Between 
these last two veins are two fault zones, one tending approximately 
east and the other more nearly north. These faults have afforded 
planes along which water penetrates freely. In consequence this part 
of the crosscut is wet, but the water is readily carried off by the 
slope of the crosscut: 

About 800 feet beyond the vein last noted is the main vein. At the 
place where it was first cut it was 3 to 4 feet wide and dipped west­
ward. Drifts were turned off on it, the one to the north being over 

,. 
/ 
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500 feet long and the one to the south about 1,800 feet long. The 
vein in the northern drift consists of a number of small stringers, 
which 'separate and unite in an intricate fashion. A strongly marked 
plane of moveme~t appears to form the footwall of the vein through­
out the northern drift. At the north end of the drift the vein 
gradually narrows until it almost entirely disappears, but the foot­
wall fault plane continues. At the nort°J?, end of this drift a crosscut 
has been driven west and a. large mas.s of white, glassy, little-min­
eralized quartz disclosed. In the southern drift the hanging wall 
is remarkably smooth and appears to be a. fault plane, dipping about 
65° W. At the face the vein is much broken, and considerable water 
comes into the. mine along the fracture planes. At the face the quality 
of the ore is said to improve, and the width or the vein is fully as 
great as at any other place in the mine. 

The country rock throughout the mine is dark schist with a greasy 
graphitic luster. The cleavage planes are not strongly cont-0rted 
and appear to dip in a uniform direction, except in those places 
where later faulting has inte.rrupt.ed the normal inclination. No 
granite or limestone wa.s recognized in the underground workings. 
All the schist is more or less mineralized with iron pyrite. In fact, it 
is difficult to obtain even a. band specimen that does not s.bow cubes 
of this mineral. This condition is rather surpr:ising, for the veins 
do not show a large amount of pyrite. Sulphides, it is true, occur in 
the veins, but a.t a. rough estimate they form less than 5 per cent of 
the volume. Pyrite is the most qbundant of the sulphides, but some 
sphalerite, galena, and a very little copper pyrite were also recog­
nized. Much of the gold reported to occur in the vein is said to be 
native, but no careful test of the quantity carried in the sulphides 
has been made. The gold tenor is said to increase markedly in those 
places in the vein where galena. is abundant, as at the end of the 
southern drift. 

The average tenor of the ore was not disclosed, but it is regarded 
by the owners as rather low. The estimated back of ore above the 
crosscut level of over 1,000 feet, the convenient shipping facilities, 
and the good surfaces to break to in mining should permit develop­
ment a:t a rather low cost. Much money has been spent on the prop­
erty, bot even more will be required to develop the mine to a. pro­
ducing stage. The need for additional outlay probably bas cal.Wed 
the temporary shutting down of the property. 

MAHONEY :PROSPECT. 

The Mahoney prospect is on the small bay on the west side of 
George Arm, about 8 miles north of the Londevan mine. A drift 
about 25 feet long has been driven N. 15° W. on some mineralized 
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stringers that ca.n be traced underground for nearly 175 feet. The 
last 75 to 100 feet of this drift lies in barren rock, with no signs of 
mineralization. At the northern end of the drift a strongly marked 
fault trends N. 76° E. This fault has been followed for a short dis­
tance east and west of the drift as though in an attempt t~ find the 
vein. The search apparently was not successful and was abandoned. 
The country rock in the drifts and crosscuts is mainly rather heavy, 
dark-colored blocky schist, but near the shore a nearly black ottrelite 
schist and fart her to the northeast a schistose conglomerate are 
exposed. A small a.mount of limestone also outcrops in this neigh­
borhood. 

On the hillside above the prospect is a narrow st.ringer carrying 
some galena, which occurs both in well-formed crystals and in com­
pact fine-grained masses. The vein is narrow, in few places being 
more than about 8 inches wide.. It has been traced by numerous 
shallow pits nnd trenches for several hundred feet. The ore thus 
exposed is much superior to any seen in the underground workings. 
In general the dip of the vein is rather low. Not far away is a small 
mass of granite, which from its nearness SUgg\lSta a genetic relation 
to the vein. 

J.>J.Tn::lt80N PBOSPEOT. 

The Peterson prospect, formerly called the Surprise group of 
claims, is situated on the west side of George Arm, about 2 miles 
south of the Londevan mine. Only a little work has been done there 
lately. Practically the only mining has been the opening near the 
shore of two drifts north and south of the creek. The northern drift 
is about 35 feet long and trends N. 2lS 0 W.; the vein exposed in it 
dips .abont 70° E. Considerable shattered quartz appears on the 
footwall, but the drift is driven on a. much-brecciated black mineral­
ized schist similar to that forming the country rock at the Londevan 
mine. .As at the Londevan mine, the quartz appears to carry rather 
smaller amounts of sulphides than the schists. The sulphides in the 
country rock are almost exclusively pyrite, but in the vein they are 
pyrite, galena, sphalerite, and copper pyrite. The relative abun­
dance of these minerals is approximately in the order named, pyrite 
being by far the most abundant. 

TIIOBNE ABM P:BOSPECTS. 

A.bout two-thirds of a mile northeast of the head of Moth Cove, 
a small bay on the west side of Thorne Arm near the entrance, are 
claims of the Gold Standard Mining Co. These claims are located 
on the belt of calcareous schists that lie northeast of the mile-wide 
granitic intrusion which outcrops along the shores of Moth Cove . 
. The dominant structure of the schists is their cleavage, which strikes 
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in general N. 68° W. and dips at rather low angles to the south. The 
vein on which most development work has been done trends par· 
allel to the schist but dips at a much higher angle. Mining develop­
ments at this place consist of a 75-foot drift, from a point near the 
center of which a 100-foot winze has been sunk at an angle of about 
45°. The winze is driven at a flatter inclination than that of the vein 
and consequently the lower part lies in barren country rock which 
the operators believe is a few feet above the vein. 

The vein in places is said to have been 5 feet wide, but in the 
breast of the drift the width was about 18 inches. The gangue is 
mainly quartz with subordinate quantities of calcite. Pyrite is the 
most abundant metallic mineral, but the ore is reported to carry about 
5 per cent copper in the form of sulphide. The ore is mined both for 
its copper and gold content. The gold in the ore is said t-0 be equal 
in value to the copper. 

Work at this place has been in progress more or less intennittently 
for three years, but no ore has been shipped and seldom have more 
than three or four men been employed. A small 6-horsepower gaso­
line hoist is the only machinery as yet installed. So far only a little 
water has been encountered and the walls stand well without timoor­
ing, so that mining expenses are not heavy. 

On the Sealevel group of claims. at the head of Thorne Arm no 
work has been in progress ·for about nine years, and at the time of the 
writer's visit only a caretaker was living in the region. The build­
ings are fast fallir).g into ruins and many have already collapsed, 
burying and still further wrecking the machinery that they contained. 
The only recent prospecting was done on some claims about three­
eighths of a mile from the beach. This work was done during the 
winter of 1912-13 and accomplished little more than exposing some 
mineralized vein material. The vein was similar to most of the 
gold quartz veins of southeastern Alaska in that it was not strongly 
mineralized with metallic sulphides. It was considerably fractured, 
but so far ·as exposed was not much dislocated. Between this claim 
and the beach· were numerous large bowlders of glassy white unmin­
eral ized quartz that undoubtedly have not been transported far. 

:MISCELLANEOU.S LOCALITIES. 

In the pa:st prospecting has been carried on at some places on 
Dall Island, on Annett~ Island, and on Gravina Island, but in 1913 
practically no work was in progress at any of these places. · 

DALL ISLAND. 

Dall Island lies off the southwestern coast of Prince of Wales 
Island. Copper and gold have been discovered at several places 
on its eastern coast and in the past have been most extensively 
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developed on the Mount Vesta. group of chains. This property was 
idle in 1913, but a. little prospecting was done on a group of 12 
claims on Baldy Mountain that are situated near the contact of 
a granite and limestone northwest of the Mount Vesta. group. Near 
the head of Sea Otter Harbor, a. ba.y on the west coast of Dall Island 
betwoon Juel Point and Cape Lookout, prospecting on the Moon· 
shine claim has disclosed galena ore that is said to carry a con­
siderable amount of silver. Developments at this place, however, 
have as yet not been sufficient to demonstrate the extent or quality 
of the ore. · 

ANNETTE ISLAND. 

Many years ago Annette Island was given to the natives and 
prospecting or mining by whites forbidden. This prohibition has 
led to considerable dissatisfaction, owing to the circulation of tales of 
fabulously rich Inineral deposits. Before the prospectors were 
ordered off some work had been done a.t several pla.ces on the eastern 
side of this island, notably about 1!( to 2 miles inland from the 
head of Crab Bay and along the western shore of Cascade Inlet. 
At all these places mineralization was seen, but its amount as dis­
closed in the pits and excavations, which presumably had been made 
on the most promising leads, was not great enough to warrant much 
further exploitation even if the island were open for mining location . 
.At scores of places in other parts of southeastern Alaska fully as 
extensively mineralized areas are lying unstaked. 

In the mineralized area. on the west shore of Cascade Inlet gold 
is the ma.in yaluable Inineral. It occu.rs both native and associated 
with sulphides in quartz veins in the contact zone between dark 
graphitic schists and nearly black, less deformed slnty shales. The 
native gold is said to have been particularly abundant near the con­
tact of the veins and the country rock. Pyrite and gray copper are 
the most abundant of the sulphides. They form, however, probably 
less than 1 per cent of the vein material and a.re distributed mainly 
in narrow stringers, apparently along fracture planes in the quartz. 

The mineralized area west of Orab Bay lies near the contact of 
Hmestone and quartzose schist. Gray copper is the principal me­
tallic mineral. It occurs in disseminated particles and in narrow 
stringers, of which the l.argest seen was less than half an inch wide 
and a foot long. .Associated with the gray copper is a small amount 
of galena and pyrite. At most of the openings no distinct quartz 
veins are recognized. On the old Tyee claim, however, there was 
a shattered zone in which some quartz and sulphides had been intro­
duced. At this claim some barite, a. Inineral nowhere else noted 
in the region, was recognized in stringers several inches wide, but its 
relation to the quartz and sulphides was not determinable. The 
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drainage at this place is noteworthy, for two lakes, ea.ch a qu~r 
of a. mile or more long, discharge eastward by means of a sub-­
terranean river whose co~ is determined by a ~It of soluble 
limestone. After flowing nearly half o. mile underground this water 
again appears at the surface east of t.he bills that apparently form 
a barrier to the eastward discharge of the lakas. 

CRAVL"'lA J SL;\NO. 

Gravina. Island lies northwest of Annette I sland and west of 
Revillagigedo Island. Formerly some mining was done nea.r Valle­
nar Bay at the north end of the island, near Gravina. Point on the 
east coast, near Seal Cove on the southeast coast, and at a small 
bay on the west coast a. short distance north of Dall Head, but at 
none <>f these places was mining in progress in 1913. The old pros­
pect on the south shore of Vallenar Bay has been long deserted. The 
Goldstream mine, north of Gravina. Point, was reopened a. short time 
ago, but inadequate capital and other difficulties caused an early 
abandonment of the venture. A few shallow pits, which disclosed 
somewhat mineralized rock, were noted south of the Goldstream 
mine, but these represented little more than the annual work required 
by law. 

When Seal Cove was .visited in May no work was in progress, and 
not even a caretaker was living on any of the properties. The build­
ings 8Jld equipment, however, were in a. good state of preservation, 
and a. resumption of activities was anticipated in the ncnr futut·c. 
The main development at this place consists of a. crosscut tunnel over 
2,000 feet long, driven westward from a. point near the shore. Four 
or five leads were intersected in the tunnel, and each of them hos 
been somewhat explored by short drifts or raises. Sulphides ore 
common not only in the veins, but also in disseminated particles 
throughout the country rock. The sulphides in the veins a.re mo.inly 
chalcopyrite and pyrite, but those in the country rock are dominantly 
pyrite. Subordinate quantities of gold are also reported to occur in 
the more mineralized a.reas. The rocks traversed by the crosscut are 
mainly igneous and have diverse compositions, trends, and inclina­
tions. All of them are considerably jointed, and many of them are 
f>trongly slickensided. They stand well, however, and in the c~ 
cut require little or no sup~ by timber. 

In the small bay on the west side of Gravina. Island, about 2 miles 
north of Dall Head, some prospecting for copper has been done in 
the paat, but the finds a.ppa:rently were not satisfactory, for no work 
was in progress last year. The place, however, is interesting to the 
geologist, for in 1913 in certain of the rocks near the prospect holes 
Triassic fossils were found. The presence of these fossils determines 
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the lower age limit of the mineralization of this pa.rt of Gravino. 
Island and corroborates the previously theoretically deduced conclu­
sion that the age of part nt least of the mineralization in the Ketchi­
kan precinct is Mesozoic. Similar rocks containing specifically 
identical fossils extend several miles north of this bay and include 
the previously reported but now abandoned prospects about 6 miles 
north of Dall Head. 



MARBLE RESOURCES OF THE JUNEAU, SKAGWAY, AND 
SITKA DISTRICTS. 

B y ER:t-."EST F. BURCHARD. 

INVESTIGATION. 

In the autumn of 1912 the writer made an examination of the 
marb]e areas on Prince of Wales, Kosciusko, Marble, Orr, Tuxekan, 
Heceta, Ham, and Revillagigedo islands, and in the autumn of 1913 
this work was extended to deposits on the mainland bordering Blake 
Channel, Stephens Passage, and Glacier Bay, on sel·eral islands in 
Glacier Bay, and on Cbichagof and Admiralty islands. About nine 
weeks in all was spent in the field work of the two seasons, which 
involved cruising along about 1,500 miles of shore line in small gaso­
line launches. The results of the work completed in 1912 were pub­
lished in Survey Bulletin 5421

1 and in the following pages notes are 
given concerning the occurrence of the deposits examined in 1913 
lying north. of Frederick Sound. The Qlarbles of the whole area will 
probably be described later in rnQre detail in a single bulletin. 

The petrologic character of the intrusive and metamorphic rocks 
associated with the marble deposits was determined by J. B. Mertie, 
of the United States Geologies] Survey, and the writer herewith ex­
presses hia appreciation for this service. 

TYPES AND DISTRIBUTION OF MARBLE. 

Several types of marble are found in the Juneau and Sitka dis­
tricts, including fine and ooarse grained white, gray, and green 
marbles, sclustose, banded varieties, and dense, noncrystalline lime­
stone of various mottled colors. This paper will _treat only of the 
macroscopic character of the marbles and will group the deposits 
geographically rather than by varh~t,ies, but it is expected that in 
the proposed b1!11etin the marble dePQSits will be described according 
to grad.ea of fineness, ~W\e with the as.sistanc.e of microscopic data, 

1 Burchard, E. F., :Marblo reeol11'Ces of Ketchib.n and Wrangell dletrlcte: U. 's. Geoi. 
8urn1 Ball. l!f~, .P.P• 112-TT, 1913. 96 
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which will be available later, the marbles can be more accurately · 
classi tied than they can be through visual examination. The fol­
lowing table gives a rough outline of the most important marbles 
noted in the reconnaissance of 1913. The terms fine, medium, and 
coarse, describing the grain, are here used rather loosely. A marble 
is described as having a. .fine grain if its grain is just visible to the un­
aided eye or if it is still finer. A coarse grain is one in which the 
grain diameters range generally between 0.5 and 2 millimeters. The 
medium grain falls between the fine and the coarse. These three 
grades correspond to the six grades established by Dale 1 in his study 
of Vermont marbles, which ranged, according to his classification, 
from extra fine to extra coarse. 

D'strlbut«m of marble, lJ1f varlet,es,• 'n Juneau, Skagwav. and S#lea dktrlclt, 
.Alaska.. 

Color. Oraln. 

Glacier Bay, aouth of Bandy Cove, mainland .. . . •.....•...••..•. 
South Marb16 Island •••••.••..••••••••••••• •..•• .••• •• •••••••• . • 

Fine BasbtB•f;i~~lslmd .......... . ... ......... .. . ........ . 
• • • • c:IJ.lchall!lf , oove llOOth of Buket Bay ....... ..... ........ . 

Marble Cove, AdlnlnliJ' lsland ••••••••••.•.... : ....•...•••.•••. 
Admlnlty 1slaDd, Hood Bay .................... ............. .. 

Wb.lt. and n'6rly SouthM&rblelsland ...................... ..... .... . .... ...... . . 
whit.a. Medfw:n. Tenakee, Cbkbsgol lsland •••••••••.•.•...•.. •• ..•...••.. .••••. . 

llarbleCo'Oe, Admlnlty bland ............................. .. . . 

eoane .. =r~=~:::::::::::::::::::::::: : : : ::: : : : : : ::: 
Marble Co'Oe, Adm.lrllhy Island ••••. ....••. •..•.... .•.. ... . . •. .• 
Olacler Bay, south of Sandy Cove, malnland . ....... . . .... ..... . 

'Ftne.... Baaket Bay, Chlchagot Island . •.•..... .••• ••.. •. . . • ••.• • ••.• • ••• 
Cove 6ootb Of Blmet Bay, Chlcb&gof blaDd .•. •..•....•..••.... 

Oray... . ... . .. •. . •. ltled!Um. Glader Bay,= Cove. ............................. . . . .. . .. .. 

eo.- .. ~~c:le, A.<1.mir&ii;:wan;;::: ::::: :::::::::: :::::: ::::::::: 
South llarbl6 lslalld. •••..•.................•...•........ . .....• 

Fine .... Baaket Bar, Cb.lcbagoflsl&nd .......... .... . ...... . ... . .. . ..... . 
Whit.a nd Beach south of BasUt Bayt. Chlehagof lsland ..•.. . .. . .......... 
ban~ 1 d 1!~1c{ Co'OelOUth of Basket Bayd.uhlchagof Island. .•. .... ...........•. 
ntzi.c!. M*1Jum Llnlestone Inlet1 m.llhJlan .................................... . 

• WarbJe Cove, A.ammuty Isl&nd •••••.••••••.•..•....•••••••••.•• 
Coane ..... .. do ............... .... .................... .... . ............. . 
Pine •• •. ....• do ••.••.•••.•••..•....•••.•••••.•.....•...................•. 

Limestone l.oltt, malnland •.....••.............•...••........••• 
8cb~~·- .. ~. Medium. PolntR~bum,Admlralt;ylsl&nd ••••......•.... ..... . : .••....• 

...... ...u<U llMW. CO"~dmlralty ISiand •• • ••.•.......•... ... .• . ... . ..••. 
T~,c ofia18nd •••• .. . .•...•..••........ ...........•• 

Coane • • Point Hepburn, dmiralty lsland ............................. . 
M&rble COve, Admlnlity hland ••••. •... ...•. .... ....•.•.•....•. 

MotUed ........ . .... Fine •••• ~~~3i~~1°f:::3:.~~::::::::::::::::::::::::::::::: 
Orem .............. . . . do ..... OlaolerBay, ee.stoCSand~ve. ... ............... . ............ . 
Blue ...... .... ... . ... .. do..... Baeket Bty, Chiehagof •• ••••. ••••• •• •• ••••• •••••.•.•••. •. 

No.on 
Pl.III. 

a,~ 
J1 
13 
15 
18 
7 

10 
l7 
G 
8 
9 
u 

811 
13 
2 
8 

15 
7 

11 
12 
13 

l 
l7 
16 
1S 
l 

1' 
16 
9 

1' 
16,tg 

10 
5 

11 

As shown in this t.able, m&MeS of marble oocur in places on the 
mainland in the Junea.'U and Skagwa,y districts e.n.d on several of the 
islands in the Juneau, Skagway, and Sitka distriots, including Chi­
oha.gof Island, Admiralty Ista.nd a.nd certain small islande ia Glacier 
Bwy. The a.pproxima;te loe&tions of the dep09its described below are 
shown on Plate III. · 

•Dale, T. N., The com111enilal marblea of wcetorn Vermont; U. S. Geol. BllJT81 Bull. 
G21, p. 54, 1912. 
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TOPOGRAPIDC AND COMMERCIAL RELATIONS. 

The mainland and islands of southeastern Alaska a.re generally 
mountainous, and there is little level land either as upland area or 
a.long the shores. Along much of the coastline the hills and mountains 
rise abruptly and the dense forest growth, ex-tending down to the level 
of high tide, overhangs the steep banks. The islands are separated by 
an intricate system of waterways and fiords, known locally as straits, 
canals, channels, passages, sounds, narrows, inlets, bays, coves, and 
nrms, some of which reach far inland. Many of these wat.erwa.ys are 
very deep and can be safely navigated by the largest ocean steamers, 
but some are so shallow as to be navigable only at high tide by boats 
of moderate draft. The coast and entrances to harbors a.re rocky, 
and in places the greatest care is necessary in order to avoid rocks 
that are barely submerged. The topography is so rough that only in 
favored localities or at great expense can wagon or tram roads be con­
structed. The waterways are therefore of great value ]n affording 
routes of communication between different portions of the region and 
between this region and the Pacific coast ports of the United States. 
Indeed, were it not for water transportation the mining and quarry­
ing i.Qdustries in southeastern Alaska could scarcely have been 
developed. 

Some of the deposits of marble are situated on the shores of shel­
tered bays that are deep enough to afford anchorage or wha.rfage for 
ocean-going freight vessels. Others, however, are on rocky, exposed 
portions of the coast, and still others are a mile or more from the 
shore and at considerable altitudes. Naturally the deposits most 
convenient of access will be developed first. Freight rates have been 
much reduced in the last few years through competition, and are 
reported at present to be moderate. 

The rock surface is m general thickly overgrown with small to 
medium-sized timber and dense underbrush and has a. soil cover of 
decayed wood, moss, and mold, from a few inches to 3 or 4 feet 
thick as a. rule, but thicker in hollows and crevices in the rock. The 
timber consists of hemlock, spruce, and cedar, which have in few 
places a. maximum diameter of more than 4 feet. At the north, in the 
vicinity of Glacier Ba.y, the timber is much smaller but the undei:­
brush is dense. 

Several marble quarries have been opened in the Ketchikan and 
Wrangell di$tricts, although only one is being operated on a com­
mercial scale,1 but as yet no quarries have been opened in the districts 
discussed in this paper. 

GEOLOGIC RELATIONS. --...• 
M9st of the marble beds in southeastern A.laska appear to be por­

tions of extensive belts of limestone that have been metamorphosed 

• U. S. Geol. Survey Bull. 542, pp. 52-77, 1913. 

60553°-Bull. 592--14-7 
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either at or near the contact of an intrusive mass of granodiorite or 
else by the general metamorphism of the region. Both the limestone 
and the marble are cut in many places by thin dikes, principally of 
basalt, andesite, da.cite, and diabase, all more or less altered and con­
taining secondary calcite, and in places the marble beds a.re inter­
strati.fied with schists and lavas. The limestone beds associated with 
the marble masses are of Paleozoic age and at a few places, notably 
in northern Prince of Wales Island and vicinity, have yielded fossils 
that a.re regarded a.s Silurian or lower Devonian. 

MARBLE DEPOSITS.1 

LntESTONE INLET. 

The deposits of marble in the vicinity of Limestone Inlet are about 
21 miles inland :from the mouth of the inlet, or 1 to 11 miles from 
deep water (~o.1) . Outcrops on the north bank of Limestone Credt 
consist of medium-grained grayish-white marble, banded in places 
with da1·k-gra.y streaks and veins of \'Vhite calcite of coarser texture. 
Portions of the beds have a grayish-green color, possibly due to 
surface stains. Some parts of the mass are scbistose and carry 
hornblende, mica, pyrite, and thin veins of quartz. The gray and 
green varieties are both susceptible of a. fair poliSh. Th~ marble is 
cut by two .or more sets of joints into blocks from a few inches to 3 
feet thick. The strike of the rocks is apparently between N. 25° W. 
and N. 30° W., and the dip is steep toward the northeast. 

Two groups of marble claims have been located on this deposit, 
and two small prospect openings about 200 feet apart have been 
made near the creek bank. Between these two openings severa.l 
natural exposures in the bank of the creek indicate the presence of 
schistose marble. 

With the exceptions noted the ma.rble deposit is covered by forest 
growth, and little could be ascertained as t.o its extent or structure 
beyond the indications afi'orded by the few exposures. In order to 
develop this deposit a tramway must be built from the property down 
the creek to deep water in Limestone Inlet, a distance of about li 
miles. The cutting a way of some rocky points and the building of 
half a mile or more of trestle would be involved in the construction of 
the tramway. 

GLACIER BAY. 

Limestone and marble deposits outcrop on the mainland on the east 
shore of Glacier Bay in the vicinity of Sandy Cove. Along the north 
shore of Sandy Cove (No. 2) marble is exposed for 600 feet or more, 
and the deposit extends back into a low ridge 50 to 75 feet above the 

1 In lbe deacrtpt1on of the de1!091t• the numbers In pueotbeaea reter to correapon.ding 
number11 on Pl. Ill. 
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water. This marble is hard, 0£ a light-gra.yish color, and generally 
of.medium grain but contains many small bodies of calcite of vary­
ing size. Nearly obliterated traces of fossil brachiopods were noted 
in it. The marble is brecciated in places and has been disturbed by 
the intrusion of dikes. Some of the brecciated portions contain 
magnesium carbonate. The beds here are 3 feet or more in thickness, 
strike northward, and dip about 40° W. Where exposed the ma­
terial is so jointed and fractured that little stone of commercial size 
is obtainable. 

Bordering the east shore of the cove next s<>uth of Sandy Cove 
(No. 3) are beds of' variegated marble and partly metaµiorphosed 
limestone. The colors include gray with bluish veins, cream with 
yellow veins, reddish, mottled chocolate and pink, and mottled grayisb 
green and drab. The rock is fine grained, hard, and brittle and 
takes a good polish. It is generally much fractured at the surface, 
especially the gray limestone. Traces of stylolites or suture joints 
were observed in the gray marble. The beds strike about S. 50° E. 
and dip steeply toward the northeast. This belt of rocks is about 
500 feet thick and extends an indefinite distance southeastward into 
the mountains. The bedding of the rock is variable, but for the most 
part the rock is fairly massive. Dikes of diabase cut the beds in 
east and northeast directions, and the jointing runs generally in the 
same directions. The ridge which the marble forms is a.bout 50 feet 
high at its northwest end, where a low cliff has been cut by the 
stream that Jlows into the cove, but toward the southeast the ridge 
rises to 500 feet or more in height within a quarter of a mile. 

Three claims, aggregating 3,960 feet in length, were at one time 
located on the strike of these beds, although little assessment work 
appears to have been performed. The really desirable and com­
mercially valuable stone is probably scarce, and much prospecting 
will be necessary in order to establish its true extent and value. 

The bold cliffs on both sides of the entrance to the cove next south 
of Sandy Cove and also extending southward from it (No. 4) are 
composed principally of fine-grained, hard, brittle, much-fractured 
gray limestone, cut by many diabase dikes generally 2 to 10 feet 
thick. A.long the contacts between the limestone and the larger dikes 
the limestone has been locally metamorphosed to white crystalline 
marble, but not much marble of this sort is available. 

In the float near the mouths of the two creeks that flow into this 
cove, which drain mountain glaciers, there are many bowlders of 
good white and veined marble, and in the canyon of the northern of . 
the two creeks, at about a mile from the mouth of the creek (No. 5), 
an outcrop of fine-grained grayish-green, partly metamorphosed lime-

. stone 10 to 12 feet thick was observed. 
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Two islands in Glacier Bay, North Marble Island and South 
Marble Island, are composed wholly of marble, and others, such as 
Willoughby and Sturgess islands, show areas of limestone and marble. 
The two Marble islands lie about 12! miles south of the entrance to 
Muir Inlet and are about li miles apart. According to Coast and 
Geodetio Survey chart No. 8306, North Marble Island (No. 6) is about 
half o. mile in length from north to south and its greatest width is 
less than a third of e. mile. The highest point is probably about 300 
·feet above the sea. The marble exposed in this island is yellowish to 
grayish and is stamed along fracture planes. The rock is medium 

·coarse in grain and on weathered surfaces is generally soft and 
friable. Some portions of the rock are cherty; other portions are 
brecciated. Thin dikes of a. dark fine-grained volcanic rock which 
appears to be altered spessartite cut the marble beds. The strike 
of the beds is nearly north. The rock has been jointed and in 
places shows sma.11 folds. The island has been glaciated, but weather­
ing has been active and has produced through solution of material 
a.long joint planes and rounding of intermediate portions a bowldery 
appearance over much of the rock surface. Most of the rock is bare, 
but in crevices there is a thin cover consisting of mossy soil and vege­
tation, and hollows where loose material can find lodgment contain 
small quantities of glacial clay, gra:1rel, and bowlders. The island 
is surrounded by fairly deep water, but the shores a.re abrupt and 
atrord no harbor. 

South Marble Island (No. 7) is similar in character to North 
Marble Island, but is a trifle longer, being about three-fifths of e. 
mile in length. The maximum width is less than half the length, 
ttnd there is one indentation where the island is neai-ly cut in two at 
high tide. The maximum height probably does not exceed 250 feet. 
The marble here is mostly fine to medium-grained white ma~ria.l, 
although there is a little that is veined with gray, and a little is 
brecciated. A few small inclusions of fine-grained nonmetamor~ 
phosed limestone were noted. The marble takes a good polish. The 
rock is cut by a few dikes of diabase ranging from less than 1 foot 
to S or 4 feet thick. The general strike is north, and joints cut the 
rock in several directions. These joints are so numerous as probably 
to interfere with quarrying the marble at the surface. It is possible, 
however, that all of them may not extend to great depths. Part of 
the surface is bare and part is covered to a depth of a few inches to 
3 feet with glacial debris supporting a growth of mossy turf and . 
i;hrubs. There is some shoal water in the vicinity of South Marble 
Island. 

Willoughby Island (No. 8) is in the western part of Glacier Bay, 
about 18 miles north of Icy Strait. It is about 4! miles in length 
and 9 miles in width, and reaches a height of nearly 1,600 feet. The 
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. south half of the island is composed mostly of gray limestone. · A.t 
about the middle of the east side a small area of marble projects 
into the bay. This marble is coarse grained, of cream and light-gray 
colors, and brecciated in places. Some patches of chert show on 
weathered surfaces. The marble is cut by dikes of greenish-gray 
micaceous, py1·itiferous rock, probably dacite, and is jointed. In 
some places the joints are closely spaced, but in others there are 
masses of marble that show no joints for 20 to 30 feet. The gray 
brittle limestone south .of the marble outcrop is closely fractured and 
jointed. The exposed marble extends for about 500 feet along .the 
shore and rises to a height of 60 to 70 feet above the water. Near 
the shore the surface of the marble shows glacial grooves and strire. 
Back of the wave-washed exposure there is a growth of shrubs and 
smaU trees. 

CHICHAGOF ISLAND. 

The eastern shore of Chichagof Island from Peril Strait north­
ward to Icy Strait is composed largely of Paleozoic rocks, includ­
ing limestone, sandstone, phyllite, schists, and greenstone lavas and 
tuft's. Between :Peril Strait and Point Augusta there is consider­
able limestone and some marble. The most promising deposits were 
noted in Tenakee Inlet and in Basket Bay and vicinity. 

TENAKEE .INLET, 

In the north side of Tenakee Inlet, from 1 to 2 miles east of 
Tenakee post office, marble is exposed at several places, in some of 
which it forms low bluffs 30 to 50 feet above the beach. There are 
fllso exposures on the banks of the large creek that flows into the 
inlet about a mile east of the village (No. 9). From a quarter to half 
a. mile above the mouth of the creek the marble forms low steep bluffs. 
It is coarse grained and much fractured, and some of it is schistose . . 
The color is mostly white, but some of it, especially the schistose 
parts, is white and green. This deposit was at one time located as 
a marble claim by persons sojourning at the Tenakee hot springs. 
On the beach (No. 10), about li to 2 miles east of Tenakee post office, 
the marble exposed is brittle and ha.rd and ranges from white to 
gray in color, some being gray and white banded, and there is also 
a little that shows mottlings of green and pink. It is generally of 
medium grain, but· some, particularly the mottled stone, is fine 
grained. Specks of pyrite are present in places. The general strike 
of the rocks is northward, but the bedding is obscured by the folds 
and fractures, which are very prominent. The fractures are locally 
so close together that good hand samples can hardly be obtained 
from surface material. The marble is cut and impregnated by so 
much altered volca.nic rock as to be of little value in some places, but 

. -
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in others it may be possible to find material suit&ble for qnr..rrying. 
Except where exposed on the beach and in stream cuttings the marble 
is coneealed by a. heavy forest growth. 

BA8XET BAY AND VICINITY. 

Basket Bay (No. 11) is o. short, narrow arm of Chatham Strait 
about 8 miles south of Tenakee Inlet. Although only about a third 
of a mile wide and li miles long, it affords· good anchorage and good 
protection to vessels. The marble in the vicinity of Basket Bay is 
chiefly of fine grain. With reference to color there are four prin­
cipal varieties-gray, gray and white banded, white, and dark blue 
with calcite streaks. On the southwest shore of the bay the marble 
is exposed almost continuously. Here the rock is massively bedded 
but weathers to thin spalls. The strike is N. 80° W., and the dip is 
steep toward tlie northeast. Myriads of small fractures cut the . 
surface rock into small rhombohedral blocks, and the seamed condi­
tion extends up into the bluffs back of the bay. The marble is cut 
and impregnated in many places with seams of altered hornblende 
andesi.te. There is probably u.n enormous quantity of marble in this 
vicinity. The deposit on the southwest shore of Basket Bay appears 
to extend to the top of the 2,400-foot peak southwest of the bay. The 
4,000-foot mountain to the nortliwest, 4 miles from the head of the 
bay, appears to be composed of limestone or marble. This was not 
proved, but the appearance of the weathered summit and slopes 
&trongly suggests calcareous rock, and the mountain is directly in the 
line of strike between the Bnsket Bay and Tenakee marble areas. 

Marble beds form the shore of Chatham Strait southward from 
Basket Bay to the next small cove, a distance of more than a mile. 
Some of the marble exposed here (No. 12) is of excellent quality 
and is susceptible of a good polish. It is all fine gr&itled and is gen­
erally banded with bluish gray and white. The beds strike N. 30°-35° 
W. and dip steeply toward the northeast. The rock is cut by many 
minute :fractures above tide level, has been closely folded, and com­
monly shows fl.ow structure. Small faults are strikingly brought out 
on polished surfaces. The banding, the folds, and the flow structure 
are beautifully shown on the wave-scoured bea.cb. Nowhere, however, 
is the marble for any considerable distance nee from joints or from 
basaltic dike material. The bluffs are steep here .and are surmounted 
with forests. 

At the point (No. 13) on the north side of the small cove men­
tioned above the marble is mostly fine grained and white, although 
there is a little interbedded light gray. It is rather soft and friable 
above tide level in the cliffs, where it bas been subjected to severe ex­
posure, but it presents a handsome appearance. The characteristic 
jointing, fracturing, and intrusion by dikes have .affected the beds 
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here in no less degree than in other places along this shore. At the 
head of the cove is exposed a .fine-grained gray and whi~ banded 
ma.rble, which was traced three-quarters of a mile or more up the 
creek that empties into this cove. The beds are massive where un­
weathered, as, for instance, below high-tide level or below the level 
of the creek, but they show much fracturing where exposed to the 
weather. This condition suggests that the action of frost may have 
played an important part in opening fractures caused by ~rains. 
Flow structure and beautiful examples of folding a.re common. The 
whole o.rea seems to have been impregnated with thin dikes of horn­
blende andesite and stringers after the folding OOCW'red. 

In order to definitely appraise the value of this interesting area. 
of marble, considerable prospecting with the core drill will be neces­
sary, trails must be cut into the interior , and the marble must be 
explored on the slopes of the mountains. 

ADMIRALTY ISLAND. 

The shores of Admiralty Island from Mansfield Peninsula to 
Chaik Bay and from Pybus Bay to the head of Seymour Canal are 
made up largely of limestone and schist. The general distribution 
of rocks alongtheshore line of this island is shown inPlateXXXIII 
of Bulletin 287,1 although slight modifications should be made in 
this map as a. result of r ecent observations. For instaooe, the" Mar­
ble Bluffs" on Chatham Strait, nearly opposite Tenakee Inlet on 
Chichagof Island, have been found to be composed of quartz mon­
zonite, a. Hght-colored granite rock, instead of marble, as heretofore 
popularly supposed. In parts of the limestone belts the limestone 
has been metamorphosed to marble, some of which is of good quality 
and some of which is schistose. Exposures of marble were examined 
on the west shore between Cube Point a.nd Point Hepburn, also south 
of "Marble Bluffs" and in Hood Bay, and search for marble was 
ma.de at many intermediate points and in Pybus Bay. 

POINT llEPBUIU~ . 

From 1 to li miles north of Point Hepburn (No. 14) extends an 
area of medium to coarse grained schistose marble, .which is white 
with gra.y, green, and black scbistose bands. It includes nodules and 
lenses <>f .fine-grained rock that probably contain magnesium carbon­
ate. In places along the schistose planes pyrite is abundant. The 
rock occurs generally in beds 2 to 5 feet thick, but owing to the schis­
tose structure it weathers to thin bands on the edges: of the beds. The 

1 SQencer, A. C., The J"uneau gold ~It, Alaska ; and Wright, C. W., A re<:0nnab1sance ot 
Admiralty Island, Alaska: 0. S. Geo!. Survey Bull. 287, 1906. Tb.ls bullet1D is ont ot 
lltoek at the Survey but may be purchased from tbe Buperl.Dtendent of Documents, Wash· 
lqton. D. C., tor 75 cents. 
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beds a.re cut. by qua,rtz veins and a.re interbedded with green schist. 
The rock takes a. fair polish, but owing to the presence of the sch.is­
tose bands the polish is uneven. The beds strike N. 50° W., a.nd 
stand almost vertical. There has been some close folding, but for 
the most part the bedding or schist planes are ftat. This exposure 
forms a low bluff for about half a mile along Cha.tham Strait, and 
the direction of strike carries the beds into a prominent ridge toward 
the southeast. On the beach the beds a.re not well situat.ed. for quar­
rying, as the bluff is steep and high tide reaches its base, but if the 
quality of the material should warrant exploitation, a quarry could 
probably be opened in the slope of the ridge and the product 
trammed to the cove near Point Hepburn, where anchorage for boats 
of medium draft is available. 

MARBLE COVE AND VICINITY. 

On Chatham Strait from 2 to 4 miles south of "M.arble Blu.fi's," 
1 mile north of a. small notch in the shore w4ich will here be called 
Mitrble Cove, is a deposit of max·ble possessing considerable scientific 
interest and possibly some commercial value. At this locality (No. 
15) the marble is interbedded with bands of gray a.nd green mica. 
schist and white to gray; variously banded quartzite. The marble 
layers range from 1 inch to 3 or 4 feet in thickness. The schist bands 
are generally 1 inch to 5 or 6 inches thick, and some of the bands of 
quartzite are a little thicker, but rarely exceed 1 foot. The marble 
is medium to coarse grained and is gray, white, pink, and green. 
All of it is susceptible of a. fair polish, a.nd the quartzite t-ake.s a­
glassy polish. The beds strike N. 60°-65° W. and are nearly ver­
tical. They are cut by small dikes of dark-green hornblende dacite 
which send out stringers between the schistose layers. Folds are also 
exhibited by the varioolored bands. This outcrop is exposed in a 
strip about 50 feet wide along the bea-eh for a quarter of a mile or 
more and is partly submerged nt high tide. It is bounded by a 
bluff which also contains alternate bands of marble and schist, the 
latter predominating. In strike with these beds, 1 to li miles toward 
~he southeast (No. 16), a similar body of banded marble, schist, and 
quartzite is exposed by a steep mountain stream . 

. The wave-washed beach exposures of this banded rock afi'ord some 
sections of very attractive material, and if it can be quarried advan­
tageously it should be possible to obtain a. large quantity of material 
here that might be suitable for certain classes of interior decorative 
work. The matter of sawing and polishing this rock, which con­
$ists_of alternating bands of material of variant degrees of hardness, 
is not so simple as in the case of a more homogeneous rock. However, 
l&!P bloe:ks of similarly banded schistose marble found on Moira 
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Sound, Prince of Wales Island, have been cut and polished and 
yielded very handsome .finished slabs. 
· About a. quarter of a mile to a. third of a mile north of Marble 
Cove occurs another strip of attractive marble. The beds here also 
strike N. 60°-65° W. and stand nearly vertical. The total width (or 
thickness) of the exposure is 115 to 130 feet. It extends 500 to 600 
feet along the beach and in places forms a bluff 40 feet high. From 
40 to 50 feet of these beds at the northeast side consist of medium­
grained gray ma.rble, closely banded with thin dark-gray layers. 
The southwest 75 to 80 feet is coarse-grained yellowish-white and 
greenish-white marble. Dikes of basaltic rock cut the beds, but 
not so closely as to seriously interfere with quarrying. 
· At the north side of the entrance to Marble Cove is exposed a 
fine-grained white marble. The rock strikes N. 60°-65° W. but is 
so badly fractured that the bedding is indistinct. The quantity of 
this grade of stone seems to be small, as the material passes toward 
the north into coarser yellowish marble. 

Another deposit of marble was noted on t~s pa.rt of the .Admiralty 
Island shore (No. 17) about a third of a mile south of Marble Cove, 
just south of the mouth of a large creek. The marble is of medium 
grain and comparatively hard. Some of it is white and some is 
white and gray banded. Both varieties take a. good p~lish . The 
outcrop extends for half a mile or more along the beach and forms 
a bluff about 50 feet high, back of which is n. fiat wooded ternce 
several hundred feet wide, developed on the marble. The marble at 
the base of the bluff is of a dazzling! white color, having been 
smoothed a.nd polished by the surf. The rock is massively bedded 
and strikes northwest. J oints and dikes cut the beds, but not closely 
enough to interfere with quarrying. A quarry could probably be 
opened conveniently on the terrace above the beach, but as there is 
no harbor at this point boats could be loaded only at times of calm 
wat.er . 

.Adjoining this deposit on the south is an area of 'al tered quartz 
diorite, shown OD Plate xxxrn of Bulletin 287 as extending 
southward nearly to Parker Point. South of Parker Point to Chaik 
Bay is an area in which schist predominates and in which no desirable 
marble was noted except at Hood Bay. 

ROOD DAY. 

Some fine-grained white marble was noted in two places on the 
northeast shore of Hood Bay (No. 18), almost due east of Distant 
Point. In hand samples this is a very beautiful marble which takes 
n good polish, but its availability in large blocks and in large. quantity 
is questionable. The marble is associated with schist and becomes 
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schistoee in the direction of the strike, which is apparently N. 70° E . 
The beds are rather slabby and dip about 20° SE., although the angle of 
dip is variable. The surface rock is jointed into small rectangles, a. 
f ew inches to 2 or 3 feet a.cross. Veins and eyes of quartz were noted 
in the marble. The first expooure measured about 500 feet between 
its borders of schist and possibly 100 feet on the strike, between mean 
tide level and the wooded bluff. When traced up the hill the texture 
was found to become schistose. .At the second exposure, about a. 
quarter of a mile to the southeast, the material is similar in character, 
but has been much fractured and carries considerable quartz in eyes 
and veins. 

SUMMA.RY. 

Factors controlling v®ue.-The value of a marble deposit in south­
eastern .Alaska can not be judged by sma.11 surface sn.mples alone, 
although tests of sueh samples may be of considerable significance. 
The character of tl;ie deposit as a whole, or at lea.st so much of it as 
will be required for a quarry, must be considered, as well as extent, 
color, lack of objectionable impurities, such as silica, pyrite, and 
argillaceous or organic matter, soundness, absence of fractures or 
joint planes and of intersecting dikes, facility of quarrying and 
loading on vessels, distance and freight rates to markets, and com­
petition. 

The feature that will probably cause the most serious hindrance 
to profitable quarrying in southeastern Alaska. is the fracturing and 
jointing of the beds. Ob$ervations have sho,vn that this condition 
ts very prevalent at the surface in this region, nnd such quarrying 
as has been done has showp that the cracks extend 60 feet or more 
below the surface. It is, of course, possible that at greater depths 
sounder stone will be found, but it is not profitable to be obliged to 
reject a large percentage of waste simply because the percentage of 
available blocks of the requisite size is limited by the structure of the 
deposit. The excessive moisture and the influence of the dense 
vegetation in this region have softened the surface marble in places 
to surprising depths compared with those in other well-known marble. 
regions. 

The practical judgment of a competent marble quarryman is neces­
~ary to decide many of the questions relating to the availability of 
the stone. Cross trenching, a. common form of prospecting to deter­
mine the surface extent of o. marble deposit, must be supplemented 
in southeastern .Alaska by the core drill. A carefal study should be 
tnade, at the surface, of the directions or strikes of the various 
systems of joints, their minimum, maximum, and average spacing, 
the direction and angle of their dip, and the nature of the fractur· 
ing that is not related to the systematic jointing. A sufficient num­
ber of holes should then be drilled to such depths and in such direc-
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tions that a definite idea may be obtained ss to the character of the 
beds below the surface, especially in relation to fracturing and joint­
ing and the hardness of the marble. 

Tests of the cores, including chemical analyses, measurement of 
size of grain, absorption, porosity, compressive strength, and polish, 
are all of great value, but satisfactory tests for strength and polish 
may not be practicable unless the core is 2 inches or more in diameter. 

Deposits of possible ecorwmw impo-rtam.oe.-While some of the 
deposits of marble described in this paper possess elements of possible 
value, not all of them seem to warrant prospecting, and even those 
which have appeared most favorable on cursory inspection may prove 
on prospecting to be totally unfit for exploitation. 

Of the deposits whose surface appearances suggested that further 
investigations might be warranted whenever the demand for marble 
on the Pacific coast exceeds the present production, the white to white 
and gray, moderately coarse grained marble a. third of a mile south 
of Marble Cove, on the Chatham Strait shore of Admiralty I sla.nd 
(No. 17), seems to rank first. The terrace form of this deposit sug­
gests a favorable site for a quarry. There is an abundance of timber 
4Ild fresh water here, and although the harbor near by is small, 
breakwaters and docks could be constructed that would afford pro­
tection and facilities for loading vessels. Next in importance to this 
deposit is the white and gray ba.nded marble in the vicinity of 
Basket Bay and the neighboring cove to the south, 011 Chichagof 
Island (Nos. 11, 12, 13). As is suggested on page 102, there appears 
to be a. very large body of marble in this vici nity, and the larger the 
deposit the better should be the chances of finding &. portion of it 
workable. · 

Limestone Inlet opens directly on one of the highways of travel, 
Srephens Passage, and is close to a base of supplies at Juneau; there­
fore, although the surface appearance of the marble 1 mile above the 
head of this inlet (No. 1) does n ot suggest a high quality of stone, 
it is posfilble that the hope of finding a good marble deposit in this 
advantageous location may warrant more thorough prospecting. 

As to the remaining deposits l ittle encouragement can be giveti. 
regarding tl1e possibilities of their exploitation under present con­
ditions. For special ornamental purposes, where cost is a minor 
consideration, some very unusual marble may be obtained from the 
schistose deposits on .Admiralty Island near Point Hepburn and 
north of Marble Cove, but it is doubtful whether these deposits can 
now be quarried profitably. .About the shores and islands of Glacier 
Bay there are indications of an abundance of marble, but it is prob­
able that the uncertainties <>f navigation in this bay and the scarcity 
of large timber will long retard active quarrying there. 





A BARITE DEPOSIT NEAR WRANGELL. 

By ERNEST F. BURCHARD. 

LOCATION. 

An interesting deposit of barite was found by the writ.er in Sep­
tember, 1913, on one of the Castle Islands in Duncan Cana.I, a. long, 
narrow, shallow bay that extends northwe.rd into Kupreanof Island 
from Sumner Strait. The Castle Islands, which consist of a group of 
six or seven islets ranging from 600 feet to 1 mile in length, a.re about 
7 miles northwest of Beecher Pass, one of the entrances to Duncan 
Cana.I. Duncan Canal lies 3 to 10 miles west of the well-known 
Wrangell Narrows, and the barite deposit is about 40 miles northwest 
of the town 9f Wrangell, the distance being measured along tho 
navigable waterway. The nearest port is Petersburg, at the north 
end of Wrangell Narrows, about 25 miles distant. 

The approximate location of this deposit is indicated on the map 
(Pl. III) which shows the marble deposits in a portion of southeastern 
.Alaska. 

FORM AND EXTENT. 

The deposit of barite forms a. rock mass on the east side of the 
second island in the group, counting from the southeast. The mass 
stands as a. block connected with the rest of the island by a low, 
narrow neck, about 200 feet long, that is covered by water to a depth 
of 5 to 10 feet at high tide. The top of this ha.rite outlier stands about 
35 feet above high-tide level. The mass as exposed is roughly elliptical 
in shape, its major axis extending in a. direction about N. 30° W. 
It is pOMibly 75 feet wide by 200 feet long at the maximum. 
(Seo fig. I.) Its extent below low water would be difficult to determine, 
and its thickness, measured perpendicular to the la.mi.nation, is un­
oorta.in, but it is probably not less than 140 feet. Near the southeast 
end, which is narrow· and more pointed than the northwest end, 
erosion has cut a. notch in tbe deposit to a point within a few feet of 
high-tido levol. Below the base of the cli.tr, which is washed by ex­
treme high tides, the beach slopes away in all directions and at low 
tide is 30 to 50 feet wide with the wo.ter level some 15 feet lower · 
than the base of the cliff. .All the visible pa.rt of this cliff and the 
surrounding beach, is composed of ha.rite, either in place or as a talus 
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deposit. A rough calculation, based on measurements by pacing, 
indicates that there should be more than 50,000 short tons of barite 
available above high-tide level. 

There is little in the appearance oi the mass or in its geologic rela,.. 
tions and structure to suggest its nature or origin, but it may-rep-

Contour lntsrv11I 5 feet 
11'101JU1 t.~ketch map and section or b6rlte deposit on one or the C.atle Jslon<b, Wrao,.U dlstrlci. 

resent the residual portion of a largo vein or lens o{ bru-ito, extending 
parallel to the sobistosity of the adjacent rock and representing the 
replacement of limestone by barite. 

GEOLOGIC REL.A. TIONS. 

The bru-ite is very much jointed and is so fractured at the surf ace, 
probably by the action of frost, that the material is broken into 
fragments not more than 3 or 4 inches in thickness. The beds strike 
N. 30° W. and dip steeply toward the northeast. On the southwest 
side facing the island, a granular schistose rook is just visible at low 
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tide. This scb.istose rock strikes N. 30° W. a.nd clips steeply north­
east, just as does the barite. The neck connecting the harite outlier 
with the rest of the faland is composed of scb.istose material, which 
becomes finer grained and more thinly laminated toward the main 
part of the island. The island itself is composed mainly of schist. 

The nearest islet toward tho southeast, about 1 ,000 feet distant 
from the ha.rite deposit and nearly in strike with it, is composed 
wholly of schist, and the next islet toward the northwest at a less 
distance is composed mainly of schist, together with some cherty 
limestone and veins of calcite. No other deposit of barite was ob­
served and time was not taken to search for more, but the similar 
appea.rance of other cliffs on islands in the group farther north, as 
observed through a field glass, suggests the possibility of other 
deposits. . 

The schistose rock adjacent to the harite, and apparently dipping 
below it, is gray in color, granular in texture, crumpled to a. slight 
extent, much jointed, and the grains have been flattened to a lens­
shaped section. J. B. Mertie, of the United States Geological Sur­
vey, finds m a thin section of this rock the following minerals, all of 
which he regards as seconda.ry: Chert, quartz, barite, a little plagio­
clase feldspar, a little mica, sulphides, and titanite. When treated 
with dilute hydrochloric acid, it emits an odor of hydrogen sulphide, 
but does not liberate carbon dioxide. 

CHA.RA.CTER OF THE BARITE. 

The ha.rite, where fresh, is mostly a finely crystalline grayish-white 
rock with thin grayish-blue veins and clouded areas and a few thin 
black streaks. Exceptionally some of the ha.rite is coarsely crystal­
line and white, and some white quartz is present in thin seams and 
small segregations. Pyrite is nearly everywhere present in fine specks 
disseminated through the mass or arranged in rough parallelism with 
the grayish-blue veins in the rock. The thin black s~rea.ks are segre­
gations below the surlace ol the barite of fine specks of dark min­
erals, among which are probably galena, sphalerite, magnetite, and 
graphite. Molybdenite is also suggested but was not found by qual­
itative test. Grains of m&.oanetite can be separated from the powdered 
rock by mea.ns of the magnet. At the surface the material is 
strongly stained with iron rust, resulting from the weathering of the 
iron pyrites. · 

Thin sections studied by Mr. Mertie showed the barite to contain 
tita.nite (in part leucoxene derived from ilmenite), iron oxides, and 
metallic sulphides. The powdered material examined under the 
microscope by E. S. Larsen showed, in addition to barite, quartz, 
sphalerite ( 1), magnetite, and metallic sulphides. The thin sections 
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show the be.rite crystals to have been strained a.rid granulated, and 
probably the be.rite was metamorphosed a.long with the bordering 
schist. The pyrite crystals appear to be secondary to the barite. 
The powdered ha.rite is grayish white and under a hand lens shows 
many particles of metallic sulphides. Laboratory experiments out­
lined on another page suggest that with proper mechanical manipu­
lation it may be possible to bleach the material on a commercial scale. 

ASSAYS .A.ND ANALYSES. 

The presence of metallic sulphides in abundance warranted. assays 
for the precious metals, and a sample weighing about 50 pounds was 
averaged from tho surface of the deposit. According to the results 
of the assays, metals are not present in sufficient quantities to per­
mit the barite to be classed as a metalliferous ore, and its commer­
cial value consequently will depend on the quality and marketability 
of the barite itself. 

The following results were obtained from two independent assays 
of the material: 
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The results of a quantitative chemical analysis by W. C. Wheeler, 
of the United States Geological Survey, are as follows: 

Quantitative ana.ly~i.t of baritefr<yrn 1!icinity of Wrangell, .A.~ka. 
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The original analysis showed a. surplus of sulphur trioxide and tho 
quantity of zinc sulphide was not determined, but its percentage was 
calculated as the equivalent of 1.27 per cent of zinc, as determined 
by the first asse.y. In like manner the percontage of load sulphide 
was calculated by combining 0.15 per cent of lead oxide, which was 
found by analysis, with a sufficient quantity of tho sulphur trioxide 
to form lead sulphide. 

According to this analysis the material contains about 89.16 per 
cent of barium sulphate, or be.rite, and is therefore a. little less than 
90 per cent pure. The chief impurity is silica., and for many pur­
poses for which barite is used, as will be outlined later, a. moderate 
percentage of silica. is not deleterious, nor is the strontia., which is 
too small in quantity to be separated. All the remaining minerals, 
which a.re ma.1nly metallic oxides and sulphides, must aggregate less 
than 4.5 per cent, although only a.bout 2.61 per cent is shown by the 
analysis. This is not a high percentage of objectionable impurity, 
and probably is below that carried by shipments of raw barite from 
many mines. 

GENERAL NOTES ON BARITE. 

XINERALOGY A .ND OCO'URB.ENCE. 

Ba.rite (also termed barytes) or heavy spar is barium sulphate, the 
chemical formula. of which is Ba.SO,. The recorded occurrences of 
ho.rite indicate that it is a mineral of a.queo~ origin and that it is 
formed as a direct deposit from waters or as a precipitate when 
waters of certain compositions mingle.1 The pure mineral is com­
posed of barium monoxide (baryte., Be.0) 65.7 per cent and sulphur 
trioxide (SOJ 34.3 per cent. The specific gravity is 4.3 to 4.6 ; the 
hardness is 2.5 to 3.5. Barite is usually a white, opaque to trans­
lucent, crystalline material, genera.Dy a little softer than cn.lcite but 
harder than gypsum. It differs from both gypsum and calcite in ita 
greater specific gravity and by the fact that it is practically not 
affected by acids. A common form of the mineral is an aggregation 
of straight or slightly curved cleo.va.ble plates, but it occurs also in 
granular, fibrous, and earthy masses, in the form of stalactites and 
concretions, as well as in single and clustered crystals. Few dcposjt.a 
of barite are wholly pure, the most common impurities being silica, 
fluorite, lime, magnesia, a.ad the oxides of iron, manganese, and alu­
minum. The reddish a"ld yellow stains, which aro characteristic of 
much of the commercial be.rite when freshly mined, are due in large 
part to iron oxide. Fine crystals of galena and sphaJerite are of ten 
found either disseminated or segregated in ho.rite. 

Barite occurs in veins in both sedimentary a.nd igneous rocb as a 
gangue of meta.Ilic ores and also where it i& tho predominant mineral. 

1 Clarke, P. W., Tbe data or geocbemJstry, 2d eel: U. 8. Oeol. Survey Bull. 491, p. M6, l911. 

60553°-Bull. 592-14--8 
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It occurs also as a cement between the grains of sandstone, as a replace­
ment of limestone, as concretions in shale, and as a sinter deposited by 
springs. The deposits in the United States which at present supply 
the greater part of the output are situated in southeastern Missouri 
and in the Appalachian ;valleys of Georgia, North Carolina, Tennessee, 
and Virginia, where it is found generally in cherty and gravelly clay, 
residual material from limestone, dolomite, and quartzite.1 Ken­
tucky has vein deposits which are little developed. · 

A shear zone containing quartz and barite is reported by P. S. Smith 
to occur at the Tyee claim, 1-! miles west of Orab Bay, on Annette 
Island, in southeastern Alaska. The barite is white and has a granu­
lar crystalline texture, resembling the barite of the Castle Islands, but 
the largest cl13ar piece of barite noted would measure only about 1 inch 
by 2.Z inches. 

Barite resembling the material from the Castle Islands in having 
a granular crystalline texture, though whiter in 6olor, has been found 
in the mountains about 12 miles wes,t of Hailey, 1~daho, north of Deer 
Creek, according to L. G. Westgate, who rep~rts that the deposit 
forms a vein which may be as thick as 200 feet ~ut which can not be 
traced far on the strike. This deposit-is associated with calcareous 
sandstones of Pennsylvanian age. · 

USES AND PREPARATION. 

Barite is used principally as a pigment in mixed paints and in the . 
manufacture of lithopone, a white pigment, but there are many other 
uses for small quantities of it, such as the manufacture of barium salts, 
which have a wide chemical application, the manufacture of rubber, 
wall paper; asbestos, cement, artificial ivory, enamels, and for cover-
ing packages of ham, cheese, etc. · 

The value of barite as a pigment 2 in mixed paints, if not used in 
excess; is due to its whiteness, its weight, and its inertness in the 
presence of chemically active substances, and also to its aptitude to 
take color stain uniformly and to make a small quantity of color, such 
as aniline, cover much surface. In order that the barite may be 
suitable for the uses mentioned above, it must be free from all associ­
ated minerals which do not grind white or which are a:ff ected by acids 
or atmospheric gases. Thus iron oxide and the sulphides of metals, 
such as iron, lead, zinc, and copper, must be removed, and there must 
be little lime or magnesia present. The presence of small percentages 
of clear or white quartz is not objectionable, for it grinds to a white 
powder and is chemically inert. 

In the preparation of barite for the market in the mining regions of 
Missouri, where the largest quantities are at present produced, the 

1 See chapters on production of barytes in U. S. Geo!. Survey Mineral Resources, 1907 to 1912. 
2 Burchard, E. F., Barytes as a pigment: U, S. Geo!. Survey Mineral Resources, 1909, pt. 21 pp, 699-7001 

1910. 
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ore is first allowed to stand in the sun and rain, so that much of the 
residual clay with which it is associated drops off, and ha.nd cobbing, 
picking, and sorting results in such further cleaning of the material 
that it is ready for shipment to the mills. The product from some 
workings in the southern .Appalachian region is first washed in log 
washers to free i ii of associated clay. Next tho barite is separated 
into two or three grades by hand sorting, after which it is ready for 
the milling process. Neither of these preliminary processes would be 
needed for the .Alaska ha.rite herein described, as it would be ready 
for milling directly upon being quarried. Barite is milled by both 
the dry a.nd the wet process.1 The wet process is the later and more 
effective one and is now most generally employed. Several types of 
mills a.re in use. The milling consists of crushing, grinding, washing, 
bleaching, e.nd drying, although not necessarily in the order given. 
The most troublesome impurities seem to b e galena and limonite. 
Where the galena is disseminated in fine grains through the barite 
the two minerals ar~ not easily separated by jigging or flotation. 
The limonite can not be entirely removed by ordinary jigging, and 
magnetic separation has been attempted but not yet accomplished. 
Bleaching, however, removes the iron, if that substance is not pre.sent 
in quantity so great as to require an excessive quantity of sulphuric 
acid, but it does not so readily affect the lead compound, which, when 
ground with the barite, imparts a. grayish tint to the material a.nd 
thereby reduces its value as a. pigment . Lime carbonate is also a 
deleterious impurity when it occurs in sufficient quantity to require 
a. portion of the acid to neutralize it in the bleaching process. 

An outline of the complete process in one of the most thoroughly 
equipped mills in Missouri is roughly as follows: The crude material 
is grot\D.d in slip mills having granite grinders and granite bases. 
Water is fed into these mills and the ground material is floated over 
the top of the tan.ks, a.fter which it is pumped into fun.nel--shaped 
separators. The contents of the separators are agitated by flowing 
water and the coarser, rejected material is drawn off a.t the bottom 
of the funnel &nd returns to the slip mills, whereas the finer material 
floats off at the top of the separators. This material next descends 
to settling tanks and alter forming a sludge is drawn off into bleaching 
tanks. The bleaching tanks a.re built of concrete lined with refrac­
tory tile. Bleaching is a.coomplished by the addition of measured 
weights of sulphuric acid to the slu.dge and the agitation of the mass 
to secure thorough mixture. The acid reacts on the iron oxide and 
lime present, forming ferrous sulphate s.nd calcium sulphate. The 
iron salt being soluble and the calcium salt partly soluble, besides 
having a lower specific gravity than pure ha.rite, these substance;-;, 

t Bwclwd, B. r., The produatlon or b6lytes In 1907: U.S. Geo!. Survey Mineral Re.10Urc«1, 1007, pt. 2, 
pp. G8G-G87, 1908. . 
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toi:ether ~ excess of sulphuric acid, are remov&ble in the 
further w · g process to which the material is subjected. For 
this next wa · the material is pumped into washers which employ 
the floa.t-.separ&tion process. Next, the bleached barite passes to set­
tling tanks, after which it is dried by being spread thinly on the surface 
of a rota.ting hot drum. From the hot drum the dried material falls 
or is brushed off and carried to William.s's mills, where it is ·pulverized, 
screened, and finally sacked by machine. The essential difference 
between this process and the others mentioned above lies in the fact 
that the mat~rial is first reduced to a fine condition before bleaching, 
thereby bringing the sulphuric acid intimately into contact with all 
portions of the ha.rite. 

In the ma.n.ufa.ctw-e of the white pigment lithopone, an intimate 
mixture of precipitated zinc sulphide and barium sulphate, ha.rite is 
:first reduced from the sulphate to the sulphide of barium, which is 
soluble, and then treated with a. solution of zinc sulphate. The 
reducing of ha.rite is effected by heating to bright redness a mixture 
of about four parts of crude ha.rite and one part of a very low ash 
coal in a rotating furnace.1 The coal acts as a reducing agent, and 
converts 60 to 70 per cent of the ha.rite to barium sulphide, the 
remainder being convP-rted to barium carbonate. A similar principle 
is employed in the initial stages of the production of other barium 
salts. 

POSSIBLE V .A.LUE OF THE BA.RITE OF THE CASTLE 
ISLANDS. 

. ' 

The ha.rite described above is not of the highest grade, particularly 
. for use as a pigment, and it will probably require a milling test to 
determine whether or not it may be possible, commercially, to remove 
the meta.Ilic sulphides and to bleach the color to a pure white. 
Simple laboratory experiments and comparison of the Ala.ska material 
with commercial grades of barite suggest that this may be possible. 
For example, tests by W. 0. Wheeler and the writer show that washing 
and flotation tends to whiten the finely ground grayish-white powder. 
Further treatment with hot dilute sulphuric acid containing small 
quantities of sodium chloride and sodium nitrate bleaches the powder 
to a shade only slightly less white than that of precipitated barium 
sulphate or zinc oxide. These experiments are encouraging, and 
seem to indicate that with the aid of proper mechanical manipulation 
the process might be made commercially successful. 

In the process of manufacture of lithopone and the various salts 
of barium where crude ha.rite is fused with coal a. slightly impure 
raw material would apparently react as well as one having a high 

•Phalen, W. C., :Production of ba.rytell In 1911: U . s. Geot: Survey Mineral Resources, i9il, pt. 2, p. DllS, 
1912. 
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degree of purity, providing the impurities present were not in them­
selves objectionable. It is possible, therefore, that the .Alaska. ha.rite 
is suitable for general chemical purposes. 

Probably it would not be practicable to build and operate a ha.rite 
mill in the vicinity of the deposit, but the raw material ca.n certainly 
be quarried a.nd loaded on barges very cheaply, and transported to 
Puget Sound or to San Francisco at low freight rates. The approaches 
to the Castle I slands, though not very deep, show, according to Coast 
and Geodetic Survey charts, from 5 to more than 30 fathoms of 
water. In the immediate vicinity of the islands the depth of the 
water is such that wharves could be built, and there is plenty of tim­
ber at hand suitable for this purpose. On the island of which the 
barite deposit is an outlier there is level space sufficient for the neces­
-sary buildings of a quarry camp. Quarrying of the deposit would 
evidently be very simple, as the material could be blasted from the 
face of the cliff and a. large output obtained in a. relatively short time. 
Over the top of the mass there is a bushy growth of spruce and cedar 
with little soil, and if this were stripped off a.t first the deposit would 
atford an unusually clean quarry. 

PRODUCTION,1 IMPORTS,2 .AND PRICES OF BARITE. 

Th.e production of crude ha.rite in the United States in 1913 was 
45,298 short tons, valued at $156,275. This represents the value of 
the crude material free on boa.rd at the mines, and gives an average 
price for the whole country of $3.45 a. ton of 2,000 pounds. The 
average price in the southeastern Missouri district was $3.78 a ton. 
The imports of crude ha.rite entered for consumption during 1913 
a.mounted to 35,840 short tons, valued a.t $61,409, or $1.71 a ton, 
and of manufactured ha.rite 5,463 short tons, valued at $38,155, or 
$6.98 a. ton. Of these imports, 82 short tons of crude ha.rite, valued 
at $'144, or $1.76 a ton, and 601 short tons of manufactured be.rite, 
valued at $3,976, or $6.62 a ton, were entered at San Francisco, the 
only Pacific cos.st port which received any barite during 1913. 

1SW, 1. :W:., The production o! barytes In 1913.: U.S. Geol. Survey Mlnorol Resou~. J9Ul, pt. 2, pp. 
1115-166, 1914. 

• ImJ>orts aocordlng to BUl'lllLa of Foreign and Domestl<l Commerce, Departmoni of Commeroe. 
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MINERAL DEPOSITS OF THE YAKATAGA DISTRICT. 

By A. G. MADDREN. 

INTRODUCTION. 

The Y aka.tags. district, where gold placers have been i:nined and 
petroleum seepages and coal beds have been found, lies on the central 
Pacific seaboard of Alaska. in front of the western part of the great 
St. Elias Range, whose crest line stands from 10,000 to 18,000 feet 
above sea level, within 30 to 40 miles of the ocean. The shore line, 
which forms the southern boundary of the dist1-ict, follows approxi­
ma:tely the sixtieth parallel of north latitude (Pl. IV, p. 130). The 
coastwiso extent of the district from ea.st to W'3St is about 60 miles, 
from 141 ° 40' to 143° 20' west longitude, and at its opposite extrem­
ities it is delimited by two of the largest piedmont glaciers in .Alaska. 
On the west is Bering Glacier, named for the cliscoverer of the country, 
and on the east Malaspina Glacier, named for one of the earlier 
explorers of this coast. Its inla.nd boundary is ill de£ned, but it 
can be regarded as including the front range of the St. Elias Moun­
tains, here termed the Robinson Mountains, whose main crest line 
lies 10 to 15 miles from the coast. 

The region thus outlined contains about 1,000 square miles. 
Though its shore line was well known to prospectors, some of whom 
had journeyed far inland, the region had until 1913 ·been relatively 
little explored. Surveys of the coast line and inla..11d as far as the 
petroleUill seepages were ma.de in 1898 and 1899 by J. L. McPherson 
in the interest of oil claimants. The resultant data. have been em­
bodied on various official maps. Mr. McPherson and Mr. F. H. 
Shepherd also made geologic observations in this district, which they 
did not publish themselves but generously turned over to members 
of the Survey, a.nd these have been recorded in various official publi­
cations, as follows: 

ELDRIDGE, G. H., The coast from Lynn Canal to Prince William Sound. In Mapa 
and descriptions of routes of exploni.t\011 h1 ;\lat1k1<\ in. 1S9S: U. S. Geol. Survey Special 
Pub., p. 104, 1899. 

SPURB, J.E., A reconnaissance in southwestern Alaska: U. S. Geol. Survey Twen. 
tieth Ann. Rept., pt. 7, p. 264, 1900. 

MA.BTJN, G. C., Cape Yakataga plarera: U. S. Geo!. Survey Bull. 259, pp. 88-89, 
1905. 

'MA.RTXN, G. C., Geology and mineral ~urcee of tho Controller Bay region, Alaak&: 
U. S. Geol. Survey Bull. 335, pp. 26, 63, 114, 115, and 118, 1908. 
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The Yakutat Ba.y region and the slopes of St. EHas, lying 20 to 40 
miles east of Y a.ka.tage., have long been a. field of scientific exploration. 
A large number of publications relate to St. Elia.s, but few of them 
contain geologic data. The publications of I . C. Russell, however, 
are a.n exception, for his investigations in 1890 and 1891 did much to 
elucidate the stratigraphy of the St. Elias region a.s well ns the glacial 
geology. Much additional information was obtained by R. S. Tarr, 
who in 1905 a.nd 1906 made a comprehensive study of the glacial 
geology of this regfon, in the course of which be obtained much new 
information concerning the bedrock geology. The geology of the Con­
troller Ba.y region, 60 miles to the west, has been studied in detail by 
G. C. Martin. Therefore, though the geology of the Y a.kata.ga. dis­
trict was unt.il 1913 but little known, the region is flanke4 on both sides 
by areas that had been investigated. The principal reports dealing 
with these adjacent regions a.re listed below: 

Rtr8SELL, I. C., An expedition to Mount St. Elias: Nat. Geog. Mag., vol. 3, pp. 
53-203, 1891. 

Russ.ELL, I . C., Second expedition to Mount St. Elias: U. S. Geol. Survey Thir­
teenth Ann. Rept.., pt. 2, pp. 1-92, 1893. 

FILIPPO n Fwl'PI, The ascent of Mount St. Elias by H. R.H. Prince Luigi Amedeo 
di Savoia, Duke of the Abruzzi, 1900. 

TARR, R.S., The Yakutat Bay region, Ala..11b: U.S.Geol.Survey Prof. Paper64, 1909. 
TA11ll, R. S., o.ud MARTIN, I.AWRENOB, The earthquakes at Yakutat Bay, Ala.ska, 

in September, 1899: U. B. Geol. Survey Prof. Paper 69, 1912. 
l!ABTIN, G. C., Geology snd mineral J"(l80U?Cea o( the Controller Bay region, Alaaka: 

U .S. Geol. Survey Bull. SS5, 1908. 

About two mont.hs was employed in the field investigations on 
which this report is based. This time was devoted not only to a. study 
of the geology a.nd mineral resources but also to mo.king a topographic 
oxploratory survey of the area.. Besides traversing the shore line the 
inland region was ponotrated at several places for a distance of 5 to 
25 miles. Heavy vegetation on lower slopes a.nd ice covering at 
higher altitudes tna.sks much of the bedrock, and this fact, combined 
with the physical obstacles to travel indiganous to a region of gla.ciaJ. 
streams, strong relief, and without tro.ils, ma.de the geologic observa­
tions difficult. The conclusions reached must, therefore, be regarded 
as tentative. Only the salient features of the geology and mineral 
resources will here be set forth, the more elaborate discussions being 
reserved for another report , now in preparation, that will be more 
fully lllustrated. The writer was fortunate in having the efficient 
assistance of E. 0. Blades throughout the field work. H6 is also 
under obligations to the prospectors a.nd miners of the district for in­
formation and a.id givon in various ways. Special acknowledgment 
should be ma.de to Mr. V. Blodgett, who furnished valuable da.ta 
about the White Rivei· gold placers. 
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TOPOGRAPHY. 

RELIEF. 

The main crest line of the St. Elias Range, though unexplored, 
probably lies 30 to 40 miles inland from the beach at Y akataga. 
Between these mounta.i.ns and the sea lies another range forming a 
westward extension of what Russell 1 termed in the St. Elias region 
the '' Robinson Hills." As this highland mass is rugged, with peaks 
from 5,000 to 10,000 feet high, it is more properly designated the 
Robinson Mountains and forms the front range of the St. E lias chain. 
The two ranges a.re separated by a. field of ice that is tributary to the 
Bering and Guyot glaciers. The Robinson Mountains form a high­
land belt extending from the vicinity of Icy Bay on the east to 
Bering Glacier on the west. 

Both ends of the range terminate in areas of lesser relief which are 
deeply buried in great piedmont glaciers. These gla-eiers are fed 
by the ice and snow fields of the St. Elias Range and extend prac­
tically to the coast. They form an ice barrier that is nowhere less 
than 10 miles broad and many miles in aggregate length, which 
practically isolates the Y akataga district on the west, north, and 
east. Only a. narrow strip of unstable glacial outwash coastal plain, 
2 to 5 miles wide and 30 miles long, extending westward between the 
southern edge of Bering Glacier and the ocean to Controller Bay 
district, affords any land connection wbatev-er with contiguous areas. 
All a.pproa-ehes to the district from any other overland direction are 
barred by wide ice fields. 

The Robinson Mountains are made up of three parallel ridges 
whose trend is a few dcgreffi north of west, and thus slightly oblique 
to the coast line. The first or southernmost of these mountain ridges 
fronts the ocean, in close proximity to the shore, from Icy Bay to 
Yaka.taga Reef, its western terminus. The second and third suc­
cessively higher inland ridges are not so distinctly separated fTom 
each other as the fust or coastal ridge is from them, and both these 
inland ridges extend farther west than the front one. Here they 
form the mountain abutments to the eastern margin of Bering Glacier. 
In the fa.r ea.stem part of the district all three of these ridges of the 
Robinson Mountains are- high and merge into one mountain mass, 
forming a highland a.rea whose general altitude is about 5,000 or 6,000 
feet above sea level and whose summits rise to elevations of 7,000 to 
9,000 feet . Westwa.rd from this highland area these mountain ridges 
become more separated and distinct, especially the southernmost and 
the one next north from it, and two v.alley basins of considerable 

1 R imell, I. C., ~ond e:rpedltl.oll to Mount St. El.Jae: U. s. Geo!. Sarver 'l'hlrtoenth Ann. Rept., pt. 
:i, Pl. IV and p. 17, 18G8. 
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length and breadth lie between them. The easternmost of these 
valleys is 7 or 8 miles in length from east to west and is largely occu­
pied by a. glacier named White River Glacier from the stream that 
drains it. Westward from this valley ba&n is another, the largest 
and most open one in the district, about 20 miles long and 5 to 7 miles 
broad, that comprises the general continuation, in this direction, ol 
the depression between the coastal and inland mountain ridges. 
Large glaciers occupy the head of this valley, but its lower pa.rt is 
free from ice. It is drained by Y aka.taga River, a large glacial stream 
about 10 miles long, which discharges into the ocean about 2 miles 
west from Yakatago. R eef. 

There is a gradual lowering of th~e mountain ridges and summits 
from east to west. Thus the summits on the coastal front ridge 
descend from altitudes of 5,000 to 6,000 feet on the east to 2,000 feet 
immediately back of Y akataga R eef through a distance of about 30 
miles. The peaks along the second ridge descend from about 7,500 to 
3,000 feet through a distance of about 35 miles from east to west, and 
those which mark the third and highest ridge descend in altitude from 
about 9,000 to 4,000 feet in the same direction along a distance of 
a.bout 40 miles. With the decrease in elevation of the Robinson 
Mountains from ea.st to west their crests become somewhat less rugged 
in form, their elopes more gentle, and in general they appear more 
openly spaced, with broader valley areas between them. 

From Y aka.tags. R eef eastward for about 35 miles the base of the 
seaward ~opes of the sou tbernmost ridge of Robinson Moun ta.ins stands 
within one-half to 1 mile of the beach. The present beach along 
this part of the coast is naITow, ranging from 200 to 600 feet in width, 
and its inner limit is marked by a cut bank from 5 to 50 feet in 
height that is formed by the undermining and consequent caving 
caused by the storm surges at high-tide level. West of Yakataga 
R eef the coastal plain expands to a width of 5 miles and more. 
Inland the coastal plain merges with the broader ·valleys. The coastal 
plain is entirely built of unconsolidated outwash sediments from 
these valleys, all of which carry streams derived from glaciers. 

COAST LDfE. 

From Cape Suckling on the west to Icy Bay on the east the strand 
line is remarkably even. With the exception of two small rocky 
reefs there a.re no irregularities in the shore line of the Y akataga 
district, i ts immediate strand being wholly formed of a direct and 
regular ocean beach 0£ sands and gravels without any bays or inlets. 
Although high tides back up into the mouths of several of the larger 
glacial rivers of the district and form shallow lagoons of some extent, 
none of these lagoons deflect the regular direction of the strand 
line, which is built across their entrances in. the form of spite and 
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shallow surf-bound bars. Cape Suckling is a rocky headland from 
which a :ridge about 1,200 feet high extend,s inland for about 10 
miles to the Bering Glacier. This ridge separates a lowland sur­
rounding Controller Bay from the -coastal plain stretching eastward 
along the shore to Yakataga. 

The larger of the two small areas of rocky shore is named Yakataga 
Reef (Cape Yakataga) and the other Umbrella Reef; Yakataga 
Reef is situated about midway of the coastal length of the district, 
and the rocks forming it extend south from the beach into the ocean 
about half a mile. It is essentially a wave-cut :rock platform about 
1,500 feet wide, whose surface stands at the level ofinean tide, above 
which rise two ridges of harder rock that flank its east and west 
margins. Portions of these ridges stand 10 to 20 feet above the 
general surface of the platform. '! 

Umbrella Reef lies about 15 miles east of Yakatp,ga Reef. It is 
a narrow ledge of rock about one-eighth of a milellwide and three­
fourths of a mile long that lies parallel 1Mth the sh!bre. Little of it 
stands above high-tide level; consequently for the' most part it is 
surf swept, except at the lowest stages of tide in calm weather. 

Icy Bay is an indentation of the coast line at the eastern end of 
the district. Its entrance is marked by low sand spits, beyond which 
it extends inland about 10 miles and is about ~ iniles wide. Guyot 
Glacier discharges into the head of the bay,which has been formed 
recently by the retreat of this glacier. Its availability as a port is 
discussed on pages 150-151. 

DRAINAGE. 

Much of the precipitation in the mountains occurs in the form of 
snow and is carried to lower altitudes by the glaciers. East of Y aka­
taga Reef numerous sma.11 watercourses drain directly into the sea, 
the mountainous parts of their valleys being rather narrow defiles. 
Of these streams White River is the largest. This river springsfrom 
a glacier of the same name, flows westward for about 5 niiles, then 
bends sharply to the south and reaches the sea about 10 miles from 
its source. Its lower valley is a narrow canyon that has been incised 
in an old valley floor, now left as a series of ,gravel-covered benches. 
White River is important because its gravels contain gold placers. 
Certain recent changes of drainage of this river will be described in 
the account of gold placers which is given on page 137. 

The drainage west of Yakataga Reef is carried to the sea by several 
dvers of considerable size. Of these Yakataga River, which rises in 
a glacier of the same name, flows through a broad valley with rather 
gentle slope, though broken by gravel benches, for about 10 miles, 
where it debouches on the coastaJ. plain. The next stream to the 
west is Duktoth River, which also h.as a glacial source, but whose 



124 MINERAL RESOURCES OF ALASKA, 1913. 

he&dwat.ers have not been surveyed. The drainage of the w~tern 
end of the Robinson Mountains is carried by Kaliek River, which has 
a southeasterly course and empties into a lagoon about 15 miles west 
of Yakataga River. Between this river and Cape Suckling the many 
small streams which drain the southern margin of the Bering Glacier 
empty into the sea. 

CLIMATE. 

The Yakataga region falls into two climatic provinces. Most of.the 
area. standing above 3,000 or 4,000 feet may be so.id to have an o.lpine­
boreal climate, but the climate of the coastal lowland is temperate. 
Evidence of this alpine-boreo.1 climate is found in the widespread and, 
over large areas, almost continuo.us development of actual glaciation 
or at least strong incipient glacial conditions in the form of perpetual 
n6v6 fields. A probable estimate is that half of this part of the 
Pa-Oiiic seaboard is now under actual glacial conditions. It may be 
nlmarked that these conditions extend below the level of 3,000 feet 
over considerable areas at many places, especially just east and west 
from Y a.kataga. district, where the e>..-pa.nsive Malaspina. and Bering 
glaciers extend practically to the ocean. 

Throughout the district precipitation is excessive. Practically an 
of it occurs in the form of snow in the higher mountains and chiefly in 
the form of rain along the narrow coastal plain. These two forms of 
precipitation dominate their respective zones throughout the year, 
and both their vertical and horizontal distribution is mainbined 
within quite stable limits. Thus precipitation in the form of rain is 
rare a.hove an elevation of 5,000 feet, and below that altitude snow 
falls only during the coldest winter months. The lower limit of 
perpetual snow is probably a thousand feet below this a1titude on 
many parts of the inland slopes. 

There a.re no met.eorologic records for any part of the district. The 
nearest station is Ka.talla, where observations of two years indicate 
a total pr~pita.tion of 125 inches. It is safe to assume that at Y aka­
tags. the total precipitation is at least 100 inches. This amount is 
believed to be the minimum annual average for many localities, and 
in some parts of the province an annual precipitatfon of 150 io nearly 
200 inches probably occurs. During the winter months much of the 
precipitation in the coast zone occurs in the form of damp snow and 
sleet. .As a rule October is the month of greatest rainf o.11 for the year, 
and January and February probably have tho greatest number of 
clear days. 

The coldest temperatures along the immediate coast are about zero 
(Fahrenheit), but inland a few miles it is often 10° or 15° colder, 
especially in the vicinity of large glaciers. Ponds and lakes in the 
coastal plain freeze permanently late in December, and the larger 
strea.ms freeze and thaw alternately throughout the winter months. 
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There is practically no freezing of the ocean water, except occasion­
ally along the beach between tide levels, during extremely cold snaps, 
and in the shallow brackish tidal estuaries or embayments on tho 
out.er margin of the coastal plain. From October to .April the aver­
age maximum temperature is about 45°, the average minimum about 
10°, and the average of monthly means about 30°. During this part 
of the year there are more distinctly clear days than during the sum­
mer, but the average precipitation is about the same. From .April to 
October there a.re few wholly clear sunny days, most of the days being 
cloudy or foggy and more than half of them rainy. The precipitation 
for this period is heavy, amounting to over 50 iriches of rainfall. Few 
of the clear summer days may be considered hot, although the maxi­
mum temperature may occasionally rise tO possibly 80° for short 
internls, during which the great humidity produces a sultry effect if 
the air is calm. The average maximum summer temperature of this 
coast zone from April to October is about 70°, tho average minimum 
about 35°, and the average of monthly means for this period about 50°. 

VEGETATION. 

In the cos.stal belt, especially below the altitude of 2,500 feet, there 
is a heavy growth of coniferous trees and deciduous brush wherever 
the lower slopes, valley bottoms, and coastal plain are of stable char­
acter; that is, where the slopes are not so steep as to consist of bare 
bedrock or rock slides and where the flatlands o.re of sufficient age 
for vegetation to have gained a foothold. In favorable localities, 
both on the coastal plain and along the base of the mountains, where 
there is good soil and protection from cold winds and flooding by the 
silt-charged glacial streams, the growth of conuerous trees o.tto.ins the 
standing of a forest in size, number, and vigor of individuals. 
Because of the generally u.nf avorable conditions for the accumulation 
of good soil the amount of such timber in Y a.kataga district is small 
and scattered in widely separated localities. 

Sitka spruce and western hemlock are the chief forest trees. Spruce 
is usually dominant on the coastal plains and along tho broader 
valley bottoms, where individuals commonly attain basal diameters 
of 5 or 6 feet and heights of 80 to 125 feet. H emlock is most abun­
dant on the mountain slopes, especially toward timber line. A few 
yellow cedar or Alaska cypress trees also are present in the Y akataga 
district, and large cottonwood trees form considerable groves along 
open parts of the coastal plain, especially along th.e mokt bars of 
the larger streams. 

Sitka alder, willows, sa.lmonberry, and blueberry comprise the 
principal brush growth of the di.strict, especially where tree growth 
is absent or sparse and about the borders of hMvily timbered areas. 
Within tho shade of heavy timber growth these brush pla.nts are 
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more or less abundant, but in such situations the prickly devil's­
cluh is most commonly found. A thick growth of rank bracken 
ferns also occurs wherever the ground is constantly moist, especially 
in the shade of forest growth. Some sedge grass grows in the low­
lands in scattered patches and also a little redtop. These grasses 
have been cut for hay, though they are of indifferent quality and 
difficult to cure because of the wet summers. The wild strawberry 
grows abundantly along many parts of the coastal plain and seems 
to favor particularly warm sandy soil, such as a.ooumulations about 
dune tracts. 

GEOLOGY. 

GENERAL FEATURES. 

Three geologic provinces can be recognized in the Y akataga dis­
trict. First, there is the main St. Elias Range, probably made up 
of closely folded, more or less metamorphosed rocks, together with 
igneous intrusives. That part of the St. Elias Range lying north 
of the Yakata.ga. district is unexplored, but itS geology is inferred 
from what is known of the Yakutat a.nd Controller Bay region. 
These oldest rocks will not here be further considered. The second 
province includes the Robinson Mountains, and these are built up 
of Ter tiary and some Pleistocene sediments. This great series of 
rocks contains fossils, assigned by W. H. Dall to formations ranging 
in age from Oligocene to Pleistocene and Recent, besides which 
there is a coal-bearing formation believed to be of Eocene age. 
These rocks a.re thrown into a series of folds, in part open, in part 
closely compressed, whose axes trend a.bout N. 70° W. In certain 
localities there has been pronounced faulting. No igneous rocks 
have been found in this series. A third province includes the coastal 
plain, built up largely of glacial overwash gravels. This report is 
chiefly concerned with the Tertiary and Quaternary deposits, which 
contain the known mineral resources of the region. 

The Robinson Mountain section comprises a great variety of 
deposits_, most of which are of marine origin. Shales, :fine and gritty 
sandstones, shales and sandstones containing scattered pebbles, 
pebble conglomerates with a considerable proportion of shaly and 
sandy matrix, and pebble and cobble conglomerates with little finer­
gra.ined matrix comprise all the strata in some form of development. 
Sandstones form the most massive and shales the thickest and most 
consistent members of the section. The only limestones-observed 
are thin bands in some of the thicker shale members, several of which 
are somewhat calc~reous throughout several hundred feet of beds, 
but even in these sandy and gravelly layers are numerous. In gen­
eral calcareous and sandy shales are more abundant in the lower 
part of the section, but conglomerate and sandstone beds are also 
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developed there. Thick shale members are likewise present toward 
the top of the section and thinner layers of shale are interbedded 
with many of the conglomerates. - Some of the pebble beds have a 
shale matrix containing marine shells. 

So far as is now known, with the exception of the bowlder-bea.ring 
Pleistocene terrane these variously textured beds of marine sediments 
can not be arranged into definite lithologic groups. Finer and coarser 
phases are more or less repeated throughout the thickness of 7 ,000 or 
8,000 feet by vertical alterations and in some .localities along the 
same bed. This horizontal change is most striking in conglomerate 
beds, which appear to be lenses. Some of the conglomerate mem­
bers do indicate erosional unconformity, but their development as 
stratigraphic horizon markers is not persistent for a.ny distance. 

The following table is a provisional attempt to subdivide these 
rocks. It may require some modification when the geologic notes 
have been more exhaustively studied. 

Provisional stratigraphic sequence in Robinson Mountains. 

Age. Lithology. 
Approx!-

Remarks. mate 
thickness. 

Fett. 
Pleistocene • •.. Bowlder-~g 

shales. · 
sandstone and 2,®-4,000 This is the same formation described 

by R u.sooll as tl1e "Pinnacle sys-
tern." Contains Pleistocene !os.'!ils. 

Pliocene .•.•... Shales and ftag!tf sandstones and 2,000+ Contains some marine Pliocene !os-
conglomera~. sils. 

Upper Miocene BuJJ-colorod sandstone and shales 1, 000-1, 500 A bed of sandstone with some shale 
with·beds o! conglomerate. about 600 feet thick is inclndedd. 

which contains fossils ldentlfie 
by W. B. Dall as species occurrin~ 
in the Empire formation (l'4iocene 

randstones and shales and some thin I or Oregon. . 

beds or co lomerate. Miocene and Calcareous ~ales, thin limestone 3,000 Contain Miocene and Oligocene m&-Oligocene. beds, and some thin beds or con- rine fossils. 
glomemte. 

Probably the equivaient of Kush-Eocene •.... ... Gray ftne-r,amed arkose and black 2,000:1: 
shale an some beds of coal talra fonnntion of Controller Bay. 

The age assignments in the above table are by no means definitely 
determined. Though many of the beds carry invertebrate fossils, 
these a.re in pa.rt so crushed as to be difficult to determine. More­
over, the · conditions of the field work did not permit ma.king and 
transporting large collections. No doubt detailed stratigraphic 
work and large collections would account for some apparent incon­
sistencies in the age determinations of certain beds, as noted in the 
appended list of fossils. I t should also be noted that some of the 
fos.sils were float material. The determinations of the fossils in the 
list were ma.de by W. H. DalL 
6678. Bluff at Oamp Gulch, northwest side of Icy Ba.y, about 4 miles northeaat of 

Big River: 
Venericardi.a subtenta Conrad. Miocene. 
Tellina. (Angulue) cf. albaria. Conrad. Miocene. 
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6679. Float at foot of bench blulf11 about 3 miles eouthwest from west foot of Guyot 
Glacier, northwest of Icy Bay: 

Tcrebratalia transversa Sowerby. Recent. 
6680. Float from Big River outwash fiats, probably out of Big River ~lley, northwest 

aide of Icy Bay: 
Priene paci!ica Dall. Empire formation (Miocene), Coos Bay, Oreg. 

Puril!ima formation, California., uppor or Pliocene pa.rt. 
6681. Float from mout,h of Johnston Creek: 

Oardium d. cooeense Dall. Miocene. 
6682. Float from Johnston Oreek below oil seepage: 

Mya. truncatn. Linne (?). Recent. Prototb.o.ca. ep. indet. 
6683. Upper J ohnston Oreek within one-fourth mile of glacier, from angular talWI 

blocks in creek bed : 
Spisula precursor Dall. Miocene. 
Venerica.rdia. castor Dall? Miocene. 
P olinicee galianoi Dall. Miocene, Pliocene. Astoria, Cooe Bay, Oreg. 

6684.. J ohnston Creek, from bluff on west bank about one-fourth mile below glacier 
and a.bout three-fourths of a mile above oil seepage: 

Nucula ap. cf. townsendi Dall. Miocene. 
Crenella or Cardium ep. 

6685. Bed of P oul e Creek, from a spherical concretionary cobble: 
Aturia anguata.ta Conrad. Oligocene or lowest Miocene. .Astoria, Oreg. 

6686. Umbrella Reef, about one-half mile east of mouth of Lawrence Creek, at mean 
low-tide level: 

Chrysodomus oncodes Dall. Recent. 
6687. Float from bed of Lawrence Creek near mouth: 

Spiaula precursor Dall. Miocene. . 
6688. Float bowlder from bed of La.wrence Creek near mouth: 

Spisula precursor Dall. Miocene. 
Cardium cf. cooeense Dall. Miocene. Cooe Bay, Oreg. 
Oardium cl. ciliatum Fabriciu.s. Recent. 
FusinUB corpulentus Conrad. Miocene. ..4etoria, Oreg. 

6689. Float along bed of Lawrence Creek between foothill entrance t.o gorge and FOll8il 
Creek: 

Priene pacifi.ca Dall. Miocene and Pliocene. 
Cb.rysodomus sp. io.det. 
Polinices galianoi Dall. Miocene. 
Dentalium cf. coma.di Dall. Miocene. 
Venericardia cf. suhtenta Coma.d Miocene. 
Oardium cf. meekianum Gabb. Miocene. 

6690. Float from bed of Lawrence Creek one-fourth mile below mouth of Foesil Creek: 
Canlium d. ciliatum Fabricius. Recent. 
Indeterminable bivalve. 

6691. Erpoeuree of mouth of FOl!l!il Creek, tributary t.o La.wrence Creek: 
A.mauropeia oregonensis Dall. Miocene. 
Polinicee galianoi Dall. Miocene. 
Dentalium cf. conradi Dall. Miocene. 
Cardium sp. indet. 
Protocardia cf. richardeonii Whitea.vee. R~ent. 

6692. From te.1114 near eourc9 of Fossil Creek, derived from bedrock: 
Priacofusue geniculus Conrad. Miocene. 
Eudolium petroeu:m Conrad. Miocene. 
"Oeril.hium "? mediale Oom&d. Miocene. 
A.mauropeie oregonen.sia Dall. Miocene. 
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Spisult. precunior DtJl. Miocene. 
Phacoidee acutllineatua Conrad. Miocene. 
Glycymeria cf. gabbi Dall. Younger Miocene. 
Tellin.a (Angelua7) cf. amgonia Dall. ~e. 
Cardi.um cf. ciliatum Fabriciua. Recent. 
Thyuira? sp. 

6693. Bluff on 110uth ba.nk o{ White River one-hall mile below foot of glacier: 
Pecten propatulua Conrad. Miocene. 

6694. Mouth of large gulch on aooth slope of White River nlley at foot of glacier; 
from taloa but nearly in place: 

Pecten parmeleei Dall. Pliocene. California. 
Phacoides acutilineatus Conrad. Miocene. 
Cardium ep. indet . 
.A.cila conradi Meek. 
Mya truncata Linn6. Recent. Macoma ep. 
Turritella cf. oregonenei.s Conrad. Miocene. 
Polinicee cf. galianoi Dall. Miocene. 
Chryaodomus cf. ithius Dall. Recent. 
Pleurotoma cf. ca.mmani Dall. Miocene. 
Fuainus cf. COOSe'llSis Dall. Miocene. Cooe Bay, o~. 
Venericardia crassidene Brod.rip a.nd Sowerby. Recent. 
Yoldia impreeea. Conrad. Miocene. 
Oa.ncella.ria n. sp. 
Corbula? sp. indet. 

6695. From 88.lldy shale at intake tunnel of the White River Mining Oo. 'e flume, 
North Fork of White River: 

Pecten purlaimaensis Arnold. Plioceno. 
Led& cf. minuta Fabridus. Recent. 
Mya truncata Linn6. Recent. 
ThyllBira? sp. 
Cardium cf. deoon.tum Grewingk. Pleistocene. 
Lyeoniaep. 
Lepton? sp. ind. 
Periploma sp. Recent (?) 

6696. One-fourth mile up North Fork of White River above intake tunnel of White 
River Min.iDg Co.'a flume. 

Leda foe. Baird. Recent. 
Tellin.a c.f. arctata Conrad. Miocene. 
Cardium cf. cooaemie Dall. Miocene. 
lfyt. tnmcata Linn~. Jl«ent. 
Chione eecuria Shumard. Miocene (Empire formation). Oregon. 

6697. Talua material (recent alide) from aouth face of l81a.nd M:ount&in, north side of 
main lobo of White River Glacier: 

Mya tnmcata Lind. Recent. 
Acih. conmdi Meek. Miocene. 
Chione eecuria Shumard. Miocone. 

6698. Yabtaga Reef, abaly and eandy layere ju.at above a maes:ive ea.ndstone member: 
Rhynchonella peittacea Gmelin. Recent. 
Terebratal:ia tranaveraa. Sowerby. Recent. 
Laqueus californicu.a Koch. Recent. 
Astrangia sp. 
Gsstropod, indeterminable. 

60553°-Bull. 592-14-9 



ISO MINERAL RESOUROES OF .ALASKA, 1913. 

6699. Yabt.aga Reef. from shale SO!:() 4.0 feet stratigrapbically above locality 6698: 
Chryl!odomus poetplanatua Thill. .Miocene. 
Chryeodomwt sp. ind et. (fragmente). 
Leda foma Baird. Recent. 
Cardi.um sp. indet. 
Arca sp. indet. 

6700. West bank Eightmile River, nea.r mouth, near Controller Bay: 
Fusinua cf. geniculua Conrad. Miocene. 
Dentalium cf. conradi Dall. 
Acila comadi Meek. Miocene. 
Ma.coma cf. calcarea Gmelin. Recent. 
Ma.rd,. oregonensis Conrad. Miocene to recent. 

6701. Cape Suckling, near Controller Bay: 
Wood with Xylotrya borings. 
:Fumnua sp. (fragment). 
Maraia oregonensis Conrad. Miocene to Rooent 
Venua cf. parapodema Dall. Miocene. 

EOCENE Jl.OCXS. 

The areo. believed to be occupied by sediments assigned to the 
Eocene lies in the northern and least accessible part of the district. 
Therefore but few field observations were ms.de in this series. So 
far as known it is made up of :6.ne.-grained arkoses or sandstones and 
black and gray shales and contains some beds of coal. The arkoses 
probably predominate over the shale. Though no accurate observa­
tions in thickness were obtained the entire Eocene series probably 
measures 2,000 feet. These coal measures are believed to occupy 
the northern part of the district. The approximate southem bound­
ary is indicated on the accompanying map (Pl. IV) . This southern 
boundary is a fault line along which the coal measures have been 
thrust up over the younger Pliocene sediments. The northern 
boundary of the formation lies in the unsurveyed portion of the 
district. 

No fossils were obtained from these Eocene rocks. They have, 
however, a strong lithologic similarity to the Kushtaka. formation of 
Controller Bay region 1 to the west, with which they are· correlated. 
The Kush take. carries fossil plants, which the recent studies of Arthur 
Hollick have shown to be of Kenai age (Eocene). 

OLIGOOBNll AND LOWEB KIOOENll B OOXS. 

A belt of what are believed to be Oligocene or lower Miocene 
marine sediments stretches eastward from Y akataga Reef 1 marked 
by a. series of oil seepages. This belt consists of calcareous shales 
and thin limestones, with some interhedded sandstones and a few 
thin beds of conglomerate. It is essentially a calc~eous series. The 
structure is a.nticlina.L The evidence of the fossils, which consist of 

'Martin, O. C., Oeoloa &nd mllwsl resources of the Controller Bay region: U. B. OeoL Sarvey Bull . 
335, pp. 81-&, lllOfl. 
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marine invertebrates, indicates that these beds a.re either Oligocene 
or lower Miocene. 

These beds a.re succeeded by a great series of sandstones and shales 
with some beds of conglomerate, which goes to make up the lower 
part of the ridge separating the White River va.lley from the coastal 
plain and also occurs to the west of the White River va&y and near 
Icy Bay. Similar rocks are found in the second ridge from the coast, 
separating the valley of White River from that of Y a.ka.taga. River. 
At several localities marine invertebrates were found in association 
with these beds, which led to their provisional assignment to the 
Miocene. 

UPPER MIOCENE AND PLIOCENE ROCXS. 

About I ,000 to 1,500 feet of buff-colored s8..ndstone occurs in the 
upper part of the ridge lying between the coast and White River 
valley, and similar rocks occur in the two ridges to the westward. 
In this sequence is included a sandstone member that carries some 
shale, in which marine fossils were found which were identified by 
Mr. Dall as species occurring in the Empire formation of Oregon. 

This sandstone is succeeded by a great series of buff-colored sand­
stones and shales, with some conglomerate beds more than 2,000 
feet in thickness. These rocks form the ridge between the valleys 
of White and Y akataga rivers, and also occur in the next ridge to 
the north, where they a.re overlain by the Eocene coal measures, 
brought up by a great thrust fa.ult. Some of these beds carry fos­
sils, on the ha.sis of which the entire series has been provisionally 
referred to the Pliocene. 

PLEISTOCENE DEPOSITS. 

The post-Eocene Tertiary rocks that have been described are 
essentially shallow marine deposits. In Plsist.ocene time the con­
ditions changed, for the deposits of that epoch in the Yaka.taga 
region show the effect of glaciation. These Pleistocene beds con­
stitute a remarkable terra.ne, whose thickness in the Robinson 
Mountains is at lea.st 2,000 feet, but may be as much as 4,000 feet, 
according to local development along its strike. · In places this 
terra.ne, a.s now exposed, may be only 1,000 feet thick, but this is 
proba~ly due to the removal of part o:f its original thickness by 
erosion since its uplift into the mountains. This upper part of 
the Robinson Mountain section is, without doubt, Russell's " Pin­
nacle system," described 1 by him as occurring i!J_ the Chaix Hills 
and Pinnacle Pa..ss, eastward from Robinson Mountains along the 
inner border of the Malaspina Glacier. His descriptions of its 
lithologic character, which is the most clistinguishing feature of the 

• Russell, I. C., Ao axpediUoo to Mount St. Elias: Nat. Geog. Y,ag., vol 3, pp. 1ro-173, 1891; also Seoood 
exp9ditloil to Mount St. Elias: U. S. OeoL Survey Thirteenth ..A.ml. Rept .. , pt. 2, pp. ~26, 1B93. 
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formation, coITeapond with its general development in the Robin­
son Mountains, and the marine fossils he collected from the Pinnacle 
Pass and Chaix Hills sectiollB also agree faunally with those obtained 
from the section in Robinson Mountains. 

The Pleistocene of the Robinson Mountains se~tion may be briefly 
described as comprising a thiclmess of 2,000 to 41000 feet of mas­
sively bedded marine shales and sandstones containing a great 
number of large and moderate-sized bowlders of granite, green­
stone, gneiss, schist, a.nd crystalline limestone of glacial derivation, 
which apparently have been dropped without arrangement or assort­
ment of any .kind from icebergs given off into the ocean by tidal 
glaciers. These bowlders are embedded in a scattered manner 
through9ut several thousand feet of silty sandstones and shales. 
This formation occurs at Umbrella Reef on the coast and also in the 
ridge west of White River valley. Though no evidence of a strati­
graphic break was observed between the Pleistocene and the under­
lying Pliocene, an. unconformity might be suspected from the change 
of physical conditions. 

STRUCTURE. 

Nothing is known of the structure o( the main St. Elias Range. 
The Robinson Mountains consist, so for as determined, of a series of 
folds whose axes trend about N. 70° W. A closely compressed fold 
is marked by the minor vaUeys along which the petroleum seepages 
are located. This anticline pitches to the west, its nose being at 
Y aka.tags. Reef. The northern limb of this a.nticline includes the 
rocks west of the White River valley, beyond which there is a. syn­
cline. The anticlina.1 fold is marked by the broad ridge south of 
Y akataga Valley, and the valley i tself occupies a. synclinal. trough. 
The next highla.nd mass to the north is o.nticlina.l. There is a great 
thrust fault along the western limb of this anticline, which baa 
thrust the Eocene over other sediments which are probably Pliocene. 
These structures are believed to dominate throughout the area, 
though the possibility of the presence of other extensive faults is not 
excluded. 

The striking tectonic feature exhibited by the district is the fa.ct 
that the deformation is so recent. Pleistocene beds of glacio­
:fluviatile origin are involved in this folding. Moreover, the topog~ 
raphy is largely structural, many of the valleys occupying synclines 
and the ridges anticlines. The only striking exception to this rule 
is the erosion along the crest of the :first anticline north of the coast 

MINERAL RESOURCES. 

The known mineral resources of the Y aka.tags. distric~ a.re . placer 
gold, ooa.1, and petroleum. Gold mining has been carried on in a. 
small way since about 1899. The auriferous beach sands wer~ 
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probably known to prospectors as early as 1897, a.nd the petroleum 
seepages were discovered about the same time. Surveys have been 
made of petroleum claims and assessment work has been done, but 
there has· been no drilling. Coal has long been known to be present 
in the less accessible inland parts of the district, but has received 
relatively little attention. 

PLACER GOLD. 

OOOURRENCE. 

The developed gold deposits of the Y akataga district comprise 
beach placers and stream placers. It is known that the gravels of 
which the coastal plain is built are more or less aurif erous, but these 
deposits have not yet been mined. Nearly all the gold thus far 
obtained has been recovered by beach mining, though some impor­
tant developments of the stream placers of the White River valley 
are under way. 

The aurnerous area as now known stretches 15 or 20 miles along 
the coast, but its extent inland is not known except in the White 
River valley. It is therefore confined to the coastal slope of the 
southernmost ridge of the Robinson Mount&.ins. 

METHODS OF REOOVEB.Y . 

.AB stated above, gold was first found in the beach sands of Y aka­
taga about 1897 or 1898. In 1899 several. men began working the 
beach sands with rockers, amalgamating on copper plates or in the 
absence of these on silver coins. Mining of this simple character 
was continued for the next three years at various places a.long the 
beach. In 1903 an unsuccessful attempt was made to mine the 
beach sands with a 6-inch centrifugal pump, the plan being· to lift 
the sand with the gold to boxes for washing and amalgamation. 
During the autumn of 1903 about 40 men mined the beach sands by 
hand, using rockers and long toms with copper plates. It is said 
all these workers did well1 the lowest yield for each man being about 
$600 or $700 and that of a few as much as $2,000 or $3,000. Most 
of this mining was done along the 4 miles of beach ea.st of Y akataga 
Reef. 

Alter experience had been gained in recovering gold the rockers 
were abandoned and an enlarged and improved long tom or sluice 
box adopted. Copper plates and amalgamation were also discon­
tinued, it being found that when sharp sands were washed not only 
the amalgam was scoured off and lost but the silver plating also 
was eroded from the coppe1· plates. Canvas was first substituted 
for plates and then strips of blanket were substituted for canvas. 
Later t ucks or plaits were sewed across the blankets. The saving 
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of fine gold thus effected with blankets has proved far superior to 
that by the use of copper plates. The most convenient size for the 
blanket concentration boxes for hand shoveling is about 16 inches 
wide and 10 or 12 feet long . 

.A.bout 300 men were in Yaka.taga. district in 1904, which was the 
ma.xi.mum in any one year. Since that time the number has dwindled 
greatly. In 1913 only about a dozen men engaged in beach mining 
resided in the district throughout the year. -

Pl Mer gold was found in the White River va.lley in 1902, and a little 
mining was done in the same year. .A.bout 1908 a sma.11 hydraulic 
plant was installed, and this has been operated when there was suffi­
cient water. .As will be shown below, this property is now being 
developed on a. large sea.le. 

PRODUCTION. 

There a.re no records of the gold production, and estimates of the 
output by men who have engaged in mining differ greatly. The 
estimate of the value of the total gold output ranges from about 
$150,000 to over $350,000. It is .imposaible to harmonize the con­
flicting testimony on gold output. The writer is inclined to accept 
the lower figures as being nearly correct, and estimates based on these 
figures a.re presented in the following table. This table includ03 the 
silver production computed on the purity of the gold. 

~timata of gold and &iluer production from Yal:ataga di8trict, 1899 to 1913. 

Oold. 

Fine 
ounces. Value. 

Silver. 

Fine 
ounces. VaJue. 

1899 ••..•..•••• . . •····••• •. ••.•••. ••••·•••••·· ..• . •• . .. • 118. 7& 92, 000 10 16 
l!kXJ .•• • _................ . ........... ..... ............. . 14.5. 12+ 3,000 16 JO 
190L...... ...................... .............. . . . . . . . . . H0.13- a

8
, 000
000 

u 10 
1902 .. .••.•. ••• .•..•..•• ••.•... .•.••. - • . • • • . . . . . • • • • • . . 144.18+ . ~ 10 8 
1903 .•. . .••...• . • ··•·•••·•••• .. .•• .. . . . ..•...•. ••• . . •• . . 726. 02- lll,000 . 80 43 
19()1 ....... . ... . . ............................. .. ...... _. 2,t18. 1• 50,000 21111 1'14 

{~:::::::::::::::::::::::::::::: :::::::::::::::::::::: l,~u~ ~:~ t~ ~ 
1907.... . . .. . • . • . • . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . • . . . 725. 113+ 15, 000 80 63 
UKl8. . . . • . . . • . . • . • . • • . • • . . . • . • • • • . . • . • • • • . . . . • • • • • • . . • • • 1167. 50 20, 000 106 68 
1909...... ... •• •. • • • • •• . . • . •• . •• . . . . . • . . . . •. • • . . . ••• • . • . 483. 7.S JO, 000 63 28 
1910...... .... . ........ . . . • • • • • • . . . • • • . • • • . . • • • . • • • . . • • • 483. 75 10, 000 63 29 
191l.... ........................... .. ................... 387.00 8,000 42 22 
1912 . .•••..•..••...••...•••........•. : • • • . . . . . • • • • . . . • . • 435. 38- g, 000 48 211 
1913 •. ••• . ••• . .•.•.•..•...•. •.. ••.. ···•····••••·•··••··· 193. :50 4,000 21 13 

r--~~-:~~~-1-~~-1-~~-

9, 771. 74 202, 000 1, 073 631 

BEA.OR PLA.OERS. 

The gold beach placers were origina.lly distributed along the coast 
from about a mile west of .:Y aka.taga. Reef to about a. quarter of a. mile 
east of Umbrella. Reef, a distance of abou.t 18 miles. .A.long this 
stretch the beach sands are still aurif erous, though much of the richest 
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placer ground has been mined out. The beach is steep and ranges 
from 200 to 300 ieet in width at low tide. Its upper limit is marked 
by a scarp from 5 to 30 feet high that is cut into the outer margin of 
the coastal plain by storm-wave action. The base of this scarp is 
about 10 to 15 feet above mean high tide. The coastal plain has a 
width of a.bout half a mile, except in its central part near White River, 
where it :iS fully a mile broad. It has the general con.figuration of a 
gently graded alluvial fan which extends up the White River valley. 
A. mile from the beach this wide pa.rt of the coastal plain is :fully 100 
feet above sea level. To the east and west, where it is narrower, i ts 
inland border stands at an elevation of about 50 feet above sea level. 

The surface action of the waves in cutting the margin of this coastal 
plain a.nd the accompanying concentration of the heavier constituents 
in its sediments effected thereby, have produced the present beach 
placers. The gold-bearing beach sands a.re distributed with a variable 
degree of concentration along the present shore for a distance of about 
8 miles to either side of the mouth of White River. On the east 
appreciable a.mounts oC gold have been found only ·a short distance 
beyond Umbrella Reef, and on the west the beach sands yield nothing 
of value beyond the mouth of Y a.kate.ga. River (Pl. IV). The richest 
concentrations of beach gold were found west of the mouth of White 
River. Before the beach was disturbed by mining the most con­
tinuous Jaye.rs of gold-bearing sand were found along that part of the 
coast that extends 4 or 5 miles east of Y a.kate.ga Reef. The obstruc­
tion offered by this rocky reef to the general westward movement of 
the sand no doubt has had much to do with retarding a considerable 
po:rtion of the heavier beach materials to the east of it. It is a sig­
nllicant fact that the gold which occurs in the beach just west of 
Y a.kate.ga Reef is considerably :finer than that east of the reef. It is 
reported that the largest and heaviest beach gold is found within a 
mile or so of the mouth of White River, and that it becomes finer east 
and west from that locality. The beach adjacent to the mouth of 
White River is not favorable for mining, because that stream delivers 
considerable sand and silt to the ocean. This material is thrown up 
by the waves in such quantities as to cover the gold-bearing layers. 
The material itself is not sorted, and hence its gold content can not 
be profitably recovered. The covering of the beach gold with quan­
tities of lighter top sa11ds in which the fine gold is not concentrated 
to an appreciable degree is at times more or less characteristic of the 
whole length of the productive beach and is always present in some 
pa.rta of the baa.ch. 

The gold placers that have been mined occur chiefly near the base 
of this escarpment but extend down the beach for different distances. 
A.s the gold is very fine it is carried farther down the beach in some 
places and concentrated at favorable spots. The au.riferous sand 
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occurs in irregular patches, ·many of ·them now mined being only a 
few square yards in e:x:tent and a few inches in thickness. When the 
district W88 first developed much larger areas of gold-bearing sand 
were found. The oyerburden in the present mining operations is 
in few places more than a foot in thickness, and much of the concen­
tration is directly at the surf ace. There seems to be a little fine gold 
in all the beach sand. Some profitable mining is done by ground­
sluicing the upper layer of sand at the margin of the beach near the 
scarp to a depth of 2 or 3 feet, thus concentrating the gol.d. · The 
concentrates are then shoveled into the sluice box. 

In the early days of mining there were probably well-defined layers 
of gold-bearing sand. Now the beach has been so tom up and so much 
of the gold taken out that it is difficult to determine the original 
character of the deposits. 

The beach as a who le is thus undergoing a rather continuous process 
of natural concentration by the surf. Although this process of wa.sh­
ing may be reducing certa.in parts of the beach sands to such a degree 
of concentration that fine gold is present in profitable quantities, other 
parts are receiving such quantities of unconcentra.ted material from 
the caving of the coastal plain scarp or from the surf sweepings of 
contiguous areas that the average tenor of a given number of cubic 
yards may be reduced far below the limit of profitable handling. 

The periods and duration of violent storms in conjunction with 
the various stages of high and low tides, the difference in height of 
which ranges from a.bout 4 to 14 feet, are the chief factors of beach 
concentration a.long the Yakataga coast. The best concentrations 
take place during the winter season., but often such concentrations 
are made along a certain part of the beach only to be dissipated before 
the gold can be recovered by the miners. 

Bedrock is not exposed on the beach except at Yakata.ga and 
Umbrella reefs. It is reported by miners that the beach sands have 
been penetrated to depths of 17 feet and have been found to carry a 
little gold throughout that thickness. As the beach ha.s a steep slope 
and it is not known where this hole was s~, no measure of thickness 
is revealed by this information. Some holes put down 10 to 15 
feet nea.r the upper margin of the bea.ch reached a laJer of fine gravel, 
locallJ termed "bedrock" by the miners. 

Most of the beach gold is bright colored, flakey, and very fine. 
A flake as large as the head of a pin is exceptionally large. The 
large.st flakes .have a value of a.bout 4 cents. There is an unverified 
report that a gold nugget worth $43 was found on Umbrella Reef. 
Prospectors 'report that the gold mined west of Y a.kata.ga Reef is not 
flakey but granular, a.nd that here the percentage of magnetite is 
greater than to the east. 
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The most common mineral in the heavy sand is gs.met. This forms 
the so-called ruby sand of the miner, and, together with a small per­
centage of black magnetite, furnishes a. guide in determining the 
profitable parts of the beach to work. A few small nuggets of native 
copper a.re reported to have been found near White River, but no 
trace of platinum is known to occur in the beach sands, although some 
heavy zircon sands have been supposed, mistakenly, to contain that 
metal. 

The average :fineness of the beach gold is about 0.880, and it con­
tains a.bout 11 per cent of silver. The commercial value of the native 
gold is about $18.50 an ounce. 

The immediate source of the beach gold, as already shown, is in 
the gravels of the coastal plain. In these gravels the gold appears 
to be disseminated to such an extent that it can not be mined by 
methods now in use. The possibility of older beach lines existing in 
this gravel plain is not excluded, but the reports of the finding of such 
by prospectors are unverified. 

The evidence in hand indicates that the coastal-plain sediments are 
largely fluvioglacia.l deposits of White River and possibly of some of 
the smaller streams. White River has changed its course in recent 
time, its mouth formerly being much farther west than it is now. 
The deposition of these coastal~pla.in sediments took place when the 
volume of White River and other streams was much great-er than 
now and the waters were more heavily charged with sediment.a. A 
coastal plain was thus built, which extended far beyond the present 
beach line, but how far is not known. There is some evidence that 
the sw·f has eaten away 100 or 200 yards of the beach since mining 
fust began in 1899. By this successive inland transgression of the 
sea., and hence of the strand line, new sections of the coastal-plain 
·g1a.vels have become exposed and their gold content concentrated in 
the beach to form placers. Such action ha.d long been in progress 
when mining :first began, and hence the :first comers reaped the result 
of this surf concentration of a considerable period of time. The prss­
ent miners, on the other hand, a.re dependent for the most part on 
the concentration now being effected by heavy storms. 

It remains to consider the probability of gold placers being present 
in the coa.sta.1-pl&in sediments. In the absence of the results of actual 
tests of these sediments, such as ma.y be obtained only by means of a 
carefully conducted and comprehensive series of drill holes or shafts, 
no definite statements a.re possible. There may be old beach lines of 
concentration similar to the present beach, but it is not thought to be 
probable, as there is no evidence of a scarp caused by the coastal 
plain having been eroded back by wave cutting previous to the pres­
ent one. It is not impossible, however, that some shor&-line concen-
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tration by transient advance took place along the margin of the 
coastal plain as it was bu.Ht out and that these old beaches have been 
successively buried beneath the advancing sediments of which the 
coastal plain is constructed. It is not thought that such concentr&­
tions were as thorough and consequently as rich as the present beach. 
It is by no means certain that the entire coastal pl&in is made of the 
same material as that on the beach. There may have been an outer 
bar of sand and gravel back of which fine silt.s accumulated in lagoons 
deposited by streams too sluggish to carry gold. 

The gla.oiofiuvial nature of the coastal-plain sediments as a whole, 
a.nd especially in tho "Vicinity of White River, may be used as an 
argument that all the deposits contain some fine gold more or less 
uniformly scattered throughout the mass. If prospecting should de­
termine this to be so and that the average gold content of the sedi­
ments is sufficient to be pro:fitable, the mining of this deposit on a 
large sea.le may prove successfol. Such an enterprise should not be 
entered upon, however, until the ground has been tested. If gold 
placers are found, they will probo.hly only be such as can be exploited 
by dredges. The conditions for hydraulic mining in the coastal plain 
a.re unfavorable, for the water supply is scant unless long ditches &re 
built. So f a.r as known there is no bedrock to work to, a.nd the 
sediment.a are so located as to offer no dump for tailings without 
elevating sluice boxes. H dredging ground is discovered, the opera­
tion is also confronted with difficulties, the most serious being the 
presence of a large qua.ntity of driftwood in the coastal-plain sedi­
ments, including sticks of timber a hundred feet in length. The lack 
-0f information regarding depth to bedrock is another deterring factor 
for a dredging enterprise. On the other hand, the bedrock, if present, 
will probably be soft. The presence of large glacial bowlders is also 
not excluded, though such have not been observed. The unfavorable 
conditions of tra.nsport.at.ion will be considered below. The-favorable 
conditions for dredging are that operations can be continuous prob­
ably throughout the year-<;ertainly for eight or nine months-a.nd 
that there is excellent timber at hand both for building and for fuel. 
In addition to the wood, oil is also available for fuel. 

STREAM: PLACERS. 

The known stream-placer gold is confined, so far as known, to 
White River valley. This river drains a large glacial ice tongue of 
the same name and discharges into the sea. a.bout 7 miles east of 
Yaka.taga Reef. 

The bed1·ock formations that now outcrop a.bout the White River 
basin indicate that it was incised in the marine bowlder-bearing 
Pleistocene formation and the succeeding fluviatile deposits. Con­
siderable rem.n.e.nts of the fluviatile sediment.a a.re still present in the 
bedrock of the basin in intimate association with the older marine 



MINERAL DEPOSITS OF THl! YAKATAOA DISTRIOT. 139 

Pleistocene that hore contaios an abundance of marine shells. Tho 
exposures of these Pleistocene tluvia.tile temmes indicate a thickness 
of 400 or 500 feet, much of the material being erratic. 

The Recent gravels of the White River basin comprise those of 
the present stream and those occurring as a bench deposit about the 
present water level. Both deposits carry alluvial gold, but only 
the bench placers have been mined. The concentration of the placer 
gold is probably greater in the narrow bed of the present stream tha.n 
it is in the benches. To recover this gold would, however, necessi­
tate the turning of the entire river from its present bed. 

In the lower part of the White River valley there are only a. few 
remnants of olde~ valley Boors, and this material is barren. Some 
f a.irly wide benches are developed in the upper valley, especially in 
that part of its course which lies within a. mile of the glacier. The 
rock-<mt benches a.re best developed along the right side of the valley. 
Here the channel of' the river has dissected the old valley Boor to a. 
depth of a.bout 15 feet above average stream level at the upper end 
of the bench, and to about 35 or 40 feet at the downstream end. 
This indicates that the present grade of the river is steeper, by 20 or 
25 feet in a. distance of a.bout 1!- miles, than it was before it dissected 
its present channel below the grade of the benches, the remnants of 
an older valley Boor. The following notes are largely based on 
memoranda. furnished by Mr. V. Blodgett, who has charge of the 
mining operations a.t this locality. 

The most extensive of these benches now lies in three somewhat 
detached strips. In upstream order these strips ma.y be conven­
iently designated Nos. 1, 21 and 3 for the purpose of separate descrip­
tions, although they were all pla.nated by the same stage of erosion 
and had their unconsolidated covering of gold-bearing gravels depos­
ited on them by the same stage of stream concentration. Benches 
Nos. 2 and 3 are virtually coextensive, being separated only by Willow 
Creek, a. tributary stream. This stream has cut away a.bout 1,000 
feet of the bench and thus removed a considerable quantity of the 
gold-bearing gravels. The upper end of bench No. l is separated 
from the downstream end of bench No. 2 for a. distance of about a 
quarter of a. mile by a. bedrock channel which the river is now making 
at the base of a projecting spur of the valley slope. 

Bench No. l has an exposed face of gravel from 15 to 18 feet thick 
that extends along the river about 900 feet. These gravels rest on 
top of a rock-cut bench whose surface is 35 to 40 feet above the pres­
ent grade of the stream. The width of the bench back from the 
river bank ranges from 300 to 500 feet and even more, but the bed­
rock slope of the valley rises steeply. Most likely the gravel covering 
of this bench becomes considerably thinner toward the valley wall. 
The whole surface of the bench is heavily overgrown with timber and 
brush. 
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The gravels in this bench a.re much smaller in average size, more 
typically stream 8.ssorted, and contain fewer cobbles and bowlders 
than those in the benches farther upstream. Their higher position 
a.hove the level of t he river affords a. better dump for tailings. If 
ample water is o.vailabJe they should be mudh more easily hydraulicked 
than the upstream benches. Their successful exploitation will 
depend chiefly on whether their gold content is uniformly distributed 
throughout the deposit, unle.ss parts of the deposit a.re much richer 
tht1.n is supposed. In view of their gla.ciofluvial origin it is probable 
that their gold content is not all concentrated on bedrock, as gener­
ally occurs with less vigorously deposited strea.m alluvium. 

Bench No. 2 is a little more than a quarter of a mile long a.nd 
extends back from the river in some places more than 500 foot. The 
bedrock surf ace on which the gravels rest has an average elevation 
above tho river of a.bout 25 feet and thus a. fair dump for tailings is 
afforded. The thiclmess of the gravels ranges from about 5 to 15 
feet, somewhat over half of the gravel deposit being a.bout 15 feet 
thick. It conta.in.s a much larger quantity of coarser material and 
a. great many more large bowlders than the bench described above. 

Bench No. 3 is narrower than the two downstream benches previ­
ously described. It extends from the mouth of Willow Creek 
upstream for a.bout one-third of a mile to a point where the narrow 
stream-eroded part of White River valley opens out into a broad 
basin near the glacier. This bench, 100 to 200 feet wide, swings 
around the southeast fle.nk of a rounded lmoll of bedrock a couple of 
hundred feet in altitude that now stands isolated in. the valley floor. 
The lmoll appears to be the end of a. spur that has beon cut off from 
tho mountain slope which bounds the basin on the southeast. The 
rim of bedrock which marks the surf ace of the former bedrock floor 
of this part of the valley stands a.bout 15 feet above the present 
river level, hence there is not so much dumping room for tailings 
along this bench as there is for the downstream benches. The 
unconsolidated bench materials o ( bowlder, cobbles, and gravel have 
an average thickness of a.bout 10 feet. Much of the material of these 
deposits has been already sluiced off. A.t least 40 and possibly 50 
per cent of th.is deposit is made up of very large cobbles and big 
bowlders which weigh nom a few hundred pounds up to many tons. 
Small Pelton wheel derricks have been employed to move these 
bowlders out of the working cuts in the mining operations that have 
been conducted on this bench in tho past, but thess do not seem 
adequate for rapid work, such as is contemplated. Blasting a.nd 
aerial cables operated by steam hoists probably will have to be used 
in removing some of these heavy bowlders. 

The gravel benches described above a.re roughly estimated by Mr. 
Blodgett to contain a. total of a.bout 500,000 cubic yards of material 
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tha.t can be hydra.ulicked. The gold tenor of the deposit as a whole 
has not been determined by systematic prospecting. Some mining 
done by hand methods six to eight yea.rs ago and some hydraulicking 
done on the central part of the upstream bench with a smaU plant 
have demonstrated the gold-bearing character of this deposit though 
no hlgh values have been found. The operations so far conducted 
have been of a somewhat experimental nature. Under efficient 
hydraulicking, with proper appliances for sa.v:ing all the gold, the 
recovery probably would have been imprnved. 

The gold is rather fine, light, and flaky. A few small nuggets are 
said to have been found. It is estimated that one nugget had a value 
of about $3. The larger pieces show distinctly the effects of having· 
been rolled out thin, as would be expected by the turbulent stream 
washing, of which there is abundant evidence. The commercial 
value of the gold is said to be $18 an ounce. 

A. small hydraulic plant was installed by the White River Mining 
Co. on the middle bench in 1908, and this has since been operated as 
the water supply permitted. 

In the spring of 1913 a comprehensive plan fpr the hydraulic 
working of the bench ground along upper White River was com­
menced. This project included the bringing of water for ground­
sluicing across the lower end of the glacial basin by means of a flu.me 
about 9,000 feet long. Tho flume is 40 inches wide a.nd 20 inches 
high. Its intake from the river is tunneled 50 feet through a rocky 
point to assure a secure connection with the glacial stream, whose 
violent fluctuations in volume must be reckoned with. The flume 
line consists of a.bout 7,000 feet of trestle work and about 2,000 feet 
of grading. Construction work was continued throughout the sum­
mer and the hope was entertained of completing it early enough in 
the fall to make a trial run to test the ground on the lower part of 
No. 3 bench. It is not known whether this was accomplished, but 
no doubt actual mining will be conducted during the summer of 1914. 
. If the operations prove the gold-bearing value of the bench 
deposits and the practicability of mining them with profit is then 
demonstrated, the deposits in the depression now occupied by Willow 
Creek should not be overlooked. This depression has every appear­
ance of having been a former channel of White River when the knoll 
was the nose of a mountain spur from the eastern slopes of the valley 
which now rise steeply opposite bench No. 3. The present channel 
of White River appears to have been cut across this spur and thus 
formed the knoll. During a stage of this cutting the bedrock plat­
form on which the No. 3 bench deposits now rest was eroded. Since 
then the river has cut its channel about 15 feet below the surface of 
the former valley floor at this place, leaving the narrow stdp of 
bench along the border of the lmoll on the right side of the river. 
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80UROE O!' THE PLAOER GOLD. 

It has been shown that the beach placers are formed by the con­
centration of gold disseminated in the sand and gravels of the coastal 
plain and that these, in turn, are probably glaciotluviatile deposits 
of White River. It is possible that other streams played a part in 
this formation of coastal-plain deposits, but if so they did not con­
tribute any gold, for none of their gravels are known to be auriferous. 
There is no direct evidence of tho bedrock source of the gold. No 
mineralization bas been found in any of the Tertiary sediments that 
bo.ve been examined, and if any of these carry gold it is probably 
derived from other sources and deposited as alluvium. On the 
other hand, the main St. Elias Range is made up of metamorphic 
o.nd igneous rocks, and the evidence from other parts of the cha.in 
indicates that these are locally mineralized. Therefore it is probable 
that the glacer gold was derived from quartz veins or other forms of 
bedrock mineralization occurring in the unsurveyed high ranges 
north of the Y akataga district. 

It remains to consider how this gold reached its present position. 
The source of the beach gold having been traced to the stream 
placers, it is only necessary to consider these. The White Riv~ 
valley does not reach the metamorphic rocks believed to be the source 
of the gold but is separated from them by a broad belt of Tertiary 
terre.nes. '!'he same is probably true of most of the streams drain­
ing the Y: aka.ta.go. district. It is evident, therefore, that the alluvial 
gold could not have reached its position in the river gravel by action 
of the present watercourses. H this placer gold has been tre.nsporte<l 
by water, it must have been by an older drainage system, whch 
reached back into the meta:i;n.orphic highlands. The Tertiary and 
Pleistocene sediments of the :region a.re in pa.rt probably of ftuviatile 
origin, a.nd there is _no inherent reason why some of them may not 
have carried placer gold. There is, however, no direct evidence that 
any of the conglomerates and sandstones are aoriferous, and in fact 
the distribution of the present placers indicates that most of them do 
not con~ain alluvial. gold. 

One of these formations may, however, be an exception to this 
rule, and that is the fiuviatile beds of conglomerate and tho sand­
stones that overlie the bowlder-bearing sediments caITying Pleisto­
cene foS3ils. It has been shown that this formation is abundant in 
the White River valley, and this is believed to be the immediate 
source of the placer gold. These rocks have not, however, been 
tested for gold, so that the proof of its a.uriferous character is by no 
means positive. Even if it c&ITies gold, the chances of finding work­
able deposits a.re not great. If these ancient placers were rich, their 
dissection and the re-sorting of their gold contents would be expected 
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to have yielded placers of a fa.r higher gold tenor tha.n those that 
have been developed in the White' River valley. 

An alternate hypothesis for the origin of the placers is not to be 
neglected. This assumes that the gold r eached the White River 
valley by glacial transportation. The erosion of the rocks of the 
St. Elias Range by glaciers must carry with it the remova;l of any 
gold deposits that they contained. In this connection it becomes 
important to consider the source of the bowlders in the :fluvial deposits 
of the !Vhite River valley. These consist chiefly of greens tone, granite, 
gneiss, and crystalline limestone. None of these rocks occur in the 
entirely unmetamorphosed sediments of the Robinson Mountains, 
except as detrital material. They a.re believed to ·occur in the St. 
Elias' Range, 30 or more miles inland from the present coast line. 
These bowlders may have reached their present position by ice 
tra.nsportation. The Wbite River glacier probably has its source in 
a n~v~ field connected with the St. Elias Range. If this be so, the 
gold may have been transported by the same agency. 

On the other hand, these igneous and metamorphosed rocks do 
occur abundantly as bowlders and cobbles in the Pleistocene tenane 
already referred to. The writer is of the opinion that the hmnecliate 
source of these bowlders and also of the gold is in this Pleistocene 
terra.ne-a view which has already been presented. It should be 
said, however, for the glacial argument of the source of the gold, · 
that some of the Pacific coast placers are known to have been formed 
by the reworking of ice-borne material. Such deposits at Y akuto.t 
Bay have been described by Ta.rr and Butler1 and at Kodiak Islarld 
by Ma.rtin.2 The distant transportation of gold by glacial ice is also 
sugge.sted by the occurrence of beach placers apparently derived 
from glacial debris on Middleton Island.' This island is located in 
the Gulf of .Alaska, a.bout 50 miles from the mainland. 

PET:BOLEUJ[ . 

.All the best-known j>etroleum seepages of the Yakataga district are 
located near the base of the seaward slopes of the coastal ridge of 
Robinson Mountains. (See Pl. IV, p. 130.) These seepages a.re dis­
tributed a.long a line extending from a point near Yaka.taga Reef to 
Johnston Creek, a distance of about 18 miles. They are located from 
half a. mile to 2 miles from the beach. There are about a. dozen seep­
ages distributed atirregula.r intervals along this line, but the extreme 
easternmost, on Johnston Creek a.bout 1! miles above its mouth, 
is the only one of considerable volume. Most of these seepages are 

1 Tan:, R. S., aud Butler, B . S., The Yakutat Bay re:lon, Alaslca: U. S. Oeo1. Survey Prof. Paper 64, 
pp. 165-168, 19@. 

•llartln, a. C., Klneral deposits of Xodlalt aud the nel&bborlnc klancb: U. 8. Oeol. Survey Bull. 6t2, 
pp. 134-136, 1913. 

•Brooks, A. R., The min1Dg Industry In 1912: U.S. Oeo1. Survey Bull. 642, p. 48, 1913. 
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little more than meager indications of oil in the form. of sulphurous 
~oatings or exudations along joint cracks of the rocks, also as irides­
cent films over moist rock surfaces and on any small pools of water 
that may be collected near by. Thick oily residue has accumul&ted 
in notable quantity only at the seepage on Johnston Creek. llere 
tho discharge of rather fresh petroleum is free enough to furnish con­
siderable quantities to the swift-flowing, turbulent s.tream so that 
appreciable quantities of oil are carried down it.s conrse to the ocean. 
A scum of oily residue a.lso occurs on the cobble bars of Johnston 
Creek from it.s mouth up to the seepage. It is probable that a barrel 
or more of petroleum a day escapes from this seepage. The odor of 
petroleum was also noted at the mouths of Munday, Poule, Lawrence, 
and Crooked creeks, small streams that flow across the nan ow coastal 
plain westward from Johnston Creek. (See Pl. IV.) The seepages 
on these s treams are from 1 to 2 miles above their mouths and are not 
so indicative of the free escape of oil as the one on Johnston Creek. 

Prospectors report the occurrence of petroleum seepages in the 
second ridge of the Robinson Mountains from the coast. J a.ck Dalton 
reports that he saw a strong petroleum seepage east of Icy Bay and 
not far from Ye.ht.see River. This locality may mark a.n eastern 
extension of the "f akataga. oil field. 

The westernmost of the main line of seepages lies near the base of 
the mountain slope where it joins the coastal plain, whereas those to 
the east lie in valleys separated by minor ridges from the seaboard. 
This line o{ seepages in part marks a series of east and west extending 
depressions oocupied by the headwaters of streams :flowing southward. 
The chain of depressions between the foothill belt and the main moun­
tain front appears to lie along the axis of a. symmetrical anticline, 
whose south limb is sharply flexed into a nearly vertical position and 
the dip of whose north limb is 15° to 41> 0 N. All the seepages of 
petroleum reach the surf ace along the a.xie.1 zone of this anticline.1 
fle_~e, which strikes about N. 70° W. The rocks, which are sand­
stones and shales, a.re provisionally assigned to the Oligocene. 

The development of the depressions between the foothill belt of 
vertical strata and the main mountain front at right angles to the 
north and south trunk gorge valleys across that belt is primarily 
caused by the more rapid erosion and removal of :material that has 
occurred along the zone of the anticlinal a.xis. Here the sharp 
flexuring of the strata has shattered the rocks, and thus exposed 
them to the more rapid disintegration and consequent remove.1 by 
the streams. 

The strata at the base of the exposed portion of the section in 
the vicinity of Johnston Creek seepage are chiefly made up of sand­
stones that are favorable for either storage or migration of petroleum. 
These sandstones are overlain by close-text'ured shales, which may 
have served as the retentive cover. The liberal escape of fresh oil 
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at this locality might be used as an argument for considering this 
horizon-the lowest rocks exposed in the coastal mountain ridge-­
to be at or near the ultimate oil-bearing horizon. This can not, 
however, be demonstrated without drilling, and there a.re some 
strong arguments against this hypothesis which will not here be 
presented. 

Several seepages occur at_ or near the base of the seaward slopes 
of the coastal mountain west of the lower White River volley nearly 
to Yakataga Reef. Here all the outcropping strft.ta belong to the 
modewtely northward-dipping limb of the anticlinal fold, the south 
limb being covered by the coastal-plain deposits or the ocean. The 
geologic structure of Y akataga Reef indicates distinctly the plung­
·ing nose of the anticline marked by the seepage. 
· The crest of this anticline appears to have a decided inclination 
to the west, but the dip is not so marked as th~t of its terminal 
nose at Y akataga Reef. This westward inclination amounts to a 
fall of at least 2,000 or 3,000 feet in the distance of about 18 miles 
along the seepage belt. 

Ail the ultimate source of the petroleum at Johnston Creek seepage 
may be near if not at the outcrop from which the free :flow of fresh 
oil comes (about 100 feet above sea level) , it may be ·supposed that 
the oil-bearing bed becomes progressiv~ly deeper westward along 
the anticlinal axis. If this is so, it must be heavily covered by a 
greater thickness of strata in this direction. This may account for 
the more scanty escape of oil at the seepages in the western p~ of 
the belt. These views are based on the assumption that there is 
only one oil-bearing stratum developed along the anticline- the one 
marked by the free-flowing Johnston Creek seepage. All this is 
mere assumption, for there may be oil-bearing beds at several hori­
zons in the section. There are in the exposed section several exten­
sively developed porous sandstone and conglomerate members with 
Ulipervious capping of fine-textured shale that should afford storage 
for petroleum. _ Some of these, where under deep cover toward the 
western part of the anticline, may contain oil. Only intelligently 
dirooted drilling will determine these matters. 

The evidence in hand indicates that the search for oil should not 
be nearly so involved with structural complexities as in the Katalla 
oil :field, in the Controller Bay district. In the Kata.Ila field folding 
and faulting are so intricate that the drilling thus far done has not 
proved very satisfactory. The es~ntial structural factors presented 
in the Y akataga seepage belt do not seem to be any more complex 
than those met in some of the productive :fields of California. If 
anything, the structure governing the occurrence of petroleum in the 
Y aka.tags. district is probably more simple than that of some of the 
well-kn.own California :fields. If this is true, possibly only a small 
amount of intelligent drilling will be necessary to prove the eommer-

605530-Bull. 592-14--10 
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cial value of the Y e.kataga belt. The inaccessibility of the field and 
the local difficulties of transportation will be strong deterrents to 
development. The discussion of transportation is reserved for a. 
later section o{ this report. 

There a.re no complete tests of the petroleum. from the Y a.kataga. 
district, and, in the absence of a.ny drilling, such as have been ma.de a.re 
necessarily of samples ta.ken from seepages in which there has boon a. 
loss of the volatile compounds. There is every reason to believe that 
the Y aka.tags. petroleum. is of the same high grade as that of the 
Ka.talla. field. The Katalla petroleum is a refining oil of th~ ea.me 
general nature a.a the Pennsylvania. petroleum. Like that oil, it has 
a high percentage of volatile compounds, a paraffin. base, and almost 
no sulphur. The following table, taken from Martin's report,' sum­
marizes the available information about the composition of the oil 
from the two fields: 

Summary of analyaa and Ult.a of Katalla and Ya.l:alaga paroleum. 

LooaUty. Color. 

JLU.UL.A. IIUI>. 

xa~,~-~~·.~~~: :::::::::::::: 
Do.•......... Light 11-2. 
Do.• ••••••••• •• •••••••••••• Do.a ......... Dark red. ••• 

llli
DoL::::::: :::::~~·.::::: . ········· ............. . 

d ••••••••• •••••••••••••• Ka lhedowa Dark.brown. 
Do.d •••.••••. ••••••• • •••·•• 
Do.ti ••••.•••• ••••••••••••• • Do.a ...................... . 
Do.• ........ . ............ .. 

Baria Creek'·· ··· Dar It red· 
brown. 

YAXilAOA nzu>. 

7o!mlton0reelcd,• Dark.brown. 
Do.•, • ............ do •••••• 

Poole Creek ", • •• .•... do •••.•• 
Do.d_,• .......... .. do •••••• 
Do ... 1.•· ·~· · ·· .... . do •••••• 

Crooked 1.ZeU d , • •••• • do •••••• 
00Creek4, '-···· .••.. do •••••• 
Yaltogelty d , • ......... do • • •••• 
KorrlSon Creek",• ...•. do •••••• 
ArrYUCreek,loY .•••• do • • • • •• 

:sa1 ', •· 

0Btiull!l. • P. Per «flt. Per Ufll. Per emt. Per Ulll. 
0.8280 39. l •••••••••• 21.0 51.0 28.0 ..•••.•.•• 
-~ 45.0 •••••.•••• 88.5 31.0 21.6 9.0 
.71167 ~.9 70-80 88.6 31.0 i1.6 9.0 
.800 •••••••••• •••••••••• 34.2 lH.( 111.6 U.6 
.802 - eo ................... .................... . 
• '/90 -00 .......... ···•······ ................... . 
• 8119 •••••••••• •••••••••• •••••••••• 19.0 78.6 l . 7 
.914 •••••••••• •••••••••• ••••••• ••• 9.0 87.6 2. 7 
.800 •••••••••• •• ••••• ••. )4. 8 63. 9 111. 7 1. 2 
. 020 )40 . ............................. •••••••••• 
. llOJ 166 ........... ••••• •••• •••••••••• •••••••••• 
.874 lM ......... . ••••••·••• .......... ••••• •• ••• 
•• 162 ••••••••••••••••·••• ........ ............ . 
. 1181 - .............. .... ..................... . 
.IM2 234 . ............ . ................ •••••••••• 

• OG4 
• 879 
. m 
• 881 
• OH 
.921 
.BM 
• 937 
• 991 
.962 

m ....................................... . 
178 .......... ·••••·••·• ................... . 
250 ..... .. .... . ......................... ~ • 
67 ............................. . ......... . 

166 .... ................................... . 
172 ..... .................................. . 
J08 ....................................... . 
2f6 ....................................... . 
270 ••••••••·· ............................ .. 
810 ....................................... . 

• Sempl• colleoted by G. C. llartln, tesi. by J'llllJlimaD and Browne. U. 8. Oeot Survey Bull. 836, p.121, 
1U 

• Ollpballt, F. R.~ The prodoctloo of petn>lewn ID 1902:: U. 8. Geol. Survey Kin-I l\elOllnlel, 1902, 
p.383,lO(ll. 

• si.o.., P. c., The Kam coal and on ftelds or A.Jasb: II.In. and Bel Presa, vol. 87, p. 86, lOOGI. 
d Redw0od1 »Overton, l>etrolennl, vot 11.~ ed., p. lll8, 190ll. 
•Th• uaa JooaUtlel of -pagee When w-eamples,,... tUen an not known, but th•Y..,,, bel.leved 

to be In the Y&biap deld. 

In 1897, soon after the occurrence of petroleum in Yake.tags 
became kn.own, a continuous tract of land about Ii miles wide and 
20 miles long was located a.nd surveyed along the belt of seepages. 

1 Mentn, o. c., O«lloalllld m.fnenl reeouroesott.heColltroller &7 nigtca, JJub: u. s. OeoL 8un'e7 
Bull. 3M, p. 123, UI08. 
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This tract included a.U the known seepages in the coastal ridge of 
Robinson Mountains and covered the anticlin.al ax.is from Johnston 
Creek on the east to it.s westward-plunging nose at Yaka.taga. R eef. 
The or.ig.inal locations aggregated some 50 square miles or a.bout 
32,000 acres. S.ince then, however, the locators Juive relinquished 
much of thls land in order to concentrate theU- MBessment work on 
claims covering chiefty the actual seepages. 

COAL. 

Relatively few geologic observations were made in what is believed 
to be the coal-bearing area. of the district. The coal field lies chiefly 
in the higher part of the Robinson Mountains and the surveys reached 
only ita southem ma.rgi.n. except along the valley of Duktoth River. 
Here the mountains were penetrated for a distance of more than 25 
miles, and thus o. part of the coal field was traversed, but unfortu­
nately not many outcrops we;re seen, and detailed in.formation regard­
ing the structure of the field and thiclmess of beds are lacking. So 
far as known no coal claims have been staked or coal beds prospected 
in th.is field. 

Though only a few exposures of coal were a-0tua.lly seen. in place, 
the river gravels and glacial d~bris afforded evidence of a consider­
able coal field to the north. The gravels of Duktoth River a.nd of 
the streams dmining the Bering Glacier to the west include much 
coal. What is believed to be the approximate southern boundary of 
the coal field is indicated on the ma.p; it.s northern boundary is 
unlmown. Information furnished by prospectors indicates that there 
is an approximately ea.st and west trending coal belt at least 10 
miles wide. Thls is cut off on the west from the Bering River coal 
field by the Bering Glacier. Its easterly extension is not known. 
Coal has, however, been found on the southwestern flank of Mount 
St. Elias. Broke 1 mentions the occurrence in this area of coal beds 
6 and 8 feet thick. Some of this coal he burned in the camp fue. 
All this evide~ce goes to show the probability of a considerable 
development of coal measures in the northern pa.rt of the Yakataga. 
district. 

As already mentioned on page 130, the rocks of the coal measures 
a.re chiefly a.rkoses, sandstones, and shales and are believed to be of the 
same age (Eocene) as the coal measures of the Bering River field. 
It is also believed that the southern boundary is marked by a thrust 
fault which has brought the coal-bearing rocks on top of the younger 
Pliocene sediments. The structure of the field is unknown, but in 
the absence of information to the contrary it is fa.ix to assume that the 
coal measures are folded and faulted similar to those of the Bering 
River field. 

• Brol:e, Oeorce, WI~ sack and stock In Alaska, pp. at'Mll, London, lllllO. 
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.As only two outcrops of coal were actually examined there are few 
data concerning the thickness of beds. One of these outcrops occurs 
in a bluff on Duktoth River about 22 miles from the mouth. The 
thickness measures 5 feet 6 inches, and the floor and roof are composed 
of shale. The middle of the bed shows a shale parting about 16 
inches thick. · Its strike is about N. 80° E., and the dip is 30° N. 
The second outcrop is located on the slope of Duktoth Valley, 200 feet 
above the :floor and about 25 miles from the mouth of the river. This 
bed strikes about N. 80.0 E. and dips 35° N. It includes 4 feet of 
clean coal and has a shale roof and floor. A. sample taken from the 
outcrop of this bed was analyzed by A. C. Fieldner, of the Bureau of 
Mines, with the following results: 

.Analym of coal from Duktoth Valley, Yalataga di.8triel. 

M:oiature ••••••. .. .. . .•.•••.•.••••••••••••.•••••••.•.•••.•••••••.••.•.•.•..• . ..• • 
Volatile man« • •..•••... . .••..... . .. .........••............•.••••...•. . . ....... 
Fixed carbon • •• •..••••••••..•••••••..••••••••••• •.••.••••••••...••••••.••••• ..• 
Ash ........ .. ...................... ..... ... .. ...................... ............ . 

Sulpbnr •••....•.•........•.•.•.................. .•.. ....•..•................... 

Air dried. Mofsture tree. 

1.05 .......... .. 
1Lt5 11.1>7 
6(.05 64. 74 
ZZ.45 23.e9 

100. 00 100. 00 

.66 ········•··• 

The large percentage of ash in th.is coal may in pa.rt be due to impuri­
ties caused by surf ace weathering, but otherwise this particular coal, 
though'of a bituminous grade, has no commercial value. 

Whether there are better coals in the district can only be deter­
mined by further prospecting. The chances are that a careful search 
would be rewarded by the discovery of better coals. On the other 
hand, the Y akata.ga coals are so much more inaccessible than those 
of the Bering River field that even if found to be of the same grade 
they could not now be exploited for exportation in competition with 
those of the Bering River.field. In view of the abundance of timber 
and of the petroleum in the Y aka.ta.gs. district it is not likely that 
any coals found in these high ranges would be utilized, even as a 
local source of fuel. Therefore the coal of the Y akataga district can 
not be considered a.n available asset until the more accessible fuel 
approaches exhaustion. 

HA.RBORS A.ND TRANSPORTATION. 

The Pacific coast between Controller and Y a.kutat bays, a distance 
of about 175 miles, is open to the full sweep of the ooea.n, with no 
shelter for even a light-draft launch. The only pos.sible exception is 
the recently opened indentation a.t the western margin of Malaspina. 
Glacier, known as loy Bay. (See description, pp. l~0-151.) There 
are no permanent Indian settlements along this stretch of coast. 
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In their journeys by boa.t between settlements at Y akuta.t a.nd Con­
troller bays the natives occasionally ma.de landings a.t Y o.kata.ga. This 
is indicated by the name Y aka.tags., of Tlingit derivation, which means 
"canoe landing pla.ce.11 The natives evidently so named this rocky 
reef because they considered it the most favorable place along this 
pa.rt of the coast to land their large dugout canoes. 

The white population of the Y e.ke.tago. district has fluctuated 
greatly since the first settlement was made, in 1898. Now there are 
about a. score of permanent residents, whereas in 1903 to 1905 there 
were probably 200 or 300. As Yake.tags. Reef is the only place 
a.long this part of the coast where supplies may be landed with any 
facility, it has always been, by force of na.tura.1 conditions, the prin­
cipal point of settlement. This settlement comprises a straggling 
collection of log cabins and storehouses which may have numbered 
30 or 40 at the time of greatest population. Only about half a 
dozen of these a.re in use. Many a.re dilapidated, and others have 
been burned for firewood. 

During the summer of 1903, when beach mining was at its height, 
coastwise steamers called at Yake.ta.gs. R~, weather permitting, 
about once a month. This service was discontinued as soon as the 
early excitement caused by the mining of the richest beach placers 
had subsided. Since 1903 coastwise steamers have seldom called at 
Y aka.tags. Reef, for it is not a good roadsteMI and the condition of 
the surf is re.rely favorable for landing. Moreover, the trade indoce-­
ments now amount to little. 

The great glacier barriers that bound the district on the east, 
north, and west make it almost inaccessible by land. There is only 
one overland route of approach and this presents serious difficulties. 
It follows the shore for about 50 miles from Cape Suckling, a.t the 
eastern side of Controller Bay and a.bout 30 miles from Katalla. For 
30 miles east of Cape Suckling this route passes along the ne~by 
front of Bering Glacier, and half a dozen swift glacial rivers issuing 
from beneath the ice must be crossed. AU of these streams are more 
or less dangerous to ford because of quicksands in their constantly 
shifting channels. Several are so la~ge that they may be crossed by 
rafts or boats. The others may be forded at times of low water, 
but this is always a hazardous undertaking even under the most 
favorable conditions. There are also two swift glacial rivers between 
the eastern ma.rgin of Bering Glacier and Y aka.taga Reef that must 
be crossed by boats or rafts. As there are no habitations along this 
route, it is necessary to carry all supplies for the journey on one's 
back, and it is also best to transport a. canoe. This route is seldom 
traveled and then only under guidance of those familiar with its 
dangers. Several men have lost their lives in attempting this trip. 
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.All landings on this part of the coast must be effected through 
the surf in small open boats. The only favorable pla.ce for accom­
plishing this with even approximate safety is at Yake.tags. Reef, a low 
rocky point that juts into the ocean about half a mile. This affords 
a slight protection from the breaking swell when it is not stormy. 
EYen here it is only possible to make a. safe l~ding at times of very 
moderate or calm weather. Southeast winds throw breakers against 
the east side of the reef, southwest winds against its west side, and 
only at low tide are the rocks not more or less awash if there be any 
ooean surge. 

The supplies needed by the present small population of minem are 
for the most part brought in launches from Katalla, 85 miles to the 
west by steamer route and the nearest regular port of call These 
launches are navigated by men who closely observe the weather 
changes and by experience are generally able to foretell the conditions 
for landing at Y akataga Reef a day or so in advance. At such· oppor­
tune times quick trips are made with launches along the coast, gen­
erally a.t night so as to arrive at Y akata.ga ~ef in the morning and 
begin to land the freight through the surf by daylight. This is 
usually accomplished within a few hours or a day at the most and the 
return made to the shelter of Controller Bay without delay. By thia 
means the district is served with supplies and mail in an irregular 
manner at such times as the weather permits and its needs demand. 
I tis not unusual for a month to pass during which no favorable oppor­
tunity for landing at Yakataga Reef ocours. 

Until recently what is now Icy Bay was occupied by Guyot Glacier. 
Since 1904, however, there has been a marked change going on along 
the southwestern margin of the terminal lobe of this glacier. The 
ice has retreated and a considerable embayment formed. This is 
known as Icy Bay, which might be used as a harbor for Y aka.tag& 
district if it were free from drifting icebergs, and if its western shore 
should prove to be deep enough for anchoring lighters near the land 
or to afford favorable conditions for the construction of a pier. 

The writer's survey of Icy Bay, the results of which are indicated 
on the accompanying map, was very hasty and accomplished with­
out the use of a boat. Hence no soundings were made and the 
character of the sett bottom could not be determined. 

To determine the possible commercial value of this embayment it 
will be desirable to review briefly the history of the glacial move­
ments in the vicinity as recorded by several observers during the 
past 120 years. This matter will be considered in greater detail in 
the final report. Vancouver 1 was the first to map this part of the 
coast, which he did in 1794. At this time the bay had a.pproxi-

1 V11D0011ver, George, A. voyage of discovery to the northern PoolJlc and around tho world, 1m-1m, 
new edltlan, vols, pp. MIH09, London, 18111. 
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mately its present outline. Later the Guyot Glacier, now occupy­
ing the head of the bay, moved forward and not only filled the entire 
indentation but jutted out to sea beyond its confines a.nd thus Icy 
Bay became Icy Cape and as such has long been known. Thflre 
have been several fluctuations in the ice front during the past cen­
tury, but these need not be considered here. It will suffice to state 
that during the past IO years the front of Guyot Glacier has retreated 
about IO miles, leaving the bay much as Vancouver saw it. The 
ice cliff of Guyot Glacier, from 200 to 250 feet high and about 5 
miles long, now bounds the entire head of Icy Bay and discharges 
its bergs into it. 

The bay, though it presents a 7-mile opening to the south, affords 
considerable shelter (Pl. IV, p. I30). The ocean surf is broken by a 
bar which lies off Joy Cape at the southwestern entrance of the bay. 
Conditions adverse to commercial utilization a.re (1) the drift ice 
from Guyot Glacier and (2) the known shoals of the west side of the 
bay. 

The large a.mount of drift ice in the bay, at least during the summer, 
would pres011t a great hindrance to boats landing cargoes on its west 
shorewhere theywould be available to the Y akatsgadistrict. Though 
this is not known t.o be the condition on the east side of the bay, 
nothing would be gained by landing supplies there because that area 
is completely surrounded by impassable barriers of glacial ice. 

The west side of Icy Bay, though not sounded, appears to be rather 
shallow for a distance of at least haU a mile from shore. This is 
shown by the stranding of comparatively small icebergs. In addition 
to this, smaller masses of ice a.re generally so closely pa.eked along this 
shore for a width of a quarter of a mile that even smo.ll boats would 
find it difficult to effect a landing, especially as the ice grinds together 
when moved by the ocean swell which eAters the bay. 

There is a question whether piers could be built out from the west 
shore to deep water that would withstand the damage of this drifting 
ice. Even if such piers should re.sist the impacts and pressure of the 
ice they would certainly fumish obstruction to the free movements 
of the ice as it now drifts along the shore. As a result, la.rge quan­
tities of ice would accumulate and clog about such artificial obstacles 
and thus not only make it difficult for vessels to reach the piers but 
might also damage their hulls. A possible solution to such a problem 
would be to build two piers, so that all large masses of ice would be 
excluded from a certain area., thus creating a small inclosed ha.sin in 
which to moor vessels. 

Because of the conditions described Icy Bay is not now available 
as a landing place for the Y akataga district. It seems doubtful 
whether the commercial interests to be served will justify the expend­
iture for improvements necessary to make the harbor available. 
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A further recession of Guyot Glacier, which is likely to take place, 
would bring about favorable cha.nges. The glacier might then no 
longer discharge its bergs into the bay, which would eliminate the 
drift ice. On the other hand, the advanee of the· glacier is not pre­
cluded, in which event the bay might a.gain be entirely closed to 
navigation, and a.ny harbor improvements destroyed. 

If Icy Bay is ever utilized to serve the Y aka.tags. district it will be 
necessary to build a. wagon road. tramway, or light railroad from its 
western shore to the placer and petroleum deposits. Probably a 
tramway, for the construction of which there is a.a abundance of 
timber, would be cheaper than a wagon road. Aside from the bridging 
of several considerable glacial streams, whose channels a.re ever shif ~ 
ing, such an undertaking would not be difficult. 

The transportation of supplies along the coast between Y akataga 
and Umbrella reefs presents some difficulties. A few horses have 
been brought to the district and used lli a wagon with broad-tired 
wheels to haul supplies from Y aka.taga R eef to White River (8 miles) 
and thence by a wagon road that has been built up that stream for 
a.bout 2 miles. Beyond the end of the wagon road there is a. very 
rough foot trail to. the White River glaciers, totaily impassable for 
horses and even difficult and ·dangerous for the foot traveler who is 
burdened with a pack. At low water pa.ck horses can be takel). up 
the White River b&rs to the gla.cier. Most of the supplies have been 
taken up White River in a small dugout canoe, which, when loaded 
with about 600 pounds, can be dragged up the swift current by two 
men. 

When hard freezing weather begins the discharge of White River 
and of other glacial streams becomes low and then for a.few weeks glare 
ice forms along most of the river bed. At such times heavy loads 
may. be drawn up the stream on sleds, but heavy falls of soft snow 
soon cover the ice deeply and make sledding more difficult. Never­
theless, in the absence of well-constructed roads this is probably the 
most effective method of transporting supplies into this part of the 
district. 

.AB the beach miners can not afford to keep horses, they transport 
their supplies along the shore from Y a.ka.tagfi Reef to the places of 
operation by means of small two-wheeled ca.rt.a. These they either 
draw themselves or with the a.id of dogs in the same manner as winter 
sledding is done throughout much of Alaska.. A team of dogs will 
haul 200 to 300 pounds on one of these carts. Times of low tide are 
chosen for this manner of travel, because the ocean strand then 
presents a. more compact and even road below-high-tide level. Even 
here, however, the wheels of the cart.a sink into the coarse sandy 
stret.ches in spite of their broad tires, and the work of conveying a 
load of several hundred pounds a few miles along the beach is no easy 
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task. Only small portions of the beach are compaot enough to afford 
firm footing, and considerable stretches of it are too thickly strewn 
with cobbles and bowlders to render the use of carts satisf e.ctory. 
Th.is is especially the condition east of Umbrella Reef to Icy Bay, a 
distance of about 25 miles. Two large glacial streams and several 
lesser ones debouch across this section of the coastal plain, and thus 
present obstacles to transportation. 

West of Yakataga Reef the many swift glacial streams already 
mentioned present similar difficulties. Though beach carts may be 
used along the shore between the rivera, it is necessary to carry 
them across each stream at some risk, because they are awkward to 
handle, especially so in the canoes or small boats that are necessary 
to cross the larger rivers. 

Some of the larger rivers may be ascended with light boa.ts, but only 
at considerable risk. To reach other parts of the inland region it is 
necessary to carry all supplies on the backs of men, and even this 
mode of travel is greatly hindered by the heavy timber, much of 
which is windfallen. Further obstacles are found in the dense 
underbrush, covering much the larger part of the coastal plo.in and 
the valleys up to the glaciers, as well as the steepest mountain slopes 
up to an altitude of 3,000 feet. In addition to these difficulties the 
prevailingly rainy or misty atmospheric condition keeps the dense 
growth of vegetation dripping with moisture that soon thoroughly 
wets one who travels through it. But the most serious obstacles to 
satisfa~tory progress in almost any inland direction are the large 
glacial streams, which must be forded. The channels of these streams 
are continually changing in depth and shifting in position. All are so 
heavily laden with silt that little may be judged of the nature of 
their beds without actually we.ding into them. · Often a place of safe 
crossing must be sought for several miles along their courses. 

The high mountainous part of the Y nkataga district has been 
traversed only in an exploratory way by parties especially equipped 
for glacial travel. The feasibility of this has been demonstrated by 
the indomitable pioneering of the Alaska prospectors, small parties 
of them having made several trips from Y nkataga, across the great 
interior glaciers, to the upper valley of Cbitina River and return. 
The shortest route by which this journey may be made is said to 
be over about 50 miles of glacial ice. 





PRELIMINARY REPORT ON A WATER-POWER RECON­
NAISSANCE IN SOUTH-CENTRAL A.LA.SKA. 

By C. E. ELLSWORTH and R . W. DAVENPORT. 

INTRODUCTION. 

FIELD WORX A.ND ASSISTANCE. 

A reconnaissance of the water supply of south-central Alaska with 
particular reference to water power was made by the writers in 1913. 
Field work began May 5 and was continued until November 25. The 
area covered extended from the Controller Bay region on the east to 
Kenai Peninsula on the west. The Copper River basin was s tudied 
in some detail as far north as Copper Center. Most of the important 
mining sections near Prince William Sound were visited and a. hasty 
tr.ip was ma.de to the Willow Creek district. 

Th.is report is a. brief preliminary statement of the de.ta. obtained 
a..nd conclusions reached during the above reconnaissance. A more 
complete report giving the results in detail is now in preparation for 
publication as a water-supply paper. 

It was beyond the scope of th.is investigation to visit all the streams 
in the different districts or to obta..in sufficient data regarding t.heir 
physical characteristics to make any accurate estimates of the a.mount 
of power that could be developed from them. It .is hoped, however, 
that the resultB of this reconnaissance may form a bas.is for o. more 
intelligent conception of the magnitude o.nd distribution of the water 
powers in th.is portion of Alaska, for it is believed that they are now 
generally overest.ima.ted in the popular mind. 

Special acknowledgments for ge.ge readings and other services a.re 
due to the Copper Rivox:. & Northwestern Railway Co., the Ella.mar 
Mining Co., the Kennicott Mines Co., and Messrs. G. L. Banta, W. A. 
Dickey, S. M. Graff, Charles G. Hubbard, A. R. Ohman, 0. I. Olsen, 
Herma.n Schmese.r, and L. W. Storm. 

KETHODS OF INVESTIGATION. 

The two features of a streAID. basin that control its water-power 
capf!.City are (1) the run-off and i ts variation throughout the year and 
(2) the head under which the water can be utilized at the wheels. A 
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third feature, however, tliat will determine the practicability of the 
project OD many .Alaskan streams is the storage capacity that can be 
created above the point of dlversion. 

To determine the run-off from the basins studied measurement..q of 
discharge were ma.de by a current meter, and where practicable gages 
were installed from which the elevation of the water surface was read 
at various intervals of time depending on tb~ proximity of the 
observei;-. After making measurements of discharge at different gage 
heights the discharge .at any gage height can be estimated by 
plotting the measurements OD cross-section paper with discharges 
as abscissas and gage heights as ordinates and then drawing a curve 
t.hrough the plotted points. A rating table is then prepared show­
ing the discharge for various gage h~ights. The reliability of th.is 
table depends on the accuracy of the discharge measurements and 
gage rea.dings and also on the permanency of the stream channel. 
Where gage readings are not available the discharge is, of course, 
unknown except at the time of the engineer's visit, wheD discharg~ 
measurements were made. Such measurements · are called miscel­
laneous a.nd should be used with cs.re m estimating the flow at 
other times, because of the rapid fluctuation that is characteristic of 
the streams. The records do not include the low-water ·season, which 
lasts from late in the fall until a.bout the first of May. 

The head in feet that can be obtained at the sites examined was 
determined either by aneroid barometer or from the following toper 
graphic maps: 

Controller Bay region, scale 1: 62,500, conto1J! interval 50 feet. (Price 35 cents.) 
Chitin.II. (recoDnaiesance), scale 1: 250,000, contour interval 200 feet. (Publi.ehed in 

Bulletin 374.) 
Nizi:na district, scale 1: 62,500, cont.om interval 50feet. (lPabli.ehed in Bullet.in 448.) 
Valdez Bay and vicinity, scale 1: 62,500, contour interva.150 feet. 
Ellamar and vicinity, scale 1: 62,500, contom interval 100 feet. 
Kenai Peninsula (reconnaiRBSUJce), scale 1: 250,000, contour interval 200 feet. 
Willow Creek district, scale 1: 62,500, c-0ntour interval 100 feet. 

It was entirely beyond the scope of this reconnaissance to determine 
the capacity of the reservoir sites. Lakes that might furnish natural 
storage were mee.sured on existing maps, so far as they occur in sur­
veyed areas. The areas of some lakes situated in unsurveyed dis­
tricts were estimated merely by inspection and, of course, statements 
based on such estimates can be considered only roughly approximate. 

No attempt was made to estimate the capacity of reservoirs that 
would be created by the construction of dams. 

In the course of the reconnaissance the topography and rock for­
mation at the outlet of lakes and other basins where it might be desir­
able to create storage reservoirs were hastily examined wi.th reference 
to the possibility of constructing dams. Distan,ces were measured by 
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pacing where the sites were easily accessible; elsewhere they were 
eetUnated. Elevations were determined by hand level, by a.neroid 
barometer, or by estimation. 

Statements in this report relating to other physical features of the 
basins, such as fores ts, glaciers, general topography, and soil covering, 
are based either on actual observation by the writers or on information 
obtained from existing reports a.nd maps prepar~d by other members 
of the Survey. 

Dl!:J'INITION OP' TBB.KS. 

The volume of water flowing in a stream-the run-off or diseha.rge­
is expressed in various terms, each of which has become 888ooiated 
with a certain class of work. These terms may be divided into two 
groups--(1) those which represent a rate of flow, as second-feet, 
gallons per minute, miner's inches, and discharge in second-feet per 
square mile, and (2) those which represent the actual quantity of 
water, as run-off (depth in inches) and acre-feet. The units used in 
this report are second-feet, second-feet per square mile, run-off (depth 
in inches), e.nd acre-feet. They may be defined as follows: 

"Second-foot" is an abbreviation for cu hie foot per second and is the 
unit for the rate of discharge of water flowing in a stream 1 foot wido, 
1 foot deep, at a rate of 1 foot per second. It is generally used as a 
fundamental unit from which others a.re computed by the use of the 
factors given in the following table of equivalents. 

"Second-feet per square mile" is the average number of cubic feet of 
water flowing per second from each square mile of area drained, on the 
assumption that the run-off 1s distributed uniformly both as regards 
time and area. 

" Run-off (depth in inches)" is the depth to which the drainage 
area would be covered if all the water flowing from it in a given pel'iod 
were conserved and unifonnly distributed on the surface. It is ueed 
for comparing run-off with rainfall, wbfoh is usually expressed in depth 
in inches. 

An" a.ere-foot" is equivalent to 43,560 cubic feet and is the quan­
tity required to cover an a.ere to the depth of 1 foot. The term is 
commonly used in connection with storage for irrigation work. 

In the tables the column headed " Accuracy" shows the degree of 
reliability which the record of the mean monthly ftow is believed 
to possess. "A" indicates that the mean monthly Bow is prob­
ably accurate within 5 per cent, " B" within 10 per cent, "C" within 
15 per cent, and " D" within 25 per cent. Special conditions a.re 
covered by the footnotes. 
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OONVlUfIBNT :BQUIVALBllTS. 

The following is a. list of convenient equivalent.a for use in hydraulic 
computation: 

l second-foot equal! 40 California miner'einchee (law of March 23, 1901). 
1 second-foot equals 38.4 Colorado miner's inches. 
1 eecond-foot. equale 40 Arizona miner's inches. 
1 second-foot equals 7.48 United States gallons per second. 
1 acre equals 43,660 square feet. 
1 acre equala 209 feet equa.re, nearly. 
1 cubic Ioot of water weighs 62.6 pounds. 
1 horsepower equate 560 foot-pounds per ee<:ond. 
1 horsepower equals 746 watts. 
l horeepower equals 1 second-foot falling 8.80 fee~. 
ll horsepower equala a.bout 1 kilowatt. 

. Second-feet X fall in feet 
To ca.lcula.te water power qmckly: ll -net horeepower on 

water wheel realizing 80 per cent of theoretical power. 

CLIMATE. 

The climate within the area. discussed in this report varies widely. 
Meteorologic data. have been collected at many points in south-centra.1 
Alaska, and some general conclusions can be drawn with considerable 
certainty. Most of the Weather Bureau stations, however, a.re situ­
ated near sea level, and the records a.re for that reason of considerably 
less va.lue in estimating stream flow than they would be if tbe sta­
tions were situated where average conditions could be observed. 
The precipitation at the higher altitudes is believed to be much 
greater than at sea level, but no definite comparison can be ma.de 
until observations have been ma.de a.t the different elevations. 

As most of the streams head in glaciers or perennial snows, tem­
perature plays fully as important a. part as precipitation in their 
discharge. 

In the table below are summarized precipitation and temperature 
records at several localities in south-central Alaska. All the stations 
are near the coast except Copper Center, which is 70 miles inland 
from the head of Prince William Sound. The records show that the 
heaviest precipitation along the coast occurs during September, 
October, November, and December; farther inland the months of 
maximum precipitation a.re July, August, and September. The 
mean monthly temperature is below freezing for seven months in 
the year at Copper Center, and for four to six months on the coast. 
The average number of rainy days in a. year is 63 at Copper Center, 
a.bout 150 at Seward and Sunrise, from 150 to 200 a.t Valdez, and 
about 200 a.t Cordova. and Katalla. 

Records of snowfall a.re rather meager but indicate about 10 feet 
annually at Cordova, 12 feet at Valdez, 6 feet a.t Seward, a.nd 3 feet 
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at Copper Center. In the mountains the snowfall is much greater 
&nd a.ceumula.tes in enormous drifts, which in sheltered spots last 
throughout the summer. 

Summarv of prtciyiJ.af,icm (iw:/lu) and t.em.perature (° F.) at Weatho Bureau atatiom in 
aou.UH:entral Alalfu. 

Copper c .. w.r. 

Jan. Feb. Kar. Apr. M:ay. 1Wl8. July. Aug. Sept. Oct. No-v. Dec . .AJmual. 

-------------------------
Keanprooiplta-

tlon .......... 0.57 0.46 ().17 o.cn 0.39 0.86 1.56 l.J2 J.13 0.96 o. 76 O.H 8.79 
Maximum t«n· 
~e. .. ... 49 49 49 G4 80 96 87 87 80 66 49 60 ............ 

um tem· 
~~- -n -60 -48 -26 18 22 22 :Ml 3 -26 -'6 -53 ·· ······· · 

tunl .......... -10;8 2.3 14. 3 29.0 44.1 63.1 .55.4 6Z.4. 4.2.9 27, 7 4.6 3.3 21.1 

Cordon.. 

ll4Ut preclplta-
0.86 9.23 8-82 9.80 9.84 6. 67 •ts "'t 11.47 13.97 137.77 tlmi ....... .. . 

Kulmumtom-
ufn~e ... ·· 47 68 61 70 n so 86 80 84 72 60 49 .............. 

um tem-

.t:=i>era:.· 2 ' 1 15 28 M 33 '° 81 26 u IS .............. 
ture ... . ... ... 27.8 80.8 81.6 87.0 44. 8 50.9 li6.2 65.4 48. 7 43. 9 83.2 29. 7 38.9 

Jleanpreclplta. 
tlo11 ... . ...... 7.01 a.oe 6. 00 3.58 ( . 12 2.'6 S.03 7.83 9.29 9.06 6.01 8.36 73.82 

Ku:imum tem· 

i&m~·ie.xi: '6 4.5 M 63 n 79 82 80 84 SI {7 4-5 ............... 

J>~'=pn.· - 14 -12 -8 2 26 80 32 30 17 10 0 -u .... .......... 

ture .. . . ... . .. ~.7 21.8 26.1 27.8 (l.8 '9. 8 62.0 ~l "-9 33.8 29.1 23.9 3&.2 

Jtatalla. 

Veanpreotplt;a.. 
tlon . ......... U . 88 3.04 (.64 1.16 6.30 6.26 11.ao 9.67 16.36 25.62 12.44 U.-18 126.64 

Kaxlutum tell· 

~iem:· 42 ae 36 fJO 67 80 78 84 76 M 52 « ............ 

.t~· • 2 ' 23 30 fl 42 44 37 2Z 20 4 ···-· ··-· · 
ture .......... 1.9.0 28.6 2.U M.8 '4.2 60. 0 &S.0 .59. 4 52..0 U.7 34.4 32.0 39.Z 

lleanp~plta- I I tton.. ...... . o.ee 0.10 o. 75 0.47 o.85 0.112 2.31 a.61 .s.ot. 2.03 1.01 o.87 11.29 

Seward. 

)lean pnclpita-
iioll ..... . .... 

ll&ximwn tenJ. 
2.01 ...., 3.114 3.70 3.Q I. la 2.16 6.81 7.18 8.&2 7. M 3.18 68.79 

~t«m:· 43 .. 49 ea 75 8' 81 8li 84 64 49 4J ·····-· ·· · 
~pn:.· -11 - 12 -7 10 26 II 40 aa 27 11 g -10 ............ 

tun .......... 19.0 27.0 u.a 86.6 "8. 6 '4.1 6'.1 64.4 '8. 7 ao.o 11.1 2U &9.6 
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Summary of pruipitation ( inchu) and temperature ( ° F.) at Weathlr Bureau auuitml in 
•outh-central .A.laaka-COntinu.ed. 

Swul.le. 

Ian. Feb. Har. Apr. May. June. July. Aug. Sept. Oat. Nov. t>eo. AnooaL 

- - - --- - - - -
¥ean preclplta-

2.4' 2.70 1.78 1.96 1.04 2.00 doo .......... 2.7. 2.98 8.M 4.67 4.80 4.21 34.16 
Wuimum1em-
~l\119 .••••• '" G7 M 00 76 79 76 78 72 1111 61 43 ...... .. ..... 

um tem· 

Jle:"~P« ... -» -'¥1 -23 - 4 23 '27 34 2S 17 2 -u -26 ........... . 
t\lff •.••.•.•.. 10-4 19.• 24.9 83.0 43.1 49.8 58.6 61.6 .ff.3 34..l 22.e 17. 7 3:!.6 

ValdH. 

Mean prectplta-
tlon .......... '-18 e.oa 6.40 2.21 a.co 1. 7G 8.72 4.82 0.08 6.1111 !l.eD 8.119 fJ. 

lhxl.mum tam-
~tu.re •. •••• as 40 68 Sil 74 91 82 76 711 81 47 48 ........ .. ....... 

om tem-

J':=pa:.· -'¥1 -u -o -1 22 83 as 31 22 6 -s -21 --·--··· · 
tw. .......... U.6 18.6 2&8 ~2 46.2 63. 4 67.0 .SU 44.0 x.:r 25. :r 18.S 36.1 

CONTROLLER BAY REGION. 

GENERAL l!'EAT'O'JLBS. 

The Controller Bay region (see Pl. V) occupies an area of about 
500 square miles, bounded by the Chugach Mountains on the north, 
Bering Glacier on the east, the Pacific Ocean on the south, and the 
Copper River delta on the west. The region is exceedingly varied in 
topography. It is made up of southern spurs from the Chugaoh 
Mountains and isolated pea.ks to the south ranging from 1,000 to 3,000 
feet high, with many low swampy areas and numerous la.kes. 

Ka.ta.Ila, the post office and commercial center for the entire region, 
is situated on the north shore of Ka.ta.Ua Ba.y about 10 miles east of 
Controller Bay. Supplies are landed by small launches from ocean­
going vessels, which anchor about half a mile from the shore. Kate.Ila 
is one of the proposed outlets for the Bering River coal fields, which 
lie from 20 to 30 miles northeast of the town. There a.re also two 
producing oil wells tributary to Kata.Ua. 

But few data are available regarding the climate of this region. 
(See p. 158.) The yearly precipitation probably averages over l 00 
inches, with &· rather'hea.vy snowfall. The summers are cool a.nd 
cloudy a.nd the winters are moderate. 

Spruce and hemlock are the principal trees. They occur in heavy 
stands and reach diameters of 2 to 3 feet. The b~t timber lies along 
the foothills below an elevation of 1,000 feet. The United States 
Forest Service makes an approximate estimate of 2,130,000,000 feet 
boa.rd measure fol' the stands on Ragged Mountain and in the vicinity 
of Martin River and Bering Lake. 
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STREAK 'FLOW. 

MEASURING POINTS. 

The following list gives the locations at which discharge measure­
ments were made in 1913 in the Controller Bay region. The numbers 
refer to Plate V: 

1. Berillg River above Stillwater Creek. 
2. Canyon Creek at mouth. 
S. Stillwater Creek 1 mile above mouth. 
4. Trout Creek one-fourth mile above mouth. 
5. Clear Creek at Cunningham's camp. 
6. Clear Creek near Kata.Ila. 

MISCELLANEOUS MEASURElfE.NTS. ' 

No daily records of stream flow have been kept in the Controller 
Bay region. Several miscella.u.eous measurements that were made in 
1913 are listed in the following table: 

Milcella1W>'IU mtaB'Uremtnu in Controller Bay region i?l. 1919. 

Date. 

July ll Bering River . .••. .. Controller Bay ... . Above S tl llwa·ter 
Creek. 

11 eanyon Creek. ..... Boring Rlver... •• . llou\h .. ... ......... . 
11 StJJJwater Crilelt • . ••• •••• do..... .. . ..... 1 mile above mouth . . 
U Tront Creek... . ... . Stlllwater Creek... t mileabove mouth. . 
11 Clear Creek . . ...... . ..... do . .... ... ..... CunnJn.<:baxn's camp. 
13 . .... do ........ . .. . . . Katalla River . ... . l mile above mouth .. 

WATER POWER. 

Dl&-
Dls- Dralllage charge 

cha:rge. tuaa. sJ:re 
mile. 

St!e.-/1. Sg. ml~a. Sec.-/1. 
3., 950 . .. . ... ... ••• ·••• ••• 

179 ...... . .... . . ...... . 
658 . ... ......... . .. . .. . 
1211 2.3 6. 48 
37 6. 3 6.87 

151 6.8 2'l.1 

Benng River is the principal stream 1n the Controller Bay region. 
It and its tributaries drain the western part of the area in which the 
coal fields are located. The run-off is derived largely from the Bering 
River and Martin River glaciers. 

The principal water-power sites in this region are on Bering River 
at the outlet of First Berg Lake and Stillwater Creek at Kushta.ka 
Lake outlet. At the former site a head of about 650 feet could be 
obtained by carrying water from First Berg Lake through Carbon 
Mountain in a. tunnel about a mile in length. From a ·measurement 
made on July 11, 1913, it is estimated that the discharge at the outlet 
of the lake on that date was about 3,000 second-feet. A fl.ow of-3,000 
second-feet with an efficiency of 70 per cent at the wheel would 
develop 155,000 horsepower. The measurement mentioned was 
made in the season of maxim.urn run-off, and as no winter records a.re 
available it is difficult to estimate the amount of power that could be 

6QS53°-Bull. 592- 14--11 
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developed during that season; but inasmuch as with the head avail­
able (660 feet) over 6,000 horsepower could be produced for every 
100 sooond-feet of discha.rge, it seems reasonable to predict that by 
drawing on storage from the lake, 5,000 to 10,000 horsepower could 
be produced throughout the year. 

Kushtaka. Lake has a.n area of 4.7 square miles. It.a level could 
be raised from 20 to 30 feet by a dam at the outlet, thus obtaining a. 
storage ca pa.city of 60,000 to 90,000 acre-feet. A fall of at least 35 
feet below the normal lake level could be obtained by carrying the 
water in a. pressure pipe for a distance of a.bout 1 mile. Under that 
head, with an efficiency of 70 per cent, a.bout 275 horsepower· could 
be realized at the wheel for every 100 second-feet of discharge. The 
only information regarding the flow consists of the one discharge meas­
urement listed in the table. Considering the storage that could be 
created it is estimated that from 500 to 1,000 horsepower could be 
developed at minimum :flow in the winter and from 1,000 to 2,000 
horsepower from May until October. 

A few hundred horsep Jwer could probably be developed on some 
of the smaller streams for five or six months in the year, but it is 
doubtful if sufficient storage could be created to make p~ible the 
development of more than very small power in the wint.er. 

The only market that can be foreseen for these powers is the energy 
that will eventually be required in connection with the mining of the 
coal beds. Coal of got>d quality will then be available at a. com­
paratively low cost, and the poorer coal that would not be suitable 
for the open market will offer a. fuel for local power development so 
cheap that water power will have to be produced in the most eco­
nomical manner if it is t~ become a successful competitor. 

COPPER RIVER DRAINAGE BASIN. 

GENERAL Fl!lA'l'URBS. 

The Copper River drainage basin, which contains valuable gold · 
and copper deposits, occupies an area. of a.bout 23,000 square miles 
in the southea.st corner of the ma.in body of Alaska.. (See Pl. VI.) 
It may be divided into four physiographic provinces-tho Ohuga.cb 
Mountains on the south, the Wrangell Mountains on the east, the 
Alaak8. Range to the north, and the Copper River Plateau on the 
west. 

Copper River rises in Copper Glacier, on the north slope of the 
Wrangell Mountains, and enters the Pacific Ocean about 160 miles 
(m a.n air line) to the south. Its principal tributaries, named in 
downstream order, are Slana., Chistochina, Gakona, Gulka.na, Tazlina, 
Klutine., Tonsina, Tiekel, and T asnuna. rivers from the north and 
west, and Sa.nf ord, Klawasi, N adina, Dadina, Chetaalina, Oheshnina, 
Kotsina, Chitins., and Bremner rivers from the east. 
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The source of the Copper is at an elevation of about 3,600 feet, 
making an average gradient for it.a entire course of about 12 feet to 
the mile. From Copper Center to the ocean there is a total f nll of 
1,000 feet, giving a mean fall of about 6.7 feet to the mile. 

The topography of the basin is decidedly varied. The Wrangell 
Mountains occupy the northeastern portion of the basin and form its 
most conspicuous feature. The most prominent summits are Mount 
Sanford (16,208 feet), Mount Blackburn (16,140 feet), Mount Wran­
gell (14,905 feet), Mount Regal (13,400 feet), and Moun t Drum 
(12,000 feet). The range is covered with a connected system of 
glaciers whose tentacle-like arms spread out from the many peaks 
and res.eh down at numerous points to elevations of 4,000 to 1,500 
fe~ . 

Within the plateau region, which it enters about 65 miles from its 
source, the Copper and its tributaries have cut deep channels varying 
f'rom a. few feet to 500 or 600 feet below the general plateau level. 
The plateau is made up largely of sand, gravel, and clay. 

Soon after leaving the plateau region the Copper enters the Chug~h 
Range and for the remainder of i ts course the flood plain reaches to 
steep mountain slopes on either side. 

Cbitina River, the largest tributary of the Oopper, drains an area 
of 6,260 square miles. It rises in the St. Elias Range near the 
international boundary and flows northwestward for over 100 miles 
to the Copper. The largest tributaries of the Chjtina enter from the 
north and emanate principally from the south slope of the Wrangell 
Mountains. Na.med in order down.stream they are Nizina, Lo.kina, 
Oila.hina, and Kuskula.na rivers. The Ch.itina basin is bounded ·on 
the south by the Chugach Mountains, from which the main affluents 
a.re Te.na, Chakina, and Tebay rivers. 

The Copper River basin lies within two distinct climatic provinces. 
The northern part, including the Chitins. River basin, though south 
of the Alaskan Range is similar to the interior region of .Alo.ska, being 
separated from the Pacific coast province by the Chugach Mountains. 
The climate is characterized by a low precipitation of both rain and 
snow. The summers are pleasant with moderate temperatures and 
many clear days. The winters are nearly as rigorous as those of the 
Yukon basin farther north. 

Below Chitins. River the Copper traverses the Chugach Range and 
passes through rapidly ch6.Dg.ing climatic conditions. The precipi­
tation increases, with heavy rainiall and many cloudy days in the 
summer and deep snow in the winter. The range in temperature is 
not nearly as great as in the upper basin. 

The Copper River basin a.s a whole is but poorly timbered. Spruce 
is the principal species and occurs up to an altitude of 3,000 feet. 
Most of it is small and scrubby, though small stands of trees reaching 



164 HINERA.L BESOUBCES OF A.LA.SKA, 1913. 

diameters of 2 feet ooour here and-there along the Ohitina-a.nd some 
of the tributaries of the Copper with.in the plateau region. There is 
practically no timber of commercial value along the Copper River 
valley below Chitina. Between Cordova. and the delta. of the Copper, 
near Eyak Lake, Eyak River, and Sheridan Glacier, there are good 
stands of spruce and hemlock which are estimated by the Forest 
Service to contain a total of 425,000,000 to 635,000,000 feet board 
measure. 

STREAK PLOW. 

GAGING BTATlONS AND M'.EABUJUNG POINTS. 

The .following list gives the locations at which gaging stations were 
maintained or discharge measurements made in 1913 in the Copper 
River basin. The numbers refer to Plate VI. 

1. Copper River at Copper Center. 
2. Copper River at Milee Glacier. 
3. Kluti.na. River at Copper Center. 
4. Kotsi.na River near mouth. 
5. Nizlna River nbove Xennicott River. 
6. Dan Creek above hydraulic plant.. 
7. White Creek above Jolly Gulch. 
8. Cbititu Creelt below Bu Creek. 
9. Rex Creek above hydraulic plant.. 

10. McOarthy Creek above Nikolai Creek. 
11. McOlrthy Crea near McCarthy. 
12. Lakina River at railroad croesi.ng. 
13. Gilahina River at railroad croesi.ng. 
14. Chokoma River at railroad crOSl!ing. 
15. Kuskulana River at railroad croesi.ng. 
16. Strelna Creek at railroad croesiJ.lg. 
17. Taina River below Ptarmigan Creek. 
18. Taina River at xnouth. 
19. Tiekel River at mouth. 
20. Ptarmigt.n Creek at upper canyon. 
21. Ptarmigan Creek at lower canyon. 
22. Stuart Creek at mouth. 
23. ~ta River at mouth. 
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DAILY RECORDS. 

D'1f.7.y gage height, in fut, and turbit.fity (ftlica part.I -pa- million) of OopJ>D' River mar 
CO'PJ>D' Oenl6, .<tkula, ;n 1913. 

11ll16. 1aly. AQ&USt. September. October. NoYernber. 

Day. h=. ~. Tur· ~t. Tur- ~~l. Tur· ~f~. Tur- ~~t. Tur· 
bidity. bfdlty. bfcllty. bldlty. bldlcy. 

1 .......... . ......... 17.6 . ....... 19. 5 1,500 15.2 8:.0 14.8 160 18.0 120 
2 ........... ......... 17.4 ........... 18. 7 1,500 16.0 260 U.3 110 13.0 ISO 
3 ........... ... ....... 17.4 . ........ 18. 1 1,600 15.0 180 1(. 2 160 13.0 ISO ............ .......... 17.6 ........ 17.6 800 14.8 200 14.2 110 12. 8 ISO 
$ ........... ... ........ 18.0 . ....... 17.4 800 1(. 7 200 14. J l30 12.8 120 

6 ........... ....... .. . 18.6 '·~ 17.3 500 14.tl 180 14.0 130 12.8 120 
7 ........... ............ 18.l) 17.2 800 14.6 180 14.0 00 12. 8 JIO 
8 ........... ........... 18.4 800 17.0 800 14.( 200 13.8 l!O 12. 7 110 
9 ........... .......... l&l 600 16. 8 600 14.3 180 13.6 130 12.6 110 

10 ........... ··-····· 17.8 600 16. 7 500 14.2 180 13. 6 l!O 12.6 110 

11. .......... ········ 17.8 600 16.6 800 14.1 1ao 13.4 110 12.6 100 
12 ........... ········ 17.6 500 16.3 500 14.0 180 13.3 110 12.0 100 
13 ........... ......... 17.4 300 16.2 500 14.0 180 13.• 110 12.6 85 
14 ........... ......... 17.3 400 16.2 500 13.9 180 13.6 130 12. 7 gs 
15 .......... . ........ 17. 3 400 16. l 800 13.0 110 H.O 130 12.8 85 

111. .......... ........ 17.4 500 15.9 600 13.0 100 13.8 lflO 12. 7 85 
17 ...... ..... ········ 17.2 500 15.8 500 13.8 110 13. 7 150 12.G 100 
18 ........ . .. 16. 7 17.0 600 15.6 500 13.8 uo 13.6 ISO 12.8 95 
19 ........... 17.0 16.9 350 15.6 600 13. 7 130 13.4 ISO 12.6 100 
20 ........... 17.0 16.& 300 15.8 300 13. 7 100 13.6 ISO 12.6 96 

21. .... . ..... 16.8 16. 5 too 16.0 600 13.7 100 13.6 ~ 12. 6 95 
22 ........... 16. 7 16.• . 300 10.l 800 13. 7 100 18.6 ISO 12. 6 80 
23 .. . ........ 17.0 16. 6 ™ 16.0 800 13. 7 120 13.6 130 12. 6 85 
24 .... . .. . . .. 17. 8 16.8 360 16.2 800 It. 0 uo 13.4 130 12.8 80 
26 ........... 18. I 17.3 400 16. 6 800 ''-" ~ 13.2 130 12.0 85 

26 .......... . 18. 0 18. ( 1,SOO 18. 7 800 14.. 6 250 13.3 120 U.6 85 
27 ........... 18.1 19.0 3,000 16.6 600 14.t 200 13.2 120 12.6 80 
28 ........... 17. 7 111.8 3,000 16.6 600 14.4 uo 13.0 120 12. 8 75 
20 ..... ...... 17. 9 20. 4 3,000 16. l 600 14. t 200 13.0 120 12.8 go 
30 ........... 17.8 20. 2 3,000 16.8 360 14. 3 ™' 12.9 120 .13.0 96 
31. .... ...... ····--·- 20. l a,ooo 15.6 250 .......... .. .. ...... 13.0 150 ········ ...... .. . 

Daily dUcharge, in aeccmd.ftiet, of CoppD' R iver at Mila Glacier for 1913. 

Day. I une. 1aly. Aug.. Sopt. Oct. Nov. Day. 10De. July. Aug. Sept. Oct. Nov. 



166 MINERAI; RESOUROE! OF ALASK.A.1 1913. 

Daily di.JchaTge, in aeamd-jut, of Klutina Rivcr and McCartJiy Oree'/c for 1913. 

Klutina River at Copper Center. 
{DralDage IU'ea.11,o«l ~ mllA\8.) 

McCarthy Oteek near McCarthy. 
71 &qU&.re miles.) 

(Dra.inage area, 

Day. 

lane. 1aly • .Aug. Sept. Oct. .!Loy. lune . 1oly. Aug. Sept. Oot. Nov. 
- --I----

1 .............. -··-··· 7,300 3,960 3,100 2,070 . ....... ... .... 427 170 91 170 
2 .... ..... .. . .. ···-···· 7, 000 3,960 2,800 2,070 .. ... .... .. ·· ····- ™ 174 90 lM ·-···37 3 .............. ·· ···· · 7,060 3,nQ ~.:rig 2,010 . ....... ........ ,95 210 91 139 ............... ··· ···· 6,820 3,720 1, 9.50 ··-· ... ......... 6Y 210 84 93 • •••• # . 

5 ........ . ..... ·· ····· 6,820 3,7~ ~"30 l,~ . . ....... ·-·· ... ~ 226 83 76 24 

6 . . .... . ....... ... .. .... 6,820 3,720 2,280 1,830 . .... .. . . . ...... 465 '37 91 
1 . ..... ... . .... ....... 6,820 3,720 2,200 1,720 .. . ., .... . ""j,39" '31 362 76 
s .. ... ......... ···--·· 7,800 3,720 2,070 l, 720 Mt ns 44 
9 ......... ..... -·· ··· · 7,300 3 GOO .l, 950 1,580 519 326 •51 76 

10 ........... ... ........ 6,820 a:m 1,830 l,«O S89 28Z 880 87 

ll ........ . .. ... ··· ···· 6,820 8,720 1,830 1,350 358 2SO 2ztl 81 
12 .... .... . .. ... ······· 6,820 3,840 1,780 1,S!iO 418 218 218 37 
13 ............. . ..... .. 6, 820 3,840 1,720 1,310 654 :uii 210 . ... .. ... .......... . ....... 
14 ............ .. ......... 6,800 a, 120 1,620 1, 270 700 266 lM ·· ·-· ·· ······· ....... .. 15 ........... ... ....... 6,820 3,720 l,620 1,200 684 254 14S . ...... . ....... . ...... 
16 •• •••••••••••• ....... 6,600 S,490 1,580 1,170 654 23-0 151 ······· ······· .. ...... 
17 ............ .. 4,000 6,370 3 ,270 1,630 1, 170 5&1 238 151 -·- ··· - . ....... -······ 
18 . ..•..•.•••.•. -4,000 6,160 3, 160 1,4!!0 1,HO 66( 202 170 ....... . ...... ........ 
19 .••••••.•.•••• 4,820 6,700 3,000 1,480 l, 140 791! 151 174 ....... . ........ ······· 20 .. •..•• •.... •. f>,000 6,&50 9,000 1,440 l,140 5Q4 134 158 ······· ······· ..... ... 
21 ... ........... 5,000 6,300 3,000 1,400 1, 140 634 146 186 61 ······· ....... 22 . ••••••...•.•• 5,000 6, 170 3,06() 1, 3.50 1,140 669 200 186 03 ·· ··· ·· ·· ····· ZI ..... . ........ 6,170 6 , 000 3,00() 1,620 1,140 111 200 20'2 480 ······· ........ 24 .••••••••••• •• 5,170 4,820 3,270 l,830 l,140 876 250 170 6~ . ...... . ....... 
25 •..•.•..•..••• 6,6!0 •,820 3,380 1,890 1, 140 64' 226 167 464 ······· ······· 
'26 .............. 5,Q50 • ,820 3,i90 2,070 1,uo 609 258 168 • 61 ······· ..... ... 
27 .............. 6,6'20 4,820 3,490 2,070 1,140 674 437 161 290 ·· ··--- ······· 28 . •••...••••••. 7,06Q 4,820 3,600 2 140 1,140 S(),i 242 168 ······· ... .... 211 •••• •• •••••• •• 7,300 4,510 3,490 1, 140 1,010 ... iff 619 246 151 """614. ······· · · -· -·· 
30 •••••••••••••• 7,300 4,090 3, 490 2, 14G 1,MO «6 226 in 210 . ...... ....... 
81 •••.. .. ••••.•. 3,9GO 3,380 1,050 .. ...... . ....... 186 07 . ... ~ .. ······· . ...... = """""""' 'Mean ••••••••••. 5,680 6,030 3, 520 l, 960 i,m ~ 2911 211 85.t. 
ht eo.n per 

.. 17 2.97 l. 21 square 11100 •• 5. 46 6.80 3.39 l.88 1.34 8.38 
~un-01f ~dupth 

In In es on 
drainage area) 2.84 6. 69 3.91 2.10 1.54 7.17 4.81 3.'2 .54 

.Accuracy ...... . c c c c D A A A A 
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MISC~LL.ANEOUS MEASUREMENTS. 
I 

Mucell<l'IUOm ~i~nents in Copper River drainage baB"in in 1919. 

Dl&-

Stream. Tributary tA>- Locality. D. D-•~·- charge 
~~~. ~g 6cf:re 

mile. 

------·l-------l"'-~-----·1---------

- St.e.·ft. Sq. milu. Sec.-ft. 
Nov. 9 Kot.sinaRlver ••.•.• Co{l~Rlv~'l" •..•. ~=~m~iiiiiooff ~ ~ OJ~ 
Nov.- Nliliul.River._. .•... Chi River. .. .. River. 

May 31 DanCreek ......••. NizinaRiver ...... Above hydi.:e.ulic 
plant. 

June l While Creek •.••.••. Chitltu Creek ..... Above lolly Oulcl!\. .. 14.1 
3 ChitltuCreek .•.•.. Nlz.lnaRlver ...... BelowRexCreek.:·.. . 53 
s RU:Creek ••• •. .••. CbitltuCreek ..... Above h ydra11 : , 18.4 

plant. 
Nov. 5 )CcCart~ Creek.... Keunicott River.. Above Nikola! Creek . .__ 21 

~fl ; -~~ •• ~~~::::: : .?.~.~~-~~~~::::: -~~~~.~~~~::::: ...... ~. 
31 ..... do .•.....••.....••• . do •...•............ do............. . . 99 · 

lune 10 Gile.hinaRlvet •.....••. do.J.···'"'" if· ..... do .. v ... ~. . 212 
Oct. 2 ...•• do •. ., ...•.•.•...... do ...••.... '. ...... . do ... : . :~:-~· ·· 81 
lune 10 Cboln18Da River.. . . OtJaht RJver, •.•...... do •.•••.... 'i' · · · · u 1 

11 •••• • do .•..... . ..... .•... do ········ii· ..... do./ ...... ,... ... 172 
Oct. I .•.•• do ...• . . ·.· .. . . ...... d •......... ~ . .• . .. do ••..•••.• ;&_ •• • 69 
Kt.y :18 Kwlrule.na River . . Chitin& River ... ...... . do.. . . . . . . . . . . . 145 
Jime 11 •• ... do .... . .•..... . . .•.. do .• . ....... . . ..•.. do.. .... .. ... . ... 603 
Oct. 1 .•••• do .•••.. ...... ...... do .••..•........... do............... ~ 500 
Nov. 7 •• • •• do .••.. .. ... ..... .. . do ...•............. do.... ........... 130 
J\llle 11 Strelna Creek. . . . . . KwkulOJl& River ...... do. . . . . . . . . . . . . . . 4ll 

Zl ••••• do .••••••.•.... . •... do ................. do . .............. 55 

~i:3g :::::~~::::::::::::: :::::~~:::::::::::: :::: :~~:::::: ::: : ::::: _ 2ta 

37 40 

9.4 
24 
9.5 

48 
lU 
lU 
lU 

~-.. , 
43 
43 
43 

22\ 
221 
221 
221 
25 
25 
25 
25 

.92 

1.50 
2.21 
1.94 

.u 
14.11 
1.81 
.so 

3. 711 
1.46 
5.~ 
4.v.r 
1. 60 
.66 

.2.73 
2. :16 
.69 

l .IW 
2. 20 
.96 
.13 

Oct. :IC> TslnaRlver ..... . .. 'l'!eke!Rtver ...... Below Ptarmigan 87 ••••••••• • •••••••••• 

Nov. 9 
10 

1Wle 13 
July 1 
Sept. 10 
Oct. 17 

Creek. 
..... do •• •.• ..•......• ... do ... . .. .. ... . .... . do ..... .... ..... . 
..... do .............•.... do ..........•. Moulh . ....... ...... . 
Tiekel River ... . ... C-Opper River .......... do .. . ... . .. . .. .. . 

. ••.. do • ..... .. . .•....... do ................. do .......... •.... 

.... . do .••... . ... ........ do ........•........ do . . ........ . .. . . 
Ptarmigan Creek... Tslna River....... Below !alee at bead 

. or upper canyon. 
Nov. 8 . .••. do . . ••.. . ........... do •• • • • .......•.... do ••. • •... .••.... 
Oct. 18 ...•• do .••••. . ..........• do. ..... ...... 2 miles above moul.b 

at bead of lower 

Nov. 11 
Oct. 19 
Nov. 10 
Oct. 19 
Nov. 10 
luly 26 

canyon . 
..... do .•......•......••. do •••• • ....•....... do ...•....•.•.... 
Stuart Creek .. . . ... . . ... do.. .. . ....... Mouth ...• . ..•..•.... 

•. .•. do .•. •.••.••• ••• •. •• do ......••......... do .•.•.......•. . • 
Kanata. River .. . . .. Tlekel Ri ver . . . .. . ..... do ....... .•. ..... 

..... do .. ... . ....... .. .. . do . ...... .. .... .. .. do .......... . ... . 
Salmon Creek. . . . .. Alaganilc Slough.. Below forks •. _ ..... . 

o :Float mee.suremeut. b Est.ime.ted. 

WATER POWER: 

so 
134 

S,820 
s,:~ 

11.9 

2.8 
22 

23 
U.8 
8 

H6 
69 

119 

.... i6i· ·· ·······:& 
408 H .3 
408 20.8 
408 2. 01 

7. 7 1.55 

7. 7 
16 

16 

.ae 
1.38 

1.44 

c See Pt. V. 

The topography of the Copper River basin is in many respects 
favorable for the development of water power. The Wrangell and 
Chuga.ch mountains give a heavy grade and many 'vaterfalls to the 
streams emanating from them. They also contribute a heavy stream 
flow in the summer due to the melting of glaciers and accumulated 
snow banks from the previous winter. Natural storage sites in the 
form of lakes and ponds are not numerous, however, nor is the 
opportunity for the creation of large storage basins by dams par­
ticularly favorable. 

In the winter the run-off becomes very low and it is doubtful if 
north of the Chugach Range the development of wate.r power will 
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- -be found practicable during that season. It;'.LS difficult without. more 
data to make even an approximate sta.t81l-ent. regardmg the period 
during which the ftow of the streams ~d the temperature would 
permit the operation of a power plant •in ~~egion, but from the 
best information available it appears t.hat the extremtrtiniits of time 
for the successful operation of such,.e. plant would be frolll about the 
first of May until the first of Doo~ber. The same limits of operating 
tim~ would also probably apply to the tributaries of the lower Copper 
unless considerable stor&t?.e could be obtained. 

The most natural sited for power development on the main Copper 
River are at Wood c,....nyon, about 6 miles below the Chitina, and at 
Abercrombie RapidJ,

0 

about 10 miles above the delta. A head of 40 
to 50 feet could .e--<>bably be obtained a.teach locality, thus affording 
opportuniJY f.Jd'f producing between 4,500 and 5,700 theoretical horse­
powe;-for each 1,000 second-feet of Bow. The loweet flow measured 
U:. ~ ~13 at the gaging station at Miles Glacier bridge was 17 ,400 second­
feet on November 12. That probably represented the minimum 
flow since about the middle of May of that year. The discharge at 
Wood Canyon on the same date was probably about 15,000 second­
feet, as the drainage area here is about 15 per cent less than at the 
measuring section. The only inflow o{ consequence between the 
rapids and the measuring section is that from Miles Glacier. Both 
sites would be expensive to ~evelop, and silt and ice would introduce 
serious operating problems. At the rapids the river is ftanked on 
the east side by a moraine which might render the construction of 
stable headworks particularly difficult. 

In the Chitina. R iver basin good da.m sites occur on many of the 
tributaries. Nizina and K uskulana. rivers flow through rock canyons 
in their lower stretches. It is estimated that 4,000 to 5,000 horse­
power could be developed on the Nizina. and at least 1,000 horse­
po,ver on the Kuskulana. Both sites would require high masonry 
dams, and provision would have to be made for passing immense 
quantities of silt, sand, and gravel. Power could be developed on 
McCarthy Creek and Lakin& River by diverting the water to a conduit 
and carrying it down the valley a sufficient distance to obtain the 
desired pressure. McCarthy Creek has an average grade of about 
100 feet to the mile and the Lak:ina about 70 feet to the mile. I t is 
estimated that for eaoh 100 feet fall at least 150 horsepower could 
be developed on the former stream and 500 horsepower on the latter. 
Tebay River falls over 1,000 feet between the Hana.git& Valley and 
the Chitins., a. dista.nco of about 6 miles. There a.re several lakes in 
the headwater region whlch might afford considerable storage, but 
no measurements of flow have been me.de on the Tebay. Many 
sma.ller tributaries of the Chitins. afford opportunity for the develop­
ment of a few hundred hprsepower. 
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Kot.Bina River and other branches of the Copper that head in the 
Wrangell Mountains also afford fa.vora.ble sites for power develop­
ment'.· 

Klutina. River has a. grade of a.bout 30 feet to the mile in its lower 
course. Its flow is regulated to a remarkable degree by Klutina. 
Lake, which has an areo. of 51 square nriles. The discharge on October 
31, 1913 (see p . 166), was sufficient to develop about 80 horsepower 
for ea.ch foot of fall. . 

Of the lower Copper River tributaries the Tiekel is perhaps the 
principal power stream. It is formed by the union of Tsina. and 
Kana.ta. rivers. Between the forks a.n<l the Copper, a. distance of 
a.bout 15 miles, it falls a.bout 750 feet. The flow on September 10, 
1913, was sufficient to produce a.bout 65 horsepowcir for each foot of 
fall. Natural dam sites occur on the Tsina. On Ptarmigan Creek, 
which is a. tributary of the Tsina, there is a. particularly favorable 
site at falls near the mouth for the development of a few hundred 
horsepower. 

Besides the Tiekel there are many smaller branches of the Copper 
that flow from the Chugs.ch Mountains on which power could be 
developed, but no measurements of flow have been ma.de on these 
streams . 

.All stream-flow data that are available for this basin are shown in 
the tables already given. The estimates of power capacities are 
based on meager information and should be considered only roughly 
approximate. They apply only to the period from the beginning of 
the open season in May until about the :first of November. As pre~ 
viously stated, it is doubtful if it would be practical to use water 

.power in this basin after the :first of December at the la.test. 
In the mountainous regions the transnrission of efoctricity would 

be very difficult and expensive because of the ·heavy snowfall and 
steep, rocky slopes. High winds prevail in the lower Copper River 
valley and in many of the tributary valleys during much of the 
wintar. 

Most of the tributaries of the Copper head in glaciers and during 
the summer carry large quantities of sand and silt, which must be 
provided for in the construction of dams. 

At the present time, with coal costing S8 to $12 or more a ton at 
the coast and crude oil at $2 a. oarrel, hydroelectric power would 
probably be much cheaper than steam, even though the plant could 
be operated but six or seven months in the year, but in view of the 
many difficulties in the way of developing water power, such as the 
short season and consequent necessity for auxiliary steam power, the 
great variation in stream flow, the costs of transmission, and the 
presence of silt and ice, it does not seem probable that large water­
power p1:a.nts will have much .advantage over steam plants if the 
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cost of fuel is reduced to as low a :figure as should be expected when 
the Bering River coal field~ are opened. In inaccessible regions where 
the costs of transportation would make fuel unduly expensive the 
small water powers will no doubt be of eonsiderable value if energy is 
there needed for mining or other purposes. 

PRINCE WILLIAM SOUND REGION. 

GENERAL FEATURES. 

Prince William Sound (see Pl. VII) is an irregular-shaped bay 
reaching northward from the head of the Gulf of Alaska. Along its 
shores there are gold and copper mines. The sound extends from 
C-0rdov-a on the east to the head of Passage Canal on the west, a 
distance of 102 miles. In a north-south direction it reaches ·from the 
head of College Fiord to the lower end of Montague Island, a. dis~a.nce 
of 104 miles. The entrance to the sound lies between Hinchinbrook 
and Montague islands. The shore line is broken by a succession of 
fiords, bays, and inlets, and many islands are scattered about the 
sound, particularly in its western pa.rt. 

The topography of the ma.inland is particularly rugged. The cos.gt 
is rocky and precipitous and rises rapidly to the summit of the 
Chugach Mountains, which nearly encircle the sound. Most of the 
higher -valleys a.re occupied by glaciers, many of which extend down 
to sea lev-el. The peaks near the coast are mostly from 2,000 to 
5,000 feet in elevation. Farther north, toward the a.xis of the 
range, they reach altitudes of over 10,000 feet. 

Grant and Higgins 1 state that "the topography of Prince William 
Sound is that of a maturely eroded mountainous district with the 
forms of river erosion modified by ice erosion. Into such a district 
the sea has come, filling the main basin of the sound a.nd extending 
far up the valleys that lead into it." 

The streams entering the sound drain small areas, a.nd most of them 
are only from 1 to 5 miles long. Lowe River is probably the largest. 
It is 30 miles long and drains an area. of less than 200 square miles . 
Practically without exception the streams rise in snow fields and gla­
ciers. Their flow is subject to wide variations from summer to winter. 
The rapid melting of the glaciers and snow banks, together with a 
heavy rainfall in the summer, produces high rates of run-off. In the 
fall and winter the flow from the accumulated ice and snow in the 
mountains rapidly decreases, and the precipitation comes mostly 
in the form of snow. There is some rainfall and melting of snow 
during the winter, but the winter flow probably depends largely on 
the draining of underground channels. The prevailing rock forms.-

1 Geant, U. S., and Higgins, D. F., R~nnaissanceo!the geology and mtnalrlll!Ouroes of Prtne& Wil!J&m 
Sound, Alaska: U. S. Gd Survey Bull ..a, p. Ia, 191(}. 
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tion is slate a.nd graywa.cke with only a. thin covering of soil and other 
loose material. The opportunity for underground storage is there­
fore likely to be slight, a.nd such sources would as a. rule become 
quickly exhausted as soon as the inflow from the surf ace was cut off 
by low temperature. 

The mainland shores and most of the islands of Prince William 
Sound a.re genera.Uy covered with a. thick growth of trees up to eleva­
tions of 1,000 feet or more. Spruce is the prevailing growth and some 
of it is of a size and qu'ality to produce a good grade of sawed lumber. 
Much of it, however, is stunted and of o.n inferior qualjty. The 
United States Forest Service estimates that there is nearly 
3,500,000,000 feet board measure of timber in the Prince William 
Sound region. 

The principal use of the timber resources of this region will prob­
ably be for the production of wood pulp. The timber is said to be 
suitable for that purpose, and the possibilities for the successful intro­
duction of the pulp industry have been considered, but so far as is 
known steps have not yet been taken toward the construction of mills. 
The manufacture of wood pulp has recently been commenced in 
southeastern Alaska where one small mill was being erected in the 
summer of 1913, and reports indicate that the extent of such opera­
tions will be increased in the near future. 

The forests of Prince William Sound are all included in the Chugs.ch 
National Forest, which is under the control of the Forest Service of 
the United States Department of Agriculture. The local adminis­
tration of this forest is in charge of the forest supervisor at Ketchi­
kan, who has a. suboffico at Cordova.. Such timber as it is coiisidered 
advisable fo cut within tne forest will be sold by the Forest Service 
a~ a price not less than the appraised value. l JOts exceeding S 100 in 
value must be advertised for 30 days and sold to the highest bidder. 
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S'l'RBAK PLOW. 

OAOINO STATIONS AND MEASUlUNO POINTS. 

The following list gives the locations a.t which gaging ata.tions were 
maintained or discharge measurements made on streams tributary to 
Prince William Sound in 1913. The numbers refer to Pla.te VII. 

1. Salmon Creek below !orb.I 
2. Po,,cr Creek near Cordova.' 
S. Humpback Creek near Cordova. 
4. Snyder Falls Creek at mouth. 
6. Weeley Falls Creek at elevation 600 leet. 
6. Pt.mona Falla Crook at mouth. 
7. Robin.eon Falls Creek u mouth. 
8. Unn.amed stream tributary to Sheep Bay. 
9. Unnamed stream tributary to Port Fidalgo. 

10. Unnamed atttam tributary to Fish Bay. 
ll. Unnamed 1tren.m tributary to Fish Bay. 
12. Chima Creek 11.i mouth. 
13. Horsetail Falls Creek at mouth. 
14. Lagoon Creek at mouth. 
lS. Reynolds Creek at elevation 250 f"t. 
16. Gladhaugh Creek at elevation 250 feot. 
17. Oladhaugb Creek at elevation 126 foot. 
18. Bott.le Creek at. mout.h. 
19. Duck River at mouth. 
20. Solomon Gulch above upper dam. 
21. Solomon Gulch at mouth. 
22. Lowe River at lower end ol lleiden Canyon. 
23. Mineral Creek between Brevier o.nd Glacier creeb. 
24. Mineral Creek at lower canyon. · 
26. Brevicr Creek at elevation 160 lHC. abo,·e tho.t of mouth. 
26. Glacier Creek at clovac.ion 100 feet above that of mouth. 
'/:I . East Fork of Mineral Creek at elevation 900 fee' above that of mouth. 
28. Gold Greek abo\•e falls. 
29. Gold Creek at mouth. 
SO. Uno Creek at mouth. 
Sl. llcAliater Creek at. mouth. 
32. Unnamed creek tributary to Eaglelc Day. 
SS. Dans Creek at Golden. 
Sot. Avery River net.r Golden. 
36. Lagoon Creek at lake outlet. 
S6. Hobs Creek at mouth. 
S7 . Hummer Creek at. mouth. 
38. Unnamed crook tributary to Hummer Bay. 

I Sa!IDOll Creek ellltrl I.be Pldllo Oceaa eut ot p~ Wllllam Sound lh.roaeb Alaplllk aloocb. 
• Powwr Creek IDl4rl I.be PaclJlo Ooeui east ot Pri.- W1llJa.m Sound thtoach E,.U i..b and E,.U 

lUver. 
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DAILY RECORDS. 

Daily diacharge, in aec<md-fut, of Power and Humpbacl; <:reeUf<1T 1913. 

Power Cnek near Cordova. Rump txM:lt Creek near Cordova. 

Day. 
July. Aug. Sept. Oct. Nov. May. June. Joly. Aug. Sept. _______ , ___ ---------______ , ______ _ 

1.. ·· ·••· ..........•.............••. •.. .. •..•. .•....•............................ . ... .. ........ . . •.. 
2 .••••.•••. . ••.• •. •••.• •...••...••.. ••···•·• •••• · ·•• .•.•.... ••••••. . 75 .•• . ...••••••.... . .••.•• 
3.. . .• •.. ..• •. . .• • • . •• • •• .•• . •••.. .• ••••.... ... . . •• . . . • . . .. . ••. . • . .. . . ••. . . . 85 48 .•••.. •• 
4 • •• •••• •••••••• ••••••••••••••••••••••••••••• •• ••• ••••••••••••••••••• •••••• • ••••••.••••.•••••••••••• 
6 .• ••• • ••• . •.••.•••••••. .••. ··•····· ...••... ··••••·· ·••·••• · .... .. ....... ... ·····•·· 55 • . ...... 

6 .••••••••••..••.••• ••••••·· · ••• ··•• •• . ••• . . ·••····· •••. . ••. ..•••..• . .•••. .. 96 ..•...•.•••.•.•. 
7. ••····••••• ••••••• • .•.•.•• 433 .••••••. ·••• · •· .• ·•···•• •.•••... 75 ..•.••.• •··•• · ·· •......• 
8 •••••• •••• ••••••••• ••• ••••• 698 .. . ......... i87. . .. . . .. . . . .. . .. . . . ... . . . 85 •••• . •• •. •••• .•. 
9 ••••••.•••• . •••••••••••••.. 111,030 ..•• 

1
•47.. ·····,;o··. ......... ... .. . ........ 127 lS.O 

10.... •. ..•. •. . .•. • .. . . . .••.. 833 164 • • ••••••• ••. •• •• ••.••••••.• ••..••.••••••• 

11. •••••. ••• •. •• .• •. • . . . ••••. 4911 147 149 106 •. • .• . . . . •••...• 75 .. •. .• . . • . ••..•. 
12...... ......... .. . . . . . . . . . . 460 240 ltO 359 ..... .. ...•.... .. ..... ... . ..... .... ..... 
13.. . .•. . .•• • . •• •• .•• • . . •. •• . Hl 314 . • • . • • . . . • . ••••. •. • •• . • . 73 • • . . . •• . 40 •• .. • . .• 
14. ••• . . .• •. . .•• . . •• • . . •• . • . • 656 617 193 ..••.•••.•••.•.•. . .••.•. . .... .• . ... ·· •• · 
15. .•. .. •. .• . . .• . . . . . . . • . •• . • . ••• • . . . 038 132 .. . •.• •. •• . . .• •..•.••..•...•.•..... ... .• 

16. ...... ... . . . . . . .. . . . . .. .. . .• ...... . . . . . . . . . . . . . .. . . .. . . ... ... .. . .. . .. .. . . . 96 31 ....... . 
17 •••• •.•••••.•• : ••••••• ••••• •••••••••.••••••••••••••••.••• •• ••• ••• •• •• •• ••.• •• •••. ..•.••• •••.• ... • •• 
18 •.. .•... . ••..... . • • ..........•.•••. • ...•.... ··•··• .......... ..•. .. ...•..... ·••• ··· · 31 .•.... .. 
19.............. .. . . . . . . . . .• . Ull . . . . . . . . . . . . • • . . . . . . . . . . . . . • . . . . 71 169 . . ............. . 
:io...... . . . . . . . . . . . . . . . . . . . . . a~ . . . . . . . . . . . . . . . . . . . . . . . . 41 • • • • . • •• 200 •..••••.•••. .. •• 

21. . . . . .. . . ••• . . . .•. . . • . . • .• . 336 . . . .• . . . . .• . . . . . . . . .. . . . 41 . • . . ... . . •.... . . 31 .••... •. 

~::::::::::::::::::: :::::::: ;~ ::::: ::: :::::::: :::::::: :::::::: ·····1&· :::::::: :::::::: :::::::: 
:u.. ....... ......... . . . . . . . . . 385 . • . • • . . . . • • . . . . . • . • . . • • • . . . • • • . • • • • . • . • . 102 • .••••... •. ...•• 
2.S.. .... .. . . . . . . . . . . . 418 393 • • . . • • • . • . . • • • . • 240 . • . • . • . . . . . •• . . . • •• . . • • . 31 ....•••. 

26.. •• . • . . •• . . . . • . . . • 674 •27 . • ••• . • • • • • •• . . • . . • . • . . • . . . • . . . . • . • •• • • . . • . . • • . . 59 .••. ..•• 

~::: : : : :: : : ::::::::: :::::::: ~~'.~. :::: :::: :::::::: :::::::: ~~ ..... 75· ..... j,i" :::::::: ::: ::::: 

:g:: ::::::::::::::::: ····~96· :::::::: :::::::: ::::: ::: :::::::: :::::::: :::::::: rn~ ..... ~. :::::::: 
31.......... .. ....... 418 . .. . .... ········ ········ ········ ............. ....... ........... .... .... . 

o Approximate. 
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Dat'J.y di«Juzrge, in wxmd-jut, of Duel: Rt1ier and Bottk Creek/or 1913. 

Duck River at Galena Bay. 

Day. 

Bottle Creek at 0&1- Bay. 
(Drainage area, 12 square 
iniles.) 

May. June. .July. Aug. Sept. Oct. Nov. Dec. May. ;run._ luly. Aug. 

-------,1---l--- -- - ---·1---1---1---------
!.............. ....... 27Z .. . .••• ••• •••• •••••••• ••••.• 006 •••••••••• ••• • 
2....... •. . . . • . . . . . . •• 360 MO • . • . . . . 608 ..• .•.• ••••....••••••••..•.. 
3 ••• ·••• •·• • •.• ••·• · •· ...•.•• ••• .••• il2 ..•.••. ... . . .• 100 •••••••.•••••• 
• •••••••••• • •• • ••••••••••••••••••••••••••••••••• •• 390 ••••••• 6' ......• 
5.............. . . • . . . . 4(6 660 . . . . . . . 507 ... . . •..•.•..............•.. 

6.............. ....... ....... ....... 476 ....... .... . . . iO •••••••••••••• 
7.............. ..... .. M3 ....... ······· ······· ....... ······· ............. . 8.............. ... . ... ....... 673 ·••••·· 673 ••.••.• ·•••••• ··••••• .••.••• 
11 ••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• ••• • ••• ••••••••••••• • 

10. •• • • • . • • • . •• . . .• • . • • 008 . . . • •• • 54-0 • • • • • •• • • • • •• • • ••• • • • 69 .•••..• 

11.... .•... .•. . . ..• . .. • . .• . . . . 008 .•.••••••••••.•••.••.••••.....•.•.•.••..•. 
12.............. 76 . . . • • • . 601 445 . . • . • • . 149 190 ..•..•..••.••• 
13... ....•..••.. 85 673 .•. •••• ..•• ••• MO ••••••• ••••••• ••••••• 1M 
14 ••••• •••••••••••.••••••••••.••• ••••• ••••••••• ••••• •••••••••••••••••••• HO 
16 •••••••••. . •••• -• • • • • • • • • • • • 573 SM> • • • • • • • • • • • • • • • • • • • • • • • • • • • • 134 

UI..... .••••. .• . 07 ro7 • . . • •• • ••• ••• . • •• •• . • 40 212 40 119 
17 ••••••••••••••••••• ••• 694 ••••••• •••• ••• ••••••• ••• •••• ••••••• ••••••• IM 
18........ . ..... ... ..•• ••• ..•. .•••... 293 .••.•••••••.•• ·••• · ·· •.••••• 210 
19.............. 118 ..•.•.• 660 •.••... ···•··• GOii 107 ··•••·• 179 :.Ill.............. . . . . .. . 673 ••.•• . .••••• ·•• • • • . •• • • • • •• • • lllf w 127 

21.............. 122 ..••••. . ••.• .• 412 . ..•.. • •.•••.. .•••••• •.•••.• 138 
22... •• • • • . • • • • • • •• . . • • • • • • . • • 608 • •• . • • • 700 •• • • • • • • •• • ••• • • •• • • • 162 
ZI........... .• . 136 • •• • • • • • • • • • • • • •• • • • . . • • • • • • l~ • • • • • •• •• • • •• • 181 :M........... ... . . . . .. . GOS ••• ••• • ..6 • ••• • • • ••• •••• • •• • ••• ••••••• HS 
25.............. . . . . . • • . . . • • • . ll08 • •• • • • • • . . . . . • . . . • . . . \M . . . • • . . 127 

28... .••• •• •• .•• 161 • •• •• •• • •• . ••• ••. • .• • ••• • •• . ••. • ••• ••• ••• • • •• •••• JUI 
27.............. ••••••• 673 ••••••• 800 ••••••.••••••• •·•·••· •••••.. 215 
28.............. 190 . . • . . . . • •• . •• . . .. • . . . • .• • • • . •• . • • . . . . 00 206 :lll....... .. . . .. . . .. . . . . . .. . . . . 608 . •. • • •• • • • • • • . • •• • • •• 122 • • • • •• • 181 
80... . • • • • • • . . • • • • . • . • • fl11 • • • • • • • • • • • • • • 007 • • • • . • • • • • • . • • . • • . • • . 138 
81 •••..••••••••• ••·•••• ••.•••• ~ •••..•• .•. • ••. . . ...•. . .....• •...... 127 

127 
123 
138 
181 
215 

238 
206 
210 
:1117 
238 

181 
1!8 
257 
:112 
~ 

)46 
2211 
2U 
l&1 
2llS 

181 
210 
1112 
181 
178 

174 
170 
177 
~ 
148 

148 84 
142 77 
l« eo 
148 60 
152 64 

HO ee 
131 lie 
127 64 
119 ee 
108 90 

• 69 • 62 • '4 
QO as 
QO 30 

108 " 118 20 
138 lD 
1111 21 
362 3) 

274 22 
lC 27 
"9 3S 
138 27 
un 211 

108 215 
103 ta2 
99 362 
IM 108 
lr1 ti! 
82 40 

r-=--=-====-•1===="'1-===l'====~==z1=====?===== 

~=ii&."iiciiifti.iiilli1e-:::::::::::::::::::::::: :::::::1::::::: ::::::: ::::::: 1~ 135 I 196 76.3 

Run-otr (depth In IJlcib• oo drt.lnage ars). •• ••• •• .• • . • • .• • •••. •. . •.. ••.. 9.(0 
AOOW11ClY . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • B 

16.3 1L2 6.36 
18. 2 1.2.9 7.S3 

B B B 

Daily dilcharge, in ucond-feet, of GUulhaugh Oruk at elevation t50 fut in 1913. 

Date. Date. DI. 
charge. 

May~~·::::::::::::::::::::::::::::::::: 
3) •••••••••••••••••••••••••••••••••• 
24 ••••••••••••••• •••••• •••• ••••••••• 
31 ••.••.••••.••••••••••••••.. ·••••·• 

Juuoo ••.. ...•••.......••..............• 

10.2 
U.3 

11.0 
10.2 
13.3 
, .. 1 

lune 111 ••••••••••••••••••••••••••••••••• 

July~::::::::::::::::::::::::::::::::: 
~::::::::::::::::::::::::::::::::::::: 

11. 8 
4.0 
9. 4 
2.4 
2.0 
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Daily di8charge, in Bec<md-feet, of Gold and Uno creeks j()r 1913. 

Oold Creek near Valdez. 
(Elevation, 800 feet; Uno Creek at mouth, near Valdez. 
dralnago aroa, 9.5 (Drainage area, 5 square miles.) 

Day. square miles.) 

Sept. Oct. No-v. May. Ang. Sept. Oct. Nov. 
------------l- - ------ - - -------
!. .. . . . .. . ...... .. .. ... . ... ... ....... · · ······ ········ ........... ............ . 
2 ....................... . . .. .. ....... ·•· ·•·•• . .. . .... .... ........ .. . .. ...... . 
3........ . ... .......... ......... .... . ........ 78 42 ............... . 

L:::::::::::::::::::::::::::::::::: :::::::: ~g ~.s ····· ··· ···5s··· 
6 •..•••....••. . . ...• •.. ••.•.•.•..•... •· ·· ···· 
7 •.•••••••••• •....••..•... . .....••.•• •··•••·• 
8 •• : .••••••• •••••.•••••. •••••• . .-.... . 35 
9................................. ... 38 

10.. ... .. ............................. 30 

11. ......... ......................... . 35 

68 
39 
30 
30 
28 

17.8 

... ~~:~ ..... 6:a· 
12.0 · · •·•· .. 

12 .•....•..... . . •. . •.•..••. . ..•••.•... 
13 ................ . .. .. ......... . . .. . . ;& ···zr-- :::::::: :::::::: 
14 ....... . ............ . .......... .. .. . 101 21 .•. ••. •.. . •.• . • . 
15 .. .••.•..• . ••.. ...•.......•.... .. ... 108 17. 8 .......• ...••.•. 

16 •.••••••.•..••.•.•....•.. • .••..•...• 
17 ............... . . .. .... .. . ...... .. . . 
18 ............................... . ... . 

94 
78 
63 
67 

17.8 
17.8 
16. 4 
17. 8 19 .•• . .... •...•. . .•. .. .. ... . .. . .•..... 

20 ••••.••••.•• •• . ••• .••••.•••• . ••• •.•. 63 ........... ... ..... .... . 

21.... .. ... ..... .... . .. . . . ............ 63 
22.... ............ ... .... .. ........... 85 
23 ••••.••••.•.•••••••.•••••.•••...•..• •· · ••• •• 
:u .... ..... . ... ...... .......... ....... ·· ······ 
25 .•••..•... •..••••••••• ••••••••••• ••••••••••• 

17.8 
18. 4 
17. 8 
16. 7 
14.6 

64 
60 
73 
70 
~8 

56 
47 
48 
48 
44 

40 
40 
40 
39 
48 

52 
48 
ts 
47 
47 

26. •••.. •• . . . . . . . . •. •. • .• . ••••. •. •• . • . ••••• .•• 14.6 . • • . •••• . ..... . • 54 
27 .. . .. .. . . ....... . .. . ........ . .... . .. •••••••• •••••..• • ••.•.. . ••••.••. 62 
28...... . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 165 13. 1 .. .. . . . . . • . . . . . . 70 
29......... . .. . .. ..................... 152 ..... .. . .. .•... . .... ... . 50 
30......... ....... ... ...... ........... ....... . 17.0 ...... .. ....... . 61 

30 
26 
24 
19. 7 
17. 7 

16.6 
u.s 
13.8 
13.8 
12.6 

12.9 
16.6 
44 
51 
49 

38 
30 
26 
27 
22 

30 
37 
80 
85 
52 

34 
24 
19.3 
21 
25 

19. 7 
18. 1 
14.2 
13.8 
13.2 

11.4 
-l2. 3 

8.1 

...... ....... 2:6 

....... .. · ·-···-· 
7. 2 ••••••• • 

31.: ............... .............. ..... ........ ...... . .. ...... ........ 38 .. ............. . ....... . 
==- ·==I= 

~=iie•&iitiBi&.DiJ.i0:::::::::::::::::::: : ::: : :::::::: .:::::::\:::::::: ~~:~ 
Run.oJI (depth ln Inches un drainage area).. . . . . . . . . . . ••• . . . . . . . . . . . . . 10. 3 
Accuracy ......................... ... ............. . ................. . O 

32. l ..•••••..•..•••• 
6.42 •••••••••••••••• 
7.16 ••••••·. ••••••·• c ...... .. ...... . . 
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Daily discharge, in ucund-feet, of Daw Creek, Avery River, and Hobo Creek for 1913. 

Davis Creek at mouth, Dear Port 
Wells. 

A very River at mouth, near 
Port Wells. 

Bobo Creek at mouth, near 
Port WelliJ. 

Day. 

Aug. Sept. Oct. Nov. Dec. Aug. Sept. Oct. Nov. Aug. I Sept. Oct. Nov. 

-----~------------
1. .... . ······· TT 32 11.6 129 265 204 H ....... ....... 
2 •••••• ······· 77 60 11.3 93 194 63S -····· · .. ..... ....... ..... .. 3 ••..•• ······ · 63 32 11.8 j9 151 160 ··· ···· ....... · ···-·· ---···· •. ..... ........ 52 32 1L2 70 146 93 ....... -·· ---- . ...... ······· 5 •••.•• ....... .. 46 51 11.1 61 142 83 -- ····· ....... ......... ....... 
6 •.•••. ····· ·· 43 48 11. ···ioo· 64 104 67 ·····-- ....... ···-··· ··· ··· · 7 . ••.• • 172 42 45 11.2 64 93 58 ····ss· ....... ....... ······· 8 •••••. 270 40 39 11. 415 61 73 56 . ...... --- --·· ----··· 
9 ..••.. 437 40 46 37 10. 7 337 61 64 63 uo ·····-- ····24· ····· · -

10 . ..•. • 281 38 '1 36 10.6 2SS 68 68 48 94 ..... ...... 
u ... ... 200 77 36 19.1 10.5 229 56 56 51 n ....... --····· .. .. . .... 
12 ••.••• 160 13.5 32 17.6 10. 4 UH 61 47 61 71 ···-··· ....... .... .. .. 
13 •••.•. HO· 184 26 17 12. 2 199 101 44 56 64 .... ...... ........ ......... 
lL .... . '7 239 26 17 14.5 199 204 .. 63 62 ···· ··· ........ ......... 
15 .. •••. Z48 20 16. s 17. 4 199 393 4' 48 56 . ....... .. ....... .... .. ..... 
16 . ..•.. 133 352 26 16. l 20 189 255 42 48 68 . ....... ....... . . . .. ... ... 
17 •••• •• H2 316 27 17. 4 21 199 174 38 47 56 ···- · ·· .. ...... . ....... . 
18 . •. . .• 135 133 88 20 22 199 151 36 46 49 ...... .. . . ....... · ··i9:2 19 ..•.•• 113 231 346 20 29 194 260 489 46 47 . .. .. . .. ....... 
20 •.• ••. 117 18.4 200 21 32 199 194 101 46 51 ......... .. ........ .......... 
21. .•••• 133 129 77 a 21 33 309 l33 120 48 52 ·····-· .......... .. ......... 
22 •• • ••• 151 396 2'.16 20 32 ·255 315 271 46 54 .. .. ... .. ....... ......... . 
23 •••••• 165 664 197 19 28 229 999 112 46 52 ·-····· ....... .......... .. 
24 ••.••• 146 95 18 21 421 912 104 45 52 ....... ........... ......... 
20 . ..... m 67 17 21 31)5 622 n 0 52 . ~ ....... ~ · ~ 0 • P'" "' 

• • •• ,, .. e 

26 •• •••• 242 48 16 21 229 371 68 4• 58 ......... -······ .......... 
ZT • • •••• 504 45 15 20 744 229 56 46 119 ··-···- ····-·· ....... ... 
28 •• •••. 418 43 14 19.6 315 250 48 58 104 -- ·· ·· · ....... ······-29 •••••• 189 41 13 19. l 204 371 73 63 102 ....... . ·--···· ..... .... 
30 •• •••• 146 21 012 18.6 179 651 489 48 89 . ......... ··· -- -· . ..... .. 
31 •.. ••• 113 17. 4 18.4 133 224 46 ··· ·-- · .... ...... ...... ..... . 

= 
Mean ... 198 166 78. J 25. I 17.8 264 248 124 77.9 69.l ........... .. .... .. .. ....... 
Accu-

racy •• B B B c c c D B B B · ··-··· .......... . ... .. .. . 

,. Gagehelghtsatlected by Ice Nov. 21-30. Discharges for that period lnterpolatOO; 
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MlBCELLANEOUS MEASUREMENTS. 

Jlucellaneom '11U1UUTemenla in Prince William Sound region ~"n 1913. 

Date. Trlbulary t<>- .Locality. Dis- Drainage 
charg<l. Q11ltl. 

Dl&­
charge 

per 
square 
m!IG. 

Sec. ft. 
1uly 2G Snyder ll'a.ll a Rudenh·er ... : ... M:oulh.... . .. . ..... . . 99 

Sq. 111ilt11. Sec. fl. 

Creek. 
28 Wes I e y Fa I ls ..... do..... . . .. . .. . Elevation, 600 feet .... 

211 P~':'~of Fall6 •. .. • do •..•... . .... . Moulh. ... ....•.... . . a 150 
Creek. 

29 Robinson Fa 11 s . .. . • do •• . •• ... .. ... .... . •o ..... . ........ . . 8.3 ······ · ·· · . . .. ... .•. 
Creek. 

1uly 80 Unnamed creek .•• Sbeep Dai.... ... . Elevation, 700 foot . ••. 
Aug.. 2 .. . . • do ...... ... . . .. Port.Tlda1go •. . •. . Mouth . •..... ... . ... . 

2 Fa113 (f) Creek •• .. l'°&b Bt.y .... . .. . . . Below forks . . . . . . . .. . 
I Unnamed creek •.• •... . do .••. ..... .• . . E levation, 900 !eeL .. 
1 Chhna Creek .. ...• Landlook Bay ..... Mouth .. . ....... . .. . . 
I B0111eta0 Fa II s ... .• do ....... . . .... •. .. • do ..••....•..... . . 

Creek. 

lfcl 8i - ~~~~.'.:1:~~: ::: : ::::::g:::::::: ::.:: :::Jg:::::::::::::::: 
Nov. 18 .... • do . ..• •..... . •. .. •. • do ..•...•.. .. .. . .. .. do .•..•...•..... .. 

fflcl 8l - ~~:3g~~-~~~~::: :::: :~~:::: :::::: ::: .~1.~'lC:~~'.~. ~~~·::: 
Nov. 18 ....• do ........ .. ....... . do .... .. . .• .. •..... . do .... . .. . . .. . . . . . 

~~· ~ -~!~~~~~-~~:: .:.~~J!.~~:::: : : ::: .~1.e_'d8;.1~~~-~~~·.:: 
Nov. 18 •. •• • do . •.... .. .. . . •. . .. do •... ... .. ...... . . . do . •.•. . .... . ..... 
lhy 7 Solomon Oulch.. .. Port V aldet. .. . . . . Elevation, 660 feet ..•. 

9 •• . .• do •••••..•.. . .. . .•.• do .•.... .. ... •. . ..• • do ••. .•..• .. ... . .. 
Nov. 24 .. . . . do .•.... . . •.••..••. • do .••••..•.... . Mouth ... .... . . . .... . 
Oct. 17 Lowe River .. •••. . . . •• • do ....•..... . .• Foot o! lltllden Co.n. 

yon .. 
24 lUneral Creek ..• ... .•. • do..... . . . . ... . Between Drevler o.nd 

Glacier creelcs, at 
el8'0aUon 650 feet. 

May 10 .. . •. do .................. do ...... ······· A~e!:u:i, 1~/ee~; 

Oct. 24 . . .. . do ...•. . . .....•... .• do •.•••.•••..•...•. • do ...•. . . .• .. .... . 
Nov. 24 ..... do .•..•............• do ..•••.•....••.... . do ..••. ...... •..•. 
Oct. 24 Brevier Oreek ••••• Mineral Creek. . ••• Elevation, 100 feet 

above that of 
moutb. 

0 15 
205 
70 
3. 7 
4. 2 
4.2 

67 
20 
U.t 
12. 7 
3.3 
2.4 
3.5 
2.0 
2.0 

12. 7 
lil.O 

035 
92 

711 

74 
37 
••• 

l . 2 
1. 2 
1.2 
1.0 
1.0 
1.0 

39 

39 
39 
4. 9 

10. 68 
2. 75 
2.00 
3.iiO 
2. llO 
2.00 

2.03 

1.90 
.95 
. 90 

24 Olacltt Creek .......• .. • do............. ElevaUon, UO feet 
abov e that of 
moulb. 

2.0 ••. . • •... .• . •..• •. . • 

24 East Fork of Kin· .... • do..... . . . . . . • . ElavaUon, l}lOO fMt 
era!Creek. above toll ~ of 

mouth. 
Ang. -10 Gold Creek... . .... Port Valda.. ..... . Ele~allon, 950 feet •••• 
May 8 ..•• . do .... . ..... •...... . do..... ........ Kou lb .. . ........... . 
Nov. 24 .... . do ..... . . .. ........ . do ••.•......•.•....• d o .. . . .... ....... . 
JLay 8 KcAlllat« Creek.. Sboup Day . .... ....... . do .... .......... .. 
Aui. 9 · Unnamed Creek •• • Ea&lok Bay •...•.. Abovo faE:'.1 at ele-

v&tlon "LW feet. 
Oct. U . ..• . do •••• . . •...•• ••.... do ••.•...••.. •... . . . d o •• •. .. .•. . . • ... . 

2. 6 

202 
12. 1 
o. ~ 
2. 4 

6S6 

38 
83 .Aug. 8 Lacoon CrMlt. •.•.• .Rarmoo La«oon . . At lllke ouUcl; el• 

vaLloo, 300 feel. 
Nov. llO .. ... do ..... . . .. .... . .... do . . •.. ............. do..... ...... . . . .. 9.0 

4ug. : ~~::-~~~~-~~~:::::.~'.".'to:.: :: :::::::::: : re& 

o Eatlmated. b Appro¥1mate. 

WATER POWEll POSSIBILITIES. 

3.8 

9.0 
10. 0 
10.0 
2.5 

.68 

22.40 
1.21 
• 6.5 
.96 

The water powers of Prince William Sound are as a rule small but 
widely distributed. In the northern part of the sound, from Cordova 
to Port Wells, which was examined in some detail, almost every ba.y 
or inlet bas one or more tributary streams on which small water 
powers could be developed for six or eight months during the year. 

60553°-Bull. 592- 14-12 
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The months of low-water flow are January 'to April, and during that 
time most of the streams reach a very low stage. There are but few 
streams on which more than 200 or 300 horsepower could be devel­
oped at minimum flow, and it is doubtful if there is a single stream on 
which a plant of over 1,000 horsepower could be operated continu­
ously without storage. There are, however, numerous sites where 
small to medium~sized reservoirs could be created., and thus many of 
the streams could be made to yield at least a small output throughout 
the year. One of the most favorable sites for storage is at Silver 
Lake, on Duck River near Galena Bay. Nearly the entire run-off of 
this basin could probably be controlled by a dam at the outlet of the 
lake. The lake is situated between 1 and 2 miles from tiaewa.ter, at 
an elevation of a.bout 250 feet. It is estimated that a uniform output 
of 4,000 to 5,000 horsepower might be obtained. 

Power Cl-eek, a tributary of Eyak Lake, offers the best opportu­
nity for the development of water power near Cordova. About 300 
feet head is available. The mirumum flow for six: months in the year 
is estimated to be not less than 75 second-feet. That would produce 
about 1,800 horsepower with an efficiency of 70 per cent at the wheel. 
At times during the remaining six months of the year the capacity 
might become 50 to 75 per cent less. Some storage could be pbtained 
by a dam at the upper end of the gorge. 

So far -as is known to the writers there are between Cordova and 
Port Valdez no sites other than Silver Lake where sufficient storage 
could be created tO permit the development of more than 100 to 200 
horsepower at minimum flow in the winter. A possible exception to 
the above statement might be made for a stream entering the head of 
Fish Bay, sometimes known as Falls Creek. It heads in a large 
glacjal cirque a.bout 2 miles from the coast and falls almost vertically 
over an escarpment estimated to be between 1,500 and 2,000 feet in 
elevation. In view of the high pressure that could be . obtained at 
this point it has been considered a relatively ltµ"ge power site. The 
discharge of the creek on August 2,. 1913, at a point about a mile 
below the foot of the ialls was approximately 40 second-feet. The 
streams were all at a high summer stage on that date. No measure­
ment.s of flow have ever been made at th~ head of the falls, but it is 
believed that, considering the high.elevation, the flow might become 
almost entirely shut off during the three or four months of coldest 
weather. 

The principal streams entering Port Valdez on which power could 
be developed are Solomon Gulch, Lowe River, and Mineral, Gold, and 
Uno creeks. No reservoir sites of importance exist on . any of these 
streams except Solomon Gulch, on which two hydroelectric plants 
with an aggregate rated capacity Of about 700 horsepower have been 
installed. A total fall of about 500 feet is available and if all the 
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storage that it would be practicable to create was utilized, possibly 
1,000 horsepower could be developed at all sea.sons. 

Lowe River is one of the largest streams entering Prince William 
Sound. Water could be diverted at the head of Heiden Canyon, and 
in a. distance of about 6 miles a head of over 900 feet could be obtained. 
The drainage area above the canyon is about 30 square miles and 
ranges in elevation from 1,500 to -7,000 feet. From about the middle 
of May until October several thousand horsepower could no doubt be 
developed, but the high elevation of the basin might involve so great a 
decrea.se in run-off and temperature as to render i t impracticable to 
operate during the winter. · 

A few hundred horsepower could be developed on the East Fork of 
Minersl. Creek, on Gold Creek, and on Uno Creek from a.bout the first 
of May until about the first of November, but for much of the re:r:nain­
der of the year the output would probably be less than 10(} horsepower . 

No investigation was made of the water powe~ between Port 
Valdez and Port Wells ex~ept on an unnamed stream which en.tars 
the west side of Eaglek Bay. The stream drains a hanging valley in 
which a.re a series of small lakes 8Jl~ falls directly into salt water over a 
nearly vertical rock bluff a.bout 200 feet high. There is a good de.m 
site at the outlet of the lake, and probably sufficient storage could 
be created for 500 to 1,000 horsepower to be developed throughout 
the year. .. 

Davis Creek and Avery River enter P ort Wells near Golden post 
office. Both strea.ms have small reservoir sites a.nd concentrated 
fall nea.r tidewater. On De.vis Creek there is a. fall of about 140 feet 
between Davis Lake and tidewater, a. distance of about half a mile. 
With the storage that could be created by a dam at the outlet of the 
lake the flow would probably be sufficient to produce at lea.st 300 
horsepower at all seasons. 

A fall of about 100 feet could be obtained on Avery River in a dis­
tance of about half a mile. The flow is considerably greater than 
th.at of De.vis Creek, but less storage could be created and the power 
capacity during the winter might even be less th8Jl that of Davis 
Creek. 

A small plant could be cheaply installed at the mouth of Lagoon 
Creek, on the west side of Port Wells. The creek falls about 300 
feet in a distance of It to 2 miles, and about 100 feet fgll is concen­
trated in the last 500 feet of its co\u'Se. A flow of 90 second-feet as 
measured. at an elevation of 300 feet on November 20, 1913, would 
develop about 70 horsepower for eaoh 100 feet fall. The :Bow during 
the winter would undoubtedly become much lower. 

There are said to be several good water powers in the western pa.rt 
of the sound south of P ort Wells, but no data. regardipg their size 
8Jld accessibility a.re available. 
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The above estimates should be considered as only roughly approxi­
mate. More complete measurements of flow, particularly during 
the winter, should be made before final plans for developments are 
worked out. 

The transmission of electricity is one of the most serious difficulties 
that will be encountered in utilizing these water powers. Steep, 
rocky mountain slopes, dense growths of bush and trees, heavy suow­
f all a.nd snowslides, glaciers, and broken shore lines Ll.1'0 some of tbo 
obstacles to be overcome. Unless a market ca.n be created for the 
power within a short distance "Of its source, it will probably never 
become of much value. Thm:e are, however, good harbor facilities 
in nearly all parts of the sound, so that ocean-going boats can be 
anchored within easy transmission distances from the powers. Sub­
marine cable is now being ma.nu! actured t hat will carry electric cur­
rent at a. pressure of over 20,000 volts. Considerable cable with a 

'capacity of 200 to 300 amperes for 11,000 volts working pressure has 
been. used. Such cable, though expensive, might be practical for 
use in crossing narrow bays a.nd inlets instead of I'UJllling ·1ong land 
lines around them, or in reaching from island to mainla.nd or from 
island to island. It might also be of service in crossing glaciers, 
where an overhead line would be very expensive to mainta.in. 

The manufacture of wood pulp should offer a particularly suitable 
use ior the water p't>wers of this region, because of the Ia.ct that both 
the timber and the power sites are located near tidewater. It is 
claimed that pulp logs can be towed a distance of 150 to 200 miles at 
a permissible cost, thus eliminating the necessity of transmitting 
electricity for lo~g distances to the mills. .Aily one water power in 
Prince William Sound would, under such conditions, be within reach 
of the entire timber supply. 

KENAI PENINSULA. 

GENERAL FEATURES. 

Kenai Peninsula. (see ·PL VIII) projects from the Ala.~ka mainland 
into the north-centra.1 part of the Gulf of Ala.ska. It has an area 
of approximately 9,000 square miles, most of which lies between 
meridians 148° and 152° west longitude and parallels 59° and 61° 
north latitude. The peninsula. is bounded by Prince William Sound 
on the east, the Pacific Ocean on the south, and Cook Inlet on the 
west. On the north it is joined 'to the ma.inland by a strip a.bout 
12 miles in width, which separates Portage Bay and Tu.rnagain Arm. 
These bodies of wa.ter aro arms of Prince William Sound and Cook 
Inlet, respectively. Kenai Peninsula. has a shore line more than a 
thousand miles long. It.contains gold pla.cer and lode deposits. 
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6 • Point of' meesuremen.t; number refers to list infext 
o-. ·11· 10. • . ·· · . 20Mlles 

MAP OF THE EASTERN PART OF KENAI PENINSULA. 



WATER-POWER BECONNAISSANOE I N 80UTH--OENTRAL ALASKA. 181 

The surface of the peninsuJa. presents two widely differing physio­
graphic fea.tures. About throo-four ths of its area., lying in the 
eMtern, central, and southern parts, is occupied by the high, rugged 
Kenai Mountains, 5,000 to 7,000 feet in ele'Vn.tion, and valleys deeply 
cut by the action of the former ice shoot wl;rich covered the area. and 
remnants of which are still found jn the higher portions of the 
peninsula. The remaining fou rth consists of a broa.d lowland a.bout 
25 miles wide, which slopes from an elevation of about 1,800 feet on 
the south, nea.r Kachemak Bay, to an elevation of a.bout 50 feet on 
the north. 

The Kena.i Mountain divide lies close to the eastern and south­
eastern side of tho peninsula., so tha.t the drainage flows principally 
toward the west a.nd nor th and the streams .flowing into the Pacific 
Ocea.n and Prince William Sound a.ro short. The largest of the 
streams on tho southeast side is R esurrection River, which is a.bout 
25 miles in longth, drains an area southwest of Kenai Lake, s.nd 
.flows through a wide gravel-floored valley into tho head of Resurrec­
tion Bay. Kenai River, the largest stream on the peninsula., drains 
its entire central portion and discharges into Cook Inlet at Kenai. 
I ts dr&i.nage area includes two large Lakes, Skilak and Kenai, and 
also numerous sma.l.ler ones on its upper tributaries. KMilof River 
drains Tustumena Lake and enters Cook Inlet a short dist&nce south 
of Kenai. Tustumena Lake is about 22 miles long and averages 6 
miles in width. I t is fed by several streams, some of which have 
their sources in the large glaciers in the Kenai Mountains. Two 
smalJ streams, Chickaloon and Big Indian rivers, drain o. portion of 
the Kenai lowland o.nd discharge into Chicka.loon Bay near the west 
end of Tuma.gain Arm. Tho principal streams entering Turn.again 
A.rm from the mountainous areo. of th e peninsula. are R esurrection 
and Sixmile creeks e.nd Placer R iver. 

The fact that streams draining areas of rugged mountainous relief 
have steep gradients and waterfalls makes it obvious that the eastern 
portion of the peninsula. would afford much more favorable oppor­
tunities for the development of water power than the western por~ 
tion. Moreover, gold mining, which is ·the most important industry 
of the peninsula. and which at this time presents the most promising 
market for wator power, is confined to the mountainous area. The 
investigation of the water supply of the peninsula. was carried on only 
in its eastern portion. 

Kenai P eninsula is heavily timbered in most of its valleys up to 
elevations of 1,200 to 1,500 feet above sea level. Spruce is the most 
plentiful v&riety and the most valua.ble for commercial uses, but 
hemlock, poplar, birch, cottonwood, willow, and alders are found in 
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some localities. Timber suitable for fuel is abundant below altitudes 
of 1,500 feet, but the supply that is valuable for sa.w logs is limited to 
small areas below 11000 feet in elevation. 

STJt.B.AX JJ'LOW. 

GAGING STATIONS AND MEABUBING POINTS. 

The following list gives the locations at which gaging stations were 
maintained or discharge measurements made on stre&mS in Kenai 
Peninsula in 1913. The numbers refer to Plate VITI. 

1. Lowell Creek above pipe intake. 
2. Lowell Creek a t mouth. 
3. Kenai Lake at Rooeevelt. 
4. Kenai River at Kenai Dredging Oo.'e camp. 
6. Ptarmigan Creek at lake outlet. 
6. Ptarmigan Creek at mouth. 
7. Falla Creek at intake of Skeen-Lechner ditch. 
8. Falls Creek at railroad crOBBing. 
9. Grant Creek at mouth. 

10. Quartz Creek at Fairman'& cabin. 
ll. Lost. Creek 3 milee below lake out.let. 
12. Juneau Creek at mouth. 
13. Stetson Creek at mouth. 
14. Cooper Creek above Stetson Creek. 
16. Cooper Creek at mouth. 
16. RU88ian. River on&-iourt.h mile below lower lake outlet. 
17. RU88ian River at mouth. 
18. Canyon Creek above .Milla Creek 
19. Sixm.ile Creek at Sunrise. 
20. Mills Creek 2 miles above mouth. 
21. Juneau Creek a.hove upper ctitch intake. 
22. Resurrection Creek above Gold Gulch. 
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DAILY RECORDS. 

Gage heigh' of Kenai Lal:e, 1913, and di&eharge of Kenai River, 1913-1+. 

Danr..rr. height, ID (eet, or Keual 
e at ROoseveU ror 1913. 

Dally d=::, in second-toot, of Kenai River 
Kenai redging Co.'s camp !or 1913-H. 

at 

Day. 

Aug. 8e]>t.. Oct. Nov. Dec. Aug. Sept.. Oct. Nov. Dec. Ian. 
~ --- -

1. •......... ··--··· 8.67 9.25 7.08 ·-··--- ·-------· giig 5,040 1, 920 1,070 740 
2 . .......... ....... s.aa 11.06 7. •2 . ... .... -·-··· ·· · 4,000 2,160 1,070 740 
3 ........... ......... 8.30 s.oo 7.38 ........ ............... 3

1

640 .4,160 2,300 1,120 740 . ........... ······· 8.12 8.86 7.33 ······· ......... .. a:1r10 4,480 2,300 1, 160 820 
6 ........... ..... .. . 7. 90 s. 71 7.35 . . .... .. --·-····· 3,320 4,34-0 2,440 1,160 820 

6 ........... ....... 7.68 8.68 . 7.32 ······ · ....... ... 3,160 4,200 2,HO 1, 160 740 
7 ... ....... ······· 7. 62 8. 211 7.2() . ......... .... ... ... 3,000 3, 780 2,440 1,160 m 8 ........... 7.63 8.12 7.16 ......... --------· ~·~ 3 500 2,160 I , 160 
11 ...... ... .. ........ 7. 44 7.98 7. 01 ······· ........... a'360 2,160 1, 120 ll04 

10 •••••••.••• .. .. ..... 7. lR 7. 80 6.82 . ....... ····-···· 2:100 a:ooo 2,040 1,070 580 

11 ........... ........ 7. 24 ······· G. 73 .. ........ ... ... ..... 2 320 2,800 1,920 1,~~ 680 
12 ........... ....... 7. 10 ....... 6. 71 ···-·· · . . ........ 2;320 2,600 1,920 ll04 
13 . ... . ...... ......... 7. 14 "?:iii' 6. 68 . ..... . ......... 2,200 N~ 1,920 980 604 
14 .. ......... ........ 7. 04 6. 00 .. 5:03· ········· 2,080 1,800 940 504 
15 ......... .. ······· 6.88 7.09 G.66 ........... 1,960 2;200 1,800 000 604 

16 ........... ... . ... 6. 90 6.98 f).03 ······· ··· ·····- 1,000 2,080 1, 800 000 642 
17 .......... . ....... 6.82 6.95 6.6() . ........ "'4;620" ~:m 2,080 1,680 900 660 
18 ........... 8.89 ll. 78 6.95 6. 63 · ·-··· · 2, 080 1,500 000 580 
19 ........... 8.81 6. 73 6.91 Ii. 48 ........ 4, 620 1,710 1,960 1,560 IMO 642 
20 ........... 8. 82 6.69 6.86 6.tl ······· 4, 620 I, 740 1,960 1,460 1,020 504 

21. .......... s.ss 6.89 6.83 6.40 ....... 4,620 g~ 1,550 1,460 1, 020 604 
22 ........... 9.02 7. 24 6. 77 6.32 ... ..... 4,020 l,SSO 1,HO .980 504 
23 ....... .... 0.08 7.40 o. 72 6.26 ......... 4,980 2,570 1, 740 1,360 1,070 604 
24 ........... 9. 14 7.64 6.00 6.09 ......... 4,980 2,830 1, 800 1,360 1,070 504 
26 . .......... 9. 14 8.62 6.53 6-00 ······· 4,980 4,200 1,510 1,360 980 604 

26 .. ....... . . 9 . 12 0. 34 6. 49 5.03 .. ... .. 4,980 6,180 1,560 1,260 9SO 580 
27 ........... 11.13 11. 90 6.0 6.90 ....... 6, 160 6,070 1, 560 1, 1ro 000 680 
28 ........... 9.16 9 , 90 6.36 6.79 ······· 5, 100 6,070 1,560 1, 160 goo 004 
29 •••••••• ••• 9.00 II. 78 6.32 6. 72 .... .... 4, 080 6,070 1,560 1,160 900 504 
30 ........... 8. 80 11. 63 6.62 6.00 ····-·· 4,620 5,620 1,920 1,070 820 504 
31. .. ........ 8. 72 .... .... 6.81 ······· .......... 4,440 ······- ·· l.~ ·· ··- ·· ·- 820 504 

Moan •••..••• .• ....•. ........ ....... .. . ........ ······- 4,810 3, 190· 2,6;0 2,ll.IO 1,010 582 
Maximum ... ..... ... ....... ···-· ·· ..... . .. ....... 5, IGO 6,070 5,040 2,440 l, 160 820 
Minimum •••••..••.. 4,440 I, 740 J,510 1,070 820 504 
Run-olf ID uc.re-teet .. ........ ......... ......... ...... .. ™·~ 190,~ 164,~ l2'l,~ 62, 100 35,~ Accarsoy .... ........ ........ .. ....... .......... .. .. .... c 
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Daily diacharge, in 1«XY/ldfut, of Fall& and Quartz cru:U and Russian River for 1913. 

Falls Creeltca at rallrOMl Quartz Crt!8k bat Fairman's Russian Rivet• at 
crossing near ROOMvelt. cabin. ( Dminagearea, 30 mouth. (J:>n.inage 
(Drainage aroa, is equare area, 60 squ are 

Day. In.lies.) square miles.) mlleS.) 

Aug. Sept. Oct. Nov. Aug. Sept. Oct. Nov. Aug. Sept. Oct. 
,_ --,_ --- - - --,_ - - ~ 

t :::::::::::::::::::: ....... . 34 38 23 66 72 66 us :.lllO 
34 20 15 63 66 61 110 235 

8 ••••.••....•.•.•.•.•. ... ...... 30 34 J3 61 66 56 105 225 ...................... ......... 20 84 15 56 78 • 56 95 350 
6 ....... ...... . ....... ........... 20 u 14 M 78 5li 85 288 

& .. ................... .) ..... 20 34 13 65 72 5Z 78 -7 ..................... .......... 20 30 10 64 66 52 78 240 
8 ..................... 18 26 ........ . ....... 50 66 . ........ .......... 78 Di 
9 ............ . ........ ........ 15 2S ---···· . ....... DO M ......... --- ··-- 75 => 

10 ................... :. ......... H 23 .. ........ ·-····· 48 61 .......... ............. 70 rl5 

11 ..................... ........... 13 26 ........ .... ....... 48 56 . .......... ------- 65 200 
12 ..................... .. ......... 13 2~ ------· ........... 48 52 ·····-· ............... 62 200 
13 ..................... .. ..... · ... . u 22 .. ....... ··· ··-- 48 52 ......... -----·· 60 175 
14 ..................... ······· 11 20 .... ..... ·· ··;·· 48 52 ---- --- ----·-· 57 175 
16 ........... . ......... ······· 11 20 ····--· ....... 48 52 ....... ....... 67 150 

)& ...... . .............. ....... . 9 18 ·· ··--· --····· 46 52 ....... ....... 57 150 
17 ..................... 6Z 15 18 ······· ....... t6 54 ··-···· ···-··· 57 ~ 
18 ..................... 52 13 16 ······· ······· ' H 48 ....... ....... 67 us 
19 ..................... 60 14 16 ....... ........ 44 56 --·· ·· - "'iii' 67 125 
20 ..................... 60 16 16 ·····-· ....... 44 54 57 100 

21. .................... 60 15 18 -····-· ·-····· 44 50 124 67 100 
22 ..................... 70 20 18 ....... ........ 44 48 136 67 96 
Z'J •••••••• ! . ••.••.•••.• 72 86 11 ....... ""82' 78 t8 152 75 9' 
24 ..................... 69 173 ll 135 48 Hf IS2 P4 
25 ..................... 72 312 10 82 135 46 132 33' 90 

~ ..................... 62 130 10 78 117 46 132 510 90 
27 ..................... 6Z 14 10. 8S 108 48 132 489 90 
28 .. ......... .......... 52 57 10 92 92 48 128 412 88 
29 ..................... 5Z 47 20 85 85 44 124 340 88 
30 ..... .......... ..... . 42 42 42 82 78 66 l20 282 182 
31. ..... ........... .... 38 26 66 72 116 180 

= 
Mean ......... . ........ 57.0 43.5 22.2 14. 7 81.5 64. 6 57.6 66.9 130 141 166 
Mean oW1' s~ uaro mile .. 3.80 2.90 1.48 .980 2. 72 2.15 1.92 1.90 2.17 2.a.s 2.77 
Run· de~ in 

inches on inage 
Bl'ea) ..... ... ..... . .. 2. 12 3.24 1. 71 . 26 .81 :uo 2.21 .49 .97 2.62 3.19 

ACClW'aCy .............. B c c B B B B B D B c 

o The gage heights were aftected by loo Oct . 13-20 and 116-29. Dlllcharges are estimated CM t.boee period.a. 
· b The gage heights were 811.ected by ice Oct. l Z-15 and 27. Discharges are ostl.mated (Cl' those peiloda. 

• Di!Jchai"ges intcrpOlated Aug. 29 and 31; Sept. 1-2, 4, 9-10, 1~131 and :io; Oct. 4, 9-21, 23-28, and 81. 
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Daily di.8charge, in aewnd-jeet, of Si:r:mile and Milla creelca for 1919. 

Sl.xmJloCreek•at moulh. (Drain· MillsCrook~2mJJosabovomoutb. 
11go nrcn, 268 sq oar& miles.) (Dralnago aroo, 26 square miles.) 

Day. 

Aug, Sept, Oct. Nov. Aug. Sept. 0<1t. Nov. 

--·---------- 1---1--- ------------
! ........................ ........ .... ···-· ··- 780 070 1,m 94 81 51 
2 •••••••. •••• . .•. . •.• ...•••...•...... ......... 700 070 87 87 43 
3 .. .......... . .............. . ....... . .......... 005 825 100 81 75 
f •••..... ••. .. ..• ... ··•••· ••···· ·· ••. ........... 630 070 005 73 87 
6 •.•••••.•.•..•.•..•.... .•.•.••. .. .•. .......... 600 ll20 600 76 87 

6 ............ . ... .... . . .. . ........... .. ......... 600 825 670 69 101 
7 ..• ..••••.•• . •••••.••• . ...•.• . •• ... • ..... .... 570 780 6i5 69 73 
8 .. . ................................. ........... 670 740 495 63 67 
9 •.•••••..••.•.•. ..•• ......••••...•. • .. ...... . 545. 005 6f5 61 63 

10 .•••••.•••...•••.•.... ••.•• . .. .. ••.. ... ..... 545 G30 000 61 M 

· 11 ................................... . ..... ...... 520 570 670 58 55 
' 12 ................................... . .......... 620 670 49S 65 55 
13 ....... . ............... . ............ ·-······ 520 520 470 68 6,11 
u ............... ....... ...... ... ..... ···---·· 520 495 470 . .......... 63 60 
15 . ••••..•• ..•.•..•••.•• •. •.•.• .••...• ........ ... 545 520 450 . ..... ... 63 60 

16 . ................................... .. ........... 545 520 430 63 45 
17. ···-····· · ·· ··••··· ·•· ..••. ...••••. ····--·· 646 520 450 63 45 
18 •.•••. • .• •.••.•. • .•.•... •••••.•.. ..• --· ····· 545 491i 450 63 45 
111 ••••••••••••••••••••••• •.....••••••. ............ 600 510 450 6(1 45 
20 ............................... ..... --- ····· 630 520 450 53 50 

21 •. . ••••..••..•.•..••...••.•••.•.•..• .......... 570 495 450 -······ · 63 62 
22 •• ••••••••••••••••••••• .••• ••••••••• ............. 630 4\lS 43() . .......... 1>6 63 
23 .................................... .. ........ 82.; 495 431) JOS 51 
24 •• •••••.••••• . ••••••.••••..••••••••. ---····· 1,ol20 4i0 430 143 48 
25 .................................... ................ 6,000 470 430 143 ~ 48 

26 ••.••••••••.••••••••.•••.•••••••••.. ··i;6oo· 2,220 4llO 430 136 187 46 
27 •••••• •••• •••••••••••••••••••••••••. 1,420 545 430 157 129 45 
28 ... ....... ............. ... .......... 1,270 1, 140 S45 400 136 101 4.5 
29 ••.••.•••••.•••••.••..••......••••.. l,~ 970 HO 400 ll5 101 45 
30 •••••••.•••.•••••••.•••••.•••••••••• 1,020 1,500 400 108 101 87 
31. ..•••..••.•.•••••••. ...••.•..•..••. 870 970 101 68 

Mean •••..••• •••••••••..••••.•......• 1,130 897 661 51(· 128 82.1 60.1 

~~W<JXtiro1n~~iie3Ciii .diaiWii&. 4.38 3.48 2.56 1.99 5.12 3.28 2.40 

ares) ..... ..•..•.......•......•..•.. .81 3.88 2. 95 2.22 1.33 3.66 2. 77 
Accureoy ............... .. ........... A A A A c c c 

o The ~o heights wcro affec!OO by loo Nov.17-00. Dhcharges ror that period are estimated. 
& 'l'he gage holthts were atl'ected by Ioe Oct. 1.2-20and 26-28. "'l>.lscbarges are estimated for tbO&.I pc.rlods. 
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MISOELLANEOUS MEA.SUXEMENTS . 

.Jlu~llamoua meaturemmta on Kenai Peni711'Ula in 1913. 

Dai.. Stronm. Trlbu tary t<>- Locality. 

Aug. 15 Lowell Crook....... ResuneotJon Bay. Above pipe intake ...• 
Oot. 28 •... . do .................•• do ....•.•....•...•. do ......•...•.. .. . 

28 ... . . do ...... •. .......... . do ..••.• ....... Mouth . . ... •......... 
Aug. 16 Ptarm.fgan Creek.... Kenai Lake....... roo feet be.low Jako 

outlet. 

Oct. t? :::J~: ::: :::::::::: :::J~::::::::::::: .Moudlli.::::::::::::::: 
20 .••.• do .•.•.... •.•• . ...... do •......••.. .. •..•• do ............. . . . 

Aog. 17 FallsCreelt •...•••.. Trail Creek •..•.•. IDtake of Skeen­
Leob.ner dJtch. 

Oct. 10 .. •.• do ...••..••..••..•... do ....•...•. ........ do .•.•... ......... 
9 GrautCreek .••..•.. . ... do ..... ...•• ... Mouth ..•............ 

18 • . ..• do ..••..•••.•••.•.• .. do ••.•.••.••• •. •.•.• do .••••. .. . . ...•• 
17 Lost Creek......... KCDal River. .. ... 3 miles below lake ... : 
6 Ju.ueau Creek ••.•....... do ......•. ..•.. Mouth .............. . 

24 ..•• • do . . .••••. ••.•• •.••.• do .........••...... do .••••..... . ..... 
Aug. 21 Stet.son Creflk •.•..• Cooper Creek ••.•• •.•... do . ............•.. 

21 Cooner Creek....... Kuual River...... Above Stetson Creek. 
Oct. 6 .•••. do •••••.. ..••. . .•...• do ..•.. ..• .•• •• Mouth ..•.... ••...••. 

24 .•••. do ...•............... do ... . ...•• ...•.... . do .•.............. 
Aug. 20 Russlnn River .••••.... . do ...••...•...• Lowerlakcoutlc~ ... . 

U Co11yon Creek ...••. SL~mUeCreek ..•.. Above M.lllsCreek •... 
Sept. 4 . ... . do ...• . •••..•........ do ...... .••..•..•... do ...•..•......... 
Oct. 14 .•... do ...•.. . ..•...•.. . . • do ...•...•........ . . do •..•............ 
Aug. U 1uu0!1u Creek ••.•. • :M.JllsOrook .....•.. Above upper dltch 

lutak6. 
Sept. 23 ResuneotlouCreelt. 'l'urnagaln Arm ..• Above Gold Oulcb ... 

Dl&-
Di& Drainage charge 

charge. area. ~e 
Dille. 

Sec.-[I. Sq. milea. Sec .. -ft. 
58 ..... .. ....•.••..••• 
18.8 · ·· ···· ··· ........•. 
9.3 .........•.•.•• ....• 

156 ..•.•.•.... . ••••.••• 

.oo .. ......... ... ... .. .... 
92 ........... ·-········ 71 ······· ··· .......... 4°85 .......... . ....... ... 

"14.3 .......... ·········· lM ........ .. ........... 
84 ..... 22"" -·· · 61 2. 79 

103 63 1.63 
58 ea .92 
35 8.0 4.39 

137 SS 3.91 
210 -i7 • .• 7 
104 fi 2.21 
132 2.40 

b 90 28 3.21 
b GO 28 2.13 •• 28 1.M 

23 ... 5.23 

120 105 1.14 

a Includes !low o! ditch, b Includes Oow or dltcb diverting Crom Fresno Creek. 

WATER POWER. 

The topography of the mountainous area of Kenai P eninsula, in 
common with that of most of the .Alaskan coast, is favorable for the 
development of water power. The water supply, as determined 
principally by the climate and the character and distribution of 
precipitation, is large and fluctuates widely in sUm.mer; in the 
winter it is much reduced. Usually the minimum flow of a stream 
determines the magnitude of the development which . should be 
made upon it. Therefore it is of advantage if the stream has natural 
storage or if artificial storage can be provided, for thereby the mini­
mum flow on a given stream can be increased and the possible 
capacity of the plant made greater. There are many streams which 
would furnish sufficient water from May 1 to October 31 for plants 
of 1,000 to 2,000 horsepower, depending upon the minimum flow 
alone, but there a.re few, if any, streams whose flow in the other six 
months of the year would be adequate for the development of more 
than a few hundred horsepower without storage. Except in the 
Kenai Valley few locations exist where artificial development of 
storage is possible. If winter power were demanded in excess of 
what could be obtained from the nature! flow of the streams, it 
would h ave to be supplied from some other source. 

/ 
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The several lakes of the Kenai Valley have some tendency to 
regulate the flow of the streams rising in them, and the possibility 
of developing more storage upon them furnishes a means for increas­
ing this regulatory effect. Dams could be constructed at any of 
the lake outlets, and the sites at some. of them are exceptionally 
favorable. It seems probable that dams could be constructed on 
Ptarmigan and Grant lakes at a reasonable expense which would 
hold in reservoirs nearly the entire annual run-off from their respec­
tive tributary drainage areas. Thus the available power of the 
streams could be used at nearly a constant rate throughout the year, 
or it could be drawn UP.on as desired. If winter power is desirable 
and if the necessary expense is justilled, the advantage of such a 
water supply onr one obtained from the natural flow of a stream is 
obvious. 

Kenai River falls approximately 310 feet between Kenai and 
Skila.k: lakes, and the fall is distributed -about as follows: 60 feet 
from the outlet of the lake to the Kenai Dredging Co.'s camp, a dis­
tance of about 3! miles; 70 feet from the camp to Russian River, a 
distance of 3 miles; and 180 feet in the remaining 9! miles. There 
are no falls on Kenai River, and rowboats pass down it safely at 
ordinary stages, but the grade is concentra.ted in rapid stretches 
where the current is relatively swift. The discharge has been esti­
mated from August 18, 1913, to January 31, 1914. The minimum 
:flow for that period was 504 second-feet, and the average flow for 
the three following months would probably be considerably less. 
The estimated discharge would develop about 40 horsepower for 
ea.ch foot of fall with an efficiency of 70 per cent at the wheel. 

Ptarmigan and Grant creeks probably offer tho best power sites 
on Kenai Peninsula. A head of about 300 foet is available on Ptar­
migan Creek and about 215 feet on Grant Creek. It is thought that 
by constructing storage dams at lea.st 1,000 horsepower could be 
developed throughout the year on Ptarmigan Creek and 1,500 
horsepower on Grant Creek. . 

Other streams on which reservoir si~ of smaller ca.pa.cities exist 
are Lost Creek, Cooper Creek, and Russian River, on which heads of 
800 feet, 500 feet, and 170 feet, respectively, could be obtained. It 
is eatimated from the measurements of ftow that from about the 
fust of May until the :first of November from 500 to 1,000 horsepower 
could be developed on ea.ch of these streams. "'How much storage 
could be obtained is unknown, but it would probably not be sufficient 
~o assure continuous winter operation of plants of more than 400 to 
500 horsepower. 

There are many other streams in the eastern part of Kenai Penin­
sula. that would afford good opportunities for the operation of plants 
of various capacities less than 1,000 horsepower for six or seven 
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months in the year, but the general lack of reservoir sites makes 
them oi considerably less importance for winter operations tha.n 
those already noted. The above estimates are only roughly approx­
imate and a.re intended to give only a general id.ea. of the water-power 
conditions. More extended a.nd complete records of stream flow 
and surveys of reservoir sites should be a.vaila.ble before 1inal plans 
for development a.re made. 

The proposition of connecting the possible water-power develop­
ments of this valley into a single hydroele~trfo system is not here 
considered. in detail. The available data a.re far too inadequate for 
reaching conclusions aa to its feasibility, which could be determined 
only by extensive survey and studies of thei water supply. The 
most important power sites in this valley lie within a radius of 15 
miles. If storage were fully developed and power plants installed 
where practicable, their interconnection l::iy electric transmission lines 
would furnish means for obtaining the maximum output of power 
from the available water supply a.nd its most uniform distribution 
through the year. It seems most probable that any market for 
power which is likely to arise in this region would demand continuous 
power. The primary purpose of the reservoirs would be to replenish 
the flow and hence the•power ou~put of the period from November 
I to April 30. Any water in excess of this :requirement could be 
utilized for increasing the uniformity of the flow if that were desired. 
The run-o:ff available at the various plants, the a.mount of storage, 
and the potential value of the water stored in the different reservoirs, 
as determined by the head through which it would a.ct, would be the 
principal factors in determining the procedure in the operation of the 
plants or the release of water from the reservoirs. It seems probable 
that even with storage reservoirs developed to their utmost ca.pa.city 
the power output in summer could considerably exceed that of the 
winter. The construction, operation, and maintenance of eight or 
ten power plants, such as this proposition would involve, would 
probably make the cost for the power so great as to exclude it from 
the class of cheap power, and only a great growth of industry in this 
region would warrant such a development. On the other hand, 
there are no serious difficulties in the construction required and the 
region is easily accessible. Plans for extensive water-power develop~ 
ment should take cognizance of the fact that there are large deposits 
of lignitic coal in the western half of the peninsula that might be used 
in generating power. 
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WILLOW CREEK DISTRICT. 

GENERAL FEATURES. 

The Willow Creek district (see fig. 2) is the area. which includes 
the gold fields lying a.bout 20 miles northeast of Knik, a settlement 

· on Knik Arm of Cook Inlot. The district contains about 90 square 
miles and contains the divide between Little Susitna River and the 
South Fork of Willow Creek, a tributary of Susitna RiYer. This 
divide is the southwestern extension of the Talkeetna Range. The 
center of the district is at about 149° 20' west longitude and 61° 40' 
north latitude. · 

The topography of the district is varied, the surf ace forms ranging 
from the steep, craggy mountains in the northern part to the much 
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FIGVlllll 2.-Mapof Ille WillowCreell: district. 

less rugged ridge known as Bald MounL&in in the southern part. 
Several of the pea.ks exceed 5,000 feet in elevation. The vall~ys are 
V-shaped glacial troughs ranging .in elevatiOn from 11500 to 3,500 
feet. High in these valleys the slopes a.re heavily strewn with coarse 
glacial d~bris1 broken rock, and talus. The large proportion of void 
spaces in this material affords e.n excellent reservoir of the summer 
water supply. Ice forms in them during the winter and by gradual 
thawing in the summer is an important factor in the distribution 
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of stream flow at a time when it is of commercial value for the develoir 
ment of water power for the quartz mills. Practically all snow dis­
appears from the district during the immmer. There are scattered 
small glaciers at the bead of .Archangel Creek and one larger one 
at the bead of the main branch of Little Susitna River. 

A feature of the Willow Creek district which is of considerable 
economic significance is the scarcity of timber suitable either for 
fuel or for building. The lumber supply is plentiful and good in the 
lower parts o'f the valleys of Willow Creek and Little Susitna R ivor, 
but on the former it. does not extend above Wet Gulch and on the 
latter above a point a.bout 2 miles below the mouth of Fishhook 
Creek. Alders and willows fringe the mountain sides to a consid­
erably higher elevation, but they stop some distance below the 
quartz mills. Mining timber and wood for fuel must be hauled 
from 4 to 8 miles up steep grades. This increases the cost of the 
wood ~o o. dogree which almost prohibits its use for fuel. 

STREAM FLOW. 

GAGING STATIONS AND MEASURING POINTS. 

'.rhe following list gives the locations at which gaging stations 
were mnintained or discharge measurements made on streams in the 
Willow Creek district in 1913. The numbers refer to figure 2. 

1. Oraigie Creek at Gold Bullion mill. 
2. Little Swdtna. River a.t mile 28. 
S. Sidney Oreek at lake outlet. 
4 . l!'illhhook Oreek at mile SSi. . 

DAILY RECORDS AND MISOELLANEOUS MEASUREMENTS. 

Daily d~chatge, in aecond-jut, of Ora~ Crule at Gold Bullion mill for 1913. 

(Drainage aree, z.s eqoare miles.) 

Dlly. I 1une. 1uly. Ao1. &pl. Day. 1une. 1uty. Aug. Sept. 

l ... ............ 18 20 u 12 21. •••••••••••••• 34 u 16 3.8 
2 .••••••••••.••. 18 24 10 \l 22 ••.••.••••.•••• 40 10 12 10 
3 ••.••....••..•• 25 911 10 9.8 23 ••••••• •••••••• 40 u 11 .. 
•··············· 32 30 10 8.0 24 ••••••••••••••• 39 14 lO ~ 
5 •.•.•....•... . • 87 28 9. 0 7. 8 25 ••• • ••••••••••• 84 14 u 16 

8 ••••.••••..••• • 40 2G 14 7.0 20 • •••••••••••••• 81 20 23 7.1 
7 •••••••••••• •• • ' ·2 :n " 0. 4 27 •• •.• •• ..••• •. • 3G 18 46 • . 2 
8 . .............. 47 22 13 e.o 28 ••••.•.••.••••• 34 18 24 3. 7 
9 • •••••.. ...•••• 5.1 22 11 6.0 20 • •• •••••••••.•• 26 15 18 3. 7 

10 ••• • •••• •••••. . 47 24 11 5.S ao .......•.•..•.. 18 12 12 7.8 
3l. •••. ••..••.... ........ 12 IS 

11. •••••.•..•.••• 38 40 10 6.0 - --=-
12 • •••••.•.•..•.• 38 24 9.2 • . 2 Meao .•......•••• 38. 4 2().1 13. 7 8.n 
13 •••••••• •• •••• • 42 28 9.0 4.0 Meao per eq uaro 
14 .•••••••••••••• '5 22 8.-0 4. 2 mile ••••••••••• 13. 7 7.18 4.811 2.97 
IS .••. ••• ·• ••••• • 64 18 7.4 4.11 Ru.o-olf Cdeplb 

In Inches on 
16 .••• ••·•••••••• 65 10 4. 4 4.5 c1ralna«e area) • 16.29 8.28 6.64 S.31 
17 ••.. ··• ·••••· ·• $3 16 o.o 4.V Accuncy •••••••• D B D B 
18 .•••••.•.•••••• 61 14 7.8 4.CI 
19 ••• ··•·····•··· 49 12 20 4.2 
20 ••.••.•••.•.... 4J 22 20 8.9 
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Miscellaneoiu measurements in the Willow Creek district in 1913. 

Date. Stream. Tributary to- Locnlity. Dis- Drainage 
charge. al'llB. 

Dis­
charge 

p<>.r 
square 
mile. 

---1------1------1------···---------
Sept. 10 Little S usltna Cook Inlet .... . .. . Mile28 ............. .. 

Rh' er. 
13 ... .. do .................. do .. . .... ..... ..... do ...... ... ..... . 
12 Sidney Creek..... . . Archangel Creek... Lake outlet ........ . . 
12 Fishhook Creek.... Little 8 u s i t n a ~lile 33! ............. . 

River. 

WATER POWER: 

Sec.-/t. Sq. m i.Its. 
141 61 

135 61 
1.88 J.1 

12.6 4.1 

Sec.-ft. · 
2.31 

2.21 
t. 71 
2.68 

Up to the present time the only water-power developments which 
have been justified by the ore prospects of the Willow Creek region 
have been those situated directly at the mill sites, from the water 
supply available at those points. These mill sites are so far up the 
streams that the tributary drainage areas are too small to furnish the 
necessary supply for even the present small plants in dry seasons. 
Consequently the plants must be pru:tly or wholly shut down at these 
times or the water power must be supplemented from other sources. 
The cost of auxiliary power in these inaccessible regions is so great as 
to be prohibitive unless the ore is very rich. At one of the mills it was 
stated that wood cost $40 a cord and that gasoline, which was there 
used, cost 70 cents a. gallon at the mill. The. development of water 
power in winter is impossible on these sites. 

The eusiest method of supplying the deficient.power is by increasing 
the effective head at the plants. This can usually be accomplished 
easily, for the streams have heavy grades and much head can be 
obtained in comparatively short distances. In such a development 
there would usually be a small flow of water acting under a high head. 
Wheels !or such installations as would be desired in this region are not 
carried in the regular stock of water-wheel manufacturers, but it is 
believed that if the conditions under which they were to operate were 
known, specially designed wheels could be procured which would give 
good results. 

Another method of solving the power problem is to develop electric 
power on the lower stretches of the streams where the flow is larger 
and more dependable and tr ansmit it to the property. A scheme has 
already been proposed for the mining companies of the region to coop­
erate in the development of hydroelectric power on Little Susitna 
River for their common use. In the vicinity of the mouth of Fish­
hook Creek the Little Susitna has a fall of about 150 feet to the mile. 
The valley in this portion varies from a U-shaped glacial trough to a 
narrow rock canyon and is everywhere filled with heavy granite 
bowlders. Concentrated fall and favorable topography make some 
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locations better for power development than others. The most suit­
able type of development is probably a diversion dam, built only high 
enough to divert the required amount of water, and a. combination of 
canal and pipe line for carrying it to the wheel. 

The fl.ow of the Little Susitna for six or seven months of the year 
under the head that it is possible to utilize would probably be ample 
for any power requirements that are likely to arise in this district. 
The discharge on September 13 at mile 28 was 135 second-feet, or 2.21 
second-feet to the square mile. That Bow would develop about 11 
horsepower for each foot of fall, with an efficiency of 70 per cent at 
the wheel. With a flow of 0.5 second-foot to the square mile about 
2.4 horsepower could be produced for every foot of fall. 

Little is known of tho winter flow of theso streams, but to judge 
from tho climatic conditions which prevail in this region it must fall 
to a very low stage. If winter operation was desirable and the 
stream fl.ow waa not found to be sufficient to provide the power, the 
closeness of the Matanuska coal fields affords a possible solution of 
the problem. When these coal fields are developed it should be pos­
sible to obtain at a comparatively low figure fuel for an auxiliary 
steam plant opera.ting in conjunction with the hydroelectric plant. 

Such a plant as is suggested would involve considerable expense, 
but there can be no question that it would have many offsetting 
advantages. The feasibility of tho proposition depends on the future 
promise of the mining industry in the region. If the ore deposits are 
sufficiently large the outlay would be justified. 

Except that it is more remote from tho coal fields, a hydroelectric 
power could be generated on the lower part of Willow Creek quite 
a.s well as on the Little Susitna if the location of a. central power plant 
in that vicinity should promise to be more convenient. 

DEVELOPED WATER POWERS. 

Oontroller Bay region.-No water power has been developed in 
the Controller Bay region. 

Oopper River ba8in.- A plant of 17-kilowatt capacity is used by the 
Great Northern Development Co. in connection with the devclopmenl. 
of its copper property. Possibly one or two other small plants have 
been installed in the Copper River basin. 

Prinu William SO'ttnd region.-The Cordova Power Co.· has a plant 
on Humpback Creek, with a maximum capacity of 200 horsepower. 
The energy is used for light and power at Cordova. · 

The sawmill at Cordova uses three wheels with an aggregate 
capacity of about 150 h orsepower. 

The Northwestern Fishing Co. has one 36-inch and two 16-inch 
Pelton wheels a.t the Orea cannery; the operating head is 240 feet,. 
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The Galena Bay Mining Co. has a plant on Bottle Or~ek, with a 
maximum capacity of 150 horsepower. This plant has been idle for 
several yea.rs, but was originally used in tho development of a copper 
property. 

The Alaska Water, Light & Telephone Co. and tho Valdez Electric 
Co. have plants on Solomon Gulch, and the capacity of each is about 
350 horsepower. The energy is used for light and power at Valdez. 

A plant having a capacity of about 50 horsepower was installod on 
Gla.cier Creek, a small tributary of Mineral Creek, in the summer of 
1913. The power will be used to operate a small stamp mill. 

The Sea Coast Mining Co. began the construction of a plant on 
Uno Creek in 1913. A wheel capacity of 290 horsepower is contem­
plated. 

A small sawmill was being operated at the mouth of A very River 
by ·an overshot water wheel in the fall of 1913. · 

It is understood that a small water-po,ver plant has been in opera­
tion on Latouche Island for several yeats, but no further inf orm.ation 
is available regarding it. 

The capacity of most of theso plants is undoubtedly considerably 
less during the winter months th an that givon. 

KenaiPeninsula.- The only water-power plants on Kenai Peninsula , 
so far as is known to the writers, are that of the Seward Light & 
Power Co., which h as a capacity of 150 h orsepower and furnishes 
light and power for tho town of Seward, and that of the Skeen-Lechner 
Mining Co. on Falls Creek, which develops about 75 horsepower and 
is used to operat& a small stamp mill. 

Willow Greek di.strict.-Three water-power plants have been in­
stalled in the Willow Creek district for the operation of gold quartz 
mills. The Alaska Gold Quartz Mining Co. develops 15 to 20 ho~ 
power on Fishhook Creek by a Pelton wheel under a head of 120 
feet and uses the power to operate a 4-etamp mill. Tho Alaska Free 
Gold .Mining Co. develops 1lbout 25 horsepower on Fishhook Crook by 
a Pelton wheel under a head of 35 feet and uses the power to operate 
& La.no mill. The Gold Bullion Mining Co. dovelops about 25 horse­
power on Craigie Creek by a turbine wheel under a 28-f oot head and 
uses the power to operate a 7~stamp m,ill. The water supply for 
these plants is sufficient for their operation only about three or four 
months during the summer. 

Total development.- The maximum aggregate capacity of all water­
power plants that were in operation in 1913 in the areas considered 
in this report was less than 2,000 horsepower. .At low-water poriods 
during the winter their aggrego.~e capacity was nndoubtodly loss than 
1,000 horsepower. 

60553°- BuU . 592-14-13 





THE PO&T WELLS GOLD~LODE DISTRICT. 

By B. L. JoKNsoN. 

INTRODUCTION. 

SCOPE OJI' REPORT. 

The object of this report is to describe briefly the distribution, 
geologic rela.tions, and cha.ra.cteristics of the gold deposits of the 
Port Wells district. Before the geology and mineral resources of the 
district are considered a. concise description of the principal factors 
bearing on the economic development of the mineral deposits of the 
district will be given. This will be followed by a description of 
the geology, sufficiently complete to permit an understanding of the 
occurrence of the mineral deposits, the general discussion of which is 
followed by detailed descriptions of many of the ore deposits. 

PREVIOUS WORX IN '1'lllll DISTRICT. 

The earliest rocordect exploration o{ the Port Wells district was 
made in June, 1794, by Whidbey, of Vancouver's1 expedition. 
While V a.ncouver's ships lay in Port Ch&lmers, on Montague Island, 
a boat party in cha.rgo of Joseph Whidbey, in a yawl a.nd a small 
cutter, examined and mapped the west shore of Prince William Sound 
from the southwest entrance to Bligh Island. Whidboy entered 
Port Wells, passing between Oulross and Esther islands, visited Pas­
sage Canal and College Fiord, and foft through Esther Passage. 
Ninety-three yea.rs la.ter, in 1887, Capt. S. Applegate 1 in the schoonl'.r 
yacht NeTlie Juan, explored and charted Port Wells. ,ln 1898 an 
expedition under Capt. E. F. Glenn, of th.e United States Army, 
visited Port Wells. The reports of this expedition' contain much 
geographic inf orination concerning this part of Alaska; that of 
W. C. Mendenhall,' who was attached to this expedition as geologist, 
furnished the first geologic information regarding the Port Wells 

' Vancouver, O-ce, VoY9(e of dlacovery to Ule Nonh Pllclllc OOMD [ato.) tn they-. 1190-lm, 3 
vols., mape, Landon, 17118; ll8W ed., With ooll'l!Ctlons, 10 views and charts, Cl vols. (see voL 6, pp.~), 
18>1. 

• Dav1daon, George, The gllclss of Ala.ska: Geac. Soo. Paclfto Trans. and Proc., 2d ser., vol. 8, pp. 
1-118, mapa, JOIH. 

•Glenn, B. F.,and Abscromblt!, W.R., Rtlportsol u:plontions In tbe'l'enltoryof AJash (Cooltl Illlet, 
Soshltnt., Copper, and Tanana riv.s), 1898, War D~pt., Adjt. Ot111en.l's 011\ce, No. 23, 189!>. 

• .Mandllllhall, W. C., A reconnaissance trom Resurrectlon Bay ro the Tanana River, Alaska, In 1898; 
U.S. Otol. Survey Twenlletb Ami. Rept., pt. 7, yp. 265--3~, 1900. 
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district. In the following year (1899) the H&ITiman Ala.ska Expedi­
tion 1 spent several days in Port Wells, and the reports of the members 

~ of this expedition furnish much information regarding this district, 
especially on the glaciers and glaciation. In 1904 Davidson ' com­
piled the existing data regarding the coastal glaciers of Ala.ska and 
described some of the Port Wells glaciers. Grant and Paige, in 1905, 
and Grant and Higgins, in 1908 and 1909, visited Port Wells on 
geologic reconnaissances for the United States Geological Survey. 
Certain of their reports 3 contain considerable data regarding the 
geography and geology of the Port Wells district. The National 
Geographic Society's expedition of 1910, under Lawrence Martin,' 
studied the glaciers and g1aciation of College and Harriman fiords. 
Notes on the fluct11ations of the glaciers of Port Wells have been 
published by Reid 6 from data. obtained from Gran~ and Martin. 

PRESENT INVESTIGATION. 

The present investigation was undertaken as a result of numerous 
discoveries of gold-quartz deposits in the Port Wells district. Field 
work in this district was begun August 9, 1913, and brought to a. close 
September 15, 1913. The use of the launch Prospector, of Cordova, 
Capt. George E. Scott, greatly facilitated the work. The base of the 
accompanying map (Pl. IX) was the reconnaissance map published 
as Plate II in Bulletin 443, United States Geological Survey, corrected 
by later surveys made by the United States Geological Survey a.nd the 
United States Coast and Geodetic Survey, as shown on _cha.rt 8550. 

For information furnished and assistance rendered during the 
course of the investigation the writer wishes t-0 express his obligations 
to Messrs. George E. Scott, W. B. Harris, W. C. L. Beyers, Stephen 
Roe, .Axel Frodenburg, W. L. Taylor, and ma~y others. 

• Burroughs, John, Narrative or the expedition: A!Mka, vol. 1, Ha.rriman A.Jaata ~tlon, pp.1~118, 
Ul02. Emerson, .n. K., Oeneral geology; Notes on the stratlgrapb.y and Igneous rocks:· Alaaka, vol. 4, Bwri­
man Alaska Expedition, pp. U-56, llllM. Gllilllett, Henry, General geography: Id-, vol. 2, pp. u.1-m, 
1002. Onnnett, Henrr, 'UarTlmall A1118ka E.xpedltlon: Nat. Geog. Mag., vol. 10,pp. 607-512, .l8DI>; Am. 
Geog. Soc. Bull., vol. 31, pp. 344-355, 1899. Gilbert, 0. K., Glaciers and glacl&tbl: Alaska, vol.3, B~ 
man Alaska E.xpedltioD, 231 pp., Zl p1'., 11 tlgs., l90f. :Motr, John, Notes on tba Paclftc oout &Jaelsl: 
Idem, vol. l, pp. 119-W, IUU3., 190'l. 

•Davidson, George, The glaciers of Alaaka: Geog. Soc. Paclllc 'I'zan.s. and Proc., 2d ser., vol. 3, pp. l-9ll, 
maps, 1904. 

•Grant, U.S.,and Blggfn.s, D.F.,~lssalloeof thegeologylllldrnlneral resources of Princo William 
Sound, Alaska: U. 8. Oeol. Survey Bull. 443, 1910. 01'81lt, U. S.,and Hlggln.s, D. F., (l) Olaclcnof Prince 
W"lltfam Sound aod tile southern pert of Ule Kenai Pfltlfnsula, Alaslca; (2) Glaciers of Port Well.!, Prince 
William Sound: Am. Geog. Soc. Bull., vol.43,pp.321-338, 13tlgs.,1911. Orant, U. S.,and Riggins, D. F., 
Couto! glacl411'S oe Prince William Soun<t and Kenai Peninsula, Alaska: U.S. Oeol. Sarvey Dull.~. 1913. 

•Martin, Lawrence, The National Geographic SocJety•s rtseal'Cbes 1n Alaaka: Nat. Geog. Mag .. vol. 22, 
pp. 651-Mf, 656-fi60, 19lL Martin, L8Wl'611C&, Oletscheruntersucbungeo Ui.ngs der Kllste von Alaab: 
Petermann's Wit., Jahrg. 68, pp. 73-81, 3 pis., l map, 1912. Martin, Lewrence, Some foatures of g~len 
and glnolatlon In Co~e Fiord, Prinoe William Sound, AWka: Ze!Dchr. fllr G letscherkUnde, Bd. 7, Belt 
5, pp. ~. 1913. Mertln, Lawrence, Alaskan glacier studies (In press). 

•'Reid, B. F., The vnriaUons of glaciers: Jour. Geology, \"ol. 17, pp. 667~71. lll09; vol. J9, pp. 454-461, 
1911. Reid, B. F., Les variations ~nes des glaciers: XVl .. rapport, 1910; Am«lqut do Nord· 
Zeltschr. tilr Ole(aeberktwde, Bd. e, Hett 2, pp. l~un, l9U. 



....... 
LEGEND 

•• 

Pb 

• • .. ..wn.. 



•,;.....,,, -

1.. C8lm " :lllDar". 
1 em.; dr II~. 
a. a-~~ liODtDa ea.. 
<.. ~Sm; Nortl> Star. Cooen!H•hWI 
.S. NllU*' c.l&llll... . 

6. ~llovcoAmi. 
'· ~SI Wmider No. ~clalm. 
8. ~WI"I .. fllooln. 
0. M~cWm. 

1!l liisoky 8"ftda ~ 
IL ~ Wm>d.er NA I c~ ·' · 
1.2 ~ (Jalme<ll'l JI 'llbilaco) ow.a. 
U. Ed'"11l Ort.\. 
14. Qaldllll bile~· 
ii>. -q.~evw. 
111.. 'f/d"ltiari .It 8tiinblll. • 
11. ~ (l~w Black) ale.Im. 
l k. ll iu=>e1 It B' """IL 
u. Wt>l!lfrt, BrYllln & A~. 

ln stfnca '""' & Wlllil. 
21, '21.: Cb.arl..a Camf'Nlll. 
3L R4ri> 00.lUld 0.'1'. ~ 
K ~ &i li(ywa. . . 

~ SbdllAD k l(arpzi.. 

~ 8~& llqpn.. . . 

21. &:"''Ir 0"6'>-• ' Jlll4all't~~ 
..s. .t Jciia . . 
:l). ~~m..iliaL 
lll..0~41~~ 
n A,.P . Y~ 
.&\. A..11~4'Y-. 
:H. J~·.H.m.. . 
M. d~ Gold Mhlml; Co.. 
as..~ Gu.lltJ.r & Coo)*". 
;ri . Y•~a'6ma:. .. 
38.. B•m:i8ni. di EUOO > '.­
l!Q. George & llohrllllnd. 
.0.. ~. Hurla 41 Pa'l'bir •. 
U. Wdlbwir & ~L 
4.2. ~&a.nty. 
Q. ~aoaup & Booa. • 
&4.. CdUua, l'lsb "8119~ 
~ ~ Fish d< .8M"ly. 

~~Uia~ 
.. ~. ~c1alm. 
i.11. ~- Jtm1 . 
• ~'9.(1)1. 
so. e.l:J•.< 6< P1-h. 
~I . Whlta & P~. 
~ -r,i~'wktiic Co. 
a sUui !J.t11a. 

·.• 
r: : ' , 
l 

ii 

• • 7-•• - • 

;._ .. -

:i -, 

-· 

I . 



THE PORT WELLS GOLD-LODE DISTRICT. 197 

GEOGRAPHY. 

LOCATION. 

The Port Wells gold-quartz district lies in the northwest part of 
Prince William Sound and as here considered comprises the area adja­
cent to Port Wells and its tributary fiords. (See PL IX.) It in.eludes 
Esther and Culross islands and the shores of the ma.inland bordering 
Esther and Culross passages and Eaglek Bay and also a small part of 
Kenai Peninsula lying farther southwest. As thus defined the dis­
trict lies between parallels 60° 30' and 61° 20' north latitude and 
meridians 147° 40' and 148° 50' west longitude, and includes a total 
land, ice, and water area of about 750 square miles. The Port Wells 
d•strict is within the Valdez recording district of the third judicial 
division of the Territory of Alaska. The recorder's office is at Valdez. 

TOPOGRAPHY. 

The Port Wells district lies within the Pacific Mountain province of 
Alaska and includes parts of the Chugach and Kenai mountains.1 

A low gap, occupied by the Portage Glacier, separates the Kenai and 
Chugach mountains. 

The district has been intensely glaciated and includes two distinct 
types of glacial topography, one the result of high-level erosion, with 
sharp peaks, cirques, and comb ridges shaped by frost action above 
the surface of the glacier ice; the other the result of low-level erosion, 
with the rounded features of an area overridden anCi smoothed 
beneath glacial ice, which left rounded hills and ~Md LI-shaped 
valleys. 

The forms due to high-level erosion are found only in the higher 
mountains. High, sharp ranges border Port Wells and its tributary 
fiords on the west and north, and also occur in the northeast Kenai 
Mountains. The highest peaks are in the ma.in range of the Chugach 
Mountains west and north of Port Wells. The maximum relief is 

·ft>und west of Harriman Fiord, where Mounts Gilbert and Muir rise to 
heights of 10,194·2 and -s,20r1 feet above sea level, respectively, within 
distances of 51and2 miles, respectively, from the fiord. Mount Gan­
nett,2 west of Barry Glacier, has an elevation of 9,240 feet. Higher 
peaks occur north of College Fiord, but the relief is•. The peaks 
on the outlying ridges of the main ranges, su9.h ae the ridge between 
College Fiord and Unakwik Inlet and th~ r-a.nge between Passage 
Canal and Harriman Fiord, are from 4,000 k> 8,000 feet high. 

The rounded features produced by overriding glaciers are found on 
the lower slopes of the high, sharp ranges on Harriman and College 
fiords, Blackstone Bay, Passage Canal, Portage Passage, and on the 
borders and around the southern end of the sharp ridge between Col-

1 Brooks, A. R., The geography 1md geology of Alasn: U. s. Geot ~Prof. Paper 4!1, pp. 16-17, 
27-36, 1906. 

1 Martin, Lawrence, The National Goographlo Sooiety•s r esearches In Alaska: Nat. Geog. Mag., vol. 
22. p. 640, 1911; AWkan glacier studies, p. 319 (In press). 
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lege Fiord and Unakwik Inlet. The foothills of these ranges on Point 
Pakenham, on the peninsula between Ha:rriman Fiord and Port Wells, 
and between Cochrane Bay and Port Nellie Juan, also exhibit rounded 
features, and Esther and Culross islands are covered by rounded gla­
ciated summits and slopes. Other characteristic low-leyel sculptured 
forms are everywhere seen within these areas. Practically all of this 
rounded topography lies below an elevation of 5,000 feet above sea. 
level. · 

The shore line of the Port Wells district :is very irregular, deeply 
· indented, and fiorded like the rest of Prince William Sound. No part 

of the district :is over 6 miles from tidewater. 
The streams of the district are short, none being over 3 to 4 miles 

long. The principal streams are Coghill and Avery rivers. Coghill 
River is reported to drain a rather large lake. Members of the United 
States Geological Survey measured the discharge of some of the 
streams of the Port Wells district in 1913, and the results are pre­
sented elsewhere in this volume. The discharge of most of the 
streams varies greatJy from season to sea.son, the streams deriving a 
considerable part of their water from melting snow and glaciers. 
The steep gradients of some of the streams and numerous waterfalls 

, off er possible sources of power for uso in mining and other industries. 
A sawnu11, driven by an overshot ·water wheel, was erected at the 
mouth of Avery River in 1913, and an arrastre near Golden was also 
driven by an overshot water wheel. 

The present glaciers of the Port Wells district are principally of 
the alpine tYPe· Rather extensive ice and snow fields, however, lie 
in the northern part of the peninsula between Harriman Fiord, Port 
Wells, and Passage Canal, in the mountainous country north of Col­
lege Fiord, and in the area southwest of Blackstone Bay. Cap 
Glacier, south of the Crescent Glacier, between College Fiord and 
Unakwik Inlet, :is reported to be a thin n6v6 field, intermediate in 
character between the snow fields and the valley glaciers. The main 
centers of glaciation are in northeastern Kenai Peninsula and in the 
areas southwer:>t, west, and north of Harriman Fiord and west and 
north of College Fiord. A few glaciers originate in the high parts of 
the peninsula between College Fiord and Unakwikinlet. The most nu­
merous glaciers of the Prince William Sound region are about the two 
northern arms of Port Wells-College and Harriman fiords. Most of 
these glaciers reach tidewater and are constantly discharging icebergs. 
Detailed descriptions of many of these glaciers have been published. 

The submarine topography of the district does not differ greatly 
from that produced by the low-level sculpturing above sea level.1 It 
appears to be chiefly the result of glacial erosion, as it shows little 

1 Martin, Lawrence, Some features of gll\ciers and glaclation tn College Fiord, l'rince William Sound, 
Ai&ska: Zeitschr. fiir Gletlleherkunde, Bd. 7,.Hert 5, pp. 32, 34-41, 1913. Mart.In, Lawrence, The National 
Geographic Society's r~hes in Alaska: Nat. Geog. Mag., ~ol. 22, 1911. Martin, Lawrence, Alaskan 
glacier studies (In press). U. S. Coast a11d Geodetic Survey chart No. 8550. 
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deposition of sediments. Below sea level, the fiords, which were 
widened and deepened by glacial erosion, have the characteristic 
U-shaped cross sections, submarine hanging valleys, rock basins, con­
fluence steps, and terminal moraines. These features a.re believed to 
have been caused by submarine glacial scouring. Tbe depth of water 
along the a.xis of College Fiord ranges from 17 4 to 804 feet. In Har­
riman Fiord the ma.ximum depth of water is 510 feet, in Pigot Bay 
408 feet, in Barry Arm 588 feet, in Passage Canal 1, 176 feet, in Black­
stone Bay 1,188 feet, and in Port Wells, 1,518 feet. In the pocket 
between Culross, Esther, and Perry islands a sounding of 1,584 feet 
has been made. Typical submarine hanging valleys are the Yale 
Arm of College Fiord, which hangs 500 feet above the main fiord, 
Bettles Bay, and the cove of Serpentine Glacier, in Harriman Fiord. 
College Fiord and Barry Arm unite to form Port Wells, above which 
their mouths hang 350 to 400 feet. A submarine rock basin is shown 
by soundings in Pigot Bay. Submarine terminal moraines cross the 
mouths of Barry Arm and College Fiord. 

OLDlATE. 

No weather records have been kept within the area. described in 
this report, but some are available for adjacent districts, at Seward, 
Sunrise, Valdez, and Cordova. The Port Wells district lies within 
the Pacific coast climatic province, the climate of which is essentially 
t.empera.te a.nd humid, being characterized by heavy precipitation and 
a comparatively high mean annual temperature. 

The precipitation is about 132 inches at Cordova, 74 inches at 
Valdez, and 54 inches at Seward. In 1912 the total annual precipi­
tation at Cordova was about 191 inches, but the rainfall in that year 
was e.."tcoptionally heavy in all parts of Prince William Sound. The 
records show further a.n average at different localities of 90 to 240 
da.ys in which some precipitation takes place. The total annual snow­
fall is 5 to 8 feet at Seward, 6 feet on Trail Creek, on the Ala.ska 
Northern Railroad, and 12 feet at Valdez. 

The mean annual temperature of this province is 40° to 48° F. The 
lowest tempera. tu re recorded from this region is -14 ° F.; the highest 
is 82° F. The summers a.re cool, the average for the three summer 
months being about 51° F. The average temperature for the three 
winter months is 20° to 30° F. 

Within the Port Wells district climatic conditions vary, but prob­
ably within the above limits. That lower temperatures prevail.near 
the heads of tho fiords than in other parts of the district is shown by 
the fact that the timber line descends to sea level at those points, 
whereas in the southeast part of the district, for example, in favorable 
situations, the conifers extend about 1,500 feet above sea level. 
Severe sea.ward-blowing winds a.re reported at the heads of the fiords 
in the winl;er. 
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TIKBBB. AND VBGBTATION. 

Only a small part of the total area of the district .is forested, as 
is shown on the accompanying map (fig. 3), timber line being taken 
as the upper limit of coniferous trees. Timber line ranges from sea 
level at the upper ends of College and Harriman fiords, where the 
timber is small, grows in scattered groups, and is accompanied by 

P'!OO'U 3.-sbtcll map ahowlllg dlatdbutloo oJ Umber IJ1 tbe Port Wells d!Btrict. 

little underbrush, to an elevation of about 1,500 feet in favorable 
situations in the southeastern part of the district, where heavy 
growths are found on the lower slopes. The forest trees a.re chiefly 
conifers, including spruce, western hemlock, and mount.a.in hemlock. 
The native deciduous trees a.re cottonwood, willow, poplar, birch, 
and alder. 

The Port Wells district is included within the Chugach National 
Forest, a.nd the use of the timber is subject to the regulations of the 
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Forest Service, United States Department of AgricultUie. The 
local office of the Forest Service is at Cordova. Commercial stands 
of timber are reported on Coghill River, Point Pakenham, Esther 
PSBSage, Harrison Lagoon, and Hummer Bay. Several booms have 
been cut in the Port Wells district for the Valdez sawmill. Only 
spruce trees a.re used. A few of the trees reach a diameter of 5 to 6 
feet at the base, but these larger ones are usually branchv dose to 
the base or are churn-butted, that is they taper abruptly. 'l'he size 
of butts in booms, measurements being made 16 feet above the cut, 
ranges from 17 to 36 inches, the average size being from 18 to 24 
inch~. Lumber suitable for most purposes can be cut near many 
of the prospects. The local needs for saw lumber are at present 
slight and will probably be largely met by a. sawmill erected near the 
mouth of Avery River in 1913. Saw lumber is also obtainable at 
Valdez. 

Devil's-clubs, salmonberries, blueberries, fems, mosses, and flowers 
a.re abundant. Native grasses, suitable for horse feed, grow lmm­
riantly in some of the valleys and around timber line. All soils are 
glacially derived. 

ANJMAL LIFE. 

Mountain goats, a. few black bears, and :rarely brown bears a:e 
reported within the Port Wells district. Moose tracks have been 
observed by prospectors at the head of Port Nellie Juan on Kenai 
Peninsula, and possibly moose may occasionally stray into the Port 
Wells district. Keeler,1 in 1899, noted Townsend's sparrow, the 
redpoll linnet, the Arctic tern, the short-billed gull, and the black 
oyster-catcher in P_ort Wells. Ptarmigan, tattlers, murrelets, ducks, 
and grouse have also been reported. Salmon, cod, trout, · and other 
fish are caught in the waters of the district. Clams are found iU a 
few places. 

TRANSPORTATION. 

The Port Wells district is reached by water. The main :fiords and 
bays are navigable for large boats,2 and at different times several of 
the large ocean-going steamers have entered these waters. Up to 
1913 these visits have been irregular, however, no regula~ schedules 
or calling points having been maintained. In 1913 a 40-foot gasoline 
la..unch made weekly trips between V a.ldez and Golden, a distance of 
e.bolilt 80 miles, carrying mail, passengers, and freight, stopping at 
Bettles and Hobo bays on each trip and making boat connections at 
V a.ldez for other Alaskan points and for Seattle. In 1913 there were 
no wharves or other means of landing in the P ort Wells district and 
no hotels or roadhouses. 

'Keeler, Charles, Days alllong Alaska bltds: .Alaska, vol. 21 Harriman .Alaska EXJ)edltlon, pp. 205-234, 
1902. 

tU. S. Coast and Geodetic Survey chart :No. 8560. 
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Local transportation is largely by water 1 numerous small gasoline 
lo.unches and rowboats being in use by prospectors for transporting 
supplies along the coast from the ma.in dis,tributing points. Though 
the conditions for water travel a.re especially favorable, land travel 
is difficult. The fiorded coast and mountainous back country will 
prevent any systematic development of land transportation within 
the district. A low pass between the head of P assage Canal and 
Tuma.gain Arm has been used by natives, Russians, and prospectors 
for many years for crossing from C9ok Inlet waters to Prince William 
Sound. Trails have been built from many of the prospects to the 
nearest landing places on the shore, but they a.re usually steep and not 
well graded. _ 

A fourth-class United States post office wa.s est"°blished June 5, 
1912, at Golden. The only local mail route maintained by the Post 
Office Department in 1913 was from Valdez by Unakwik Inlet (no 
office), Wells Bay (no office), and Hobo Bay (no office), to Golden 
and back twice a month from .April 1 to October 31, and once a 
month from November 1 to March 31, each year. The contractor is 
required to perform the service by steamboat or other power boat. 

POPULATION AND SETTLBKEN'l'B. 

Golden, on the · east side of Port Wells, about 4 miles north of 
Esther Passage, was the only settlement in the district in 1913. It 
consists of a few cabins and tents scattered along the east shore of a 
small be.y. The town is the me.in distributing point for the district, 
and supplies for prospecting are obtainable here at a slight advance 
over Valdez prices. There a.re no other permanent settlements in 
the district, but ca.bins have been erected on A.very River, Barry 
Arm, Thomas Ba.y on Culross Island, Bettles Bay, a.t Port Wells 
between Hobo Bay a.nd Harrison Lagoon, ,and a.t Hobo Bay. 

Gold quartz was first discovered in the vicinity of Golden in July, 
19ll, a.nd in September, 19111 21 tents were standing on the sand 
spit at Golden. About 150 men were prospecting around Golden in 
that yea.r. In 1912 there were a few prospectors in the district, and 
49 men are reported to have voted at the election in Golden in that 
year. About 20 people remained in Golden during the winter of 
1912-13. In the early pa.rt of the summer of 1913 there were 75 to 
100 men in the district, but later some of these left for the Chisa.na. 
There were only 12 men in_ Golden on September 81 1913. 

The population is chiefly white and is interested principally in 
prospecting for and developing gold-quartz properties. AB in other 
mining districts of Alaska, the population is greatest in the summer. 
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GEOLOGY. 

GENERAL FJU.TURES. 

The Chugach and Kenai mountains, within which the Port Wells 
district lies, consist, so far as known, of closely folded sedimentary 
rocks, chielly slates, argillites, and graywacke.s, and of minor amounts 
of greenstones and some large intrusive masses of granitic rocks. 
Mesozoic and Paleozoic sediments are probably included in the series, 
but neither the detailed structure nor the stratigraphic succession 
are known. Earlier workers in Prince William Sound have subdivided 
the rocks of that region into two great divisions, the Valdez and Orea 
groups. The Valdez group, presumably the older and more meta­
morphosed, is described as consisting principally of slates and gray­
wackes; the Orea group comprises interbedded slat.es and gray­
wackes, with extensive greenstooe flows and agglomerates, a.s well 
as thick conglomerate beds. Granitic stocks a.re reported to intrude 
both Orea and Valdez rocks. The Valdez group has been assigned 
to the Paleozoic era by earlier writers, and the Orea has been con­
sidered of Mesozoic age. 

After making a. reconnaissance of the entire Prince William Sound 
region Grant and Higgins 1 have mapped the rocks of the Port Wells 
district as a part of the Valdez group. In 1913, however, fossils 
similar to those by which Grant and Higgins 2 a.ssigned a probable 
Mesozoic age to the Orea group were found at several loci.lities in the 
Port Wells district, and doubt was thereby cast on the assignment 
of at lea.st a considerable part ·of the rocks of this district to the 
Valdez group. 

SEDIKENTA.B.Y .ROOXS. 

SUBDIVISIONS. 

The pre-Qua.temary sedimentary rocks of this district are all 
regionally met&morphosed types, but some of them have been 
altered by local contact meta.morphism produced by the intrusion of 
the large granite stocks. The variety of sedimentary rooks is not 
great. Four general lithologic subdivisions may be made: (1) Green­
stones; (2) schists, slates, argillites, graywackes, and conglomerates; 
(3) contact-metamorphic rocks; a.nii (4) conglomerates. The strati­
gt'a.phic sequence of these subdivisions is probably the order in which 
they a.re mentioned, except the greenstones, whose position in the 
geologic column is not known. 

1 Orant, U. S., and BJggiol, D. F ., RflOOnoaissan~ of the geology and mioeral reeouroes of PriDce Wllllam 
Sound, Al.ska: u. 9. Oeol. Survey Bull. '"3, Pl. II, 1910 • 

• Jdem, pp. lU-33. 
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GREENSTONES OF CUI.ROSS ISLAND. 

A broad ba.nd of greenstone outcrops on the south shore of Thomas 
Bay, Culross Island, extending from .the entrance to within hall a 
mile of the head of the bay, a distance of about 2 miles. This green­
stone band strikes about S. 30° W. and dips between 80° W. at the 
west contact and 75° E. at the east contact of the greenstone and 
adjoining slates. A narrower band of greenstone, outcropping 0n the 
east shore of Culross Passage about 3 miles from the southern entrance, 
has a slightly more southerly strike and a dip of 70° W. 

These green.stones are greenish, much altered, basic igneous rocks, 
presumably lava fiows. They range fNm light-green aphanitic, 
cherty-looking varieties to dark-green, very fine grained varieties. 
On Thomas Bay they are, as a whole, hard and massive but are 
sheared in many places. At the Culross Passage locality they are 
altered t-0 light-green schists. Some of these schists were originally 
finely porphyritic rocks, with small feldspar phenocrysts. 

SLATES1 ARGILLITES1 GRAYW ACKES, AND CONGLOMERATES. 

An interbedded series of slates, argillites, graywackes, and con­
glomerates covers the greater part of the Port Wells district. These 
rocks, so far as known, are of about the same age. Their relations to 
other formations are not known, and their subdivision into lithologic 
units must a.wait detailed mapping. The total thickness of this 
series of rocks is not known, but must be many thousand feet. The 
eastern slopes of the mountains west of College and Harriman .fiords, 
except Mount Emerson and its neighboring peaks, present in many 
places an apparent unbroken sequence of westward-dipping beds 
extending from sea level to their summit-s. Mount Muir, about 8,000 
feet high, appears to consist chiefly of uniformly westward-dipping 
graywackes, including only here and there thin bands or lenses of slate. 
Near the summit of this mountain is a broad black band, probably 
slate, which is traceable for a great distance along the south and 
sou thee.st faces of the mountain. On the west side of College Fiord 
and west of Barry Glacier individual graywa.cke members in a west­
ward-dipping series, consisting chiefly of graywacke, are traceable for 
many thousand feet. North of Passage Canal cirques cut in north­
westward-dipping sediments expose a section measuring 21000 to 3,000 
feet, consisting chiefly of graywacke but including four broad bands 
of slate which are tra~eable for fully a mile along the walls of the 
cirque. The section also includes zones consisting of narrow alternat­
ing bands of graywacke and slate. .The rocks of the Point Pakenham 
group of peaks and the rest of the district are much more highly folded 
and faulted. 

The general strike of the bedding and schistosity in the Port Wells 
district is from S. 30° W. to S. 70° W., conforming in general with th6 
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trend of the major topographic features of the district. The dips 
range from 60° W. td vertical, although a few easterly dips occur. 
The least deformed areas, as not.ed above, are in the high mountains 
in t he west and northwest pe.rta of the district. 

Narrow alternations as well as more massive aggregates of each 
lithologic type occur within this series, and tho individual beds range 
from narrow streaks to broad zones measuring many hundred foot 
across. Broad zones of thin-bedded slate and argillite alternate 
with broad bands of gra.ywacke, and massive gra.ywackes and e.rgil­
lites a.re seen, with only here and thero a narrow band of slate. The 
contacts between slates and graywackes a.re abrupt and sharp, as 
a:r:e those between argillitcs and either slate or graywackes, but the 
conglomerates grade with no sharp breaks in-egularly into the inclos­
ing graywa.ckes and show no planes of sedimentation. 

Conglomerates a.re of widespread occurrence but are the lea.st 
abundant of the members of the s~quence. They are best devel­
oped on Harriman Fiord, College Fiord, and on the west side of 
Port Wells. Conglomerate bowld9rs a.re also found in the ea.st lateral 
moraine of the Ya.le Glacier. Both pebbles and matrix of these con­
glomerate bowlders are cut by quartz veins. The conglomerate on 
Harriman Fiord also is cut by quartz veins, some of which are repor ted 
by prospectors to be well mineralized. The conglomerate on the 
north side of Harriman Glacier is at lea.st severs.I hundred feet thick 
and has b3en traced for fully o. mile along t'he strike. Most of the 
conglomerate beds of tho district have a thickness of only o. few feet. 
The conglomarates arc well lithified, joint cracks cutting across the 
pebbles. The ma.tri.~, which is light to dark gray in color, is predomi­
nantly a fine-grained graywacke; rarely it is o.rgilla.ceous. Tho 
matrix usu&lly forms but a compa.rativ~ly small part of the rocks, 
the proportions increasing, however, with the gradation of the con­
glomerates into graywo.ckes. The pebbles include slate, quartz, 
argillite, quartzite (1), chert, felsite, diabase, and altered o.ndesitic 
rocks. Their color ranges from tho white of the quartz through the 
light-green of altered igneous rock to the dark grays and black of 
tho argillites and slates. No pebblas of granite similar to the gran­
ites of the Port Wells dlstrict were observed in these conglomerates. 
The pebbles in some of the conglomerate beds are chiefly thin angular 
slate fragments, few having diameters greater than 3 inches. In 
other beds the pebbles were chiefly of the harder rocks and these are 
usually well rounded and well assorted. 

The graywackes aro massive light to dark gray fine-grained sedi­
mentary rocks. They aro composed chiefly of subangular fragments 
of quartz and feldspar, together with fragments of other minerals and 
rocks, embedded in a fine-grained carbonaceous, calcareous, and argil­
laceous matrix. The coarser beds in many places contain flat angu­
lar fragments of slate. In some of the graywackes small fragments 
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of fine-grained igneous rocks are numerous, o.nd in one specimen the 
presence of grains of hornblende and pyroxene and fragments of 
graywacke, a fine-grained carbonaceous sedimentary rock, ·and a 
basaltic rock with feldspar laths, were observed. Some ol these 
more basic graywackes are associa.ted with the conglo~erate on Ha.rri­
ma.n Fiord, which contains numerous igneous p~bbles, and both were 
proba.bly derived to a la.rge extent from the erosion of basic igneous 
rocks. 

The argillites are dark-colored, dense, very fine-grained, structure­
less sedimentary rocks. Most of the fossils which have thus far been 
collected in them have been found on the bedding planes of thin­
bedded black argillites. The slates are dark-gray to black rocks 
with well-developed slaty clea.vage. These rocks present. all grada­
tions in color and fineness of grain, from slates through a.rgillites and 
graywackes to conglomerates. 

Folding and shearing subsequent to the deposition of the beds of 
this series has rendered the.% rocks schistose in many places. Mica 
schists were a.lso produced on Esther and Culross islands by the 
contact metamorphism accompo.nying the gro.nite intrusions . 

• OONTAOT-METAMORPIDO ROCKS.1 

The larger gro.nitic stocks of the Port Wells district are surrounded 
by aureoles of contact-metamorphic rocks produced by the intrusion 
of the granite ma.sses into the sedimentary rocks. The meta.mor­
phism of the graywackes and slates has yielded altered gra.ywackes, 
mica schists, and lmotted sillima.nite schists. Within these contact­
metamorphosed zones on both Esther and Culross islands are areas 
of gabbroic rocks whose exact genetic relations are uncertain. The 
gab bros of Esther I sland have been considered pregranitic intrusives,' 
but their field relations suggest that they may be recrystallized basic 
igneous rocks. All these contact rocks are intruded by granite and 
granitic, aplitic, and pegmatitic o.tfshoots of the granite stocb. 

The altered gray"Wackes are fine-grained, light reddish-brown rocks, 
composed of quartz and biotite with a few grains of orthoclase and 
plagioclase. The biotite is sufficiently abundant to give a charac­
teristic reddish-brown color to the rocks. Nearer the contacts the 
rocks are medium grained, dark gray, massive, and more crystalline. 
Biotite mica schists and dioritic-look.ing rocks are the prevailing 
types. Biotite is still the predominant ferromagnesian constituent. 
Hornblende, muscovite, epidote, and apatite also occur. Knotted 
dark-gray slaty schists are found also on Esther and Culross islands. 

1 Seeabo Grant, U. s.,and Blggtns, D. F ., Reoonnatsstnoeorthe~logy and mineral reeources of Prmoe 
wm.1am Sound, Alaska: U. 8. Geol. BWTtY .Bull. 443, pp. :IO, 87, 38, ~11 fQ, 1910, 

• Jdem, p. 49. 
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The gabi>ros are fine to coarse grained dark-gray to greenish rocks. 
Grant and Higgins's description 1 of the gabbro on the east side of 
Esther I sland is as follows: 

This gabbro exists in several phases. One phai!e ia made up ~ly of poikilitic 
crystals of augite inclosing prismoid crystals of labradorite. Thie feldspar is about 
the same in all the phases of the gabbro. It is beautifully twinned, according to 
both the albite and pericline laws. Another phase has in addition to the o.ugi~ 
and labradorite a considerable quantity of olivine which is very fresh . About each 
grain of olivine is a zone made up of thousands of acicular colorless crystals of accino­
lite. * * * No mechanical effects of deformation, such aa granulation or slicing, 
are preeent in the gabbro. 

On Culross· P assage is found "a. somewhat altered go.bbro rather 
high in plagioclase feldspar (labradorite) and with a partial ophitic 
texture."2 These basic rocks are in some places slightly mineralized 
by chalcopyrite and pyrrhotite. 

OONOLOkER&TE. 

A conglomerate-filled joint crack occurs on the sou th side of Point 
Cochrane and similar occurrencoo aro reported on Point Pigot. On 
Point Cochrane the conglomorate cuts squarely across an interbedded 
series of black slates, dark-banded argillites, and massive graywackes 
striking S.30° W. and dipping 65° W. to 90°. Abundant worm tu'be.9 
(Terebdlina palachei.Ulrich) were found in th.is sla.te-graywacke series, 
and a.n argillite bowlder on the shore yielded an Inoceramya. This 
conglomerate, occupying a. joint crack that strikes N. 75° W. and 
dips 85° N. to vertical, is traceable 100 feet across the bea-0h. The 
width of the conglomerate band rangOJ from 6 inches (at the wa.tcr's 
edge) to 2 feet. The conglomerate b!ind iJ narrowest at the east end, 
where the pebbles are smaller and the rock is ,forker colored. The 
walls are sharp, distinct, and smooth. At ona point a. narrow conglom­
erate stringer extends out into tho south wall along a crack in .the 
graywacke. This stringer narrows down to one-fourth inch before 
it ends 6 feet from where it left the ma.in conglomerate and 2 feet 
south of it. 

The conglomerate is a welJ-lithifi.ed dark-gray rock, darker than the 
older conglomerates of the district. The matrix is very fine grained. 
The pebbles r a.nge from some the size of pin points to well-rounded 
bowldors measuring 10 by 21 inches. They include graywacke, a.rgil­
lite, slate, quartz, and a. V"ery few small light-gray, very fine grained 
p ebbles, possibly of an igneous rock similar to a. dike which outcrops 
near by. A characteristic feature of th.is conglomerate is the numerous 
rounded pebbles and bowlders of light reddish-brown metu.morphosed 
bioti tic graywa.cke similar to the rock occurring in. the contact zones 
of the granites of Culross and Esther islands. · 

1 (lrant1 U. 8.1 and Hlgglm1 o. }'.1 op. cJt., p. •9. • ldmn, p. 37, 
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GREENSTO.NE TUFF. 

Numerous bowiders of greenstone tuff are found in the beach 
gravels (wash) of Port Wells. They are dense fi.ne--grained rocks 
of light-green color, conspicuous on account of the numerous small, 
thin, angular fragments of black slate which they contain. No rock 
similar to this has been found in place in this district, but some may 
occur in the highei: parts of the mountains around Barry Glacier and 
the head of College Fiord. Paige and Knopf 1 have described similar 
rocks in the valley of Knik River. 

AGE AND CORRELATION. 

The age of the sedimentary rocks of the Port Wells district is not 
definitely known, but in the light of present knowledge they appear 
to b~ in part Mesozoic and in pa.rt Paleozoic. Collections of fossils 
were made in 1913 in the slate-graywacko series at several points, 
but the paleontologic evidence was insufficient for an assignment 
of this series to a definite position in the geologic column. T. W. 
Ste.nton reported on the invertebrates collectM as follows: 

The invertebrates of this collection are all referable to speciee of eomewhat obecure 
nature, described by Mr. Ulrich as coming from the Yakutat group of Ala.ska, but I 
do not consider this determination to be established, although no additional in.for· 
mation has come to light since it was published. 

The fossils identified by Mr. Stanton were the following: 

OollectUm. of im1ertebraU foum from tk Port WelZ. dutrict, .Alad:a. 

13AJ128 (8601). North Bide of Barry Ann, about a mile south of Coxe Glacier. 
Inowamya concentrica Ulrich. 

13 AJ 217 (8602). Point C-ocb..rane. 
Terelullina palacltei Ulrich. 
Trails, etc. 

13 AJ 218 (8603). FOllllil Boa~ from Point Coclu:ane. 
Jnoceramya c:oncmtrica Ulrich. 
Terebellina palaclati Ulrich. 

13 AJ 260 (8604). F.a.at aide of Coghill Point, College Fiozd. 
Terebelli114 palachli Ulrich. 

Worm trails were also found at many other places in the district, 
and Inouramya concentrica Ulrich was also seen in place in the slate­
graywacke series on the west shore of Barry .Arm at its junction 
with the north shore of Harriman Fiord. No collection was made 
at this place. 

Certain other organ.isms collected in Port Wells in 1913 were deter­
mined by F. H. Knowlton, ns follows: 

• l'Q!ge, Sidney, and Knopf, Adolph, Oeolog!o rcconnalsS8Doo In the Matanuaka lllld Tall<eetna bMlnl, 
AJuD; U. S. Oeol. Survey Bull. 327, pp. 13-16, 1907. 
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Colkclion of fouu plant.a from Port Well8
1 

.Alail:a. 

13 AJ ll3 (6710). E1uit aido of College Fiord at Minor 's prospect. 
Helmintlwida abnormia Ulrich. 
Helmintlwida vaga Ulrich. 

13il128 (6711). North Bide of Bll.l'Ty Arm, about l mile aouth of Co~e Glacier. 
Helmini.hoida almormia Ulrich. 

13 AJ 216 (6712). Cochrane Bay, wetit side, near head of bay. 
Calctllophycm rhombicum Ulrich. 

Mr. Knowlton's comment on these fossils follows: 

209 

These peculiar organisms are identified without hesitation as being the aame fol'IDB 

named and described by E. 0 . ffirich (Alaska, vol. 4, Harriman Alaska Expedition), 
from the Yakutat group, mainly near Kodiak, A.laeka. ffirich regards the age aa 
Lower Jurasaic, and to this I hllve nothing to add. 

The slate, graywacke, and conglomerate series of Por t Wells, there-
, fore, from the evidence afforded by fossils, appears to be synch.t·onous 

with the slates and graywa.ckes on Woody Island near Kodiak and to 
be possibly of early Mesozoic age. It will be· remembered that a 
Mesozoic age was assigned to the Orea group also, largely on account 
of the pre.gence of the worm tu bes Terebellina palachei Ulrich in the 
slates of that group.1 The exact position of these terra.nes in the 
geologic column, however, is still in doubt. 

The age of the greenstone on Culross Island is not known, but it 
is probably to be correlated with the greonstones of the Orea. group 
of the rest of Prince William Sound. 

The conglomerate at Point Cochrane was deposited in a fissurn in 
the slate-graywacke series after the intrusion of the Esther granite 
and the granite of Culross Island, and the contemporaneous meta­
morphism of tbe intruded sediments. I t is probably of late Mesozoic 
or Tertiary age. 

INTRUSIVE IGNEOUS ROOX:S. 

DEEP-SEATED INTRUSIVES. 

The deep-seated intrusive rocks of Port Wells are granitic bosses 
intrusive into much contorted sedimentary rocks of the sla.t&-gray­
wacke series. ):..a.rge granite bosses form the central parts of Esther 
and Culross islands. Another large stock is exposed on P assage 
Canal, and several smaller irregular intrusions occur on the penin­
sula. between Harriman Fiord and Port Wells and on the north side 
of H arriman Fiord and Barry .Arm. The intrusive character of 
these granites is well established by the lack of basal conglomerates 
about the granites, by the contact metamorphism of the sediments 
about the stocks, and by the presence of dikes extending from the 

1 Grant, U.S., aod Riggins, D. P'., Reconoalssanceor the geology and mJneral resources or Prllloe Wllllam 
Bound, Alaska: C. S. Geol. Survey BDll. 443, p. 33, 1910. 

60553°~Rull. 592~14----14 
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granite into the surrounding sediments. With the exception of cer­
tain dike rocks and the conglomerate filling of t4e fissure on Point 
Cochrane, these granite intrusives are probably the youngest pre­
Quatemary roe~ of the Port Wells district. 

Several of these granite intrusives have boon described in detail 
by Grant and Higgins,1 and much of the following description of the 
granites of Esther and Culross islands and the Passage Canal is 
abstracted from their report. The granite on Culross Island is a 
rather dark gray biotite granite. The quartz shows marked undu­
latory extinction and con tains numerous roughly parallel sheets and 
lines of inclusions. The plagioclase varies from nearly pure albite 
in some individuals to oligoclase-albite in others. Both plagioclase 
and orthoclase are somewhat altered to sericite. The biotite is alter­
ing to actinolite. Magnetite, apatite, zircon, and sphene are also 
reported. Small brown grains, possibly allanite, are associated with 
the biotite. The aplitic phases of the granite are finer grained than 
the main granite. Their lighter color is due to a decrease in the 
quantity of biotite present. 

A gray fine-grained granite covers an area about 4 miles long and 
2 miles wide on the north side of Passage Canal. The feldspar con­
tent of this rock is cbie:By orthoclase, but includes a few crystals of 
plagioclase, varying between andesine and oligoclnse. The only 
dark mineral present is biotite, in part altered to chlorite. Small 
amounts of apatite, magnetite, and zircon are reported. A vug in 
this granite contained crystals of quartz, albite (A.b99.A.n.,), and 
chlorite. 

The Esther granite, a gneissic biotit&-hornblende granite, is the 
largest intrusive mass in the Port Wells district and one of the largest 
of the Prince William Sound region. It forms the greater part of 
Esther Island and covers an area approximately 4! miles wide by 9 
miles long. This granite is in most places slightly porphyritic with 
orthocla.se phenocrysts. Smaller crystals of orthoclase occur in the 
groundroass. The plagioclase is about A.b85.A.nss, or . oligoclase­
a.ndesine, but many of the crystals have more acidic rims that grade 
to about albite-oligoclase in composition. The quartz is very 
undulatory and segmental in its extinction and in some places is 
partly granulated. Biotite is present in considerable amounts in all 
phases of the granite. The amount of hornblende varies from 
scarcely any to as much as the biotite. Accessory minerals are 
magnetite, apatite, zircon, and sphene. The average chemical and 
mineral composition of this granite, as determined by Grant and 
Higgins 2 by the Rosiwal method, is as follows: 

1 Grant, u. S., and B.lgglns, D. F., op. cit., pp. 36-46, 1910. I Jdmn, p. 45, 1910. 



THE PORT WELLS GOLD-LODE DISTRICT. 

. Average mineral compwition -0/ the Esther grwiite. 
Quartz...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. 7 
Orthoclase. .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. 2 
Plagioclaee (Abtl$An35) •• • ••••••••••• . •• ••• ••• •••••••.••••••••••• 25. 8 
Biotite ..... . ................... . .......................... . ... 17.1 
Hornblende... .. .. ...... .... . ......... . .. .... . ................. 7. l 
Magnetite . . ...... ... . . . ... .... . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 

.. 4.verage chemical compo~ion of the E&ther granite. 
Si02 • • •••• • •• •• • • •••••• ••• •• •• •••• •• • •• • • •• •• • • • •• •••• • ••••••• • 66. 7 
Al,03 •••••••••• •• •••••••••••••••••••••• • •• ••••••••••••• •••••.•• 13. 6 
Fe20 3 •••••• • • •• • • •••••••••••••••••• • ••. • •• .' ••••••••••.• •• .•••• • L 4 
FeO... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 3. O 
MgO . . ...... •.. . •... .. ..... ..... ...... .... ................ .. ... 2. 9 
eao............ ... . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . s. 6 
N~O .... , ........ . ... . .. .. ... . .. . ....... .. .. .. ...... . . . : ...... 1.6 
~o .......................................................... 4.9 
H,O.. . . ...................................................... .S 
MnO.. .. ............... . ........ .. ....... . . . .... .. . . .. .. . . ... .1 

98.6 
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A small exposure of granite on the north side of Barry A.rm con­
sists of a medium-grained, light grayish-green, much altered granitoid 
rock, composed principally of quartz, orthoclase, pla.gioclase, and 
calcite. Sericitization of the feldspars is marked. The ferromag­
nesian minerals are altered to a light-greenish aggregate. The con­
tact phase of this granite is a light gray rock with an aphanitic ground­
mass and scattered greenish rod.like phenocrysts, possibly originally_ 
amphiboles. 

A granite outcropping on the property of the Granite Gold Mining 
Co., on the west side of Port Wells, is a medium-grained, equigranular 
light greenish-gray rock, composed of quartz, feldspars, biotite, 
sericite, and cblorite. The ferromagnesian minerals are almost com­
pl~tely altered. The granite is cut by small quartz veins bordered 
by narrow carbonate bands which weather brown. Larger well­
minera.lized quartz 'veins occur in close association with this granite. 

On the tip of .e. small point on the west shore of Port Wells between 
the above proper ty and Harrison Lagoon, a. breccia of slate, gray­
waeke, a.nd granite has been further brecciated. and intruded by a 
similar granite, which in some places acts as a cement to both igneous 
an.d sedimentary material. In other places the breccia is cemented 
by an irregular network of porous crystalline quartz. Pyrite cubes, 
the largest half an inch across, occur in the granite. Graywacke and 
black banded a.rgillite blocks up to 10 feet square are found in the 
breccia. 

The gabbros in the contact zones of these intrusives are described 
under the heading "Contact-metamorphic rocks" (p. 206). 
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DIKE ROOKS. 

Numerous lighkolored dikes cut the slates and graywackes of the 
Port Wells district and contrast strongly with the dark sedimentary 
rocks. The contact zones of metamorphosed sedimentary rocks sur­
rounding the la.rge granitic stocks on Esther and Culross islands a.re 
intruded by pegmatite and aplite dikes, and a few aplite offshoots 
from the granite of the P assage Canal extend into the sedimentary 
rocks on the north shore of Passage Canal. Large, nearly vertical 
dikes can be seen in the hills at the head of Pigot Bay, cutting the 
sediments bnck of and over the granite of P assage Canal; they a.re 
probably offshoots from this stock. Other dikes, provisionally termed 
quartz diorite porphyries, a.re widely distributed in the sedimentary 
rocks at long distances from the known granite areas. Th.is occur­
rence, noted also. in the Sitka. district 1 and in the Seward-Sunrise 
region, 2 is equally marked in Port Wells. 

Pegmo.tite, a.plite, and granite dikes are abundant in the recrystal­
lized rocks that surround the larger granite masses, and a few fine­
grained sugary a.plite dikes cut ~he granites on Esther Island a.nd 
Barry A.rm. Short, narrow dikes of a.plite with quartz centers cut 
the Esther granite, and the metamorphosed sediments that surround 
this granite are intricately intruded. by a variety of dikes, which show 
all gradations between white sugary garnetileroua soda. aplites, 
composed chiefly of albite, orthoclase, and quartz ; light blue-gray 
aplites with variable amounts of garnets a.nd biotite; coarse-grained 
bluish-gray pegmo..tites; and fine-grained biotite granites. The meta­
morphic rocks on the south side of the granite of Culross Island are 
cut by numerous granitic and acidic dikes, most of them small. 
Some of the aplite dikes of the district a,re slightly mineralized. A 
s.m.all amount of pyrrhotite and chalcopyrite was observed along the 
conter of one of the blue-gray a.plite dikes on Esther Island, and in. 
aplite dikes cutting the granite of Barry Arm pyrite, chalcopyrite, and 
arsenopyrite were recognized. 

Dikes that may provisionally be termed quartz diorite porphyries 
occur in most parts of the.district, but none are known in the vicinity 
of Golden or A very River or on Esther or Culross islands. Most of 
these dikes are only 4 to 6 feet wide, although much larger ones aro 
seen in a few places. They aro aphanitic to obscurely .finely por­
phyritic, with abundant rodlike phenocrysts. Extensive alteration 
has in many places obliterated the original porphyritic texture. 
These dike rocks are generally light greenish white to greenish gray, 
the phenocrysts ·being slightly darker than the ground mass. The 
rocks are usually much altered; the f erromagnesian minerals are com-

• !U>op!, .Adolph, Tb<! Sllt:a m.lnitig district, Aliulra: U. s. Oool. Bun·ey Bull. 604, p. 17, 1912. 
• J()bnsOn, B. L., Gold deposlb of I.he 8eward.Sunrlsereilon, K•nal Peninsula: U.S. OeoJ. Survey Bull. 

520, p. 140, 191.2. 
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p\etely changed and the scricitization of the feldspars is well advanced. 
The chief constituents of the altered rocks are quartz, feldspar (prin­
cipally plagiocla.se) 1 calcite, sericite, and chlorite. Plagioclase occurs 
both as phenocrysts and in the groundmass. The original ferro­
magnesian phenocrysts are now completely altered to aggregates of 
calcite, sericite, chlorite, and epidote, so that their original character 
is unlmown, but some specimens are reported 1 to show d.istincti ve 
amphibole cross sections. Some of the altered dikes contain miner­
alized veinlets of quartz and calcite, and dikes with such veinlets are 
usually metallized. Arsenopyrite and pyrite are the usual secondary 
sulphides in these metallized dikes. 

QUATERN.A.Ji.Y DEPOSITS. 

The Que.ternary sediments consist of unconsolidated material, rest­
ing unconf ormably on the glaciated surf aces of igneous and meta,. 
morphic rocks and include glacial deposits of various types, te1Tace 
gravels, outwash gravels, delta deposits, beach deposits, nnd stream 
gravels. Much of the material is of glacial origin, although most of 
it has been later reworked by stream or wave action. 

Purely glacial deposits a.re not abundant. A gl'ound moraine, thin 
and patchy, covers the lower overridden bedrock slopes. Terminal 
mora.innl dams exist in the valley oi Coghill River. Crescentio termi­
nal moraines remain in front of Baker, Roaring, Bryn Mawr, and 
Wellesley glaciers, and fragments of early t-Orminal moraines are found 
in front of Serpentine, Barry, Yale, Harvard, and Blackstone glnciers. 
An ablation moraine covers the lower loba.te portion of V a.ssar 
Glacier. Submarine terminal moraines, or moraine bars, cross the 
mouths of Barry Arm and College Fiord, and the terminal moraine 
built by the Barry Glacier about 1898 extends below sea. level. 
Medial moraines can be seen on some of the existing glaciers, such as 
the Bryn Mawr and Harvard glaciers. Lateral moraines are also well 
developed on and near some of the present glaciers. 

Gravel terraces rest on the walls of College Fiord, and several of the 
cascading glaciers of College Fiord have built terminal moraines and 
outwash fans into the fiord, giving rise to o. narrow flat a.t the base 
of the western fiord wall. Small alluvial and delta. fans have also 
been built by streams from hanging glaciers into many of the fiords. 
Sand and gravel beaches, small and narrow, stretch along the shores 
or lie in rocky coves. Sandy bars, or spits, nearly close the mouths 
of lagoons at Golden, Point Pakenham, Hobo, a.nd other bays. The 
outwash gravel plain near Amherst, Crescent, Williams, and Dart­
mouth glaciers is the largest deposit of this type in College Fiord. 
Other large outwash plains lie in front of the Toboggan, Serpentine, 

1 Grant, U.S., an<l BIUfns, D. F., ReconnAlssanceorthegeo!ogyand mtneralresourceso!Priuce William 
Bound, Altl8ka; U.S. Geol. Survey Dull. 443, p. 47, 1910. 



214 MINEBAL RESOURCES OF ALASKA, 1913. 

Baker, Dirty, Pigot, Bettles, Portage, and Tebenkof glaciers, and on 
the west side of the terminal moraine built by the Barry Glacier about 
1898. Tidal flats occur at the heads of many of the bays. 

MINERAL RESOURCES. 

DEPOSITS EXPLOITED. 

The mineral resources of the Port Wells district comprise deposits 
of gold, silver, and antimony. At present gold and silver are the 
only metals recovered from the ores of this district. The gold pro­
duced comes only from lode deposits, a.nd the silver occurs alloyed 
with the native gold of the gold ores. There are no productive gold­
bearing gravels in the district, although colors of gold are reported 
in the outwash gravels at the head of Blackstone Bay and on Passage 
Canal. The deposits of antimony are small and of little commer­
cial importance. An antimony prospect on B a.rry Arm has been 
described by Grant 1 in an earlier report. Only a few small stibnite­
bearing quartz veins have since been found. 

RISTOBY. 

Prospecting has been in progress in the Port Wells district since 
at least 1896. In that year Teening Carlson and Albert Nordstrom 
are reported to ha.ve discovered gold-bearing gravels on the Billings 
Glacier stream, on Passage Canal Mendenhall 2 noted the presence 
of pyrite-bearing quartz veins on P~age Cana.I in 1898, but no 
gold-quartz prospects are known to have been located in this district 
un til 1907, when Albert Nordstrom, Teening Carlson, Ludwig Chris­
tiansen, and two others are said to have discovered and located the 
vein on what is now the property of the Thomas-Culross Mining 
Co., on Culross Island. This property was not held by the discov­
erers, and in October, 1910, the ground was relocated by N. L. 
Thomas, M. G. Tbomas, and Ludwig Christiansen. The discovery, 
in the year 1911, on the south side of the lagoon at Golden, of a. large 
bowlder of gold-bearing quartz, estimated to weigh 1 i tons, ma.rkB 
the beginning of a new period of mining activity in the Port Wells 
district. On July 31, 1911, the Golden Wonder No. 1 and Golden 
Wonder No. 9 veins were located by Charles .Anderson ·and Louis 
Little. Following this discovery. of gold-quartz veins at Golden a 
small rush of prospectors to the district took place, and much pros­
pecting and locating of veins in that vicinity occurred. Most of the 
properties around Avery River and Golden were located in 1911. 

1 Or&.11t, U. s., and S:lgVm, D. F., op. cit., p. 78. 
•Mendenhall, W. C., A rocollllalssance (rom Rellurrwtlon Bay to I.he Tanana River, .Ala.sb, ln l8Q8: 

ti. 8. Oeol. Survey Twentlet.11 Aon. Rept., pt. 7, p. 306, 1000. 
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During the winter of 1911- 12 development work is reported to have 
been in progress at several of these properties and at one on the west 
side of Esther Island. The season of 1912 was wet and unfavorable 
to prospecting, but some veins were discovered, chiefly on the west 
side of ·Port Wells. Development work continued on several prop­
erties during that year and the following winter. In 1913 numerous 
prospectors were scattered over the district and several new veins 
were discovered. Development work was in progress on properties 
at Golden, A very River, Culross Island, Port Wells, Harriman Fiord, 
and Barry Arm. A few small test shipments of gold quartz were 
made to Valdez and Tacoma. in 1911 and the following years. In 
1913 a.n arrastre was erected at tho Tolson & Stanton property a.t 
Golden. In the winter of 1913-14 a Lane mill is reported to have 
been installed at the property of the Granite Gold Mining Co., 011 

the west side of Port Wells. 

GEOGRAPfilO DISTRIBUTION OF THE ORE DEPOSITS. 

The Port Wells district is one of several more or less isolated gold­
quartz districts which lie in a broad belt, concave southward, border­
ing Prince William Sound from McKinley Lake to Seward. The gen­
eral characteristics of these districts are much a.like and the deposits 
of the Port Wells district differ little from the gold-quartz deposits 
of the near-by V e.ldez and Seward-Sunrise districts. 

The known mineralized portion of the Port Wells district has a 
northeast-southwest trend, paralleling in general the strike of 
College Fiord, Port Wells, and Cochrane Bay. (See Pl. IX.) The 
mineralized area, which is a few miles wide at the north end of College 
Fiord, widens rapidly southwestward and at the south end of the dis­
trict has a width between known gold prospects of about 30 miles 
a.nd extends in an e.ast-west direction from Portage Glacier Pass to 
Eaglek Bay. The mineralized area apparently continues southwest­
ward into Kenai Peninsula. Most of the prospects have been dis­
covered in the west-central part of this triangular area, about Golden 
and Point Pa.kenha.ro, and on the peninsula between Harriman Fiord, 
Port Wells, and Passage Canal. 

The known vertical range of mineralization is over 3,000 feet, 
extending from sea level in various parts of the district to an eleva­
tion of more than 3,000 feet at the Rummel-Rowell prospect, on the 
east side of Barry Arm. Gold deposits are distributed throughout 
the entire vertical range of mineralization, but very few have yet 
been discovered over 2,000 feet above sea. level. 

Prior to September 1, 1913, the gold and silver produced in the 
Port Wells district had been only that recovered from small sample 
lots of gold-quartz ore shipped from the several properties in the dis-
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trict to Valdez a.nd the Tacoma smelter a.nd its value probably did 
not exceed $3,000. An arrastre near Golden wo.s nearly completed 
during the summer of 1913 but was not in operation on: September 1. 
Early in 1914, after the erection of a. Lane mill, the Granite Gold 
Mining Co., on Port Wells, began to produce gold. 

GEOLOGIC ltBLATIONS OJ!' THE ORE D E:POSITS . 

STRUCTURAL RELATIONS. 

The determination of the distribution of the gold-quartz veins of 
the Port Wells district is largely a structural problem. The lodes 
appear t-0 be most abundant in tho moro disturbed rocks, which are 
included in the triangular area. between Mount Emerson, College 
Fiord, and Barry Arm, the peninsula between Harriman FiQrd, Port 
Wells, and Passage Canal, and tI?e region adjacent to Avery River 
and Golden. Three periods of fissuring are indicated. The first set 
of fissures resulted from the deformation contemporaneous with the 
intrusion of the granites and dikes ; the second set of fissures, which 
were filled by quartz veins, were formed alter the igneous intrusions; 
the third set were formed by post,..mineral movements. Some of the 
earlier fissures appear to have been places of earth movements 
throughout all three epochs. 

The gold deposits of the district a.re principally veins but include 
a few stringer lodes, and some of the acidic dikes have been shattered 
and cemented by .mineralized quartz. The strikes of the veins va.ry 
locally. Northeast strikes prevail around Golden, for instance, a.nd 
northwest strikes are most prominent on Barry Arm, Bettles Bay, 
and at some places on the west side of Port Wells. Taking the dis­
trict as a whole, however, the strikes lie within the 145° included 
between N. 55° W. and ea.st-west. The dips a.re as a rule between 60° 
and 90°. The veins and :fissures are narrow, their width ranging gener· 
ally from a few inches to 3 or 4 f ect. Some of the fissures a.re sharp, 
clean cut, and quartz filled; others are shattered zones, lenses, or 
irregular networks of quartz cementing fractures between well­
defined walls; and in still others the filling is chiefly pulverized and 
shattered country rock with but little quartz. 

The character of the country rock has ha.d little, if any, chemical 
effect on the deposition of most of the gold-bearing ores of this dis­
trict. Most of the lodes are in the slate, a.rgillite, graywa.cke, and 
conglomerate members of the slate-graywacke series. They show no 
evidence of chemical action in effecting ore deposition, and have the 
appearance of simple fissure fillings. In the greenstone of Culross 
Island and in the mineralized acidic dikes of the district a slight 
amount of sulphide impregnation of the altered country rock of the 
veins h88 taken place. 
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AGE OF MINERALIZATION. 

The gold ores of the Port Wells district were formed after the 
deformation of the slate, graywacke, and conglomerate series and the 
intrusion of the granites and the quartz diorite porphyry dike.s. 
The granite of Barry Arm is cut by sulphide-bearing aplite dikes 
and was itself slightly mineralized after its intrusion and solidificar­
tion. The gl'a.nite on the property of the Granite Gold Mining Co. 
on Port Wells is cut by gold-bearing quartz veins. Sulphide-bearing 
pegmatites occur on Esther Island. Whether the sulphides a.re 
original constituents of these aplite and pegmatite dike .rocks is 
not now known. Several of the quartz diorite porphyry dikes of the 
district have been shattered and then mineralized. .An intimate 
relation is indicated between the igneous intrusions of the district 
and the metalliferous deposits. It appears closest between the aplite 
and pegmati te dikes and the quartz veins. No actual gradation 
from aplite or pegmatite dikes to quartz veins has been observed, 
however, although certain of the apllte dikes have quartz centers 
and in some places carry sulphides. 

The mineralization of the Port Wells district is probably of .Meso­
zoic age, following closely the granitic intrusions. It probably 
preceded the formation of the conglomerate on Point Cochrane, 
bowlders of contact-metamorphosed rocks similar to those produced 
by the granitic intrusions occurring in this conglomerate. 

CHARACTER OF THE OREB. 

The ores of the Port Wells district are free·milling gold~quartz 
ores. The ore minerals are primary, the intense glacial scouring 
to which this district has been subjected removing any preglacial 
enriched zones which may once have existed and exposing tho original 
sulphide ore deposits at the surface. The recentness of this glacia­
tion bas, moreover, afforded little opportunity for later surface 
a.Iteration of the deposits. A small portion of the sulphides in the 
outcrops has been oxidized, but primary unaltered sulphides also 
show in practically all outcrops. 

The mineralogy of the ores is simple. The dominant non.metallic 
ga.ngue mineral is quartz. Minor amounts t'f calcite and chlorite 
also occur. Mendenhall' has recorded the presence of fluorite in 
quartz veins on Passage Canal, but none was observed in the speci~ 

· mens collected in 1913. The primary metallic minerals of the ores 
are gold, silver, pyrite, galena, spha.lerite, pyrrhotite, a.rsenopyrite, 
stibnite, and chalcopyrite. The economically important minerals 
are gold and silver, the silver occurring alloyed with the native gold. 

•Mendenhall, W. C., A reoonna!ssamce from Resunectloo Bay to the Tanaoa RITiit, Alaak&, Ill U!98: 
U. 8. <no!. Survey Twentieth ADD. Rept., pt. 7, p. 306, 1900. 
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Secondary minerals found in the weathered outcrops of the veins 
are of little importance. Limonite is the most common oxidation 
product. The relative abundance of the gangue and metallic ore 
minerals is not known, bot the sulphides are not particularly abundant 
in most of tho ores. 

GOLD-QUARTZ PROSPECTS. 

O&DD 01' J>B90mJl'TIOS. 

The following dcscriptions ·are based on short visits to tho propel""' 
ties exru:nined, supplemented by office examination of the specimens 
collected at each property. All the prospects in the district were 
not visited, but enough were seen to permit general conclusions to 
be formed regarding the occurrence of the ore bodies. The descrip­
tions are grouped by separate fiords and bays so far 88 possible, and 
these fiords are considered in geographic order from north to south. 
The arrangement of localities in ea,ch fiord has no significance aa to 
relative importance of the separate prospects, nor is the amount of 
space .devoted to a prospect any measure of its economic value. 

OO~GI: no~. 

General conditions.-Good gold-quartz float has been reported on 
the upper end of College Fiord and considerable staking bas been done, 
but the Minor prospect is the only one on which any underground 
development work has been done. Some gold-quartz float is also 
said to have been found near Williams Glacier, and an arsenopyrite 
ledge is reported in. the mountains at the head of Coghill River. The 
Point Pa.kenha.m prospects are described together under the heading 
Barry Arm, and the Avery R iver and Golden prospects a.re con· 
sidered under separate headings. 

Oann & Minor prospect.- The prospect of J. H. C&n.n and C. J. 
Minor is on the east side of College Fiord, a.bout 2 miles north of the 
mouth of Coghill River. The development work consists of a. tunnel 
near see. level, a.bout 65 feet long, and some stripping along the ledge 
above the tunnel and on a vein at an elevation of 250 feet. The 
country rock at the tunnel is slate and massive graywa.cke cut by 
an acidic dike. The vein is closely associated with the dike, in places 
cementing the shattered dike rock. The tunnel is driven S. 9° W. 
along a fault that intersects both dike and vein. The quartz exposed 
ranges in width from a.few inches to 6 feet. The dike has o. maximum 
observed width of 5 feet. Some calcite-bearing quartz stringers 
cut the gra.ywa.cke at the mouth of the tunnel. The country rock 
at the upper showing is graywa.cke. The vein is a.bout 3 feet wide e.nd 
is exposed for 20 feet. It strikes approximately N. 56° W. and bas 
e. vertical dip. The walls are free but show no gouge. The minerali­
zation appears to be slight in both veins. Quartz, calcite, pyrite, 
sphalerite, and chalcopyrite were recogni2ed in the ores. 

/ 
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Oonley &: McfJhuney progpects.-These prospects were not 
visited, and the information regarding them given below was ob­
tained from W. M. Conley. The Bluebell, Perseverance, and 
Whistler cla.ims are said to be on the north side of A very Riv or 
between 2 and 3 miles from its mouth. The deve!opment work 
consists of a. 40-foot tunnel on the Bluebell claim, a. 10-f oot sbo.ft 
on the Whistler, and some stripping. The first two claims are re­
ported to have been located in September, 1911, by W. M. Conley 
and R. J . McChesney. The vein on the Bluebell is 18 inches to 8 
feet wide, that on the Whistler 3 feet wide, and that on the Persever­
ance several feet. All three veins a.re said to be t raceable for con­
siderable distances. Ore specimens from the Perseverance shown 
to the writer were bluish quartz with few sulphides. In specimens 
from the Whistler claim the quartz carried galena, pyrite, and 
chalcopyrite. 

Prospect of Sweepstake Mining Oo.-The Avery River prospect 
of the Sweepstake Mining Co. is on the north side of Avery River, 
above timber line, about 2 miles from the mouth of the river. The 
developments by the company include a. 100-foot tunnel, an 18-foot 
shaft filled with water at time of the writer's visit, a trail from the 
mouth of the river to the workings, a log ca.bin, and o. sawmill o.t the 
mouth of Avery River. The veins were discovered in November, 
1911, by Charles Elwood and John Reuef. Development work is 
reported to have been started about March , 1912. Several tons of 
good ore taken from the shaft are said to have been shipped to 
Valdez in the spring of 1912. 

The shaft, which is at an elevation of about 1,880 feet, wns sunk 
on a. ~ure 5 feet wide, the ore shoot in which had a maximum 
width of 16 to 18 inches and a length as stri pped of about 20 feet. 
The ~ure strikes N . 65° W. and dips 45° W. in a thin--Oleaved slate 
country. At the east end of the workings the fissure was 5 feet wide, 
but only the 4 inches of the fissure filling next the banging wall car­
ried quartz veins. The rest of the fissure filling consisted of black 
slate with a. few small cross-cutting quartz stringers. The tunnel 
was driven at an elevation of 1,850 feet to intersect this fissure. The 
rock in the tunnel consists of sheared slates a.nd gra.ywackes and 
white, barren-looking quartz stringers. 

A few hundred feet east of the tunnel there is a. well-defined quartz 
vein, with a.n east-west strike and a. vertical dip, cutting the schis­
tosity of the slate graywacke country. The width of the fissure varies 
from 10 inches to 6 feet. The quartz is from 3 to 36 inches wide 
a.nd in many places fills the entire fissure. Near the upper end of 
the outcrop the fissure ranges in width from 3 to 6 feet. It contains 
no well-defined vein, but includes numerous quartz stringers, some 
as much as 7 inches wide. 
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The gangue minerals of the ores include quartz, calcite, o. brown­
weathering carbonate, feldspar, and chlorite. The metallic minerals 
are a.rsenopyrite, pyrite, pyrrhotite, chalcopyrite, and gold. Limcr 
nite is present as a surficial oxidation product of the sulphides. 

N<mhBtar claim.-The North Star claim is on the north side of 
Avery River, some distance west of the veins of the Sweepstake 
Mining Co. The vein is reported to have been located in 1911 by 
John E. Groth, Thomas J. Davis, E. S. Malone, Harry Thisted, 
William McKnight, Charles Stevens, and Felbc Wilson. The develop­
ment work consists of o. 53-foot incline shaft with two short drifts, 10 
and 15 feet in length, along the lead at the bottom of the shaft, 
and o. crosscut tunnel, 20 feet in length, driven in 1913, at an altitude 
of about 1,620 feet . The shaft, which is at an elevation of 1,725 feet, 
is sunk on a fissure striking about S. 60° W. and dipping 60° N. The 
fissure, 5 feet in width at the surface, is in o. sheared slate o.nd gray­
wacke country rook. The fissure filling appears to consist of sheared 
slates and graywackes, with closely packed stringers and lenst?s of 
quartz lying parallel to the fissure walls. The ore ranges in width 
from 6 to 30 inches but is said to average about 2 feet. The lead is 
reported to outcrop in spots for about the length .of a claim. The 
quartz is said to pan well and to give good assay returns. 

Morning Star claim.-Information regarding the Morning Star 
claim, which was not visited, was obtained from John E. Groth, who, 
with E. S. Malone, discovered it July 25, 1913. A 10-foot shaft has 
been sunk on a vein, which shows a. width of 4 feet in the bottom of the 
shaft, though in other places it is much narrower. It is said to be 
traceable for 3 claim lengths. The Morning Star claim is a.bout 2 
claims distant from the North Star claim. 

Consolidated claims.- The information regarding the Consolidated. 
claims, which were not visited, was furnished by Jolw E. Groth. They 
are on the north side of Avery River and adjoin the Morning Star 
claim. The owners in 1913 were said to be John E. Groth, T . J . 
Davis, H. Tbisted, E. S. Ma.lone, William McKnight, and Charles 
Stevens. The development work consists ot a 10-foot shaft on a vein 
striking northeast and ranging in width from 6 inches to 2 feet. 

OOLDBll' £lrD VIOilllTY. 

Nugget claim.- The Nugget claim is above timber line, at an eleva­
tion of 1,700 fact on the mountain northeast of Golden. The veins 
were discovered by Stephen Roe August 14, 1911. No d~velopment 
work was done in 1911. The development work in 1913 consisted of 
a tunnel with about 175 feet of underground workings, a shallow shaft 
at the upper showing (original discovery), some stripping, and a trail 
from the shore to the property. A shipment of ore from both show­
ings is reported to have yielded good return&. 
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The country rock of the ore bodies is graywacke and black slate. 
The two ore bodies are about 700 feet apart. The original discovery 
is reported to be a 4 to 10 inch vein, traceable 70 feet, with a nor th­
east strike and nearly vertical dip. Th~ tunnel is driven on tho lower 
showing, a fissure 4 to 30 inches wide, with a length of a.bout 200 feet. 
At the mouth of the tunnel tbisfissurestrikesN. 80°E. and dips 75° N. 
At the east end of the vein the lead makes a curve southward, the last 
10 feet having a northerly strike and a vertical dip. The fissure 
filling consists of shea.rlld slate and graywacke. The quartz in the 
fissure varies from only a little in places to a solid vein 20 inches wide. 
The gangue is quartz, with some calcite and considerable chlorite. 
The metallic ore minerals include gold, silver, galena, and pyrrhotite. 
The ore is said to contain chalcopyrite and pyrite. Limonite occurs, 
as usual, as an alteration product of the iron-bearing sulphides. 

Mayflower 11ein.-The Mayflower lead crosses the crest of tho 
mountain northeast of Golden at timber line. Only a lit.tie open-cut 
work on the "lead is reported. The country is the usual slate and 
graywacke. The lead is an 8-foot fissure, striking southwest and 
dipping 70° W. Stringers of quartz, from 2 to 8 inches in width, 
are reported in the sheared fissure fillliig. Low assays a.re reported. 

GoT.dm Wonder No. 9 claim.-Tbe Golden Wonder No. 9 claim is 
above timber l ine on the mountain northeast of Golden, ahout 1; 
miles from the town. The vein is said to have been located July 31, 
1911, by Charles Anderson and Louis Little. The developments con­
sist of a deep 30-foot open-<'ut along the lead a t an elevation of 1,440 
feet, and some stripping. The country rock is chiefly ala.to with 
some massive gra.ywe.cke. The beds are folded and sheared. The 
ore lies in a well-defined fissure striking southwestward and dipping 
70° N. The fissure ranges in width from 8 to 44 inches, and is 
traceable for over 250 foet. The fissure filling consists of crushed 
slate, in some places with little or no quartz. In other places quartz 
occurs as long and narrow stringera and lenses lying parallel to th& 
walls of the -fissure. At the open cut the fissure is 44 inches wide and 
contains a 3-foot quartz lens a.bout 100 feet long. The hanging wall 
side of this large quartz lens is smooth a.nd shows horizontal slicken­
sides, and there is an inch of gouge on the hanging wall. 

'rhe nonmetallic ore minerals include quartz and small a.mounts of 
calcite and chlorite. The gold is free. The sulphides a.re present 
as tjny specks in the ore and include pyrrhotite, pyrite, cba.lcopyrite, 
arsenopyrite, and spbalerite. Llmonitc occurs as a surface a.Itera­
tion product of the sulphides. Assays ranging from $30 to $100 are 
reported on this ore. 

Froilerlhurg &: Bloom claim.-The Frodenburg & Bloom claim is 
a t an elevation of 1,150 feet on the mountain northeast of Golden. 
I t is near the Golden Wonder 'No. 9, and was located July 23, 1913, 
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by .Axel Frodenburg and Charles Bloom. The only development 
work consists of e. little stripping. The country rock is chiefly gra.y­
wa.cke. The :fissure strikes S. 80° W. and dips 60° N. .At one place 
a qu&rtz lens, 10 to 18 inches wide and traceable 45 feet, fills the 
entire fissure. .About 50 feet farther uphill a. 25-foot stripping ex­
poses a 10-inch fissure m graywacke with 8 inches·of quartz. A few 
fine colors a.re reported to be obtainable from tbis quartz by panning. 

MO'Untain cl.aim.-The Mountain claim is located on a. fissure that 
is reported to be the extension of the :fissure on the Golden Wonder 
No. 9 claim. It is at an elevation of about 450 feet in the timber on 
the mountain northeast of Golden. The country rock is slate and 
graywacke. The development work in 1913 consisted of open cuts 
and stripping. The fissure is about 8 feet wide, strikes S. 70° W.1 and 
dips 85° W . Numerous small quartz stringers e.nd bunches of quartz 
lie in the fissure filling, parallel to the walls. Most of the stringers 
are short and the largest have thicknesses of 2 to 3 inches. The ore 
contains much vein chlorite. · 

Lucky SweAle claim.-The Lucky Swede vein is at the foot of the 
south slope of the mountain northeast of Golden, a short distance 
from the town. The lowest outcrop is at an elevation of about 800 

· feet. The vein was discovered and located in the summer of 1911 
by Charles .Anderson and Louis Little. The development work in 
1913 consisted of 11. little stripping and trail cutting. The country 
rock comp.rises slate· and graywacke. The ore body is a quartz-filled 
fissure striking.S. 60°-70° W. and dipping steeply to the southeast 
(77°-85°). The vein is traceable for several hundred feet. It.s 
width varies from 8 to 44 inches. The maximum width of solid 
quartz is 36 inches, but the average width is .only 2 feet. The :fissure 
in some place includes a little sheared slate and graywacke. The 
walls of tho vein are in most places frozen. Where the walls were 
free no gouge was observed. The quartz shows a little secondary 
banding parallel to the we.Us. 

This vein is only slightly mineralized. The ore pans free gold a.nd 
assays ranging from Sl to $14 are reported. No sulphides were seen 
in the ore. 

GoTiien Wonder No. 1 claim.- The Golden Wonder No. 1 is a short 
distance east of Golden, at the foot of the mountain, on the northeast 
side of the town. It was discovered and located July 31, 1911, by 
Charles Anderson and Louis Little. The development work in the 
fall of 1913 consisted of a 10-foot adit tunnel with a 15-foot approach, 

- at an elevation of 350 feet, and some stripping along the ledge. .A 
ton of the ore is said to have been shipped to Tacoma. 

The country rock is the usual slate and graywacke. The ore body 
lies in a fissure that is reported to be traceable for more than 2,000 
Jeet. The fissure strikes S. 60° W. and dips 70° N. and varies in 
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width from 2! to 4 feet. The fissure :filling consists of shattered and 
sheared slate and gra.ywa.cke with lenses and stringers of quartz 
parallel to the we.Us. At the tunnel the quartz ranges from narrow 
sea.ms to stringers 8 inches wide. The stripping at the discovery 
exposes the lead for about 75 feet. Here the quartz ranges in width 
from 1 to 6 inches. At an elevation of 590 feet only a few quartz 
stringers show in an S~foot strip of the fissure. The m~um 
width of solid quartz reported is 10 inches. 

The quartz is hard and bluish white. Secondary banding parallel 
to the walls appears in places. A small amount of calcite occurs as a 
ga.ngue mineral. The metallic minerals recognized in the ore are 
gold, galena, and arsenopyrito. Tho fissure filling is said to assay S4 
to SS in gold per ton, and assays as high as S96 per ton are reported 
from the qua.rtz . 

.Arrowhead claim.-The Arrowhead claim was located by H. C. and 
H. R. Johnson January 1, 1913. It is on the shore south of Golde.n 
near the entra.nce to the small bay on which Golden is situated. The 
development work at the time of the writer's visit comprised a 20-foot 
adit tunnel, a little stripping, and a. ca.bin. The country rock is slate 
and graywa.cke. The tunnel is driven S. 70° W. a.long a. vertical fis­
sure pa.rallel to the shore. The width of tho fissure varies from 6 
inches to 8 feet, and it appea.rs to be traceable for sever&! hundred 
feet. The fissure filling consists of sheared slate carrying qu&rtz 
stringers parallel to the walls. The a.mount of quartz in the tunnel 
varies from a.few stringers to a. mass that is reported to fill the entire 
face of the tunnel. On the shore a.long the line of the fissure there is 
a. quartz outcrop 125 feet long by 8 foot wide, wiLh 2 feot of slate and 
with quartz stringers on tho east wa.11. This quartz occurs as ~losely 
pa.eked len'3es. The ore appears to be only slightly mineralized. It 
contains few sulphides, only pyrite having been observed. 

Griset claims.-Along the shore near Golden Edwin Griset ha.s 
located several claims on which little development work hn.s been 
done. A 6-foot aha.ft has been sunk on a lead that is traceable Ior 
about 75 feet. A quartz lens 5 feet thick outcrops on the shore. 
The shaft exposes a.n 18-inch vein of white quartz that strikes south­
west and dips north on ono side of the sha.f t. A mass of shattered 
graywa.ckes 32 inches wide, with quartz seams, forms the opposite side 
of the shaft. A 10-foot tunnel just west of the post office crosscuts 
a. 33-inch fissure striking S. 65° W. and dipping 55° N. The country 
rock is the usual slato and graywa.cko. The :fissure is reported to be 
traceable about 300 feet. Gouge occurs on both walls and quartz 
lenses and stringers appear in the fissure filling. About 22 inches of 
quartz shows in the north wall of tho tunnel but only a few quartz 
stringers in the fis'3ure on the south wall. 
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The Keynote· claim is a.bout e. mile south of Golden a.nd a.bout 400 
feet from the shore, on the north be.nk of a. small stream, at an eleva­
tion of 75 to 100 feet. This claim was located. September 7, 1913, a.nd 
a.t the time the property was visited the lead had been stripped a.bout 
40 feet. The vein ranges in width from 3 to 6 feet. The quartz in 
surf a.ce showings is much shattered and breaks free from the hllllging 
wall with a little gouge. Bunches of qua.rtz also occur in the country 
slat'e a.nd gra.ywacke. Sulphides are scarce in the ore, and a.rsono­
pyrite and pyrite were the only ones recognized. The ore pans fine 
gold. 

Golden Eagle claim.-The Golden Eagle lode outcrops on the steep 
timbered north slope of the mountain south of Golden, between 500 
and 600 feet above sea level. This prospect is said to have been dis­
covered late in August, 1911, by Charles Anderson and Louis Little. 
A large gold-bearing quartz bowlder, weighing a.bout a ton, was 
found on the south side of the la.goon on this claim. ·This bowlder 
wa.<> broken up and shipped to the stamp mill at Valdez in September, 
1911, e.nd is reported to have yielded $42. A shipment of ore is also 
reported to have been made from this property in 1913. The devel­
opment work consists of two tunnels, 155 and 45 feet in length, and 
a treil to the property from the shore. 

The country rocks are black slates and dark-colored gra.ywa.ckes, 
much folded and faulted. The ore deposit appears to be a stringer 
lode, in the folded and faulted slates and graywa.ckes. It is reported 
to be traceable 400 or 500 feet. The lode varies in width from 2 
inches to 10 feet or more. At the mouth of the upper tunnel it is 
about 10 feet wide. In the bluff between the two tunnels no lead 
ohows, the graywa.cke walls apparently coming together and cutting 
it out." The lode strikes a.bout S. 20Q W. and has a vertical dip. The 
distribution of quartz is very irregular. Masses of quartz, the largest 
18 inches across, occur in the lower tunnel, which is driven in slate 
along a sla.te-gre.ywa.cke contact. The slate carries numerous quartz 
stringers parallel to the contact. At some places 2 to 4 feet of solid 
quartz can be seen in the lode; at others the quartz occurs 88 numer· 
ous narrow stringers. 

The ga.ngue is predom.ina.ntly quartz but contains also chlorite. 
Gold occurs native. Few sulphides a.re seen in the ore, pyrrhotite 
being the only one recognized. Assays are reported ranging from 
blanks to $175 per ton. A 10-foot sample over the mouth of the upper 
tunnel is said to have assayed $9.20. · · 

H. M. Garter da:ima.- The 0. K. No. 1 and New York claims of 
H. M. Carter were located in the fall of 1911. They lie north of the 
Tolson and Stanton prospect, at an. elevation of 1,750 feeG on the west 
slope of the mountain south of Golden, about li· miles from the settle­
mant. The only development in September, 1913, WBS a short open 
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cut. The country rock is schistose slates and graywackes. The ore 
deposit consists of a series of small parallel :fissures carrying quartz 
stringers a.nd lenses. The largest :fissure ranges in a width from 4 to 12 
.inches. The maximum width observed on any body of quartz was 
10 inches. The :fissures strike S. 70° W. to S. 85° W. and have aver­
tical dip. The ore carries considerable fine gold and is reported to 
yield good assays. 

Tolson&: Stanton prospect.- Tbe prospect of Michael Stanton a.nd 
C. P. Tolson lies between 1,500 and l,600 feet above sea level on the 
mountain about 2 miles south of Golden. It was discovered and 
located in September, 1911, by the present owners. The develop­
ment work in September, 1913, consisted of a tunnel about 155 feet 
in length and some stripping along the lead. .An arra.stre, a cabin, 
and a trail to the shore were also built. 

The country rock consists of closely folded slates and gra.ywa.ckes. 
The ore deposit occupies a :fissure from 2 to 5 feet wide, which is trace­
able about 300 feet. Tho :fissure has a southwest strike and a vertical 
dip. The :fissure filling consists of sheared slate and graywaoke with 
stringers and lenses of quartz parallel to tho walls of the fissure. The 
amount of quartz in the fissure varies from place to place. The 
widest quartz lens or stringer was 24 inches across. At an elevation 
of 1,620 feet a. 10-inch quartz stringer extends into the west wall of 
the :fissure. At an elevation of 11660 feet a line of quartz outcrops 
extends 50 feet southwestward from the :fissure. In places only a 
few small quartz stringers occur in the :fissure. 

The gangue minerals are quartz, calcite, and chlorite. The metallic 
ore minerals are gold, arsenopyrite, sphaleritc, pyrite, and pyrrhotite. 
Some arsenopyrite impregnates the slate country rock. 

Paym.aater Zode.- Tbe Paymaster lode was not visited, and the 
information regarding it given here was obtained from the locator, 
Peter Black, who discovered and located i\ in the fall of 1912. It is 
above timber line on a mountain on the east s~de of Barry Arm, a.bout 
1 ! miles from the shore. The vein is reported to strike a.bout north 
and to be traceable for 200 to 300 feet. Its width ranges from Ii to 
3 feet. Pa.ns and assays of gold ranging from $18 to $88 per ton are 
reported. 

Walters, Brasslin & Atkin.son prospect.- The prospect of A. W. 
Walters, J. Brasslin, and R obert Atkinson is li miles from Barry Arm, 
on the west side of a stream that flows into Barry Arm just west of 
Point Pa.kenham. Float was found in 1911 in a small creek that 
crosses the ledge, which was discovered July 2, 1913. A lower cross-­
cut tuone1, 52 feet long, at an elevation of 265 feet, an upper adit 

60553°~Bull. 592--14---15 
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tunnel, 25 feet· long, at an elevation of 300 feet, open cuts, and strip­
ping comprised the development work in September, 1913. 

The country rock is the usual slate and graywacke. The ore deposit 
is a. small vein, which is traceable about 170 feet. At the upper 
tunnel the vein ranged in width from 2 to 8 inches, but its average 
width was about 3 inches. It strikes N. 21° E. and dips vertically 
at the tunnel and shows a thin gouge on both walls. At one place it 
is offset 2 feet by a small fa.ult. About 20 feet south of the mouth of 
the tunnel the course of the vein swings round to N. 40° E. A few 
barren-looking quartz stringers occur in different parts of the lower 
crosscut tunnel. The vein, which is crosscut at the face of this tunnel, 
has a. strike of N. 11° E. and a vertical dip. The east wall is free, with 
gouge; the hanging wall is frozen. Arsenopyrite occurs in consider­
able quantity in. tha ore, some stringers of solid arsenopyrite an inch 
thick being seen. The other metallic ore minerals are galena, gold, 
and sphalerite. The oxidized outcrop of the ore body is reported to 
yield big pans. Assays of the ore are said to range from $23 to $88. 

Simonton &J Mills prospect.-The prospect of J. L. Simonton and 
Fred Mills is in the timber on the northeast side of Barry Arm, a.bout 
a mile from shore, at an elevation between 900 and 1,000 feet. The 
Alaska Wonder ledge was discovered and staked July 4, 1913. The 
development work consists of stripping the vein and cutting a. trail 
to the property. The country rock is gra.ywaoke and some slate. 
The ore body has been traced about 200 feet. It varies in width from 
6 inches to 5t feet of solid quartz. The walls are in most places 
frozen, but in some places break free, without gouge. The lead. 
strikes a. little west of north and has a vertical dip. .A.t an elevation 
of 1,025 feet a. nearly parallel 4-foot quartz vein joins this vein. In 
places these veins consist of shattered gra.ywa.cke and numerous 
branching stringers of white quartz. The ore minerals are galena., 
pyrite, chalcopyrite, and gold. 

About 400 feet north of this ledge is a. large ourorop of quartz 10 
to 12 feet wide, which bas been traced for about 50 feet by a. series 
of open cuts. This quartz appears to be but slightly mineralized. 

Prospects of Charles Oameron.-The three prospects of Charles 
Cameron are on Barry Arm, on the west side of Point Pakenham. 
Two of the prospects are at sea level and close to the sho_re; the other 
is in the timber at an elevation of 785 feet, a.bout three-fourths of a 
mile north of Point Pakenha.m. 

About 200 feet from the shore is a vein, which was located in the 
spring of 1912. It occupies a small well-defined fissure striking north 
and dipping 50° E. The width of the vein varies from 4 to 20 inches, 
averaging between 10 and 15 inches. It bas been stripped about 100 
feet. The country rock is slate and thin banded argillite. The foot 
wall of the vein is free but shows no gouge. In the 25-foot. a.dit 
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tunnel a. thin gouge lies along the hanging wa.ll. The vein shows sec­
ondary banding parallel to the walls. The quartz is white, and in 
places is vuggy a.nd contains coarse quartz crysta.ls, though a.t other 
places it is fine e.nd compact. . The mineralization is slight. Free 
gold is reported, and calcite, arsenopyrite, cbe.lcopyrite, and pyrite 
were recognized in the ore. The ore contains also a cream-colored 
carbonate with curved cleavage surfaces. 

Near by on the shore another quartz vein is exposed in a 15-foot 
vertical bluff. This vein was located June 30, 1912. The country 
rock is slate and graywacke. The strike is apparently N. 45° W.; 
the dip is 20° N. at the foot of the bluff and 60° N. at the top. The 
width of the vein ranges from 8 to 15 inches. The wells a.re free but 
show no gouge. 

The Last Chance No. 2 clo.im was staked May 2, 1913, by Charles 
Cameron. It is ~t an elevation of about 775 feet on the north bank 
of a small creek about three-fourths of a mile north of Point Paken­
ham. The country rock is massive graywaoke and a little slate. The 
vein strikes S. 10° W. and dips 50° W. and varies in width from 3 to 
36 inches. It has been traced about 150 feet. The walls are free but 
show no gouge. A slight secondary banding parallel to the walls is 
evident in some places. The quartz is white, is vuggy in spots, and 
contains large quartz crystals and a. few specks of a.rsenopyrite. The 
ore is said to pan good and a. $13 assay is reported. 

Griset &: Benson claim.- Tbe property of Edwin Griset a.nd 0. T. 
Benson, on the east side of Point Pakenham, was not visited, and the 
information here given was obtained from Edwin Oriset. It in­
cludes Eureka and Spruce groups, which were located in the spring 
of 1912: The developments consist of a 30-foot crosscut tunneL 
open cuts, and stripping. The ledge has been traced about 300 feet 
a.nd shows a.n average width of 3 feet of quartz, with a. maximum 
width of 7 to 8 feet. The vein has a nearly vertical dip. 

Mitchell &: Myers mineralizeil dike.- The property of J. E. Mitchell 
and W. H. Myers is on the south side of Mitchell Crook, a tributary 
to Ba.rry Ann from the south near the mouth of the arm. The 
claims are timbered. The lowest outcrop of the ore body is about 
30 feet a.hove sea level. The property was discovered September 
2, 1912, by the present owners. The development work consists 
of a few open cuts. An acidic dike, 67 inches wide e.t the lowest 
showing and 5 feet wide at the upper showing, cuts the slate country. 
The dike strikes S. 50° W. and dips 53°-75° W. and is reported 
to be traceable four claim lengths. Between the two showings 
visited, a distance of about 1,000 feet, the dike is concealed. The ore 
deposit consists of mineralized quartz veins and stringers cementing 
the shatwred dike. At the lowest outcrop gold-bearing quartz 
stringers, the lMgest 8 inches wide, with frozen walls, occur in the 
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dike. At an elevation of 180 feet a quartz vein 3 inches wide, with 
free walls, strikes N. 51 ° W. a.nd dips 60° E . A few quartz stringers 
with frozen walls also occur here. The gangue minerals of the ore 
are quartz and calcite. The metallic ore minerals are arsenopyrite, 
galena, and gold. Pyrite is also reported. Assays on the dike albne 
are said to range from Sl.40 to $7. Higher assays are reported on 
the quartz. 

, JURBIVA!f FIOJtD. 

Bl,aclc &1 Hogan prospect.-The prospect of Peter Black and William 
Hogan was located in August, 1913, on the north side of Harriman 
Fiord, a short distance east of the foot of the Serpentine Glacier. 
The claims are timbered. Newspaper accounts state that a 2~foot 
adit tunnel was driven. on one of the veins during the winter of 
1913-14. 

The country rock consists of graywaeke cut·by much altered light­
gra.y fine to medium grained granite dikes and masses. Several 
nearly parallel quartz veins are reported. At a.n elevation of 350 
feet an 18-inch quartz-filled Ilssu.re strikes N. 26° W. and clips 73° W. 
in graywacke. Faint secondary banding parallel to the walls shows 
in places. This vein is stripped to an elevation of 400 feet. A few 
hundred feet northeast of this vein is a. second vein, 10 to 14 inches 
wide, striking N. 20° W. and dipping 67° W. in a graywacke country 
rock. Secondary ba.nding parallel to the walls shows in places. 
The walls are free. The lowest showing on the property is at a.n 
elevation of 110 feet. This vein cots a. massive graywacke ledge 
and e. vertical granite dike 6 feet in width. A large granitic mass 
is intrusive into the gra.ywa.cke a.bout 100 feet ea.st of ~he vein. 
The width of the vein varies from 2 to 8 inches. The s trike is 
N. 15°-40° W. and the dip is 77° E. to vertica.l. The ore contains 
galena, gold, arsenopyrite1 a.nd sphalerite. 

Pro8ped of J. W. Reikr and M. J. Olson.-The prospect located 
by J. W. Reiter and M. J . Olson on Point Doran about August 27; 
1913, was not visited. The information regarding this property 
was obtained from J. W. Reiter. The vein i s located within 500 f eet 
of the tip of the point. The quartz ledge ranges in width from 
8 inches to 3 feet and is reported to be traceable about 200 feet. The 
same partners own two claims farther up Harriman Fiord, on which 
there are said to be six . parallel veins in gra.ywa.cke. These veins 
show from 8 to 30 inche.: of quartz. Stibnite occurs in one of the 
veins and cha.Icopyrite and galena in another. 

Sweepstake Mining Oo.-The property of the Sweepstake Mining 
Co., on Harriman Fiord, is above timber line on the south side of 
the fiord, near its head, at a.n elevation of about 600 feet. The vein, 
known aa the Imp, is se.id to have been discovered in July, 1912, by 
Chris Pedersen and Ole Hanson. Development work began in 
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November, 1912, and ceased in February, 1913. In August, 1913, the 
development~ consisted of a 150-foot tunnel and somt} stripping 
along the vein. - The country rock comprises interbedded slates 
and graywackes, thin bedded in places, in others principally gray­
wacke, cut by numerous acidic dikes 6 to 48 inches thick. The vein 
fissure crosses one of these dikes at the mouth of the tunnel. The 
vein is well exposed for about 150 feet. It strikes east and dips 
85° N. at its upper end, and strikes S. 84° W. and has a vertical dip 
at the lowest exposure. The width varies from 1 to 5 feet. The 
upper or east half of the outcrop average'3 3 feet in width; the re­
mainder of the vein ranges in width from 10 to 18 inches. The walls 
are free in some places and frozen in others. No gouge is visible. 
The quartz vein filling appears to stop at the dike, and irregular 
bunches and stringers of quartz cement the shattered dike . The 
narrower parts of the vein are the moro mineralized. Secondary 
banding parallel to the walls is also prominent in the narrow part of 
the vein. Gold, arsenopyrite, pyrite, sphalerite, galena, chalco­
pyrite, stibnite, calcite, and quartz were observed in specimens· 
taken from the outcrop and obtained from the tunnel dump. 

Prospect of White & Jones.-The Skypilot ledge, located by Frank 
White and Harold Jones in September, 1912, is on the north side 
of Harriman Glacier, about 600 feet abov& sea level. This pros­
pect was not visited, the information given regarding it having 
been furnished by Frank White. The country rock is conglomerate 
and slate. The vein is reported to be traceable 450 to 500 fee~ 
and to range in width from 2 feet at the lower end to 5 fe~t at tha 
upper. Gouge occurs on both walls. The vein is said to strike 
northwest and to have a vertical dip. The ore pans free gold and is 
said to assay well. 

PORT WELLS. 

HARRISON l.AGOON (HARRIS SLOUGH). 

O"l8en & Viette daims.-Tb.e Dominick ledge is about 2 miles from 
Port Wells, at an elevation of 1,300 feet, on the north side of a cirque 
at the head of a creek draining into Harrison Lagoon. The lead is 
above timber line. It was located in September, 19127 by Hogan 
Olsen and Dominick Vrette. The developments in the fall of 1913 
consisted of a short crosscut tunnel, some stripping, and a trail to the 
shore. Eight men were at work on the prope,rty at that time. 

The country rock consists of argillites and graywackes intruded by 
a large dike or boss of medium-grained light-gray igneous rock. 
The ore deposit lies in a well-defined fissure, 3 to 4! feet wide, with a 
strike of S. 30° W. and a dip ranging from 80° E . to vertical. This 
fi.'38'u.re is reported to be traceable about 2,000 feet. The shear zon& 
carries considerable waste material and at no place is the fi'38ure 

• 
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filling known to be all quartz. A maximum of .2 feet of quartz is 
reported. The shattered fissure filling is :in places silici:fied a.nd 
cemented by the quartz. Gouge occurs on both walls, ranging .from 
thin sea.ms to layers 4 inches thick. =Qua..rtz, calcite, pyrite, sphal­
erite, gold, and cb.alcopyrite occur in the ore. The gold is all :fine. 

SHORB BBTWB:SN HARRIBON .LAGOON AND HOBO BAY. 

Granite Gol,d Mining Oo.-The property of the Granite Gold Mining 
Co., better known locally as the Ta.tum property, is on the west side 
of Port Wells on a.n eastward-facing timbered slope bordering a. small 
bight in the cQa.st between Hobo Bay and Harrison Lagoon. The 
original discovery, at a.n elevation of about 580 feet, is on the end 
line between the Port Wells No. 1 and the Port Wells No. 2 claims. 
A trail extends from the shore to the workings. 

The vein was discovered July 19, 1912, by M. L. Tatum and 
Jonathan Erving, and a she.ft was sunk on the vein. .About 5 tons 
of ore taken from the sha.f t are said to have been shipped in Decem­
ber, 1912. The developments .August 22, 1913, included a 30-foot 
incline shaft, a 170-foot crosscut tunnel with 2 drifts on the vein, 75 
and 60 feet long, 150 feet from the ,mouth of the tunnel; suma.ce 
stripping; and a log cabin. The Granite Gold Mining Co. was incor­
pornted later, additional underground development work was done, 
and a mill was erected during the winter of 1913-14. 

The country rock consists of interbedded slate.a, gra.ywackos, a.nd 
blue-black argillitcs cut by large masses of considerably altered 
medium-grained.light-gray to greenish-gray granite. The ore deposit 
occupies a :fissure striking S. 75° W. and dipping 60° N. in the shaft 
and striking N. 50°-72° W. a.nd dipping 43°-55° N. in the tunnel a.nd 
drifts. The width of the :fissure varies from 3 inches to 3 feet and 
greater widths are reported in recent developments. The lead is 
traceable on the surfaces about 150 feet. The wells are free, gouge 
showing on both walls in the upper part of the sha.f t. The walls 
in the shaft are slate and graywacko. In the tunnel .and the .drifts 
the hanging wall is granite. The :fissure filling is shattered graywacke, 
quartz veins or a quartz network cementing the shattered gray­
wacke and inclosing the angular graywacke fragments in a network 
of porous white crystalline quartz. 

The gangue minerals include quartz, calcite, and a brownish­
weathering carbonate. The quartz is open textured, like a mass of 
interlocking crystals. The metallic· ore minerals are gold, pyrite, 
sphalerite, stibnite, galena, arsenopyrite, and chalcopyrite. High 
assays are reported from some oi this ore. 

BODO DAY. 

Rud, Gauthier & Oooper prospect.- The prospect of · F. W. Reed, 
Burt Gauthier, and H.B. Cooper is on the south shore of Hobo Bay 
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near its head. It was located in June, 1912, by the present owners. 
The development.a in September, 1913, included a 160-foot crosscut 
tunnel at an elevation of about 40 feet, a. shallow shaft on the lead 
about 60 feet above the tunnel, open cuts, s tripping, a 25-foot adit 
tunnel-on. t.he shore, a. 30-foot winze in this tunnel, and a log cabin. 

The country rock consists of interbedded black slate and dark­
gray graywackes. The ore body occupies a fissure, which has been 
stripped at intervals for 800 or 900 feet. The :fissure strikes between 
S. 30° W. a.nd S. 60° W. and dips about 70° N. It ranges in width 
from 30 to 36 inches. The :fissure filling is crushed slate and gray­
wacke wjth quartz stringers and lenses. Tho proportion of quartz 
v&riee in different places in the fissure. The width of the quartz 
lenses ranges from 3 to 14 inches. One 8-inch lens was traceable 
25 feet. Quartz, calcite, pyrrhotite, chalcopyrite, spba.lerite, and 
pyrit.e· occur in the ore, wb ich is also reported to assay well in gold. 

B:&'ITLB8 liT. 

Yakima lMge.- The Yakima. ledge 1.s on the north shore of Bottles 
B&y near it.a head. I t was located June 12, 1912, by Joshua Brereton, 
Teunes Oome, and Ben Howell. The developments include a 25-foot 
tunnel and some stripping. The country roek is graywaeke and slate. 
The tunnel is driven along a vein striking N. 12° E. and dipping 80° 
W. This vein has been tr~ed 60 feet. The width of the fissure 
ranges from 10 to 31 inches and the width of the contained quartz 
ranges :Crom 10 to 31 inches also, although in places there is as much 
as 15 inches of crushed slate fissure filling. Secondary banding par­
allel to tho walls is ovident in places. The walls are :Cree and tho 
hanging wa.U in places shows heavy gouge. The ore contains quartz, 
calcite, gold, pyrite, spho.lerite, arsenopyrite, galena, cha.lcopyritc, 
and pyrrhotito. 

Hermann ch Eatqn prospect.-The H ermann & Eaton prospect is 
on Eaton Creek about o. mile northwest of the head of Bettles Bay. 
This property, known ns the Minernl King group, is said to have been 
located by George H. H ormann Juno 4, 1912. The developments 
include an incline shaft, reported to bo 117 feet deep, a 65-foot drift 
on the vein at the bottom of the shaft, some str.ipping on the lead, a 
shait house coveting hoisting engine, pump, and boiler, and a trail 
from the shore to the property. 

The country rock is fine-grained dark-gray graywacke and argillite. 
A large dike is reported to cut these metamorphic rocks a.bout 100 
feet from the vein. The ore deposit occupies a fissure and is traceable 
a.bout 200 feet. The fissure strikes N. 26° W. and dips 45° E. at the 
surface and 50° E. ln t.he lower part of the shaft. The width of the 
fissure filling is from 2 to 6 feet and averages about 3 feet. The pro­
portion of quartz to tthattered graywacke in the filling varies. The 
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fissure is exposed in the streo.m 75 feet west of the shaft, where 
its filling is about 6 feet wide a.nd consists mostly of quartz but 
includes some graywacke. Twenty-five feet below the collar of the 
ehaft 13 inches of quartz occurred in a 39-.in.ch :fissure. At 60 feet 
the :fissure was 23 inches wide, 19 inches of which was quartz. The 
quart z veins parallel the walls and there a.re very few cross fractures. 
Large lenses of quartz, 15 to 25 feet long, overlap, pinch out, or play 
out into string3rs which in places unite with similar stringers from 
other lenses to form veins, or the s tringers themselves widen until 
they arc several inches across. The banging wall of the :fissure 
shows no gouge and most of the quartz veins break free from the 
gre.ywacke with no gouge. The ore contains quartz, calcite, spha.l­
er~te, pyrite, galena, chalcopyrite, gold, pyrrhotite, and arsenopyrite. 

Ge-0rge &i McFarland prospect.- The prospect of Harry George 
and J. W. McFarland is on the south shore of Bettles Bay near its 
head. It was located September 301 1911. The development work 
includes a 45-foot tunnel, a winze reported to be 40 feet deep in the 
tunnel, some stripping, and a cabin. The country rocks are slate.s 
and graywackes, which a.re intruded by acidic dikes. The lead has 
been traced about 50 feet. The tunnel is driven S. 26° E. a.long a 
fissure dipping 70° N. A narrow acidic dike is out by this :fissure 
at the winze. At the mouth of the tunnel are two sets of quartz... 
bea.ring :fissures. The width of the quartz varies from 1 to 12 inches, 
and the stringers are short. The ore contains quartz, gold, pyrite, 
and galena. 

BU)[M:ER BAY. 

Prospect. of Everson, Harris &i Parker.-Tho Hummer vein is 
about three-fourths of a mile northwest of the head of Hummer Bay 
on the south side of the valley, at an elevation of 400 feet. It was 
discovered June 101 19121 and located Juno 151 19121 by C. W. 
Everson, Fred Harris, and A. Parker. The developments include a 
40-foot tunnel with a 15-foot approach, a winze of unknown dep th in 
this tunnel, and some stripping. The country rock consists of slates, 
argillites, and · graywackes. The ore deposit consists of numerous 
irregular quartz stringers in folded, faulted, and sheared slates, 
argillites, and graywackes. A width of about 10 feet of this striuger 
lode is exposed. The general strike is from S. 10<> W. to S . 40° W., 
and the dip is 60° W . The quartz stringers arc in general parallel to 
ea.ch other and to the strike of the lode. These stringers r ange in 
thickness from 1 to 12 inches. The longest stringer is traceable 
about 60 feet, its width varying from 3 to 12 inches. The winze is 
sunk on this stringer. Some of the stringers break free; others ho.ve 
frozen walls. Th~ mineralization appears slight. Quartz, a. cream­
colored, brown-weathering carbonate, galena, pyrite, and cha.lcopyrite 
we1·e recognized in the ore. 
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PIOOT BAY, 

Wutburg &; D<>menut pro8pect.-The Tomboy ledge of Isaac 
Westburg and Joseph Domenzet was not visited. The following in­
formation regarding it was furnished byJosephDomenzet. The vein 
is at an elevation of nbout 2,500 feet on the ridge north of Pigot Bay. · 
It is about 3 miles from Port Walls. The trail to the prospect leaves 
the head of a small bay between Hummer and Pigot bays. The 
vein was located July 24, 1912. The developments consist of a 16-
foot tunnel and some stripping. The vein h!l.S been traced about 
250 feet and tanges in width from I to 28 inches. About 100 feet of 
the vein will average 22 inches in width. A specimen of the ore 
furnished by Joseph Domenzet contained quartz, gold, galena, and 
limonite. 

Dunk'lte &; Rei"flAJ pro8pect.-The Black Bear a.nd Yellow Horse 
claims of E . A . Dunklee and J. J . Reilly are on the north side of the 
Pigot Glacier stream valley, a mile or more northeast of the head of 
Pigot Bay, at an elevation of about 700 feet. These claims were 
located July 7, 1913. The developments comprise a 5-foot tunnel 
with a long approach, some stripping, and a trail to the head of Pigot 
Bay. The country rock is argillite cut by acidic dikes. The vein 
lies in a small well-defined :fissure, which cuts the argillites and a 9-foot 
dike. The :fissure strikes S. 63° W. and dips 60° N. It is traceable 
for about 250 feet. The avorago width is probably less than 6 inches, 
but the vein shows from 1 to 24 inches of quartz in different places. 
The walls are free and in one place 3 inches of gouge was observed. 
Secondary banding parallel to the walls is evident in places. The 
ore contains quartz, calcite, cbalcopyrite, gold, pyrrhotite, galena, 
arsenopyrlto, and sphnlorito. 

PAS&AOB 0 .6.Jr.t.L. 

The prospects on Passage Canal were not visited, but some inform&­
tion regarding them was obtained from prospectors who had seen 
them. Tbey are all on tho north side of the :fiord and according to 
the descriptions include gold-quartz veins, stringer lodes, and a. 
mineralized acidic dike. The rocks on the north side of the Portage 
Glacier Pass are in places slightly mineralized. 

Bull.ion kdg~.-Tbe Bullion ledge is near the east side of the foot 
of Billings Glacier and is about three-fourths of e. mile from shore. 
The inf orma.tion regarding this property was furnished by Teening 
Carlson. The lode was located in 1911 by Albert Nordstrom, Teen­
ing Carlson, and George Furman. I t is of low grade and is apparently 
a. stringer lode in slate. Tho mineralized zone is reported to be a belt 
of slate 3,000 feet long and J ,200 feet wide, with numerous quartz 
stringe:fS 1 to 18 inches wide from 1 to 10 feet apart in the slate. Fino 
free gold is reported in the ore. 
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Hillside vein.-The following information regarding the Hillside 
vein was furnished by John P. Hansen, who with JaJll6S· Young 
located the property August 28, 191-3. The vein. is at a.n elevation 
of about 1,000 feet near the head of a wester.ly tributai:y. of the Bil­
lings Glacier stream. The vein is said to be 30 feet in length and 3 
feet in width in the 'widest place. A specimen of the ore furnish~ 
by Mr. Hansen contained quartz, gold~ pyrrhotite, chalcopyrite, 
spbalerite, and galena. 

Prospect, of Ernest King.-:-According to .information furnished by 
Ernest King, who discovered this vein.Augµst 23, 1913, it is on the 
north side of Passage Canal a. quarter of a. mile from the head of the 
bay, a.t an elevation of 700 feet. It ia ·100 feet in length a.nd has a 
maximum width of 1 foot. The walls are said to be free. 

Oollim, Fish &l Barry prosped.-=-A miner.alized dike near the east 
side of the foot of Billings Glacier was located· in Augµst, 1912, by 
Philip Collins, G. Q;. Fish, and· George M. B8.ITY· The country rock is 
slate and graywacke. The ore body is reported to be a minera.liaed 
dike l! to 5 feet in width, which is traooable several thousand feet. 
The seams of quartz, which occur in fractures in the dike, vary 
greatly in thickness, the widest meM'lllling 8 inches. The ore is said 
to pan well. It contains quartz, calcite, a C'l?e&m--0olt>red., br-0wn­
wea.thering carbonate, arsenop~te, and gl!-len&. The dike is· greatly 
altered. 

· ESTBER ISLABD. 

Kawm.a11tgh & Boon prowpeot.-The prospect of H. C. Kav:ana.ugh 
and Auguat Boon is on the west side··of. Esther Isla.ndr a.. shor.t distance 
south of a large 'bay. J.t WtlS'low..\00 Septiember 12, 1911 . The only 
development consists of a 5-foot tunnel rut Bn· elevation of. 315 feet. 
A shipment of ore is reported to have been ma.de from this property. 
The ore deposit lies within the contact zone of the Esther granite. 
The ore body e-x-amined was a. shatteood gra.,.w~ bed· e:emented by 
irregular bunches and st1ingers of :fine-grain-ed dense· -~ quar-tz, 
which is tightly frozen to the gra.ywaclre. The ·ore body exposed &t 
the tunnel is about 20 feet long and 6 feet wide. The strike i&south­
west; the dip is vertical: A narrow ill~defined z-one· of 'bluish qua~, 
I to 4 inches wide; along the west wall carries considerable free gold. 
The ore contains quartz, chlorite, gold, pyrrhotite, galena}.chalcopyrite, 
and pyrite. 

Prospect of Fiih, OollirruJ & Stewart.- Tbe prospect of G. Q. Fish, 
Philip Collins, and E. D. Stewart is on the southwest part of Esther 
Island, at an elevation of 800 feet, about a mile fr.om the shOtle. It 
was located in September, 1912. The underground d-evelopment 
work consists of a 40-foot adit tunnel The ore deposit lies within 
the contact zone of the Esther granite· and the country rock consists 
of contact-metamorphosed argillites and graywacke. The ore body 
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lies in a. fissure striking N. 7°-22° E. a.nd dipping 85° W. to vertical. 
It is tra.oea.ble about 100 feet and ranges in width from 44 to 56 
inches. 'Ilhe walls a.re well defined, gouge appearing on both walls. 
In the twmel little quartz shows in the fissure except a. vein 1 to 4 
~ehes wide, which lioo a.long the hanging wall, but 2 feet of quartz 
is repor.ted fa -0ne of the surface showings. The ore consists of 
:fine-grained blnish~white quartz e~ gold, pyrrhotite, and 
chalcopyrite. 

UGI.XX DAY. 

- ElilAJrado ledge.-The ·Eldorado ledge is on the south shore of i. 

small bay on the west side of=Eaglek Bay. The lowest outcrop is at 
an elevation of 600 feet. The vein was located in June, 1913, by 
~ank 'White -and .Chris Pedersen. The country rock is slate and 
graywacke. The ore deposit lies in a fissure l2 to 48 inchea wide, 
which forms a pronounced gulch in the mountain side. This :fissure 
strikes app.roximately S. 40° W. and dips 75° N. and outcrops for 400 
feet. The banging wall is massive graywacke. The fissure ·filling is 
sheared and sh~ttered .slates and graywacke with quartz stringers 
and lenses. The 6mount of quartz in the fissure filling ·varies. A 
maximum ·Width of 2t feet of quartz is reported. A.t some places -the 
fissure contains llO qual'tz. The ore has a bluish-gray appearance. 
As.says on the fissure filling are said to show S4 to $5 in gold; assays 
on the quartz are r.epor.ted up to $100. Specimens of this ore were 
a&1a.yed ior platinum ior the Geological Survey with 'nege.tive results. 
The minerals in 'the ore include quartz, calcite, gold, arsenopyrite, 

· pyrrhotite, and pyrite. 
CtTLll088 ISLAJrD. 

Thomas-Oulross Mining Oo.1- The property of the Thomas-Culross 
Mining Co. is on the south side of Thomas Bay (Eagle Harbor), about 
1,500 feet from the shore. The lead was discovered and located in 
1907 by Albert Nord.Strom, Teening Carlson, Ludwig Christiansen, 
and two others, but was not held by them. On Oc~ber 2, 19101 the 
ground wa.S relocated as the Bugaboo No. 1 and Bugaboo No. 2 
claims by Ludwig Christiansen, N. L. Thomas, and M. G. Thomas. 
The developments on the propertyinclude a.140-foot crosscut tunnel at 
an elevation of 230 feet, two shallow prospect shafts on the vein, some 
trenching, and a frame bunkhouse erected at the bay shore. Five 
tons of ore is said to have been shipped to Tacoma. from this property. 

The lead so far as traced is all in greens tone. Slates and graywackes 
show in a stream bed about 50 feet north of the tunnel mouth, and 
everything north of that point appears to consist of slates with san dy 
phases and a few beds of graywacke. Tho greenstone-sla.te contact 
is not visible. 

• Considerable lllformation regarding Ulla p roperty waa furnished by W. L. Taylor. 
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The ore body lies in a fissure in greenstone. This fissure is traceable 
800 to 900 feet and is 36 inches wide. It strikes about S. 10° W. and 
has a vertical clip. Stringers and lenses of quartz occur in the sheared 
greenstone fissure filling. When the shear zone was cut in the tunnel 
only a few stringers of quartz, 1 to 3 inches wide, were found in the 
fissure. At one point on the outcrop of the lead, however, a quartz 
lens 4 to 14 inches wide has been stripped for 20 feet. Some of the 
quartz shows secondary banding parallel to the walls of tbe fissure. 
'l'he country rock is impregnated in places with arsenopyrite crystals. 
'l'he ore contains quartz, calcite, chlorite, arsenopyrite, pyrrhotite, 
gold, chalcopyrite, galena, and sphalerite. 

Prospect of John Sells.-The Culros,s No. 1 claim is on the south side 
of a small bay, on the west side of Cub;:oss Island, at an elevation of 725 
feet. It is about a mile west of the property of the Thomas-Culross 
Mining Co. · It was located October 5, 1911, by W. B. Harris, and 
relocated January 1, 1913, by John Sel~s. ~he country rock is 
schistose sandy slates, the schistosity, of which t/frikes S. 30° W. and 
dips 80° W. The ore body consists of closely gi'ouped quartz lenses 
and stringers, paralleling the schistosity of the c<;mntry rock in strike 
and dip. Irregular stringers and bunches of quartz also occur in the 
slates. The widths of the quartz lenses range from 4 to 59 inches and 
the maximum length exposed of any lens o'r:':stringer is about 15 feet. 
The quartz-veined area is about 200 feet in, length and has an apparent 
width of at least 15 feet. Pyrite was .the only sulphide recognized 
in the ore. 



MINING ON PRINCE WILLIAM SOUND. 

By B. L. JOHN:SON. 

GOLD MINING. 

WORK OF THE YEAR. 

Interest in the gold-mining developments on Prince. William Sound 
in 1913 centered in the Valdez, Tiekel, and Port Wells districts. Con­
siderable development work was in progress and some prospecting 
was being carried on in these districts in spite of the fact that the 
placer strike on the Chisana. caused a. rush of ma.ny of the local pros­
pectors to that district during the summer. In the fa.ll there was a 
rQ.Sh to the Nelchina placers. The micing developments in the Port 
Wells district up to and including 1913 are reported elsewhere in this 
bulletin. In the Tiekel district considerable development is reported 
on ·gold-quartz prospects on Hurtle, Glorious Fourth, Boulder and 
Fall creeks. Gold-quartz prospects have been located at different 
times on. the Prince William Sound shore of Kenai Peninsula, on 
Blue Fiord, McClure Bay, Jackpot Bay, and Kings .Bay. In 1913 
some pr98pecting was in progress, but no active development is 
known ro have been carried on. Gold-bearing gravels are reported 
on Nellie.Juan River. 

VALDEZ DISTRICT. 

In the Valdez district the Cliff mine was in 19131 as heretofore, the 
most important producer. The mill, with 6 Nissen stamps, was oper­
ated, except for short stops of some of the stamps, throughout the 
year. About 45 men were employed at the property. Three sbif ts 
were worked in the mill and two shifts in the mine .. The under­
ground developments are now said to total at least 8,000 feet. Devel­
opment work was carried forward on the 500-foot level until it was 
stopped by water, and the pumps were then pulled out and the 
water was allowed to rise within a few feet of the 300-foot level. In 
the fall of 1913 mining and development work was in progress on 
the 100, 200, and 300 foot levels and in the stopes between these 
levels. 

The Gold King, which is about 7 miles from tidewater on Shoup 
Bay, at an elevation of about 3,800 feet on a nunatak in the Columbia 
Glacier, made contributions to the gold production of the district in 
1913. A 3t-foot Huntington mill, run by gasoline engines, was 
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erected during the spring &nd ·summer o{ 1913. Milling started 
August 13, 1913, a.nd i t is said that between 200 and 300 tons of ore 
had been milled before the close of the season. Between 25 and 36 
men were employed by the company at different times. The under­
ground development work consists of the No. 1 tunnel, with 500 
feet of drifts and tunnels, a. 60-foot winze, and 90 to 100 feet of drifts 
from the bottom of the winze ; the No. 2 crosscut tunnel, 400 feet in 
length; the No. 3 crosscut tunnel, 45 feet in length, with 100 feet of 
drifts, and some open cuts a.nd stripping. A 110-foot raise is reported 
to have been put in later. The total a.mount of underground work­
ings is about 1,150 feet of drifts and tunnels, a 60-foot winze, and a 
110-foot raise. Severa.I buildings have been erected at the mine and 
a midway house has been built on the Shoup Glacier. A telephone 
line connects the mine with the buildings on Shoup Bay. 

The Cruneron-Johnson Gold Mining Co., on Shoup Bay, installed 
a 0..strunp mill a.nd concentrator. Power is furnished by a Pelton 
water wheel. The mill is said to have started late in July, 1913, 
and to have stopped about October 1, 1913. Nearly 200 tons of ore 
is reported to have been milled. An average of 30 men were employed 
on the property during the working season. A temporary tram was 
erected between the mine and mill; it was later dismantled. Nino tiJ.n­
nels, from 25 to 217 feet in length, a.re reported, the total work com­
prising a.bout 1,000 feet of tunnels and 76 feet of raises. Mining was 
in progress until the middle of September, 1913. 

A small 1-stamp mill was run on ore from the Minnie claim, and 
a.bout 4 tons of ore is said to have been milled. Two men were at 
work on the property during the summer of 1913. The total develop­
ments comprise 35, 20, 15, and 5 foot tunnels and a small cabin. 

On the Olson claims, on Shoup Glacier, one man was at work for 
a part of the season. The developments in 1913 included a 30-foot 
tunnel, a 130-foot tunnel, a 7-foot shaft, and some stripping and 
open cuts. 

On the Rambler claims 4 men are said to have driven 63 feet of 
tunnel, makihg the total length of the Rambler Tunnel 230 feet. It 
is also reported th;at an 18 and n. 20 foot shaft were constructed. 

An a.dit tunnel 130 feet long i.s said to have been driven on the 
Benc&-McDonald claims in 1912, but only assessment work was 
done in 1913. 

Two men are reported to have driven two short tunnels, 20 and 
32 feet in length, on c1aims adjoining the Minn.io and Bence--McDona.ld 
claims. 

A 32·-foot tunnel is reported to have been driven in 1913 on a 
claim situated between the Minnie and Ca.meron-Johnson claims. 

At the Alice Mines (Ltd.), on Shoup Bay, development work was 
stopped early in February. Fifteen men wero employed until Febru­
ary 11, 1913. The underground developments are said to comprise 
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a tunnel, a 100-foot shaft, 100 feet of drifts along the lead at the bot­
tom of the shaft, and a raise to the surf ace from the tunnel level 
above the shaft. 

Four men were employed by the Thompson-Ford Mining Co. in 
Uno Basin during the first half of the year and one man for the 
remainder of the season. The underground development work in 
the fall of 1913 induded a lower tunnel, 325 feet long, with 2 drifts, 
75 and 25 feet in length; a 150-foot raise from the lower tunnel to 
the surface; a 20-foot shaft and a 15-f oot drift from its bottom to 
the raise; and about 100 feet of drifts on a level 60 feet below the 
mouth of the raise. 

About 50 feet of underground work by 2 men is said to have been 
performed on the Guthrie & Belloli property in Uno Basin. The 
total underground development on this property now consists of a 
tunnel about 150 feet in length. 

The Sea Coast :Mining Co., on Shoup Bay, employed an average of 
12 men during the summer of 1913. The total underground work in 
October, 1913, comprised two tmmels, 50 and 238 feet in length, 
open cuts, and stripping. A large frame building has been erected 
at the shore, and e. small building on the trail to the mine. 

Assessment work was done in 1913 on the Bluebir.d group, near the 
mouth of Shoup Bay, and the total developments now comprise 115 
feet of crosscut tunnel, considerable stripping, a trail to property, 
and three buildings on the beach. Development work was in progress 
during the year at the Sealey-Davis property, on Shoup Bay, where 
two men were at work. Three men were engaged in development 
work on the Three-in-One property, near the mouth of Gold Creek, in 
1913. 

On Mineral Creek a 2-stamp mill is said to have been erected on the 
property of the Mountain King Mining Co. A crew of 15 to 18 men 
is said to have been employed and considerable development work 
done. Three tunnels, 50, 130, and 450 feet in length, are reported. 
Four men were also at work during the sun;uner on the Little Giant 
group, and two to four men were engaged in assessment and develop­
ment work on the Millionaire, Hercules, Big Four, Blue Ribbon, 
Olson & Woods, Willia.ms--Oentzler, Valdez Bonanza, and other claims 
on this creek. · _ 

The Valdez Mining Co., on Valdez Glacier, in 1913, drove about 
100 feet additional in its crosscut tunnel, making the total length 
of the tunnel a.bout 230 feet. The developments on the Ramsay­
Rutb.erford property in October, 1913, are reported to have included 
a 130-foot shaft and between 400 and 500 feet of tunnels and drifts. 
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COPPER MINING. 

CONDITIONS DURING THE YEAR. 

Comparatively little attention was paid to copper prospecting or. 
mining in 1913 in the Prince William Sound region outside of the de­
veloped and partly developed properties, The Ellamar and Beatson­
Bonanza mines made regular shipments, as in former years, and the 
Fidalgo Mining Co. joined the ranks of the producers. Large forces 
of men were maintained at Ellamar and Latouche throughout the 
year1 and a large force was employed at the Midas property during the 
spring. Eight men were employed continuously at the Fidalgo Min­
ing Co.'s property and several men were engaged in development 
work by the Fidalgo-Alaska Copper, Co. in the spring and fall. Two 
to four men were engaged in development an,d as(lessment work1 either 
continuously or for short periods, on; other Pfinc.e William Sound cop­
per prospects. An important event of the year ip. the history of copper 
mining in this region was the entr!\l'nce of thell_Granby Consolidated 
Mining, Smelting & Power Co. (Ltd'.) into the (l;'rince William Sound 
region through the purchase of the Midas coppe~1 property on Solomon 
Gulch in the Port Valdez district .. 

VALDEZ DIS'I'RIO',l'. 
I 

The Midas property on Solomon Gulch, '4~ miles from Valdez Bay, 
was bonded in the fall of 1912 to the Alaska Developmen.t & 
Mineral Co .. The developments on the property at that time are said 
to have comprised about 400 feet of underground work. Develop­
ment Work Was actively carried on by this company during the winter 
of 1912-13 and the spring of 1913. Twenty-five men are reported to 
have been at work on the property in March, 1913. In the later part 
of June, 1913, when this company gave up its option on the Midas, 
the underground development work is said to have amounted to more 
than 1,500 feet of tunnels, drifts, and raises. The prineipal develop­
ments consisted of two adit tunnels, each several hundred feet in 
le_ngth, with a vertical interval between them of ~2 feet, and three 
raises, two of which connect the two levels. No work was in progress 
in the summer of 1913. In the fall the property was bought by the 
Granby Consolidated Mining, Smelting & Power Co. (Ltd.), which 
began preparations for extensive development of the ore body. 

ELLAMAR DISTRICT. 

The earlier development work at the Ellamar mine was confined 
to the removal of a rich copper shoot. In recent years other parts 
of the ore deposit have yielded pay ore, containing gold as well as 
copper, and at present the entire sulphide deposit is being mined as 
ore. In 1913 the 400-foot level was unwatered and development 
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work was confined to the 200, 300, and 400 foot levels a.nd the stopes 
between these levels. The method of mining was changed during 
the summer, the filling system being than adapted . A new air com­
pressor , installed in the spring of J 913, furnishes air for a.ll undergroand 
work. A large 28-room bunkhouse with accommodations for 56 men 
wa.s completed, a small wireless plant wa.s installed, and a skipwe.y 
was erected at the end of the wharf for loading the ote dirootly on 
boa.rd steamers. An averago of 40 men worked on the property 
through the year. Steps were also ta.ken in HHS to increa.se the out­
put of this mine. 

No ore shipments were mo.do in 1913 from the property of the 
Threeme.n Mining Co. on Landlocked Bay, but underground develop­
ment work was in progress on the A. 0. Co., Montezuma., and Key­
stone claims. Ten men are said to have been employed early in the 
spring, but this force was later reduced to 4 men. The :field work of 
1912-13 ha.s demonstrated tho presence in ore from the Keystone 
ciaim of a copper-iron sulphido, contruning about 16 per cent copper, 
in intimate association with the chalcopyrite. The relative propor­
tions of the two sulphides in this oro a.re not known. 

The Le.ndlock Bay Copper :Mining Co. is reported to have bad 2 or 
3 men engaged in underground development work during a. part of 
the year . Assessment work only wa.s done on other properties in the 
Ellamar district. 

POB.T PIDA.LGO. 

Descriptions of the throe copper mines on the south aide of Port 
Fidalgo-the properties of the Fidalgo Mining Co., the Fidalgo­
Alaske. Copper Co., and tho Dickey Coppor Co.- are included in a 
fox th.coming report on the Ellamar d.i3trict. Their history and 
development e.re summarized briefly here. 

The property of the Fidalgo Mining Co. was discovered in 1905 by 
T. W. Blakney and H . H. Herren. The Ficialgo Mining Co. wa.s incor­
porated about e. year later. During the summer of 1907 the p1esent 
lower tunnel was dtiven about 400 feet. In October, 1912, the devel­
opments consisted of about 600 feet of undorground work. The mine 
was operated continuously in 1913 with an average crew of 8 men, 
working one shift each day. The main underground developments 
at present include a lower adit tunnel 450 feet in length at an elevation 
of about 850 feet, an upper tunnel 240 feet long, 100 feet above the 
lower tunnel, e. raise connecting thoso two tunnels, e.nd stopes between 
the two levels. A 65-foot ra.isa connecting the upper tunnel with the 
surface is reported to bo.ve been put through late in the fall of 1913. 
A 2,000-foot two-bucket aerial tram was completed early in 1913. 
The surface improvements on the propePty include trails, who.rf, ore 
bunkers at the land,wo.rd end of the wharf, aerial tram connecting 
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the lower bunkers with ore bunkers and sorting house a.t the upper 
terminal of the tram, log eating and sleeping quarters at an elevation 
of 8~5 feet, log blacksmith shop and log gasoline engine shed a.t the 
mouth of the lower tunnel, and a log ca.bin and shake shed on shore 
1,000 feet east of the wharf. A 900-foot surface tram connects the 
mouth of the lower tunnel with. the upper terminal of the aerial tram. 
The upper ore bunkers a.re reported to hold about 50 tons. The lower 
ore bunkers are of logs and have a reported capacity of. about 500 
tons of ore. The first shipment of ore from this property was made 
in February, 1913, to the Tacoma smelter. Several other shipments 
were made later in the year. 

The property of the Fidalgo-Alaaka. Copper Co., better known 
loco.Uy as the Schlosser property, is said to have been discovered in 
June, 1907, by .Charles Schlosser. The Fidalgo-Alaska Copper Co. 
was then formed and development work wns started in the fall of 1907. 
Considerable underground work has since been done. A small crew 
of men were at work on the property in the spring of 1913. The prop-. 
erty was idle during the summer, but development work was again 
started in the fall a.nd a shipment of ore is said to have been ma.de to 
the Ta.coma smelter later in the year. Several hundred tons of ore 
a.re reported to have been shippsd in previous years. The under­
ground workings in July, 1913, comprised the lower tunnel, at a.n 
elevation of a.bout 800 feet, with 550 feet of crosscuts and drifts, two 
stopes, and a raisej a forked tunnel at 950 feet elevation, the tunnel 
forking at the mouth into two branches 75 and 600 feet in length, 
with a. raise in the long branch; a short tunnel at a.n elevation of 1,005 
feet forking 45 feet from the mouth into two bro.nchos 10 and 15 feet 
long; two shallow shafts, at an elevation of 1,060 feet, one o! which 
extends down into the west branch of the upper forked' tunnel; three 
other short tunnels, a shallow sha.f t, open cuts, and stripping. The 
surf ate improvements included trail, wharf,. ore bunkers at wharf, 
frame building close to ore bunkers, an aerial tram, reported to be 
2,800 feet long from the wharf to the mine, and several log buildings 
at the mine. A. portion of the wharf was washed away during the 
summer of 1913. 

The prospect of the Dickey Copper Co., known locaUy as the Mason 
& Gleason claims, was discovered by George Ma.son and Mark Glonr 
son in July, 1907. A.bout 50 feet of underground work had been 
done when the property was bonded in 1910 to W. A. Dickey, who 
later bought it. Some development work was done in 1911 and 1912. 
In the spring of 1913, with 4 men at work on the property, the trail 
was constructed, ore bunkers were built, 110 feet of tunnel and 70 
feet of d.rif t were driven, and a.bout 600 tons of ore were mined. 
Operations were discontinued July 1, 1913. No ore shipments had 
been ma.de to that date. The underground developments in July, 
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1913, included a lower tunnel with several hundred feet of drifts and 
crosscuts and a raise; an upper tunnel 125 feet long, with a 25-foot 
raise, and a stope 30 by 8 feet, extending from the tunnel to the 
surface; an intermediate tunnel 35 feet long between the upper and 
lower tunnels; a 30-foot winze connecting the upper a.nd intermediate 
levels; and a short crosscut tunnel on the outcrop of the lead. Sur­
face improvements consisted of a. 2-mile trail to the shore of Irish 
Cove, a small shake warehouse on the shore, a log cabin a.t the mine 
workings, two log oro bunkers, with a. total capacity of about 800 
tons, just below the mouth of the lower tunnel; two shake sheds at 
the mouth of the lowei: tunnel; and a log blacksmith shop o.nd a small 
log ore shed at the mouth of the upper tunnel. The ore mined, a.bout 
600 tons, was, in July, 1913, stored in the ore bunkers. 

LATOUCHE AND XNIGHT ISLANDS. 

The Beatson Copper Co., on Latouche Island, was a regular shipper 
of copper ore in 1913 to the Ta.coma. smelter. An average of about 
60 men were employed during the year, working two shifts of 8 hours 
ea.ch. A.t times during the summer this force is said to have de­
creased to about 40 men. Development work in 1913 consisted in 
drifting south in the ore zone on the main level, removing the over­
burden from the outcrop of the ore body, and mining the ore in the 
bluff pit by the glory hole method. The ore was tram.med from the 
main level to the sorting house, hand sorted, and stored in the ore 
bunkers. It was loaded on the steamers by an electric belt con­
veyor. Only assessment work is reported on Knight Island. 

UNAXWIX INLET, WELLS BAY, AND GLA.OIB:& ISLAND. 

Assessment w.ork was performed on copper prospects on Unakwik 
Inlet, Wells Bay, and Glacier Island. Some short tunneJs are re­
ported on copper properties on Siwash Bay. 





GOLD LODES AND PLACERS OF TBE WILLOW CREEK 
DISTRICT. 

By S. R. CAPPS. . 

INTRODUCTION. 

The term Willow Creek district is commonly used to designate a 
rather indefinite area. in the southwestern portion of the Talkeetne. 
Mountains. The name ha8 gradually come to be applied not only 
to the basin of Willow Creek, which drains most of the western por­
tion of the area, but also to all the mountainous portion of the basin 
of Little Susitna. River, and it is in this more general sense that the 
term is used int.his report. The area considered lies between. latitude 
61° 40' a.nd 61° 52' and longitude 149° 7' and 149° 30'. Both topo­
graphic and geologic maps of the region have a.heady been pub­
lished, but these are on a relatively small scale. The base map used 
for the present investigation will be published on a scale of 1 to 
62,500, or approximately 1 mile to l inch. This map and a geologic 
map of the same area are now in preparation and will be published 
later with a more complete report on the ge0logy and mineral 
resources of the district. 

In 1898 G. H. Eldridge and Robert Muldrow,1 of the United 
States Geological Survey, ascended Susitna River and crossed the 
divide to the head of Nenaua River. In 1905 G. C. Martin 3 spent 
three weeks in a study of the lower Matanuska. Valley coal field. 
His geologic map included a portion of the Little Susitna basin. 
During the same year W. C. Mendenhall,8 while attached to a War 
Department expedition in charge of Ca.pt. F. W. Glenn, had ascended 
Matanuska. River to its head and crossed the broad basin to the north­
east as far as Delta. River. The next geologic expedition to the 
TalkeetnaMountains was undertaken in 1906, when T. G. Gerdine 8Jld 
R.H. Sargent carried a reconnaissance survey a.round this mountain 

'Eldridge, G. R., A reoonnalssanoo in lhe Sushitru. basin llJld adJacent territory, Alaskll, In 1898: U. s. 
0901. Survey T'!nmt:letb Ano. JUpt., pt.. 7, pp. 1- 29, 1900. 

•Martin, G.' c., A reconnaissance or the Yataouska coal Jlcld, Alaska, In 100/l: U. a. Goo!. Survey 
Boll. 289, 1906. 

• li!endenluill, W. C., A reconnaissance rrom 11.eswTectlon Bay to I.he 'hnana ·River, Ala.,lln: U. S. Oeol. 
Sarvey Twentieth AJUL Rept., pt.. 7, pp. 20/i-.340, 1900. 
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mass, and Sidney Paige and Adolph Knopf 1 mapped the geology of the 
area surveyed. Their geologic map covered the Willow Creek district, 
but the small scale of the map OJld the hasty manner in which t.hefield 
work was necessarily done imposed sharp limitations upon the &mount 
of detail which could be presented. Paige spent only a. few days in 
the Willow Creek district, but in that time he succeeded in dividing 
the rocks into the three main groups, which a.re still recognized. In 
1910 F. J. Katz &nd Theodore Chapin, &fter having spent the summer 
in the Matanuska coal field, made a four days' trip into the Willow 
Creek district. In Katz's reports on the geology and mineral 
ra'louroes of the area he described the economic development which 
had ta.ken place up to that time 8Jld made some corrections to the 
geologic map of Paige Md Knopf. 

GEOGRAPHY. 

S'Ult.ll'AOE FEATURES. 

The Willow Creek district includes the southwest corner of the 
Talkeetna Mountains. It is bordered on the sou th by the rolling, 
lake-dotted lowland which lies between Knik Arm and the moun­
tains, and on the east by the broad Susitna. Valley. The aooom­
pa.nying map (PL X ) does not extend f a.r enough westward to embrace 
all the area. commonly included in the district, but it shows that 
portion in which valuable discoveries of minerJl.1.s have been made. 
The district is limited on the east and north by the basins of Little 
Susitna. River and Willow Creek and their bendward tributaries. 
The mountains rise to heights of about 4,000 feet at the western edge 
of the area mapped, but increase in elevation to the ea.st and north, 
the highest peaks in the district, near the head of Little Susitna 
River, reachlng elevations of almost 61000 feet. West of a north­
south line through the mouth of Craigie Creek the mountain tops a.re 
smooth and rounded. East of that line they are generally ragged 
and contain many narrow ridges and sharp peaks. The valleys in 
genera.1 a.re widely U-shaped a.nd bead in cirques. 

Except for the south front of the mountains, Willow Creek drains 
the western half of the district, :flowing nearly due west to empty into 
Susitna River. Little Susitna River is much the largest s tream in 
the area. Its bed is filled with large bowlders; a.nd although its 
course in the mountains is only 15 miles long, it drains several smalJ 
glaciers a.nd before emerging from the mountains has so greatly 
increased in volume that during the summer season it can be forded 
with diffi.oulty and only at a. few places. In the winter alJ tbe strea.ms 
freeze over and their :How is greatly reduced. 

1 P1llge, SidDey, and Kllopf, Adolph, Oeoloelo TeClOl1Dalssanc in the llatanuslta and Talkeetna basfns, 
Aluka: u. s. OeoL Survey Dull. 327, 1(1()7. 

•Kata, P.1., Anoonn•fpt0 oeoftbe Willow Creek cold ncJon: U. 8. GeoL Sarvey Bull. 480,pp. t»-W, 
lOlL 
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GLACIATION. 

The present surface forms of this district are in large measure due 
to the erosive action of the great glaciers which once occupied all the 

· valleys. Four glaciers stili exist in the district (see Pl. X), but these 
are ell small and are only the disappearing remnants of vastly greater 
ice tongues. At a time geologically not long ago all the larger valleys 
in the Talkeetna Mountains were occupied by ice tongues which 
pushed down from tbe valley heads and extended beyond the moun­
tain borders. The Susitna Valley was then occupied by a great ice 
:field, extending at least as far south as the Forelands, and the Mata­
nuska Valley contributed a great ice stream to this glacier. 

ROUTES OF TB.A VEL. 

The village of Knik, on the northwest shore of Knik Ann, is the 
center of supplies for the Willow Creek district. Knik is above the 
head of navigation for ocean-going vessels and can be reached by 
launch only at high tide. At low tide the tidal flats off the town a.re 
bare. The upper part of Cook Inlet is closed to navigation during 
half of the year on account of the formation of ice. During the open 
season of 1913 one stearoship, plying from Seattle through south­
eastern Alaska to ports on the Gulf of Alaska and Cook Inlet, made 
trips at intervals of three weeks to Knik Anchorage, at the mouth of 
Ship Creek, a.bout 18 miles below Knik. From the anchorage all 
freight is lightered in scows to Knik, and passengers are transferred 
by launch. Steamships of another line call weekly at Seldovia, in 
lower Cook Inlet, and some freight and passengers are brought to 
Knik from that point in small steamers or launches. In the winter 
the mail is brought by dog sled overland from Seward to Turn.again 
.Arm, and thence across the divide at the bead of Crow Creek and 
around the head of Knik Arm to Knik, but this service is slow and 
iITegula.r. 

From Knik to the mines of the Willow Creek district two summer 
trails were formerly in general use. One headed north from Cotton­
wood, crosaed the Bald Mountain ridge to Wet Gulch, and thence 
followed up Willow Creek to the camps. This trail is still used 
occasionally. The other route was the old Carle wagon road from 
Knik, leading in a northenst direction to Little Susitna River below 
the canyon and thence up that stream and Fishhook Creek. In tlie 
spring of 1913 a new wagon road, following in a general way the route 
of the Carle road, was completed by the Alaska Road Commission to 
upper Fishhook Creek. This road is well graded, is furnished with 
good bridges, and is now used for practically all the summer travel 
to the mines and also for winter travel to the Fishhook and Little 
Susitna basins. The winter road for sledding to upper Willow Creek 
heads north from Knik, skirts the west end of Bald Mountain Ridge, 
and proceeds up Willow Creek. 
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The summer freight rates by wagon to upper Fishhook Creek are 
4 to 5 cents a pound. To Willow Creek supplies must be transported 
by pack horse from Fishhook Creek, a.ta considerable additional ex­
pense. In winter freight may be sledded to the camps by ei$er the­
new wagon road or the Willow Creek winter road at about half the 
cost of summer haulage. 

VEGE'J1ATION • 

.All the mines and nearly a.U the prospects in this district a.re located 
above timber line, and the problem of obtaining WO)d for lumber 
and for fuel is a. serious one. The prospector for bis ce.mp purposes 
usee alder almost exclusively, as it may be obtained at much greater 
elevations than the more desirable spruce,, but even the alder must 
in many places be brought for a distance of 2 or 3 miles. In Little 
Susi.tna Valley soµie good spruce formerly grew as far north as the 
mouth of fuhhook Creek, but the demand for this timber has already 
ca.used the cutting of practically all the good trees above the canyon, 
and it is now necessary to haul logs a distance of about 7 miles to 
the mines on Fishhook Creek. Timber for the mi.ne on Cra.igie Creek 
i'l obtained at a distance of about 4 miles, the upper limit of spruce 
being at about the mouth of Craigie Creek. Spruce trees 2 feet in 
die.meter at the base are not uncommon and furnish a. very fair grade 
of lumber for mining uses. Spruce is also generally preferred for 
firewood. Some cottonwood grows in the valleys, and birch is com­
mon in the lowlands and grows locally up to elevati~ns of about 11500 
feet. Alder3 grow profusely in the timber and just above timber 
line, and patches of them may be found up to elevations of 2,500 
feet. Small willow bushes extend even farther up the valleys. 

Forage for stock is everywhere abundant from the middle of .May 
until early in September, when the first heavy freeze of autumn usually 
occurs. The commonest grass is the redtop, which grows in great 
luxuriance, both in the timber and above it to elevations of a.bout 
21500 feet. After frost comes this grass withers and loses its nutri­
tive value and stock must be fed on grain and hay. 

GEOLOGY . 

. The general distribution of the rock types represented in this dis­
trict is shown on Plato X. This map differs in some details from 
the previously published geologic maps of th.e area, but the main 
subdivis:ionc;i shown are the same as those made oµt by Paige and by 
Katz. No determinable fossils were found during the present inves­
tigations, and the age of one of the rock gr<>ups is not known, while 
that of two other groups can be inferred only by comparison with 
rocks in adjacent areas in which more definite evidence could be 
obtained. 
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The oldest rocks of the district lie for the most pa.rt between the 
crest of Ba.Id Mountain Ridge and Willow Creek. These are highly 
fissile, thoroughly foliat.ed mica schists and a.re very uniform in ap­
pearance throughout their extent. On the north they are cut off 
by the intrusive quartz diorite; on the south they are in part overlain 
by gneisses and in part by the Tertiary sediments. The schibts a.re 
described by Paige and Knopf 1 as garnetif erous mica schists and 
cblorite-albit.o schists. They have been intruded by some dikes, 
which have themselves suffered metamorphic;;m a.long with the schists. 
As wiU bo shown later, the schists are probably the source of some 
of the placer gold of the district, but although they a.re cut by numer­
ous quartz veins, including some of considerable size, no encouraging 
gold-lode prospects have been found in the schist area.. 

The rocks next younger than the schists are the granitic rooks and 
assooiated gneisses. A l&rge pa.rt of the Ta.lkeetna Mounts.ins is 
formed by a. great intrusive body of granitic texture, which is often 
spoken of as granite, but most of which is more properly termed quartz 
diorite. This rock cuts the older schist and is thus younger . Near 
the southern edge of the quartz diorite mass, espooia.lly near Fishhook 
Creek and eastward to the border of this district, the rock shows a 
decidedly banded gneissic structure and includes considerable masses 
of basic crystalline rocks and some large b odies of nearly pure horn­
blende. In many pla.ces the unaltered diorite seems to merge grad­
ually into the gneiss, but east and southeast of Government Peak the 
gneissic character is particularly well developed ; the banding is very 
pronou.nood, and it appears likely that some meta.J'.!lorphosed sedi­
ments are included in the gneiss. From a. study of this looality a 
suspicion a.rises that the gneisses are older than the unaltered granitic 
rocks, but in the present investigation it was not found to be pra.cti­
ca.ble to separate the gneisses from the unaltered quartz diorites, and 
they have been mapped as a unit. The granitic rocks of the Talkeetna. 
Mountains we.re assigned by Paige and KnopP to the Middle Jurassic. 

The youngest indurated rocks of the district constitute a. thick 
series composed of arkoses, shales, sandstones, and conglomerates. 
These were deposited upon an old erosion surface and lie upon both 
the gneisses and the schist. They cover the south slope of Bald 
Mountain Ridge and form the southeast rim. of the portion of the 
Little Susitna. basin included in this investigation. The beds contain 
abundant fragment.a of leaves and plants, but none were found that 
were sufficiently well preserved to be identifiable. In the eastward 
continuation of this formation, however, Paige and Knopf and Martin 
and Katz• found plant remains which have shown the beds to be oi 
Eooone age. 

•rage, BldJ>ey, and Knop!, Adolph, op. cit., pp.10-ll. 
• .Paige, Sld.o.ey, and Knopf, Adolph, op. ell., pp. 14-lb. 
• ltCartin, o. 0 ., and Kat&, F.1., Geolcgy and co&! &Ida of Ule lower Matanuaka Valley, Alaa):a; u. B. 

OeoJ, Burvty Bull. 600, 1912. 
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The deposits left by glaciers and streams a.re largely confined to the 
valleys. The glacial deposits consist for the most part of clayey 
materials in which bowlders, gravels, e.nd angular pieces of rock are 
embedded. In Little Susitna Va.Hey, at the mouth of Fishhook Creek, 
the valley sides are covered by this ma.teria.1 for over 1,000 feet above 
the river, and bedrock crops out in the valley bottom a.t only a few 
places between the canyon e.nd the cirques in which the river and its 
tributaries head. Lower Willow Creek ba.s also extensive deposits 
of glacial materials. The present stream gravels are of remarkably 
small development in this district. The larger streams for most of 
their length occupy valleys trenched into the glacial material .APJ a 
result the streams have been employed since the retreat of the glaciers 
in deepening rather than widening their valleys, e.nd the stream beds 
are consequently narrow and a.re filled with large bowlders. In the 
area. shown on Plate X, Little Susitna. River and its tributaries have 
developed no considera.ble flood plains, and the gravels occupy too 
small a.n area. to be shown on a. map of this scale. Willow Creek below 
the mouth of Grubstake Gulch ba.s a gravel fiat which in places reaches 
a width of several hundred feet. 

MINERAL RESOURCES. 

GENERAL P'EATURES. 

The mineral resources of the Willow Creek district that have been 
sufficient to encourage mining and prospecting a.re the gold-quartz 
lodes and gold placers. The gold placers as developed in 1906 ha.ve 
been described by Paige e.nd Knopf .1 

By 1909 reports of the discovery of gold lodes in the district had 
begun to attract attention, and Brooks 2 published a brief ac.count 
based on reports of prospectors and others. F. J . Katz e.nd Theodore 
Chapin were the first members of the United States Geological Survey 
to study the gold lodes, and the results of their four days' visit to the 
district were published in 1911.1 Short accounts of the de~elopments 
in this mining district in 1911 and 1912 were given by Brooks,• who 
visited the ea.stern part of the district in 1912. 

GOLD PLACERS. 

GRUBSTAKE GULCH. 

Practically all the placer gold tha.t ha.s been recovered from this 
district has been mined on Grubstake Gulch and on Willow Creek 
near the mouth of Grubstake. According to 0. G. Heming, the :first 

1 Paige, Sidney, and Kn.op!, Adolph, Recvmnelsannt In UM Matallmka md Talkeetna basins, witb notes, 
ontbeplaoerso!lhead)aoent reglon: U. 8. Oeol. Survey Bull.814, pp. U&-118, lDO?; Geologlcrecmn•tssnce 
In the Mat&nusb and Tallteetna bMIDI, Alaska.: U. 8 . Oeol. Survey Bull. 327, pp. ~7, lll07. 

•Brooks, A. .IL, T be m.lnlng lnduatry In 1000: U. 8. O.ol. Baney Bull. 442, pp. 3$-30, 1910. 
1 Katz, F. 1.1 A reoon°•fs•nce or tbe Willow Creek Sold ncloD: U. 8. o.ol. Survey Bull. 480, pp. ~ 

162, 1911. 
• Broob,A. R., TbemlDJng lndunry tn 1911: U. 8 . O.al. Survey Bull. QO,pp. 28-20, 1911; Tbemlnlne 

industry in 1912: u. s . Oeol. Survey Bull. 6'2, p . 39, 1912.. . 
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two claims were staked in 1897 by M. J . Morris e.nd L. H. Herndon 
on Willow Creek at the mouth of Grubstake. In 1899 A. Gilbert 
staked two claims on lower Grubstake Gulch. In 1900 the Klondike 
& Boston Co. bought up the claims on Grubstake Gulch and a number 
on Willow Qreek and attempted to operate them for several 
yea.rs. Over 6,000 feet of steel pipe, ranging from 9 to 24 inches in 
diameter, was placed on the ground, and hydraulic methods were 
used. The most productive years for this comp~y were 1904 and 
1905. The company later became involved in financial difficulties 
and failed, and in 1908 its ground was relocated by 0. G. Heming, 
who now holds 33 claims on Grubstake and Willow creeks. 

Grubstake Gulch, which enters WiUow Creek from the southeast, 
is a hanging valley, glacial erosion having lowered the Willow Creek 
valley below the level of this tributary. A lateral morain~ of the 
Willow Crook glacier was built across the mouth of Grubstake Gulch, 
and the stream has now cut through this material and developed a 
steep, naITow canyon in bedrock beneath it. Fi·om the forks of the 
stream to the canyon, a distance of about half a mile, the stream falls 
about 200 feet. Through the canyon it drops about 150 feet in a 
short distance. Below the canyon an alluvial fan has been built 
out upon the WiUow Creek flat, and the stream is now somewhat 
intrenche<l into this fan. 

The placer ground that has been worked includes part of the bars 
of Willow Creek below the mouth of Grubstake Gulch, a portion of the 
Grubstake alluvial fan, the bed o( the canyon, and the bars of Grub­
stake Gulch for some distance above the canyon. The bedrock is 
mica schist, and the schistosity strikes across the creek and dips at 
moderately steep angles, thus affording a rough bedrock surface 
admirably adapted to retain placer gold. The schist is cut in all 
directions by tiny stringers of quartz, and quartz veins reaching a 
width of 3 or 4 feet were seen at several places within the schist area. 

The :first placer production was made in 1898, the gold being 
recovered from the claims on Willow Creek at the mouth of Grubstake 
Gulch. It is reported that about $4,000 was taken out. In 1899 
about $3,000 was recovered above the canyon on Grubstake Gulch 
and a small production· was made from Willow Creek. During the 
next-four yea.rs little active mining was done, but in 1904 and 1905, 
when the hydraulic plant had been installed, the production reached 
its maximum. Fm; the last few years mining has been carried on in 
a desultory fashion and the.production has been small. From what 
could be learned at the time of visit, the largest area of ground 
mined lies immediately above the canyon, where throughout the 
length of. one claim ground averaging -about 200 feet wide has been 
worked out. The gravels averaged from 2! to 9 feet in depth, and 
on the lower half of the claim the gold was recovered from the surf ace 
of a bed of clay about I foot above bedrock, whil~ on the upper half 
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of the Claim the gold lay on the steeply dipping schist bedrock. 
About 1,200 feet of sluice boxes, 27 inches wide and 30 inches deep, 
built on 1 and ll inch lumber, with 3-inch square fra.mes, were set 
on a grade of 6 inches to the box length, the average grade of the 
bedrock. Water for hydraulic sluicing is brought from a dam at the 
for ks of the creek through a. ditch a.nd steel pipe. The pipe is 24 
inches in diameter at the intake but is reduced to 9 inches ·a t the 
giant, and 3 and 4 inch nozzles are used. The head of water decreased 
as mining progressed upstream but was 180 feet at a distance of 
three.fourths of a mile below the dam. It is reported that the creek 
bed has been worked as far upstream as the dam. The gold is fairly 
coarse and the largest nugget had a value of $14; a number of $5 
nuggets were found and pieces worth 50 cents to S1 were numerous. 
The gold is said to assay a.bout $16.60 an ounce. 

At the time of visit, late in August, 1913, assessment work on 
these claims had just begun. A giant was set about 1,300 feet above 
the canyon, a.nd a cut was started to prospect the thick deposit of 
gravels on the east side of the creek. The gravels were there from 
8 to 15 feet deep, thickening to the east, as the bedrock surface 
seems to dip in that direction. Few large bowlders were encountered, 
and scarcely a.ny rocks were uncovered which two men could· not 
handle. Tbe rocks were for the most part .flat, so~ewhat rounded 
slabs. of schist which did not move freely before the giant, and it 
was frequently necessary to remove them by hand, the larger ones 
being first broken with a hammer. Boxes 20 inches wide were in 
use, a.nd two men were mining. It is reported that a good pay streak 
was .discovered east of the present channel of the creek. The total 
placer production from Grubstake and Willow creeks is said to have 
been about $25,000. · 

The task of determining the bedrock source from which the Grub­
stake Creek placers have been derived presents some difficulties. 
Veins rich in free gold cut the quartz diorite on Craigie and upper 
Willow creeks, and at once suggest themselves as an adequate source 
for the placer gold a.long Willow Creek . . Upper Grubstake Gulch, 
however, lioo entirely within an area of mica scl?.ist, a.nd the richest 
placers are localized in this basin. It is therefore apparent that the 
placer gold above the Grubstake Canyon must have come from the 
schist.a, probably from the veins and veinlets of quartz which are 
known to carry some gold. Below the mouth of Grubstake Gulch 
some gold from this gulch is unquestionably included in the gravels of 
Willow Creek. Placer prospects have been found on WiUow Creek 
above Grubstake Gulch, and their gold was probably derived in part 
from veins both in the quartz diorite and in the schist. Tp.e absence 
of placers immediately below the outcroppings of the rich gold-quartz 
veins in the quartz diorite is to be explained by the severe erosion of 
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glacial ice, which removed any accumulation of gra.vel a.nd the in­
cluded gold and incorporated it in the gla.cial materials deposited 
farther downstream. The present placers a.re the result of postgla.cial 
concentration of gold from the glacial deposits and from the post­
glacial erosion of bedrock. 

WILLOW CREEK. 

Prospecting has been carried on at various pla.ces a.long Willow 
Creek since the first placer discoveries in 1897, but so fa.r the only 
ground mined on this stream has been that just below the mouth of 
Grubstake Gulch, already mentioned. The Alaska. Hoosier Co. holds 
32 claims on Willow Creek below the moo th of Wet Gulch, extending 
2 miles downstream, but only assessment work has been done on them. 
Some yea.rs a.go a. ditch was built from Wet Gulch down the south side 
of Willow Creek valley for the purpose of hydraulicking some t.erra.ce 
gravels, but no considerable a.mount of mining was done. The 
ground has been prospected by pits and by means of a. spring-pole 
drill. Holes have been sunk to a depth of 22 feet, but in the valley 
floor none have reached bedrock. 

FISHHOOK CREEK. 

In 1906 some prospecting for placer ground was done on lower 
Fishhook Creek. Encouraging prospects could be found in many 
places, and the creek was diverted into Little Susitna River. A 12-
foot pit sunk into the channel showed fair values but no ground suffi­
ciently rich to pay. The best prospects were found in the creek bed 
and the values decreased with depth. Bedrock was not reached. A 
12-cent nugget was the largest found, and all the gold was fairly 
coarse, but large bowlders were so abundant that mining costs would 
be prohibitive. The pla.cer gold along Fishhook Creek and Little 
Susitna River is doubtless a postglacia.l concentration of gold scat­
tered through the mora.inal deposits, but the large number of great 
bowlders along these streams make it improbable that placer mining 
on them would pay. 

GOLD LODES. 

GENERAL CONDmONS OF OCOURRENOE. 

The principal gold-lode minoo and prospects of this district a.re 
describad in the following pages, but a. statement of the general con­
ditions under which the lodes occur seems desirable. All the pro­
ducing mines and the more promising prospects lie in the area of 
quartz diorite bordered on the south by Willow Creek, the east-west 
portion of Fishhook Creek, and upper Little Susitna River. Most of 
them are included m an area 6 miles long from east to west and 5 miles 
wide from north to south. Within the narrow limits of this produc-
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t.ive area the quartz diorite is for tho most part lll88Si.ve and unaltered, 
though a few prospects along the southem edge lie within a. somewha.t 
gneissib phase of the granitic intrusive. Without exception the 
gold-bearing lodes a.re quartz veins cutting the qua.rtz diorite. In 
many places they are banded, and most of them contain some clayey 
gouge along one or both walls, showing that the period of vein filling 
was accompanied by movement n1ong the fractures. Although the 
banding shows tha.t tho vein filling was continued througho"Qt a con­
siderable period ol time, evidence of only one general period of vein 
filling ha.s so far been obtained. The veins, while showing consider­
able variation in strike and dip, for the most pa.rt belong to a set which 
strike in. a general northwesterly direction and dip from a few degrees 
to 45° SW. In places two or t~e veins in the same mountain a.re 
found to be parallel to one another and 'also parallel to a prominent 
set of joints. Almost every well-defined vein that was studied is par­
alleled by a strong set or joints. It a.ppears, therefore, that the gold 
quartz veins a.re fillings of joint cracks. The fact that certs.in joints 
of a set have a quartz filling while other equally prominent join.ts of 
the same set conta.in no vein material indicates that only a part of the 
joints had been formed by the end of the period of vein deposition and 
that after the circulation of the mineralized quartz-bearing solutions 
had ceased other joints pe.rallel to the eBrlier ones. were formed. 

The veins of the district are practically all fillings of :fractures 
parallel to the jointing, with well-defined, generally regular walls. 
The quartz usually breaks free from the walls, from which it is com­
monly found to be separated by clayey gouge. Some veins show 
brecciated wall rock cemented by quartz, and horses of country rock 
surrounded by quartz a.re not uncommon. The surf ace croppings of 
one vein indicate that it is contJnuous horizontally for about 1,500 
feet, and other veID.s, while not so well exposed, will probably be 
proved to be at least equally continuous. '£!nderground workings 
a.re not yet extensive, but one adit tunnel 886 feet long 'a.nd another 
240 feet long have been driven on fairly cont.inuous veins. The 
veins vary in thickness from place to place and are charaoterized by 
pinches and swells. The quartz is white to bluish gray in color and 
in many places is banded. Near the surface it is usually oxidized, 
and the visible minerals accompanying it consist chiefly of native gold 
and limonite. The oxidized ore is commonly full of cavities formed 
by the leaching out of sulphides. A short distance below the crop­
pings the ore is unoxidized, and sulphides, particularly pyrite, are 
comm.on. The gold occurs for the most pa.rt as free gold in the quartz, 
but some gold is entangled in the pyrite. Reports of tellurides have 
been comm.on, a.nd chemical tests of a number of these ores were made. 
The particles of tellurides in the ore examined were too small to enable 
the identification of the mineral. Besides free gold, the following 
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metallic minerals were identified in the district: Pyrite, arsenopyrite, 
stibnite, cha.lcopyrite,- bornite, cha.lcocite 0), malachite, galena., 
molybdenite, cinnabar, and an unidentified teUu.ride. Details of the 
several veins are given in the following descriptions of the mines and 
prospects. 

MINE OF .ALASKA FREE GOLD MINING CO. 

The property of the Alaska. Free Gold Mining Co. comprises a. group 
of 13 claims lying on the bold mountain ridge which forms the west 
wall of the Fishhook Creek valley, north of Hatcher Creek. The 
claims, covering practically all of the east slope of this ridge and 
including a. part <?f the west slope, near the summit, have been sur­
veyed for patent, os has also a. mill site on Fishhook Creek. The 
company is organized as a stock company but is now operated under 
an eight-year lease, beginning in 1912. It was on this property that 
the fust discovery of gold quartz in this district was made, the first 
claim being staked on September 16, 1906. Since that time develop­
ment work and mining have been carried on ea.ch summer. The 
improvements at the mine consisted at· the time of visit of a. mill and 
blacksmith shop on Fishhook Creek, and adjoining bunk and mess 
tent.a to accommodate about 30 men; two main tramways and a branch 
tram connecting the mill with the ore bodies; two inclined tunnels 50 
and 85 feet long on tJ:ie lower vein, connected by drifts and stopes; 
a. 95-foot adit tunnel on the ma.in upper vein, and numerous short 
tunnels, open cuts, 8.)ld pita on the vein croppings on the several 
claims. 

The mill, operated by a. Pelton wheel working under a 35-foot head 
of water, is a Lane slow-speed Chilean mill, designed to turn about 
7 revolutions a minute, and to crush to 40 to 60 mesh. It was first 
put into service about August 1, 1912. Its maximum capacity is 
a.bout 25 tons in 24 hours, the ore bemg passed through a. rock crusher 
before entering the mill. The water supply is adequate to operate 
the mill only during a portion of the open season, and a 16-horse­
power gasoline engine has been installed to furnish p >wer during 
periods of low water. From the mill the crushed ore passes to two 
sets of amalgamating tables e.nd thence is fed to two Bartlett con­
centrating tables, operated by a small overshot water wheel. From 
1 to 2 per cent of the ore crushed is saved as concentrates. From 
70 to 75 per cent of the gold saved is said to be amalgamated in the 
mill, and the remamder is caught on the plates. At present the con­
centrates and tailings are not treat.ad but are being stored until a. 
cyanide plant is installed. 

Two principal ore bodies have been opened on tbis property, 
although there are openings at a number of places on veins which 
may or may not be continuations of these two ma.in veins. The lower 
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of the two bas been opened at the head of the south tramway, at an 
elevation of about 4,300 feet, 900 feet above the mill. It will here be 
called the Homestake vein, as the principal workings a.re near the 
boundary between the claims known as the South Homestake and 
North Homestake. This vein crops out at about the same elevation 
a.nd hos the same genera.I strike and dip as the Granite Mounta1n vein 
of the Alaska Gold Quartz Mining.Co., 1,500 feet to the north, and it 
appears likely that the vein is more or less continuous between these 
two properties, although it has not yet been directly traced through­
out the intervening distance. At the head of the tramway the vein is 
opened by two inclined tunnels 50 feet apart, one 85 and the other 50 
fe~t long, connected at 50 feet from the surf ace by a. drift. The ore 
was brought to the surf ace in a. car tram operated by a windlass. Most 
of the ground between these tunnels is stJped out for 25 feet below the 
outcrop. The average strike of the vein is here a.bout N. 13° W.1 and 
the dip varies from 30° at the surf ace to 42° at the tunnel face. The 
vein filling, lying between quartz diorite wa.lls, was from 6 to 24 inches 
thick and was associated with some gouge and clayey matter. The 
vein cropping has been exposed for several hundred feet a.long the sur­
f ace. To the north it has been traced as far as the north tramway, 
and to the south it was followed to the edge of a. large taJusslide. It 
is said that to the south it pinches out to a thin edge. A large part of 
the ore milled at this mine in 1912 is so.id to ha.va been taken from this 
vein . . 

The upper main vein on this property, known a.s the Skysorap8t' 
vein, is opened by a tunnel ·at an elevation of a.bout 4,600 feet on 
the north slope of Skyscraper ;Mountain, near its top. These work­
ings are at the head of a.n 850-foot branch aerial tram, which runs in a. 
northeast direction and discharges a.t the head of the ma.in north 
tram, 2,500 feet from the mill. At the time of visit the adit tunnel, 
which is equipped with a oar tram, was 95 feet long, and work was 
in progress in the breast. At 40 feet from the portal a raise reaches 
the surface 36 feet above. As opened by this tunnel, the vein ranges 
in thickness from 18 inches to 8 feet of soJid quartz, associated with 
some gouge. The vein matter is generally free from the wa.lls1 and 
there is evidence that considerable movement has taken place a.lo~ 
the walls. The vein pinches a.nd swells, but the strike and dip are 
fairly uniform. The average strike is a.bout N. 15° W. and the dip 
40°-45° w. 

A short distance southeast of the tunnel and above it, on the out­
crop of the sa.m.e vein, is a large open cut which supplioo about two­
thirds of the ore milled in 1913. In this cut the vein is split into 
two parts by a large horse of diorite measuring 15 feet in greatest 
thickness. Above the horse there is said to be a.bout 5 feet of milling 
ore, and below it from 4 to 10 feet of ore. At a point 380 feet south-
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ea.st of the tunnel mouth is another open cut on the sa.me vein, 
showing about 9 inches of quartz. The tunnel is being driven for 
this point. 

The quartz of the Skyscraper vein is in general massive, though 
locally showing a banded structure. In the open cuts it is rusty 
from iron oxido and full of cavities formed by the leaclring out of the 
sulphides. A short distance from the surfa-0e, however, oxidation of 
tho sulphides has taken place only along cracks in the vein, and the 
massive quartz has a light to dark blue-gray colm·. It contains, 
besides native gold, rather abundant pale pyrite and some chalc<>­
pyrite. A little galena. is reported. The native gold occurs both as 
particles in the quartz not immediately associat.ed with pyrit.e and 
as intergrowths in the pyrite, as can be seen from the delicate crystals 
projecting into the cubical cavities from which the pyrite has been 
leached. The production in 1913 was diminished by the scant supply 
of water, as the mill was operated to capacity for only a part of the 
short open season. 

A. third vein of proved economic importance crops out on the 
Eldorado claim, about 3,000 feet south of Skyscraper Mountain. 
This vein has been developed by several large open cuts and by a 
30-foot inclined tunnel, at an elevation of about 4,270 feet. The 
country rock is a. ~uch-decayed quartz diorite. The vein ranges in 
thickness from 1 inch to 18 inches of solid quartz, associated with 
some clayey gouge. It strikes N. 24° W. and dips about 36° W. and 
is therefore nearly parallel with the other veins on Skyscraper and 
Granite mountains to the north. The quartz is oxidized and rusty, 
as is also the country rock, even at a distance of 30 feet from the 
surface. It is reported that in 1912 about 100 tons of ore from this 
voin was dragged down a trail to a point from which it could be 
trammed to the mill. 

A number of other open cuts and short tunnels on this property 
expose quartz veins of varying size and gold content, but none of 
them has yielded ore in commercial quantity. 

In 1911 a few tons of ore from this property was milled in the mill 
of tho Alaska Gold Quartz lvfining Co., and this was tho first gold 
produced from this mine. lq the spring of 1912 the Chilean mill was 
installed, and a.bout 525 tons of oro was milled that summer. In 
1913 the mill was nm to as great capacity as the water supply per­
mitted and a.bout 25 men were employed continuously during the 
~orking season. 

MINE OF ALASKA GOLD QUARTZ M'ININO 00. 

The property of the Alaska Gold Quartz Mining Co. lies for ,the 
most pa.rt in the upper portion of the valley of Fishhook Creek, on 
the east slope of Granite Mountain. It comprises a group of five 

60553°- Bull. 592-14-17 
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claims and a mill site, all of which ha.ve been surveyed for patent. 
The claims form an irregular tier extending from Fishhook Creek up 
the mounts.in to the west and include a portion of the divide .between 
Fishhook Creek and Willow Creek. The claims were located in 1907, 
and development work and mining have been carried on each year 
since. The improvements consist of a 4-stamp mill, located on Fish­
hook Creek, two aerial tramways extending from the ore bodies to 
the mill, a group of tents in the valley, a blacksmith shop and car 
tram at the main tunnel, several hundred feet of adit tunnels and 
stopes, and a number of open cuts on the croppings of the ore bodies. 
The mill is operated by a smell Pelton wheel, which works under a 
120-foot head and develops about 15 horsepower. The mill equip­
ment .fu"St in.stalled consisted of a prospecting mill of three 600-pound 
stamps, manufactured by the Min~ & Smelter Supply Co. Later a 
1,250-pound Neis.sen stamp was added. The capacity of the four 
ata.mps was a.bouts; tons in 24 hours, with the small stamps dropping 
98 times a minute and the large stamp 90 times. The ore is crushed 
to 40 mesh and passes from the stamps over amalgamating plates and 
thence over a Wil.fl.ey concentrating table. The concentrates are 
said to bear a proportion of about 1.80 in the more or less oxidized 
portions of the vein and of about 1.40 in the unoxidized ore about 
400 feet from the surface. The concentrates and tailings have been 
saved for future treatment, but up to the present time all the values 
recovered have been in free gold by amalgamation in the morta.rs and 
on the plates. When the mill is running to capacity the plates are 
cleaned every 24 hours and the mortars once a week. Two 2-bucket 
aerial trams oquipped with I-inch cable lead from the ore bodies to 
the mill. The lower of the two, heading a t the mouth of the ma.in 
tunnel, is about 1,700 feet long and is supported by one tower near 
the mill. The other tram is 2,460 feet long in a single span and has 
a vertical distance of about 1,100 feet between the ends. 

Two principal ore bodies crop out on this property. The ma.in 
tunnel on the lower or Granite Mountain vein, which has furnished 
most of the production, and which crops out on the walls of a. small 
cirque, i:S at an elevation of 4,150 feet, or 500 feet above the mill. The 
upper or Independent vein lies high on the mountain, 620 feet ver­
tically above the Granite Mountain vein, and has so far been pros­
pected only by shallow openingg. The country rock is everywhere 
the quartz diorite which forms all the northern part of this district. 

The Granite Mountain vein is developed by a. main adit tunnel 386 
feet long, another adit tunnel 80 feet long, several short tunnels and 
open cuts, and several stopes, some of which connect the two larger 
tunnels with each other and with the surface. In general the vain 
strikes N. 14°-20° W., the strike varying somewhat in different part..s of 
the vein. The dip also is ra.the1· irregular, varying from 10° to 42 ° SW., 
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but averages about20° SW. At the portal of the main. tunnel the vein 
cropping shows only 1 or 2 inches of quartz, but in the tunnel the 
qua.rtz vein matter varies in thickness from 2 inches to 4 feet, rarely 
pinching to less than 8 inches and averaging about 22 inches. The 
vein pinches and swells abruptly and contains some horses of coun­
try rock but is continuous throughout the tunnel. In one place a 
dip fault has displaced the vein about 4 feet. 

The vein walls are distinct and smooth, are generally slickensided, 
and are in most places separated from tho vein by a layer of gouge 
matter of varying thickness. The quartz is characteristically mossive, 
though it is banded in places. It is of a light-gray to dark blue­
gray color and where unoxidized shows, besides native gold, rather 
abundant pa.le pyrite, some chalcopyrite, and specks of some uniden­
tified dark sulphide. The vein matter has been somewhat shattered 
and slickensided. Very near the surface the ore is rusty and most of 
the sulphides have been removed by oxidation. Farther underground 
iron oxide occurs along certain cracks in the ore, but most of the 
sulphides are unaltered a sho1·t distance f{'.om the surface. The 
better ore from this vein occurs in chutes, four of which were en­
countered in a distance of 386 feet along the strike of the vein. 

The upper vein on this property is known as the Independence 
vein and is connected with the mill by an aerial tram at an elevation 
of 4,770 feet, 1,120 feet above the mill. The vein strikes N. 12° W., 
or approximately parallel to the Granite Mountain vein, and its 
average dip is a.bout 42° W. Although it.q southward continuation 
has not been directly proved, it is without much doubt on the same 
plane as the main upper vein on the property of the Alaska Free 
Gold Mining Co., and future developments a.re likely to show that the 
vein is continuous between these two properties. The developments 
at the time of visit consisted of an open cut about 100 feet long and a 
15-foot tunnel at the head of the tramway, and other open cuts on 
the vein both to the north and to the south. The vein, as seen at 
the several openings, is fr.om 2 inches to 2 feet in thickness, averaging 
about 12 inches, and is accompanied by considerable sheared matter 
and gouge. The walls consist of blue-gray diorite, eomewhat sheared 
near the vein. The vein near the tramway is forked, a portion of 
it cropping out a.bout 30 foot below the tunnel. The vein quartz 
is less ma'>Sive than that of the Granite Mountain vein, is generally 
banded, e.nd consists of interlocking crystals of quartz containing 
free gold, a little pyrite, and small quantities of some other sulphides. 
Only a small quantity of ore from this vein had been mined up to the 
fall of 1913, but it was planned to build a cabin near the outcrop and 
run a tunnel on the vein that fall. It WM reported that on September 
3, 1913, this tunnel had been driven 34 feet on the vein, and that 
approximately 4 feet of good ore showed in the tunnel face. 
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In 1913 difilcu lties were encountered in keeping the mill in operation, 
numerous brel\kdowns causing a. serious curtailment in the output, 
although enough ore we.a a.va.ilable to supply the mill, and the water 
supply was sufficient to furnieh power throughout most of the E>ummer. 
Pla.ns were being ma.de to install a. new mill that winter. 

MtNE OF GOLD BULLION MINING 00. 

The Gold Bullion .Mining Oo.'s property is situated on the southeast 
wall of the Cra.igie Cree'k valley, about 4 miles above the mouth of 
the creek. The first claims were staked in 1907 by William Bartholf, 
and the group now includes five full claims and a fractional claim, 
which have been surveyed for pa.tent. The improvements consist 
of a group of buildings and a 7-etamp mill located in the valley, two 
branch aerial trams supplying a main aerial tram to the mill, a. short 
aerial tram and a car tram at the upper workings, which a.re provided 
with a stone mes<> house, blacksmith shop, and bunk tenta, several 
hundred feet of tunnels and stopes, and numerous open cuta and 
strippings. The main working$ a.re connected with one another and 
with the mill by trails. Power for the mill is provided by a. 12-inch 
Pelton wheel operated under a 28-foothead, about 25 horsepower being 
developed. Some power is al<io needed to run the main tramway. 
Two 1,000-pound Hendy stamps were installed in 1909, and in 1911 
five 1,000-pound Halla.die stampg were a.dded. The ore is :first 
passed through a. coarse crusher and then fed to the stamps, which 
are regulated to drop from 100 to 103 times a minute, oru<Jh to 40 
mesh, and discharge over two sets of amalgamating plates and thence 
over a. Wilfiey concentrator. The capacity of the stamps is a.bout 
21 tons of ore in three shifts of eight hours each, and the ore con­
centrat~ in about the ratio of 1 to 200. In 1909 the two stamps then 
installed were supplied with ore brought to the mill on pack horses, 
but the next year o. cable tram was insta.Ued. The me.in tramway 
which now supplies the mill is a 2-bucket aerial tram, equipped with 
i-inch cable, and is 3,253 feet long, with a rise of 850 feet. It is sup­
ported on a number of towers. The buckets ba.ve a. ca.pa.city of 400 
pounds, and the tram is of sufficient capacity to keep the mill well 
supplied with ore. At the head of the main tram there a.re ore 
bun.kem supplied by two trams, one about 1,600 feet long from tunnel 
No. 5, and one 1,450 foot long from tunnel No. 2, ea.ch equipped with 
l-inch co.hie e.nd two buckets. These trRJllS both consist of single 
spans unsupported by towers. From tbe mouth of tunnel No. 2 a. 
ca.r tram 945 feet long follows the mountain slope to the northeast and 
is fed by an aerial tram 635 feet long, which heads at Discovery, on 
the Gold Dust claim. 

The vein croppings on the Gold Bullion property occur near the 
summit of the ridge which separates the upper valleys of Craigie and 
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Willow creeks. The workings are at elevations of 4,400 to 4,600 foot, 
and the mill in the valley bottom is a.t 3,050 feet, or about 1,500 feet 
below the ore bodies. The discovery of the veins on this property in 
the high, craggy ridge top is no doubt due to the good exposures of 
bedrock which occur there. Below the workings most of the bedrock 
is so concealed beneath a covering of talus a.nd of glacial deposits that 
prospecting is difficult. 

The ore milled in 1909, which yielded the first gold recovered from 
this property, is so.id to have been obtained from the talus and from 
open cuts on the Gold Dust claim, the place of the original discovery. 
During the years from 1910 to 1912 the ore milled was taken from 
tunnels Nos. 3, 4, and 5, No. 5 furnishing most of tho production. In 
1913 the production was obtained largely from open cuts and from 
tunnel No. 1 on the Gold Dust claim, from the same locality that was 
first mined . . 

At the time of visit access could be had to the many open cuts on 
the property, and to ad.it tunnels Nos. 1, 2, and 4. Tunnels Nos. 
3 and 5 had caved in at the portols and we1·e inaccessible. Active 
mining was being carried on in open cuts near tunnel No. 1 and in that 
tunnel it.sell, which was 30 feet long, and a prospecting tunnel, No. 2, 
was being driven along the vein and had peneLrated several hundred 
feet into the mountain. Between these two tunnels numerous open 
cuts and strippings have exposed the vein, and although the exposures 
a.re not continuous, it is most likely that both tunnels, and No. 3 as 
well, a.re all on the samo vein. Tunnels Nos. 4 and 5, while somewha.t 
higher on the mountain tha.n the projected dip of the vein from No. 2 
would indicate, are in ground that has been somewhat faulted and 
disturbed, and it is not improbable tha.t the veins on which they were 
driven are parts of the same ore body exposed in the other workings. 
The vein may, however, be somewhat displaced by faulting, or it may 
even prove to be a. distinct oro body. 

At tunnel No. 1 the vein strikes about N. 28° E. and dips 15° W. 
Open cuts show its continuation on the opposite side of the ridgo t.o 
the south. At the time of visit the tunnel was 30 feet long, but it is 
reported that by October 15, 1913, it had been driven t.o a. length of 
184 feet. As exposed in the tunnel the vein is from 3 to 7 feet thick 
and is composed largely of white or bluish quartz, rusty along the 
fractures. Shea.red matter and gouge occur both a.hove and below 
the vein, which cuts the quartz diorite. Visible particles of free gold 
could be seen in many pieces of the ore, as woll as small a.mounts of 
pyrite and chalcopyrite. Particles of some other finely disseminated 
sulphides are also present, and copper carbonate stains are common. 
Although both the country rock and tho vein a.re much fractured, 
IllfillY of the fra.ctures being filled with ice, the ore a.t even so short a 
distance as 30 feet from the portal of the tunnel is not greatly oxidized, 
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except along fractures, and many of the sulphides are unaltered. The 
open cuts at this place have disclosed a large amount of oxidized a.nd 
broken vein quartz mixed with the surface detritus, and this loose 
surf ace material supplied a coilsiderable proportion of the ore milled 
in 1913. The surface portion of the veins seems to yield somewha~ 
higher returns than the fresher material from tbe underground 
workings, probably as a result of the freeing of some gold by the 
oxidation of the sulphides. At present the only gold recovered is 
free gold, obtained by amalgamation. Adit tunn.el No. 2 h88 yielded 
a little milling ore, but most of it has been driven in the hope of open­
ing an ore body. The tunnel.is on the Golden Wonder claim, and the 
vein,. which ranges in thickness from 5 feet to the vanishing point and 
averages about 2 feet, strikes approximately N. 30° E. and dips about 
14° W. In the breast of the tunnel the vein had thinned out to a 
small stringer. It is reported that on October 15, 1913, the tunnel 
had been driven to a length of 240 feet and the vein had widened out, 
giving a width of 3! feet of paying ore. 

Tunnel No. 3, about 400 foot west of No. 2 and presumably on tha 
same vein, is now caved in but is reported to have yielded consider­
able good ore. 

Adit tunnel No. 4 is said to be 300 feet long, and the vein ranges 
from 2 feet in thickness down to a small stringer. No work was 
being done on this tunnel in 1913. 

Tunnel No. 5, which is now caved in and abandoned, furnished 
most of the ore milled in 1912. The ve.in is said to have had a maxi­
mum thickness of 14 feet, though averaging much less than that. 
In 1913 a small quantity of ore was recovered from the outcroppings 
of the vein near the site of the old tunnel entrance. 

In the mill practice at this mine the only metal which has been 
recovered so far has been the free gold caught by amalgamation 
in the stamp mortar boxes and on the plates. In 1913, during the 
time when the mill was running 24 hours a day, the plates were 
cleaned up at the end of each 8-hour shilt and the mortars were 
cleaned every 48 hours. The concentrates from the Wililey table 
have been stored separately and all the tailings have been impounded. 
About 4,000 tons of tailings are now stored ready for treatment, 
and plans are being made to install a 30-ton cyanide plant in 1914. 
In 1913 the mill was run three 8-hour shifts a day, and two shifts 
were worked in the mines. About 30 men were employed continu­
ously during the summer. In the fall the number of stamps in 
operation was reduced as the water supply diminished. The 5-stamp 
mill ran during the season for a total of 59 days, and the 2-stamp mill 
for 72 days. It was planned to continue underground mining all 
winter. 
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HABEL MINE. 

The Mabel mine is situated on the west wall of the Little Susitna 
Valley, 3 miles above the mouth of Fishhook Creek. The workings, 
at an elevation of 3,700 feet, are in a small gulch tributary to Little 
Susitna. River, and the camp is near the same gulch, about 800 feet 
below the workings. The property (10mprises a block of 12 claims 
staked to cover the known outcroppings of the veins. The claims 
were staked in the fall of 1911, and a. moderate amount of develop­
ment work has been done since that time. In 1912 an open cut was 
made on the vein and an inclined tunnel driven down the vein for 
some distance, but water in this tunnel became bothersome and it 
was decided to drive an adit tunnel below to crosscut the vein. At 
the time of visit the open cut and inclined tunnel were badly caved 
and little could be seen, but in places a slip zone, said to be on the 
vein and containing about 8 inches of gouge and a little quartz, 
was observed to cut through the quartz diorite country rock. This 
zone strikes in a general northerly direction and dips about 45° W. 
The vein, as opened in the inclined tunnel, is said to range from 2 to 18 
inches in thickness. Ore taken from it showed a decided banding 
of white quartz With visible interl~ck:in'g crystals and dark blue-gray 
fine-grained quartz. Several tons of quartz were obtained from the 
workings in 1912, and 6 tons was shipped to Tacoma for smelting. 
· In 1913 an a.dit tunnel was started 20 feet below the earlier work­
ings and when visited had been driven 51 feet under cover. It 
was expected that the vein would be struck within a short distance. 
~ear the mouth of this adit tunnel is another quartz vein cutting 
quartz diorite. This vein strikes N. 52° W. and dips 55° SW. It 
is from 6 to 8 inches thick and consists of massive rusty and oxidized 
quartz which breaks free from the walls and contains some horses 
of country rock. The sulphides have for the most part been removed 
by oxidation in this surficial portion of the vein, though some pyrite 
remains. It is probable that the amount of sulphides will be found 
to increase at no great distance from the surface. Visible free gold 
could be seen in many specimens of the quartz, and small pieces 
mortared and panned gave many colors of free gold. 

A good horse trail has been built from the wagon road to the ca.mp 
and also to the tunnel mouth. Plans were under consideration to 
construct an aerial tram from the tunnel to a mill site on Little 
Susitna River in 1914. 

ARCH PROSPEOT. 

The Arch prospect is situated on the south side of Archangel Creek, 
about 1 t miles above the mouth of that stream, at an elevation of 
3,200 feet, 550 feet above the valley bottom. This property, which 
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consists of a group of four claims called the Arch group, has been 
genera.Uy known as the Fern, Taulman & Goodall prospect but 
changed hands in the summer of 1913. At the time of visit there was 
no one on the ground, and the main tunnel was caved and partly 
filled with water, so that little could be seen. A good stone ho'llse 
and blacksmith shop have been built near the prospect, and a good 
trail extends from the ca.bin to the main trail in Little Susitna Valley. 

The vein, which cuts quartz diorite, bas been developed by a num­
, ber of open cuts and by an inclined tunnel said to be 80 feet long. 
The tumiel follows down the vein, which in the somewhat disturbed 
ground through which the outer portion of the tunnel is driven 
strikes N. 33° E. and dips 21° NW. In the accessible portion of the 
tunnel the vein was from 10 to 40 inches wide and the filling was 
mostly -a clayey gouge, with little quartz.. It is said that farther in 
1J?.e tunnel a maximum of 12 inches of quartz was obtained. The 
quartz, as seen on the dump, is banded and consists of interlocking 
quartz crystals surrounding pieces of altered country rock. Sul­
phides are present only in small amounts. 

Under the new management a new adit tunnel to crosscut the vein 
180 feet below the old incline was started in the fall of 1913, and two 
other drifts are reported to have cut the vein, showing from 12 to 20 
inches of gold-bearing quartz. It is planned tO install two small 
Lane mills on Archangel Creek in the summer of 1914, water for. 
power being obtained from the tributary which joins the creek from 
the south near the mill site. 

BARTHOLF-ISAACS PROSPECT. 

The four claims of the Bartholf-Isaacs prospect are located in the 
upper basin of Archangel Creek, about a quarter of a mile above its 
mouth. They were staked in June, 1912, ·and only assessment work 
has been done on them. No one was working on these claims at the 
time the area was surveyed, and they were not visited by the writer. 
It is reported that five open cuts have been made which show the 
vein at its greatest size to cut quartz diorite and to contain 2 feet of 
quartz and 5 feet of gangue. 

PROSPECT OF BROOKLYN DEv:ELQPMEN't CO. 

The Brooklyn Development Co.'s property consists of five mining 
claims and a mill site in the basin at the head of Willow Creek. The 
claims are said to have been located in 1909, and have been surveyed 
for patent. The developments consist of two buildings in the valley 
bottom, a large number of open cuts and trenches, and two adit 
tunnels, 40 and 180 feet long. The upper adit tunnel, at an eleva­
ti.on of 41400 feet, is driven through quartz diorite. It was started on 
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a. quartz vein 6 to 8 inches thick, s triking approximately east and 
dipping 15° S. A short distance from the entrance the vein was cut 
off by a fault, and the remaining portion of the adit shows no con­
tinuous vein, although the diorite is seamed and fractured and a 
little clayey material appears along some of the fractures. The quartz 
from the vein near the entrance is rusty and much fractured and 
shows some banding. The vein is now for the most part concealed, 
but the few bits of quartz obtainable showed little mineralization. 
Nothing was learned of the gold content of this vein. 

The main a.dit, about 60 feet below the shorter one, is a somewhat 
crooked tunnel 180 feet long, and there are three 10-foot crosscuts 
extending from it to the south. On the surface there is said to have 
been a vein cropping of about 7 inches of quartz, but the tunnel fol­
lows a seam in the quartz diorite, containing some clayey material but 
almost no quartz. In the breast of the tunnel there are a few small 
quartz stringers, and one crosscut shows 2 inches of clayey gouge 
with a little quartz. No ore body has been developed in this tunnel. 
The numerous open cuts and trenches on the property a.re caved in, 
and little could be seen in them. 

A stamp mill for this property was purchased several years a.go 
and freighted in to a point on Willow Creek 7 miles below the cabins 
but never delivered at the site upon which it was to be installed . 

GRIMES PROSPEC'r . 

The Grimes prospect comprises a group of eight claims, known as 
the Dolores group, situated on t he north side of the ridge which 
divides the Fishhook Creek drainage basin from that of Archangel 
Creek. The ground was staked in 1912. The developments consist 
of a number of open cuts distributed throughout a vertical range of 
300 feet and supposed to be on the same vein. The line of cuts 
strikes a little east of north, but little could be seen of the vein in 
place, as the sides of the cut.<3 have caved in. The lowest cut, at a.n 
elevation of about 3,600 feet, shows on the dump pieces of quartz 
from a vein at least 10 inches thick. The quartz shows some banding 
and contains bits of altered country rock but is for the most pa.rt 
rather massive white quartz, somewhat oxidized. The country rock 
is quartz diorite, cut by a prominent set of joints striking N. 15° W. 
and dipping .43° SW., and the vein is probably a filling of a joint of 
this set. Another cut, at an elevation of about 3,200 feet, has on the 
dump considerable rusty banded quartz s tained with malachite. The 
vein is evidently at least 6 inches thick. Another open cut above the 
two already described is said to expose 14 inches of quartz which 
carries sulphides and free gold. 
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BATCHER PR-OSPEOT. 

The Hatcher prospect comprises three claims known as the Little 
Gem group, in the upper basin of Archangel Creek, about a mile above 
the mouth. The claims were staked in August, 1913, .and were not 
visited by the Survey party, as no development work had been done 
a.t the time that portion of the area was mapped. It was reported in 
September that an ad.it tunnel 15 feet long had been driven on this 
property, disclosing a quartz vein from 1 to 10 inches thick, cutting 
the quartz diorite country rock. This vein is said to be traceable for 
1,500 feet along the surface and to carry considerable gold. A large 
specimen from this vein showed abundant free gold in co&rse specks. 
It is planned to install a.n aerial tramway a.nd a 3-ste.mp prospecting 
mill on this property in 1914. 

M.cOOY PROSPEOT. 

The McCoy prospect includes a group of 19 claims on the ea.st slope 
of the mountain which lies west of the lower Reed Creek valley. The 
claims were located on June 28., 1913, and prospecting during the year 
was confined to digging open cuts to uncover the vein croppings. At 
the time the property was visited no one was working on the claims. 
About 20 open cuts were examined. None of these are large, and 
only a part of them reached undisturbed bedrock. Several of the 
cuts had a small amount of quartz on the dumps, and one showed 4 
inches of clayey gouge in place, containing a little quartz. The 
country rock on this mountain is all coa.rse quartz diorite, with some 
inclusions or segregations of a gray sugary porphyritic rock. It is 
repor~ that the best showing of quartz on the property is north of 
the cuts visited. There are said to be three veins, the largest reach­
ing a. maximum known thickness of 7 feet. The veins a.re reported 
to strike in a. northwest direction and to dip to the southwest. 

MAMMOTH PROSPECT. 

A group of four claims, known as the Mammoth group, ~located in 
the Willow Creek valley on the mountain. which lies north of the pass 
between Fishhook and Willow creeks. The main workings lie at an 
elevation of 3,800 feet, or 450 feet above Willow Creek. Active 
development work was carried on during the winter of 1912-13, a 
200-foot ad.it tunnel, with 73 feet of crosscuts and a 12-foot raise, 
being driven. The vein at the tunnel entrance shows a large body of 
quartz 28 to 30 feet wide, striking approximately east and dipping 
68° N. About 30 feet from the tunnel entrance a fault has cut oft 
the vein abruptly, and the remaining 170 feet of tunnel on this level 
was driven on a slip zone full of clayey gouge, but the vein was not 
again encountered. The country rock is a somewhat gneissic quartz 
diorite which has been broken by slips in several directions. The 

7 
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walls of the slip zone on which the tunnel was driven are well defined, 
and although they show some rolls, the direction of the zone is fairly 
consta.nt. 'l'he walls are smooth and in many places show slicken­
sides, and the rock has been much altered. In the breast there is 
a.bout 3 feet of clayey gouge a.nd shes.red, altered diorite, with good 
wa.Ils of solid rock on either side. A 35-foot crosscut to the north 
leaves the main adit 100 feet from the portal, a.nd one or two other 
short crosscuts ha.vo been made, inn.one of which was the vein encoun­
tered. About 70 feet from the portal a 15-foot raise on a. slip zone 
entered a body of quartz, but a. 28-foot crosscut from the raise out 
through the quartz body, which proved to be an irregular portion of 
the vein sUITOunded on all sides by faults. The faulted-off portion of 
the ma.in vein has not been found in the underground workings. 

The quartz is for the most pa.rt massive white vitreous quartz, 
mottled with patches of a. bluish-gray colo.r. It shows scattered 
specks of pyrite a.nd chalcopyrite with stains of copper carbonates. 
The assays that have been made show the vein to be ore which is of 
low grade for this district. The vein is, however, the largest seen in 
the region, and if its underground continuation is established and the 
tenor holds, there is here the possibility of a mine from which much 
gold might be recovered·. 

MINE OF MATANUSKA GOLD MINING 00. 

The property of the Matanuska Gold Mining Co. is situated on the 
north side of a cirque in which Fairangel Creek has its head. At the 
time of visit there was no one on this ground, on which only assess­
ment work has been done for the last two years, as the property is 
now involved in litigation. The fou.r claims of this group were 
staked in 1909, a.nd considerable development work was done in 
1910 and 1911. A good trail was built from the Little Susitna Valley 
to the workings, many open cuts were made, and adi t tunnels aggre­
gating over 200 feet in length were driven. The ca.mp, consisting of 
several tents, is near the ·creek at a.n elevation of about 3,500 feet. 
The country rock in this vicinity is a coarse gray quartz diorite with 
many inclusions of a gray sugary porphyritic rock. The diorite is 
cut, nea.r the vein croppings, by small aplite dikes, locally called 
"quartzite." The dikes are older than the vein fillings, for in places 
the quartz veins cut the dikes, and cracks in the dikes are quartz 
filled. 

The working nearest camp, at a.n elevation of 3,680 feet, is a 20-foot 
tunnel in diorite. No veins show in this tunnel, which was evidently 
driven to crosscut a. vein that crops out on the slope 50 feet a.hove. 
At the cropping a. 22-foot adit shows two quartz veins in the breast, 
one from 1 to 3 inches thick striking N. 22° W. and dipping 42° NE. 
and the other from 3 to 8 inches thick striking N. 47° E. and dipping 
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71° NW. Above the tunnel the smaller vein has been exposed by 
stripping for a vertical dista~ce of about 50 feet. At a point about 
75 feet west of this exposure an adit tunnel, which is said to be 85 
feet long, has been driven to intersect the larger of these veins." A 
cave..in has closed this tunnel about 60 feet from the portal, but it is 
reported that the position of the vein is believed to be a.bout 10 feet 
beyond the breast of the tunnel. The tunnel is driven on a. slip zone, 
from 12 to 18 inches wide, which contains much gouge and o. little 
quartz and which strikes N. 44° W. and dips 72° NW., or approxi­
mately parallel to the vein in the tunnel. The vein matter, as seen 
in the tunnels and on the dumps, is from 3 to 12 inches thick and 
consists of banded whlte and blue-gray quartz. The quartz contains 
some visible particlecs of free gold and considerable sulphides, mostly 
pyrite. Near the surface it is somewhat rusty and shows small 
cubical cavities containing iron oxide, the result of the leaching of 
the pyrite. _ 

At an elevation of a.bout 3,930 feet, or approximately 250 feet above 
the vein just described, is another quartz vein closely associated with 
an aplite dike. The vein is younger than the dike, the quartz cutting 
across the dike and filling fractures in it. An ad.it tunnel has been 
driven for 84 feet along the vein, which strikes N. 33° E . a.nd dips 
45° W. The vein is distinct on the hanging wall, there being in 
places 12 to 15 inches of solid quartz. Below this hanging-wall 
quartz there is a stockwork of reticulated quartz veins inclosing frag­
ments of diorite and containing some gouge. At many places the 
walls and the ore show slickensides. The same vein is exposed a 
short distance a.hove the tunnel by strippings and by an open cut. 
Here the dike and the vein come together. The dike, which along 
its ~mtcrop varies in thickness from 1 to 6 feet, is at the cut about 6 
feet thick and has qu1ntz lying parallel to it b_oth above and below. 
The vein pinches and swells but in places showed 30 inches of vein 
matter, mostly quartz, with small inclusions of altered diorite. Some 
caving has taken place in this cut, and the relations have thereby 
been partly obscured. The vein walls, the quartz filling, and the 
diorite fragments inclosed in the quartz a.II show .£ne specks of sul­
phides, mostly pyrite. 

Another 24-foot adit tunnel on this property was driven on an 
aplite dike. The dike rock shows disseminated pyrite. 

Mll..LER PROSPECT. 

The Miller prospect is on the east side of Little Susitna River, 1 
mile below the mouth of Fishhook Creek and a.bout 60 feet above 
the river. The developments consist of two cabins on the west side 
of the river, a footbridge across the river, and a 30-foot adit tunnel 
driven from the bottom of a. steep, narrow gulch. The tunnel follows 
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a thick ba.nd of siliceous rock which has been locally called a vein 
but which proves from study in this section to be an altered igneous 
rock. The "ore" is white to greenish gray in color and in places 
contains considerable quantities of sulphides. The so-called "vein" 
is ill defined in outline and but little of it is exposed. The associated 
rook is coarsely crystalline and belongs to the gneiss series. Only 
assessment work has lately been done on this property. Nothing 
definite wo.s learned of the value of the ore, ag assays are said to have 
given conflicting returns. 

MOGUL PROSPECT. 

The Mogul prospect comprises two claims situated on a. high rock 
bench in the upper Reed Creek valley, 2; miles above the mouth of 
that stream, at an elevation of about 4,000 feet. The claims were 
staked in September, 19121 a.od have been developed by three open 
cuts about 15 feet from one another along the croppings of a. quartz 
vein that outs quartz diorite. The southernmost cut, a.bout 10 feet 
long on the bottom, shows about 6 inches of clayey gouge with 2 inches 
of quartz. The middle cut shows 18 inches of clayey vein matter 
with 1 to 4 inches of quartz. The north cut shows 4 inches of quartz 
and gouge above, separated by 18 inches of altered diorite f.rom a 
lower 12-inch vein of quartz. The vein quartz is very drosy, and 
small, slender quartz prisms project into the cavities. Much iron 
oxide is present, and some sulphides. The vein is reported to have 
given high assays in gold. 

RAE PROSPECT. 

The Rae prospect consists of four claims called the J ennings group, 
situated on the divide between Fishhook Creek and Little Susitna 
River, 1 mile north of the ea.strwest portion of Fishhook Creek. The 
claims lie in an. area. of more or less gneissic quartz diorite, which is 
cut by a considerable fault or shear zone. Two open cuts on the 
Fishhook Creek side of this property were examined. The larger of 
these cuts was dug from the bottom of a steep gulch, at an elevation 
of about 4,000 feet, or 1,100 feet above the valley floor, and extended 
15 feet into the mountain side. The country rock is deeply oxidized 
and decayed gneissic diorite, and the cut was driven on a layer of 
sticky yellowish clay or gouge from 8 to 18 inches in thickness, striking 
in a general northeast direction and dipping 43° NW. Some quartz 
occurs in the clayey material and contains free gold, chalcopyrite, 
pyrite, galena., and copper carbonates. 

A second open cut, 20 feet above the first, shows the same altered 
country rock, with thin rusty seams. 'rhe slight a.mount of work 
done on these claims is insufficient to either prove or disprove the 
presence there of ore bodies of ooonomic importance. 
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ROSENTHAL PROBPEOT. 

The Rosenthal prospect comprises the Sun, :Moon, Morning Star, 
and Evening Star claims, all located on the high ridge which borders 
the Fishhook Creek basin on the northeast. The claims were located 
in 1907 and have since that time been owned by several different 
persons. The developments consist of a fair trail from the valley of 
Fishhook Creek, a crude blacksmith shop, and two arlit tunnels. The 
larger tunnel is on the west side of the ridge, is about 95 feet long, and 
is driven along a vein which cuts the quartz diorite country rock. 
The vein consists of white, somewhat banded quartz, strikes N. 40° 
W., and dips 10° SW. It ranges from 1 to 3 feet in thiclmess and 
carries some visible specks of free gold and finely disseminated pyrite. 
This fiat-lying vein is close to the mountain top, and the a.mount of 
ore in it, even if it is continuous in all directions, is necessarily small, 
as the projected plane of the vein comes to the surface everywhere 
within a few hundred feet of the main tunnel. On the ea.st side of the 
mountain a 30-f oot tunnel, driven on the same vein, is not now 
accessible. The ore is reported to be "spotted/1 rich ore being closely 
succeeded by almost barren quartz. No work was being done on 
this property at the time of visit. 

SAN JUAN PROSPECT. 

The San Juan group of two claims is an the crest of the high 
mountain ridge whidh forms the west valley wall of Little Susitna 
River just north of Fishhook Creek. The open cuts on these claims 
were not seen by; the writer, but it is reported that a gold-bearing 
quartz vein 9 feet wide has been exposed. Pieces of ore said to have 
been taken from the property appear to be pegmatitic in character, 
with large quartz and feldspar crystals. If this rock proves to be 
workable ore it is of different character from the other proved ore 
bodies of the district. 

SHOUGH PROBP'EOT. 

The Shough prospeot is located on the Oregon group of .claims, on 
the west side of the Little S~itna. Va.Uoy 2 miles north of Fishhook 
Creek. The ca.mp and workings are at an elevation of 31550 feet, or 
1,800 feet above Little Susitna. River. Development work on these 
claims was bogun in the spring of 1913, and the improvements con­
sist of tents, a blacksmith shop, a horse trail built from the ma.in 
valley trail to the workings, an ad.it tunnel which a.t the time of visit 
was 35 feet long, a shallow shai'.t, and several open cuts. 

The shaft was sunk on "vein No. l,ll a quartz vein which strikes 
N. 13° E . a.nd dips 62° W. It is reported that the vein, which cuts 
a pinkish decayed diorite country rock, reached a maxi.mum thickness 
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of 15 inches. On the mowitain slope below the shaft a.n. adit tunnel 
was driven for the purpose of intersecting the No. 1 vein. In this 
adit another quartz vein with a. greatest thickness of 12 inches was 
encountered and followed. The vein strikes in general a.bout N. 36° 
W. and dips 45° E., but both strike and dip vary greatly within short 
distances. The country rock near the tunnel breast is a. dark blue­
gray diorite, a.nd the quartz is considerably shattered a.nd much 
stained with copper carbonate. 

A third vein, imperfectly exposed in open cuts, is said to reach a. 
width of 3 feet. I ts general strike is east and its dip 68° N. 

Notwithstanding the high assays reported from these veins, the 
vein matter shows little or no free gold and yields uosa.tisfactory 
returns when mortared and panned. The principal visible metallic 
minerals present a.re azurite, what appears to be chalcocite, iron 
oxide, and some galena. In the shallow depths reached, however, 
the quartz is more or less oxidized, and the iron oxide probably rep­
resents original pyrite. Insufficient work had been done at the time 
the property was visited to determine the permanency of the veins 
or to learn the average gold content in any considerable quantity 
of ore. 

The Shough prospects lie just east of the line of a fault zone cut­
ting the diorite. This fault has been traced for a. distance of over 2 
miles in a northeast direction, a.nd several prospects have been lo­
cated near it. The relation of this fault to the veins near it ha.s not 
yet been determined, as only a small amount of development 'vork 
has been done along it and the surf a-0e exposures a.re unsatisfactory. 
It may be, however, that the fault has offered a. passage through 
which mineralizing solutions have circulated, and that the veins near 
it have a close genetic relation to the fnult. 

SUMMARY. 

Lode mining began in tho Willow Creek district in 1908, and since 
then some $300,000 worth of gold has been recovered. The actual 
recovery from the ore that has been milled is $42 a ton in gold with 
some silver. This does not include the values contained in the con­
centrates or in several thousand tons of tailings which have been 
stored for future treatment. It is probable that the actual gold con­
tent of the ore crushed averages at least $50 a. ton. These figures are 
borne out by the assay returns kindly furnished by various operators. 

The veins already shown are in general parallel to pronounced 
systems of jointing. Though not yet mined to any great depth, in­
dividual veins have been traced to considerable distances on the sur­
face. There is no reason to believe that the veins will not be per­
sistent at increased depth. Below the zone of oxidation, which does 
not exceed a few feet in thickness, they should show no greater vari­
ation in value than within the present limit of mining. 
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The occurrence of this zone of mineralization along the contact of 
intrusive gra.nodiorite is similar to that of some of the gold deposits 
of southeastern Alaska and elsewhere in tho Territory. The geo­
logic evidence at hand is all in favor of the presence of commercial 
ore bodies in this district. 

The present operating costs are high, owing to the fact.s th&t trans­
portation from Kruk is effected by wagon and that this port can be 
reached by ocean freight only from May to November. It is estimated 
that thus far the freight charges to the mines have varied from $50 
to $85 or more a ton. Operations have also been hll!Jlpered by the 
lack of water at the altitudes at which mills have been installed and 
by the great cost of fuel. Many of these conditions will be over­
come if the Willow Creek district is made tributary to one of the 
proposed railroads into the Yukon or Kuskokwim basin. 



MINER.AL RESOURCES OF THE UPPER MATANUSK.A .AND 
. NELCHINA· VALLEYS. 

By G. c! MARTIN and J. B. MERTIE, Jr. 

INTRODUCTION. 

The district described in this report comprises the uppe,r half of the 
Matanuska Valley and a contiguous area on the h eadwaters of Nel­
china. River, which is tributary to the Copper through the Tazlina. 
It includes parts of the ea.stem Ta1keetna and northern Chugach 
mou~tains, which are separated by the valley of Mata.nuska River. 
The district ~onsists of moderately rugged mountains 5,000 to 7,000 
feet high, which gra..de eastward i,nto the rou.nded hills, about 4,000 
feet high, lying on the western margin of the Copper River Plateau. 

The Ma.t&.nuska Valley can be reached either from Koik, which is 
the head of navigation on Cook Inlet and to which vessels of shallow 
draft can go at high tide, or from Cordova or· Valdez by way of Chitin a 
and Tazlina road house. Near the lower end of Knik A.rm there is a 
good anchorage, which ocean-going vessels can reach at any stage of 
the tide except during the winter, when the upper part of Cook Inlet 
is frozen or filled with floating ice. . 

At present freight can not be taken in by way of Cook Inlet during 
the Winter, as the inlet is usually blocked with ice from November 1 
to May 1. Passengers can reach the region during the winter by 
going in from Seward with sleds, but the Seward route is not available 
for heavy freight. The best winter route to the upper Matanuska 
and Nelchina.district is by way of Chitins. or Valdez. The distances 
from Chi.tin.a and Valdez to the headwaters of the Matanuska by way 
of Ta.zlina road house a.re 125 and 170 miles, respectively. 

A good wagon road has been built from Knik to Little Susit;na 
River. From mile 25 on this road a trail hf¥! been cut for a distance 
of about 8 mile.s, to the mouth of Moose Creek, where it joins the old 
Matanuslra trail from Cottonwood. 

The trail from Moose Creek up the valley reaches Chicks.loon. River 
about 24 miles from Moose Creek. From the Chickaloon ford the 
trail ascends on a good grade until it reaches the forks near the south 
end of Boulder Creek flats, a distance of about 7 ! miles. From this 
point the Nelchina district may be reached by either of three routes­
by the old Ma.ta.nuska. trail a.round Sheep Mountam, by the Hicks 
Creek trail, or by way of Boulder Creek. 
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The o1d M.a.tanuska. trail extends east a.long the southern base of 
Anthracite Ridge to the forks of the Hicks Creek tra.il at Index 
Lakes, a distance of 11 miles. The trail turns east at Index Lakes 
e.nd crosses Hicks Creek at a distance of a mile 8Jld a half .. From 
Hicks Creek to Caribou Creek, about 10 miles, the trail lies parallel to 
the river. After crossing Caribou Creek it follows the southern slope 
of Sheep Mountain. About 13 miles east of Caribou Creek it passes 
through a saddle at the east end of the mountain, descends to Squaw 
Creek, and goes up the Squaw Creek valley for about 5 miles, whence 
it turns northward along the western margin of the Tazlina. Valley. 
The headwaters of Crooked Creek ma.y be reached by turning up the 
hill at the lake a.bout 4 milei:i above .the Squaw Creek crossing. By 
the route thus described the junction ·ot Albert and Crooked creeks is 
about 55 miles from Chicke.loon ford, or about 110 miles from Knik. 

The Hicks Creek ~rail leaves the Matanuska trail described above 
at Index Lakes, going up the valley of Hicks Creek to its head, a dis­
tance of about 1oi miles; down Divide Creek to Caribou Creek, about 
3 miles ; down Caribou Creek about 3 miles, to a point half a mile 
above the mouth of Allred Creek, where it turns east to a.void the 
canyon half o. mile up Allred Creek; then up Alfred Creek for a.bout 
10 miles to the point where the main creek comes from the northwest; 
thence northeast for 3 miles. From .Albert and Crooked creeks it is 
about 48 miles to the Chfoke.loon ford and 103 miles to Knik by this 
route. 

The Boulder Creek trail turns up Boulder Creek fiats at a. point H 
miles east of Chickaloon ford and follows the open gravel bars of 
Boulder Creek for about 13 miles. It then climbs sharply a.nd reaches 
the summit of a pass a.bout 3 miles distant, at an elevation of 4,800 
feet. From this summit it descends into Caribou Creek. For about 
3 miles, or nearly to timber line, the trail follows the creek cloaely, 
then climbs up the western bank, which it follows to the mouth of 
Chitna. Creek. Thence it follows the gravel bars for about 3 miles to 
the mouth of Divide Creek, where it joins the Ricks Creek trail. By 
this route it is about 51 miles from Albert a.nd Crooked creeks to 
Chickaloon ford, or about 106 miles to Knik. 

Timber line in this district is at a general elevation of 2,500 to 
3,500 feet, above which there is the customary growth of small 
bushes, moss, and grass. The trees include spruce, birch, and several 
kinds of cottonwood. The growth is in general not dense. Most 
of the spruce trees are under 12 inches in die.meter, and the largest 
one which the writers noted had a. circumference of 5 feet. The 
timber is moderate in amount and of only fair quality, but, e:x:cept 
in the higher valleys, it is probe.bly sufficient for local demands, 
provided that forest fires, which the dry clime.ta favors, are kept 
under control. The local supply of timber will probably prove in&de-
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quate as soon as extensive mining is undertaken. There is no timber 
suitable for export. 

The more open birch forests, as well as the areas which have 
lately been burned, are covered with a dense growth of grass, chiefly 
redt<>p. There are also large areas of bunch grass above timber line 
at some localities, especially in the eastern part of the district. 
These natural meadows are large enough to furnish feed for whatever 
stock is likely to be locally needed. 

GEOLOGY. 

West of Chickaloon River the Talkeetna Mountains are probably 
composed chiefly of granite, although metamorphic rocks and small 
bodies of sedimentary rocks are known to be present. East of the 
Chickaloon the Talkeetna Mountains a,re made up of stratified rocks 
of Jurassic and Cretaceous age, including both sedimentary and 
volcanic beds, overlain in parts of the area. by Tertiary conglomerate 
and lava and tuff. The rocks immediately south of the Matanuska 
include Tertiary and Upper Cretaceous sediments, volcanic rocks of 
probable Lower Jurassic age, schists, and granitic intrusives. The 
geology of that part of the Chugach Mountains which lies south of a 
belt bordering the river is practically unknown, but the rocks are 
probably in the main crystalline and largely metamorphic. 

The general stratigraphic sequence is given· in the following table: 
Stratigraphic sequence in tM Matanuska Valky. 

-

Age. Llthologic cilaracter. 
Thick· 

ness 
(feet). 

Alluvium. 
Q.uateroarY. 

Glaolal and high-level terrace gravels. 

Pliocene ( 1) J3asalt lc ll\vss, breccias, and tulfs. 1,ooo+ 
MloceDe (7) Eska conglomerate. 2,500 

Tertiary. Chlckaloon formation; coal-bearing shale o.nd sandstone with 2,000:!: 
Eocene. the flora of the Kenai formation. 

Arkose, conglomerat;o, and shale.<> 2,000:!: 

Upper Cretaceous. Shale and Sandstone. 4,SOO:l: 

Lowel' Cretaceous. LlnKlstoDe. 800:!: 

Upper .Jurassic. Shale, sandstone, llild conglomerate. 1,000: 

Shale and sandstone carrying tbo fauna of the Chtnltna shale 
or Cook Inlet. 

2,000: 

lllddJe Jura.sslo. 
Sandstone with the fauna or the •ruxednl sandstone of Cook 1,000: 

Inlet. 

Lower Ju~!c. Andesitlc greenstone, tu1!s, agglomera~, and bl'OOCias; rhy o-
lites, dacites, and tufts. · 

3,000: 

Early Mesozoic or older. Gi;_aJ&~~~e ='R~~l~~tr~f.115tones, and rhyol!t~, and (?) 

Paleozoic. Mica scbists and other scltistose and gnelssio rooks. (?) 

a The stratigraphic position or these rocks Is not deflnitely establl.sbed. They may Include beds equiva­
lent to part or the Eslc& conglomerate and Cbickaloon formation, &9 well as beds older than the Chlclc.9.loon. 
(See pp. 286-286.) 
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MINERAL RESOURCES. 

KBTALLIP'B:SOUB DEPOSITS. 

GENERAL CONDITIONS. 

The geologic formations of this district which seem most likely to 
carry valuable metallilerous deposits a.re the schists and the J,,ower 
Jurassic volcanic rocks. 

The schists south of the Matanuska are in general similar to the 
gold-bearing schIBts of Wtllow Creek, but, unlike those rocks, they 
have not yet been found to contain gold-bearing veins or to be the 
source of gold placers. Their area. is not easily accessible and has 
probably not yet been thoroughly prospected. 

The Lower Jurassic volcanic rocks have been in general considerably 
altered. They are extensively fractured. and at many places contain 
multitudes of ~ calcite veins or are impregnated with much fine 
disseminated pyrite. The copper deposits described on pages 281-282 
occur in these rocks, which have not el.sewhel'& been proved to contain 
valuable deposits. Paige and Knopf 1 said of these rocks: 

Though placers have not been foWld within the areaa of older volcanic rocks, miner­
alization has occurred. West of Hicks Creek a la?ge cropping of goiiean about 100 feet 
wide was found. This red capping is due to the oxidation of finely divided pyrite 
diBBemi.nated through a quartz porphyry. A 11UDple selected for aimy showed a tmce 
oi gold and no silver. 

The Middle and Upper Jurassic, Cretaceous, and Tertiary beds and 
the intrusive rocks which cut them are not known to contain metal­
liferous deposits1 although there is a. possibility (seep. 280) that some 
of the placer gold is derjved from the small veins in tbeMiddle Jurassio 
shale and sandstone or in the dikes which. cut those beds, or from the 
Tertiary conglomerate. 

The extensive Quo.ternary gravels at the head of Matanuska River 
may contain srna.11 amounts of :finely disseminated placer gold, ·but are 
not likely t-0 be either of direct economic importance or even the 
indirect source of reconoontrated placers. Their glacial origin is 
unfavorable to the occurrence of extensive placer deposits, as their 
rapid mode of accumulation precluded the sorting and concentration 
which is necessary for the formation of workable placers. 

The present stream gravels are largely derived from the reworking 
of these older gravel sheets. Even with this partial reconcentration 
the gold content, at least in most places, he.a not boon increased 
sufficiently to .PS.Y for working. Productive placers are more likely 
to be found on such streams as are directly engaged in erodlng o. gold­
bearing bedrock, especially rock containing mineralized quartz 
stringers. 

1 'Paige, Sldney, and Knopf, Adolph, Oeologlc rocount.i.ana. ln the Matanllllka and 'l'&lkeetna bulna, 
Aluk&: U.S. Geo!. Survey BuU. SZ7, p. 66, 1907. 
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PLACER GOLD. 

IllTJlODVOTIO• . 

The stream gravels of the upper Ma.tanuska. and N elchina district 
had been prospected for many years prior to 1913 without marked 
success. Promising indications of workable placer ground have been 
reported many times from various places, but owing either to the 
difficulty and cost of traDSporting supplies, or to lack of diligence in 
prosecuting the work, or to the lack of the gold itself, no producing 
mines have developed. 

Interest in this district was renewed in 1913 by the discovery of 
workable placers on Albert Creek, a small tributary of Crooked Creek, 
which :flows into t.he Nelchina. About 65 ounces of gold was obtained 
in a few weeks irom the Discovery claim. Probably only about 20 
men were in the district during the working season, and most of these 
accomplished little or nothing except tho requisite amount of assess­
ment work. At tho close of the season 100 or more prospectors went 
in from Knik, Vnldoz, nnd other places and a. large amount of ground 
was staked. It is to bo hoped that sufficient machinery and supplies 
were sledded in during the winter to test tho district adequately 
during the coming summer. 

£1.BJ:llT AlO> OllOODD OB.l!!EJCS. 

Albert Creek is a. small stream which onters Crooked Creek from 
the west about 9 miles above its mouth, at nn altitude of a.bout 
3,500 feet . Albert Creek has two named tributaries-Dick Creek, 
entering it from the southwest about 2,200 or 2,300 feet above 
Discovery, and P orphyry Gulch, entering it from the north at about 
the center of claim 11 No. 2 u.bove.11 Crooked Creek, to which Albert 
Creek is tributary, flows into Nelchlna R iver, which in turn is tribu­
tary to the Copper through Tazlina. River. Crooked Creek, so named 
from its meandering course, flows at a low gradient over swampy 
bottom lands where the depth to bedrock is not known and may be 
considerable. The country surrounding Albert Creek consists of low, 
rounded hills which, like the valley of that creek itself and of the 
other tributaries of Crooked Creek, a.re entirely devoid of timber. 
Small cottonwoods and willows grow along the creek, but even these 
a.re few. The nearest timber is about 31- miles east of the mouth of 
Albert Creek, on the edge of t.he Copper River flats.' There is also 
timber about 8 miles to the northeast, near the mouth of Crooked 
Creek, and a.bout 9 miles to the southwest, on Alfred Creek. At none 
of these places is the t imber abundant or of good quality, but at any 
of them enough can be obtained to supply a small ca.mp with houses, 
sluice boxes, and fuel. There is abundant bunch grass along the 
upper slopes of Albert Creek and probably at numerous other locali­
ties in the vicinity. 
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The rocks exposed along Albert Creek a.re mostly sandstones and 
shales, probably of Middle Jura.ssio age. They dip at moderately 
steep angles and are cut by dikes which are mostly small. The hill 
south of the lower course of the creek consists of altered igneous rocks 
which were regarded by Paige and Knopf 1 as "lower Middle Juras­
sic" (subsequently called Lower Jurassic) greenstones. There is a. 
possibility that these rocks are altered intrusives. Albert Creek 
heads at the east end of a ridge capped by late Tertiary lavas. These 
ma.y be underlain by Tertiary conglomerate, as they are at other 
localities farther west. If this conglomerate is here present it is a 
probable source of the placer gold. Bench gravels probably occur 
in the valley of Albert Creek, but they were not noted by the writer, 
there being snow on the ground when he was there. They were 
observed, however, in the valley of Crooked Creek 2 miles southeast 
of Albert Creek, up to an elevation of at lea.st 3,800 feet. 

Placer gold was discovered on Albert Creek by Fred Getchell, 
Duncan McCormick, and 0. D. Olsen in 1912. The fust ground was 
staked in March a.nd April, 1913. In August, 1913, claims had been 
staked from "No. 4 below," which lies at the mouth of Albert Creek, 
crossing over Crooked Creek, to "No. 7 above," and also on Dick 
Creek and Porphyry Gulch, two of the tributaries. 

Sluicing began on the Discovery claim on July 12, 1913, a.nd at the 
close of the sea.son, a.bout September 1, it was reported that 65 ounces 
of gold had been obtained. The gold is bright and clean and well 
rounded, of very uniform size, a large proportion being worth from 
1 to 3 cents and the largest nugget found being 11- pennyweights. 

From 3-i to 4t feet of gravel was shoveled in. This was said to 
run as high aa $.14.50 to the ya.rd and to average a.bout 36. The 
gold-bearing portion is said to extend throughout a width of 30 feet, 
with only one side found. It lies on a shale bedrock, and has about 
9 feet of overburden. 

Only prospecting and assessment work was done on other ola.ims 
tha.n Discovery. Claims were staked and gold reported to be found 
on Crooked Creek and on several of its other tributaries, including 
North Creek and South Creek, which enter Crooked Creek from the 
west half a. mile north a.nd 1 mile south, respectively, of Albert Creek, 
and on Sleigh Creek, which enters it from the east near the mouth of 
North Creek. · 

ALJ'll.ll:D omx. 

Alfred Creek is a. large stream tributary to Caribou Creek from the 
east about 13 miles above its mouth. The upper pa.rt of the valley 
is open and lies among rounded hills, but the lower part is deeply 
incised, the creek passing through.several canyons, of which the low-

• Pt.lge, Sidney, and Knopf, Adolph, Geologic reoonna.Jssance In the VataniJSl<a and Talkeetna besln8. 
Alaaka: U. B. Geo!. Survey Bull.327, Pl. ll, UI07. 
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est one, which is about half o. mile long, tenn.ino.t-Os a.bout half or thref\­
qua.rters of a mile above the mouth of the oroek in o. broad flat. The 
trail follows the creek except o.t this lower canyon, which it a.voids by 
passing over the bench to tho north. A moderately dense growth of 
small spruce extends a.long the lower half of the stream. In the upper 
pa.rt of the valley there is no vegetation l arger than willows and small 
cottonwoods a.long the stream course. The1·e are numerous patches 
of good grass on the hillsides. 

The rocks exposed alo:ng the upper half of .Alfred Creek consist of 
Jurassic sandstones and shales cut by small dikes. Along the lower 
half of the creek the only rocks exposed o.ro Upper Cretaceous shales, 
except a.t tho lower end of the lowest canyon, whore there is a. large 
dike of coarse dio.ba.se. The rocks exposed on the tributaries a.re prob­
ably in large part the same as those on the ma.in creek, except that 
the high r idge north of the creek is known to be capped by Tertiary 
volcanic rocks. These may be here, as they are at so many pla.ces in 
this district, underlain by Tertiary conglomerate. If so, this con­
glomerate is a likely source of the placer gold. 

Alfred Creek has a.ppe.rently been stoked throughout the greater 
pa.rt of its length, but on only a. few claims bas more than technical 
assessment work been done. The discovery was made in 1911. A 
total of a.bout $1 ,500 of gold is said to have been recovered from this 
creek. 

Ma.zuma. Creek is tributary to Caribou Creek from the northeast at 
an al titude of about 3,300 feet. The lower part of its course is in an 
inaccessible canyon, but the upper open pa.rt of its valley may be 
reached by a trail lea.ding across the hills from the mouth of the 
stream entering Caribou Creek next below Ma.zuma Creek. The 
entire valley is a.hove timber line and coots.ins no vegetation larger 
than nl.Oderate-sized willows and small cottonwoods. The nearest 
timber is on Caribou Creek about 2 miles below Ma.zuma. Creek, where 
there is a spa.rse growth of small spruce. Grass is abundant a.long the 
trail leading into the upper Mazuma Valley. 

The rocks on Ma.zuma Creek a.re basaltic lavas and tuffs, underlain 
along the upper pa.rt of the creek by coa.rse conglomerate. An 
exposure at an a.ltitude of about 4,600feetsbows coarse, poorly consol­
idated conglomerate overlain by angular blocks of lava. which were 
probably transported from the hillsides above. The conglomerate 
is well consolidated near creek level, bu t looser above. This difference 
may be either the result of local cementation, looa.l lea.ching, or rework­
ing. It is probably due to reworking, for tho looser pa.rt is decidedly 
008.l'S<U' than the well-consolidated conglomerate a~ the creek level. 
The well--00nsolida.ted conglomerate consists of bowlders, in general 
not over 6 inches in diameter, and contains lenses of shale and sand-
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stone, while the looser conglomerate has numerous bowlders from 1 
to 2 feet long. Tho bowlders a.re chiefly gra.oitic and fine-grained 
igneous rocks with some sandstone, shale, a.nd porphyry. The con­
glomerate, both above and below the contact of the better and the 
less consolidated pa.rt, is thoroughly induta.ted along vertical fissures 
which stand out like dikes. The creek gravels, so far as noted, con­
tain only material which might be derived from the conglomerate or 
the overlying volcanic rocks and include numerous large bowlders. 

Claims ha.vo been staked from 3 to 5 miles above the mouth of the 
creek. The discovery was made in 1906. Nuggets up to 16 or 18 
cents in value a.re said to havo been found. It is roported that a large 
number of them havo "cement" sticking to them. There has appar­
ently been little or no production from this creek. The improvements 
consist of a wing da.m, several prospect holes, and a ditch which will 
deliver water from a tributary stream under moderate head. 

Whatever gold occurs in the gravels of Mazuma. Creek was prob­
ably derived by reconcentra.tion from a more disseminated deposit 
in the conglomerate. If there is, as there appears to be, a loose 
reworked conglomerate lying upon and derived from an older and 
more thoroughly indura.ted co~glomerate, the contact of the two is 
possibly gold bearing. 

DLOHI1'4 Jt.IVU. 

Nelchina. River itself was not visited by the writers, and no le.ter 
information is at hand than that published by Paige and Knopf ,l as 
follows: · 

Two prospect.ore from Copper Center, who were met in the headwater country of 
the Nelchina and Tyonek rivers, reported that gold waa preeent iJl all the stream 
gravels, but in very small quantities. The gold obtained on the Tyonek .iB almoet 
exclusively in the form of em.all round plat.ea, worth about a Ci?Dt. apiece. Occasion.al 
small ehotty nuggets occur, not exceeding 5 or 10 cents in value. 
It ia reported that the hard conglomerate intemtrati.fied with Iuzal!IPc eha.lee and 

88.ndstonee, when p&DDed, failed to yield col0?8. Yet in view of the unaltered and 
unmlnecallied character of the prevailing sandstones and ahalee, and in view of t.be 
compan.tive coarseness of the gold. it ia neverthel988 probable that t.be meager gold 
content of the preeent stream chan.nela baa been derived by a concentration of the 
ancient conglomerates. 

aovacm or TJD GOLD. 

The source of the placer gold in this district is not known. There 
seem to be at least three possiblo sources-(1) concentration from 
small veins in the bedrock, (2) reconcentration from disseminated 
gold in the glacial gravels, and (3) reconcentra.tion from disseminated 
gold in the Tertiary conglomerate. It may be tha.t there is either 
e. general source, which w111 account for all the placer gold, or that 
the various occurrences have sources of different kinds. If the latter 

1 Pat&e, Sidney, and ll:Dopf, Adolph, Oeoloclc reooon•lasnoe l.n tbe Matanum and Talkeetna bulua, 
Alub: U.S. Geo!. Surrey Bull. 327, p. 57, 1807. 
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poss~ility is admitted, then nono of the t.hree sources suggested above 
can be denied, and t.be problem must be disn:Us.sed until further local 
evidence is obtained. 

If one general explanation is insisted -upon, then it may be con­
cluded that the source can not be assigned to local mineralization 
of the bedrock, unless it is assumed that the rocks of Alfred and 
Crooked creeks and those of Mazuma Creek have been mineralized. 
The former include Jurassic and Cretaceous sandstones and shales 
cut by small dikes; the latter include Tertiary lavas, tufts, and con­
glomerates. In none of them are veins conspicuous. This explana­
tion, as a. goneral one, accordingly seems improbable. 

Reooncentration from glacial gravels will not answer as a ganeral 
source, for such gravels are not present on Mazuma Creek. Thia 
explanation would perhaps serve for th e deposits on Crooked a.od 
.Alfred creeks if it were assumed that these s treams lio lo the course 
of an ancient spillway from the Copper River basin. Such is e.ppar­
ently not tho case, however, for the valleys of Squaw Creek a.nd of 
the ma.in headwaters of the Mat.anuska would naturally serve as 
such a spillway rather than the higher divide between Crooked and 
Alfred creeks. 

Reconcentration from disseminated gold in the Tertiary con­
glomerate will not expla.in all these occurrences unless it is assumed 
that the Tertiary lavas on the headwaters of Allred and .Albert 
creeks a.re underlain by such a conglomerate. It is not known 
positively that the conglomerate is present there, but probably it is. 
However, this conglomoro.to has not yet been shown t-0 be gold bearing, 
although si.tn.µar conglomoru.tes in other places probably carry gold.1 

COPPER. 

There is an interesting occurrence of copper ore on Sheep Moun­
tain, near the headwaters of the Matanuska.2 Sheep Mountain is an 
isolated rugged mountain mass lying north of the Matanuska, east of 
Caribou Creek, south of Squaw Creek, and west of Tahneta. Pass. 
The rocks composing the mountain consist of andesitio tufts, breccias, 
and lavas of Lower Jurassic age, with some interbedded shale, sand­
stone, and chert. They have been intruded by at least one mass of 
granite. The volcanic rocks are greatly shattered, and a.re traversed 
by a network of small veins which consist mostly of calcite. Consid­
erable alteration has taken place. These rocks were described by 
Paige and Knopf • as follows: 

For eeveral milee the whole 110uthem flank of Sheep Mountain, at the head of Mata. 
nuska River, ie colored a strong red from the oxidation of pyrite in the greenstA>oee. At 

t Prl:nllle, L. ll., A geolog!o reconna.lssalJce of t.he Clrcte quadranglo, AJulca: U. S. O«>I. 811"'9Y B un. 
538, p. 67 I 19J 8. 

t Broota, A . JI., The mining Industry ID 1912: U.S. OeoL Survey Bull 642, p . 39, 1913. 
• P&l&:e, Sidney, and Knopf, Adolph, Oeologl<l reconnal!a&noe in lb• Matauuaka and Talkeetna be.sins, 

Alaab: U.S. Oeol 8urvey Bull. 3Z7, p . 68, 1007. 
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aome points the sulphuric acid formed du.ring the oxidatiou of the pyrite hae bleached 
the greenstones to a pure-white color . The rugged range, thus tinted in vividly con­
trasting colors, preeenta a marked ecenic eifect. C&tain streams emerging from the 
range are eo highly clwged with iron ealt.B ae to color their gravel red with oxide. The 
"Pyriti.z&tion of the greenstones, which are here roughly echistoee, he.a affected a great 
thickne88 of rocb but is of a dlffll8ed character. .An assay of a sample selected as show­
ing the maximum mineraJizatlon yielded only a trace of gold and no silver. 

The copper prospects are on East End Creek, which heads just.west 
of the easternmost high peak in Sheep Mountain, and is the third creek 
west of the eastern extremity of the mountain. It enters the Mata­
nuska. about 7 miles above Caribou Creek, or 2 miles above the forks 
of the Matanuska.. 

The copper ore apparently occurs as irregular lenticular masses in 
the more porous and shattered parts of the rock. The abundance and 
wide distribution of small fragments of copper ore on the ta.lus elopes 
indicate that the mineralization is general rather than localized and 
apparently promise the discovery of many small, lenticular ore bodies 
rather than a few large, persistent ones. 

A mineralized zone was observed by the writeM on the west bank 
of the creek at an altitude of about 4,200 feet, nea.r the upper forks. 
It trends N. 40° E. and stands about vertical, being approximately 
pa.ro.Jlel to the bedding. Disseminated sulphides (mostly chalcopy­
rite) occur in small masses throughout a width of about 5 feet, and 
the zone is thoroughly stained with malachite and a little azurite. 
Specimens (No. 252) taken at this locality were found to contain 
chalcopyrite, malachite, a little pal&-blue carbonate, quartz, and cal­
cite. Veins containing quartz, calcite, cha.lcopyrite, etc., occur in a 
shattered basic igneous rock. The chalcopyrite is weathering to cop­
per carbonates. Specimens (No. 252-a.) obtained in the creek bed 
and on talus slopes near by.contain bornite and cha.lcopyrite. The 
gangue appears to be quartz, epidote, and calcite. The copper sul­
phides are weathering to malachite. A specimen (No. 251) obtained 
at the camp site at the mouth of the gulch of East End Creek, which 
i3 believed to have been obtained on thi~ creek, appears to represent 
a sulphide replacement of basic igneous rock. The copper sulphides, 
which appear to be bornite and oha.lcocite, are altering to malachite. 
Epidote occurs in the gangue. 

CO.AL. 

AREAL DISTRIBUTION. 

The coal of the Ma.tanuska Valley occurs in several detached fields, 
pa.rt of which lie within the area here described and pa.rt of which 
a.re in the lower Matanuska Valley, a description of which has already 
been published.• 

l Martin, G.C. , and Kala. F . J~ Geoloc7 and ooe.l lltlcb ol th• lowllf Malanusb Vallay, Alaata: u. s. 
Geo!. Survey Bull. 600. 1912. 
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The coal of the upper Mata.nuska. Valley is found in two separa.te 
fields which are distinct not only a.really but in the geologic occur­
rence and probably in the character of the coal. One of these two 
fields (neither of which may be strictly a. unit) lies in the Ma.tanuska. 
Valley proper below Hicks Creek, including the .Anthracite Ridge 
area. and an area south of the Matanuska1 and is the eastern extension 
of the Chickaloon1 Kings River 1 and Coal Creek area. of the lower 
Ma.tanuska Valley. The other is the upper Boulder Creek and Caribou 
Creek field. 

The areal extent of the assemblage of rocks which carry the coal 
is indicated on Plate XI. The areas indicated as coal-bearing are 
those which may carry coal, as distinguished from the areas shown 
in blank on the map, which a.re believed not to carry coal. The 
areas represented as probably coal bearing, or as containing the 
so-called "coal-bearing rocks," can not be assumed to be underlain 
wholly by beds of coal of workable character and thickness. More­
over, parts of these areas probably have no coal under them. The 
lack of knowledge as to the exact stratigraphic position of the coal 
beds, the uncertainty as to what stratigraphic part of the "coal­
bearing rocks 11 is represented by each of the observed surf ace out­
crops, and the concealment of the rocks by gravels over broad areas 
make the precise areal distribution of the coal a problem which can 
be solved only by drilling or other underground exploration. 

The tables given below indicate the probable and possible areas of 
supposed "coal-bearing rocks 11 in the lower Matanuska Valley as 
previously published 1 and with subsequent revision. The Chicks.­
loon and Kings River area and the a.rea south of the Matanuska1 

as given in the :first of these tables, include lands as far east as longi­
tude 148° 20', as is shown on Plate VIII of Bulletin 480. These 
are la.rger tracts than were described in detail in Bulletin 500 and 
include land lying in the area described in the present paper. The 
first of these tables shows the areas of probable c<;>al or the areas 
known to be occupied by the so-called "coal-bearing rocks,11 a.s de­
fined above, and by the conglomerates and other beds which overlie 
them. The second table shows the areas of possible coal or the areas 
which may also be underlain by these rocks, but in which, because of 
concealment by gravels or of other lack of definite information, there 
is a possibility that other formations may be present. These esti­
mates when first published were described a.s "provisional and sub­
ject to modification, perhaps· considerable, when the region is more 
thoroughly prospected." It should be noted that they have already 
been modified by the later geologic work, which has shown that part 
of the area, east of Chickaloon River and both north and south of the 

t M'.art1n, 'G. C., Preliminary report on a. detalll)d survey of part ol the .Matanuska coal fti!lds: U. S. Geo!. 
Sarvey Bull. •SO, p. 134, 1911. Martin, G. C., a.nd Katz, F. :r., Geology and COlllfti!lds of the lower .Mat&­
nuska Va.lley, Awn: U.S. Geo!. Survey Bull. ooo .• p. 76, 1912. 
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Ma.tanuska, included in the 44 square mile and 8 square mile items, 
is not occupied by the coal-bearing Chicka.loon formation, but by the 
non coal-bearing marine Upper Cretaceous, while another part of the 
44 square mile area is occupied by a conglomerate of uncertain 
horizon which contains no coal outcrops and may not be underlain 
by coal. 

Areaa of mpposed coal-bearing rod:a in the lower Matanuska Valley. 

(Square miles.] 

Odglnal Revlsod 
osttmate. estlmato. 

Valleys of Chlclmloon and KIDgs rivers ............... ........... ........... ... . . 
Soutli of M.atanuska River in vicinity of Kings MoWltaln and Coal Creek .• ••.•• 

~:fl:~s0~(y~~~~Sb·crceb::::::::::::::::::::::::::::::::::::::::::::::: 

« 
8 
3 

19 

41.1 
6.. 
3.0 

19.8 

74 70.3 

Areas of possible ~™ of the B1tppo1ed coal-bearing rock.t in the lower Matanuaka 
Vall.ey. 

[Square miles.] 

Original Revbed 
estimate. estimate. 

Lower parts or valleys or Kings River and Granite Creek ••..••••••••••••••••••• 
Valleys or MOO!Ml and Eska croon ..••••••••••••••••.••••••••••••.••••• ••••••• .•• 

8 
16 

9. l 
16.8 

The followi.J'.!g tables contain similar estimates of the areas which 
probably or possibly contain some' coal in the11pper Matanuska Valley 
proper, below Hicks Creek: 

Areas of probable coal-bearing rock.t in the upper Jlatanu.d:a Valley. 

[Square mllee. t 

Anthracite Ridge and low country south of its eastern half....... 22. 7 
South of the Matanuska near O'Brien Creek. .................... S. 0 

25.7 

Areas of poasible ooal-1>£aring rock.t in tht upper Jlatanwka Valley. 

[Square miles.) 

Conglomerate and trap ridge district south of west half of Anthra-
cite Ridge and of lower Boulder Creek. . . . . . . . . . . . . . . . . . . . . . . 2L 1 

Alluvial flats of the Matanueka near O'Bri~n and Gravel creeks. .. S. 2 
Conglomerate area. west of Gravel Creek........................ 2. S 

26.6 

These area.a added to the revised estimates for the lower Matanuska 
Valley, as giv.en above, show that the entire Matanuska Valley 
proper below Hicks Creek has an a..rea of 96 square miles that probably 
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contains some coal and an additional. area of 51 t square miles that 
possibly contains some coal. 

The area of coal on upper Boulder Creek and Caribou Creek can 
not, for reasons which will be discussed below, be estimated with even 
approximate certainty. The total area. within which some traiets of 
coal may occur--na.mely, that of the conglomerate and of the over­
lying lavas (which may not everywhere be underlain by conglom­
orate)- is possibly 200 or 300 square miles, but it is reasonably 
certain that oply a small fraction of this area is actually coal bee.ring. 

STUATIGRAI'IDO OOOURRENOE. 

The coal· beds o{ the part of the Mata.nuska Valley proper which 
is here under discussion·, like those of the lower Matanuska Valley, 
are all known to be of Tertiary age and to agree approximately in 
general stratigraphic position with the cool of the Kenai formation 
on Cook Inlet. They all, except those at the Gravel Creek locality 
described as section No. 24 (p. 293), occur in.the Chick a.loon formation, 
which is the middle locnl division of the Tertiary rpcks as described 
in the report on the geology of tho lower Mn.tanuskn. Vnlloy. Their 
exact position within this formation bas not been determined, but 
they seem to be in general distributed thxoughout the greater part 
of its thickness. Nothing definite is known as to tho persistence of 
individual beds or of gro~ps of beds. 

The coal on Billy Creek and elsewhere in the Caribou Creek and 
N elcb,ina. valleys has hitherto been assigned to the Jurassic, a.nd has 
been described 1 n.s follows: 

The coal-bearing rocka o( this [the northeastern] field include an area. of aboui 500 
square miles. Coa.J is found at various localities, but never in thick beds, the best 
discovered having a. thickness o( 3 feet. The rocks are of Jurassic age and from fossil 
evidence are divided into a Middle and an Upper JUI'8ll!lic ljeries. The character of 
the coal appears in a general way to be in accordance with this separation-that is, the 
older rocks cany bituminous coal, and the younger, coal of o. lignitic character. 

The Middle Iu.raasic rocks generally are severely shatt6ed and cruahed, or sheared 
and slickeDSided, a.nd a.s a. rule present a. decidedly unflworable appearance for tlle 
presence of workable seams of coal. Locally the strata are closely folded, as on Billy 
Creek, where the coal ha.sdeveloped a strong cleavage and ha.s asaum.ed a semianthracitic 
character. That the high-grade coal is restricted to such belts of sharp defomis.tion 
is rendered probable by the fact that the rocks in the less disturbed areas are found to 
contain only fragments of carbonized wood and small stringers of lignite. 

The Upper Jurassic strata lie in comparatively und:i.eturbed attitudes, with prevail­
ing low dips. Minor dislocations of the beds are of widespread occurrence. Mor~ 

extensive faulting is occasionally met with, a.son Billy Creek, where faults or several 
hundred feet throw are revealed with diagrammatic cleameai. Coe.I was seen at only 
two localities, on the head of Billy Creek and on the south fork of the Tyonek. At 
these localities the outcrops were obscured by mud and Blide material, but the amount 

'Paige, Sidney, aud Knopf, Adolph, Oeologic reoounaissance ln the M.atannska and Tall:eetnA b&ruis, 
Alaalr:a: u. s. GilOl. Survey .Bull. 327, pp. 66-07, 1907. . 
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of coal represented was probably small. The coal found is a black lignite which 
checks on drying. Mendenhall reports thin beds of coal interstratified with the shales 
a.n.d sandstones a.long the south fork of the Nelchina. · 

The writers believe that at least the greater part of the coal in this 
district, and probably as much of it as occurs in distinct beds (that 
is, otherwise than as coalified sticks and small stringers), is not 
Jurassic. but Tertiary. The evidence for this belief is as follows: 

The coal-bearing rocks at the locality on Billy Creek described 
above contain. abundant, well-preserved, and distinctive Tertiary 
plants. The lithologic character of the beds· in which the fossils 
occur is similar to that of the recognized Tertiary rocks of the 
Ma.tanuska Valley and entirely unlike that of the undoubted 
Jurassic rocks. The "greens tone amygdaloids" of the sectjon on 
Billy Creek resemble some of the Tertiary igneous rocks at least as 
closely as they do the Lower Jurassic volcanic rocks, and conse­
quently they m.e.y be regarded as either an infaulted block of late 
Tertiary basaltic lava or as an intrusive mass injected under light 
load. 

A bed of coal exposed near the headwaters of Boulder Creek lies 
beneath the Tertiary lavas and above a massive conglomerate which 
rests upon Upper Cretaceous rocks. These coal-bearing beds carry 
fossil plants, which are either Upper Cretaceous or Tertiary. 

Coal float was seen by the writer on several of the other tributaries 
of Billy and Caribou creeks, and in ea.ch place it was .on a stream 
that heads in the conglomerate underlying the Tertiary lavas. No 
coal was seen by the writers in place in the Jurassic rocks, and no 
coal float was seen on streams other than those that head in areas 

· of Tertiary rocks. 
According to Knopfrs notes coal was not seen in the undoubted 

Jurassic rocks except as "stringers" and was found as float only on 
those creeks (except for Tyonek Creek) which head in known or 
probable Tertiary areas. 

There is consequently little doubt that the coal beds of this district 
a.re Tertiary. They evidently can not be assigned to the Chickaloon 
formation. The conglomerate with which they are associated may 
either hold the position of the Eska conglomerate or be the equiva­
lent of beds lower down in the Tertiary sequence. It is believed 
that the beds at this horizon are only locally coal bearing. 

COAL BEDS. 

' 
The following pages contain measured sections of all the coal ~eds 

that were accessible. These measurements were all made at natural 
exposures, there being no prospect openings or tunnels. No attempt 
has been made to correlate the beds:, as the complex structure and 
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the fa.ct that none of the beds can be traced from point to pojnt 
make correlation impossible. The sections in the Me.tanuska. Valley 
proper a.re arranged in order from northwest to southeast. 

l. Creek flowing northwest. ioto Boulder Creek from oear tho west eod or ADthnv 
cite Ridge, altitude S,700 reet. Coal blOll!!Om (bed concealed) oear outcrop of dark 
shale. Strike N. 68° W., dip 63° SW. 

2. South face or ADthracite Ridge, 2 miles east. or it.a west end, altitude S,900 feet. 
Ci06l bloeaom. No exposure obtAinnble. 

s. Creek bed 1.2 miles s. 52° w. from 6,280-root. peak at hea.d or PurintDD Creek, 
altitude S,300 to 3,500 reet. 

Ft. In. 
Crumpled shale . •.•. .• .•. .•.....• .....••.•.• ............ ~ . . . . . 85± 
Cot.I. ............. . . ........................... ............... l 1 
Shale... ............................ . ........................ 6 
Sandstone.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 0 
Shale ..................... .. .....................•........... 25 O 
Coal. ................................. .. ...................... 1 0 
Shale .•..••...........................................•...... 25 o 
Sandstone .•............ ....... ............................. . 18 0 
Shale . •............ . ..................................... .... 18 0 
Sandat.ooe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 0 
Shale ................................................ :....... S 0 
Coal. ...................... .... ............ . . .. . . .. ... . . .. . .. 8 
Shale .. .•.................................. .... .....•........ 12 0 
Sandet.ono ................................................... 24 0 

Strike N. 62° W., dip 45° S. 

4. West Fork of Purinton Crook, altitude 4,200 feet. 

Intrusiw rock (diabaee). 
Sha.le roof. 
Coal. .. . .. ... .. ............................................ . 
Dlabase sill. ............................................... . 
Shale •....•....................................• . ............ 

Ft. In. 
6 
6 
s 
6 
1 

Coal with much shale................. . . . . . . . . . . . . . . . . . . . . . . . 1 
Shale ...................................... . ....... . ........ . 
Very carbonaceous shale and coal • ...... . .•..•......•......... 
Shale. 

Strike N. 88° E., dip 43° S. 

5 

5. West Fork of Purinton Crook, altitude 4,100 feet. Apparently two bode of coal, 
each 5i 01 6 feet thick, 2 or 3 leet apart, but more probably one bed repeated by sur­
face slipping. Strike N. 65° W.1 dip 30° SW. 

6. West Fork of Purint.on Creek, altitude S,900 feet. Co11l , 40± foot. Neither roof 
no~ Boor of this coal bed could be found. The coal is apparently cut off o.t eo.ch end 
of the exposure acroes what appeo.rs to be tbe beddl.Dg. This is tho exposure whicll 
hae previously been deecribed 1 aa a 38-foot bed ot anthracite o.nd of· which au auo.lyaie 
is given on p . 295. It showd probably be regarded as a swollen pockot lying in o. 
closely folded overturned syncline and probably cut by o. fau lt. An oxposure of 
ebale in the creek 15 or 20 feet below the coal gave thte() readings on tho bedding 
aa follows: Strike N. 72° E ., dip 11° NW.; strike N. 76° W., dip 12° NE.; etrilce 
N. 73° E ., dip 21° NW. 

• Martto, O. c., A. reoon08'ssa0 c.oClbo Kat&nuakn-• lleld,Ataska, lll 1UOS: U. 8. Oeol. Survey J)uJL 
& , p. 18, UIO&. 
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7. Weet Fork of Purinton Creek, altitude 3,880 feet. 

Shale roof. Ft. I) , 

Coal .. . ........ ... . ........... .•. . ........ . ..•. ··· · • ·· ·· ... . 1 0 
Shale (some coal) ............ .. .. ..... .... ... ........ .. ..... . 5 
Coal. .... .... .... . . . ... . .. ..... .. ..... . ......... ... . . . . ... . . 3 l 

Shale .................................. ... .. . . .. ..... . . .. .. . . 1 4 
Coal . . . .. .. . .. ....................... ...... ......... ... .... . 1 3 
Shale with some coal .... . ... . . . . .. .. ............ .. . ...... . .. . 6 
Shale ........ .......... ............. . ...... . ....... ......... . 2 3 
Shale with some coal .. . . ..... . ... . ..................... . ... . 1 0 
Shale •.••.... ....... .. . . ... . . .... . .. . . . .. . . .................. 2 4 
Coal .... .. . ................. . . ............. .. ······ .. .. . ... . . 1 6 
Black shale .. ................... .. .. ..... . .. ............... . 1 4 
Gray shale . ...... ............ . ...... ............ .......... .. . 12± 
Shale with eome coal .. ... ..... . ... .. . ....... . ...... . ....... . 6 
Black shale . . ........ . ... . ... ... ......... . ..... ......... . . . . 1 8 
Coal. ....... . . . .. ............. ········ · .... ·· · ·· ·· ·· · .. .... . l 10 
Shale ........ .... .. . ....................... ..... . ....... . ... . 8 
Coal with a lit tle shale . .... .................. .... . .. . ... . ... . . 1 4 
Gray fissile shale ftoor. 

Strike N. 87° W., dip 556 S. 

8. East bank of East Fork ot Purinton Creek, about 570 feet upstream from eection 9 

Shale and 8&Ddstone, much folded. Peet. 
Coal with eome shale. .. . .. .. ..... ...... . ...... . .. . .. .......... 7± 
Covered......... . .... . .. . ... . .. . . .. . .. .. ........ .. . ......... 6 
Coal with some shale.......................................... 4± 
Sha.le and sandstone, much folded. 

9. East Fork of P urinton Creek, altitude 3,480 t.o 3,560 feet. 

Diabase. Fi. In. 
Shale (baked). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 0 
Sandstone .. . ... .. . ...... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 0 
Shale, with coal blossolDll. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . 4 7 0 
Coal.................. ...... . .. .. . . .. .... . .. . .... . . ......... 2 7 
Shale ftoor. 

Strike N. 80° W., dip 55° S. 

The section given below WM measured by Martin 1 in 1905 on the east fork of 
Purint.on Crook or 011 the next creek east of it, on the south slope of Anthracite Ridge. 

Flaggy sandtiton.e. . Feet. 
Coal ang shale ...... . . .. . . ... . .. ... ...... ..... .................. 3 
Coal.............. . ......... ..................... ........ . .. . . . 7 
Shale.. .... .... ..... .............. .. . .. . ...... . .. ........ . .. . . .. 4 
Coal...................................... . . ... ....... .. . .. . .. . 1 
Shale. . .. .. ............ .. . .................. .... .......... . . . ... 3 
Coal.. ................. .. .. ........ ...... . ..... .... .. ..... . ... . 2 
Shale... . .. ............ . ...... . . .... .. ... ... . .... . .............. 2 
C-0al.. ............ . .. . ... . ...... .. . ....... . .... .. ........... .. . 7 

Strike N. 89° E., dip 65° SE. 

1 Martin. G. C ..• A reoonnalssanoo of tho Mato.nuska COii.i field, Alaska, In™: U. 8. Geol. Survey Ball. 
2811, p . 19, 1906. 
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10. Creek bed 1.3 mllee S. U 0 E . from 6,280-foot peak at head ol Purinton Creek, 
altitude 3,850 to 3,950 feet. · 

Ft.. m. 
Diabaee Bill............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 () 
Shale........................................................ 4 O 
Coal. . . .. ................................................... l 1 
Panly ehale, partly co~d ................................... 21 0 
Coal. . .... .................................................. 8 
Shale ....... . ................................................ 16 0 
Coal .......•........ ................•......... -. • . . . . . . . . . . . 10 
Shale with th.in eill.e •. .•.••...••....................... . ....... 23 O 
Coal.······················ ············:······· ··········· · · 2 I> 
Shale (partly covered). ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'l:1 0 

Strike N. 86° E., dip~0 N. 

11. Creek bed 2.9 milee S. 55° E. Crom 6,280·foot peak at head of Purinton Creek, 
altitude 3,880 to S,891S feet. · 

:rt. In. 
Shale with coal bloeeolll8 •...... ............... .. .......... . .. 50 0 
Coal.............................. ..... ... ........... . ...... 3 5 
Shale . •..•.......................... ...... . .......... ........ 24 0 
Coal.. ....................... .. ............................. 2 2 
Shale . ... ... .............. . . .. ............................... 21 O 

Strike N. 82° W., dip 20° N . 

12. Creek bed 2.9 miles 8. 64° E. from 6,280-foot peak at head of Purinton Creek, 
altitude 3,830 to 31850 feet. 

Shale roof. ft. to. 
Coal ••.•.... ·•·•·•·............. .. ....... .. . . .. ........ . .... l 2 
Shale............. . . .............. . . .. . ..... .. ............... S 8 
Coal ... ...... ....... ....... . ... ~. . ..... ... ................ . . 9 
Shale .. ..... . ....... .... . .......... . ....... . ................. 2 2 
Coal............................ ... ... ..... ....... ......... . 3 2 
Shale.............................................. .......... 1 1 
Coal............................ ... ... ........ .... . ....... . . 7 
Shale floor. 

Strike N. 82° W ., dip 20° N. 

T he two following sections deecrtbed by Paige and Knopf \ were meaeured by 
Knopf on either thls creek or the next one ea.st ol it: 

Stdion of coal on Anthradte Ridge, alti.tude S,100 f~t. 
Fl. In. 

Diabaee.... ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50± 
Sand.st.one and shale... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lO:t 
Coal and shale...... ..... .. .. .. ............................. 6 O 
Coal.......... ... ........... .............................. . 2 
Shale.. .... ................................................. 1 
Coal... .................................................... 10 
Shale.. . .... ................................................ 2 0 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 

Strike N. 70° W. (magnetic), dip 40° S. 

'Paige, Sidney, &114 J[nopt, AdO>pb. OeoielCJO recmn•,,_,ce l!l lbt Matuuata aiid Tallteeaia ~ 
AIMta: U. 8. Oedl.. Barny Dall. m, -pp. a-44, 1907. 

60553°-Bull. 592-14- 19 
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Section of coal ""!' .AntltraciU Ridge, altitud4 3, 600 /~t. 

Sand.st.one. Ft. 111.. 
Coal.......................... ....... ...... ................. 2 6 
Coal and ahale.............. ...... ...... ..................... 4 
Coal... ..... ....... ......................................... 6 
Coal and fenugiDou.e clay..................................... 2 
Coal• .............. .................................... ······ 10 
Sh.ale........... ............................................. 6 
Coal..... . .......... .. ............... ....................... 4 
Shale ............. ....... .............. ...... .. ... ... ........ 12 O 
Coal.. . ........... .... .............. ...... . ................. 1 3 
Shale . ................... .... ·.... ........ .... .............. .. 5 O 
Sandstone ........... .. .. .'.. ....... ......... .... .. .. ......... 1 O 
Shale..... ................................................... I 6 
Clay ironstone nodule8...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Shale..... ................................................... 1 6 
Clay ironstone nodulea...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Highly carbo~u.s ehale............... . . . . . . . . . . . . . . . . . . . . . . 5 O 
Coal..................... . ........ .. .. .................... .. 1 5 
Shale ........................... .... ...... :.............. .... 9 O 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 
Sh.ale ••••••.•.•.• ...••.•.•.••••..••.•.••.••.•...•••.••......• 15 O 
Coal........... ............................................. 10 
Sh.ale........... ................................... ........ .. 4- o 
Coal........... ............................................. 2 2 
Shale............ ............................................ 4 o 
Coal.......... .............................................. 10 
Shale....... ............. ...... .............................. 2 6 
Coal and eh.ale.. ............................................. 6 
Sh.ale footwall. 

Strike N . 80° E. (magnitude), dip 34° S. 

13. Muddy Creek, altitude S,700 feet. Weet bank of creek. 
Ft. tn. 

0 
6 
7 
0 
1 
6 
0 
2 

Band.et.one . . .•.................. ........ ...... ..... ......... _ . 20 
Carbonaceouuhale, locally coal.. ...... .. ................... . . 
Coal...................................... .... .............. 1 
Shale ........... ......... ... . ...................... .. ....... 3 
Coal ............... .............. ............................. 1 
Carbon.aceoua ehale ... .......... ............................. . 
Shale, with dt.tulned ironstone nodulee ................. _ •.. _.. 3 
Coal .............. . ....... ... ......... .... .... .. .............. l 
Shale ........... ......... .................................. . 
Ferrugino11.1111&11d8tone................ ...... .................. 1 
Drab ehale... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Oarbonaceoua ehale, locally coal ...........•.................... 
Coal ...•.......• ············•·· ................... ·········· 
Carbonaceoua ahale, locally coal .......•........................ 
Sh.ale floor. 

Strike N. S2° W., dip 45° W . 

I See Ula! 71Ja No. 22 In \able of &nal7eea, P• m. 

10 
2 
7 
4 
4 
6 
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14. EaBt bank of Muddy Clteok, altitude 3,690 feet. 

Sh.ale roof. Pt. 
Ooal.......... . .. .. ...... . .. ......................... .. . . . . . . . 1 
Shale...... .......................................... ........ 6 
Sandstone..... . .. .............................. . .... .. . . .. .. 4 
Shale........ .. . ................... . ...................... . . . 7 
Coal.. ........................................................ 1 
Shale parting . .. . .......•........................... .. .. .... . 
Ooal........................................................ 1 
BhJl.le..... .............. . ........... . ..... . ...... . .... .... .. . 8 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Shale.. ...................................................... 3 
Coal....... ... . .............................. . .. .. . ..... .... 1 
Shale... ..................................................... 6 
Coal... ... . ... . .................................. . .......... 1 
Covered. 

Strike N. 65° E ., dip 45° S. 

tn. 
2 
0 
0 
0 
7 
2 

10 
0 
0 
0 
1 
0 
7 

15. Bed of Muddy Creek, altitude 3,340 to S,415 feet. 
.Feet. 

Diabeee sill.. ....... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Oubonaceous sha1es co11taining 6 to 12 coal eeama ranging in thick­

neee from 1illchto18 illchee. Badly crushed and sheared..... .. 22 
Sandstone, thin bedded, and abale. ..... .. . . . . . . . . . . . . . . . . . . . . . . . . 28 

Strike N. 8° E., dip 25° W. 
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16. Crest. of spur between Muddy Creek and Pac.k:Baddle Gulch, altitude 4,400 feet. 

Covered. .Feet. 
Ooal. ........................................................... ll+ 
Covered. 

Strike approximately east, dip 90°±. 

17. North bank of Matanuska R iver, half a mile above Gravel Creek. 

Fillli.le gray shale. Ft. to. 
Coal, clean.............................................. . . . . l 4 
Coal, somewhat shaly.. . .............. . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Fiel'lile gray shale. 

Strike N. 49° E., dip 30° NW. 

The entire expoeure at this poillt cousist.8 of about 200 feet of ebale and et.ndstone, 
with aeveral carbonaceous zonea 10 to 40 feet thick, io !!Omo of which there are coal 
beds several inches thick. The coal bed deecribed above ia near the base of the 
section and extends along the face of the bluH for a considerable distance, ill which it 
shows no indication of lenticularity. 

18. Gulch 0.3 mile weat of O'Brien Creek, altitude 1,800 feet. 

Black abale with some coal. Fl.. tn. 
Gray sandy shale. ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4 
Bia.ck llhale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Ooe.l....... . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Gray nodular llhale. .......................................... S S 
Coal...... . ........... ............................. . .......... 2 0 
Gray abale, much stained by iron.... .... . .. ... ...... . .......... 10 
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Ft. In. 
Coal..~ ··········.................. . .. . ... . ................... 9 
Shale ...... . ... ...................................... .. .. __ .. 2 
Coal ....................... . ... ... ···· ··· ...... . ...... :....... 4 
Shale with a little coal................. . . . . . . . . . . . . . . . . . . . . . . . . 2 O 
Ironstone band .......................... .. ....... . ..... _. . . . . 9 
Coal. •.....•.....•...... . .. ·.......... .. ....................... 7 
Gray nodular shale.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5 
Coal.................... ... .. .. .. ... ........... ... . .... .... . .. 9 
Sha.le............... . .................... . ....... . ........... 2 
Coal. •.•.•..... • . ......... . ............. . ... .......... .. ... . .. 1 3 
Concealed .... , . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . 8 0 
Ooal and so.me ~ale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 0 
Concealed. 

Strike N. 78° E., dip 40° S. 

19. O'Brien Creek, altitude 1,500 feet. 

Gray shale under clay. l!'t . In. 
Coal.... .. .... ... ............ .... ......... ...... .............. I 
Shale........... ... . ...... .... .. . . . ... . ... .. ................. 1 
Coal...... ............ . . . .............. . . .. ........... ... ... .. 4 1 
Shale with some coal. ... .... ... .. . ........ .... . . .. ..... . ...... l 9 
Coal.... .......... . .. ... ......... .. ......... . ....... . ......... l 6 
Coa1y shale..................................... .... . ......... IO 
Coal....... .......... ... ......................... . .... . ....... 2 6 
Shale with iroll!tone concretions................. . . . . . . . . . . . . . . . 6 0 
Shale and coal........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 7 
(loa.1............... ... ... .... .... ... . ............. ....... .. ... 2 
Sha.le.............................. . .. ........ .. .. ........... lt 
Coal. ................. . : . .... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 
Sbille...... . .. .. ... . ................ .. . . ..... . .. ............ . 2~ 
Coal. ............ .. -..... . ......... . ... -.... -...... .. ..... -. : . 11 
Shale .............. . ..... .......... ... ... " ... . .. .. .. .... . . .. - t 
Coal.............................. . .... . .... ......... .... ..... l! 
Shale........... ... ..... .. ... ............... . .... . .... ...... . i 
Coal ............... ..... ... . .......... : ....•.•........ - . . . . . . • 2 0 
Coo.land shale (squeezed)... .. ..... ... .......... . ... .. .. .... .. 1 6 
Coal....... .. ..... . .... .. .... . . .......... . .......... ... ... .. .. 2 8 
Coal and shale................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Shale.... .. ... . ... . ................ . .. ... .. . .. .. .. . .......... 1 2 
Coal .•......•.... , ... -... ...... . ..... .. .• ...... . .. . "... ...... 1 s 
Coaly shale............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Gray shale with ironat.one concretions... ... ....... . .. . . . . . . . . . . . 13 6 
Gray shale............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s1 o 
Gray shale with ironstone concretioll8.. . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 
Sandstone with some inter bedded shale..... . . . . . . . . . . . . . . . . . . . 14 10 
Shale, eomewhat sandy... . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 15 0 

Strike N. 70° W., dip 87° SW. 

20. O'Brien Creek about 100 y&rds farther upstream. Coal with many thin partings, 
25 feet. This bed is apparently below the one described above. · 
· 21. Near top of west bank of O'Brien Creek.a short distance above No. 20. Large 
coal outcrop which apparent~y consists of the bed represented in section 20 folded 
back upon itself in an overturned syncline. 
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22. Gulch one-third mile east of O'Brien Creek, altitude 1,800 feet. 

Shale roof. Ft. In. 
Coal. •••. ••. ..••.. .. .. •......... ·.·........... . ... ... . ....... . . 3 9 
Oo&l and some abale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 
Concealed. 

Rocb dipping gently northeast. 

23. Gulch one-third mile east o( O'Brien Creek, altitude 1,900 feet. 

Sandy gray ehale roof. Ft. In. 
Coal. ........ . ..... . :................ ..... .. ..... .. . .......... 8 
Shale witb some coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 
Sandy shale . 
Concealed. 

Roe.ks dipping about 20° NE. 

24. About i; miles up the creek which enters Gravel Creek from the west 21 mile1 
a.bove its mouth, altitude 2,100 feet. · 

Covered. Ft. lo. 
Coal, impure, sheared ..... ....... .......... ................... 1 7 
Shale ...•.•................ ..... , ........ ...... ..... ......... 7 
Coal, impure, sheared •......................... ............... 1 2 
Covered . 

Dip 75° s. 
The rocks at this locality can not with certainty be aeeigned to the Chickaloon forma­

tion, which includes all the other known coal beds in the main valley of the Matanueka. 
The coal at this locality may represent either a local coal-bearing bed in the pre-Ohicka­
loon strata, or a small block of the Chickaloon formation folded or faulted into the maee 
of rocks which are otherwise barren of coal. 

Information concerning the coal of the upper Boulder and Caribou 
valleys is much loos abundant than that already presented concern­
ing the coal of the Matanuska Vo.Hey itself. This is due pJl.l'tly to 
the fact that the examination of this field was less detailed than that 
of the other, but chiefly to the fact that the field contains far less 
coal The following is a. typical section: 

Section 1UaT waUl"fall on 11ort.hwe1t ride of BQ1.l.Ukr C'ruJ; t6; milu nort.htaat of it. mouth. 

White sandst.one and shale with carbonaceous beds. Ft. In. 
Coal and shale .............. ... .. ........ .... . ................ 1 6 
Ooal' ........................ ... ................. . ............ l 3 
Sb.ale ...... .. . ............................ .................... 1 0 
Coal......... ....................... .. . . ..... ............... . 7 
White 811.!ldstone and shale. 

Strike N. 11° W., dip 20° NE. 

The exposure of coal-bearing rocks on the small tributary to Billy 
·Creek from the east 2t miles above its mouth contains numerous car­
bonaceous beds and coaly streaks a.nd several th.in beds of coal. The 
largest observed bed attains a maximum thickness of 3 feet, a large 
portion of which is shale and bone. The greatest observed thickness 
of pure coal at this locality is not over 12 inches. 

1 Included in mmple No. 19346, p. 2115. 



294 ¥JNERAL RESOUROES OF ALASKA, 1913. 

Small fragments of coal were also observed in the beds of several of 
the other tributaries of Billy Creek, notably the one entering it from 
the east 6 miles above its mouth, on some of the creeks tributary to 
Caribou above Billy Creeli, and on Hicks and Tyonek creeks. 

CHARACTER OF THE COAL. 

PHYSICAL PROPERTIES. 

The coal of the Mata.nuska Valley is of three kinds-anthracite, 
high-grade bituminous, and low-grade bituminous. All of these 
have boon found within the area here described. The last two occur 
also f a.rther 'West in the lower Matanuska Valley and have been 
described in a.n. earlier report.1 

The anthracite is known only in a small area near Purinton Creek 
on the south face of Anthracite Ridge. The high-grade bituminous 
coal occw'S on the south side of the Matanuska and probably on 
Anthracite Ridge. The low-grade bituminous coal occurs at the 
east end of .Anthracite Ridge and on upper Boulder a.nd Caribou 
cree~. The investigations that have thus fa.r been made a.re not 
sufficient to permit an attempt to outline precisely or to estimate the 
areas of the several kinds of coal. 

The anthracite has the ordinary physical characteristics of most 
coal of this ki.nd. It is heavy, firm, ha.rd, a.n.d not much fractured for 
surface coal a.n.d has a high luster. Pyrite was not observed in it. 

The high-grade bituminous coal is fragile and soft, like all coal of 
this variety, and the beds show the effects of having been severely 
crushed and at many places are without any well-defined bedding 
planes or places of fracture. The friability of the coal is so great 
tha.t it will probably not stand shipment without being badly 
crushed. This is not so great a detriment a.s might a.t fi.r.:Jt seem, 
because many of the beds contain so many impurities tha.t the coa.1 
from them ought to be cMJShed and washed. It is, moreover, highly 
probable that some of this coal can be used in. the manufacture of 
coke, a. pwpose for which lump coal is not desired. Coal which 
possesses coking properties, as much or all of this coal does, can, by 
proper handling, be burned as slack a.bout as well as in lumps, for the 
slack coal when thrown into the furnace will fuse and cake, thus 
preventing loss of coal through the grates. · 

The low-grade bituminous coal is on the border line between bitu­
minous coal and black lignite. It is harder than the higher-grade 
bituminous coal. Many of these beds too have been crushed, and a 
large proportion of lump coal can not probably be obtained from them. 
This coal probably possesses no coking properties and is likely to be 
used only under stationary or locomotive boilers. It is not so good 

• 1lartln, O. c., and Kati, F. 1., Geology and 0081 fields or the lower ll.atanuaka Valley, .Alaska: U. 8. 
<nol. Survey BnlL 600, 1912. 
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for thls purpose as t.he higher-grade coal, but the latter, being better 
suited for the manufacture of coke and for use as smithing and naval 

· coal, will command a higher price and may thus leave a lower-price 
market for the poorer coal Some of the low-grade coal can probably 
be mined more cheaply than the high-grade coal. The two kinds of 
coal will, to a. certain extent, be noncompetitive, each having it.sown 
special markets. 

The following table includes a few analyses of characteristic samples 
of coal from various pa.rts of the area. Sample No. 19346 was taken 
during the investigations here described. The analyses of samples 1 
and 22, which were collected in 1905 and 19061 have been published 
in Bulletins 289 and 327. The other analyses represent samples col­
lected in 1911 by Dr. Joseph A. Holmes, Director of the Bureau of 
Mines. All the samples were obtained from surface prospects or from 
outcrops, and were consequently somewhat weathered. The reason 
that more samples were not obtained is that the absence of openings 
made it impossible to obtain other than samples of weathered coal, 
which a.re of comparatively little value . 

.AnalyBtB and ttata of .Matanml:a River coala . 

.9 
Proximate analyab. Ultimate analyala. Ca~o 

i v ue. 

0 r ~- .g ~~ a 1 ~~ z 

1 J fll ~~ .. "" J~ ~ j ! J !E.; "" !1 ] .'.3 ! o8:D ..; c. .. <I .... ~ E- > rs. ~ Q) = z ----'-- - --------- --
01 as.o (b) 2.60 6.26 116.U 5.99 0.57 3.07 84.30 1. 18 •.G4 7,588 13,655 

193-48 1.3 6.116 :is.~ 60.20 8.60 .43 ...... ........ ....... ········ 022 . 9 (6) 2.18 30. 60 S0.06 9.1& .70 4.83 71.'3 1.ao 12.38 7,303 13, 146 

• Theaeanal~ were made by F. V .Btanton on tbesamuampleeas tboae with oorreepondlngnumbert 
on pp. eo, 81 or Bllllettn 377. The dlt!erences In proximate ana1,_ are due to the fact that the sampleos 
dNd 111mewhat In the months wbiclt elapsed betw_. analyses Md &hat 111mewbat dlllorent metboda 
of analysis were llMd. (Bee U.S. Geol. Sa rvey Boll. :lllO, pp. 29-30, lllO&.) 

t Not det.ermJned. 

1. West fork of Purinton Creek, &ltltude 3,900 feet. (See MCI.Ion 8, p. 287.) 
21 Booth faoeof Ant.braclta Rldge. (Seep. 290.) 
1113C8. Near wata1&11 on nort!lwest side of Boalder Creelc l&i mllee abon lta mouth. (Beep. 293.) 

COJCJrO P:t.OPS&TD.I. 

Comparatively little is known of the coking properties of the coal 
of this part of the Mat&nuska Valley. A rough coking test 1 made 
on some of the coal from Chickaloon River indicated that by proper 
treatment a coke of satisfactory grade can probably be produced. 

No further test.a have been made by members of the Geological 
Survey. The analyses indicate, however, that the high-grade 
bitum.i:nous coal of tho upper Mata.nuska Valley, like that on Chick&-

• 1lartln, G. C., and Kats, F . 1., Oeology and coal fields of the lower Kat&nualca Valley,AWka: U.8. 
Oeol. Burvey Bult aoo, P• 92, 1912. 
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loon and ~ rivers and on Coal Creek, is proba.biy coking coal 
at least in part, and that such of the low-.gra.de bituminous coal as is 
similar in composition to the coal on Moose, Eska, and Young creeb, 
in the west end of the lower Mata.nuska. Valley, is probably non­
coking. 

MINING CONDITIONS. 

The possibility of minin,g the Ma.te..n.uska coal a.t a profit depends 
on a variety of !actors, some of which are geologic and will be <lis­
cussed below, while others, such as the cost of labor a.nd supplies, 
purchase or leasing charges, transportation, and markets, are eco­
nomic and do not belong strictly within the province of this report. 

The geologic factors that affect the possibility of mining include 
the character of the coal, such as it.s composition, heating power, 
firmness, smoking and clinkering qualities, and coking or other 
special properties; the character of the coal beds, such as their thick­
ness, persistence, freedom from partings and binders, and the nature 
of the roof a.nd floor; tho attitude of the coal beds, including their 
depth below the surface, steepness, and structural regularity; and the 
presence of extraneous detriments, such as intrusive roclm, water, 
gas, and dust. 

A large number of these factors a.re variable within the field, 
either regionally or from bed to bed. These must be considered in 
detail, both locally and by beds, in connection with each proposed 
mining project, and they ca.n not be the subject of a general discussion 
here. Others of these factors have a.lre&dy been considered in the 
preceding pages, so far as the available inform.ation permitted. 
There remain, however, several factors concerning which it is possible 
and desirable to present brief general discussions. 

EFFECT OF FOLDING AND FAULTING. 

The steep dips and complex structure of large parts of the coal 
areas introduce serious problems in coal mining and .call for careful 
investigation of the structural conditions of each individual tract 
before the development of mines is attempted. It is believed that 
in some areas in the Matanuska Va.11ey the structure is so complex 
that coal mining will be practically impossible. Such areas probably 
include at least part of Anthracite Ridge and part of the coal area 
south of the .Ma.tanuska. 

The exposures on the north bank of the Matanuska from a point 
1 mile above to a point 4 miles below the mouth of Gravel Creek 
show gently dipping and regular beds. H the coal exist.s beneath 
these beds there should be no difficulty in mining it. The distribu­
tion of the coal outcrops, which occur in two belts,· one of them 
along the south fMle of Anthracite Ridge and the other south of the 
Mata.nuska, indicates that the broader structure of this part of the 
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valley is synclina.l and that the coa.1 beds occur low in tho stro.ti­
gra.phic sequence. In this case the center of the va.11.ey should 
be underlain by coa.1, but there is no evidence as to the depth at 
which the beds may lie. 

'l'be hill north of Boulder Crook and immediately east of Chick­
aloon River is composed of gently dipping Eska conglomerate. 
H the coal beds persist beneath tho conglomerate, and if the coal­
bearing rocks were not folded before tho conglomerate was la.id down, 
mining should not be difficult, a.t least so far as structural conditions 
are concerned. It should be remombored, however, that the vertical 
distance from the Eska conglomoro.to to the workable coal is not " 
known a.nd that the coal may at this point be at a prohibitive depth 
or under a prohibitive load. 

Throughout the greater part of tho ma.in Matanuska Valley the 
structural details a.re not known, but there are indications that 
complex strocturo is the general condition. It is probable that there 
a.re areas in which the structure will permit tho mining of the coal, 
but also that there a.re larger a.reas in which the structural conditions 
will make the mining of the coe.l difficult and expensivo, if not im­
possible. It will probably be found that where the structure is ~imple 
the coal is of low grade. The character of the structure must be 
regarded. as a problem to bo solved by underground exploration 
before the feasibility of mining at a profit the coal of any particular 
tract can bc demonstrated. 

The coal areas on upper Boulder and Caribou creeks in general 
possess simple structure, &!though intense folding was notod on Billy 
Creek. (See p. 285.) In this district sharp folding is restricted to 
narrow zones between which the rocks a ro nearly dat. The coal of 
this district is, however, of small amount and low grade a.nd is not 
easily accessible .. 

EFFEOT OF INTRUSJVE ROOKS. 

Intrusive r ocks a.re abundant throughout the area. of coal outcrops 
in the upper Matanuska Valley. They are both large a.nd numerous 
along the '3outh front of Anthracite Ridge in the area. of both the 
anthracite and the low-grade bituminous coa.l. The a.real distribution 
of the larger of these intrusivo ma.as~ is indicated on the map (Pl. XI, 
p. 292). Small dikes and sill<11 not repre'3ented on the ma.p, are al.so 
present throughout practicaUy a.11 the coal a.reM. Whero the intru­
sive rocks cut the coal bedc:1 the coal is rendered worthl~ for a 
distance of a few inchos from the contact. Tho small dikM and sills, 
on account of the short distances to which tboir effect extends, do 
not affect the coal seriou~ly, oxcopt that the E-ills show a. habit of 
seeking coal beds for thoir planes of intrusion. It is clear that if a 
sill is intruded into a coa.l bod for a long distanco a large amount of 
w9rthl0Sc:1 coal wiU result, but if it is intruded between rock strata, 
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even il only a few feet away from a coal bed, or il it cut':! across the 
coal bed in the form. of a dike, its effect on the coal will be slight. 

The larger intrusive masses are of much more seriom1 importance 
than the small dikes and sills, :first, because their size is of itself suffi­
cient to reduce the coal areas considerably, and second, because each 
of them is likely to have sent off many apopbyses in the form. of sills 
in or a.long the surf aces 9f coal beds. The dimension~ of these masses 
are, moreover, probably grea~r underground than at the surf ace. 
There may also be many intrusive masses which do not outcrop but 
which are near enough to the surface to be encountered in mining. 

In conclusion, it must oo stated that tho presence of intrusive rocks 
in the coal fi.old introduce':! fe.ctoM that make an undetermined per­
centage of tho coal areas of very doubtful value. The r:ize and dis­
tribution of these intrusive masses beneath the surface, as well as at 
the surface in the areas of scanty outcrops, can not be determined 
without underground exploration. The effect of the smaller intrusive 
masses on the coal depends on the extent to which these mas~e':I have 
been intruded into or along the surfaces of coal beds. Where the 
intru':live mSSP is in contact with the co&l the coal ia worthless, bot 
where it is a few feet away the quality of the coal is probably unim­
paired or may even be improved. 

UNDERGROUND WATER AND GAS. 

In any large mines which are opened in this region it will be neces­
eary from almost the beginning of mining to pump or hoist mine 
water. It is not believed that it will be possible to open any large 
mines having natural drainage. The amount of underground water 
whlcb will be encountered will probably not be great, unless the 
minee. a.re opened on the outcrop. Precipitation in this region iE so 
slight that large amounts of water can get into the mines only from 
the strel\ID.8. If ordinary precautions a.re ta.ken to prevent streams 
from breaking into the mine openings the mines ought to be fairly dry. 

The heavy cover of gravel whlch exists at the lower altitudes 
throughout most of the Matanuska. Valley will cause certain dangers 
in mining. Un1EYis the deipth of the gravel at difierent points and the 
shape of the underlying rock floor a.re detormined by drilling there 
will be danger of the mine workings breaJ?ng through the surf a.co of 
the rock into the gravels. The gravels probably carry large amounts 
of waoor in tiome places and f<erious accidents might thus result. 

Gas will probably be a. serious problem in local mining from the 
very start. The experience of the tunnelc;i on Chicks.loon River 
indicates that these coal bedo will yield large amount'l of dangerous 
gases. Some provision ought to be ma.de in advance of mining for 
the enforcement of suitable regulations insuring the protection of 
the minel"3 and the mines against ga;~ explosions. 
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CONCLUSION. 

The outlook for profitable coal mining on a. large scale in the upper 
Ma.ta.nuska Valley is not promising. The doubt concerning the 
workability of the coal of the lower Matanuska Valley 1 applies with 
greater force here, where the coal is apparently of lesser a.mount and 
of lower grade, is folded and intruded tl. at lea.st the same degree, 
and is less accessible than it is in the lower part of the valley. H 
mining is attempted in the upper Mata.nuska. Valley the proposed 
mine sites should be selected only af tcr' a careful study of local con­
ditions, which should be accompanied by drilling. The select ion of 
a site should be governed by the accessibility to the railroad and by 
the structure of the rocks. The structure should be determined in 
detail for each property by careful drilling or otherwise, in order that 
the mine ma.y be opened at such o. point that the underground haulage 
of the coal and the disposal of tho mine wators may be accomplished 
at a. minimum expense . 

.Although many of tho coal beds outcrop at the surface, they dip 
for the most part at steep angles. No localities have yet been found 
in this district at which it would be possible to mine any considerable 
a.mount of coal above the level of the outcrop of the coal bed. The 
a.mount of coal above the general drainage level is not great, and it 
will be necessary from the very beginning of mining to sink shafts or 
slopes to considerable depths. If any large mines a.re opened it wili 
probably be found desirable to sink shafts to the coal beds at con­
siderable distances from their outcrops. 

The local region will furnish none of the supplies needed in coal 
mining, except timber, and even this is not abundant and is of poor 
quality. Everything else in tho line of mine equipmen.t and tools 
will ha.ve to be shipped from points outside of Alaska, which would 
add greatly to the expense of mining. 

The development of the .M:ata.nusko. coal fields on a. large scale is 
dependent on the construction of a railroad to tidewater, and on the 
existence of an. outside market for the high-grade coals. Under ex­
isting conditions of the mineral-fuel market on the Pacific coast it is 
only such coal as is suitable for coking, smithing, or for the N a.vy that 
will probably find such a. market. The local conditions under which 
coal of this chara.cter has been observed indicate that its mining and 
preparation for market may be so expensive that it can not compete 
with high-grade coal from other regions. 

The possibility of mining the low-grade coal at a. profit is dependent 
either on the construction and operation of a railroad for other pur­
poses than the shipping of such coal alone, or on the development of 
a. local market. Tho latter may follow from the possible extensive 
development of gold mines. 

1 Martin, 0. c., and Kalt, F . J., Ooology and coal netds of tbo lower .Mat.a.nmta Valley, Alaska; u . s. 
Oeol. Barny Bull. 600, p. 94, 1912. 





PRELIMINARY REPORT ON THE BROAD PASS REGION.1 

By FRE.D H. MOFFIT. 

INTRODUCTION. 

The Broad Pass region includes the upper parts of Chulitna and 
Nenana rivers. As here used, the name Broad Pass designates ·an 
area of indefinite boundaries; extending westward from Susitna 
River and for the most pa.rt lying south of the main a.xis of the 
Alaska Range. 

The headwaters of Chulitna River and the vicinity of Broad Pass 
were first visited by Government exploring parties in 1898. In that 
year G. H. Eldridge 3 and Robert Muldrow, ·of the United States 
Geological Survey, ascended Susitna River from Cook Inlet to the 
mouth of Indian Creek, whence they ma.de their way northeastward 
through the Indian Creek valley and a valley parallel to the upper 
Chulitna, which succeeds the Indian Creek valley, to Jack River. 
They then descended Jack River and the Nenana to the mouth of 
Y anert Fork, where the failure of their supplies obliged them to 
turn back. 

The same year Sergt. Yanert,5 of the Fourteenth Infantry, United 
States Army, with one companion and an Indian guide, ascended 
Ohulitna River from a point near the mouth of Indian Creek to 
Broad Pass and Nenana River, but he, like the Eldridge party which 
preceded him a few days, was compelled by lack of food to return to 
Susitna River without seeing the Tanana. 

Many prospectors and hunters have visited the region since that 
time. In 1903 a private reconnaissance railroad survey, crossing 
Broad Psss, was run from Cook Inlet to the Tanana, yet neither 
topographic nor geologic mapping was 9one in this region until 
1913, although the adjacent Bonni.field and Valdez Creek districts 
were surveyed in 1910 •and the exploratory expedition under Brooks 6 

•A more extended accotmt o! the Broad Pass region Will bo published In a forthcoming bolletin. Mr. 
1. E. Pogue has renderod etficlont asslstanoo In both the 1!old and office work, of which this report ls the 
result. 

t Eldridge, G. H., A reoonnaissen~ In the Sushitna Basin and ad,Jacent territory, Alaska, In 1898: U.S. 
GeoL Survey Twentieth Ann. Rept., pt. 7, llP· l-29, 1900. 

•Yanert, Wflllam, A trip to the Tanana River: Explorations In Alaska, pp. 677-f>79, Wash.ington, 1900. 
'Ho:tllt, F. H., HOBdwater regions of Oul.kana and Susitna rivers, .A.llW:a, with accounts of tho Valdes 

Creek and Ch1atochlna piecer dJstriets: U . S. Geol. Survey Bo.II. 491<, 1912. 
•Brooks, A.H., The Mo\Ult lfcKJnley region, Alaska, with d.escrlptlons of the Janeous rooks and of the 

Bonnideld and KanUshna districts, by L . M. Prindle: U.S. Oeol. Sorvey Prof. Paper 70, 1911. 
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crossed the Nenana. just above Yanert Fork in 1902. Plans were 
formulated for making such surveys in l912, but could not be carrie.d 
out on account of delay in the appropriation, although supplies had 
boon sent to Valdez Creek in the early part of that year. The work 
was therefore not undorte.ken till 1913, wh!)n two parties were sent 
into the field. The season included less than 55 working days, and 
the working time was reduced still further by frequent rains and by a 
heavy fall of snow on August 27. 

The Broa.d Pass. country ma.y be ente1'{)d from the south by the 
SusitDA River, Indian Creek, and Chulitno. River valleys; from the 
north by the Nenana Vall~y; and from the east by any of the trails 
lea,Qlng westward from the military road through the Valdez Creek 
district. There a.re no established trails lee.ding into it, and each of 
the general routes mentioned prosents difficulties of on.e kind or 
another. Nenana. River is unfortunately too swift and has too 
many rapids in its course to afford a summer route from the Tanana 
for small boats. The Susitna-Chulitna route is long and difficult. 
The route from the east is perhaps the best for summer travel. Any 
one of the three may be used in winter, but the Nenana. route is of 
course available only for those who are already in the interior of 
Alaska. 

R.ilLW.A.Y ROUTES. 

Broa.d Pass offers one of the most favorable railway routes from the 
Pacific seaboard to the Te.nana e.nd Yukon basins. The Chulitna, 
flowing into the Susitna. on the south, and Jack River, flowing into 
the Nenana, a. tributary of the Tanana, on the north, both head: in 
Broad P ass, which therefore marks the watershed between tho Cook 
Inlet e.nd Yukon drainage basins. Tho waters of the Nenana. in the 
past ran through Broad Pass into the Chulitna but were diverted by 
the glacier that formerly occupied the region. Since the disappe~ 
a.nee of the ice the drainage has not reverted to its preglacial coume. 

The approach 1 to Broad Pass from the south along the headwaters 
of the Chulitna is so far as known a gradual ascent, and a ro.ilway route 
of comparatively lmv grade could probably be found along it. The 
pass itself is a fiat a.bout 4 miles in width a.lfording no engineering 
difficulties. It stands about 2,500 feet above sea level. North of the 
pass the railway route would .be down the valley of Jack River to the 
Nenana, and here, too, a good grade could probably be found. The 
main Alaska Ra.age would be t raversed by the valley of the Nenana 
River, which for a.bout 10 miles :flows through a steep-walled ce.nyon. 

While. Broad Pass probably affords tho most feasible ro.ilway route, 
because it is most direct, there are other low divides leading from the 
Susitna into the Nenana basin. A gravel-floored flat connects the 

1 Railway routes In AlaP;a (report of Alaab Rallt-1 ()ommbelon): B . Doc. No. 1346, &:M Cong., ad 
-.. p. 83, llll3. 
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upper Susitna Valley near V a.ldez Creek with N ena.na River. .Another 
low pass lies between the headwaters of Deadma.n. Creek, flowing into 
the Susitna. on the south, and Brushkana Creek, flowing into the 
Nenana. on the north. 

VEGETATION AND GAME. 

Most of the mapped area is above timber line; that is, more tha.n 
2,500 feet a.hove sea level. V egeta.tion is therefore not so dense as at 
lower altitudes. .A sparse growth of spruce is seen a.long sU.sitna River 
as far north as the glaciers at the heads of ita two main forks. A 
similar growth of spruce covers the broad, flat divide between Susitna 
River and the Nenana. Spruce of much better quality grows on 
Butte Creek and near the mouth of Jack River, but the timber on the 
head of Chulitna River is similar to that on the upper N ena.na and the 
Susitna.. The better timber, like that on Butte Creek, is suitable for 
local mining need'l and has been used on Valdez Creek for all purposes 
since the supply close at hand was exhausted. 

In most of the region travelers are dependent on willows or alders 
for camp uso. Good willows can nearly always be found on the 
smaller streams at elevations between 2,500 and 3,000 or 3,200 feet 
above sea level. The large willows are :rarely found higher than 3,500 
feet above the sea. The elevation of about 3,000 feet also affords 
the best traveling, for brush as well as timber is absent and grass for 
horse feed is most abunda.nt. 

Ga.me is fairly plentiful in most of the region, but would doubtless 
disappear, as it has in the vicinity of V a.ldez Creek, if mining or other 
enterprises should bring in a considerable number of white men. 
The India.n.s, of whom there are a.bout 30 at Valdez Creek, live almost 
entirely on game during a large part of the year and find their best 
hunting grounds on J ack Riv or and Y anert Fork of Nenana River. 

Ptarmigan, caribou, moose, and sheep are the principal game ani­
mals. Ptarmigan are abundant in most of the willow thickets above 
timber line. Caribou may be seen at certain seasons in nearly all 
part.8 of the area mapped. :Moose appear to be most numerous on the 
head of Chulitna River and in that vicinity. Sheep are found chiefly 
in the.Alaska R ange, particularly on the north side, and are especially 
plentiful in the mountains about Yanert Fork. Bear also are numer­
ous in this vicinity. Y anert Fork, on the whole, is much the best 
hunting ground of the region. Grayling and kout a.re taken from 
many of the lakes and clear-water streams. Some of the lake trout 
grow to very large size. 

GEOLOGY. 

In most of the area mapped on Plate XII unconsolidated morainal 
deposit.8 and granular igneous rocks such as granite and diorite pre-­
dominate, yet slate, graywacke, conglomerate, and limestone are 
widespread. 
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The consolidated sedimentary formations range in age from Devo­
nian to Tertiary. AU are folded and metamorphosed but in places 
sllow these alterations in little or only moderate degree. In general, 
the more argilla.ceous and siliceous rocks range from slate, gra.ywa.cke, 
and dense hard conglomerate to crystalline schist. Some of the 
more highly altered limestone beds are so silicified as to retain little 
of their original character. 

The granular igneous rocks may for field use be designated as 
granites. They include granite, quartz, diorite, and related rock 
types and present no unusual features. They are associated in a.t 
least one locality with rhyolitic lava. flows. More basic igneous rocks, 
of which the moet widespread a.re basaltic and andesitic lavas, are 
present in the southeastern part of the region, but are subordinate in 
a.mount to the granite and quartz diorite. 

The general distribution of consolidated sedimentary and igneous 
formations in the region (see Pl. XII) is described in the following 
paragraphs: 

Granite and quartz diorite predominate in the mountains south 
of Nenana River. The basalt mountains south of Butte Creek, the 
TriMsic slate belt north of it, and the Jurassic( t) slate, gra.ywacke, 
and conglomerate mountains about upper Jack River ma.ke up the 
rest of this area except that occupied by unconsolida.ted deposits. 
Granite and diorite occupy a large pa.rt of the mountain area between 
Nena.no. River and Y o.nert Fork, but are associated with a. variety of 
sedimentary formations that differ greatly in age and include slate, 
shale, grn.ywacke, limestone, conglomerate, and schist. Devonian 
fossils were collected from limestone in a succession of limestone, 
slate, and conglomerate beds on lower Jack River. At this place the 
berls form a narrow east-west belt between younger sedimentary 
formations on the north and south. This narrow belt of Devonian 
beds comprises all the Paleozoic rocks known in the district. The 
Devonian formations are succeeded on the east by a. group of sedi­
mentary beds, including slate, limestone, graywacke, and schist, that 
form the mountain mass about the heads of Nenana River and the 
West Fork of Susitna River. The age of the rocks included in this 
group is ·not known but is considered provisionally to be Mesozoic. 
The higher ridges of the Alaska Range, north of the belt of Devonian 
and Mesozoic ( ¥) formations is made up of conglomerate, sandsto.ne, 
shale, slate, gra.ywacke, e.nd schistose equivalents of the same rocks, 
all belonging to the Cantwell formation (Tertiary). The Cantwell 
formation was formerly provisionally aasigned to the Oa.rbonif erous, 
but was found in the Broad Pass region to carry Eocene plants. This 
formation is an important structural member of this part of the 
Alaska Ra.nge, having a maximum width of at lee.st 18 miles and ex­
tending westward from Cathedral Mountain to Muldrow Glacier. 
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One peculiarity of the Cantwell formation is the progres.give increase 
in· closeness of folding and intensity of meta.morphism from wost to 
east in the area between Nenana River a.nd Cathedral Mountain, 
where the openly folded, little-altered conglomerate, shale, and sand­
stone pass into closely folded beds of slate a.nd schist. 

All this region has been profoundly glaciated and shows on overy 
side the usua.l evidences of mountain glaciation, including modified 
topographic forms, moraines, and glacial lakes. 

MINERAL RESOURCES. 

The association of intrusive granite and diorite with the slate an<.l 
limestone formations suggests the possibility of mineralization and 
the presence of metalliferous deposits, but so far as hasty observa­
tion shows the mineralization in the region visited is less than would 
be expected from a knowledge of the geology. Some of the slate 
formations, however, are gold bearing. Placer gold in small amount 
has been found on Butte, Wickersham, and other creeks near by a.nd 
also on the bee.cl of the West Fork of Sueitna River. Some copper 
is present in the lava flows south of Butte Creek, but is not known to 
be of commercial importance. Coal of commercial value is not known 
in the district, although it is present in thin beds on the head' of Jack 
River and has been found in thicker beds on Coal Creek, a tributary 
of Susitna River south of Butte Creek. 

Prospecting in the Broad Pass region is difficult on account of tho 
distance from sources of supply and the lack of transportation. The 
region has not been thoroughly prospected, but it ma.y be said that 
such work as has been done has not yielded very encouraging results. 

60553°- Dull. 692-14-20 
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MINING IN THE VALDEZ CREEK PLACER DISTRICT. 

By F:rum H. MoFFIT. 

Valdez Creek is a headwater tributary of Susitna River. It lies 
about 65 miles west of the V aldez-Fairba.nks road and is one of the 
three kno'\'Vn placer-gold districts on the south slopes of the Alaska. 
Range. 

Gold was discovered on Valdez Creek_in the fall ofJ9.03. The first 
gold produced was ta.ken from gravel deposits along the stream, but 
gold was found later in a.n old buried channel of Valdez Creek that 
joins the present channel on claim No. 2 above Discovery. The 
claims a.long this gravel-filled canyon proved to be some of the most 
valuable property in the district, although other claims on Valdez 
Creek and some of its tributaries, notably Lucky Gulch, have been 
gold producers. 

The district was visited by United States Geological Survey parties 
in 1910, and the progress made in exploiting its gold deposits at that 
time was described in a paper published the following year.1 During 
the three years since 1910 mining has been carried on in the old chan­
nel gravel deposits, on-one or two of the creek claims near by, and on 
Lucky Gulch. In addition, assessment work has been performed on 
many other claims that have not been important gold producers. 

Since 1910 the Monahan tllll.Jlel in the old canyon gravels has been 
ext.ended a.bout 500 feet, or from 700 to 11200 feet, thereby proving 
that the gold-bearing gravels continue that dists.n.ce but yielding no 
evidence to indicate where the east end of the canyon is situated. 
Bad air made work in the tunnel slow and difficult, yet mining was 
conducted profitably so long as the work was carried on. The tunnel 
is now aba.ndoned, the need for it having been ended by the introduc­
tion of hydraulic mining. 

Since 1910 nearly all t)le claims on the lower part of Valdez Creek, 
including the bench claims north of the creek through which the old 
channel runs, have come under the control of the Valdez Creek Placer 
Mines Co. This company in 1913 inst~ed a small hydraulic plant 

lld:otAt, F. ll., The upper Suaitn&tllld Cbis100hln&distrlcts: U.S. Geol Survoy Bull. '80, pp. llf-12§, 
19ll. Seeabo Molllt, F. B., Heldwaterrepmsof Oolkaua1111d Susitnarlvers, .Alaska: u. S. Geol. SUJ'\·oy 
Bull. a, pp. 63-66, 1011 
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and began mining at the lower or west end of the old channel, 
where the Monahan tunnel beg.ins. Nearly a mile and a quarter of 
ditch was constructed and a line of pipe was laid to the giant at the 
working face. With this plant enough of the gravel filling in the 
old canyon was removed between the first of .August and the e,nd of 
the season to lay b&re a small area of bedrock. 

This work was preliminary to the installation of a larger plant in 
1914. It is planned to replace the small pipe now used by a.bout 
4,800 feet of pipe ranging in size from 36 inches at the penstock to 18 
inches at the pit and to substitute 6-inch giants for the small ones. 
This equipment will make available an abundant supply of water 
under a head of nearly 300 feet. About 100 feet of head is lost under 
the present arrangement, for the pipe at hand was too short to reach 
from the giants to the ditch, and the water had to be turned into a 
depression ao.d picked up again at a lower level. A sawmill will be 
built and also an electl'ic plant, operated by water from Timberline 
Creek, to furnish light and power. 

The old channel of Valdez Creek is favorably situated for hydraulic 
mining, there being a good supply of water and an excellent dump 
for tailin,gs. It is probable, however, that the large number of granite 
bowlders in the upper part of the gravel deposit will cause consid­
erable trouble. 

The well-established winter trail on the ice of Oulkana, Maclaren, 
and Susi.tna rivers is still used for carrying freight to Valdez Creek, 
but the summer trail leavi.a,g the V e.ldez-Fairbanks road at Bear Creek 
b elow Oulkana is now practi.cally abandoned in favor of the shorter 
trail from Pa.xson. . 

The gold production of the Valdez Creek district in 1913 was small, 
coming in large pa.rt from Lucky Gulch, for, as has been shown, most 
of the season was given up on the main stream to wh&t may be called 
dead work. Probably not over 26 men were engaged in mining in the 
district at any one time during the summer, but it is expected that 
this number will be nee.rly doubled in 1914. 



THE CHISANA PLACER DISTRICT. 

By ALFRED H. BROOKS. 

INTRODUCTION. 

The Cbisana placer district, also called the Shuahana. district, 
comprises an ill-defined area lying in the headwater region of Chisana 
River (sometimes known ns the Shushana.), which joins with the 
Na.besna. to form the Tanana, which in turn flows into the Yukon. 
The discovery of gold placers in this district in 1913 made. it the 
focal point of interest to miners and prospectors and resulted in a 
large infi~ of people from all parts of Alaska, as well as from out­
side of the Territory. This region hns not been visited by any mem­
ber of the Survey since the :finding of the placer gold. I ts geology 
and topography a.re, however, fairly well known through previous 
surveys, and much data on the occurrence of the alluvial gold have 
been obtained from several reliable sources. 

While exploring White and Tanana rivers in 1898 W. J. Peters 
and the writer passed a.bout 40 miles north of the locality a.t which 
gold was discovered, 1 and the following year extended this work by 
an exploration , which traversed the headwaters of the Cb.isana. At 
a.bout the same time Rohn s reached this region by crossing the 
Wrangell Mountains from the south. More accurate surveys were 
made in the same field in 1902 4 by F. C. Schrader and W. C. Men­
denhall. The most comprehensive report on this province is that by 
Moffit, Knopf, and Capps,6 who in 1908 extended the geologic and 
topographic mapping of this area. 

Since the discovery of placer gold the district has also been visited 
by D. D. Cairnes, of the Geological Survey of Canada. Mr. Cairn.es 
has kindly furnished the writer both with -cartographic data and 
with an advance copy of a paper e containing the results of this 

1 BJGOli:s, A. lL. A reoonnai«ance in tbe Wblte and Tanana river buln.s, Alaska, In 1898: U.S. Oeol. 
Burvey Twentieth Ann. Rept. , pt. 7, pp. 42.;;-494. 1900. 

•Brooks, A. 11., A reomma1S$8Dce from Pyramid .Harbor to Eagle City, AlaU:a: U.S. Owl. Survey 
Tlre:nty-Am A.ml. Rapt., pt. 2, pp. 331-391, 1900. 

•Rohn, Oscar, A reconDais&mce of the Chltlna River a.nd the Skolal Mountains: U. 8. 01!01. Survey 
'h'enty.fltst A.ml. Rept.,J>t. 2, pp. 3ll:H40, 1900. 

• Waidmball, W. C., and Scbraaer, F. C., Tbe mineral resources or the Mount Wrangell dlstTlct, Alaska: 
U.S. OeoL Survey Prof. Paper Ui, 1903. 

•lCoCllt, F. lI., aDd Xnopf, Adolph, Mlneral resourcea of the NabeSna-Whlte River district, AlaskA, 
with uection on lhe Quaternary by S. R. Oaj>ps: U. 8. Geo!. Survey Bull. 417, 1910. 

• I CW-, D. D. , Chl.sana &Old 11.elds: Caxiadian Min. Inst. Bull. 24, 1914. 
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exe.mi.nation. The writer is a.lso f ortuna.te in having the use of 
notes me.de by .A. C. Baldwin, engineer of the International Bound­
ary Commission, who passed through the Chisana district in the fall 
of 1913, as well as those of .A. Neustaedter, a mining engineer, who 
also recently visited this field. Much information is therefore avail­
able concerning the region in which the discovery was made, and it 
will be summarized here for the use of the prospector. The writer's 
own field work of many yea.rs ago, of cotlrse, furnished only a small 
part of the data. here presented. 

GEOGRAPHY. 

Topography.-The site of the placer-gold <liscovery is centrally · 
located in the quadrangle roughly blocked out by the international 
boundary on the east, meridian 143° and parallels 61° 30' and 63°. 
(See Pl. XIII.) Its southwestern part is occupied by the snow and 
ice clad Wrangell Mountains, whose highest pea.ks are over 16,000 
feet above sea level. On the north the Wrangell Mountains fall off 
abruptly to a belt of lesser relief tha.t stret.ches from White River 
on the southeast to the head of Copper River on the northwest. 
Northeast of this depression are the Nutzotin Mountains, a. rugged 
highland area. a.bout 20 miles in width, whose pea.ks stand from 5,000 
to 10,000 feet above sea. level. These mountains fall off on the north­
east to the upper Tanana lowland, a gravel-floored plain a.bout 20 
miles in width and about 3,000 feet above sea level. This is bounded 
on the north by the rolling upland of the Yukon-Tanana. region. 

To recapitulate, there are in this region five topogra.phlc ·provinces, 
namely, the Wrangell and Nutzotin mountains, a zone of lesser 
relief separating the two, the T~ane. lowland, and the Yukon­
Te.na.na upland. 

Drainage.-The drainage of the region is carried north and east to 
the Yukon by three large rivers-the White, the Chisana., and the 
Nabesna. The first springs from Russell Glacier, occupying Skolai 
Pass, and maintains an easterly direction for some 30 miles, 1lowing 
through a broad ·gravel-filled valley with gentle slope. Near the 
international boundary it enters a steep-walled valley, from which 
it emerges 15 miles below, and thence to the Yukon occupies e. broad 
valley. 

The Chisa.na. and N abesna valleys a.re of the same topographic 
type. Both rise in glaciers on th~ northeast flank of Wra.ngell Moun­
tains. Just below their glacial sources they receive numerous tribu­
taries whose broad valleys form a. part of the depression between 
the Wrangell and Nutzotin mountains. Leaving these basins they 
enter the Nutzotin Mountains, which they traverse through narrow 
steep-walled valleys about 20 miles in length and then debouch 
on the Tanana. lowland. These rivers maintain a: northwesterly 
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course across thiS lowland to the north rim of the valley, where they 
join to form the Tanana. They are gravel floored throughout their 
length and flow with tempest-l;tous current: 

Olimate.-The Chisana region lies in the inland climatic province 
of Alaska, which is characterized by semiarid conditions, severe 
winters, and mild; bright summers. In the Wrangell Mountains there 
is a heavy snowfall, but in the region north of this range the aggre-

. gate precipitation is small. Less than 2 feet.of snow is reported in 
the upper White River basin, and the total precipitation for the year 
is probably less than 10 inches. There are no records, but the rain- . ! 
fall in the upper Chisana and Nabesna basins is probably a little 
greater than in other partsof the province. 

Vegetation.·--Timber is rather scant in the district. In the valley 
bottoms spruce and other varieties of ,trees are found, the largest of 
which are 18 to 20 inches in diameter. Timber' 1line is 300 to 500 feet 
above the floors of the main valleys. Above thisilthere is a stunted 

. growth of willow, which locally is found 1,000 feet.iabove the limit of 
the spruce. The best timber of the district is in the upper White, 
Chisana, and N abesna basins and in the Tanana lOwland. 

Grass is abundant in many parts of the region. The bars of upper 
White, Chisana, and Nabesna rivers and th(;) Tanana lowland are 
especially noted for their forage plants. Unlike most other parts 
of Alaska, this region furnishes some winter as well as summer pasture. 
Owing to the dry climate the grass cures on the stalk, and as the light 
sn~wfall blows away in favored localities, winter grazing is possible. 
Horses have been frequently wintered in the region without feeding. 
It is not known how much of this winter pasturage there is, as only 
local patches have been utilized. ' 

Game and fish.-While ;;iome forms of agriculture are undoubtedly 
possible in this region, so far the only source of food has been the 
game and fish. The large game includes sheep, abundant in the 
mountains; moose, not very plentiful; and caribou, which in some 
years are present in considerable numbers. Large brown bears, 
probably grizzlies, as well as black bears are found in the ;region, and 
there are many. smaller fur-bearing animals. Ptarmigan are seen 
above timber line and grouse in the lowlands. The Tanana flats are 
breeding grounds for geese, ducks, and other water fowl. Salmon do 
not reach the region, but grayling, or arctic trout, are abundant in 
the clear-water streams, and the lakes contain a species of whitefish. 

GEOLOGY. 

Sedimentary and volcanic roclcs.-The oldest rocks of this province 
are phyllites, impure limestones, mica schists, and gneissoid granites 

· such as make up the highlands north of the Tanana lowland. The 
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metamorphic series is to be correlated with the Birch Creek schist of 
the Yukon-Tanana region, believed to be of CllJllbrian or pre­
Cambrian age. With these are ~ociated some greenstone schists 
that are probably younger than the other crystalline rocks. 

Overlying these are heavy conglomerates and slat.es that are 
probably of Devonian age. These rocks were found in a series of 
isolated hills that rise out of the gravel fiat connecting the upper 
Tanana lowland with the middle White River valley. The north 
front of the Wrangell Mountains is made up of slates, volca.n.ic rocks, 
and massive limestones that contain Carboniferous fossils. The rela­
tion of these to the conglomerates and slates (Devonian) above 
described has not been determined, as the two series are 30 or 40 
miles apart. 

A profound fault is believed to separate these Carboniferous rocks 
from the formations that make up the N utzotin Mountains, which are 
composed of slates and gra.ywackes, with some beds of fine conglomer- _ 
ate and a. little limestone. These rocks are of Mesozoic age, probably 
chiefly Lower Cretaceous and Jurassic, but include some Triassic 
limestones and slates. They probably also occur above the Carbonif­
erous on the Wrangell Mountains but have not there been definitely 
recognized. The most abundant Tertiary formation is the great 
complex of lavas that makes up the Wrangell Mountains, whose 
northern ma.rgin reaches into the district here discussed. Some 
sandstones have been found in the Tanana Valley below the N abesna, 
and these are probably Tertiary. These sandstones have not been 
found in the region here discussed, but coal has been found in the 
upper White River basin near the international boundary a.nd is 
probably of Tertiary age; the Tanana lowland may perhaps be carved 
out of rocks of this formation. 

lgneOt£s intrusivu.- Igneous intrusives are not uncommon in the 
region. Most of those occurring in the larger masses are dioritic. 
Some are gra.nitic. Rocks that have a general lithologic similarity to 
these but aro porphyritic in texture also occur in dikes through­
out much of the region. These intrusives are widely distributed and 
probably belong to one general period of intrusion, which is believed 
to be Mesozoic. In addition to these there are probably older gra­
nitic intrusives, now repre9ented by gneissic rock, in the region lying 
north of the Tanana lowland. Diabase dikes also occur in some parts 
of the area and are probably of Tertiary age. 

8tructure.-All the terranes described above have a general north­
west-southeast strike. The metllJllorphic rocks have been intensely 
squeezed and sheared, their planes of foliation dipping generally to 
the north. It is probable that the structure of the N utzotin Moun-
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tains is synclinal, as older rocks a.re found both north and south of 
the range. The detailed structure of these mountains is, however, 
complex, and both strikes and dips vary from place to place. It has 
already been noted that the N utzotin Mountains and Wrangell Moun­
tains a.re probably separated by a profound fault. On the southwest 
side of this fault the rocks usually dip to southwest, and the evidence 
in hand indicates that the structure of the Wrangell Mountains also 
is synclinal. 

Unronsolidated deposits.- All the larger riv~r valleys are deeply 
filled with silts, sands, and gravels. This blanket of unconsolidated 
material extends in some places far up the hill slopes. On White 
River, for ex~ple~ it occurs 600 feet above the valley bottom, and 
it is found on the divides between Wbite and Chisana rivers 1,200 
feet above the valley bottoms. 

Most of the material is directly or indirectly the result of glacial 
action. The larger rivers and many of the small streams head in 
glaciers, which are continually contributing debris that is carried 
away by the streams and deposited below. These glaciers formerly 
extended farther down the valleys than they do now. White River 
valley was once filled with ice far below the international boundary, 
and the valleys of the Chisana and N abesna were filled to the northern 
front of the Nutzotin Mountains. Gravels and sands were deposited 
along the margins of these glaciers, and finer material was deposited in 
front, as outwash deposits, especially during the recession of the ice, 
which was accompanied by flooding of the water courses. In addition 
to these water-laid deposits, ice-borne material also was laid down by 
glaciers and is now found in some localities in the form of bowlder 
clay. Most of the unconsolidated material of the district is theroforo 
directly or indirectly of glacial origin. The possibility of finding 
preglacial gravels is considered under the discussion of placers (p. 317). 

A deposit of white tuft' that occurs immediately underneath the 
soil is one of the most striking formations of the district. It is found 
in huge drifts in the Copper-Wbite River basin and as a. white bed in 
other parts of the area. This is pa.rt of an eruption of a volcano 
whose ejecta fell over an area of more than 20,000 square miles in 
the upper Yukon basin. .According to Thomas Riggs, j r., engineer 
of the International Boundary Conmrission, the source of this tuff 
is a small crater near the international boundary, not far from. the 
front of St. Elias Range. _ 

Heavy beds of peat occur in the upper Wbite Siver basin. In one 
section several beds of peat were observed separated by layers of 
fine sand or silt. 
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GOLD DEPOSITS. 

Bistmy of disoovery.-The exploration of the Tanana. in 1898 led 
the writer to form the opinion that the metamorphic rocks north of 
the lowland had been mineralized, as indicated by the following 
quotation: 1 

Nea.r the mouth of Scottie Creek, on the Tanana, ia an exposure of impure ii.meet.one 
schist and mica schist. The rock has been much deformed, and quartz veins are 
numerous. The mineral-bearing solutions have been injected in o. zone of shearing 
eome SO feet wide, in which lie numerous mineralized quartz veins. Copper and iron 
pyrite were observed, and probably some galena. In a specimen of the calcareous 
schist taken from close to the shear zone, but not forming part of it, I found eome graina 
of gold which had evidently been brought in by the penetrating solution. The gold 
occurs in the unaltered rock and was not associated with any extraneous matter. 

At another locality, about 15 milea below the mouth of the Robertson River, on the 
n.orlh side of the Tanana, a mineralized shear zone was found in the granite. This 
zone wae not over 10 feet wide, and .the granite aleng it had been brecciated rather 
than deformed. In this zone pyrite was observed and a few fine particles of gold. 

Dw:ing the hurried traverse of tbe Nutzotin Mountains ma.de in the 
following year indications of some local aurif erous mineralization 
were seen, but no very encouraging evidence of the presence of gold 
was found. It remained for Schrader in 1902 to offer more definite 
proof of the presence of auriferous quartz. His report- is quoted a.s 
follows: 2 

On the Ohieana no gold was found above the Nutzotin Mountains. The Mesozoic 
rocke of the Nutzotin Range, however, consisting of slates, schists, greywackes, 
shales, limestones, and conglomerates, beyond doubt contain some gold. In theee 
rocks one would expect the qu&rt.z, which occurs either as veinleta or stringers along 
the bights of folds or in the crushed material along fault.a and shear zones, to be the 
most favorable place to look for gold. An assay of a sample of quartz collected in a 
shear zone at the head of the canyon on the west side of the river gave a trace of gold. 
From a similar occurrence of quart.z and calcite in crumpled shistose limestone and 
elate on Mound Creek a specimen was collected for e.saay. The returns gave 0.03 
ounce of gold 1md a t?ace of silver, a money value of 60 cents per ton. 

When in 1908 Moffit and Knopf visited the region they found that 
some auriferous quartz veins had been located, and the results of 
their studies a.re summarized by them as follows: 3 

From the deecriptiona given in the preceding pagea, it will be apparent that a lode­
qnartz region of some promise has been discovered in the Nutzotin Mountains near 
the international boundary and that as yet it has been but imperfectly explored by 
the prospector. It hae been shown tha.t the intrusion of q_wntz diorit.e produced a 
number of contact-metamorphic bodies of copper sulphides, and the occurrence on 
Jacksina Creek sugg&Jt.8 that the magma was also capable of effecting an JlcUriferous 
mineralization. From the meager data at hand it is perhaps unsafe to venture on 

1 Brooks, A. B., A reconnalssanoo In th& Whit& and Ta.nana rlve.r bos.lns, Alaska, m· 1898: U. 8. GeoL 
Survey 'l'wentleth Ann. Rept., pt. 7, pp. •86-487, 11100. . 

• MendeJlhall, w. O., a.nd Schrader, F . 0., The mineral resources or the )(ount Wrangell district, Alaska : 
U. 8. Geo!. Survey Pror. Pa.per 15, p . ..s, J.903. 

•Moffit, F. H., and Knopr, .Adolph, Miners.I resources of the Nabesn&-Wbite River dlsttlct, Alaaka, 
with a section on the Quatemary bys. R. Copp.!: U. S. Oeol. Survey Boll. 417, p. 112, .lPlO. 
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genera.lizationa, yet it is probable toot the quartz veins are genetically related to the 
intrusion of the post-Carboniferous quartz diorites and that therefore the intruded 
areas are those most likely to be mineral bearing. Such areas are known to occur 
throughout the Nutzotin Mountains at a number of localities, especially along their 
northeastem fia.nks. Brooks has mapped a large area of granular introsive on the 
lower Nabesna. It ie probable that in the vicinity of such Ill.8BSell the search for lode 
quartz may be prosecuted with the moat hope of success. 

Though copper deposits have been known in this district since 1899 
and gold since 1902 neither have been much developed. Assessment 
work has been kept up and some developments have been made on 
both copper and gold lode claims, but the inaccessibility of the region 
has discouraged· all but a few miners. Probably not over an average 
of 25 men were in the entire region until the placer gold was discovered. 
Some search was made for gold placers and several prospects were 
found, but there was no productive mining. .A number of years 
ago a little sluicing was done near the scene of the recent discovery, 
but without encouraging results. 

William E. James and Peter Nelson are credited with having found 
the first workable placer. This discovery, which took place on May 3, 
1913, was made on a creek called Bonanza by the prospectors, 
but more important was the find made on a small tributary of the 
stream named Little Eldor~do. Gold was also found in the gravels 
ef other near-by streams, but mining in 1913 was largely confined to 
Little Eldora.do. 

Geographic nomenclature.-In accordance with the prevailing 
practice, the prospectors in this district promptly applied new names 
to every watercourse on which claims were staked, giving no heed to 
the fact that 10 years before this influx of miners an official and 
accurate map of the district had been published on which every 
effort had been made to apply the correct Indian nomenclature to 
these streams. These authorized names were entirely ignored by the 
prospectom; Chatenda Creek became Johnson Creek, Chapolda Creek 
became Wilson Creek, and a new crop of Bonanza, Eldorado, Glacier, 
Coarse Gold, and Goldbottom creeks were started-names that have 
been used scores of times and that appear in every placer district 
of Alaska. It is unworthy of .Alaska pioneers to substitute this com­
monplace terminology for the euphonious native names, and especially 
to persist in the foolish duplication of geographic place names. 
Concerted effort should be made by .Alaskans to put a stop to this 
thoughtless practice, which leads to hopeless confusion. 

Unfortunately these prospectors' names can not be ignored, for 
they are used in recording claims and thus form a part of the court 
records. Names of the watercourses have been changed by pros­
pectors as follows: Chisana River to Shushana River, Gehoenda Creek 
to Trail Creek, Chatenda Creek to Johnson Creek, and Chapolda 
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Creek to Wilson Creek. Other names also have probably been 
changed, but of these there is &.9 yet no record. 

Pla.cers.-Au:riferous gravels have been found in an area about 
6 by 8 miles square lying east of and tributary to tho upper Obisaoa 
(Pl. XIV), but from what is known of tho geology of the region 
there is no inherent resaon why the gold-bearing a.res. should be so 
limited. This area. is drained by Cha.tends. (Johnson) and Chapolda 
(Wilson) creeks. The headwaters of these streams include rather 
broad open ha.sins, but in their lower courses they flow through 
narrow, steep-walled canyons. Only their lower courses a.re tim­
bered, their upper basins, where the actual mining ha.s been done, 
being far above the limit of timber. 

The bedrock of the district is chiefty closely folded gray &nd black 
shale with some intercalated beds of sandstone and conglomerate. 
Some of the shales are calcareous. Intrusive rocks occurring in 
dikes are abundant. These formations are similar to th09e tJ?.at 
make up much of the Nutzotin Mountains &nd are presumably 
Mesozoic in age. 

In view of the presence of auriferous quartz veins in the district 
there can be little doubt as to the source of the placer gold. One such 
mineralized quartz vein, which hM long been known, lies close to the 
mouth of Bonanza Creek and therefore near the scene of the first gold 
discovery. The auriferous mineralization is doubtless connected 
with the intrusion of the igneous rocks (p.312). The gravels tha.twere 
mined in the summer of 1913 will not exceed 4 feet in depth a.nd the 
pa.y streak on Little Eldorado is roported 1 to be about 100 feet wide. 
These shallow gravels a.re not moss covered a.od are therefore not 
perma.nently frozen. 

During tho summer of 1913 the Discovery claim, on Little Eld~ 
rado Creek, was opened and was the principal source of the gold 
output of the district. Some mining was also done on near-by claims, 
and placer gold was found on several other creeks in the Cha.tenda. 
and Chapolda basins.2 The total placer-gold production in 1913 is 
variously cstim&ted, the values given r~oing from $30,000 to $70,000. 

Cairnes • has described the character of the placer gold as 
follows: · 

The gold iteelf from ChUiana that haa been M1Byed i11 worth about $16.10 per ounce, 
and ill dark in color, having a peculiar almost bronzelike ca.et, due poeeibly to a 
slight coating Of iron oxide. All that h88 BO mr been found iB &l8o quit.e CO&l'8e, pzac. 
tically no d ust having been obt.a.i.ned. The greater am.ount of the gold ill in p&rticlee 
ranging in w.lue from 1 to 10 cent.a; but nuggeta worth from $1 to '2 ~ common, 
ud aome have been found worth from $18 t.o '20, or even more. In ehape, the gold 

t Calmes, D. D., CbJaDa gold fteld.s: Canadian M.111. :raat. Bull. '4, p. at, 1914. 
• R~t repot14 lndlllate that gold placers have beeD CC>Wld OD Big Bkoobm, D.h!, RbrollU Our;Jea. 

Gold Run, Big El<1ol'94o, and Dry -11:8. A hlgb gold tenor fs repon.d Ill tile CJ"IYU ~t • numt- ol 
new localllles, and tile outlook ror a fairly lalge gold output lo UU• .-a Cavonl>la. 

a Op.clt., p. 82. 
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particles are dominantly Oat, eome being decidedly thin and flakelike, indicating 
apparently that the gold was preVlLilingly deposited originally either in Il&lTOW seams 
in the inclosing elate rock or along the contact between quartz veinlet.e and the 
incl~ rock formations. 

Future of placer mining.-It will be evident that the shallow 
gravels, occupying narrow valley floors, can not contain any large 
amount of auriferous alluvium. The conditions adverse to mining 
are lack of timber and, in many of the creeks, scarcity of water, 
conditions that are partly offset by the absence of any overburden 
and the thawed condition of the gravels. The evidence in hand 
indicates that the richer placers can be mined at a profit in spite 
of the present high cost of operating. On the other hand, the dis­
coveries thus fa.r ma.de have not revealed a sufficient bulk of mate­
rial to assure a large placer ca.mp. There are some deep gravels on 
Chapold&, Chatenda.1 and ot-her creeks of this district, but these have 
not been prospected. Some attempts to reach bedrock during the 
winter of 1912-13 were said to be unsuccessful because flowing water 
was encountered, and if this is common underground mining is not 
likely to be fe8Slole, and any gold in the deep gravels will have to be 
recovered by open cuts. 

There are some gravel-covered benches in tills district, said to 
carry gold, but they have not been sufficiently opened up to test 
their value. In its general features this district is comparable to 
the Chlstochina, which has produced about $1,700,000 worth of g.old 
since mining began, in 1899. 

The evidence in hand indicates that mineralization in the district 
is widespread, and pla.ccr prospects have been found both northwest 
and southeast of the scene of the actual mining. Now that the 
prospectors are in this :field other discoveries can be expected, a.nd 
there is no reason to believe tha.t auriferous gravels may not occur 
in other parts of the region. 

The fact that the region adjacent to the discovery is glaciated is 
unfavorable for the occurrence of la.rge bodies of workable placers. 
The glaciers have swept away and dissipated nearly all the accumula­
tions of preglaciol auriferous gravels, and since the period of glacial 
action the time has not been long enough to permit any large accumu­
lations. Some preglacial channels may, however, be preserved, and 
these would seem to be the best sites for extensive placer deposits. 
The presence or absence of such channels can be established only 
by detailed prospecting. 

The northern fronts of the glaciers that occupied the Chisana. 
Valley reached only the north margin of the Tanana lowla.nd. This 
can therefore be considered the approximate northern limit of 
glaciation, beyond which the preglacial gravels have not been dis­
turbed by ice action. Ice erosion gradually decreased toward the 
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limit of glaciation, so that prospectors approaching this area from 
the south should find increasing possibility of discovering undisturbed 
preglacial gravels until they reach the line of the old ice front. 

Another field worthy of investigation for placer gold and adjacent 
to the scene of the discovery is the highlands north of the Tanana 
lowlands. This includes the basins of Scottie, Gardiner, and other 
creeks flowing from the north. Here, so far as known, the rock for­
mations are in part the same as those of the placer camps of the 
Yukon-Tanana region. Moreover, as already pointed out (p. 314), 
evidence of auriferoas mineralization has been observed in this field. 
A few prospectors have roamed over this region, but most of them 
have been without sufficient supplies to permit them to test the 
gravels thoroughly, though colors of gold have been found. The 
gravels in this area. are probably deep, how deep no one can foretell. 
It may become necessary to sink prospecting shnf ts, which in a. 
region so remote from transportation routes will be expensive. If 
there a.re gold deposits here they a.re probably associated with intru­
sive granites or diorites, as in other parts of the Yukon-Tanana 
region, and the prospector should therefore seek such granite intru­
sives and, finding them, give special attention to streams that flow 
across the contacts of the igneous rocks and the schists in which 
these rocks have been injected. 

COPPER. 

It is not the purpose of this report to discuss in detail the copper de­
posits of the region, which have been fully described in the publica­
tions already cited. The placer copper of the upper White River has 
long been known and utilized by the natives. It was first visited by 
white men in 1891, when C. W. Hayes, then of the Geological Survey, 
made a. brief examination of the occurrencc.1 In 1899 copper was 
first found in bedrock.2 Since that time many copper-bearing lodes 
have been found and some developments me.de. No productive 
copper mining can be expected tHI railroa-0 communication with the 
coast is established. 

The copper occurs (1) in association with ancient volcanics and 
(2) in contact-metamorphic limestones and intrusive diorites. Both 
classes of rocks are typically developed along the northern flank of 
the Wrangell Mountains and are presumably of Carboniferous age. 
The copper-bearing minerals are sulphides and native copper. Native 
copper occurs both as a primary constituent of amygdaloidal lava 
and as a secondary oxidation product of sulphides. 

1 Rayes, O. W., All expecllllon through U10 Yukon dbttlct: Nl't. Ocog. Ka(., vol. 4, pp. 117-182, 111112. 
' Brooks A. JI., A reooDD&bsnnoe Crom Pyromld Bntbor to 'Eoalo Olty, Alaalca: U. 8. Oeol. Buney 

Twenty•llrst Ann. Rept.1 pt. 2, pp. 380-381, lllOO. 
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MEANS OF COMMUNICATION. 

The Ch.isana placer district may be approached by feasible routes 
of travel from nearly every direction. The shortest route from a.n 
established tra.nsportation system leads from McCarthy, a station on 
the Copper River & Northwestern Railway, 191 miles from Cordova, 
over the ice-oovered Skolai P ass to White River a.nd thence a.cross a 
second divide to the Ohisana. This distance is about 100 miles. The 
journey necessitates crossing the Russell Glacier, a passage involving 
both difficulty and danger. It is available, however, for horses. 
Another route that has boon used extends through the Wrangell 
Mountains by way of Nizina and Chisana glaciers. By this route the 
distance from McCarthy to Chisana is about 80 miles. It involves 
crossing gla.cial ice for some 40 miles, as welJ as a divide some 11,000 
feet high, and is not available for horses. Glacial ice can be entirely 
avoided by the Valdez or Chitina route, which leaves the railroad at 
Chitina., 131 miles from Cordova, or the coast at Valdez, and follows a 
wagon road to Gulkana, 80 miles from Chitina and 128 miles from 
Valdez. From Gulkana it follows a horse trail to Batzulnetas, near 
the head of Copper River, thence crosses a divide to N abesna River 
and a second divide to the Chisana. The distance from Gulkana to 
Chisana by this route ·is about 140 miles, ma.king a total of about 220 
miles to Chitina and 268 miles to Valdez. 

Small steamers have ascended the Tanana as far as the mouth of 
the Nabesna, but navigation is duricult, as the current is swift and 
there are many bars and snags. At low water navigation may not 
be feasible. The mouth of lhe Nabcsna is about 250 miles by river 
from Fairbanks and 70 miles by trail from the Chisana district. The 
old mail trail which len.ds from Eagle on the Yukon to Tanana Cross­
ing can also be used. By this trail it is about 150 miles to Tanana 
Crossing and thence a.bout 90 miles to the Chisana district. 

There are also two principal routes of access from Canadian ter­
ritory. A wagon road leads from Whitehorse-the end of the rail­
road on the White Pass & Yukon Routo, 110 miles from Ska.gway­
to Lake Kluane, the distance being 143 miles. Thence there is a 
trail to Cbisana by way of White River, the distance being about 225 
miles. The White River route is described by Cairnes 1 as follows: 

The Whit.e River route !ollow11 up White Rlver from its mouth to Beaver Oreek, a 
distance wblch is generally couaidered to be abo'uL 115 miles but which according to 
a fllll'Vey of the river made by W. J. Pet.ere in 1898 is only 86 miles. Ordinary light. 
draft steam and gaaoline river boats may be navigated for about 60 to 70 miles up 
White River, or t.o about the mouth of Donjek River; and one small specially designed 
gaaoline boat eucceeded in reaching tho mouth of Beaver Creek [also called Snag 

I Calmel, D. D., Cbl.9ana gold llelds: Co.ruidWl Wu. Inst. Bull. 2•, 1914. 
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River] &nd is reported to have made tho paasage from the mouth of the White to 
Beaver Crook in four days. Poling boa.ta have in the pa.st boon mainly utilized on 
White River from the mouth up, and Jut eelU!On were in use eapecially above the 
mouth of Donjek River, or above the different. point-11 at which the power boats were 
inoperative. It ia claimed a1eo that it ie quite poaaible to tab poling hoe.ts a con­
siderable distance up Beaver Creek. 

INDUSTRIAL CONDITIONS. 

The news of the finding of placer gold in the Chisana district was 
quickly disseminated and widely advertised by those who expected 
to reap a. profit directly or indirectly from the expected gold seekers. 
I t came a.t a time when placer mining was at a rather low ebb in 
many of the older districts and thus found many who were anxious 
to find a new field of activity. AB a consequence several thousand 
gold seekers, both from Alaska. and from outside of the Territory, 
started for the scene of discovery, and as the various routes presented 
no serious physfoal obstacles to travel, most of these ree.ched their 
destination. Many were but ill equipped for a. sojourn in a. region so 
distant from points of supply and almost at once had to turn back 
for la.ck of provisions. There was the usual disappointment, for long 
before the main mass of s tampedcrs had reached the new diggings 
every creek in the district bad been covered with claim locations. 
The recent change in the placer mining law, however, prevented the 
wholesale preemption of the entire district by a few persons, a prac­
tice so frequent under the old statute. 

Nearly 100 cabins were built on· lower Chatenda (Johnson) Creek, 
forming "Chisana City," which became the distributing point for the 
district. It, is stated that about 800 mon wintered in the district. 
AB has a.heady been sta.tod, the gravels do not seem to be f avora.ble 
to undergroun.d mining, hence probably no great amount of prospect­
ing was accomplished in the winter. The coming summer will 
undoubtedly witness more thorough prospecting of the known pla.cers 
and a. fur ther search for other gold-boa.ring areas. 



LODE MINING NEAR FAIRBANKS. 

By THEODORE CHAPIN. 

INTRODUCTION. 

The occurrence of aurif erous quartz veins in the vicinity of Fair­
banks has been known for a number of years, but until recently 
quartz mining has received relatively little attention. In the last 
four or :five yea.rs, however, considerable interest has been ta.ken in 
lode prospecting. A number of producing mines are in operation 
and many prospects are now being opened. 

'The total lode production for the Fairbanks district is about 
S674,00Q. In 1911 the production was $64,100,1 and about $60,000 
had been produced previously. About $200,000 was produced in 
1912. The estimate of the value of the gold-lode production in 1913, 
based on incomplete returns, places·it at $350,000. · 

In 1913 the writer spent a few days in the Fairbanks district to 
study the occurrence of lodes and to gather data regarding recent 
developments. Field work began August 10 and closed August 31. 
The w:ork was planned to suppleroe.nt the investigations of Philip S. 
Smith in 1912 z and was facilitated by his previous studies. A num­
ber of the sketch maps are taken from Smith's report, with additions 
and corrections made necessary by recent developments. 

PRESENT CONDITIONS. 

The production for 1913, which was nearly double that of the 
previous year, in a. measure reflects the progress made in quartz 
mining, which showed a marked advancement, particularly in devel­
opment of lodes, in spite of the fact that fewer lodes were being 
developed and fewer men prospecting than in 1912. The rush of 

'men to the Chisana took from Fairbanks a number of men who 
otherwise would have been working or prospecting for quartz lodes. 

Ten plants have reached a producing stage and maintain mills 
of their own. Others produce considerable ore e.nd ship it to near-by 
mills for treatment. Several new mills are contemplated e.nd should 
be in operation before the close of the open season of 1914. Six 

•U.S. Geol. Survey .Bull. 520, p. 30, 1912. 
'Bmiih, P. S., Lodemln.lllgllelll:Faiibaalts: U.S. Oeol Sarvey.Bull. 642, pp.187-202, 1918. 
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Hendy mills in operation in this Qistrict have a total of 23 stamps 
of 1,000 pounds ea.ch. There are also two Nissen mills, one 10-stamp 
Straub mill, one Little Giant crusher, and .three small mills of local 
manufacture used for prospecting. 

With one exception all the mills of the district use wood for fuel 
AB the local supply is becoming depleted the price is advancing, and 
at present as high ~ $17.50 a cord is pa.id for 16-foot logs, which, 
when cut into cord-wood lengths, make only about two-thirds of a 
cord, so that in reality wood for fuel costs over $25 a cord. At several 
mills the operators rather than pay this price burn stumps. At one 
mine alone $20,000 a year is paid for wood used for fuel and mine 
timbering. A reduction on fuel costs alone would make many lodes 
workable which at present can not be successfully operated. One 
mill is run by gasoline power. No £gures a.re available to show the 
comparative cost of this and the wood-burning plants, as it has been 
in operation for only a short time. 

The stimulating effect of the proposed railroad from tidewater to 
the interior of Alaska has already been felt. Its actual operation 
should greatly reduce mining expenses. 

GENERAL G~OLOGY. 

The following notes on the geology of the Fairbanks district are 
abstracted from a report by Prindle a.nd Katz: 1 

The prevailing bedi:ock of the Fairbanks district is the Birch Creek 
schist, a series of highly metamorphosed siliceous sediments con­
sisting of mllSSve quartzites, quartzite schists, quartz-mica schists, 
hornblende schists in part amphibolitic, carbonaceous schists, crys­
talline limestone, altered calcareous. rocks, with associated eclogitic 
rocks, andalusite hornfels1 and a smell amount of gra.nitic gneiss 
derived from intrusive porphyritic granite. These rocks rest on 
gneissoid intrusive masses. The Birch Creek schist and included in­
trusive rocks inclose ·aJl the lode deposits. The beds of the Birch 
Creek schist are closely folded, with minor recumbent folds over­
turned toward the northwest. The general strike is northeast. 

The igneous rocks of the Fairbanks district include several varie­
ties of intrusive granular rocks-quartz diorite, porphyritic biotite 
granite, light-colored persilicic granitic dikes, and altered porphyritic· 
dikes related to granitic and dioritic rocks. Small masses of basalt 
a.re also present. 

The Birch Creek schist is regarded a.s probably of pre-Ordovician 
age. No evidence is at hand in the.Fairbanks district to fix definitely 
the age of the intrusions. Metamorphosed porphyritic granites are 
thought to belong to a period of intrusion which antedates the meta-

I Prindl&, L. ){.,and Katz, F. J., Detailed deecrlpt.lon or lbeFalrbauksdlstrict: u. 8. Geol Survey BulL 
625, pp. •131, 1913. . 
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morphism of the region and to be synchronous with similar intrusive 
gneisses. The unmeta.morphosed igneous intrusions are assigned by 
Prindle to the close of the Mesozoic. 

ECONOMIC GEOLOGY. 

GOLD DEPOSITS. 

The principal gold-bearing lodes of the Fairbanks district (see Pl. 
XV) are fissure veins and stringer lodes. Of these the fissure veins 
have proved to be· the principal producers of the district. The 
stringer lodes am composed of noncontinuous lenses a.nd n.nastomos­
ing stringers of quartz that include lenses of gouge and decomposed 
country rock, all more or loss mineralized. 

In some of the veins meta.Ilic sulphides are absent or present only 
in small quantities. . Others contain in varying amounts the sul­
phides of antimony, arsenic, iron, zinc, lead, and bismuth. The 
sulphide-bearing veins can not easily be further subdivided according 
to the p~evailing sulphide present, as in general ono sulphide does 
not occur to the exclusion of the others. In one lode, however, the 
association of bismuth minerals and tellurium. together with the ab­
sence of other sulphides, seems to mark a. distinct type. (See p. 330.) 

The gold quartz lodes vary considerably in size. The :fissure veins 
reach a maximum thickness of 15 feet, and the stringer lodes are 
known to be over 50 feet wide. The productive ~ure veins are 
about 6 inches to 3 feet wide. In a. small area or zone there may be 
a. dominant strike to which most of the lodes coniorm, but no such 
condition appears to extend over the entire Fairbanks gold-lode 
region. 

In some of the fissure veins tho gold is rathor evenly distributed 
throughout the lode. In others it is localized in ore shoo~ of more 
or less definite outline. Tho ore shoot ca.n not usually be told from 
the leaner part of the vein except by carGf ul sampling pf the rock, 
for in appearance the two are identical. No change in the mineral 
content is apparent in passing from the ore shoot to the poorer part 
of the vein, but for some renson the deposition of gold was more or 
less confined. to certain parts of the vein. One horizontal ore shoot 
is bounded by a. fault plane, but nowhere else was it evident that the 
formation of the ore shoot wns controlled by any structural feature. 
At one mine two parallel ore shoots are horizontal. Others are in­
clined, one pitching as steeply as 45°. 

The oxidized surCaoe portions of the veins have been enriched 
through residuo.l concentration by broken-down sulphides and por­
tions of the quartz vein removed in the process of weathering. Be-. 
low the oxidized sw1ace is a zone in which the vein has not been thus 
enriched and probably is fairly uniform in composition for a. con-
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siderable depth. Below the enriched surf ace zone no impoverish­
ment in depth has been noted in the 300 feet to which mining has 
been carried below the surf ace, nor is it likely to be found at the 
depths which will be reached in the near future. 

SILVER-LEAD DEPOSITS. 

The silver-lead deposits have not become important producers, and 
at present none of them a.re opened enough to justify conclusions 
regarding· their possible value. The known lodes of this type are 
composed of lead sulphide, lead sulphantimonite, a.Jl(i quartz. They 
occur as nonpersistent flat-lying bodies conforming to the foliation 
of the schist and appear to be replacements of calcareous bands. 
These deposits contain silver in notable amounts and may become of 
economic value if large bodies of ore a.re found. 

KINER.A.LOGY OF THE LODES. 

The principal vein material and gangue is quartz. With it a.re 
small amounts of olbite and orthoolase and associated kaolin and 
sericite. Calcite holds a. subordinate place as a. vein mineral but has 
been noted here and the.re. · 

Native gold is widespread and may be seen readily in sp~i:men8 
from any producing lode. It occurs in small crystalline aggregates 
and flakes embedded in both quartz and metallic sulphides. Besides 
the visible gold a. considerable amount occurs in combination with 
other elements or so finely divided as to be invisible. Silver is less 
abUlldant than gold, but is present in varying amounts in ne&J"ly all 
the gold-bes.ring lodes, although its minerals a.re seldom recognized. 
Tetrahedrite occurs on Dome Oreek.1 Locally silver is found in 
considerable a.mounts in association with galena e.nd other lead 
minerals. 

A number of meta.Ilic sulphide~ occur with t.he quartz. Of these 
stibnite is the most abunda.nt. It occurs as acicula.r crystals and as 
both fine-grained and massive aggregates in the quartz veins. It 
contains a notable amount of gold. 

Other sulphides a.ssociated with stibnite in considerable amounts 
are pyrite a.nd arsenopyrite. The arsenopyrite resembles stibnite, 
but may be easily distinguis.hed by its superior hardness. It occuJS 
as isolated crystals and intergrown with pyrite in veins and irregular 
masses several inches thick. . 

Galena is associated with other sulphides in the gold-quartz ve~ 
a.nd as replacement deposits in schist. It carries silver in varying 
a.mounts. Another mineral which forl:ns a similar deposit is a sul­
phantimonite of lead, possibly jamesonite. Sphalerite is sparingly 
found in a number of places. 

•Smith, P. S., op. cit., p. 179. 
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On Melba Creek native bismuth and bismuthinite (bismuth sul­
phide) occur in very rich gold-bearing vein quartz. Specimens of 
this rock tested in the laboratory of the Geological Swvey showed 
the presence of considerable tellurium, but its mineral association 
wa.s not determined. 

A few crystals of primary chalcoeite and derived carbonates were 
seen in gold-bearing quartz veins at the Homestake mine. 

A number of other sooondary minerals are present. Scorodite 
(ferric arsenate) has formed from the alteration of pyrite and arseno­
pyrite. It occurs as bluish-green veinlet.s and as massive aggregates. 
Associated with the lead sulphantimonite and evidently derived 
from its alteration is a small amount of bindheimite (hydrous anti­
monate of lead). ·It occurs as honey-yellow incrustations of :fibrous 
crystals. Pyromorphite (lead phosphate) and cerusite (lead car­
bonate) were seen at one locality in very small amounts. They 
occur with galena and are evidently derived by its alteration. 

The alteration of stibnite has resulted in several oxides. The most 
common of these is cervantite, a canary-yellow mineral which occurs 
as pseudomorphs after acicular crystals of stibnite and also as earthy 
incrustations and veinlets. The yellow-green stain characteristic of 
the weathered portion of stibnite-bea.ring quartz veins is in large 
part due to this mineral. Stibiconite, a hydrous antimony o.:ride, is 
less abundant than cerva.ntite. Besides the minerals noted there 
are various other alteration products, evidently derived from the 
stibnite and possibly from other sulphides. Limonitic material is 
plentiful. It is derived in part from the alteration of pyrite. .\.t the 
Hudson mine, on Ester Creek, a coating of manganese o.:ride occurs 
on vugs in quartz veins. 

Cassiterite, wolframite, hematite, and titaniferous iron ore are 
foUn.d in the concentrates from the placers of the Fairbanks region. 
Evidently their bedrock source was veins in this locality. 

KINEB.ALIZATION. 

Prindle 1 considers that the mineralization bears a. close relation 
to the intrusion of igneous rocks and that the sequence of events was 
as follows: 

At about the cloee of intrusive activity, after the intrusion of dikes of granite por­
phyry and of persilicic granitic dikes with related veins containing a small propor­
tion of alkali feldspar like that of the persilicic granitic dikes, there was an intro­
duction of further products of intrusive ~tivity in the form of solutions, in part 
auriferous. Through the activity of these eolutiona eome of the dikes were sericitized, 
with a little alteration of iron pyrite to iron carbonate, and gold and sulphides were 
deposited. The occurrence of tourmaline in close association with iron pyYite and 
arsenopyrite a.tone locality seems to show one phase of the process. The facts indi-

'PrlndJe, L. M., op. cit., pp. 91-92. 
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ca.ta a. close relation between the gold a.nd the sulphides a.nd the reference of both 
to a. genetic relationship with the igneous rocks. 

But, 8S has been pointed out by Prindle, it does not necessarily 
foil ow that the areas near the exposures of igneous rocks are the 
places where lodes are most likely to be found, for it is probable that 
deformation at the time of intrusion facilitates the transporta.tion 
of material from the magma, and conditions favorable for solution 
may be maintained so long that gold derived from this source "is 
earned in solution far into the surrounding rocks before reaching 
areas where conditions favorable for deposition prevail. Moreover, 
a.reas where no outcrops of igneous rocks occur may nevertheless be 
underlain by such rocks, which a.re mantled by a thin covering of 
schist. 

The metallization is thus regarded by Prindle as occurring near the 
end of the Mesozoic era. As has been suggestoo, however, there 
appears to be no evidence tha.t it was not in part, at lea.st, early 
Tertiary. 

LODE MINES AND PROSPECTS. 

FAIB.BANXS CREEK: VALLEY. 

Eb.ST OF MOOSE OREEK. 

Between the forks o! Alder Creek at an elevation of a.bout 2,100 
feet is the McCarthy claim (see fig. 4), located on a vertical vein of 
quartz 12 to 15 feet in width. The vein, which strikes a.bout N. 40° 
E., has been opened by a tunnel for 160 feet, and a. number of cross­
cuts have been made a.cross the vein to determine its extent. The 
vein material is opaque quartz with large horses of schist. The vein 
is fractured and refilled in places, but apparently there has been 
little sulphide mineralization. Assessment work ha.s been done 
each year, but. no work was in progress at the time of visit in 1913. 

On the ridge between .Alder and Crane creeks, at an elevation of 
1,950 feet, a quartz vein i.s being prospected on the Queen cla.im. 
The present developments consist of a. short shaft and a. 100-foot 
incline. About 30 feet from the top of the incline the vein is 18 
inches wide, but at this place the vein is cut off by a fault striking 
~T. 70° W. and dipping 33° ~"'E., which cuts the vein at a low angle, 
so this is probably not the full width of the ore body. The incline 
follows this fault, which evidently wa.s. mistaken for the footwa.U of 
the vein. The lower portion of the incline wa.s inaccessible, but it 
is reported that the vein was followed for a distance of 100 feet. 
The property consists of this and several adjoining claims extending 
from Alder Creek to a point near the mouth of Crane Creek. No 
work was in progress at the time of visit, but operations were being 
planned by the owners for the coming winter. 
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MOOSE CR.EEK. 

Considerable work had been done on Moose Creek, principally by 
Crites & Feldman, who have developed their property to a. producing 
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stage. The main development work consists of a. tunnel 450 !eet 
long, which has been driven along the main vein in a northwesterly 
dirootion. At a point 350 feet from the mouth of the tunnel the 
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vein was offset by a. nearly vertica.l Ca.ult but was found by & short 
drift along the fault plane toward the north. About 250 feet from 
ita mouth this tunnel is connected with the surface by a.n inclined 
raise of 65 feet along the vein. 

The veins have been traced from a point near the creek to the ridge 
between Moose and Too Much Gold creeks, a distance of two claim 
lengths, by prospect pits and trenches. Several veins a.re evident, 
but not onough work has boon done to determine their relations. 
They have a. general northwesterly direction but are not pa.rall.el. 

.Although the entire length of the tunnel is in ore, considerable 
variation of the gold content is evident from pla-0e to place. PortioDB · 
oC the voin where sulphides a.re the most abundant form richer zones, 
and although not sharply differentiated from the leaner parts of the 
vein, theso zones, which are roughly parallel, have impressed upon the 
vein a. rude structure dipping into the hill. It was noticed by the 
miners in driving the tunnel that rich ore was fust encountered in the 
roof. 

Enrichment of the surface material by oxidation is pronounced in 
places. The upper tunnel for 150 feet from its mouth is in the oxi­
dized zone. From this portion of the tunnel 23 tons of ore yielded 
a.n average of $130 a ton, and the vein is known to be equally rich in 
a number of places on the surf ace. Two assa.ys show a. fuieness of 
0.857 and 0.850 for gold and 0.133 and 0.140 for silver, indicating an 
average value of about Sl 7. 72 a.n ounce. 

At the time of visit work was confined principally to surf ace trench­
ing of the rich portions of the vein. At present the ore is hand 
picked and hauled to a. near-by mill for treatment, but the owners 
plan to install a mill on the property in the near future. 

Adjoining the property of Crites & Feldman is the Teddy R claim, 
on which. a tunnel has been driven for 150 feet a.long a. ledge of gold­
bea.ring quartz. Considerable ore has been shipped from this claim, 
and at present the owner is at work developing. the lode. 

'1'00 MUOll GOLD .OREEK. 

Development work was continued on the property of Na.rs, Ander­
son & Gibbs on Too Much Gold Creek. Some difficulty was experi­
enced with foul air, considered to be due to the arsenical iron in the 
ore, and work in the lower part of the shaft was abandoned. This 
trouble is now remedied by a raise to t he surfa.-0e from the west drift 
on the 60-foot level, which has provided an adequate circulation of 
a.ix to ventilate the lower workings. · 

At the time of visit in 1913 work 'vns temporarily discontinued, but 
operations were being planned for the coming winter. A small test 
mill with one 50-pou.nd stamp, which is increased to about 150-pound 
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efficiency by the use ol additional weights and a. spring, is used !or 
sampling ore. It is planned to do more development work before 
installing a. larger mill. 

A number ol other prospects have been opened on Too Much Gold 
Creek, and from some of them shipments of ore have been me.de. 
Little work, however, was done in 1913, and at the time of visit no 
work was in progress. 

WEST OF TOO MUOH OOLD CREEK. 

Development work has been continued on the Mizpah claim, which 
is situated on Fairbanks Creek half a. mile east of the inouth of Too 
Much Gold Creek. This claim is being developed on a. near-by ver­
tical eastward-trending quartz vein. The vein has been opened to a. 
depth of 120 feet by a: shalt and drifts turned off at the 80-foot level. 

The Ohio and Mayflower claims a.re being opened by Connors & 
Stevens. Some development work was done in 1913, but at the time 
of visit neither of the workings was a.ccessible. · 

Northwest of the Mizpah claim, a.tan elevation of 1,980 feet, George 
Petta.ult has located the Minnie and Aroostook claims and made a. 
surface opening on a ledge striking N. 80° W. n.nd dipping 60° S. 
At the time of visit the workings were caved and could not be ade­
quately examined. The ledg0 consists of three or four nearly parallel 
veins of quartz inclosing masses of schist, all more or less mineral­
ized. Limonitic material taken from the dump is said to occur in 
veinlike formation parallel to the quartz vein and to contain small 

· a.mounts of both gold and silver. Narrow reticulating veinlets of 
stibnite occur in both quartz and schist, and a. yellow-green stain of 
antimony oxide is abundant. 

Near the head of Fairbanks Creek are a. number of other claims 
whieh were not visited in 1913, as none were in operation and little 
if a.ny recent work has been done. Some ho.ve proved to be valueless 
and others a.re involved in litigation. 

UPPER FISK OREEX VALLEY. 

PEARL OREEK. 

On the upper tributaries of Fish Creek several promising lodes are 
· being exploited. (See fig. 5.) The greatest a.mount of work has 
been done by Perrault & Murphy on a group of claims near the divide 
between Pearl and Smallwood creeks. On the .American claim an 
inclined sha.f twas driven 60 feet a.long a. mass of quartz said to stiike 
N. 50° E. and dip 60° NW. At the time of visit the lower workings 
were flooded a.nd the sha.f t was timbered, so the relatioDS could not 
be studied. The ore body is described ea a. very irregular mass of 
quartz ranging in thickness from 6 inches to 3t feet. Ore on the dump 
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is principally white glassy quartz with few sulphides. Exa.m..inatioD 
of thin sections of the rock shows the quartz to contain fragments of 
quartzite and schist partly replaced by the vein and altered to 
chloritic matter. A second injection of quartz is shown by veinlets 
which cut the main lode. Specimens of black quartzite breccia. 
cemented with white glassy quartz are said to come from the upper 
part of the vein, which for ·a. depth of 9 feet is made up of this rock. 
This appears to be a bed of quartzito schist which did not admit of a 
clean-cut, open fracture in the process of vein formation but instead 
was brecciated. Tho tendency of a strong vein to split into stringers 
when it traverses quartzite beds hna beoo noted in other places in this 
region. 

The footwa.11 of the quartz body is a zone of schist about 3 feet 
wide, mineralized with small stringers of quartz. Very little gold is 
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visible in the hand 
specimens, but gold 
may be panDed from 
nearly any sample of 
the vein to.ken at 
random. At the time 
of visit in 1913 plans 
were being made for 
the erection of a mill 
in the near future. 

Micha.el Stepovich 
is prospecting a lode 
adjoiningtbePerrault 
& Murphy property 
on tbe southwest and 
has sunk a shaft 38 

Ye .f Miies 
. feet deep on a. vem 

P'!oua~ 5.-Sketoh mop abowlng location or lode prospeats In upper of quartz striking' N. 
part or Fish Oroolt VO.Uoy. 

. 70° E. and dipping 
70° NW. At tho timo of visit no work was in progress and the shaft 
was ina.ccessible, but pieces of ore on the dump showed the vein to 
be mainly white milky quartz similar in appearance to that on the 
adjoining property. In the quartz vein are bunches composed essen­
tially of arsenopyrite but containing a little pyrite. Fra.ctures in 
the sulphide masses are cemented by veinleta of scorodite derived 
from the alteration of the iron and arsenic minerals. 

MELBA OREEK. 

On the ridge between Melba and Mon to Cristo creeks, tributaries of 
Fish Creek near it.a head, a. bismuth-bearing gold quartz vein is being 
prosj>ected by Edward Voght. An opening made on the vein was 
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inaccessible at the time of visit, but samples taken from the surface 
exposure show the vein to be mainly quartz carrying a. smell amount 
of intergrown native bismuth and bismuth sulphide. The vein, 
which is said io be a.bout 5 inches thick, stands nearly vertical, trends 
east, and cuts fine-grained biotitc granite. In the specimens col­
lected particles of visible gold are plentiful, embedded in the bismuth 
minerals or in the quartz. Determinations made in tbe laboratory 
of the Geological Survey show the presence of tellurium. The 
mineral in which it occurs wes not determined. 

OLE.ARY CREEK VALLEY. 

WOLF ORE EK VALLEY. 

PBlllfSYLV.AJra JllllR, 

The Pennsylvania mine is situated on Wolf Creek near the Fair­
banks divide, at o.n elevation of 2,100 feet. (See fig. 6.) The unde~ 
ground development consists of an inclined sh.a.ft 146 feet deep, 
20-foot drifts ea.st and west on tho 50-foot level, and several raises, 
one of which connects with the surface. A Little Giant mill withs. 
ca.pa.city of 8 tons of ore a. day was built last October near the head 
of Fairbanks Oreek, half a milo from the mine. Over 100 tons of ore 
has been milled from the Pennsylvania and other properties. Water 
for milling is obtained from Fa1rbanks Creek and for short runs the 
supply has proved plentiful. Neither tho mill nor the mine was in 
operation at the time of the writer's visit in 1913, and the uncle~ 
ground workings were not examined. 

No fair tests have been ma.de to determine the actual tenor of the 
ore, for mill tests mo.do in Fairbanks, which yielded very high returns, 
were made on se1ectod material, and the only ore treated in the mill 
near the mine was waste from which the high-gro.de material had 
been picked .for shipment. More rock must be milled before the 
value can be determined. No production wo.s mo.de in 1913. 

BOICESTAD llilfE. 

The Homestake mine is situated noo.r tho hoad of Wolf Creek at a.n 
elevation of about 1,500 feet. The property was located by August 
Balzimer in 1908, has been iotormi ttently worked by the Homestake 
Mining Co., and in the sp~g of 1913 was leased to George Nightin­
gale. 

Several veins, a.11 having o. general easterly trend, were traced on 
the surface and a. development tunnel wa.s driven southward to inter­
sect them at depth. The greatest a.mount of work has been done on 
a vein striking ea.st and dipping 45° S., intersected by the tunnel 320 
feet from its mouth. At this point the vein is barren, but a short 
drift extending westward for 50 feet along the vein revealed a. pocket 
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l. Banner. 
2. Solomon. 
3. :Rexall. 
i. Homestalro. 
6. l'm=ylvaola. 
6. Dorothy. 
7. Emplro. 

&-9. Cha tbaln M.la.lng C4. 
IO. Han-ts de BI'G'9VD. 
11. QDem boa .Br= 
12. Fun181lan. 
13. Q,u6Illbo& Bros. 
14 . Jupltm--Mara. 
J 6. R ough.oeclL . 
16. Pioneer. 
17. :Hex. 
18. B.-1'. 
19. CnnnlnghAJJ!. 
~- Lyona. 
21.. C8J l/ornla. 
Zl. P:au per' s Dnsm. 
23. Ala lJlllllA. 
24. Babbie.. 
25. Wyomb'lg •.. 
U. RboQdall&IL 
27. Stllpovlch. 
28. CroSscut. 
29. Tolovana St!bWRi. 
30. Tolovnna. 
3t. ~ & 1lurtl&t. 
32. Emxne. 
83. Stfbnlte. 
34. Soheuyemcre. 
31!. Eldorado. 
36. $~{] . 
37. Sun.risa. 
38. Newilxry Ex~ 
39. Newsboy . 
40. (7) 
n. COmell. 
~- Choyenne. 
-13. You.tJim. 
•t. J e.clrsllll. 
46. SiJver laog. 
i6. R099. 
47. 'l:l\ompson. 
4S. l'Udd.&n Treasnre. 
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of very rich ore. The most work has been done east of the tunnel 
.A. drift hns been opened along the vein for 300 feet and a. number of 
stopes worked out, roughly outlining two ore shoots separated by 
barren portions of the vein. At the west end of the drift the vein is 
low in gold content, but eastward from a point 90 feet from the ma.in 
tunnel the floor of the drift is in ore for 160 feet. Beyond to the end 
of the drift, a. distance of 50 feet, the vein is barren and split up into 
stringers. The downward extension of the ore shoot has not been 

N. Barren vein s. 

F!GUJU: 7.-<lros.186Ctlon of lode In east drift ofl:lomestake mine, showing rotation of ore shoots. 

determined except at one point where o.n incline a.long the vein for 8 
feet showed the vein to pinch out. (See fig. 7.) 

At a point 135 feet from the mouth of the drift a 150-foot raise tp 
the surface shows the ve.in to be continuous, although much of it is 
barren of gold. This raise intersects another ore shoot 30 feet above 
the lower one, bounded on i ts upper limit by a horizontal fault with 
no apparent displacement of the vein, indicating a movement par­
allel in direction to the strike of the vein. St.rim indicate the same 
relative direction of movement. Much of the upper ore shoot has 
boon ~toped out, proving a length of at least 100 feet. This ore shoot, 
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which is about 10 feet thick, has a nearly horizontal pitch. The vein 
is from 3 inches to a foot wide and avorages about 9 inches . . 

The baITen portions of the vein between the ore shoots differ but 
little in general appearance from the productive parts, which can be 
determined only by s&mpling. Lenses of' 'bull" quartz in the country 
rock appear to. be more abuoda.n.t adjacent to the ore shoots than 
along the leaner portions of t,he vein, and this association is said 
to be so general that when drifting along a vein the miners inter­
pret an abundance of quartz lenses in the country rock as evidence 
of a rich portion of tho vein. Some of the lenses of quartz that are 
cut by veins are mineralized and aro hard to distinguish from the 
later vein quartz. 

The main tunnel has been driven for 7 50 foot and has cut three 
other small veins. Ono near the mouth dips steeply to the north. 
About 600 foet from the mouth of the tunnel a quartz vein striking 
N. 60° W. and dipping 45° NE. was cut ll.nd drifted along for 100 
feet. It averages a foot in width but locally widens and narrows. 
At the face of the drift i t pinches to a gouge seam. Movement has 
occurred along the walls of the vein, and in one place the vein is 
faulted with small displacement. At the face of the tunnel is a 
stringer vein dipping south. 

The vein matter is composed of iron-stained crystalline quartz 
with many open spaces. Sulphides are not abundant. Stibnite 
forms in isolated bunches in the vein, and pyrite and chalcocite, the 
black sulphide of copper, occur sparingly. Specimens taken from the 
dump show a parallel intergrowth of quartz and bladed crystals of 
chalcocite, giving the vein a grenitic texture. .Associated with the 
che.lcocite are blue and green incrustations of copper carbonate, and 
throughout the vein are vugs and veinlets of limonite, oxidation 
products of the original vein minerals. The microscope shows a mi­
nute system of parallel fractures in the quartz resembling cleavage. 
Portions of the vein containing tho copper minerals are so.id to be 
the richest in gold. Particles of visible gold occur in the quartz but 
are not numerous. 

The localization of the gold in high-grade ore shoots, if such ore 
bodies are carefully delimited, makes milling costs less than if the 
same amount of gold were uruiormly distributed throughout the 
vein. 

uxux. lllllQ, 

The Rexall mine, adjoining the property of the Homestake Mining 
Co., is being developod by Horton & Solomon. It was located in 
1910 on a 5-foot quartz vein striking N. 25° E. and dipping about 
25° NW. A t unnel was driven along the vein for 140 feet to an 
inLersecting ea.st-west vein, to the development of which subsequent 
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work has been confined. .A drift has been carried for 500 feet along 
this vein, giving a back of ore of 175 feet. Several upraises a.nd 
win.zes have been opened, blocking out stopes of ore, some of which 
ha:ve been worked out. 

The vein material is es.sent.ially quartz with few sulphides. Along 
the hanging wall of the smaller vein, which is 12 t-0 18 inches thick, 
is an inch or more of gougo, and associated with it are narrow gash 
veins- lenses of quartz connected by veins of gouge. 

A Joshua Hendy mill was installed in the fall of 1912. The mill 
has two stamps of 1,000 pounds each, with an &-inch drop, and is 
equipped with a Blo.ke crusher. The ore is trammed from t.be work­
ings to the ore bins and automatically fed. An Otto gasoline engine 
furnishes power to run the mill and to pump 1,000 gallons of waler 
a.n hour for tho mill, at an expense of $14 each 24 hours for gasoline 
and cylinder oil. This is the only mill in the district that uses gaso­
line for fue), and its comparative efficiency is being watched with 
interest by other opera.tors. W a.tar for the mill is pumped from a well 
beneath the engine room. 

CHATHAM CREEK VALLEY. 

CRA'l'll.&.ll laBE. 

The Chatham mine, near the head of Chatham Creek, is on a vein 
averaging 6 to 18 inches wide, which, previous to underg.round work, 
wa.s prospected by surface pits for a. distance of 500 feet. The vein, 
which is located on the north slope of the valley, strikes N. 60° W.1 

nearly parallel to the contour of the hill, and dips 65°-80° SW. A 
development tunnel 203 feet long cuts the vein a.bout 95 feet below 
the surface, and from this point drifts 400 and 500 foot long hnve been 
driven northwest and southeast, respectively, along the 'Vein. R aises 
were started every 35 feet a.nd several have boen extended to the sur­
face, blocking out stopes of ore. Enstwnrd for a. distance of over 400 
feet from n point 175 feet west of the face of the main tunnel nearly 
all the ledge from the main drifts to the surface has been taken out. 
The ore is extracted by stoping upward from the drifts and shooting 
the rock down. 

The vein material is essentially quart?. with low sulphide content. 
Wherever examined it was from 6 to 18 inches wide, but along the 
surf ace for a short distance in a portion now mined out the vein is 
said to have been only a seam of gouge. A narrow vein of stibnite 
striking east and dipping south cuts the ma.in vein in the east drift 
about 150 feet from the main tunnel. East of this stibnite vein for 
about 200 feet, midway between the drift and the surface, a rich 
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shoot of ore occurring in a horizontal lenticuls.r mass was mined out. 
Its association with the stibnite vein suggests a. relationship, although 
no enrichment of the quartz vein was noted along the intersection of 
the two veins at other places. 

Movement parallel to the strike of the vein has produced horizontal 
striations along the walls but has not involved the vein to ~y great 
extent, although one displacement of 16 feet occurs along an east-west 
fault which cuts the vein on the west drift about 200 feet from the 
tunnel. 

Although the value of the ore varies from place to place, no very 
rich bonanzas are known to occur in the vein, but considerable bodies 
of paying ore showing nearly uniform tenor have been blocked out, 
and the vein as far as worked has had few barren portions, so that 
practically all the rock mined can be milled. The downward exten­
sion of the ore body has not been determined. 

The ore is trammed from the workings and temporarily placed in 
OFe bins near the mine and taken to the mill by a downhill wagon haul 
of o-ver a mile. From the ore bins at the mill it is automatically fed 
into the hoppers and crushed to pass a 40-mesh screen before flowing 
over the plates. The mill is a JQshua Hendy, equipped with two 
batteries of 11000-pound stamps each. A 6-foot riffle box and double 
amalgam traps are used to catch any g~ld that passes the plates. 

The Pioneer mine is located on Chatham Creek a quarter of a. mile 
below the mouth of Tamarack Creek. The property was located as 
the Blue Bell lode in 1903, but little work was dono until 1908, when 
it was developed. The property was not examined in 1913, for the 
mine was not in operation and the underground workings were inac­
cessible. 

Since the completion of the mill in the fall of 1912 the Pioneer Min­
ing Co. has milled 200 tons of its own ore besides considerable ore from 
other properties. The mill is a Joshua Hendy and has :five 1,000-
pound stamps, dropping 100 times a. minute. The ore is trammed 300 
feet to the mill, where the fines are automatically fed into the hoppe.r 
a.nd the coarser material is shoveled into the crusher. The pulp flows 
over two 10-foot amalgam plates placed tandem, giving a plate surface 
20 feet long. An a.malgam trap and auxiliary riffles fitted with cocoa 
matting a.re used but are said to be unnecessary. .Assays on the tail­
ings show them to contain from 50 cents to $3 a. ton. No concen­
trator is used. Water for the mill is obtained in summer from Chat­
ham Creek and in winter is pumped from an abandoned shaft which 
serves the purpose of a. well. · 
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OTBSJI. PllOPZJLTU.8. 

On the Gladstone claim, one of a. group belonging to the Jupiter­
Ma.rs Consolidated Mining Co., situated half a. mile northeast of the 
Pioneer mine, at an elevation of I , 700 feet, some ore ha.s been pro­
duced, but no work was in progress in 1913 and the workings were 
inaccessible. Two tunnels were driven to open a flat-lying vein 
which dips south into t.he hill. East of the tunnel a shaft was sunk 
125 feet to the vein and 112 feet of drifts turned off. The ore was 
treated at tho Pioneer mill. 

A small production of ore is reported from the Empire group of 
claims, adjoining the Jupiter-Ma.rs property. Last winter a lease 
was ta.ken on four claims of this group by Foster & Hungerford, who 
took out 14 tons of ore. No work was in progress at the time of visit 
in 1913, a.nd the prospect was not examined. 

On the Sunrise claim, at the junction of Cleary and Chatham creeks, 
a vein trending east and dipping 25° S. has been prospected by several 
open cuta and an ad.it that cuta the vein at a point 25 foot from tho 
mouth of the opening, where a short drift was turned off to the west. 
The lode is a.bout a foot thick and is composed of ribbons of rusty­
looking quartz with wide seams of blue gouge and included lenses o·f · 
schist. Freeh breaks show the quartz to be opaque and dull, and no 
sulphides are apparent in the vein material. · Cavities in the quartz 
are filled with limoni te. On the dump are specimens of quartz im­
pregno.tod with stibnite and containing voinlets and coatings of anti­
mony oxide, different from any rock seen in the vein. The face of 
the inclined adit was floodod with water so that the opening was 
inaccessible 30 feet from the mouth. 

BEDROCK CREEK VALLEY. 

Active work has boon continued on the Rhodes-Hall property, 
which continues to be the principal producer of the district. The 
vein is oomposed essentially of quartz with few sulphides and aver­
ages about 12 inches in width. The mine has boon developed by 
three adit.s, which with undorground connections, drifts, and cross­
cuts represent over 3,000 foot of work. The main tunnel has been 
driven along the vein for 1,280 feet, and about 500 feet of auxiliary 
openings has been made. From this adit an inclined shaft was sunk 
along the vein for 112 feet, · and at the 70-!oot level and at the bottom 
of the incline drifts were turned ofl aggregating n early 1,000 feet in 
length. The Penrose tunnel has opened the vein for 280 feet. I t 
is 140 feet above tho main tunnel and is connected with it by a 160-
foot winze. Much of the ore included between these two tunnels has 
been taken out. 

60553°- Bull 692-14-22 
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Last October an. electric pump was installed to remove the water 
which <?Ollecta on the lower levels. It is operated continually and 
pumps over 50,000 ga.Ilons a. day. The water thus obtained is used 
in the mill but is unsatisfactory, as the sea.le which it forms on the 
boilers a.nd heaters is very troublesome. 

TAJl'All'A QUARTZ & KYDBA'O'LIO ll:mtlfO 00.'S OUDll. 

A group of claims belonging to the Tanana Quartz & Hydro.ulio 
Mining Oo. and located on Bedrock Creek south of the Rhodes-Hall 
property is being worked by Antone Goessma.nn. The location of the 
claims was ma.de on a north-south vein and two nearly parallel ones 
striking N. 75° W., which have been opened in a number of places. 

In the summer of 1913 work on this property was confined to SW'­

.race trenching of the richer portions of the veins. This serves the 
double purpose of prospecting the lead a.nd producing hlgh-gra.de ore 
for shipment. The method of working is to uncover the vein along 
the surface and to sample it constantly by crushing the rock and 
panning it to determine the gold content. The richer portions thus 
determined are ta.ken out to a. depth of about 10 feet and are hand 
picked and sacked ready for shipment. The rejected rock is stored 
for future treatment in caae a mill is installed on the proi)erty or 
facilities are pro~ded for treating lower-gra.de ore. A shipment of 
4i tons of ore was treated a.t the Pioneer mill and a.nother lot of 
4 tons wa.s rea.dy for shipm~nt in August, 1913. 

340D01.f OL.UllS. 

The Jackson lodes are looa.ted on the ridge between Bedrock 
and Tamarack creeks, a.bout a quarter of a. mile northwest of 
bench mark 2301. On the Silver King claim a shallow opening has 
exposed a fta.trlying lode about a. foot thick, parallel to the foliation 
of the schist. The lode is bordered by ribbons of quartz with 
stringers of pyrite, arsenopyrite, and derived products. The center 
is composed essentially of sulpha.ntimonite of lead. Tests made 
on this mineral showed it to carry considerable silver. Sma.U masses 
of associated pyrite a.n.d a.rsenopjrite have been la.rgely altered to 
scorodite. 

On the Your Jim and Our Jim claims, a short distance below the 
open cut on the Silver King claim, a prospect tunnel has been driven 
428 feet in quarttlte schist. .About 70 feet from the mouth the tunnel 
cut a quartz stringer which contains gold and silver. Tho tunnel 
also cut a series of nearly eastrwest parallel fa.ult.a that dip steeply 
to the south. Narrow seams of gouge along the fa.ult planes a.re said 
to contain considerable gold. A zone of crushed quartz and blue 
gouge b~rdering a fault 300 feet from the mouth of the tWUlel contain.'! 
heavy concentrates but no free gold. 
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On the east side of the ridge between Willow and Bedrock creeks, 
near the crest, at an elevation of 2,025 feet, some work has been done 
on a lode supposed to be the same vein that is being opened on the 
Emma claim. A shaft sunk by Hess & Burnett last winter was flooded 
and inaccessible, and no information regarding the deposit was pro­
cured. On the dump were pieces of quartz containing stibnite 
and considerable pyrite and limonitic material. 

WILLOW CREEK VALLEY. 

TOLOV Alir.&. KINE, 

The Tolovana mine is on Willow Creek about 300 yards from 
the mouth. The main development work has been done on an 
eastward-trending vein which dips 60° S. A short distance above 
the mill the vein has been opened by a tunnel which has been driven 
eastward along the vein for a distance of 330 feet and by a number of 
short crosscuts. Two inclines sunk along the vein-one a shaft at 
the mouth of the tunnel and the other a winze 95 feet from the 
mouth-are connected at the 100-foot level by a drift, and the block 
of ore between these openings, 9,500 square feet in area, has been 
taken out and milled. .Another drift was extended eastward from the 
eastern winze along the vein on the 50-foot level and a short winze 
was started at the eastern face of the drift. Considerable ore has 
been stoped out above the workings of the main tunnel and the 
50-foot level. 

The lode is composed of stringers of quartz inclosing lenses of 
schist. The quartz is dull and opaque and contains. few open cavities. 
The gold is native but appears to be associated with the stibnite that 
occurs scattered through .the vein in needle-like forms. The quartz 
stringers are frozen to the country rock, and the rock mined and milled 
f!S ore therefore contains besides the quartz the included mineralized 
horses of schist and considerable wall rock, all more or less impreg-. 
nated with gold-bearing sulphides. 

Northeast of the Tolovana mill, on the Tolovan.a.-Stibnite claim, 
another stibnite-bearing vein has recently been prospected. A shaf_t 
was sunk on an eastward-trending vein for 100 feet, and at the 50-foot 
level drifts were turned off to the east and west for 50 and 30 feet, 
respectively. A raise 24 feet west of the shaft connects the 50-foot 
level and the surface, and the block of ore thus outlined has been 
stoped out and milled. No further work has been done on this prop­
erty, although the a.mount of gold obtained in the mill run shows the 
lode to be workable ore. The vein is comPosed of quartz with con­
siderable stibnite and lesser a.mounts of other .sulphides. Yellow 
antimony oxide, in places stained red and brown by mixtures of other 
alter.ation products, is common. 
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The most promising vein on the property is one recently uncovered 
a.nd at the time of visit just being opened. The vein strikes east a.nd 
the surface dips 50° S. It. is nearly parallel to the main vein in the 
mine. It is being opened by a shaft from which drifts will be driven 
east and west to prospect the vein, and if results warrant it a. crosscut 
will be run from the mine. The lode is a. strong vein of quartz from 
18 inches to 3 feet wide with two well-defined walls separated from 
the vein by gouge sea.ms. It. thus differs notably from the stringer 
lode exposed in the mine. -

The surface outcrops show considerable stibnite occurring as irreg­
ular veinlets and masses consisting of needl&-like crystals. Particles 
of visible gold are common in both stibnite and quartz. Assays on 
the surface portion, considered by the operators to be a fair sample 
of the vein, showed a high gold content. 

In September, 1912, a 2-stamp Nissen mill replaced the Huntington 
mill originally used and was run for two months. Since that time 
it has been used only for making test runs, but it is hoped that the 
opening of the recently discovered vein will furnish a constant supply 
of ore, so that the mill can be run continuously. 

zxiu. oum. 

The Emma claim is on the east side of Willow Creek, near the head, 
at an elevation of 2,100 feet. An east-west vein has been opened by 
an inclined shaft 60 feet deep, from which drifts 30 and ·70 feet long 
have been turned off to the east and west, respectively. ·On the sur­
face the vein dips 60° S., but in depth it flattens to 45°. The vein 
where exposed in the workings is composed of 4 to 12 inches of quartz 
with well-defined walls and thin gouge and separates rea.dily from the 
inclosing rock. Fine particles of visible gold appear in specimens of 
the ore. The vein has been traced by surface pits for several hundred · 
feet, and near the creek an opening was made, which is now caved in. 
Another tunnel is being driven to crosscut the vein and connect with 
the underground workings, thus prospecting the lode for a consider­
able distance 'and providing an adit for the removal of ore. 

OLEARY OBEEK ABOVE WILLOW CREEK. 

lll'BWSBOY JlllllC. 

A. quarter of a mile south of the saddle between the heads of Cleary 
and Last Chance creeks the Newsboy mine is being developed on a 
vein that trends about northeast and dips 73° NW. The under­
ground development consists 6f an inclined shaft parallel to the vein, 
drifts on the 60, 115, 150, 215, and 315 foot levels, a.nd connecting 
winzes andstopes. A.largestope extends northeastward from the shaft 
for 75 feet and is connected with the lower level by a winze, blocking 
out a quantity of ore. 
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The 115-foot level extends 140 feet southwest and 100 feet north­
east of the shaft, and much of the ore between it ru:id the 150-foot 
level has been taken out. A few feet east of the shaft the vein splits 
into two large branches and a. number of smaller ones inclosing con­
siderable schist. At this place the vein reaches a thickness of 14 
feet. The entire ledge including the schist horses is mineralized, and 
all the rock taken out is milled. 

The 150-foot level has been driven 200 feet northeast and 140' feet 
southwest of the shaft. 

On the 215-foot level drifts extend 225 feet southwest and 175 feet 
northeast. Northeast of the sha~ this level is connected with the 
upper level by several winzes, blocking out a number of sections 
of ore. 

No work was being done on tbe 315-foot level at the time of visit. 
About 250 feet of drifts have been turned off, but they are flooded 
with water and inaccessible. This level is now used as a reservoir. 
All seepage water from the mine is allowed to collect there and is 
pumped out as needed during the winter. Water for summer use is' 
obtained from a spring near by. 

A 5-stamp Hendy mill was installed at the mine in the fall of 1911 
and for the :first year was run with water pumped from the mine, but 
this supply proved inadequate, so the mill was moved. It now stands 
600 feet below the mine, on the north bank of Cleary Creek, on placer 
claim "No. 11 above." Water for the mill is pumped from a well 
near the present site. The ore is brought from the mine by wagons, 
a distance of nearly a mile. It is planned to drive a. tunnel from a 
point near the present site of the mill a.long the vein on the 600-foot 
level and eventually to connect with the present workings. This 
would determine the continuity and gold content of the ledge and 
reduce opera.ting expenses by lessening a long wagon haul and the 
power necessary to ~ ore to the surface. 

The vein is composed of dull granular qua.rtz and contains a large 
amount of sulphides. It varies in width from a few inches to 14 feet 
and includes many horses of schist. The tenor of the ore mined 
varies conaiderably, depending in large part on the amount of 
included wall rocks. 

OTBEB PROPERTIES. 

The Newsboy Extension mine has not been operated for some yea.rs 
and the underground workings are flooded. 

A group of claims on the ridge between the heads of Willow and 
Cleary creeks, south of the road leading to the Newsboy mine, at an 
elevation of 2,400 feet, has been prospected by a number of openings. 
An old tunnel and shaft were both caved, and pits recently opened 
were filled with water, so that little could be learned of the relations. 
Piece.s of quartz on the dumps showed little or no sulphide minerali­
zation. 



. . 
MINERAL RESOURCES Of ALASK.A1 191:1. 842 

ELDORADO Cl.I.EEK VALLEY. 

On the headwaters of the various branches of La.st Cha.nee Oreek, 
the ma.in tributary of Eldorado Creek, o. little prospecting has shown 
the presence of a number of gold-bearing lodes. 

The Sunrise claim, east of the Newsboy mine, at an elevation of 
1,975 feet, has been prospected by a number of surface pits . The 
openings could not be examined in 1913 on account of t he dirt and 
water which had accumulated. On the dumps were fragments of 
quartz which apparently occurs in narrow stringers in the schist. 

About a quarter of a mile south of the Newsboy shaft, a t an eleTa­
tion of 2,100 feet, is the Rose claim, which has been prospected by L. 
Goyett and others. At the time of visit the underground workings 
were flooded and only the surface exposures could be examined. A 
4-foot vein of quartz striking N. 10° E. and dipping west has been 
opened by a..n inclined shaft which follows th e vein for 50 feet. From 
the bottom of the incline a vertical shaft was sunk 25 feet deeper and 
a 20-foot crosscut run to the vein, which at this place is reported to 
be 8 feet thick. Ore from this part of the vein is composed of glassy 
quartz with considerable pyrite and arsenopyrite. No accurate 
figures were obtained to show the quantity of gold contained, but 
specimens of thib ore crushed and panned by the writer yielded a good 
showing of colors. The gold is said to b e concentrated in rusty frac­
t ures which penetrate t he quartz. 

On the same claim an 8-inch vertical vein striking N. 70° W. has 
been opened by a shaUow pit nea.r the shaft house and has been tra.ced 
westward for some distance. The vein is glassy qu~z with con­
siderable a.rsenica.l pyrite. 

The workings on the Thompson claim a.re ha.If a. mile west of the 
RoSJe shaft, a.t an elevation of 1,775 feet. A 24-inch vein of quartz. 
was first opened for 15 feet by a vertical shaft, and 40 feet below the 
mouth of the she.ft a tunnel was started to cut the lode at this depth 
but was driven nearly parallel to i t for 100 feet. A crosscut turned 
off for 20 feet in the direction of the vein opened a 5-i.nch quartz 
stringer but failed to locate the large vein exposed on the surface. 
The country rock is black mica schist and black graphitic schist. 
Both the q~uartz stringer a.nd the adjacent wall rock a.re said to contain 
gold. 

The Hidden Treasure claim, located in 1909 by L. Goyett, is near 
the main forks of La.<>t Chance Creek, at an elevation of 1,350 feet. 
The east end of the claim joins the Newsboy property. A tunnel was 
driven 250 feet on this claim t o open a. mineralized fa.ult zone. H ori­
zontal movement in an east-west pla.ne is indica ted by the direction 
of grooves pr:>duced along vertical polished walls. Gash veins have 
been deposited along fractures as nonpersistent len'*lB of qua.rtz7 



LODE MINING NEAR .FAIRBANKS. 843 

forming a. stringer lode which does not extend to the face of the work­
ings but seems to pitch beneath the level of the tunnel. The vertical 
range of mineralization has not been determined. Gold may be 
panned from the quartz stringers and included schist, but the exact 
value of tbe rock is 
not known. A mill 
nm was mo.de on a ~ ~ 
shipment of ore taken !1--+--~~-+---~f---t---1~ 
near the mouth of the 
tunnel, but no re­
turns wore obtained, 
as the amalgam was 
lost. 

DOJIB ORBEX 
VALLEY. 

Near the head of 
Dome Creek (see fig. 8) 
is a group of claims 
which ha.a attracted 
unusual- attention, 
owing to the reports 
of high-grade ore pro­
duced. The property 
has been developed 
under lease by several 
companies and is now 
held by the Reliance 
Mining Co., but C-apt. 
W. L. Spaulding, one 
of the locators, has, 
with various associ­
ates, been the prinri­
pal operator, and the 
property locally bears 
his name. On the ex­
piration of theSpauld- i1---~r--------1--.Jr. 
ing-Ronan-Cun.ning­
hamlease the property 

.9 

l 

was taken over by Spaulding & Brumbaugh, who, under the name of 
the Soo Mining Co., are developing the Soo and adjoining claims 
under lease from the Reliance :Mining Co. A portion of the Wild 
Rose claim is leased to McGill vra.y & Ellis. 
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Location was made on two east-west veins which are nearly parallel 
but converge toward the east and al.so with depth. The northern 
vein is named the Soo vein and the other ono the Wild Rose. Inter­
secting these two at a.bout 45° is tho chic! vein , which dips 50° NW. 

The Wild Rose vein has been developed by an. inclined shaft which 
follows the vein for 100 feet on the end line between the Wild Roso 
and Soo claims. On the Soo claim, the principal producer of the 
group, dri!ts 440 and 300 feet long have been turned off to the east 
on the 50-foot and 100-foot levels, respectively, and the vein has been 
mined out and nulled between. the surface and the 50-foot le"9el for 
350 feet east of the shalt and between the 50 and 100 foot levels for 
200 feet. Most of this work has been done since December, 1912. 
The vein has been traced westward by a short drift on the 100-foot 
level on the Wild Rose claim, and it is al.so being developed by an 
inclined shaft on the same claim. At the time of visit in 1913 this 
shaft was down 60 feet and drift~ had been run from the bottom for 
15 feet on the vein in both directions. 

Faulting has displaced the vein in a number of places. Near the 
surface, in a stope now mined out and filled with waste, the vein was 
displaced for some distance along a fault fissure vein, a.nd in the 
lower level a. number of nearly parallel faults have broken the vein 
into irregular blocks connected by seams of gouge caused by drag 
along fault planes, s.nd the same stresses have sheared the small 
fa.ult blocks, causing movement along a system of minute parallel 
planes. This movement, in places at least, was later than the sulphide 
mineralization an.d has involved particles of both stibnite and gold. 

Sulphides are not abundant, but smnll bunches of stibnite with a 
little galena. occur in the vein, a.nd tetra.hedrite and sulphides of 
copper are reported.1 The richest portions are localized in ore shoots 
which appear to dip eastward. These rich portions of the vein have 
a shattered appearance and evidently have been enriched by gold­
bearing solutions introduced later than the formation of the vein. 
Within the ore shoots are small pockets of very rich ore, with many 
fine aggregates of visible gold. Locally the vein widens and narrows 
both horizontally and vertically, and here and there it pinches to a 
mere seam of gouge. 

The Soo vein has been prospected by a 100-foot shaft on tho line 
between the Soo and Waterbury claims and by other openings, none 
of which were accessible at the time of visit in 1913. 

The Soo Mining Co. maintains two mills. Near the shaft of the 
mine a small mill of local manufacture is used for making test runs. 
It is equipped with three stamps of 250 pounds each and has a 
capacity of about 3 tons of ore a day, but its capacity is limited by 

1 Smith, P . s., op. olt., p. 170. 
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the available water supply, which is obtained by pumping from the 
shaft and is sufficient for only three or four hours a day. The mill, 
however, serves its purpose for ma.king t est runs, which a.re much 
more satisfactory than a.ssays. A Joshua Hendy mill equipped with 
two 1,000-pound stamps is situated on Dome Creek half a mile from 
the mine and 600 feet lower in elevation. The ore is crushed at the 
mine and delivered by wagons to the ore bins at the mill, where it is 
shoveled into the hopper and crushed to pass a 40-mesh screen. The 
pulp flows over the plates into a Pierce a.malgrunator, which catches 
all quicksilver and rusty gold that pass the plates. Water for the 
mill is taken from the crook. Bunches of pure sulphides when 
noticed in the ore are not milled but are thrown aside to prevent 
sliming the plates. 

The mill was installed in November, 1912, and since that time has 
been able to treat all the ore produced by the property. The capacity 
is about 10 tons of ore in 24 hours. The location was chosen as the 
most convenient for the water supply and also with a view to future 
operations. The plan of the opera.tors is to start a crosscut tunnel 
nea.r the mill, at the proper elevation to deliver rock to the ore bins, 
and drive it northward to cut the ore bodies at a.bout the 600-f oot 
level This would prospect half a mile of ground, provide an adit 
for the removal of ore, and save hoisting l\D.d a subsequent downhill 
haul. It would seem advisable, however, to prove the vein to a 
greater depth before driving a long tunnel to the lower levels. 

VAULT CB.BEX VA.LI.BY. 

· The Fredericks mine, on the east slope of Vault Creek valley, was 
not in operation at the time of visi.t in 1913, although some develop­
ment work has been done and a. small production is reported. 

A vein on the Bunker Hill claim, on Wildcat Creek, was prospected 
last spring and a test run made on a shipment of 8 tons of ore. The 
ledge is said to be 24 inches wide at the surf ace. 

OOLDSTREAK CREEX: VALLEY. 

ROSE CREEK. 

On Rose Creek, the main tributary of Gilmore Creek, considerable 
prospecting has revealed a number of quartz veins, but at the time of 
visit in 1913 only, one man was working. Near the head of the eastern 
branch of the creek William Brown is developing several claims, 
situated near the contact of the porphyritic granite with sch.i.st. On 
the west side of the creek, a.bout 2,000 feet above the mouth of 
Evening Star Creek, on the Green Mountain claim, a small open cut 
has been made on a large quartz vein at least 15 feet across. About 
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60 feet to the east a tunnel started to crosscut this vein has inter­
sected a brecciated mass of schist with numerous local slips, contain­
ing small quartz veins and gouge sea.ms between blocks. Not enough 
work has been done to determine the extent of the quartz. No 
assays have been made, but free gold can be panned from the crushed 
rock. 

The Woodpecker claim lies in the granite area southeast of the claim 
just described. Here seven holes from 5 to 20 feet deep have dis­
closed the presence of a number of narrow seams of quartz and quartz­
f eldspa.r rook. The weathered surface of the granite is reported t o 
contain small quantities of gold. 

Near the dome on the ridge between the heads of the main forks 
of Rose Creek, at an elevation of 1 ,825 feet, a prospect hole h as opened 
a lode 6 to 8 inches wide, striking N. 30° E. and dipping 70° NW., 
composed of quartz and feldspar. A 15-foot shaft and incline h as 
been put down following the vein. A ~e of prospect pits at right 
angles to the strike of this vein has opened several other parallel veins. 
The only result of mineralization apparent is a small a.mount of stib­
nite in tiny veinlets. A number of other locations have been made 
on Rose Creek, some on lenses of bright glassy quartz showing no 
trace of metallization. 

A dark-green sch.istose rook composed essentially of serpentine 
and magnetite is sai.d to contain platinum, but no trace of this meta.I 
was found in samples submitted for analysis to E. ·E. Burlingame & 
Co., of Denver. 

STEAMBOAT OR.EEK. 

On Steamboat Creek several claims have been located and a little 
development work done. (See fig. 9.) These locations are on the 
fork entering from the north, about a. quarter of a mile from its mouth. 
On the east side of the creek is the Silver Dollar claim, on which a 
tunnel bas been driven into schist for a distance of 25 feet. The only 
result of mineralization apparent is a network of tiny veinlets of 
quartz a.long joint and fracture planes in the schist. A few cavities 
are filled with limonitic materi.al, but no visible gold or sulphides are 
apparent. 

Across the creek on the M.ay F lorence claim is an abandoned tunnel, 
now inaccessible, a.nd on. the hillside above it a. shaft has been sunk 
23 feet with the evident intent of connecting with the tunnel. The 
shaft is opened along a brecciated mass of schist with much blue gouge 
but no quartz lying between two parallel faults. A ca.bin stands on 
the property, but no one was working there at the time of visit. 
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GRANITE OREEK. 

On the Birch & Anderson property, on Granite Creek about three­
quarters of a mile above the mouth, the developments consist of a 
shallow shaft and a tunnel 390 feet long which intersects three par­
allel lodes. These have a general easterly direction. 

The most southerly lode i~ a brecciated zone in the schist., healed 
with numerous quartz stringers strongly impregnated with pyrite and 
arsenopyri te. 

The middle lode, known as the "blu(H;lay lead," is cut by the tun­
nel 186 feet from the portal. It is a 50-foot ledge composed prin-

0 Vz '2 MILES 

Flotl'U 9.-Sketcb map showing location of lode prospecis In. Twin, !:lkoogy, Steamboat, llllld Granite 
~eek valleys. 

cipally of quartz inclosing horses of country rock and veined by 
numerous sea.ms of blue-clay gouge. Both quartz and schist are 
strongly impregnated with pyrite and arsenopyrite. 

Extending for 30 feet to the face of the tunnel is the third lode, 
composed of quartz carrying arsenopyrite and pyrite and specks of 
free gold. The discovery was ma.de on this ledge, and a shaft was 
sunk on it for 14 feet. The tunnel that was run to intersect it at 
depth diqc}osed t~e otber two ledges. 

At the time of visit assays were being made to determine the value 
of the prospects, but the rooult was not learned. The third lode is 
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the only one that is interesting the owners at present, as the ores of 
the other two are known to be base, and in this locality little interest 
is now being taken in other than free-milling ores. The size of this 
ledge and the ease with which a large amount of ore could be extracted 
favor further exploitation of this property. 

TWIN OREEX 'fALLEY. 

VPPER TWlllf O:BJ!!.U. 

A number of locations ha:ve been made a.t the head of Twin Creek, 
and a little development work has been done by Nerich, Jackson & 
Faulkner. On the White Elephant claim a 20-foot tunnel was driven 
but has caved in, obscuring the relations. Flat lenses of galena lying 
pMallel with the foliation of the schist are associated with stringers 
of quartz. One such body of galena measuring 9 by 5 feet and 5 
inches thick was taken out and milled. It is reported to have car­
ried considerable silver. A little pyrite occurs with the galena. Al­
teration of the galena has resulted in cerusite and an impure mixture 
of lead oxide and limonite. 

RAINBOW KmE. 

The Rainbow mine, situated east of Skoogy Gulch, is developed on 
an 18--inch nearly vertical east-west quartz vein which occupies a 

· fault plane traversing schist, quartzite, and gr!1.Ilite: Besides a short 
drift on the 50-foot level two main drifts 135 foot and 190 feet long 
have been driven to the east and to the west respectively from the 
100-foot level and two chambers stoped out. 

Underground workings and surf ace prospecting have roughly out­
lined the upper surf ace of a pitching ore shoot. Prospect pits a.nd 
surface trenching show the ore to extend from the west end of the 
claim to a point 12 feet east of the shaft; beyond this point the vein 
is of low tenor. On the 100-foot level the ore exten(,ls to a. point 135 
feet east of the shaft. Between these two points the boundary 
between ore and vein material of very low grade extends in an irregu­
lar but definite line that is 35 and 100 feet distant from the shaft on 
the 50 and 65 foot levels respectively. To the west ore has been 
proved for 240·feet on the surface and 190 feet on the 100-foot level, 
and it is assumed that the included portion or the vein is also ore. 
This ore body thus appears to be an eastward-pitching ore s~oot with 
a stope length of at least 325 feet. 

At the time of visit no work had been done on this property since 
May, 1913. Previous to that time 480 tons of ore had been shipped. 
A 10-stamp Straub mill with an electric amalgamator was erected 
last spring and an experimental run made on 45 tons of ore, but as 
this was not considered successful the mine was · closed. It is the 
hope of the operators to install a 5-sta.mp Hendy mill ap.d resume 
work in the near future. 
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BABB US OL.Ull8. 

Across the creek from the Rainbow mine a. promising lode has boon 
located on the Moonlight, Sunlight, and Twilight clo.ims. This prop­
erty was ta.ken over last spring by Martin Harrais and id being actively 
developed. The vein has boon traced by prospect pits for 2,500 feet 
and in this distance shows no displacement through faulting, although 
it is broken into small irregular blocks between whfoh some move­
ment has ta.ken placo. Tho vein strikes N. 70° W. OJld dips steeply 
northeast. It cuts both quartzite schist a.nd granite, but the proved 
productive part lies wholly within the schist. 

An ore shoot with a. stope width of at least 650 feet extends a.cross 
parts of two claims. In this ore body the discovery shaft has been 
sunk to a depth of 50 feet, and 20 feet of drifts have been turned off. 
No accurate sampling has been done, but rock ta.ken at random from 
different parts of the ore body is said to contain gold in paying 
quantities. Over 100 feet of tunnel has been driven to cut this ore 
body at depth. 

The average width of the vein is less than a foot, but locally i t 
swells and pinches, ranging from a few inches to over 4 feet. The 
vein is composed of quartz with a considerable a.mount of sulphides 
occurring in veinlets that a.re evidently of la.tor origin than the depo­
sition of the quartz. Gold occurs both in tho quartz and in the 
sulphides. Subsequent to metallization the vein has been brecciated, 
providing narrow crevices in which particles of gold h&ve collected. 

BlJ'mTLODU. 

On the east side of Twin Oroek, below the mouth of Skoogy Gulch, a. 
Mr. Burnet has opened up some gold-be&ring quartz. In working a 
narrow bench placer deposit it was discovered that the irregular 
gra.n.ite bedrock and the adjoining bank contained gold, so as much 
of the weathered surface of the granite as could be removed easily 
was shoveled into the sluice boxes with the gravel This work dis­
closed the presence of a. number of parallel quartz veins. The gold 
in the granite is thought to be due to concentration from the brec­
ciated surface portion of the veins. 

The Burnet quartz lode, on the west sido of Twin Crook, has been 
opened by a. short open cut that exposes only the weathered part of the 
vein. The lode is a fiat-lying body of quartz in the center of which 
a.re lenses of galena. The quartz has many cubic cavities containing 
limonitic material, probably derived from pyrite. Next to the lenses of 
galona the quartz is banded with alternating loyers of limonite. The 
galena-bearing lode is la.~r than at lea.st part of the :fissuring which 
followed the intrusion of tho granite, as it cuts a vertical vein of quartz 
which cuts the granite. An assay of tho galena. is said to show a. 
rich silver content. Secondary minerals which have formed from 
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the alt.ention of the galena. are pyromorpbite and cerusite. These 
OOOW' as incrustations and are ovide11tJy of no value as oro minerals. 

llXOOOT Ol7L011'.. 

On Skoogy Gulch considerable prospecting has been done, but none 
of the properties ha.ve yet reached a producing stage. 

ESTER ORBEX VA.LI.BY. 

!JUD ON' M1NE. 

Little work is being <lone in tho vicinity of Ester Creek except on 
the Hudson mino (seo fig. 10), located on the ridge between Ready 
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Bullion Creek l\Jld Moose Gulch, at an elevation of a.bout 1,600 feet. 
A vertical shaft ho.d, at the time of visit in 1913, been sunk 180 feet. 
and a number of levels turned off. The prl:iicipal work has been done 
on the l 00-foot level, a. plan of which is shown in figure 11. From 
tho station 20 foot west of tho shaft the "big lead" has been opened 
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for 160 feet north, to a point where it is abruptly cut off by a fault 
perpendicular to the direction of the tunnel and dipping 60° SW. 
A polished and striated fault plane covered with gouge marks the 
hanging wall of the ledge, which appears to be a crushed zone, 15 feet 
wide, filled with stringers and lenses of quartz and masses of mineral­
ized schist enveloped in gouge. The footwa.11 is less clearly defined 
but is marked by o. seam of gouge along which vein matter ·and wall 
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F!OVBB ll.-Plan of !~foot level of Hudson mlne, showing variOWJ lodes. 

rock easily separate. Along the fault that cuts off the ledge o.t tho 
north end of the drift o. crushed zone 2 feet _thick, similar to the ledge, 
ha.s been healed with quartz stringers. 

Another lode opened on this level is called the "spur vein 11 by tho 
miners, as it appears to join the larger vein. It may be an older vein 
cut by faulting previous to the formation of the Larger vein. It hn.s 
been opened by a. drift from the station· west of the shaft for a dis­
tance of 200 feet to the south. It averages 4 inches in width and :is 
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composed of dull, opaque quartz with many open cavities into which 
well-formed quartz crystals project. Many of these crystals and 
some fractures are covered with a black coating of ma.nganese oxide. 
Stibnite, the only sulphide detected, occurs sp&ringly. Where the 
vein traverses soft schist it is nearly solid quartz, but in quartzite 
it splits up into very narrow veinlets which are hardly distinguishable 
from the country rock. The amount of gold in the vein at such 
places is said to be small. At one locality a. quartz lens included in 
the schist has been cut by this vein and ho.s been mineralized with 
gold and stibnite by the tiny branches of the ana.stomosing quartz 
vein. 

About 100 feet from the station a crosscut from this drift toward 
the west for 30 feet opened a ledge that is probably the continuation 
of the "big lead," whose strike would bring it near this point. Near 
the end of the drift a stringer was cut which strikes N. 45° E. tmd 
dips 50° NW. It is composed of brecciated iron-stained quartz. 

Crosscuts driven. east of this drift and one driven east of tho shaft 
have tapped in a number of places veins of quartz, which from their 
position and similarity are thought to be parta of the same ledge. 
This ledge is composed of a number of stringers of quartz and included 
schist. All is more or less mineralized, as well as the inclosing wall 
rock for several inches from t.he vein. Individual stringers show a 
val'iety of dip, but the lode maintains a general north-south trend. 

The best ore is said to occur in stringers in the "big lead" from the 
surface to the 70-{oot level and is found in very rich shoots. At the 
time of .visit no ore was being-milled, as work was con.fined to proving 
the extent and values of the known veins and the possible occurrence 
of other ore bodies before attempting to mine out ore already blocked 
out. 

READY BULLION OREEK BABIN. 

The Fa.rmor lode, situated on the divide between Nugget and 
Ready Bullion creeks west of :Ester Dome, has. been opened by 
Hudson Bros. on a lease. An inclined shaft was sunk 60 feet on a 
north-south vein, which dips about 45° E., but work was abandoned 
as the results did not encourage further development. 

On the Flagler prospects, north of Ester Dome, only assessment 
work bas been done. 

The Cot.ton Blossom and Barker & McQueen claims have been 
prospected by William Ha.rp. On the Cotton Blossom claim a 
tunnel and crosscuts aggregating 100 feet were driven in a miner­
alized area. A number of small stringers were cut, but no defin.it.e 
lode was found. On the Barker & McQueen claim two shafts, 
40 and 45 feet deep, were sunk and an incline was driven a.long a 
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narrow stringer for 100 feet. A short. drift turned off from tbs 
incline cut a ledge said to be 4 foot wide, from which 4 tons of ore 
was milled and yielded fair returns. Work will be.cot1.tinued on thls 
pl'06pect. 

The Blue Bon&.nu. claim, at the head of the western fork of Sheep 
Creek, has boon prospected by a shaft 130 feet deep. A surface zone 
from 12 to 15 feet deep yielded small pockets of very rich ?re, but 
the rook below this zone is said to be low in gold content. 

About a quarter of a mile from the mouth of the creek Tyndall & 
Finn have located several claims and done a lit tle development work. 

EYA CREEK BASI N AND VIOlNITY. 

Considerable prospecting bas been done on the ridge betwef'.n Eva 
Creek and tho headwatera of Ace and St. Patrick creeks. (See fig. 12.) 
Some promising lo'des have been u.ncovered, but little work was in 
progress at the time of visit in 1913. 

George Comstock has opened several claims on the ea.st slope of 
Eva Creek about three-quarters of a mile from Ester Crook. On 
the Crown Point claim an inclined sh.aft has been driven for 20 feet 
along two narrow quartz veins, one 2 inches and the other half an 
inch thick, filling parallel joint.a in schist. These veins, which stnke 
N. 40° W. a.nd dip 65° SW., are separated by 4 feet of soft chloritic 
schist with joint planes parallel to the veins. Along the hanging 
wall of the larger vein is' a narrow seam of gouge. The adjacent 
schist for about 7 inches is altered to yellow sticky clay. Tho quartz 
veins contain specks of visible gold n.nd the wall rock is said to contain 
a little gold. 

In the saddle northwest of the Ryan lode at an elevatfon of 1,300 
feet the Fairchance clirim is being developed by McOlone & Smi~h. 
From the bottom of a vertical 40-foot shaft 120 feet of levels bavo 
been opened, besides a short drift on the 18-foot level &nd a stope 
near the surface. The surface exposures showed no definite lead 
but a mass of crashed schist and quartzite, with considerable quartz, 
also badly crushed and mi"Ced with blue gouge, all containing small 
amounts of free gold. The underground workings show the con­
tinuation of this mineralized zone dipping steeply in a general south­
easterly direction. Stringers of quartz and seams of blue gouge 
penetrate S<'hist and quartzit-01 wh..ich are somewhat crushed but less 
so than the surface rock. 

On the 40-foot level the southeast crosscut has opened this miner­
a.l.i.zed zone from a point 15 feet from the shalt for a distanca of 45 
feet to the face of the opening, where it is cut off by a. fault striking 
N. 30° E. and dipping about 70° SE. In a. parallel crosscut on the 
18-foot level this stringer lead has been opened for 30 feet. Near the 

GOM3°- Bull. 592-14- 23 
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surface on the northwest side of the shaft a. stope ha.a been opened, 
disclosing an irregular-shaped body o ( qua.rt~, muoh of it crushed 
to a fine powder and so crumbly that it can bo shoveled like gravel. 
This appears to be the surlaoo portion of a northwestward-dipping 

N 

! 

voin, which should bo found in pllMlo &t depth by arossouts driven 
northwe.9t. 

Several other claims are being worked by McGlone & Smith. Near 
the hea.cl of Happy Creek the Dorothy and Dorice and Dorothy and 
Dorice Exten.sion claims ha.vo been located on what appears to be 
the so.mo lode, striking N. 40° E. The openings are now oe.ved. On 
the Frisco claim a vein striking N. 45° E. has been prospected by a 
20-foot shaft from which 70 feet of drifts are turned off. On the 
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surfaee the vein dips 30° NW., but it appears to steepen in depth. 
The ledge, whioh is about 11 feet thick, is composed of several parallel 
veins of quar~z with much included schist. Along a. well-defined 
hanging wall movement has ta.ken place in the dirootion of the clip of 
the vein, as shown by striations on the gouge. Small qua.ntities of 
gold a.re contained in both the quartz and the included schist. 

A short distance below the Dorothy and Dorice claim a shaJt ha.S 
been sunk on the junction end line between the Prometheus and J olly 
Rogers claims by Hess & Thomas. The workings were not a.cc~sible, 
but samples taken from the du.mp show the ore to be white opaque 
quartz, badly crushed and cont a.ining angular fragments of clearer 
quartz. The microscope shows a fine aggregate of crystalline quartz 
containing fragments of an older _qua.rtzose rock. A still later phase 
in vein formation has been the sulphide metallization in the form of 
fine veinlets of stibnite. A coating of antimony oxide has given the 
rooks in places a greenish-yellow stain. 

Near the head of Gold Gulch, the north fork of St . Patrick Creek, 
Tyndall, Finn & McLoughlin have located a number of claims and 
have done some development work. On tpe Bondholder claim a 
lode which strikes N. 20° E. and dips 40° NW. has been traced for 500 
feet on the surf ace and opened by an incline for 20 feet along the 
vein. The ledge is a.bout 6 feet wide and is composed essentially of 
quartz with inclusions of fragments and lenses of schist. A seam of 
gouge marks the hanging wall, along which the richest ore occurs in 
a quartz stringer having a greenish color. Particles of free gold occur 
in the quartz but were not detected except along the hanging wall. 
Sulphides were not noted in the vein. The footwa.ll is not well 
defined but is made up of a number of parallel joint planes, ea.ch with 
a. narrow seam of gouge. The vein has been traced aoross three 
adjoining claims, the Bondholder Extension, Oe.kland, and Oakland 
Extension. 





PLACER MINING IN THE YUKON-TANANA REGION. 

By THEODORE CHAPIN. 

During an examination of t ho Fairbanks lode region in 1913 a few 
notes were gathered relative to the progress .of placer mining in the 
Fairbanks district and other parts of the Yukon Valley. Many or the 
data were obtained from opera.tors and others, and special thanks are 
due to Messrs. N. G. Myers, of Eagle; Frank Morrison, of Circle; 
George L. Morrison, or Hot Springs; and R. C. Wood, of Fairbanks. 

FAIRBANKS DISTRICT. 

GENERAL CONDITIONS. 

The value of the placer gold produced in the Fairbanks district 
in 1913 was $3,300,000. The production in 1912 was valued at 
$4,150,000. This falling off was due to a general drought, which 
affected the entire Yukon Valley. No rain fell until the later pa.rt of 
July, a.nd all placer-mining operations were hampered by lack of 
water. This drought and the early freeze up in the fall combined to 
make the working season unusually short. 

About 130 plants were working a. whole or pa.rt of the summer sea­
son , employing probably 1,500 to 1,800 men. Much less work was done 
in the winter. The customary wages of $5 a. day and board (reckoned 
at $2 a day) were paid. Although 200 men left Fairbanks for the new 
diggings at Chisa.na. Creek, no shortage was felt. New discoveries 
were made on Alder, Smallwood, and Happy creeks. The productive 
areas of Chata.ni.ka Flats, at the mouths of Dome and Oleary creeks, 
continue to increase, and on Fairbanks and Dome creeks new produc­
tive ground was discovered. 

The tendency is toward the open-Cut method of mining, and some 
claims a.re now being profitably mined in this manner wtiich have 
heretofore been considered too deep. Two innovations in m.i.rUng 
appliances a.re the wheel scraper that was used on Pedro Creek and the 
underground scraper that was being tested in some of the deep work­
ings on Chatanika Flats. 

A power company has been organized to develop power in the 
Nenana coal fields by coal in winter and water in summer, to work the 
placers of Tatlanih and Tota.tla.nik.a creeks, which are practically 
above water. 

367 
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ORATANIXA B.IVBR BA.SIN. 

Cleary Creek was the principal producer of the district, owing to the 
extension of the productive ground e.t the mouth of the creek in Chata­
nike. Fla.ts. Fifteen outfits employing a.bout 250 men were at work 
on the creek during the summer. On Freeman Bench, opposite Dis­
covery, prospecting has located a. new pay streak. 

A little mining is being done on the tributaries of Cleary Creek. 
Five outfits on Wolf Creek and three on Chatham· Creek were attempt­
ing to work with what wa.ter was e.ve.ile.ble. 

The effect of the drought was felt less on Dome Creek than on other 
creeks in the district. Thirteen outfits worked for most of the season, 
enploying a.bout 100 men during the summer. On the Ohatanika 
Fla.ts, near Olness, a. number of large plants we.re successfully operated 
during the summer. 

On Va.ult Creek considerable ground had been blocked out in prepa­
ration for the summer's work, but water was not available for the 
entire season. One hundred men were at work during a pa.rt of the 
season. The Alabama .Association was the principal producer. Sev­
eral other large groups were in operation. 

On Treasure and Wild Cat creeks two outfits were working about 
20 men. 

On Little Eldora.do Creek six plants were in operation in 1913, 
employing 75 men. The previous winter 20 men were employed 
blocking out ground. No work was done on H omestake Creek in 1913. 

In the Cha.ta.nike. Fla.ts more mining is being done than ever before. 
Ten outfits employed 500 men during tl;te summer. Two companies 
were experimenting with an underground scrapt\r which digs and 
dumps automatically into a. car 20 feet from the working face of the 
tunnel. 

GOLDBTB.EAK CB.BEX BASIN. 

Goldstream Creek continues to be one of the principal producers, 
although the production is falling off from year to year. The tend­
ency is toward open-eut methods, and ea.ch year drift mines that have 
been failures a.re being successfully operated by open cutting. Dur­
ing the summer from 25 to 30 outfits employed 250 to 300 men. 
Winter work was carried on in the drift mines and a few men were 
employed on some of the open-eut mines in blocking out ground. 

Seven men were working on First Chance Creek, a tributary that 
enters Goldstream Creek from the southeast near "No. 5 below." In 
August two men were working in Hansen .Association claim. Ashaf t 
had been sunk 42 feet to bedrock and 56 feet of drifts turned oft. 
The pay streak is so.id to be 4 feet wide and to contain $2 a. square foot. 
Three other claims were being prospected. There was no production 
in 1913, but winter dumps were taken out. 
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On Pedro Creek 10 outfits were working during the summer of 
1913, employing about 125 men. Little winter work was done, as the 
gravels are shallow and most of the mines employ open-cut methods. 
On claim "No. 8 below " a wheel scraper was being used for the first 
time. It has a.capacity of 16 cubic feet and is said by the operator to 
be more efficient than the Bagley bottom.less scraper, so universally 
used in this district, because it requires only one-third the amount of 
fuel to move the same amount of gravel. I t is operated by two men 
and dumps automatically. 

On Gilmore Creek six outfits were at work during the summer, 
employing 20 to 25 men. On New Years Pup, a branch of Rose 
Creek, one man was sluicing. Water was hardly sufficient for use, 
but by damming the creek enough could be collected to sluice for 
several. hours a.t a. time. The gold a.t this place is coarse. 

No mining was in progress on Twin Creek in 1913, but it is reported 
that the Fairbanks Gold Mining Co. has secured an option on several 
claims with the view of installing a dredge. 

On Engineer Creek three plants employed an average of 50 men 
during the summer of 1913. 

l!'ISH CREEX BASIN. 

The production from Fairbanks Creek for 1913 probably exceeded 
that of the preyious year. The productive area was increased by new 
discoveries in 1912 and also in 1913. The gravel deposits are deep, 
and both winter and summer work is carried on. Th.e dredge of the 
Fairbanks Gold Mining Co. has been digging on Fairbanks Creek for 
three seasons. Early in the summer of 1913 the operators experi­
enced considerable difficulty with low water, but later reports indicate 
that they had a fairly successful season. New discoveries have been 
made on Deep and Alder creeks, tributaries of Fairbanks Creek. 

On Pearl Creek two outfits wel'e at work at the head of the creek, 
and near the mouth of Yellow Pup four men were working part of the 
summer. 

On La.st Chance Creek and tributaries several small plants were in 
operation. 

OB.IPPLE CJLBBX BASIN. 

The Cripple Creek basin continues to be one of the principal pro­
ducers of the Fairbanks districts. Winter work was continued on a 
large scale. Summer sluicing operations were somewhat curtailed 
by lack of water. One plant on Ester Creek was not able to begin 
sluicing until September . L The productive ground on Eva Creek 
continues to increase. Gold-bearing gravel was discovered on this 
creek in 1911. In the summer of 1913 five plants were in operation 
employing 125 men. On Ready Bullion Creek two plants worked 
during the summer, one employing 50 and the other 8 men. 
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New productive ground was found on Happy Creek, a tributary of 
St. Patrick Creek. The plant on the Gold Hill claim, on Cripple 
Creek, was in operation winter and summer and employed 30 men. 

CIRCLE PRECINCT. 

GENERA~ CONDITIONS. 

The value of the gold produced in the Circle district in 1913 is esti­
mated to be $175,000. The production for 1912 was valued at 
$325,000. The decrease may be in part accouDted for by the drought 
which affected the entire Yukon Valley. On many of the creeks 
no water was available for sluicing ·until late in the season, and many 
claims were not worked at all Forty outfits, including two hydraulic 
plants, operated for the whole or a. part of the sea.son, em.ploying about 
150 men. Probably 100 men took out winter dumps, some of which 
were not sluiced for lack of water. 

BmOH CREEK BASIN. 

The Elmer dredge started to dig on Mastodon Creek a.bout the mid­
dle of June. Early in the summer its operation wa.s hindered by lack 
of water, but later reports indicate a successful season. Difficulties 
encountered in 1912 with frozen ground were avoided this se88on by 
working entirely in thawed ground. The contract has been let for 
another dredge that will be installed oil Mastodon Creek.. 

The Berry & Lamb hydraulic plant on Mastodon Creek was started 
early in the summer but was closed part of the sea.son, as there was not 
sufficient water. A new hydraulic plant was installed by .A. P. Clark. 

On Deadwood Creek and tribu ta.ries from 40 to 50 miners were work­
ing winter and summer.. Three men were mining on Portage Creek. 
Early in the season 1,300 feet of ground was stripped ready for sluic­
ing. It was hoped to have sufficient water to work the entire season 
without any interraption. A new strike was reported from Preacher 
Creek.. · 

I t is reported that a. hydraulic plant will be moved from Mastodon 
Creek and installed on Independence Creek. One outfit of 12 men 
was mining on Half Dollar Creek during winter and summer. 

UPPER YUKON BASIN. 

In .August 10 men were mining on Fourth of July Creek and others 
were ready to work whenever the water supply was adeq,uate. Later 
in the season more plants were in operation. New productive ground 
wa.s found on Ruby Creek but was not extensively prospected. 

Early in the season Woodchopper Creek gave promise of being a 
better producer than ever before. About 20 men were mining on the 
creek and its tributaries. Mining is carried on both in winter and 
summer. One outfit took out a wintm- dump on Boulder Creek and 
was preparing to sluice. Six or eight men were mining on Coal Creek. 
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SEVENTYMILE, EAGLE, AND FORTYMILE RIVER DIS · 
TRICT. 

GBlmJl.AL CONDITIONS. 

The value of the gold produced in the Seventymile, Eagle, and 
Fortymile River districts in 1913 is estimated to be $150,000. In 
1912 the production was valued at $220,000. The drought was felt 
in this region as keenly as at any other pl8Ce in Alaska. 

One dredge was digging on Sou th Fork of Fortymile River, near tbe 
mouth of Franklin Creek, and others are.pl8.1llled. It is the belief that 
large areas of low-grade ground in this region w hioh can not be success­
fully worked in a small way ca.n be profitably hydraulicked or dredged. 

SEVENTYKILE .AND E AGLE DISTRICTS . 

By the middle of August a.bout 35 men were at work in the Seventy­
mile district, and later in the season, when water was more plentiful, 
the number was increased. In the Eagle district one hydraulic 
plant and several small outfits worked the entire season, employing 
about 20 men. 

FORTYMILE D I ST RICT. 

In the Fortymile region a.bout 25 miners took out winter dumps. 
The summ~r work was delayed by the lateness of the rltjny sea.son. 
In August about 50 men were a.t work and many others were ready 
to sluice whenever water was available. 

The Atwater dredge on South Fork of Fortymilo River, near 
the mouth of Franklin Creek, is reported to have bad a suc­
cessful season. Options were taken on a number of claims on 
Walker Fork and Davis and Poker creeks with a view of installing a. 
dredge. Eighteen men were working on Squaw Creek with a. bottom­
less scraper. · W a.de Creek is being gradually worked out. Consider­
able winter work was carried on, so the drought was less felt there 
than at some other places. No water was available in the early pa.rt 
of the season on Chicken or Denison creeks. Several outfits were 
mining on Ingle Creek. Negotiations are being ma.de by a syndicate 
to control a large number of bench claims on Fortymile River and 
develop enough water to work them successfully. 

BA..LCR.AXET-TENDBR F OOT REGION. 

In the Salchaket rogion little work was in progress in 1913. On 
Tenderfoot Creek, Democrat Pup, and Banner Creek five plants 
were in operation, employing altogether about 50 men. 

CKBNA R IVER BASIN. 

A small a.mount of mining was done on South and Middle forks of 
~na. River. On Smallwood Creek one outfit of five men was mining 
during the summer. A number of claims on Chena Slough, extending 
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from & point ha1f a mile below Fairbanks to Hyde's ranch, have been 
examined, and it is reported that a dredge is to be installed on them 
in 1914. 

HOT SPRINGS DISTRICT. 

The production of the Hot Springs district for 1913 is estimated 
to be worth $400,000. About 300 to 400 men were employed during 
the greater pa.rt of the season. The drought wa.s less felt there than 
at many other places. 

On American Creek several plants employed 30 to 75 men. Drifting 
methods are used and the gravel is raised to the surface by wind­
lass. Several large plants were operating on Sullivan Creek, the 
principal produ~r of the district. Prospecting has extended the 
productive area on Sullivan Creek F la.ts near the mouth of Wood­
chopper Creek, where more auriferous gravel ·has recently been 
found. 

In the Baker Creek basin, Thanksgiving, Omega, Glen, Gold Run, 
Eureka, and Seattle Jr. creeks were worked in a small way, mostly 
by groWld sluicing or by open--<lut methods. Considerable prospecting 
was done on Cooney and Killa.rney creeks. 

RAMPART DISTRICT. 

In the Rampa.rt district 20 outfits were in operation in 1913, 
employing about 60 men. About 20 men took out winter dumps. 
Two hydraulic plants operated on Hunter Creek and a. successful 
sea.son is reported. On Dawson Creek and Idaho Bar winter and 
summer mining was carried on. Four or five men mined on Quail 
Creek during the winter a.nd 10 in the summer. Winter and summer 
mining was done on Little Minook and Little Minook Jr. creeks. A 
successful season is reported, considering the watel'. shortage. A new 
pa.y streak wa.s discovered on the bench between the two creeks. 
Ten men were making open cuts on Slate Creek. 



PLACER MINING IN THE RUBY DISTRICT. 

By HE.NRY M. EAIQ.N. 

FIELD WORK. 

The Ruby distric.t was revisited by the writer late in the summer of 
1913, after a season of exploration in the Yukon-Koyukuk region. 
Several days were spent in examining the aetive plants and gathering 
data regarding the progress of mining since 1912. The success of 
this brief visit was greatly enhanced by the operators and residents 
of the district in their painstaking efforts to furnish exact data and 
to extend courtesie..ci and hospitality. Special.acknowledgment is due 
Mr. Charles Fora.oder, one of the original discoverers on Long Creek, 
from whose reconis the do.ta regarding production are largely ta.ken. 

PREVIOUS INVESTIGATION. 

The Ruby gold placer district was visited by A. G. Maddren in 1910 
and by the writer in 1912. A summary or the geographic and geologic 
data gathered in these years bas been published,' o.nd a more com­
plete report is in press.1 The present paper is intended only to 
supplement the sections on economic geology contained in these 
reports, so that the published history of the camp will include the 
mining season of 1913. 

GENERAL OPERA TING CONDITIONS. 

The population of the district has fluctuated cons.idera.bly since 
the fall of 1912 and has changed greatly in personnel. The general 
trend is, however, toward a larger and more permanent population. 
Labor has generally exceeded the demand at tho current wages of 
S5 a day and board. In some instances lower wages have been pa.id. 

Freight rates have been lowered somewhat from those of 1912 
owing to increased competition among steamboat companies. Gen­
eral merchandise rates from Seattle to Ruby have been given as low 
as S30 and S35 a ton. Special classes of freight take rates 20 to 200 
per cent above these figures. 

• ElklD, B'. liC., Oold ptae.rs of the Ruby dlstrlcL and the lnnok~Jditarod region: U. 8. OfOL SuTVey 
Bull. 642, pp. 2n-303, 1913. 

'Ealr:bl, H .• K., The ldltarod·Buby region, Alaska: U. 8 . Oeol. Survey Bull. 578. 
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Rough lumber has beep reduced from $50 to $30 a thousand and 
dressed lumber from $80 to $60. Oordwood varies greatly in price, 
a.ccording to its availability. Many operators find it economical to 
hire wood cut and hauled by the day instead of at a fixed cord rate, 
the cost being lowered in some cases to $3 a cord. Extensive use 
and forest fires have greatly reduced the supply of fuel timber, so 
that in future this element in the cost of mining will generally increase. 

Tr&n.Sportation f.rom Il.uby to the creeks in the summer of 1912 
took a rate of about $10 a ton a mile. In 1913 this rate was reduced to 
$5 or $6 and even lower to some creeks. There was a corresponding 
reduction also in winter freight rates. This decline is due in part to 
increased competition in the business, in pa.rt to cheaper forage, and 
in part to iinproved roads. 

An excellent Government road, used both in winter and summer, 
has been built from Ruby for 3 miles toward the creeks. From its 
end a winter road has been laid out over easy grades to the head 
oi Long Creek. In summer the .same trail is used as formerly, and 
it is for the most part extremely bad. 

The water supply was exceedingly scant in 1913 owing to a. pro­
longed drought. This seriously handicapped mining throughout the 
district, except the operation of plants equipped for pumping, and 
curtailed the season's total production from what could have been 
reasonably expected under ordinary conditions. 

MINING. 

GENERAL ACTIVITIES. 

Mining was continued in 19~3 on all the six creeks that produced 
in 1912, namely, Long, Upper Long, Midnight, and Trail creeks, 
Bear Pup, and Glen Gulch. The industry was also extended to eight 
other creeks of the district not previously productive-Lucky, Green­
stone, Monument, Ophir, Poorman, Duncan, Tenderfoot, and Tama,­
rack creeks. 

O.BEEXS PBBVIOUSLY P.BODUCTIVE. 

Long Oreek.- Long Creek continued in 1913, as in 1912, to hold 
first rank among the creeks of the district in the extient of known 
placer deposits, the importance of mining operations, and the amount 
of gold produced. The placer deposits of Long Creek below the 
mouth of Bear Pup apparently form a fairly continueus pay streak 
of variable size and richness. It reaches southward from the Chey­
enne fraction, at the Long Creek settlement, for a distance of about 
5 miles to the Long Creek Association ground, where the mine farthest 
downstream was located in 1913. The course of the pay streak is en­
tirely independent of the present stream and of the topography of 
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the valley bottom. Consequently the depths of the mines vary, 
the bench mines being deeper than those on the present stream bot­
tom. Considered in connection with surf ace elevations the depths 
of the mines show that the bedrock surf ac.e has a greater slope down 
the valley than the present flood plain. The Cheyenne fraction and 
Windy Bench mines, for instance, which are on a terrace 30 feat 
above the creek level at the north end of the pay streak, have depths 
of 40 to 50 feet. About 5 miles down the valley, on the Long Creek 
Association ground, is a productive mine whose shaft, starting at the 
flood-pla.in level of the creek, penetrates 85 feet to bedrock. Still 
greater depths are to be expected farther down the valley. In some 
of the deeper holes the gravels are thawed and ground water has given 
trouble. The deposits that may exist farther down the valley can 
be exploited only at much greater cost and risk than those upstream. 
The use of a drill in testing such ground is to be highly recommended. 

The productive placer ground of Long Creek below the mouth of 
Bear Pup is held in nine association groups of claims and four frac­
tional claims. Only one association group and two fractions were 
idle in the summer of 1913. Thirteen plants, employing about 125 
men in all, were operated. The plants varied in capacity, but all 
were equipped with steam machinery that aggregated about 300 
horsepower. 

The winter work 011 Long Creek was confuied chiefly to prospecting 
and blocking out ground. Five plants worked in a. small way during 
the winter of 1912-13. 

upper L-Ong Oreek.-Claims Nos. 1, 2, 3, and 4 above Discovery, 
on Long Creek above the mouth of Bear Pup, were worked during the 
summer of 1913. During the previous winter the three claims above 
No. 1 were worked in a small way. The hand windlasses used in 
1912 were replaced by steam machinery, the four plants aggregating 
over 100 horsepower. The later development work has shown the 
gold-bearing gravels to lie in irregular bodies rather than in pay 
streaks. This has required an unusual amount of prospecting, the 
results of which generally have not been all that could be desired. 
In places, however, very satisfactory ground has been opened. About 
25 men were employed on upper Long Creek most of the summer and 
6 men during the winter. 

Bear Pup.-Claims Nos. 1 and 3 on Bear Pup were worked in the 
summer of 1913. The gravels are but 12 to 16 f'eet deep, and the 
mines are of the open-cut type. A single plant operated on each 
claim. Both were equipped with heavy steam machinery that was 
employed in scraping away the overburden, hoisting pay -dirt to the -
sluice boxes, and pumping water for sluicing. The two plants 
aggregated 100 horsepower and employed 70 men continuously most 
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of the summer. Rapid progress was made on both claims and the 
results were very satisfactory. 

No winter work is done on Bear Pup except prospecting and testing 
values in known placer ground. · 

Midnight Oreek.-A.s in 1912, but a single cla.im was worked on 
Midnight Creek. A small steam plant, including a hoist, installed 
on the Jennie Association ground the preceding winter, was operated 
in the early part of the summer by six men. Later in the season 
the force was reduced to two men, who continued work the rest of 
the summer. 

Although gold is widely distributed along Midnight Creek, the 
development work done so far has failed to reveal concentrations rich 
enough to yield much profit in mining. Very little prospecting has 
been done away from the original discovery, however, a.nd it may 
be that the same effort spent in prospecting, especially in the lower 
part of the valley, would yield better returns in tlie long run than 
can result from the mining of such deposits as have already been 
found. 

Glen Gulch.-Mining on Glen Gulch was conlined to the operation 
of three small plants, which were at a standstill most of the summer 
owing to the water fa.mine. Two of the plants did little besides 
prospecting and the third took out a small dump during the summer 
to be sluiced during the fall rainy season. Not more than six men 
worked on the creek at any time. No winter work was done. 

Trail Oreek.-Trail Creek was unique in the district in the rela­
tively great extent of its winter mining. Four plants employing 
16 men operated on separate claims most of the winter. Of these, 
two were very successful, in view of the scale of operations, and ma.de 
considerable production. Early in the spring the mine farthest 
downstream, 2; miles below Discovery, shut down, and another mine 
was opened near the head of the creek, where some unusually good 
ground had been discovered during the winter. Four plants, em­
ploying a.bout 30 men, were active throughout the summer. Owing 
to the scant water supply pa.rt of the winter dumps remained until 
late in the summer before they were slui'ced. 

The profitable mines of Trail Creek are all within 2 miles of the 
head of tho stream. The pay streak is narrow a.nd fairly continuous. 
It yields coarse gold for the most part. A nugget worth $296, the 
largest yet produced in the district, was ta.ken from the new mine 
near the head of the stream early in the summer. 

NEW PRODUCTIVE CREEXS. 

Location.- Discoveries were made on eight new creeks in the Ruby 
district during the winter of 1912- 13 and the following spring. Four 
of these streams a.re in the same general area with the creeks already 
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producing. They are Lucky Creek, a westerly tributary of Flint 
Creek next north of Glen Gulch, a.nd Greenstone, Monument, and 
Ophir creeks, which flow southward, the fust to Long Creek, the 
others to Solatna River, in the area. east of Long Creek below Mid­
night Creek. The other four new creeks drain an area that centers 
about 30 miles south of the Long Creek diggings. Three of these, 
Poorman Creek and its northerly tributaries, Duncan and Tenderfoot 
creeks, belong to the Innoko drainage system; the other, Tamarack 
Creek, heads against Duncan Creek and flows north to the Solatna . 

.l.Jucky Oreek.- Lucky Creek is a small stream less than 3 miles in 
length and having no important tributaries. Its deposits are adapted 
for shallow drift mining, ranging from 16 to 30 feet in depth. 

Two small plants, employing two and four men respectively, 
prospected separate claims on the creek during the winter of 1912-13. 
The work was continued during the following summer, but only a 
small production .is reported to have been made. 

GreeMtone Oreek.-Greenstone Creek is about 5 miles long. It 
heads in the same divide with Midnight Creek, near the same place, 
and flows southwestward to join Long Creek a little above its mouth. 
Shallow low-grade placer ground was located about 2 miles from the 
head of the stream in the winter of 1912-13. The known placers are 
a.II included in the Anaconda group-an association comprising four 
claims. The ground is 3 to 12 ieet deep and is easily worked by 
open-cut methods. A single out.fit employing five men worked 
throughout the summer. Lack oi water for sluicing hindered tho 
work greatly, but a profitable production was made. The cost of 
working this ground could be greatly lessened by the use of .machinery, 
and in that ca5e the outlook for the creek would be very encouraging. 

Monument Oreek.-Monu.ment Creek is the next stream cast of 
Greenstone Creek I t is about 8 miles long and flows southward to 
Solatna River. Good placer ground was discovered about midway 
in the stream's course, at and below the mouth of a small westerly 
tributary called Jack Rabbit Creek, during the winter of 1912-13. 

Two plants, employing 17 and 5 men, respectively, were operated 
the whole summer of 1913. The ground is 35 to 40 feet in depth. 
It is well frozen, is adapted for economical drift mining, and is said 
to yield very satisfactory returns. 

Some prospecting was done during the sum.mer about 2 miles 
below the productive mines, and it is reported that pay dirt was 
struck at this locality late in August. 

Ophir Oreek.--Ophir Creek is the next stream east of Monument 
Creek a.nd, like it, flows southward to Solatna. River. Two outfits 
prospected on this creek in the early summer, one of which con­
tinued work throughout the season. A rich discovery was reported 
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and preparations for active mine development were under way the 
wt of August. 

Poorman Oruk and tributaries.-Poorman Creek is the extreme 
northeastern headwater of the North Fork of Innoko River. It is 
a stream of considerable size, being 20 to 30 feet wide and having 
considerable depth and velocity at ordinary stages. It is reported 
to have gone completely dry during the drought of 1913. 

The geology of the Poorman Creek region is similar to that of the 
district to the north. The formations include sohlsts, slates, and 
greenstones, probably of earlier Paleozoic age. Immediately south 
of these rocks are cherts and less altered igneous rocks that may 
be considerably younger. Tho country is wom down to a very 
low relief. The in.terstream areas a.re occupied by broad, smooth 
ridges deeply mantled with products of rock decay and possibly in 
some places with recent lacustrine sediments. The lower slopes of 
the ridges merge with wide valley bottoms that are ana.logous tO 
the alluvial plains of the lower Innoko. Both the ridges and the 
bottom lands are timbered. _The trees, mostly spruce and tamarack, 
are for the most part of rather stunted appeara.nce. Good-sized 
trees are fairly plentiful, however, a.long thebanb of the streams and 
at their heads. 

The first prospects discovered in this region were t&ken from the 
stream gravels of Poorman Creek in the spring of 1912 by Thomas 
Armstrong at a point about 8 miles southeast of Twin Butte Moun-

. tain. Several holes were sunk to bedrock the following winf.er, and 
on March 7, 1913, gold-bearing gravel wss hoisted from a hole near 
the original discovery by Armstrong and his partner, Gus Olson. 
Since then a great deal of prospecting has been done in the region, 
and valuable placers ha.v:e been located at three separate looaJ.ities 
on Poorman Creek and on two of its tributaries, Duncan and Ten­
derfoot creeks. The lowermost locality on Poorman Creek is about 
1 i miles above the mouth of Tenderfoot Creek, and that farthest 
upstream, 5 miles above, is near the mouth of Duncan Creek. The 
locality on Duncan Creek is a mile above its mouth; on Tenderfoot 
Creek, half a mile above its mouth. The deposits are much alike 
wherever explored. Their depth ranges from 53 to 65 feet. The 
gold lies in a stratum of gravel on bedrock, 3 to 6 feet thick. The 
overburden is chiefly muck. The gold occurs for . the most pa.rt 
in fine shot-like particles and shows the effects of transportation in 
wear and ~rttncnt. The widest crosscut in pay gravel on Poor­
man Creek is 125 feet, in tho mine near the mouth of Duncan Creek. 
The development work done so far is not sufficiently extensive to 
demonstrate tho existence of continuous pay streaks on Poorman 
Creek and its tributaries, but the evidence in hand all points in 
that direction. If this should prove to be the case, and if the width 
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and richness of the deposit.a known to occur Joc&Uy should prove to 
be general, the production from this part of the district should quickly 
assume la.rge proportions. 

Mining was done at times during the summer on Poormm, Dunca.n, 
and Tenderfoot creeks, five claims in all, each worked by a separate 
plant. But little machinery had been talcen into the region, so that 
operations were necessarily conducted on a small scale. The miners 
were further ha.n.dicapped by a.n. absolute lack of water for sluicing 
during a. greater part of the summer. About 15 men in all were em­
ployed in mining. 

Tamnira& Oreek.-Tamarack Creek is about 8 miles long. It h eads 
· ag&inst Duncan Creek and flows northward to Salatna. River. P ros­

pects were found on the creek during the spring of 1912, and pay 
gravel was located the following winter at a. locality about a miles 
from it.a head. A small outfit employing four men worked on this 
ground during the summer of 1913. 

S'OJDC.AR Y . 

The mining industry in the Ruby district has shown on the whole 
considerable advancement over the preceding year. The six streams 
that produced in 1912 were worked a.gain in 1913, most of them with 
a. la.rgely increased sc&le of operations. The c~e.s were brought 
about mainly by the i.nsta.1.Iation of heavy steam machinery in place 
of the light hoists and hand windlasses used before. 

P lacers were di.soovered on eight new creeks, some of which are 
very promising. Prospecting is being done on still other creeks, 
a.n.d in pla.ces M!Sult.s a.re being obtained that suggest the likelihood 
of a. further increase in the number of producing creeb. 

All told, there wero 41 plant.s 011ga.ged in actu&.l mining in the Ruby 
district in the summer of 1913, operating 38 claims on 14 different 
creokB a.nd emplo~ a total of about 230 men. Of the 41 plant.a 
33 wore equipped with steam machinery that aggregated over 750 
horsepower. The other 8 plant.a used hand labor. 

During the winter of 1912-13 twelve pla.n.ta were operated on as 
ma.n.y ola.ims situated on three oreeks. About 40 men were engaged 
on th.is work. 

The winter production of the district amounted to $102,200. 
Data regarding the value of the summer's production a.re incomplete 
as y~t, but it is estimated a t 1750,000. 

60553°- Bull. 592- 14-24 





MINERAL RESOURCES OF THE YUKON-KOYUKUK 
REGION. 

By .HENRY M. EAKIN. 

INTRODUCTION. 

The region in central Alaska lying between Yukon and Koyukuk 
rivers westward from the Yulron Flats has in general been little 
frequen ted by prospectors. Owing to the consequent lack of eco­
nomic interest those parts of the region not immediately accos.sible 
from the rivers have long remained geologically unexplored. 

The northwestern part of the region, along Koyukuk River, was 
visited by Schrader 1 in 1899, and the northeastern part, ~long Dall 
and Kanuti rivers, by Mendenhall, in 1901 and, along Dall River, by 
Maddren in 1909.8 The areas along the Yukon have been touched 
upon by Dall,' Russell,6 Spurr,11 C..ollier,7 Maddren,8 the WTiter,0 and 
others incident to general investigations along the Yukon or to the 
surveys of adjacent regions. 

DW'ing the summer of 1913 a survey party in charge of the writer 
made a rapid reconnaissance through the more inaccessible and 
geologically unknown parts of the region. The journey embraced 
two stages, the :first from Yukon River near Fort Hamlin north­
westward to Hughes, on Koyukuk River; the second from Hughes 
southwestward to the Yukon near Ruby. It is the purpose of this 
paper to set forth a brief summary of the geography, geology, and 
mineral resources of the region o.s indicated by the investigations of 
the writer and of his predecessors in the samo general field. A moro 
comprehensive report is in propru:ation. 

• Bcbrad•, F. C., 1'?elhn.IDarY raporton a reconnaissance along I.he ChMdlnr and Koyukuk rl vm, Alaska, 
In 18119: U. 8. <l«>l Survey Twenty-tint Ann. Rept., pt. 2, pp. 40-486, 1000. 

• KeDdenhall, W . C., Recxmnaissanoe Crom For1.1iamllo to Kotzebue So1md, Alaska: U. 8 . Oeol. Survey 
Prof. Paptr 10, 1902. 

'ICaddno, A.G., The Koyuiuk.Chandlar recJon, Alaaka: U . 8 . Oeol. Sul"lley Bull. 631, 1913. 
•Dall, W. JI., E%J>loratbl In Rosslan America: Am. 1our. &I., lid w ., TOI. 45, 1868, pp. 07-GS; Correl&­

tion paptn-N-.; U . 8 . Oeol Survey BnU. 84, p. ~7, 1802. 
• au-Jl, L C. , Nola on the 5Urlace geology or Alaska: Bull. Oool. Boo. America, vol. 1, 18811. 
•Spun, J.E., Geolcgy or the YukoD gold dlStrlc:\, Alaska, with a cbapter on the bbtory and present 

CODdttlaD of the dlstdct by R . B. Ooodric:b: U. 8. Oeol Survey ltlgbtantb Ann. Rep,., P'· 3, pp. 87-392, 
18118. 

• C.Ollitr, A. 1., Tbe ooaJ rm:MJroes of the Yukoo, AJ&U&: U. 8. Oeol. Survey Bull. 218, 1003. 
• !laddrm, A. G., Placen or the Gold BW dlstz~: U. 8 . Oeol. Survey Bull. 3711, 111111, pp. 234-237; Tbe 

hmoko goJd..plaoer district, Alaska, •ith -w>i. or the <*lll'Bl Jtualcolnrtm VaU.y and the Ruby Creek 
and Gold RDl p1-s: U . 8. Geol Survey BulL 410, 1910, pp. 80-83. 

1 EaldD, R. M.., A geoJoc:lo -nalwnoe ot a part or the Rampart quadran&lt, >.Jub: U. S. Oeol. 
Sarvey Bull. 535, pp. 17, U, 1Pl3. 

3n 



872 MINERAL RESOURCES OF .A.LASKA, 1913. 

GEOGRAPHY. 

The Yukon-Koyukuk region embraces an area of about 12,000square 
miles iri central .Alaska, lying between Yukon and Koyukuk rivers 
westward from the Yukon Fla.ts. Roughly speaking it extends from 
longitude 149° to 157° W. a.nd from latitude 65° N. to the Arctic 
Circle, although considerable areas within these boundaries are not 
included between the rivers. . 

The relief of most of the region is low, but locally elevations rise 
to 5,000 or 6,000feet. The main river valleys as a rule have extensive 
lowland plains. These plains are set in among areas of rolling, 
maturely dissected upland of moderate elevation that cover most of 
the region. The higher elevations are restricted to one relatively 
la.rge mountainous area and several smaller ones. The larger area, 
occupied in pa.rt by the Ray Mountains, includes a.bout 2,000 square 
miles in the northeastern part of the region and contains the head­
waters of Ray and Tozitna rivers a.nd of a southern tributary of 
Kanuti River. The highest known point in the area is about 6,000 
feet above sea level. Numerous pea.ks rise above a.n altitude of 
5,000 feet and considerable areas stand almost as hlgh. Much of the 
area has an extremely rugged topography, which is largely a result of 
glaciation in late geologic time. 

The smaller mountainous areas lie between Melozitna River and the 
Yukon, a.bout the northerly headwaters of Indian River, and from the 
Melozitna Canyon northwestward for about 25 miles. The elevations 
within these areas nowhere greatly exceed 4,000 feet, but their features 
have a bold motintainous aspect owing to the general low relief of the 
adjacent country. There is evidence of alpine glaciation in places 
along the Melozitna-Yu.kon divide and o. few miles northwest of the 
Melozitna Canyon. The glaciers here were much less extensive than 
those in the Ray Mountains, the longest not exceeding 2 miles in 
length. 

The region is drained entirely by the tributaries of Yukon and 
Koyukuk rivers. The arrangement and relative size of the streams 
a.re shown on the map (Pl. XVI) . 

The climate of the :region is semiarid and is characterized by the 
great seasonal variations in temperature common throughout central 
Alaska. The open season, available for sluicing and navigation, 
usually extends from early in May to the end of Septemb~r. The 
growing season available for agriculture usually lasts about 3 or 3! 
months. The ground below a slight depth is permanently frozen, in 
places to known depth$ of 130 feet or more. 

The timber line in the region is about 2,000 feet above sea level. 
Locally, in protected valleys, trees grow at slightly higher elevations. 
In the mountainous areas timber grows only in the valleys and on the 
lower slopes. In the Ray Mountains the valleys are devoid of timber 
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for a distance of 5 or 10 miles from their heads. There a.re large 
areas in the Melozitna basin below timber line that apparently have 
never been forested. 

The principal species growing in the region are the spruce and birch. 
A few scattered tamarack grow in places and willows and alders thrive 
along watercourses and about timber line. 

Except in favored situations along the banks of streams and at 
the heads of valleys the trees are small, genera.Uy measuring less than 
1 foot in diameter. In favored spots trees 2 feet or more in diameter 
can be found, but the areas that support such growth are very small. 

Forest fires have. swept over large tracts in recent years, and in 
places repeated burnings have cleared the land completely. Prob­
ably half the area between Yukon and Koyukuk rivers was bmned 
over in 1913. However, there is suffici~nt timber remaining in 
almost any pa.rt of the region below timber line for the ordinary 
uses of prospectors. 

Game is generally abundant in all parts of the region not recently 
burned. Moose, caribou, and bear were encountered in considerable 
numbers by the Survey party. Small game and fish were to be had 
almost anywhere. 

Steamboats ply on Yukon and Koyukuk rivers during the open 
season and furnish a ready means of reaching the border of the 
region. The larger tributaries of these rivers are generally navigable 
for poling boats for considerable distances, but much of the region 
is inaccessible in this manner. Melozitna River has a ca.nyon near 
its roouth said to be impassable for craft of any sort. Above the 
canyon this stream is ideal for poling boats and furnishes a possible 
route through a large territory. Very little boating is done except 
on Tozi.tn.a and Ka.nut\ rivers. Inland travel is mostly done in win­
ter, when dogs and sleds can be used. 

The population of the region is chiefly localized in settlements on 
the banks of Yukon and Koyukuk rivers. The white settlements 
include R&mpart (population about 50), Tanana (300), and Ruby 
(1,000), on Yukon River, and Hughes (population 75), on Koyukuk 
River. Minor settlements along the rivers, including telegraph sta­
tions, roa.d houses, and the like, ba.ve a. total population of about 50 
individuals. About a score of prospectors spend more or less time 
in the interior of the region. 

The native population numbers about 300. They live in camps 
and villages on the banks of Yukon and Koyukuk rivers, usually 
near the mouths of important tributary streams. The two largest 
settlements a.re probably those near Rampart and Tanana. 

The industries pursued by the inhabitants of the region a.re nu­
merous, but all a.re related more or less directly to mining, trans­
portation, and the G<>vernment military and signal service. An agri-



374 MINEBAL RESOUBOES OF ALASKA, 1913. 

cultural experiment stat.ion is maintained at Rampart under Gov­
ernment auspices, and a great variety of products have been grown 
there successfully. 

Government mail service extends to all river settlements throughout 
the year, a.nd the principal Yukon River settlements are in touch 
with the United States military tefogra.ph lines. 

GEOLOGY. 

GENERAL ll'lU.TURES. 

The sketch map (Pl. XVI) presents gra.p~ically a. sUIJlIIlATy of the 
salient geologic features of the Yukon-Koyukuk region. It will be 
noted that a broad zone lying along the Yukon upstream from Ruby 
is occupied predominantly by metamorphic rocks, probably of 
Paleozoic age. Westward from Melozitna River to the .Koyukuk 
the rocks a.re composed almost entirely of Mesozoic sediments. Be­
tween the metamorphic rocks on the east and the Mesozoic sedi­
mentary rocks on the west is an area in which the rocks are predomi­
nantly igneous, being for the most part granitic intrusions and their 
metamorphic equivalents. Tertiary sedimentary rocks occupy small 
areas on the Yukon, on Ray River, and possibly in other parts of the 
region. Quaternary deposits are widespread and cover large areas 
of the older rocks. The most extensive of these is the alluvium of the 
lowland plains. At higher elevations are gravel and silt terrace 
deposits. Locally in the mountainous areas are considerable bodies 
of material deposited by valley glaciers. Much of the material now 
included in the terrace and alluvial deposits may be glacial outwash. 

XETAXORPBIC ROCKS. 

The metamorphic rocks of the eastern pa.rt of the region are divis­
ible into two general groups-a schist group, derived chieily from 
original sedimentary rocks> and a. greenstone group, in which a.l~red 
basic igneous rocks predominate. 

The schist group out-0rops at intervals a.long the Yukon from 
Kokrines n early to Rampart and probably covers considerable a.reas 
in the adjacent territory north of the river. It also occupies a large 
area on the headwaters of Tozitna and Ray rivers that continues 
northeastward to the headwaters of Dall and Ka.nuti rivers. 

The predominant rock types of the schist group are quartzite 
schists and quartz-mica schists. Associated with these rocks are 
limestones, augen gneisses, and greenstones, whose mechanical 
alteration is comparable with that of the predominant schist types. 
!I'hey are also cut locally by unshea.red intrusive rocks. 

The schist group is· undoubtedly in large pa.rt the equivalent of 
the schist series on the headwaters of Dall and.Kanuti rivers described 



U. &. GEOLOGICAL SURVEY 

1G8 

--· ....... ... .. . .. __ 
~ .... ·-~ - .. --

1:)7 

1 -

. 

·~ 
GEOLOGIC SKETCH MAP OF THE YUKON-KOYUKUK REGION. 

r--:· 
, :: , -_ 
i 



MINERAL RESOl:lR()ES OP' YUKON-KOYUKUK REGION. 375 

by Mendenh&ll 1 s.nd considered by him to be of probable Devonian 
and Silurian age. The same physical characteristics have been noted 
in the rooks of the Ruby district to the southwest, where Devonian 
fossils were collected by the writer in 1912, and in the metamorphic 
rocks at the head of Little Minook Creek and on Quail Creek of the 
Rampart district, that have furnished Silurian a.nd Devonian fossils. 
It seems probable that the group is composed chiefly of Silurian and 
Devonian terra.nes, though other Paleozoic periods may be repr~ 
sented. 

The greenstone group forms the chief visible bedrock a.long the 
Yukon from a little below Rampa.rt to Fort Hamlin and occupies 
,a large area on both sides of the river. These rocks continue west­
ward from the Yukon about 20 miles to the headwaters of Tozitna. 
River. From this locality the western boundary swings to the 
northeastward and crosses the Yukon a little above Fort Hamlin. 
A published description 2 of this group as it occurs in the vicinity 
of R&mpo.rt is as follows: 

The greenstones proper are altered basic igneoue rocks, principally diabaeic Jlowa 
and tuffe. A880ciated with them "1 the vicinity of Rampart arc minor beds of elate, 
chert, and limeetone, besides other igneous types. Among the latter are rhyolitic 
lavuand Bow breccias and dense aphanitic laminated rocks that apparently include 
glaaey lavas and fine.gra.ined tufls. The rhyolit.ic rocks occupy coDMiderable areas 
to the exclusion of other types, their white or buff color contrastillg strongly with that 
of the greenstonee. At the head of Squaw Creek the sedimentary rocks are abeent 
and reddish andesitic ftowe are interbedded with the greenetonca. Throughout the 
area of the greenet.onea basic igneous dikes are common, but .in the Squaw Creek 
locality they are especially abundant. Io stratigraphic position the greenatonea are 
apparently above the limestones and echiete. 'fhe nature of their relation to the 
underly:illg rocks is not clear, but they seem to record a continuance of the same 
activities with a marked increase in volcanism. The lowennoet greeneton<IS are 
inter bedded with mll.rine sediments and were probably submarine Bowe. The absence 
of such sediments among the higher mon1bera suggests that either the accumulation 
of the lower beds or uplift brought the area above eea level and afterward igneous 
activities alone were recorded. 'fhe rate of accumulation of an igneous aeries is 
capable of BUch wide varif.tion that it ie obvio~ly UllSQfe to designate any age as 
that witneaeing the formation of all the gre.enstonee. 1 t sectn11 lilcely that the forma­
tion of the lower tnembers cloeely followed the Devonian sedimentation. They 
may represent only late Devonian activities or posaibly eome late Devonian and 
more or 1e1111 of the succeeding age. 

The greenstone group probably holds the same stratigruphic 
relation to the schists of the Yukon-Koyukuk region th~t it does 
to the limestone-schist group of tho Rampart district, so that the 
discussion given of the age of the greenstones near R3.1Ilpart is appli­
cable to the group as a whole in tho ontirc area of its occurrence. 

1 Kuidenhall, W. c., BH<ll!Noi..oo. !tom Pon BamUn to lCotubue Sound, AU.ska, b1 _,of Dall, 
Kanutl, Allen, and KotrU rivers: U. s. Oeol. Sune1 ProL Paper 10, p. 32, tan. 

•EU:ln, R. ll., A leolGclcl'8000"'""-otapariorth•Ramputq~, A..lub: u. 8. Oeol. SuJ'­
ny Bull. 635, pp. 18--111, 1111~. 
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Mendenhall reports the occurrence of somewhat similar rocks in 
an area. near the head of Kanuti River, which he describes, under 
the name Ka.nuti series, as a group of green.stones and fine-grained 
pyroclastics intruded by dioritic and ga.bbroic rocks and associated 
with compact a.nd vesicular ho.salts and detrital volca.nic rocks. 
The Kanuti "series " differs from the group under discussion in being · 
ma.de up predominantly of intrusive rocks and in having a. greater 
range in the degi·ees of alteration to which its different members 
have been subjectod. Tho two groups correspond in being oI volcanic 
origin anrl it seems likely that they wore formed at about the same 
time. 

No other extensive areas of similar rocks are known in the Yukon­
Koyu.kuk region, but their presence in parts of the region not yet 
visited is suggested by the occurrence of greensto.ne bowlders in the 
wash of Tozitna anti Melozitna. rivers. 

JIESOZOIC SEDIKENTA.RY ROCXS. 

DISTRIBUTION. 

Mesozoic sedimentary rocks comprise the visible bedrock of the 
entire region between Melozitna o.nd Koyukuk rivers, excepting in 
the local areas occupied by granitic intrusions and the belts of inde­
terminate contact rocks surrounding them. Their eastern boundary 
follows the me.in course of the Melozitna for much of its length, but 
locally they extend for a short distance east of the river. North and 
west they extend beyond tho field investigated. 

STRATIGRAPHY. 

These rocks comprise a sedimentary series of great thickness and of 
great diversity in the lithologic character of its members, which 
exhibit no a.va.ila.ble evidence of any notable stratigraphic break. A 
great number of formations, 50 to 300 foet thick, can be distinguished. 
Tho aggregate of the difterent recognizable members indicates that 
the thickness of tho whole series is extraordinarily great. A complex 
structure, together with the limitations of a reconnaissance survey, 
prevented accurate measurements, but it seems cl&arly indicated 
that the series includes me.ny thousand feet of beds. 

The base of the series, where recognized, is a massive conglomerate 
of coarse texture. Locally, as near ca.mp 41, it contains bowlders, 
of which the largest are 5 feet in longest dimension. The usual tex­
ture is not so coarse, the bowlders as a rule being about a foot in 
diameter. There is commonly a great discordance in size among the 
materials of the basal conglomerate, which suggests a marine origin. 
It probably was formed on a shore line that advanced by destroying 
pronounced sea cllffs. 

/ 
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The basal conglomerate is overlain conf ormably by finer beds­
grits, sandstones, and shales. These beds may represent offshore 
deposits that were la.id down contemporaneously with another part 
of the basal conglomerate a short distance away. Still higher in the 
series is an altema.tion of fine conglomerates and sandstones with 
more or less shale (now generally altered to the form of pencil shales 
and slates). The materials of the higher beds show better assortment 
as to size tha.n the basal beds and in places have the bedded arrange­
ment characteristic of s tream deposits. Evidently the series was 
la.id down in an area. that was subject to intermittent subsidence. 
Now a. marked subsidence gave marine conditions and a.gain a. period 
of stability permitted streams to build deltas and extend their 
flood-pis.in deposits out over areas that had just previously received 
marine sediments. 

LITBOLOGIC CHAMCTER. 

The basal conglomerate is made up of bowlders of granite, gneiss, 
and a great variety of metamorphic rocks, such as occur generally 
in the region east of Melozitna River and probably form the floor on 
which the series rests. 

The finer beds of the series include clays, shales, sandstones, grits, 
and fine conglomerates, the shales and sandstones predominating. 
The shales are generally dark-colored gritless sorts that have devel­
oped a. sla.ty or pencil shale cleavage. Some are arenaceous and one 
important shale member has gravel scattered through it, singly or in 
thin lenses and strata. The sandstones are chiefly feldspa.thic and 
some approach a true arkose in composition. For the most part 
they contain a variety of materials, including quartz and feldspar 
grains, f emic minerals, and fragments of chert, quartzite, and dense 
igneous rocks. These beds are the kind that would be formed by a 
greater comminution of the materials that enter .into the basal con­
glomerate and point to continued sedimentation from the same 
sources. 

STRUCTURE. 

The series is massively bedded for the most pa.rt, but locally a 
close horizontal lamination is evident in the sandstone members and 
a strong cross-bedding in the fine conglomerates. The whole series 
has suffered extensive deformation. In ·general, a close irregular 
fold.ing is .indicated. Pronounced faults have developed in places, 
especially a.long Melozitna River a.t the eastern margin of the area. 
Locally, about the granitic intrusive areas, the beds are highly con­
torted and the original structures are entirely obscured. Pronounced 
secondary structures, including flow structures, schistosity, and slaty 
cleavage, have developed in these localities. 
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METAMORPHISM. 

The granitic areas are surrounded by broad zones that are occu­
pied by a peculiar s.ssemblage of rocks whose origin and relation­
ships are not entirely clear. In part they have the essential char­
acteristics of basic lavas. Some are clearly altered Mesozoic sedi­
mentary rocks and others contain much material derived from the 
magma. that gave rise to the granitic rock in admixture with other 
material that came from the rocks which the magma inva.<led­
probably from the Mesozoic rocks. This assemblage may be in part 
the rocks of an older group of strata than the typical unaltered 
Mesozoic beds (that are generally without igneous members), which 
have been exposed by erosion in local anticlines produced by the in­
trusion of the granites. Or it may be that the granitic intrusions 
coincided in position with locally developed volcanic members in 
the Mesozoic succession. However, _as many of the rocks more or 
less characteristic of the whole Jassemblage a.re known to have been 
derived from the Mesozoic sedimentary rocks, and as locally the 
evidence of extensive igneous meta.morphism is conclusive, it seems 
to the writer that these rocks a.re best interpreted as having devel­
oped from the Mesozoic sedimentary rocks through the metamorphic 
influences that attended their invasion by the gre.nitic magma.. 

The metamorphism attending the granitic intrusions is illustrated 
in the present condition of a fine even-grained quartz conglomerate 
bed that abuts against the granite area west of the head of Poce.b.ontas 
Creek. Near the con tact the conglomerate is reduced to a solid mass 
of quartz in which structure and the original form of pebbles have 
been effaced. This condition holds for over a hundred feet. Beyond 
this the pebble forms may be more or less clearly distinguished. A 
pronounced indura.tion a.nd silicification extends for more than a mile 
from the contact. Flow structure is developed in places and the 
addition of magma.tic material is seen near the contact. The impure 
sedimentary beds associated with the conglomerate a.re profoundly 
altered for a mile or more from their contact with the granites, and for 
the most part have taken on an igneoUB appearance generally charac­
teristic of the rocks of this group. .As the rocks of the whole assem­
blage a.re considered to be 8Jlalogous to the metamorphosed beds 
associated with the conglomerate, they are grouped together in map­
ping under the head of contact rocks, and no attempt is made to 
distinguish between various members of the group that may differ 
considerably as to the details of their genesis. 

The contact rocks are for the most pa.rt dark or greenish in color, 
entirely dense or porphyritic, with a dense groundmass, and a.re very 
hard and resistant to weathering. In the lesst altered phases of the 
typical arkose of the sedimentlU'J' series there is a. partial isolation of 
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the coarser quartz a.nd feldspar grains by the development of a glassy 
or finely crystalline matrix. In more altered phases the matrix is 
developed in relatively greater volume, the quartz and feldspar grains 
a.re more completely isolated, and the quartz grains show marked 
corrosion. A gradation exists in which the quartz grains approach 
complete resorption and the recrystallized or glassy matrix is devel­
oped in progressively greater quantities. In still more advanced 
phases of alteration the more acidic of the feldspars are more or less 
resorbed and secondary basic feldspars are developed. The porphy­
ritic appearance of these rocks is due in part to the resist8llce of basic 
feldspars original in the arkose, in part to the development of second­
ary feldspa;rs, and in part to masses of epidote and chlorite that have 
replaced some of the original grains, the principal mass of the rook 
having been reduced to a glassy or finely crystalline condition. Near 
the gra.tritic areas the magma probably contributed much of the 
material of the contact rocks. Here femic minerals a.re abundant 
and there are phases that differ from the typical granites only in the 
relative abundance of their common constituents. Apparently t.here 
a.re gradations of the contact rocks into the granites on the one hand 
and into the sedimentary rocks on the other. The more siliceous 
sandstones have been altered to quartzite and the shales have been 
indura.ted or vitrified and partly recrystallized. 

AGE AND CORRELATION. 

No fossils have been found in the sedimentary series in the Yukon­
Koyukuk region. The character of the series at a d.ista.nce from the 
problematic contact rocks and its distribution. indicate close relation­
ships with the Sha.ktolik group of the Nulato-Norton Bay region, of 
known Upper Cretaceous age, and with the Bergman group of the' 
upper Koyukuk basin which has been correlated with the Sha.ktolik 
group. It iA quite probable that these beds furnish a. continuation. 
of contemporaneous strata northeastward from the Shaktolik area 
through the Yukon-Koyukuk region into the upper Koyukuk basin, 
which strengthens the correlation between the Bergman and Shak­
tolik groups. 

Lower Cretaceous fossils were collected by Schrader i from a. pinkish 
limestone, which is associated with igneous amygdaloidal and ande­
sitio tufts on the west bank of the Koyukuk a few miles below Hughes. 
No rocks of this character were noted by the writer south of the 
Koyukuk, unless possibly they are included among the apparently 
igneous members of the so-called contact rocks. There is no evidence 
of a. stratigraphic break between the contact rocks and the normal 
rocks of the Sha.ktolik and Bergman type, such as generally exists 

• Schrader, F. C., Prellmlnacy report on a reconnaissance along the Cbandlsr and Koyukul< rivers, 
.Alaska, In 1899: U. S. Geo!. Sun•ey Twenty-dnt A1111. Rept., p1. 2, p . .fn, 1000. 
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between the Lower Cretaceous and Upper Cretaceous series in Al&ska.. 
Unless the series are conformable in this part of Al&ska the presence 
of Lower Cretaceous strata in the region south of the Koyukuk is 
improbable. If they are present co:i;l..formably below the Upper 
Cretaceous, much more extended and detailed work will be required 
to distinguish them and outline their areal distribution . . 

TERTIARY ROOKS. 

Small isolated areas of Tertiary sedimentary rocks occur on Dall 
a.nd Ray rivers e.nd at a number of localities a.long Yukon River. 
The beds include clays, shales, sandstones, conglomerates, and thin 
lignitic seams, and are a.pparentJy of fluviatile origin, the coal beds 
representing vegetal. accumulations in the lateral. basins of a.ggra.ding 
Tertiary streams. There is a close accordance in their composition 
and physical condition i.tt a.11 the areas and they are probably of the 
same age. Fossils that. were collected from the area near Rampart 
have been determined as younger than the Kenai flora of Cook Inlet. 

QUATERNARY DEPOSITS. 

Quaternary deposits mantle a large part of the Yukon-Koyukuk 
region. They include moraines and glacial outwash deposits, lacus­
trine silts and beach gravels, and the alluvial deposits of lowland 
plains and modern flood plains. 

The glacial deposits are found chiefly in the valleys that head in 
the Ray Mountains. These valleys show many well-developed 
transverse moraines, some of which are more than 20 miles below the 
heads of the valleys in which they lie. Beyond the lowermost moraine 
the valleys are commonly walled by outwash deposits in which the 
postglacial streams have entrenched themselves. In the reaches that 
traverse the outwash deposits the valleys are broadly V-shaped-a 
form that is in marked contrast with the glaciated hee.dflard parts of 
the same valleys. 

A few small moraines occur in the glaciaiied part· of the Yukon­
Melozi divide and at a locality a few miles northwest of Melozitna 
Canyon, but the material involved in them is insignificant in 
amount. Lacu.strine silts are extensively developed in many parts 
of the region. They fill an erosional depression a.t the lower end of 
the Yukon Fla.ta that represents a northeastward continuation of the 
valley of Ray River. The present topography of the lower parts of 
the basins of Ray and Dall rivers is carved largely in silt deposits. 
Similar deposits also .fill the abandoned valley through which Indian 
River formerly flowed to the northeast and a.re exposed at places in 
the bluffs along the Yukon and Koyukuk rivers and many of their 
tributaries. The general distribution of the. lacustrine silts is what 
would be expected if they had once prevailed over the entire region 
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up to an elevation at lea.st several hundred feet above that of the 
major streams and had since been partly removed by erosion. 

Gravel terraces and probable wave-cut terraces and wave-flat­
tened ridges have been noted in many parts of the region, particu­
larly in the basins of Ray, Dall, and Melozitna rivers and a.long the 
Yukon in the vicinity of the Ramparts. In the basins of Ray and 
Dall rivers and a.long the Yukon these features have· their chief 
development at an elevation of about 1,500 feet above sea level. 
Farther down the Yukon and in Melozi River basin they are probably 
most strongly developed at less elevation. 

Lowland plains occupy large areas bordering on Yukon and Koyu­
kuk rivers and in the basins of many of their tributaries. They have 
resulted from the aggrada.tion of the valleys of an antecedent drain­
age system whose arrangement was considerably different from the 
present. The materials of the lowland plains have probably been 
brought to place chiefly by streams, but in places glacial deposits and 
lacustrine silts are included. The flood plains of the present streams 
a.re nowhere much wider than the meander belts of the streams that 
traverse them. They are even narrower where the streams have 
recently entrenched themselves and in places are absent, as in the 
Ramparts of the Yukon and the canyons of Melozitna, Kanuti, and 
Indian rivers. 

IGNEOUS ROCKS. 

The igneous rocks of the region are of three general types: The 
greenstones, the altered, and the unaltered granitic intrusions. This 
order expresses the apparent age relations of the different types, 
beginning with the oldest, and will be followed in further discussion. 
The greenstones have already been described in connection with the 
Paleozoic metamorphic rocks. Another rock type of doubtful origin, 
having the essential charaeteristics of basic lavas, has been discussed 
on a preceding page in connection with the contact rocks that sur­
round the late intrusions iIJ. the Mesozoic area west of Melozitna 
River. 

ALTERED GRANITIO INTRUSIVES. 

Altered gra.Ilitic intrusives occur in many places in the eastern half 
of the region that is occupied chiefly by Paleozoic metamorphic rocks. 
Their present forms include gneisses, augen gneisses, and sericite 
schists. They occupy large individual areas for the most part, but 
there are many long and relatively narrow areas that may represent 
granitic dikes or sills intruded into the Paleozoic rocks before their 
principal alteration took place. Schists and augen gneisses are char­
acteristically developed at the margin of the great granitic areas of 
the Ray Mountains and in the prominent mountain range a.long the 
Yukon southwest from the vicinity of Tozitna River. Gneissoid 
rocks penetrate the other granitic bodies, and in many places a com-
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plex relationship exists between the sheared and unsheared types that 
could be shown only on a. ma.p of much larger scale a.nd after exten­
sive detailed study. The gneisses are plainly derived from igneous 
rocks. The origin of the schists is less easily determined. There is 
a. gr&dation between gneiss a.nd schist in places that indicates their 
equivalency, though there are schists of like character in many parts 
of the field which may be igneous derive.tives but whose origin is 
still uncertain. 

The more highly altered granitic derive.tives he.ve about the same 
degree of metamorphism as the Paleozoic sedimentary rocks. The 
exact age of the metamorphism of the Paleozoic rocks is unknown, 
hut it was probably in le.te Paleozoic time. The oldest of the granitic 
derivatives may have been intruded in Paleozoic time. If the degree 
of alteration is a criterion of age there must he.ve been a. succession 
of intrusions during later ages, for there is a. gr&dation of the altered 
granites from schistose forms through the whole range of gneissio 
development. 

UNALTERED GRANITIC ROCKS. 

Unaltered granitic rocks occur in all parts of the region, cutting 
both Paleozoic a.nd Mesozoic terra.nes. They are developed chiefly 
as huge batholiths and thick lenses. The largest areas comprise one 
in the Ray Mountains and one between the Melozitna a.nd Tozitna 
rivers. It is not unlikely that these areas will be found to merge 
when their extents are fully known. Elsewhere in the region the 
granitic bodies he.ve thick lenticular forms. But few thin dikes or 
sills were noted. 

The unshea.red granites of the western pa.rt of the region cut strata 
of probable Upper Cretaceous age. Those near the Ramparts of the 
Yukon are closely analogous to granitic intrusives of the Yukon­
Tanana region, which in places cut Upper Cretaceous rocks. How­
ever, the basal conglomerate of the sedimentary series along the 
Melozitna contains bowlders of unshea.»ed granites. Evidently the 
unsheared granites include rocks both older and younger th~ Upper 
Cretaceous and it is not unlikely that they represent a considere.bly 
greater range in age than the bare limits of this period. In·connec­
tion with the granitic derivatives the unsheared granites suggest a 
period ·of intermittent intrusion, extending from some Paleozoic age 
possibly into the Tertiary. 

MINERAL RESOURCES. 

PROSPECTS. 

Placer gold is apparently widely rustributed in the Yukon-Koyukuk 
region, but the deposits have thus far shown little economic impor­
tance. Gold prospects have been found on a number of northern 
tributaries of the Yukon from Morelock Creek westward to Melozitna 
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River. A littJ.e desultory mining has been done on Morelock a.nd 
Grant creeks, but the production from this whole section of the 
region has been negligible. Active placer mining on a small scale 
has been in progres.s since 1911 on Indian River in the northern part 
of the region. A littJ.e gold has also been recovered from the south 
b&nk of the Koyukuk at a. place called Red Mountain a few miles 
above Hughes. Gold is said to occur also on some of the southern 
tributaries of the Koyukuk below Indian River. 

There aro no gold lode mines in the region and but a single pros­
pect. This prospect is on the north side of the Yukon near the bank 
about 20 miles below Tanana, and has the distinction of being th~ 
first attempt to open a. lode mine in the interior of Alaska. It was 
opened a.bout 1890, but was abandoned soon afterward. 

A silver-lead prospect has been opened on the west side of the 
Yukon near Morelock Creek. This prospect is described by pros­
pectors as a close stockwork about 10 feet wide. Large pieces of 
nearly pure galena from thls locality were shown the writer at Ram­
part in 1912, a.nd it was stated that the ore con tained considerable 
silver a.nd a li ttle gold. No quantitative analysis of the ore is known 
to have been ma.de a.nd the economic value of the deposit is uncertain. 

INDIAN BIVEB GOLD PLAOEBS. 

The gold placers of Indian River are all on the ma.in northern 
headwater stream from 3 to 5 miles below its source. More or less 
mining has been done on 13 different claims, but the profitable 
placers a.re restricted to five or six claims. A little gold has been 
recovered also from Black Creek, a. southern tributary of Indian 
River above the w-0rkings. 

The gold-bearing deposits of Indian River are almost entirely in 
the immediate bed of the stream. At one place the pay streak is 
under the ea.st bank of the stream for a short distance, but the deposit 
is on a. level with the stream and does not indicate a true bench 
deposit. 

The auriferous gravels are 2 to 6 feet deep and have a.n average 
width of about 50 feet. The bedrock throughout the area of profit­
able placer ground is granite and the deposit is ma.de up chiefly of 
granite sands and residual bowlders from local sources. The bowl­
ders are a product of concentric weathering in the granite rather 
than of water wear. They have been concentrated in the stream 
bed by the fl.ow of waste from the hillsides under frost action and 
the removal of the :finer materials by the stream. The bowlders 
make up most of the deposits and are a hindrance to economic 
mining. 

Gold was first discovered on Indian River in 1909 by a native. 
He gave information of his discovery to J. C. Felix, a white prospec-
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tor, who visited the locality in 1910 and struck pay dirt late in the 
summer. The summer of 1911 witn.essed the first actual mining in 
the district, when four claims were worked by 10 men and n~arly 
SI0,000 worth of dust was produced. 

In 1912 seven claims were worked by about 20 men, with a. reported 
production of $24,500. 

In 1913 work was being done on 13 different claims by a.bout 35 
men. Little besides prospecting was accomplished, however, until 
late in the summer, as the stream wa.s almost dry on a.ooount of the 
prolonged drought. Up to July 24 only $8,700 had been produced. 
Work later in the summer was more successful and a total production 
of $31,952 was reported for the. season. 



PLACER MINING ON SEW .ARD PENINSULA. 

By THEODORE CHAPIN. 

INTRODUCTION. 

The placer-mining industry of Seward Peninsula suffered a general 
depression in 1913. The value of the gold produced is estimated to 
be $2,5001000; in 1912 it WBS $3,025,000. There has been a general 
decrease each year since 1906, when the output was valued at $7 ,500,-
000, to the present year. This is the natural history of a rich placer 
camp and is due to the facts that the bonanzas are being gradually 
worked out and that the present output is won largely from gravels of 
lower grade. The decrease in production in 1913, however, WM due 
in large part to the drought which affected every mining district of 
the peninsula to a greater or le!'!S extent. The past tendency to 
ascribe any reduction in the gold output of Seward Peninsula to a 
lack of rain may give this statement a familiar ring, but in this 
instance the facts justify the statement. From June to late in Sep­
tember practically no rain fell; many of the creeks which usually 
supply water for mining were absolutely dry, and others were low. 

DREDGING. 

Dredging is less affected by scarcity of water than other fonns of 
mining, but even the dredge operations were hampered, for many 
dredgers had to dig into bedrock or construct dams to get water suffi­
cient ior flotation. Dredging has become an established method in 
the mining industry of Seward Peninsula. 1n 1913 there were 31 
gold dredges and one tin dredge operating, with a combined daily 
capacity of 33,000 cubic yards. It is estimated that during the 
season they moved 3,500,000 cubic yards of gravel. Four new 
dredges were installed in 1913 and several were in course of con8truc­
tion, and others which are contemplated will be erected in the near 
future. Besides those in operation in 1913 there were six temporarily 
idle. 

Dredges are now working in every mining district of Seward Penin­
sula.. This geographic distribution and the fact that they are success­
fully used to dig deposits of various kinds, including the sha.llow 
stream gravels such as are found on Solomon River and the deep 
gravels of the coastal plain, show their adaptability to the various 
conditions met in the peninsula. 

60553°-Bull. 592-1-t--.25 
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The average length of the dredging season in the southern part of 
Seward Peninsula in a normal year is about 120 days. This figure is 
based on the actual working season of the successful dredges which 
work through the season without mishap. By efficient management 
the dredging seas m might be lengthened, for a number of dredges 
work 140 days and one operator clii.ims a season of six months. On 
Solomon River the season about equals the general average of 120 
days. In Nome it is a little longer, and in Council a few days less. 
The average sea.son in the Fairhaven region is. a little shorter than on 
the southern coast. Steam dredges have a longer average working 
season than those equipped with internal-combustion engines . 

.Among the dredges recently constructed in Seward Peninsula flume 
dredges appear to predominate. That the gold-saving efficiency of 
the flume dredge is as great as that of a stacker dredge with ita greater 
table area is doubted; however, it h':lS advantages that recommend 
it for working certain deposits. It can be more easily moved and can 
be used on shallow gravels where it would be necessary with a larger 
dredge to dam or to dig bedrock to get flotation. 

Most of the dredges of the Seward Peninsula burn distillate. A 
comparison between the operating costs per cubic yard of dredges 
bnrnmg crude oil and those burning distillate shows little advantage 
to either fuel, but the working cost·of the macliines burning wood and 
coal compares favorably with those burning fuel oils. 

A list of the dredges on Seward Peninsula is given in the accompany-
ing table: · 



Ilullt. 

l'l'OKE JUl:Ql ON. 

Nom& ComoUdated Dredging Co... ... . Boorbon Crook . .. . • . 1008 
Do ..... .. . •....•.... . . . ... . . . ... .. Wonder Crook...... . 1008 
Do.4 .. . ... . ........ . . . ... .... . . .. .. . .. .. do ...... ... . . .. . 

Ermt A.laa.ka Oold Dredging Co..... .. Rocker Olllch.... . .. 1912 

.AnlerkAD Gold Drndglng Co...... . . . .. Paluk Cre.ik. •• . • • . . . 1913 
l'le!n . . & Drndglng Co... . ... .. . . O~r Cr""1<. . ....... 1~10 
Jnllen Oold &: Dredghig C<> . . . • Osborn Croo.Jt....... 1911 
Gold Boach Dredg Co.b. ... • .. .. .. .. .. ..• do. . . . . . . . . . . . . . IOOS 
Saunders Creek D !\, Co.b .. . . . . . . . Banndm Cr<ielc..... 1910 
Sloox-Abiska H.l:nluJ! Co. . . . . . . . . . . . . . M05ll Gulch. . . . . . . . . 1910 
Nome Gold OroYol Co.a ..... .. .. .. .. .• Cripple River .............. . 
.Arctic Gold Dredging Co..... ... . ... .. Hobaon Croolr....... 1910 
BBSSJa Gold Dredging Co.4 .. .. . ..... ., . Ho!yokfl Creole ............. . 

BOLOlll'.ON' JIEOION. 

N'OllJ.•1 Montana di: New Me.xJco Con- Solomon River ..... . 
Botioated Mining Co. 

Sewa.rd Drn<iglng Co . . . . ..... .. . . •• ... . ..... do .•. •• . • . •....• 

C. E . Kimball ... .. ........ • .... .• . .... Bh<Wlll Crook ••••. ... 
Sbovel Crook Gold Dredglllg Co .•. . ...... .. . do .. •..• .. ..... . 
Bivertoon & Johmen M.ln.ltig & Drtdg- 8-0lomon River ••. . .. 

Ing Co. 

1007 

1005 

1911 
IOlZ 
ll>OO 

Type or bu llder. 

R &constructed .. .•... . ... . . ......... 
..... do ...• . • . • .•. •.. . . ..... . ........ 

.A m&rksn Mangane.se Steel Co ...... . 
FIUI11e: A.111erican Dredge Doildlng 

& Comtruct.fon Co • 
. ...• do ....•.•... •• . .... • .....••..... 
Rladon.. . .. . . . . .. . ... ............... • 
U nlon COil! tro.ctloo C<l . ••••••....•• • 
R eoomtruct&d I • .B. Hammond ..... 

~~~ cOiiSiii.iei.Jo.i e-0:::::::: ::: 
E. L. Smith.. . .... . . ...... ••......... 
Union coastruotlon co. .... . ...•.•.. 
E. L. 8m.lLb ........ . ............... . 

Jtlsdou .. .... •. .. ... ·· -· ·· . . .. .. .. .. . 

West Engineering Co. : :B 110yr114 
maoblnery. 

Flume: Plnme DrndgeCo . . •. . . . . . • . 
Yub• Constroel.lrui Co . . . . . ... . . .. . . 
l. B. Hammoo.d .•.. •. . . .. .... . . . ... 

l>O ••• ••• •••• • • ••• •• .. • ••. •• • ••..•••• • •• do . .... .. . ..... . 
Flodin Gold M.ln.ing d: Drudging Co ... . ... • . do .. .. ........ . . 

1910 RilldOD. ••.• .••.... .. . .. .. ••......• .. 
1910 .. .. . do .. . ... . .. .. .................. . 

Do ............ . ..•..•.. .. ..... .... .•. . . do . . ........... . 
Solomon Dredg.ing Co •..••••..••••.••• . . ... do . . . . . . ....... . 

1912 Flu.me; PllUD& Dredge Co •. . . ....... 
1910 Bucyrus ..... . . .•. . . .. ...... . ....... 

cu.AD!ll' A QA B.IlQJON'. 

FllllDe ~ U nlcm Canstruction Co •..... 
Union uoo. Works .. - · ·· ........... . 
Rooamtmetad .Byron J a.olrnOll.. .••••. 

Rnby Drelfglng Co ............. ... . ... Casade~ River... 1912 
WillowDredglngCo.< ... ., •• . .. . • ...•. WUJowCrook .•..... 19!0 
Nome1 Montana & New M6rioo Con· Qooo;e Creek......... 1009 

sollaat<>d Mining Co.d 
Oro Dwdglng Co.• .........•... .. .. . . .. .. . .• do.. .. . . ........ 1900 FlllIIl.6; reoanstmcted Bernard ..... . 

Silao! 
bucl<­

Bl.!i 
(cublo 
feet). 

Buont 
Jin&. 

Source or 
po ...... 

Fuel used a 
day. 

BOl3&­
power. 

10 ClOH...... Elact.rtclty. . . . . . .. . . . . . . . . . . . . :m 2, IOI) 
7 ... do . ... .• . . ... do..... .. .... . ......... . .. 'lib 1,400 

JO ... do .• ...• . .... do .. . . ....... . ................... . . . . . . .. . 
Jt Open.. •. •• • Distillate .. . . .. 75 gallons..... «> 600 

·all Close ... .. . .... . do ... . .... lOOgal]OM.... 50 1,000800 
a Opeo . . . . .. Crnde oU...... 13 barrels...... 130 

. .. do . . . . . . DlsUllat.e,..... 140 ~lions..... 86 800 
6 ... do ... .. . Crndeoll ...... SObQrrels..... IM l,000 
~t Close .. . . .. DlsUtlar.a...... 300 gall0ll8.... 1..22 2, 000 

10 -~~~·::: : ·cn,·J:;,;i:.::::: -~~-~~·:.:: ~ ..... ~~ 
2~ ... do .. .. .. DtsUUat.e . •••.. 120gallons..... 9:l 7.50 
9 Cima ... .. .. .... .... . ... . ........... .. ............ .. . ... .. . 

Open.. . .•• . COil! .• . •• . • . ••• ~~ roos ... . ... . 120 1, 800 

5 CI05"1 ••• .• • CmdoolL .• . . . ti bal"Nlll ...... 200 2,000 

8 oroen .. .... l>lsUllate .. .... 116 gallOJIJI. - • • 60 I ,~ n Cc<1e .. ..• . . . . .. do ..... . .. 200 gul.1008 •••. lllO 
Opeo .... .. . .... do ••. .. ... 60 gilllooB ..••• 22 300 

n 
.. • do ...... . Crude oil.. • . ... 1Sban6l• ...... M 800 

::~~~:: : :: :: . .... do . . ....•. 18 barnls ..... 75 I ,~ 
D lstll.la1ll .. ••.. 112 gal.loru .... 60 

Cl08a .•. ... Crude nil . . ... . 25 bamm ..... 14'> l,650 

~ Open . .. . .. D .lstil.latie .. _ . .• ll!Ogapons •••. 00 800 
. .. do .•.... . ...• do .•.. . .. . HO g,.l.1003 •••. 95 600 

~ . .. do ...... .. ••• do •.••• • •. 110 gall""8 .••. 6li 800 

Ii . .. do ..... . .. .. . do ... ..... 40 g:illoos ..... 18 :;oo 

s Under oooslruetloo.. c FOf'IDMly CllOOdepags Gold Dredging Co. • :FotD1erly OOQOO Onlek dr&dgo.. Wtll be opere~d an Elkbom Creek In l9U. 
b Not In operetlon In 1013. 4 Formerly Goldbouam Dl1ldging co,· 
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COillP6JlY. L<:x:otion or dredge. 

COtrnCJL UGJON. 

Blue Goose Mining Co.. .... . ... .. . .. . . Ophlr Creek.. . . .. .. . . 
WUd 00080 Min.Ing & Trading Co . ... . . •... -do . • •..• ...• .. . . 

Jl'J~~~~~-c0:~ : ::: : : :: : :::: : :: ::: : -ii.ii.'l::g·c.:ooi;::::::: 
Btllr Dr&d.dm Co . • . •..•••..•• .... •.•. . Mystery Creek • • • ... 
Wann CrOOlr.1>redglng Co . .. _ •. ---· ... WIUill Creek • ••. . •. . 

Candle Creel< Mlnlll8 Co .. ___ ..... _.... Candle Creek .. .. .. . . 
Kagrulc dredg&.... .. . .. . . . . . . . .. . . . . . . KQBnllc RJver ... .. . . 
lnmachak o old DredgJug co ... _ . . . . . . I.nmo.ohlll<. Rr,.or •.. . 
Deering Dredgtng & Mining Co. b •••• ••••••• do ...... .. .. ... . 

XOUO~IC IU:ll!ON. 

Built. 

1900 
19.10 
rn10 
1918 
1911 
1909 

'I'ype or b110der. 

Rl>COnstructed Ha.mui.ond ...... .. .. . 
Yuba C<>nstroctlou Co ..... ... . .... . . 
Flume; FllllDe Dredge Co ... ... •. . • • 

. . ... do ....................... •. .• . • . 
Fllll!le; "C'nlan ll"on Worla . . .. . . .. . . 
.BJTOU J&ekson ..••••..••...•.. • •.• . . 

1912 Flame; Union Ccnstruot:lon Co .. .. •. 
!013 .. . .. do •...•...•......•....... . .. .. .. 
1912 _ ...• do ....... _ .............. __ .. .. •. 
1912 A.mer!can Dredge Da.lldlng & Con­

struct.Jon Co. 

A.laskB-Koqgarolc Dredging Co.b....... Kougarolc River..... 1912 Rlll<lon ......... . . .. . .. ... .• .. . .... . . 

POBT Cl.AJl!.'«:E U<IJON. 

Flodin dz B11tt<m• . ... . •... .• .. . .. . •.. 

=~~~-co,:_-
tion.. Yo:f nffiiglng Co.d • . . .. .. . . .. __ _ ... . . 

Dlolc Creek ..• . . . . ... . . . .. . .. F1mne: Union Construction Co .•. . . . 
Budd Creek. . ....... 191~ . . .. . do . .•... . • .. .. ... . . . . •. .. . .... .. 
Sunset Creek.. . . ... . 1913 Flllflle: .American Dredge Building 

d: Ccmstnmt.Jan C-0. 
Duck Crook.. . . . .... 1911 Flume; Union Construction Co .. .. .. 

<> Formerly idmball & Saupe. 

Size ol 
buck-

"""' (cnb!o 
leet). 

Bucket 
Une. 

Sourooof 
powor. 

Fuel Ull4ld e. 
day. 

a Clo.<o. ••... Wood ...••.... 9 cords ....... . 
~ . .. do ...... Dlstlllllle ...... 300 gallon> ... . 
2. Open •.......... do ..•.... . 116 gaJIOlll! . .. . 
~t ... do .••••.••..• do .••..•...•. • . Clo •... •••• 

2' : ::~~:::::: ::::J~:::::::: lloJ!P:.:::: 

?! Open. __ .. Dlstlll.ele. . . . . HO gallons .... 
of CIO!!C>. ••.•.•.••• do •••. ___ . m gallOJ13 •.. . 
3 Open ........... do .•..•... 210ga\10D! • ... 
2 .. . do ....•...... do •... ____ llllgaJlom . ... 

21 Open ...• . DJ.gtlllato • ... . 200 gallons . ... 

HOr.l<>­
power. 

9<I 
14-0 
60 
00 
70 
.65 

liO 
107 
100 
60 

80 

.Av&t-
8.86 
dally 

~ (c~blo 
)'"llrds). 

1,600 
!,BOO 

BOO 
BOO 

1,000 
J,000 

600 
l,000 

\JOO 
1,000 

600 

2 

2i 0ll"D - -- -- Dlrtllle.to ... . . . . ... .. .. . ...... . . . .. .. . . . . .. .. . 
2i . . . <Jo ••• ••• ,. ••• do ••• .. •• • 190 galJQJIS.... JOO 800 

. •• do •. . . .. . .. .. do •.. . •.. . JJOgallous.. . . liO liOO 

Zl . . . do .... . . r .... do ..•• . ... l65gaJlons . . .. 117 soo 

<I Ttn dr&dga. 
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OPERA TIO NS IN DETAIL. 

NOKE REGION. 

In the vicinity of Nomo placer mining was attempted on nearly 
a.11 the producing creeks, but the operations wero seriously hampered 
by la.ck of water. 

The hydraulic plants of the Pioneer Mining Co. on Specimen 
Gulch and Anvil and Littlo creeks and of the Wild Gooso Mining & 
Trading Co. on Cooper Gulch were worked intermittently during the 
summer whenever water was sufficient, but were idle much of the 
time. Hydraulic outfits wero also mining on Bowlder, Ba.Ito, and 
Osborn creeks. 

Considerable activity was shown in drift .mining in the winter oI 
1912--13. On Dexter Creek nine plants took out winter dumps, but 
only three attempted to sluice. Water was so scarce that one outfit 
used a rocker washing with seepage water. A number of large plants 
worked in the deep mines on the coastal plain. A very rich stri.ko 
is reported from tho Golden Cow claim, on the ridge between Otter 
and Dry creoks, about 3 miles northeast of Nome. In October, 1913, 
this claim was being prospected to prove the extent of the pay 
streak. .Another promising strike was made on Manila. Creek, a 
tributary of H obson Creek. Prospecting rovealed very rich gravel 
on schist bedrock about 25 feet below the surf ace. Tho gold is 
coarse and flaky. The pay streak is narrow but is ea.id to be about 
10 feet thick. I ts length lui.s not been determined. 

The Nome Consolidated Dredging Co. operates two large dredges 
and is building a third. The dredges are working on Bourbon and 
Wonder creeks in the coastal-plain gravels. The Bourbon dredge is 
successfully working a deposit over 70 feet thick a.nd is digging 52 
feet below the wator level. Both are dri"Ven by eloctricity generated 
at a. central power plant on Bourbon Creek. Crude oil is used for 
fuel. 

The hull of the new dredge being built on Wonder Creek was 
nearing completion in the fall of 1913, and the machinery was to be 
taken in on the ice during the winter. 

Two dredges operated on the Nome beach in 1913. The Ernst 
Alaska Gold Dredging Co. is working a naITow strip of ground at 
the mouth of Rocker Gulch on the beach just below the frozen tundra­
coveTed coastal plain. 

The Berna.rd dredge was worked for a. part of the summer by the 
American Gold Dredging Co. on the beach at the mouth of Peluk 
Creek. This is a flume dredge. The first two boxe8 are fitted with 
Hungarian riffles, and below these every other box has wire screen 
with cocoa matting beneath and the alternate ones contain iron-bar 
riffles. A perforated plate at the end of t.he flume leads to the under-
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current sluice. Water is pumped by a. IO-inch centrifugal pump. 
The dredge started 150 feet a.hove the high-wa.ter ma.rk a.nd pla.nned 
to work to the water's edge, leaving a. wide cut for a. place of rapid 
retreat in case of stonn. A cut 100 feet wide was made, 2 to 3 feet 
of gravel being taken Dff with each swing of the dredge, and the cut 
being gradually deepened to a false bedrock of clay 15 feet below the 
sUiface. 

The Plein ch-edge is working on Otter Creek near its mouth. The 
company controls 1,300 acres of ground, including 500 acres on Nome 
River. In 1913 the dredge was digging just below the supposed end 
of the seco~d beach line. It appears also to be on a. submarine beach, 
for the bedrock on which the dredge was cligging is 12 feet below sea 
level. Thawing is necessary except along the present stream channel 

The dredge of the Arctic Gold Dredging Co. on Saunders Creek 
was dismantled and the machinery placed on a. new hull built on 
Hobson Creek. The dredge was placed at the upper end of the 
dredging ground and is working downstream. This causes consid­
erable dead work, as the gradient of the stream is steeper than is 
generally considered feasible for dredging, so that it is necessary to 
build a dam every 150 feet. It is thought that on the lower part of 
the stream damming will not be necessary. 

The dredge of the Julien Gold Mining & Dredging Co. began work­
ing on Osborn Creek about the middle of June. The olq dredge of 
the Gold Beach Dredging Co. on Osborn Creek sunk last winter and 
was sold to J. H. Montgomery. 

The Saunders Creek Dredging Co. has worked out its ground on 
Saunders Creek and is prospedting new ground. No mining was done 
in 1913. The Sioux Alaska Mining Co.'s dredge on Moss Gulch was 
also idle in 1913. 

The Bessie Gold Dredging Co. is building a. large dredge ori. Holyoke 
Creek. The dredge of the Nome Gold Gravel Co. on Cripple Rinr is 
expected to be in operation in 1914. 

SOLOKON B.IVBB. BA.SIN. 

Little work was done on Solomon River in 1913 outside of dredging. 
Three hydraulic plants were in operation during pa.rt of the season 
and a.bout 20 men were sluicing whenever water was adequate. The 
Seward Dredging Co. worked a hydraulic plant on Shovel Creek and 
took out two pits 8gl,tregating about 81000 cubio yards. One man 
was sluicing on Kasson Creek, a tributary of Shovel Crook. An 
outfit with a. horse scraper worked for a J(Donth and a half on Big 
Hurrah Creek, and a. little work was also done on Penny Creek, Rock 
Creek, a.nd Moran Gulch. No mining is being done on East Fork at 
present, but considerable prospecting has been carried on to determine 
possible dredging ground. 
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Nine dredges operated on Solomon River and Shovel Creek, and all 
report a fairly successful season. The dredge of the Shovel Creek 
Gold Dredging Co. was installed in 1912 and operated for six weeks. 
Considerable difficulty was experienced with low water, as the gravel 
is only 3 to 4 feet deep, so that it is necessary to dig bedrock or dam 
the stream to get sufficient water for flotation. The gold collects in 
the limestone bedrock and it is necessary to dig 2 feet of the broken 
rock. The flat above the dredge has been prospected by drilling. 

The Mulligan dredge on Shovel Creek has not been in operation for 
two yea.rs. It is a stationary land dredge and can be moved on light 
railroad rails. It turns on a circular track 12 feet in diameter and is 
equipped with open-(}onnected 1-foot cylindrical buckets. The 
gravels a.re washed in a flume above the body of the dredge. A small 
gasoline engine furnishes power to run the bucket line and to pump 
water. Three claims at the mouth of West Creek were worked out 
with this machine, which was then abandoned. Dredges of this 
type may yet be found to be well adapted for working very shallow 
deposit.a where water is not sufficient to float a boat dredge. 

The Kimball dredge is digging near the mouth of Shovel Creek. 
The dredges of the Seward Dredging Co. and the Nome, Montana & 
New Mexico Consolidated Mining Co. are working on Solomon Rive1· 
near the mouth of Shovel Creek. Four other dredges are digging on 
Solomon River between this point and East Fork-two belonging to 
the Flodin Gold Mining & Dredging Co. and two to Sivertsen & 
Johnsen. The dredge of the Solomon Dredging Co. is on Solomon 
River near the mouth of Butte Creek. The gravel at this place is 
from 4 to 8 feet thick. In the spring the ground is partly frozen, but 
no artificial thawing is necessary. The equipment of this dredge was 
recently changed from coal to oil burning engines, effecting a. con­
siderable se.viog. The Seward dredge is not working in the river 
channel proper -but in the bench deposits, where it is necessary to 
thaw the ground in advance of the dredge. 

B LUFF REGION .. 

Little work was in progress at Bluff in 1913. One ma.n was working 
e. bench deposit near the beach by pumping sea. water. No water was 
turned into the Topkok ditch. 

OOUNOIL REGI ON. 

The Council output was derived essentially from the dredges. 
Wmter work was done e.t only one plant, which employed three men. 
In the summer 125 men were mining on 23 claims. Six dredges 
were in operation during the greater pa.rt or the summer. Three of 
these were on Ophir Creek, which continues to be the principal pro­
ducer. The pioneer dredge of the district is the Blue Goose, which 
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was installed in 1903. This dredge was recently ovel'ha.uled a.nd a. 
5-foot open-connected bucket line changed to a. 3-foot close-connected 
line, resulting in· an increased efficiency. The dredge of the Wild 
Goose Mining & Trading Co., also on Ophir Creek, is the largest pro­
ducer of the district. The other Ophir Creek boat is the flume 
dredge which for a. ti.me was operated on Melsing Creek . 

.Another dredge was installed by the Flume Dredge Co. on Melsing 
Creek late in the season of 1913 and ran for about two months. 

The dredge of tho Star Dredging Co. has been working on Mystery 
Creek 3 miles from the mouth of the creek and 4 miles northeast of 
Council City. The gravels a.re from 2 to 15 feet thick and overlie a 
clay false bedrock where much of the gold is found. The dredge has 
a 60-foot flume, 5 feet wide. The upper 15 feet is fitted with railroad 
iron set longitudinally, and the rest of the flume has Hung~a.n 
riflles. The buckets dump into a hopper and the gravel falls on a. 
grizzly, through which the water for sluicing is forced from below. 
This spout of water n.nd o. gate of iron bars in the sluice box are 
designed to break up the clay, but are ineffectual, as it is necessary to 
keep a sluiceman constantly forking disintegrated material in the 
flume. The dredge was recently sold and will be moved to new 
ground. · 

The W a.rm Creek dredge bad a f a.irly successful sea.son, considering 
the lack of water. 

Besides the dredges, several other large plants and a. number of 
smaller ones were in operation. Possibly 30 men, a.side from those 
employed on the dredges, were mining on Ophir Creek. Three hy­
draulic plants worked pa.rt of the season and several men were 
sluicing. At the mouth of Melsing Creek a. plant which was mining 
a. bench deposit took out one pit with a. steam scraper, but was forced 
to quit for lack of water. Mining was also done on Crooked, Dutch, 
Sweetca.ke, Elkhorn, and Camp creeks. 

On I XL Gulch1 a. tributary o( Fox R iver, one man mined on a. sma.11 
sea.le. The supply of wa.ter obtained by jmpounding the flow from 
springs was sufficient to sluice for a. few hours at a. time. Little work 
has been done here, but considerable ground has been prospected and 
is being held for hydraulicking or dredging. 

O.A.BADEP.A.G.A. RIVER BASIN. 

The Ruby Dredging Co., working on the Casadepaga nea.r the 
mouth of Ruby Creek, experienced considerable difficulty with large 
bowlders, but otherwise had a. successful season. The property of 
the Casadepaga. Gold Dredging Co. on lower Willow Creek was 
recently transferred to the Willow Dredging Co. Water was so low 
on the creek that it was necessary to cease opera.tions soon a.f ter the 
:first hard freeze. 
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On Willow Creek above tho dredge one hydraulic plant employeu 
four men, and several men were sluicing. No mining was being done 
on Ruby Creek, but oss~roent work is kept up on claims that are 
being held for dredging ground. 

Two dredges wero idle on Goose Creek, as there was :not sufficient 
water to run. One o! these, which was locally called the Golilbottom 
dredge, bas been bought by the Nome, Montana & New Mexico Con­
solidated Mining Co.1 and will be operated in 1914. The Goose Creek 
dredge bas been purchased by the Oro Dredging Co. It will be 
remodeled and moved to Elkhorn Creek, where it is to bo operated 
in 1914. 

moN CB.EEK REGION. 

More mining was being done on Iron Creek and tributaries in 1913 
than !or several years. From 70 to 80 men were at work sluicing and 
prospecting. Water was sufficient to work tbe creek claims. On 
Sherette Creek one outfit employed five men to do assessment work. 

PORT OLARENOE PRECINCT. 

In the Port Clarence precinct a.bout 125 men worked a greater part 
of the summer, but some of them were engaged in construction work. 
A dredge was installed on Sunset Creek and worked over three months 
with good results. In the main it worked in thawed ground, but 
points of frozen gravel which project into tho river will h ave to be 
thawed before they can be worked. This will be done by stripping 
and steam pointing. The bedrock consists of greenstone schist and 
limestone and contains so much go1d in tho crevices that it is necessary 
to remove about 3 feet of the mck. A cut 300 feet wide includes two 
pay streaks and intermediate areas containing more or 1638 gold. 
Plans a.re being made for the installation of another dredge on Sunset 
Creek in the near fu turo. 

The Johnstone dredge was operated on Budd Creek nea.r tho 
mouth of Windy Creek for 23 days. It was necessary to work 
through much bauen ground to get to pay gravel, and thon some 
difficulty was experienced with frozen ground. It will be necessary 
either to strip the ground o.nd aUow it to thaw or to tba.w it art.i-
1icially. This dredge was built in 1912 and was rwl 30 days. 

The tin dredge on Buck Creek, in the York district, ran only six 
weeks and closed for lack of water. 

A dredge was ta.ken to Dick Creek, a tributary of Serpentine River, 
by Flodin & Hutton, but was not installed, as no ground ha.a been 
prepared for dredging. 

Sullivan & Dobson prospected American River for the Budd Creek 
Gold Dredging Co. They plan to install a dredge in the near !uturo. 
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XOUGA.ROX REGION. 

In the Kouge.rok region the drought was severely felt. About 75 
men worked part of the season, but all work was curtailed by lack of 
sufficient water during the entire season and by the early freeze-up. 
By the middle of September few plants were still in operation. 

Dahl Creek was nearly dry. Four outfits tried to sluice, but had 
sufficient water to work only one claim at a time. Two men worked 
on Coffee Creek. Quartz Creek was dry, but one man performed a 
little dead work. No work was done on Windy and Coarse Gold 
creeks. At the mouth of Little Windy Creek considerable prospect­
ing was done but no sluicing. The ground is being held for dredging. 
Two outfits mined on the North Fork. 

The Wall Real Estate Corporation, owner of the North Star 
Ditch, was prepared for extensive operations, but could do little 
mining. Near Taylor Creek a hydraulic elevator was run for 10 days. 
At this place the river has been turned into a. new channel and the 
old channel will be mined. This company intends to install a. dredge 
in the near future. 

A claim near the mouth of Dreamy Gulch was ground-sluiced, and 
a winier dump which was obtained by drifting beneath the river was 
partly worked. Two outfits mined on Kougarok River between 
Taylor a.nd Macklin creeks. Five outfit.a employing about 15 men 
were at work on Macklin Creek. George James was constructing a 
ditch to take water from Schlitz Creek, on Serpentine River, to Mack­
lin Creek. 
, The dredge of the Alaska-Kougarok Dredging Co., locally known as 
the Kelliher dredge, is ~ on Kougarok River above Macklin 
Creek. The company is said to own a mile of dredging ground along 
the river, consisting of a broad flat 600 feet wide. The dredge has 
cut one strip 100 feet wide for 2,500 feet along the river and has 
started to make a. parallel cut in the adjoining area., which has been 
artllicially thawed. The thawing is accomplished by ground­
sluicing off a foot and a half ol moss and muck, :which overlies a layer 
of frozen muck a.nd lenses of clear ice. This material is in part 
broken by blasting and then thaws naturally by exposure ~ the sun 
and air. Water for sluicing is obtained by two ditches, one to 
Trinity Creek and one to Columbia Creek. The latter was recently 
cut and will be :finished in another sea.son. 

Above the Kelliher dredge three outfits mined from June until 
September. 

J1'AIRH.A.VEN DISTRICT. 

In the Fairhaven district four dredges were in operation in 1913, 
o.nd ea-0h had a fairly successful season. One of these was on Candle 
Creek, one on the Kugruk, and two on Inmachuk River. The 

.... .. 
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Kugruk dredge was installed in 1913 and operated for about a. month 
and a half. Other dredges which are planned for this region may be 
installed in the near future. Representatives of the Dearborn Invest­
ment CO. extensively prospected the company's holdings on Kugruk 
River last season and expect to install a dredge in 1914. It is also 
reported that another company will put a dredge on Independence 
Creek, a tributary of the Kugruk. 

The Keewa.lik Mining Co. on Candle Creek employed 25 men during 
the spring and 15 in the summer, but work was confined principally 
to dead work, as there was little water for mining. Several large 
plants were sluicing, but the output was small. On the Inmachuk 
the Fairhaven Ditch & Water Co. employed about 100 men. The 
winter output of 1912-13 wa.s exceptionally small, owing in part to 
a. shortage of coal. 





LODE DEVELOPMENTS ON SEWARD PENINSULA. 

By THEODORE CHAPIN. 

GENERAL CONDITIONS. 

During the later part of the summer of 1913 a few of the lodes 
in the vicinity of Nome were visited and information was gathered 
regarding dev&lopment of lodes in other parts of Seward Peninsula.. 

The only metals being commercially extracted from bedrock on 
Seward Peninsula a.re tin and tungsten. 'rhe development of these 
lodes, the erection of a test mill, and the production of nearly 5,000 
pounds of concentrates of tin and tungsten constitute the most nota­
ble achievement of the year in lode mining in Seward Peninsula. 
Lodes bearing gold and silver have produced ore in the past, and 
although none are in successful operation at present several give 
promise of future production. On one property a short distance from 
Nome a mill has recently been erected and some ore tested. On an­
other property a lode carrying nearly 50 per cent of antimony sul­
phide and notable amounts of gold and silver has been opened and 
awaits the capital necessary for its operation. Lodes carrying other 
metallic sulphides are known. Deposits of copper, lead, and graphite 
have been pro3pected, but have not contributed any notable produc­
tion. Bismuth, iron, and arsenic sulphides are not known to occur 
in workable quantities in the quartz lodes, but may prove valuable 
for the gold they contain. Deposits of iron oxide have been reported 
near tidewater a short distance from Nome, but have never been. 
developed. 

GOLD. 

On account of the great amount of placer gold which this region has 
yielded, the principal interest in lode mining centers in the discovery 
of gold-bearing lodes. The opening of gold-bearing fissure veins and 
other workable deposits in this vicinity has helped to remove the 
prejudice aga.inst lode mining and to stimulate interest in prospecting. 
The greatest activity in lode prospecting in the vicinity of Nome has 
been on .Anvil and King mountains and on the divide between Anvil 
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and Glacier creeks. (See fig. 13.) Recently a number of claims have 
been staked and the necessary assessment work done, but what is 
generally recognized as development work is rarely carr ied on, wd, as 
a. rule, surface cuts are the only workings. 

Cape NorT'!e 
X Lode p rospector mine 

~·1011u 13.~e«lb map i;boTIJ:ig tocaUon of aurtreroa:s lodes IMlll' Nome. 

GEOLOGY. 

The prevailing rocks in the vicinity of Nome belong to what has 
been ca.lied the Nome group,1 and consist of schists containing fune.. 
stone beds and locally intruded by greenstone and granite. There 

t Mo!llt, P. H ., Ooology of Ule Nomo and Ol'Ul4 Centzal quadra.llgJllll, ~; U. 6. Gtol. 8uney Bull. 
633, Pl>- 26-28, 19~. 



are also extensive deposits of gravel, some of which a.re marine and 
some fluvie.tile. The schists are broa.dly classified as chlori tic, felc:Js.­
pa.thic, and ailiceous graphitic scblsts. All the lode deposits a.re 
found in the Nome group and the included intrusive rocks. 

TYPES 0'1! GOLD LODES. 

The gold lodes of the Nome region a.re divided into two genera.I 
classes-vein deposits and disseminated deposits.1 The veins in­
clude those deposits in which mineralization occurred along more 
or less well defined structural planes. They contain a considerable 
amount of quartz or calcite gangue. The disseminated deposH.a 
occur in fracture zo11es1 mineralized by gold-bearing solutions th.at 
penetrated along minute openings. Such deposits are poorly de­
fined and grade insensibly into the surrounding rocks. These two 
modes of occurrence are not sharply differentiated, but show grada.­
tions from one to the other. On the basis of vein material the vein 
deposits a.re divided into quartz veins, calcite veins, and veins com­
posed of quartz, albite, and chlorite. The quartz -yeins are the only 
ones thought to be commercially important, although calcite veins 
a.re known to carry free gold. The a.uriferous quartz veins have fur.. 
ther been separated into two classes, onein which the gold is apsociated 
with the sulphides of iron, o.rsenic, and antimony or other minerals, 
and one in which the gold h as no mineral association except with the 
quartz. 

In the sulphide-bearing lodes, whether fissure veins or disseminated 
fracture zones, the gold either ooours free in the sulphide or inclosing 
quartz or is present in a state of chemical combination. A division 
made on this basis is the most important classification from economic 
considerations, as the deposits of the two kinds require entirely diHer-­
ent pla.nt:B for the treatment of the ore. Failure on the part of oper­
ators to determine the character of the ore in depth has caused con­
siderable loss in the erection of machinery not suitable for treating 
the ore. 

The gold-bearing lodes of Seward P eninsula. have been character­
ized ' as a type of Alaskan deposits peculiar to this region, aa it has 
never been proved that they bear a genetic relation to intrusive rocks, 
like most of the other gold-lode deposits of .Alaska.. This is true of 
the greater number of the lodes, but a type which appears to be some­
what different from those previously described and apparently di­
rectly connected with intrusive rocks is found in a mineralized dike 
(p. 405). Th.is lode, which was recently opened, may not prove to be 
of economic importance, but is interesting as a new type of lode in this 
vicinity. 

I Kol!lt, F. B., op. aft.., p. l28. 
• BJ'OOks, A. B., O.olol!Gr.tunaof Aluk&n me\alWuous lode: U. 8. Geol. Survey Bull. '80, p. 70, 1911. 
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KINES .AND PROSPECTS. 

NEW ERA MINE. 

The property of the New Era Wning Co. is a.bout 6 miles north of 
Nome. (See fig. 13, p. 398.) The claims are located on Snow Gulch, 
a tributary of Glacier Creek, and on Kanoma. Gulch, a small branch 
of Snow Gulch. The ore bodies are stringer lodes and disseminated 
deposits in schist and occur near a limestone contact. 

The principal underground development consists of a. tunnel 315 
feet long, driven to crosscut the lode, which is said to strike-about 
northeast and clip 40° NW. At the time the tunnel was visited a 
cave-in rendered it inaccessible, so only surf ace workings could be 
exa.mined. The face of the tunnel was said to be IO feet in ore, but 
the entire width of the lode had not been determined. The lode, as 
judged by specimens from the dump, is composed of stringers of 
quartz with much included schist, both quartz and schist containing 
considerable pyrite and arsenopyrite. The arsenopyrite occurs as 
small irregular bunches and as isolated crystals in both vein matter 
and schist and appears to be contemporaneous with. the quartz. 
Some of the pyrite may perhaps have the same relation, but most of 
it is of later origin than the arsenopyrite and fills fractures which 
penetrate that mineral. A small amount of albite occurs with the 
quartz. Small bunches of calcite were seen in pyritized schist, but 
their relation to the quartz was not determined. 

No visible gold could be detected in any of the samples taken from 
this tunnel, not can free gold be obtained on crushing the ore. The 
gold is contained in the sulphides and extends into the wall rock for 
a considerable distance. The qua.rtz stringers are frozen to the schlst 

· a.nd do not easily sepa.rate from it, but this is not a serious obstacle, 
for the included 'schist is mineralized. As the wall rock also contains 
gold, the width of the minable rock must be determined ·not by the 
walls of the vein matter but by the distance to which the mineraliza­
tion baa penetrated the walls. Assays on ore taken from the tunnel 
show high values, but inasmuch as many of these assays were ma.de 
from very small samples, they carry little weight in determining the 
average value of the lode. 

On the ridge between Nakoma. and New Year gulches, at an 
elevation or' 600 feet, an opening ha.s been made on a lode which 
strikes N. 60° E. and clips 75° NW. The lode is about 6 feet wide 
and is composed of schist cut by nonpersistent lenses of quartz with 
few sulphides. The gold is concentrated a.long the f ootwall of the 
lode, whore particles of visible gold occur in gash veins. Assays 
ma.de on about 5 inches of the footwall are said to have shown high 
values, but the conditions under which this material was selected 
are not known. 
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A short distance below thls opening is a. mineralized zone ol schist 
100 feet wide. It occurs a.t a. limestone contact a.ad appears to be 
a. deposit of the dissemina.~ type. A small opening had been ma.de 
but did not penetrate the oxidized surface zone, so the unaltered pa.rt 
of the ore body was not visible. The surf ace zone is soft, decomposed 
chloritic schist of dark-green color minutely seamed @.long fractures 
with. tiny threads of iron oxide, evidently derived from the oxidation 
of th.e pyrite which occurs as impregnations in the schist. Quartz is 
not visible except a.s lenses in the schist. The managors report that 
careful sampling across the surface of th.is lode indicated the presence 
of gold in commercial quantities, but a test mill run of 150 tons of 
the ore showed th.at only a portion of tho gold contained is free­
IDllling, for less than half the amount indicated by the assay was 
recovered on the plates. The surface portions of the lode may have 
a gold conU\nt much greater than the lower portions, fol' the gold 
contained io. the surf ace zone may be the residual concentration from 
a. considerable vertical section of the vein, now removed by erosion. 
Considerable prospecting will be necessary to determine the gold 
content at depth and the size and extent of the ore body, inasmuch 
as the lode of this cha.ra.cter is not as regular as a fissure vein. 

The custom stamp mill at Nome was ts.ken over by the New Era 
Mining Co. upon its reorganization last year and placed on the prop­
erty at Snow Gulch. This was a great convenience in making test 
runs, but it was soon evident that the mill wa.s poorly equipped for 
treating the ore, for much of the gold was not recov'erable by the 
simple process of crushing and amalgamation employed in th.is mill. 
Plans for testing the claims with a diamond drill have been ma.de. 

About half a mile southwest of the New Era. tunnel, at an elevation 
of 450 feet above sea level, the Golden Eagle claim has been staked 
on a. lode which appears to be the same one cut by the New Era 
workings. The lode is being prospected by a. drift tunnel, which at 
the time of visit was about 50 feet under cover. The vein where 
exposed on the surface was only about 6 inches thick, but it grows 
wider with depth and a.t the f a.ce of the tunnel has a thickness of 
over 6 feet. It is composed of dull opaque quartz and carries no 
sulphides. The opera.tors state that samples representative of the 

. ore of the entire vein showed commercial v&luee . 

. urvn. OREEK. 

A little prospecting has recently been done on Anvil Creek, but a.t 
the time of visit no work was in progress. Nea.r the mouth of Quartz 
Gulch a. lode with a general northeast strike a.nd steep northwest dip 
has been opened in several places by shallow surf ace cu ts. The lode 
is a crushed zone in schist filled with reticulating veins composed of 
quartz and a carbonate which appears to be dolomite. The exact 

60563°- Bull. 692-1~26 
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composition of this mineral was not determined, but chemical tests 
show it to be a carbona.te of calcium and magnesium with only a 
trace of iron and to be near the composition of dolomite. 

The metallic content of the lode consists of pyrite and arsenopyrite, 
which appear oo have been introduced at different times. The 
arsenopyrite for the most part occurs as large crystals and irregular 
masses in both quartz and dolomite and is evidently contemporaneous 
with the prima.ry vein formation. The pyrite is of later origin and 
occurs as reticulating veins cutting the quartz-carbonate vein and· 
including grains of the arsenopyrite. 

A claim on the ridge between Anvil Creek and Snake River, near 
the north end of the knoll west of Banner station, has been prospected 
recently. An irregular body of quartz was opened by a shallow sur­
f ace cut, but not enough work was done to show the relations. No 
well-d~:fined vein is in view. The lode consists of dull-white quartz 
with no sulphides or visible gold. Stringers of quartz penetrate the 
schist, and blocks of schist a.re included in the quartz mass. 

OOLDBOTTOM CREEK. 

Considerable development work is reported to have been done on 
the Connolly & Jensen quartz mine, on Goldbottom Creek. Th.is 
property is equipped with a small stamp mill run by water power and 
was necessarily idle during the drought of the summer of 1913. I t 
is stated, however, that a quantity of ore is ready to be milled when­
ever water is available. 

COOPElt GULC1I. 

Near the head of Cooper Gulch, about half a mile east of Anvil 
Peak, a little work has been done on a calcite vein. A number of 
openings have been made on th~ lode, but the only accessible one was 
a short open cut which showed a reticulating vein of calcite. The 
strike of the vein is in general N . . 20° E., but it is very irregular in 
direction and dip. In places it stands vertically, but in others it 
flattens out into lenses that lie Marly horizontal. The country rock 
is schistose limestone. 

A short distance to the ea.st, noo.r the limestone con ta.ct in the schist, 
another claim is being prospected by a short tunnel that exposes the 
lode for a few feet. The lode is defined by two polished vertical wa.lls 
about 4 feet apart, which inclose ledge matter and brecciated schist, 
all more or less mineralized. The interior and borders of the lode are 
composed of bodies of ferruginous calcite, between which are masses 
of crushed schist that has been partly replaced by calcite. The cal­
cite of the veins and the replaced areas has been altered in large part 

· tO limonite, which gives a rusty appearance to the entire lode. Some 
shattering evidently followed the formation of the lode, a.s calcite 
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veinlets fill Cractures that penetrate vein a.n.d wall rock. No sul­
phides or gold were seen on specimens of the rock. 

DEXTER CREEK. 

On Dexter Creek about 300 f eot above the mouth of Grouse Gulch 
a prospect tunnel ha.s been driven for a distance of 400 feet. The 
wall rock exposed at the portal, the only part of the workings accessi­
ble at the time of visit, is decomposed mica schist, and the entire 
tunnel is said to be in rock of similar character. No evidence of 
mineralization is apparent, although the inclosing rock is reporte<l to 
contain gold. 

Assessment work on a number of other claims in this vicinity is 
reported, but little work has been done in developing them. 

SLISOOV1CH . MI.1'1-i:. 

Several quartz veins containing antimony have been opened on 
Seward Peninsula, but only one of them, the Sliscovich mine, has 
been developed to a producing basis. This property, situated near 
the head of Manila Creek, at an elevation of 1,100 feet (fig.13, p. 398), 
was staked in 1905, and a little work has been done on it ea.ch year 
since. The vein, which strikes N. 60° E. and dips 45° NW., was 
traced on the surf ac-0 for over hall a mile, nearly across the basin of 
Manila Creek. Besides a number of prospect pits two openings have 
been made to develop the lode. A short distance below the point of 
discovery a 50-foot adit was driven to crosscut the lode, but no 
further work was done at this place. The main opening is at e.n. el&­
va.tion 100 feet lower. There nn a.dit was driven 315 foet to the lode, 
which was opened by an inclined shaft for 100 feot. 

The lode iS composed essentially of dull, opaque quartz and stib­
nite, the sulphide of antimony, in approximately equal amounts, 
although slight variations in the proportions of tho two minerals 
appear from place to place. Near the surface the antimony pre­
dominates, and in places nearly pure stibnite occurs in small bunches. 
A number of assays and analyses have boon mado on samples of tho 
ore, all of which show rather constant antimony, gold, and silver. 
An analysis made on a small shipment of ore said by the owners to 
have been obtained by accurate sampling of the vein was submitted 
for chemic I\! determination and showed the following: 

Gold and silver not publiahed. 
Antimony (Sb) ••...•.........................•..•••..•..•.•... 35.0S 
Sulphur (S) .•. •......••......................•................. 13. 79 
Silica (Si0 2) .......... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 48. 80 
Molybdenum (Mo) ...•... .......•.......... . ................... None. 
Qualitative araenic (Aa) .••.••..•. •.. . •....... ..• ..•.•...••...••. None. 
Wet lead .....•.... .•................•....... ....... ... . ....... Tr.i.ce. 

Lime and inagnesia pnieent bui not de~ed quantitatively. 
97.64 
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An analysis by the Tacoma. Smelting Co., of Tacoma, Wash., showed: 
Gold and silver not published. 
Antimony. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86. 40 
Silica................ . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49. 00 
Iron............................................................ 6.10 

90.50 

Although locally refeITed to as "the antimony mine,'' the property 
is being exploited solely for ita content of gold and silver. The 
antimony appears to be of later origin than the quartz. Brecciated 
vein quartz bas been healed by masses of stibnite that have inclosed 
quartz fragment.a and penetrated them as tiny veinleta of the sulphide. 

The gold has two modes of occurrence. .A po.rt of it is free and may 
be seen readily in picked hand specimens (Pl. XVIl). An examina­
tion of polished sections shows the greater part of the visible gold to be 
associated with tho s tibnite and to occur along the borders of the 
stibnite areas or in the connected cracks and veinlets which penetrate 
the quartz. It was probably int1·oduced with the antimony. A 
small amount of the gold, however, has no apparent connection with 
the stibnite and may have been introduced with the quartz prior to 
the sulphide mineralization. The free gold is not evenly distributed 
throughout the vein but occurs in bunches a-Dd appears to be more 
plentiful in the surlace portion of the vein. The greater pa.rt of the 
gold contained is invisible, occurring in a. state of chemical combina.­
tion with the stibnite. It may thus be soen that the lode owes its 
economic value to the sulphide mineralization, for most of tbe gold 
in both modes of occurrence was introduced through this agency. 
Locally the lode widens and narrows, varying in thickness !rom about 
20 inches to 3 feet and appearing to widen and to become a little 
steeper with depth. · 

The country rock is dark-green chloritic schist composed mainly of 
quartz, chlorite, and colorless mica, in large part muscovite, with 
accessory amount.a of calcite, epidote, hematite, and zircon. Bor­
dering a seam of gouge that defines the footwall oi the lode, about 15 
inches of the wall rock has been altered to a mass of quartz and seri­
cite with considerable white pyrite in small aggregate. The altered 
wall rock also contains small seams of gouge. The country rock 
along the hanging wall also has been silicifi.ed, but to a. lesser extent. 

Ore has not been mined regularly, but several small shipments have 
been made primarily for mill teste to determine the value of the ore. 

OHABLEY OREEK. 

Bismuth-bearing quartz veins occur on Charley Oreek, a small 
stream which enters Sinuk River about 25 miles north of Nome. 
Moffit 1 visited this locality in 1906 and noted the occummce of two 

1 Mo.lllt, J'. JI., op. oJt., p. 183. 
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parallel quartz veins that were found to carry bismuth. These veins 
are about 8 and 12 inches thick and are separated by 16 to 18 inches of 
schist. They occur in stril<e join ta dipping 50°-60°. At that time 
they were traceable on the surf ace for only a. short distance because of 
the covering of slide rock. It is repor ted that recent prospecting on 
Charley Creek bas uncovered a. 4-foot quartz vein that carries 15 per 
cent of bismuth and a. fair gold content. This locality was not visited 
in 1913, but a sample of tho ore was obtained. It is composed of dull 
white aud gray quartz, with small masses of intergrown native bis­
muth and bismuthinite (bismuth t.risulpbide). 

SLATE CREEK. 

A prospect is boiog opened on Slate Creek, a small stream which 
flows into Kruzgamepa River from tho south 4 miles east of Salmon 
Lake. Tho lodo is n. minerulized dike cutting greenstono. The rock 
is badly woatherod, so lhl\t its original character is in doubt, but it 
appears to have boon n. .fine-grained quartz-feldspar rock in which all 
the feldspar is now replaced by sericite and kaolin. The dike has been 
fractured and filled with forruginous calcite that has partly replaced 
the included fragments and the walls. A later fracturing of the lode 
was healed by irregular veinlots composed of quartz nnd calcite 
deposited simultaneously. No assays of t his lode wero made, but 
small amounts of gold were obtained by crushing and panning t he 
rock. The ledge, which is about 3 feet wide, strikes east and dips 
70° N. 

A short distance south of t he open cut mentioned is o.n outcrop of 
rock which appears to be another dike about 10 feet thick and parallel 
to tho one described. It is an even-textured rock of gray color and 
very fine grain and, like the other dike, was probably o. quartz-feldspar 
intrusive. Quartz, the only original mineral now found in it, occurs 
with a finely granular mass of epi<lote. Traversing tho rock in many 
directions are irregular veinlets composed mainly of a green silvery 
micaccous mineral which proves to be cWorile. With it are asso­
ciated a number of other vein minerals-quartz, albite, calcite, 
epidote, and a colorless amphibolo wrucb is probably tremolito. This 
dike is not thought by the prospectors to be of economic value, and 
work has therefore been confined to the other lode. 

The country rock is fin&-grained greenstone. I t is evident that 
this was originally a basic igneous rock, but it has boen entirely 
recrystallized. Green bornblonde is the most conspicuous mineral, 
but considerable amounts of cblorito and epidote aro present. Gamet 
a.nd pyrite are abundant and may bo readily seen in the hand speci­
men. Albite fills tho intcrspnces and includes rutile and titanite and 
fragments of other minerals. 
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The claims co....-ering this property were located on Slate Creek haH 
a. mile a.hove the mouth of Rock Creek in the spring of 1913. .At the 
time of visit the only development work done was a small surf ace cut, 
but plans were being ma.de to open the lode by an inclined shalt. 

IRON. 

Dep®ts of iron ore in tbe Nome region have been prospected and 
a. number or locations have been recorded. The property, composed 
of four groups of claims, is located on Sinuk River and some of it.~ 
tributaries, a.bout 18 miles from the coast and 20 miles northeast of 
Nome in a. direct line, although the route traveled to reach it is about 
30 miles long. This locality was not visited, and information regard­
ing it was furnished by the owners of tho claims. The bedrock i.3 
described as consisting of chloritic, micaoeo1.•s, and ta.loose schists, 
cut by sills and dik~ of green.stone and overlain by limestone, inclos­
ing the bodies of iron ore, which covers an 'area 25 miles long and 10 
miles wide. Development work has been done only on the Monarch 
group, situated between Sinuk River and W a.shington Creek. One 
shaft and 30 open trenches on tbi.s group of claims have disclosed a 
large ore body. Specimens of ore in the possession of the owners 
of this property were examined. The highoo~grade ore is composed 
es"lentia.Uy of limonite1 which is rather massive except along tho 
numerou~ open spaces, where botryoida.l and me.mmillary forms ex­
hibiting fibrous texture are well developed. A little hematite is also 
present as narrow layers separating the ma~c;ive from the fibrous 
limonite. Ore of poorer grade contains more or less limestone. 

The following analyses furnished by the.owners of tho claims were 
made by the Western Steel Corporation, of Seattle, on samples said 
to be representative of the ore in various cuts: 

Jnm. Sillca. ' Pbos-
Yaap.. 

pbOrus. -
5&. 70 2.14 0.020 0. •• 
63.92 8.05 .cm .74 
~.85 3.M .010 .38 
67.M 4.82 .015 • 70 
37.111 .llO . OIK • 90 
U.29 2. 70 .017 11.22 

The following report was ma.de by the Pacific Coast Testing Labora­
tory on samples c;ubmitted to it by the owners of the property: 

lron. Bllica. Phoe· Manp. LIJIM. pborm. -· ------
53.88 7.07 0.047 0. 83 ·········· 45..34 4.15 .00 • 811 "'28:00·· 34. 70 1.00 .038 .92 

Some. gold i~ also reported, but no assa.y returns are available for 
publication. 
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No work other than that necessary to bold the ground is being done 
on this or the adjoining groups of claims, althougb for years there 
have been. indefinite plans either to open the property and ship the 
high-grade ore or to erect a plant on the ground :for its tr&atment. 
Natural resources uhich might be utilized for. the production of power 
are available near by. A hot spring 2 miles below the location of the 
claims is said to maintain a uniform flow during summer and winter 
and could possibly be used to generate electric power. Another 
possible resource is coal. Coal-bearing rocks outcrop on Coal Creek, 
a tributary of Sinuk River, a short cliqtance below the iron prospects. 
It is reported that a tunnel driven to proc;pect the coal cut 17 thin 
seams ranging in thickness frf>m 3 to 16 inches. The coal is said to be 
of bituminous grade and of fair quality, but the extent of the coal­
bearing rocks is not known.1 

TIN. 

Ever since placer tin was first produced on Seward Peninsula search 
for its bedrock source has been continued and a number of tin-bearing 
lodes have been located, but no regular production has been main­
tained. In 1906 the Bartels Tin Mining Co. milled 10 tons of con­
centrates, the :first and until this year the only production recorded 
from tin lodes in Alaska. 

The Lost River tin-bearing lode prospects are located 6 miles from 
the coast, on Cassiterite Creek, a tributary of Lost 'River, in the ex­
treme eastern part of Seward Peninsula. This property has recently 
been taken over by the Jam.me Syndicate and actively developed. A 
small concentrating plant erected in the spring of 1913 was operated 
for about two months to test operating conditions fully and produced 
5,000 pounds of concentrates containing over 60 per cent of metallic 
tin and 11 per cent of tungsten. The ore bodies of this loca~ty are 
described as mineralized dikes of quartz porphyry which cut the Port 
Clarence limestone and are intimately connected with granitic 
intrusions.2 Plans for future development include the installation of 
a larger plant on the property, as well as a smelter at Seattle. 

On Ear Mountain during the summer of 1913 a party of men were 
prospecting a tin lode and found tin in sufficient quantity to encourage 
further winter development. The ore is reported to lie in a shear 
zone in the granite. 

Tin lodes are known also at Brooks Mountain, a.t Cape Mountain., 
and on Buck Creek, but little work has been done at any of these 
place.s recently. 

1 Collier, A. J., The gold placers of parts of Seward Peninsula, Alaska: U. s. Geo!. Survey Bull. 328, 
p. 84, 1908. 

s Knopf, Adolph, Geology of tbe Seward Penillsula tin deposits, Alaska: U. s. Geol. Survey Bull. 358, 
p. <l9, 1908. 
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