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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 orAlllSlca, 1904(to10l2): U. S. Oeol. 8111V9J' 
Bull. 2$9 (~, 314, 34.5, 3791 442, 480, 52C1 and 642, respeoth·ely). 
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. 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 JackWade; 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. 

http:Micha.el


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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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 
Geologic recmnaia;ance surveys...... ... ........... . ........ . 17,450 
De~ed gaol~~ eu.rv~ys.: ... . ..... .. . _... ... . ___ . .. . ...... . 5,350 
Special geologic mvestlgallons......... ... ... . . ..... . . .... . . . 11,100 
Reconnaieeance topographic 11urveye ... . ......... ...... . . ... . 7,400 
Del.ailed topographic 1nnveys ..... .... ........ . . ... . .. . . ... . . 20, 700 
Invcst.i.gation of water resources ................. .. . ..... ... . . 6,800 
ColJecting irtat.ietics of minerol p roduction .......... .. ........ . 1,250 
M.U!cellaneoU11, including adminiJtn.tion, inspection, clertcal 

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

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. 

Progrua o/1UMJey1 in .Alcul:a, 1898-1913. 
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Sf. m. Bf. -. Sf . 111. Bf. 111. Bf. m. Sf . m. .JITlu. 
111118••••••• ••• . ••• •• 148, 189 9, :.00 ••••••••••••••• 12, &IO 2, 070 •••••••••••••••••••••••••• . ••• 
18119•••••••••••••••• ~.ooo 11,000 •••••••• ••••• •• s,8llO •• •••.•••.•••••••..•.••...•• . •..... •••• 
1900•••••••.• •. •• ..  eo,ooo a ,aoo 11.100 •• ••• •• ll30 u , 100 .....•.•.•...••••• ••• .•.• . . ••• 
190l ••••.• •••••••••. eo, ooo 11,200 6, 800 .•.••.. 10.~ 6, •60 .••.••. ••.•.•. ..••.•• .•.•.•••• 

eo, ooo 11,950 10,000 . ••• ... s , 3:!0 11 ,9ro 95 •...••••••.. ......•.. .•
19CO••• ····· · ·· ·-·· llO:l •••••••••••••••• eo,ooo 6,ooo s,ooo tie • •••••.• ts,ooo .•..............•............. 

eo,ooo •,060 a,.500 .. ..... aoo 11,00 •s;> 88 19 ......... .••190f••• • • •••••• • • • • • 

1905•••••. ••••••••• • Sl,000 4,000 4, 100 6311 •·•·•••• 4,880 i87 ~ 28 •. . ....• •. .• 
SI,000 6, 000 4, 000 t21 . • • • • • • • 13, :.00 40 • • • • . . • • • • • 14 2811 

1907••••••••••• •• ••. 
1908•••••••••••• . . •• 

Sl,000 2,600 I , -tOO 442 •••• ••.• 11, l:IO 601 95 111 48 467 
1908••• ••••••••••.• • SI, 000 2,000 2, 850 ll04 • . • • • • • • 3,Im 427 711 9 6..1 6511 
l!IOll • • • •.•••••••.•• . 90,000 11,100 6, llOO 400 11,190 6, HO 444 ••••••• • . .. 81 703 
mo.. ........... .. . 
 90,ooo •. ...... s.~ n1 ........ ia,ms aa •.... .. .... oo m 


100, 000 8,000 10,~ 495 • •• •• •. • H,400 244 .. .. ••• ••• • 68 30l> 
1912••••••••• •••••• • 
1911 •••••• •••••••••• 

90,000 ••••••.. 2,000 w ........ ......... :ns .. ....• .... 1111 381 
ma .. ............. . 
 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 ····-····-·· 
Percmtage or total 

.,.olAl&Ua.... 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. 

http:DW'llht.rd
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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 

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. 

i 
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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
the Survey in 1898.3 Further surV'eys in this field, .were planned for 

1 

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 

I 	 the ~otal lode pro.duction and the productio11: by q~stri?ts .. Far differ- · 
ii'. 	 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 Paper45, 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. Bulletin 

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 Riverto LituyaBay. lnit lies the BeringRiver 
coal field, with its high-grade coals. Coal, probably of a bituminous 
character, has been found in the foothills north of Ya.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 Ya.kataga. Gold beach placers have been worked a.t Yaka.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 Yentna 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. 



22 MINEllAL RESOURCES OF ALASKA, 1913. 

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 ofBering 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 andTana.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 auriferous 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 subbituminous 
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. 

http:Chise.na
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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 · subbituminous coal. 
Coal is also known to occur at Wainwright Inlet and near the mouth 
ofAnaktuvuk 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 thegold-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 theextended 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-evidentthatunless there is gold in bedrock, a subjectalnmdy 
discussed, placers cannotbe formed. Inmost of the rich placer district.a 
there was more or less concentration of auriferous material byweather
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 ofgold.pl&cers has been discussed by the w.t'iter Jn Thegold placersofparts of Seward P&
Dillsula, Alaska: U.S. Oeol. Survey Bull. 328, pp. 111-139, 1908. 
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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. 


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 

http:Rampa.rt
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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. 

http:Yaka.ta.ga
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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 fa.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.insome 
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 potentialsource 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 
westside of Kenai Peninsula, and the ea.meformation 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 ofcool larnh in Alad:a coal field1. 

nec1on. 

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

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

AertL 

28.8 18,CU 
Bemlbltumlnou1. .. • .. .. .. •.. .. .. .. •.. .. .. .. .. ..• .. .. .. • ..................... . 


WAtallWlka coal fleld: •. o 

1$.6 9,!l20 

... a 28,&S2 

2, 500 ~~iDou.i :::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::l' 62.0 83,280 
BltumlDous..................................................................... 
 44.0 28, leG 

100.0 114,000 

Southeastern Alaska: Lignite....................................................... 
 10.0 
K-.1 Ptnlnlsula and CoOk lnleUecloo: Lignite... ................................. 282.0 ~:: 
AIMka Penl.o.lula &nd IOU'h't1''8tenl AJMQ: ""°'==I'===-• 

:Bll:WnlDous ••• .••• ••••••.•••••••••••••••••••.••••• ••••••••••••••••.•• • ••••...••• 29. 7 19,008 
tdgolte. ......................... .............................................. . 
 au 20,1eo 

e1. 2 89, 1&8 

Sulftna bulo and Xnllc regio11: Lignite.............. . .... . .... .................... . 22..0 H,OllO 

un..un> &&OIOH, 

Nuiana -1 field: LlpJte.................. ...... ................ .............. . . . . 122.0 78,080 

Yul<oll bu!n (except Neoane coal &Id):
Bltumlnoos....•..... ...••..••.....•......••..•.•...••...•..........••••.•..• ·• 103, &801&2.0w.o ILICJllte........ ...... ........................................................... 
 W,:lCIO 

317.0 202,BSO 
liOJl'l'B'WU'l'ZllH A.Ill> NORTIBRN AL.U&J.. 

Seward Pmlmula; Lignite. ..................................... . ......... ... . ..... . 
 48.5 31,040 

Ccpe L&burue nigion: 
8eau'bitumJnoua. . . .. .. . . . . .. .. . • . • . . . . .. . . ....•.. . .. .. • .. ... ............. ... . . 14.2 9,088 
Bltmlllnous•••••••.••••.•••.••••..••.• · • · · .•• . • •• · · · • • • •.. . • • · · · • • • · • • • · · • • • • · • • 206. 0 llll, :lCIO 

219.2 140,288 

Nortbern AJasD: 
Bjcztml,,.,.Jt...................................... .. . . ..................................... ... ............ - .. o.o 6,T&O
Lignite......... ..... . ... ... ............. ................. ......... ...... ...... . 
 113. 0 60,520 

102.0 M,280 
aa~'l'IOM. 

A.111llnolte and .sem.iaothraclte•••• •.••••.••••.••••• ••••••••.••••••••••••• •• ••.••••.• 47. 0 30, 080 
67.5 43,200S~t"?"~---·· ···················· ············· ······························ Bltumillaus............. . ... . ... . ................................. . . . . ............ . 
 -IS(. 7 291,008

LllDJte............ ......... ................... ... ................... ... .... : ...•.. . .. 
 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.lifomia. 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. 
Thehumidity 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 southeastem 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 somesulphur 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 7,374 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 orSupplement !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•• 
SOver•••••••• •••• •• •••do .••• 
~-- · ·· · ···· · · l>OUlldl.. •.•• •••• •. ahori tona.. 

liar~~:-~~- ~~:. 

82V, '811 
616, IM 

20,230, :i:, 
............ 

IJ17, Hll, 051 
316,839 

4,823,031 
2,000 

m ,m 

:,.~ 
21,66i,953

•:a,aoo 

············ 

~.e:is, 813 

a.~=•a_,lOO 
•200, 000 

- Ji::--7,670, 633 
+ 2,100 

············ 

-tl,6~138 
- ,Blll 
- 1, 485, 738 
+ u,aio 
- 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..& cmta 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 oftotal mi?IC'al production of ..Alalla, 1880-1913. 

By~ 

JB!D-l.880. .. .. h , 6811, 71' lgo'J........ S8, 400, t!ll3 

1891.......... 916,920 Ulm........ 8,941,614 

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 

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 


248,951,21.6 

By l1Ubstances. 

Oold.. .. ... . .... .. .. .... . .. ..... .... . n:is,m.~ 
Silver (commerclal value) ...... .. ... . 2,060, 191
Copper.... .. .. .. ..... . ............... 16,927,618 
Coal.. . . . .. .. .. .. .. .. . .. .. .. .. .. .. .. . 360,589
Muble, gypsum, tin, eLC............. 1, 210,377 

ll48,D61,2U 

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 ofReprem1tativu 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. Thatthe costof 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. Thatall 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.for
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 informe... 
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 aparty 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 
notgive 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 fiscalyear 
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 ofgold, lilva, and copper in .t!laahi, 1913, by l:indl ofore. 

Copper.OoJcl. Silver. 
Total 

qO&Dtlty. 
Quantity. Value. Quantity Vllloe. Qoaatlty. Value. 

TOM. Fbwo:. Pov-46.FiMoi. 
1,81( , l!O& 232,916.58 14,814,813 30,897 118,962Silloeooaon••..•••••.. .• 

136, 7SG 6,38S.eo 132,000 213, 179 166, 000 ·2i;G59;95&· :i.i:s.;1;293 
.......... . 
~i:~::::::::::: :: SI6,64S..OO 10,680,000 68,~ 86, 326 .. ...........
····--··-·
3,M7,293I,7ecl,262 756,047.08 16,626,813 362,lillo3 218,088 21,11511,958 

1 

To arrive at the total metal production the value of the tin output, 
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 ofgold, rifoer, and copper in Ala.ska, 1880-191,,. 

Year. 

Oold . Sliver. Copp&. 

Quantity. Value. Quantity . Commerolal 
value. Que.ntlty. V11luo. 

1880....... .. . .... .......
1881..................... 
1882. ••••••••• .••• .. ••• . . 
1883.... ... .. . . . ... . ..... 
1884........ . ... ..•.•.•.. 
188S..•• • • • • • . . • • • • • • • • • • 
1886.. ••• •• •.••••••. .• .• . 
1887.... ...•• ....... .•••. 
1888. •••••• ••••• •• •• ..... 
1889. .••••• •.•••.• ••••• .• 

~:'t::: :::: :::: ::::: ::::: 
1892.. .............. . . . .. 
18113....•• • . . • . . . . • •• . • • . 
18114.... ••• . ••••. •. •• • •• . 
1895. ............... .....
1896... ... ...... ........ . 
1897.................. . . . 
18118. • • • • • • • . . • • . • • • • • • • • 
181111. . • • • • • . . • • • • • • . • • • • • 
lllOO..... ................ 
1901..................... 
~::: :::::::::::::::::::: 
lllOt. ...... .. .•.. .•. ..•.. 
1905.... . ......• . •• • . • . • • 
1906. ••••••••••••••••••••1907..................... 
1908. . • • . • . • . . . . . . • • . . . . . 
1909..••••.. ·•·••·•· ••... 
1910.................... . 
1911.. •• • • • • •• • • •• • . •• • • • 
1912. . ...•... .. . . . . . . . . . . 
1913.. .................. . 

Fine &U1M:t1. 
967

1,036 
7 266 

14:561 
9, 723 

14, !H2 
21,675 
32,653 
41 , 119 
'3,538 

!U~~ 
62,245 
eo,21s 
62,017 

112,642
138,401 
118,011 
121, 700 
Z70,W7 
~.3~ 400'709 
·~·069"3:115 
760, 101 

1,066,030936,°'' 
1133, 2$K) 
1187,417
780, 131 
816, 276 
829, '36 
7M,9H 

11,0tS,488 

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 

228,m,640 

Pounds. 
3,~I '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 98,8S7 
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 

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 

http:756,047.08
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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: ofuold production of.Alaal:a, u:ith appro:cima/.e dittribution, 1880-1913. 

CopperPaclfio River and Yukoncoast TotalCook lnle~ b&siD.
~It. l'fCloo. 

1380. • • • . • • • • • • • • . • • • • • • • • • • • • • • • • • • . • . • • . • '20, 000 . . . • • • • • . . . . • .. . • • • • • • • . . • . . • • • . • • • • '20,000 
1881. • • • • • • • . • • • . • • • • • . . • • • . • • • • • • • • • • . • • • . 40, 000 . . • . . • • . • • . . • • ..• • . • • • • • • • • . . • • . • • • • 40, 000 
1882••• ••••••• •••••••••••••••••••••• ••••••• 150,000 ••• . .. .•• •.• . . ••• . •••• .• • • •. • •• . • ••. 1!50,000
18IJ3 30(), 000 • • •. • • • • • • • • IJ , 000 301 t 0000 0 

1884........... ............................. 
 ~~ .·: ·.·.·.·.·.·. ·..·.·.· 251,,000000 _··.·.·.·..··_·_·_·_·. ·_ :111 ,000
188$... •••••••••• ............. •• •••• . .•. ••• 
 ~·"' .,.,., 300,000 
111911 ••••••• •.•• •..••••.•••.•~ •·•• ••······ • 416,000 ·•··•·•·•·•• 30,000 .•. .•••••••. (46,000
1887....................................... 
 &tS,000 ··•·•···•••· 30,000 ·••••••• ••· • 675,000 
1888. .. ... ................................. 000 •.•.·••••• ••••• ••••.·••. ~0•• 000 •. .•·••· ·• •••••..··.••·. 850,ooo~••000188'). . • • • • • • • • • • • • • . • • • • • • . . • • • • . . . • • • • • . . • """ 000 900,000 
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••••••••. ••••..••••• ..•••.. •. .••••. •... _ 4,:...._;_, __ _ 10_·,_626_,_529 629-1 s78_,_Ma-1--·s_,_1S3_,_6U-1-_2_,636_,000 1- su 

1 1 
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. 

http:313,s.18
http:practice.Uy


55 TBB ALASKAN MINING INDUSftY IN 1913. 

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 ofgold in Yulon diltrid6, Canada, 1885-1913.a 

Quanll~y. Value. Year. Quantity. Value.Year. 

Fifuqi;itca. Fi1Y ftnctl. 
tlll0,000 1901................... .. 
 870, 760 t l8,000,0001886....... .............. 
 4,387 

10,000 1902.............. . ..... . 701,437 14,600,000
1887. .................... 
 3,386 
40,000 1ll03. . . . . . . . . . • . . . . . . . . . . an, [,CM 12, 2a1,ooo18118.. • • • • • • • • • • • • • • • • • • • 1, 1136 

176,000 1904. • . . . . . • • . . • . . . . . • • • . 407,938 10, 600, 000 18811.. ................... !>!! 

176,0001811()... •• • •• • • ••• • •• ••• • • ... ..... 1.906.. . • . .••••••••• .••••• m·~ 7,87~000
40,000llllll........ ............. 1,113.5 
 1906..................... i•~' asi 6,eoo,ooo

87,60018112..................... 4,233 
 1907. • • • • • • • • • • • • • • • • • • • • -. 8, ll50, 000 

176,000 1908.... .. .. • • ..• • • • • • • • • 174, 160 3, f\00, 0001893. .. . .... ............. 8,614 

12S,OOO 1!1119. ............ .. •.••• • 191,68S a.~.ooo
1894. . . .. .. ......... •• • • . 8, 017 

2:i0,000 1910....... .............. ~,166 4,66(), 000 
1896.. .. . • •• • • • • •• • •• ••• • 12, ODt 
300,0001886. • • • .. .. •..• . • .. • • • • . 14, 613 1911..................... 2.'M,197 t, OM, 674 


2, (>00 000 1912............ ......... ~«7 6,6'9,296
18117.. . .................. 120,837 

1913 b •• • • • • • • • • • • • • • • • • • • a.si, llOO 6,835, 66418118.. • • • • • • • • • • • • • • • • • • • 483, 760 10.000:000 

16,000,00018119...... •• • • • • • • • • • • • • • 114,000 
22,276,000 7,338,642 162,318,~lllOO.. • • • • • • • • • • • • • • . • .. . I, 077,6:i3 

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

http:P'lU.TUR.ES
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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 onlysmall 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 mAlaaka placer minu and w.liu per cubic yard 
ofgold recovered, 1908-1912. 

Total Value oC 
quandty of Co~f'eCOV• 

pant. eublo /::d. 
c.Merem 

1008•••••••••••••••••••••••••••••••• •• ••••••••• ••• •••••••••••• · · ··· · •••••••••
10.... .. ...................................... . ..... ............... .... .. ... . 

4,275,000 
4, -08,000 

S3. i 4 
3.00 

1910. ......................... ........ ......... ........................ .... . . 4,036,000 2.97 
11111 . ................................. . ........ .... .... .... .. ................ . 
1012. .......... ............... .................. .............. ............ . 

~.700.000 
7,050,000 

2.17 
l . 70 

IOlll. ........ ... ... .............................. . .... ..... .... . . ... .... . ..... &,800,000 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. Hereall 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 Va.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 

http:10-sta.mp
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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 PortValdez 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. 

KENAI 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. 
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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 
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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 Nabesna.-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 

http:Chisa.na
http:Chisa.na


68 MINERAL RESOURCES OF ALASKA, 1913. 

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 Ya.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 informa.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 theTuluksak a.nd Good
news Bay districts is also mineralized. About a dozen men were 
engagedin 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. 

SJllWARD PENINSULA. 

The drought which prevailed all overnorthern 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 itwas 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~, Pn>duood Total Total for·cbiefty from W ash· inAlaW, domeallo, ~:;'·lDgtoo. Chl60 y Total 
ooal conYear. ~~ hltumlnOus, 1~~~...-~~-1 ~::· sumed.

Waabl.D&· llrt~g'Co-DUwnl· Antbra and ll&· 
t.on.• lumbla.b nous. cl16. Dlte.• 

ll!99••••••.••.. ••••• ••••••••••• • 10, 000 ............ 
 • 1,200 11 200 ll0, 120 61,320 
1900••••••••••••••••••••• ••••• • 15,048 .. ........... 
 1o:m 56,023 72,871• l,200 

• 1,300 26 300 77,674 102,9741901. ........... . .............. • 24,000 ............ 

1902.. ............ ..... ........ • 40,000 .. .. ......i. 
 2,212 42!212 110,575ea,ooa 126,6781903. ... .... ... .... ............ 04,1124 
 1,447 U·m 
1904.•........•••..•.• ••..••.•• a11,888 
 l , tl!M 88,'83 111:816 115,108 
1006......... .. .... . ........ . . . 117, 707 ··········r 
 a,774 71,487 72,5117 144,1154 
1906• . •• ..••••••••••.•.. •••..•• es,llllO 633 6,641 75,03• 47,600 122,624 
1907............... . ........... 
1908• .•• •••••.••••••••.... ••.•• 
190ll••••••••• ••••• ••• •••••••••• 
1910 ••••••••••.•••••..•••..... • 
1011••••••••• ....•••••••••••••• 
1912..... ...................... 
1913•••• ••••••.•••••.•••••••••. 

45,IJO 1,m23,402 
33, 112 ............ 

P·~ ............. 
~7117 ............ 
............ 

61,eM ..... ... .. .. . 


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

t 2,800 

66,384 
27,000 ~Hri 
36,912 u :u11 
33, 138 
S3, 1M ~~ 
28, 122 50,804 
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1::·:ri 
uo;228
107,042 
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682,499 2,147 38,0Gll 623,616 1,028,981 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.) 

Kolslnre. ............... .......... ... ..... .. ...... ..... .... .. 
VobltOe matter.............. . ................. ...............
Ftudcarboo.......... . ....................... . .... .... ......
A.ab.. .................................... ... ...... ....... .... 

"-d lod
""" r • 

1.40 
G.60

84. 76 
7.~ 

As 
rooclvod. 

1.42 
6.60 

84. 73 
7.2S 

Moisture rree. 

..........
6.70 

&.96 
7.8& 

M:olalure 
Md.Mb Croe. 

... ......... 
7. 23 

112. 77 
... . .... . . . . 

Sulphur..... .................. .. .... .. ..................... .. 
100. ()() 

1.10 
100.00 

1.10 
1()().00 

1. 12 
JOO. 00 

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. 

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

191,068 $109,9211005•• 2,115,3l16 713,400 SUS, 021 83,319 131,liliO 
1906•. 2,688, 100 38, 4-09 680,978 100 004 m·~ 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 94,542102, 667 36:423 

746,930 631,7271009 •• 14,034,900 334, 268 118,810 98, 786 8/l 687 35, 882 
1910•. 18, 83ll,670 788, 154 136, 509 104;s12•n,613 95,483

406, 400 1,238,865 167, 915 1911 •• 18,142,364 ~:m 67,890 100, 141 ~:~ 
1912 • • 15,523, 565 309,aot 2, 736,739 344, 739 672, 176 100, 722 l~,665 60,949

272,(,61463, 766 1, 735,6.58 661,6661913•• 15, 68'l, 412 106,603 150,918 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. 
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	PREFACE. 
	By ALFRED H. BROOKS 
	The present volume is tho tenth of a series of annual bulletins 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 su
	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 
	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, prospectors, 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 mineralresouroos orAlllSlca, 1904(to10l2): U. S. Oeol. 8111V9J' Bull. 2$9 (~, 314, 34.5, 3791 442, 480, 52C1 and 642, respeoth·ely). 
	5 
	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 JackWade; W. J. Reynolds ~dA. 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 StJ. 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.strative 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 econ
	ADMINISTRATIVE REPORT. 
	By ALF.aED R. BRO-OKS. 
	INTRODUCTION. 
	The fact that the appropriation for the continuation of the investigation 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 t
	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 successive years, the full appropriation for 1912-13 not being available until Au~st24, 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 topographi
	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), 2950 square miles; by detailed geologic surveys, sea.le 
	I : 62,500 (I mile to the inch), ISO 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 recon7 
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	naissance surveys, 2,535 square miles; by detailed topographic surveys, 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 southeastern 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 Ri
	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 numgeneral 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.. .. ... .......................
	100,000 In the following table the approximate amount of money devoted to each class of investigations and surveys is indicated. Itis 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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	100,000 
	.Allotmmllfcn-aalariu andfitld e:i:penau, Al<Ul:an 1.IJ()rl, 1913. 
	Scient.i.fic and ~calsalarioe.............................. $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 amount is expondod each year on special investigations yiolding results which can not be expressed in terms of area. 
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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 Commission, 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 si
	SOUTHEASTERN A.LASXA. 
	Reconnaissance geologic surveys of all the mining districts of southeastern Ala.ski\ were completed in 1910, and detailed investigations 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 
	ADMINlSTBATIVE REPORT. 
	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.Iu 1913 he 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 
	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 assista
	OOPP.B:& RIVER REGION. 
	In 1912 the preparation of a detailed bo.so map of the copperbearing area. tributary by D. C. Witherspoon, but was not completed, owing to the lateness of the appropriation. It fell to Mr. Witherspoon, assisted by S. A. Witherspoon with 
	', 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 surveyed a. belt adjacent to the Government wagon road extending from Deaver Dam to . 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 reconnaissance 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. 
	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 Arm watershed. This work was possible only through the courtesy of Col. Joseph P. O'Neil, 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.Meanwhile, a preliminary study of water-power possibilities in southeastern Alaska was undertaken.
	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. 
	ADMINISTRATIVE REPORT, 
	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 Ber
	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 spe
	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 Princ
	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 importance were not visited. The records of stream :flow obtained cover 
	MINERAL RESOURCJJTIS OF ALASKA, 1913, 
	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 developments 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 · and a brief examfoation of the auriferous lodes in 1910.Since then the i:fuportant lode-mining developments made in this field haV'e led fo a demand loi more information, 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 bythe Survey in 1898.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 appropriation 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. 
	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., Arecoiina!Ssance of tlie Wiliow Creek gold region: u. S. Geo!. su'rvey' Iitii!'. 480, pp; 139152, 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,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 impracticable: Therefore, only the areas of actual coal outcrops were studiedin detail, and at the same time a reconna
	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 th
	•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 Peninsula. '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 i
	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 resid
	PUBLICATIONS. 
	During 1913 the Survey publi~hed ten bulletins and one water~ supply paper relating to Alaska. One bulletin is in press. In addition 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; including 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~ancemaps. (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 December, 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 topographic maps. 
	BULLETIN 578. The Iditarod-Ruby region, Alaska, by H. M. Eakin; including geologic 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 geologic 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 reconnaissance 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 DEPOSITS OF .ALASKA. 
	By ALFRED H. BROOX8. 
	INTRODUCTION. 
	The work of determining the areal distribution and mode of occurrence 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 continental 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 recently published, this subject will receive only cursory treatment here. 
	The data to be presented a.re taken from the many Survey publications 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 RESOURCES OJI' ALASKA. 
	NOTE.-An asterisk (*) indicatel! that the Survey's stock of the publication is exhaUBted, but thatit can be obtained of the Superintendent of Documents, Washington, D. 0., at 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 byR. U. Goode. Profe88ionalPaper45, 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. 
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	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 geologists. The map is a. revised 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 permit, but it has not been possible everywhere to make these symbols altogether consistent. The symbol for gold placers marks the localities 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.The symbol for aurif erous lodes indicates chiefly the opera.ting mines but includes some pr
	•For11&\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 prospecti
	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. Asbestos and mica in. workable deposits have been reported. Some sulphur has been found in asso
	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 inthe 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 RivertoLituyaBay. lnit lies theBeringRiver coal field, with its high-grade coals. Coal, probably of a bituminous character, has been found in the foothills north of Ya.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 
	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 onlyin the Yentna district, on Willow Creek, and in the Valdez Creek district, lying in the headwater 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 southwestern .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 localitie
	&urtem sh<Yre ofBering 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 tributary to Norton S
	K'U8kokwilm basin.-The lmown mineral resources of the Kuskokwim. 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 
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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 andTana.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 le
	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 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 Beventymile River and Woodchopper Creek. Some beds of subbituminous 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 peninsW.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 incidental to the mining of placer gold, and
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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· subbituminous coal. Coal is also known to occur at Wainwright Inlet and near the mouth ofAnaktuvuk River. A petroleum seepage 
	GEOLOGIC OCCURRENCE. 
	GOLD. 
	Geologic association.-.A.s the placer gold was derived fro~ a bedrock 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.
	THE MINERAL DEPOSITS OF ALASKA. . 25 
	Inthe 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. 
	Theigneous rocks with which the genesis of most of thegold-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 distribution of the granitic intrusives believed to belong to this epoch, for so far aurif erous mineralization has bee
	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 theextended intrusive beltwhichit forms. There are also 
	many areas of granitic and allied intrusive rocks intheislands 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 ofgold 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 
	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 association 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 deposi
	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
	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 constitute an ore. Some of the disseminated depoaits are zones of fraoture, which a.re permeated by innumerable -sm&ll quartz veins that carry the metal. These a.re properly stookwork deposits. Other dis
	THE MINERAL DEPOSITS OF ALASKA. 
	$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 m
	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 unfavorable 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 i
	In the Ketchikan. district and ptobably elsewhere in. Alaska. there a.re a few gold deposits occurring inlimestone. In these the ore bodies occupy channels of solution rather than of fracture, and they can be designated replacement deposits. So far this type of gold deposit 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 distr
	Placers.1-The formation of placers is determined by (1) the occurrence of gold in bedrock to which erosion has access; (2) the separation 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-evidentthatunless there is gold in bedrock, a subjectalnmdy discussed, placers cannotbe formed. Inmost of the rich placer district.a there was more orless concentration of auriferous material byweathering before it was sorted and transported by running water. There are, indeed, some gold placers where the concentration is due almost entirely to this weathering process. These a.re what are called"residual 
	1 Tlle genesis ofgold.pl&cers has been discussed by the w.t'iter Jn Thegold placersofparts of Seward P&Dillsula, Alaska: U.S. Oeol. Survey Bull. 328, pp. 111-139, 1908. 
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	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 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 primarily 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
	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 th
	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 altogether consistent it will serve f
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	Claui.fication of Alad:a placera. 
	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. .
	It is evident that this, like most other classifications, contains intermediate 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. More
	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 
	Sorted placers, or those which are the result of water transportation 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 k
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	because the gold is too finely disseminated tO yield commercial deposits. 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 isso 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 concentrated 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 inmany 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
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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 fragmentary 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 
	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 Fairbanks 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 li
	llCINEBA.L RESOURCES OF ALASKA, 1913. 
	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 Rampart 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 
	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 , 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. 
	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 go
	OOPPBR. 
	Though there are some copper placers in Ala.ska, most of the valuable 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 : 
	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. 
	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 Ketchikan, 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 Kasaan 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 metamorphism. 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 content. Examples of this type ha
	Another variety of this type 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 concentrated 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 Ketchikan district but are better known by their occurrence in deposits of the Ellamar district, on Prince 
	. William Sound. The Ketchikan deposits of this type are more or 
	6055S~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 ·district. 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 occ
	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 believed 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
	THE MINEBAL DEPOSITS OF ALASKA. 
	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. _considerable 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
	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 systematically 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 Midnight Creek, in the Ruby district. Lode tin has been report
	moN AND CBROKITE. 
	Pre.ctically no iron ore has been mined in Alaska, and there has been littJe prospecting for this mineral. Magnetite is some of the 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 Sh
	ANTIJ[ONY. 
	Stibnite, the sulphide of antim.ony, is one of the most widely distributed 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 or
	In southeastern .Alaska stibnite has been recognized only as an accessory mineral in some of the gold ores. Quartz veins carrying been found on Kenai Peninsula, Prince William Sound, and in the Kantishna. and Fairbanks districtsi 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 commercial 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 district, 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, tributaryto 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 Kuskokwim, many yea.rs ago and is a perennial source of attraction to pros
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	peotors. This deposit has not beenstudied by members of theSurvey but has recently been developed on a small scale. Cinnabar is found as an accessory mineral in some of the a.uriferous gravels. Itis 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 disturbed, and in these the rocks are in many places but slightly indurated, being hardly more than loosely cemented gravels, sands, and silts. Inrocks of this type the coals are usually lignitio. Where the rocks have been folded and faulted, they are hard, forming conglomerates, sa.ndstones, and shales. In these the associated coals a.re of in composition from subbituminous 
	.Alaska's coal resources range in quality from low-grade lignites to anthracite and include high-grade coking and steaming bituminous coals. Thelignite and subbituminou.s coa.18 are byfar the most abundant 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 faulting. .As a rule, the quality of the
	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, isso 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 conditions. These facts are emphasized here because it is sometimes assnmed thatevery bed of high-grade
	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 profoundly 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
	The E ocene coal-bearing rocks arc widely distributed in Alaska. In southeastern Alaska they occur on Admiralty and other islands, but, 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 westside of Kenai Peninsula, and the ea.meformation isrepreeented on the west side of Cook Inlet, where much of it is buried under gravels. There arc some Eocene coal-bearing rocks
	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 lowland may be underlain by this same formation. 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 c
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	A.a 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 workable 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 
	Total known areas ofcool larnh in Alad:a coalfield1. 
	Bemlbltumlnou1. ..•......•........•............•.. .. .. • ...................... .
	WAtallWlka coal fleld: 
	•. o 
	1$.6 9,!l20 
	... a 28,&S2 
	2,500 
	62.0 83,280 
	BltumlDous..................................................................... .
	Southeastern Alaska: Lignite....................................................... .
	10.0 K-.1 Ptnlnlsula andCoOk lnleUecloo: Lignite.................................... 
	AIMka Penl.o.lula &nd IOU'h't1''8tenl AJMQ: ""°'==I'===-• 
	:Bll:WnlDous ••• .•••••••••.•••••••••••••••••••.•••••••••••••••••••••.•••••••...••• 
	29.7 19,008 
	tdgolte........................................................................ . .
	20,1eo 
	e1.2 89, 1&8 
	Sulftna buloand Xnllc regio11: Lignite............................................. 22..0 H,OllO 
	un..un> &&OIOH, Nuiana -1field: LlpJte......................................................... . 
	Yul<oll bu!n(except Neoane coal &Id):Bltumlnoos....•........••..••.....•......••..•.•...••...•..........••••.•..• ·• 103, &80
	1&2.0I
	LICJllte......................................................................... .
	W,:lCIO 
	317.0 
	202,BSO 
	liOJl'l'B'WU'l'ZllH A.Ill> NORTIBRN AL.U&J.. 
	Seward Pmlmula; Lignite.......................................................... .
	48.5 
	31,040 
	Ccpe L&burue nigion: 8eau'bitumJnoua. . . .. .. . . . . .. .. . • . • . . . . ... . ....•..... .. • .. .................... . 
	14.2 
	9,088 Bltmlllnous•••••••.••••.•••.••••..••.•· •· · .••. • •• · · · • • • •... • • · · · • • • · • • • · · • • • • · • • 
	206. 0 
	llll,:lCIO 
	219.2 
	140,288 
	Nortbern AJasD: ........................................ . . ..................................... ... ............-.. 
	o.o 
	6,T&O
	Lignite......................................................................... .
	113.0 
	60,520 
	102.0 
	M,280 
	aa~'l'IOM. 
	A.111llnolte and .sem.iaothraclte•••• •.••••.••••.•••••••••••••.••••••••••••• •• ••.••••.• 
	47.0 
	30,080 
	67.5 
	43,200
	S~t"?"~---······················ ············· ······························ 
	Bltumillaus................. ....................................................... .
	-IS(. 7 
	LllDJte..................................................................... : ...•..... .
	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 resp
	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 o
	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 petroleum 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 metamorphism or extensive igneous intrusion.
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	Peat occurs innearly every part of Alaska except in the high rqes. Thehumidity 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 
	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 vege
	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, however, it is the petroleum residu
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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-bluis
	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 southeastem 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 transportation 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, insoutheastern 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 Mountains onSeward 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 buthas 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 somesulphur deposits a.round the volcanic vents of southwestern Alaska. A sulphur deposit on Makushk:in Volcano, on UDalaska 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 accessi
	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 locolities the surface water supply is scant, ground water is also not abundant. In this province much of tho sub
	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 erec
	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 7,374 horsepower was developed by water
	·wheels in Alaska in 1910.This has since then been much increased.-There are a number of promising water powers in the lower Copper~ 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 inSeward Peninsula low stream gradients ·are the rule, and this condition, with the low precipitation, is unfavorable 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 orSupplement !or Alaska, p. 606, 1013. 
	THE .ALASKAN MINING INDUSTRY IN 1913. 
	By ALFRED Ii. BROOKS. 
	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 inany large measure to the gold production, and therefore two-thirds of Alaska's gold output still comes from the placer mines. Less th
	45 
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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 overshadow all mining operations in the interior, and no marked progress can be expected in the inland
	The falling off in copper output is less significant, because it 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
	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 separate listing might reveal the production of individual properties. 
	Mineral production of Alaal:a, 1911-13. 
	• Prellm.lnary .um.i.. 
	Nou.-ln tbe above table coppei Is nlued aL le..& cmta a :i-nd fcir 1012 and 15.5 OIDl:I f« 191&; aUver "61.• 6 ~ta111 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 summarized in the following table, both by years a.nd by eubstance8: 
	THE ALASKAN MINING INDUSTRY IN 1918, 
	Value oftotal mi?IC'al production of ..Alalla, 1880-1913. 
	By~ 
	JB!D-l.880..... h , 6811, 71' lgo'J........ S8, 400, t!ll3 .1891.......... 916,920 Ulm........ 8,941,614 .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 .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.......... 5,703,0
	248,951,21.6 
	By l1Ubstances. 
	Oold.... .... ............. ............ n:is,m.~ Silver (commerclal value)............ 2,060, 19116,927,618 Coal.. . . . .. .. ...... .. . .. .. ........ .. . 360,589
	Muble, gypsum, tin, eLC............. 1, 210,377 ll48,D61,2U 
	TRANSPORTATION. 
	There wa.s no railway construction in Alaska. during 1913. In view of the present interest in .Alaskan railways concise data regarding existing lines a.re presented in the following table: 
	Railway• in .AlalJ:a. 
	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.) 
	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) .• 80. O Paystreak branch, Sewvd Peninsula Railway (narrow gage)•• 6. 5 Council City ti Solomon River Railway, Council to Penelope 
	Creek (standard gage) I .............................,• • .. si5 .Wild Gooee Railway, CoUDcil to Ophir Creek (narrow gage) •• 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 In1913. 
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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 transportation. The reportof 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 tkSenat-e and HOUie ofReprem1tativu ofthe 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 r
	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 herein granted 11hall include the power to construct, maintain, and operate telegraph and telephone lines 80 far as they 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 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 telegraphand telephone lines authorized by this a.ct, and in all patent.a for lands hereaft.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 railroads, telegraph and t.elephone lines to the extent of one hundred feet on either side of
	SEO. 2. Thatthe costof the work authorit:od by tbjs act shall notexceed $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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	, out of any money in the Treaeury not the sum of,l,000,000 to beuaed for carryiDg out the proviaiona of this act, tocontinue.available until 6XpeDded. 
	Sze. S. Thatall moneJ111 derived from the leaee, ea.le, or di.8poeal ofanyof the public lands, including town eitee, in Alaab, or the coal or mineral therein contained, or the timberthereon, and theearni.nge of aaid railroad or together with theearnings 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 bekept and
	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 construction of said work and in the operation ofaaid work or workll and in the performance of their duties in connection therewith. The annual report.a herein provided for ahall be
	Approved, March 12, 1914. 
	Early in May the appointment of the Alasko.n Engineering Commission, 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 mapping a.cross the first divide. The run fro
	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 mining 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 exploration. 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 completion of the Alaska Northern Railway gave more easy access to Turnagain Arm. The :first official survey of th
	In 1899 Glenn again took up explorations in this region, the subparty 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.
	Itcould 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 note
	19()1. 'Rallwarroutes 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 notgive 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 b
	Wagon road and trail construction was continued by the Board of Road Commissioners' for Alaska, a.nd up to the close of the fiscalyear 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 recognized by those familiar with the conditions of transportation. Railway construction is of first importance to the Territory, and second only to this is the building of a syst
	There is little also to record in the improvement of transportation in the Territory. ~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 placer 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 e
	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 ofgold, lilva, and copper in .t!laahi, 1913, by l:indl ofore. 
	Copper.
	OoJcl. 
	Silver. 
	Total 
	qO&Dtlty. Quantity. Value. Quantity Vllloe. 
	Qoaatlty. 
	Value. 
	TOM. 
	Fbwo:. 
	Pov-46.
	FiMoi. 
	1,81( , l!O& 14,814,813 30,897 118,962Silloeooaon••..•••••...• 
	136, 7SG 132,000 213, 179 166,000 ·2i;G59;95&· :i.i:s.;1;293 
	........... .
	~i:~::::::::::::: 
	SI6,64S..OO 10,680,000 68,~ 86, 326 ..............
	····--··-·
	3,M7,293
	I,7ecl,262 16,626,813 362,lillo3 218,088 21,11511,958 
	1 
	To arrive at the total metal production the value of the tin output, 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 ofgold, rifoer, and copper in Ala.ska, 1880-191,,. 
	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 Peninsula. The gold output of Seward Peninsula is ll 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: ofuold production of.Alaal:a, u:ith appro:cima/.e dittribution, 1880-1913. 
	Copper
	Paclfio 
	River and 
	coast 
	Total
	Cook lnle~ 
	b&siD.
	~It. 
	l'fCloo. 
	1380. • • • . • • • • • • • • . • • • • • • • • • • • • • • • • • • . • . • • . • 
	'20, 000 
	. . . • • • • • . . . . • ... • • • • • • • . 
	. • . . • • • . • • • • 
	1881. • • • • • • • . • • • . • • • • • . . • • • . • • • • • • • • • • . • • • . 
	40,000 
	. . • . . • • . • • . . • • ..• • . • • • • • 
	1882••••••••••••••••••••••••••••••••••••••• 
	150,000 •••. ...•••.• . . ••• . ••••.• 
	• • •. • •• . • ••. 
	1!50,00018IJ3 
	30(), 000 • • •.• • • • • • • • IJ, 000 
	0 0 
	1884........................................ .
	~~.·:·.·.·.·.·.·.·..·.·.· 251,,000000 _··.·.·.·..··_·_·_·_·.·_ :111,000
	188$...•••••••••• .............•• •••• . .•.••• .
	~·"'.,.,., 
	300,000 111911 ••••••• •.•••..••••.•••.•~•·•• ••······• 
	416,000 ·•··•·•·•·•• 30,000 .•..•••••••. 
	(46,000
	1887....................................... .
	&tS,000 ··•·•···•••· 30,000 ·•••••••••·• 675,000 1888. ...................................... 
	000 •.•.·••••• ••••• ••••.·••. ~•• 000•. .•·••· ·• •••••..··.••·. 850,ooo
	~••000
	188'). . • • • • • • • • • • • • • . • • • • • • . . • • • • . . . • • • • • . . • 
	""" 000 900,000 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~,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 
	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 •9,139,145 ll,lSS,000 16,853,2:58 
	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. 
	1913••••••••.••••..•••••..•••..•..••••.•... _ 4,:...._;_, __ _ 10_·,_626_,_
	529629-1 s78_,_Ma-1--·s_,_1S3_,_6U-1-_2_,636_,0001-su 
	11 
	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 ofgold in Yulon diltrid6, Canada, 1885-1913.a 
	Quanll~y. 
	Value. 
	Year. 
	Quantity. 
	Value.
	Year. 
	Fifuqi;itca. 
	Fi1Y ftnctl. 
	tlll0,000 
	1901..................... .
	870, 760 
	t l8,000,000
	1886..................... .
	4,387 
	10,000 
	1902..................... 701,437 14,600,000.
	1887..................... .
	3,386 
	40,000 
	1ll03. . . . . . . . . . • . . . . . . . . . . an, [,CM 12, 2a1,ooo
	176,000 
	1904. • . . . . . • • . . • . . . . . • • • . 407,938 10, 600, 000 
	18811..................... !>!! .
	176,000
	1811()... •• • •• • • ••• • •• ••• • • ... ..... 
	40,000
	llllll..................... 1,113.5 .
	1906..................... i•~'asi 6,eoo,ooo.
	87,600
	18112..................... 4,233 .
	1907. • • • • • • • • • • • • • • • • • • • • -. 8, ll50, 000 
	176,000 
	1908...... .. • • ..• • • • • • • • • 174, 160 3, f\00, 000
	1893..................... 8,614 .
	12S,OOO 
	1!1119...............•.•••• 191,68S a.~.ooo.
	1894.. . .............•• • • . 8,017 .
	2:i0,000 
	1910..................... ~,166 4,66(),000 .
	300,000
	1886. • • • .. .. •..• . • .. • • • • . 14, 613 
	1911..................... 2.'M,197 t, OM, 674 .
	2, (>00 000 
	1912..................... ~«7 6,6'9,296.
	18117... .................. 120,837 .
	1913 b •• • • • • • • • • • • • • • • • • • • a.si, llOO 6,835, 664
	10.000:000 
	16,000,000
	18119......•• • • • • • • • • • • • • • 114,000 
	22,276,000 
	7,338,642 162,318,~
	lllOO..• • • • • • • • • • • • • • . • ... I, 077,6:i3 
	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 production 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 a
	GENERAL . 
	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 1628,113. These mines have also produced 1,096,336 fine ounces of silver, having a commercial value of $667,516. Itis 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
	~BESOUBCES 'OF ..U.&BJU, 1913:
	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 $41814813compared 
	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 onlysmall 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. The total production of copper in 1913 was 21,659,958 
	1283, 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 mAlaaka placer minu and w.liu per cubic yard ofgold recovered, 1908-1912. 
	Total 
	quandty of 
	Co~f'eCOV• 
	pant. 
	eublo /::d. 
	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. Itisestimated 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 constructi
	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. 
	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 peninsula. A little placer tin which occurs with the auriferous gravels of the Hot Springs district has been mi
	. .
	REVIEW BY DISTRICTS.
	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 development of lode mines in the Juneau district and, to a lesser extent, in the Berners Bay region. The opera.ting mines produced 201,360 211 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 productive 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 
	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 
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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 sealevel atSheep 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 onSalmon Creek for this enterprise is completed, an<l work on a second was continued duri
	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 builtfrom 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 an
	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. promise 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 
	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 development.a were also made on the Peterson and Auk Bay properties. The driving of the adit of the Kensington mine, in the Berners Bayregion, was continued. Two lodes, the Eureka and Kensington, had been crosscut by the adit, and in 1913 it was extended toward the Johnson lode, and this lode is so.id to have boon
	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. 
	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 wor
	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 Va.lpa.raiso and Harris River 1 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 Kotsina--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 compr
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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 Bonanz
	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. Development 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 wa
	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 onfor 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 ona bench on theright side of Tiekel River, about 3 miles above the mouth. This ground has been prospected, and it is asserted that the gold content is sufficiently high to warrant the installation of a hydraulic plant. A winter road has been builtfrom this property to the railway, and itiB 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 builtearlyin 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 M
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	The Cliff mine, in the PortValdez 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 orous quartz veins in the Port Wells district, and it is estimated that some work was done on about a hundred different 
	KENAI 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 thesummer the Gold Stamp Mining Co. installeda 2-battery mill of five stamps near its 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 orless 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 Kenai 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. Itis 
	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 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 upperMatanuska 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. 
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	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 sp
	Yentna district.-Placer mining in the Yentna district was continued 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 iin
	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 Rambler 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-0specting a.re said to have been unsatisfactory. Prospecting was continued on lower Cache Creek below the lower canyon, and the existence 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 
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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 r
	'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 mouth of the canyon, was compelled 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 go
	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 tnlmta.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 in the upper Tanana Valley, was encouraging 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 ye
	(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 
	Fairbanks district.-During 1913 quartz mining made steady progress 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 discoveries 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 Fai
	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 considerable 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 shortage 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 Fortymile Creek. Operations were continued on about the same scale as in the past in the Eagle, Seventymile, Rampart, K.antisbna, Tenderfoot, 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, tributary to Poorman Creek from the north. Pay gravel ha
	(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 ~ata 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 therefore 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 exploiting 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 prospecting of lode claims and some promising dep
	The dredge installed on Flat Creek in 1912 was worked throughout the open . . 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 tributary 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 extensively used. 
	lnrwko district.-Shortage of water curtailed the Innoko gold output 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 Ya.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 bedr
	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 informa.tion gleaned from various sources. What is known of the mining developments 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 Kusko
	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 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 regionbetween theTuluksak a.nd Goodnews Bay districts is also mineralized. About a dozen men were engagedinmining and prospectingin 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 
	SJllWARD PENINSULA. 
	The droughtwhich prevailed all overnorthern 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 itwas necessary to make artificial basins by cutting 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 idlein 1913. Of other than dredge mining there was verylittle. Some deep mining was done during the winter near
	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 prospecting. 
	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 following table shows the coal consumption of Al
	Coal comumprum of AlaBl:o., by 1ou.rcu, 1899 to 1913, in ahort ton.a. 
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	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 tramway. 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 sheari
	THE ALASKAN MINING INDUSTRY IN 1918. 
	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 ·following results: 
	Analylia of coolfrom lorolity mar Idiuuod. 
	(Air-dry loss, 0.0.) 
	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. Its 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. T
	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 oxperimental 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 th
	/
	/ 
	~ ' 
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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 relation 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 oper
	While the coal consumption in Alaska. has remained nearly sta..tionary, the use of fuel oil has very much increased. The Treadwell 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 i
	Shipme~of petroleum products to .A.la.aka from otkr parts of the UniUd Staiu, 19051913, in gall<ma. 
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	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 di
	1 SCllle or the marble deposits or southee..stenl Alaska -deacrlbed ID a lat.er section of this volume. 
	1 Some of the districts a.re reviewed et greater length in later sections of this volume. In previous reports thereview bydistricts was sepamted int.o sections on lode mining and placer mining. Hereall the metal.liferous deposits are dlscussed under each district. 


