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REPORT ON PROCRESS OF INVEST1(ATIONS OF 
M1NERAI RESOURCES OF ALASKA IN 1906. 

By Ai.v,wn H. BaooLl AND (flh1iR. 

AI)1I\ISTRAT1V i; REPORT. 

By ALntas' H. Baoou 

I'ItEFUE. 

'Fhis volume, like those I)r('i.)ulv Is$U('(l." will (1) summarilA' the 
results of the field work in Altu.ka for the year and (2) P,t't" * eon 
cie. statement of the aclvfttle(',,lent of the mining industry in the Tee 
ritory. It affords a means of giving to the mining public the impor 
tant results of invest igations that are underway or completed, pending 
the appearance of the more elaborate reports. itiwnys slow of prepara-
tion as well as of publication. Many of the papers eot*tid In thb 
volume have been prepared before the complel inn of the study of the 
material collected, and hence the conclusion. a(lvsneed may not be 
accepted with the same authority as those i'ontained in the detailed 
report. to be isatied later. ?everthele*4, it is believed that tlwsepre 
himinary statenwnta are of value to the prospector and miner, even if 
they should be regarded only as suggestions. 

As in former volumes, the papers here l)r'.nted fall into three 
grou)s (I) sununaries of progress in various ithases of the mining 
industry during the year, (2) preliminary accounts of investigations in 
progress or completed, and (3) statements of the results of minor 
investigations not to he published else here. 

The attempt is here made to cover the entire field of Alaska mining 
interests, but to do this it ha. been ne'ssar to use, in part, informa-
tion compiled from various sources. It is obviously imposs111c for the 
twelve geologists attached to the Alaska division to visit &nnually all 
the mining districts in the Territory and at the ssme time to carry on 
the more simiportant work of studying the conditions of occurrence and 

• Rpn - .1t***i.***I$n,$ ol m1tw'I *5 Alaska lh1E)4 5*41 V 1 (l4 $iu 
5ti i $*5 , 1*: hulL V.5. (M*5 $urss So M. *101. 11 



12 ALASKAN MINERAL RESOURCES IX 1906. 

distribution of the mineral deposits. It has been possible, however, 
to collect through correspondence considerable inforniation in regard 
to the status of mining in the districts that were not visited by mem-
bers of the Survey. The writer would here make acknowledgment to 
the many Federal officials, mine operators. and prospectors who have 
tooperated in the collection of these data. 

The statistIcs presented on later pages show that the value of the 
mineral production in Alaska still comes very largely from the placers. 
Therefore the description of placer districts—the most important 
source of the mineral wealth—predominates in this report as in pre-
vious vol LImes. Again, as in previous years, a large part of the inves-
tigations and surveys were directed to the mapping of the placer 
districts of the Yukon and Seward Peninsula, which are the largest 
producers. 

The composite authorship of this volume is evident from the fact 
that fifteen different papers are presented by eleven different authors. 
The arrangement of the contributions is, in general, geographic—from 
south to north. It is unfortunate that the exigencies of prompt pub-
lication make it imperative to omit all elaborate illustrations, the 
reproduction of which necesarily consumes considerable time, and 
to include only such outline üiaps and diagrams as can be quickly 
prepared for printing. 

PROGRESS OF SURVEYS. 

INTRODUCTION. 

In 1906 fourteen parties were engaged in field work during a period 
r*ring from two and a half to six months. The technical force of 
these parties included twelve geologists, four geologic assistants, four 
topogrsphcrs, and two hydrograiphers, in addition to which about 
thirty camp men were employed. Eight of these parties carried on 
geologic investigations, two made topographic surveys, three com-
bined both classes of work, and one was employed in stream measur 
ments and hydrugraphic reconnaissance. The aggregate of the areas 
cuverird by geologic reconnaissanre surveys during 1906 is 9,000 

iusre miles; by detailed geologic surveys, S4 square miles. Topo-
graphic recunflzsLi*aflce surveys were carried over an area of 10,768 
square miles; detailed topographic surveys, over an area of 40 square 
miles. Detailed hydrographic surveys were made over an area of 
200 square miles and reconnaissance azrveys over an area of 1,000 

miles. In addition to this, of the 28 Alaskan mining thstneti 
in hieh work is going on, 16, including all but one of the large pro-
duceN, were visited by members of tile Survey. The table on the 
next pa:e presents a summary of the progress of surveys since the 
olgsluLatiofl of systematic work in 1898. 
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Progreaa oJsurvqa in Aia.ka, 1898-1906. 

T £sioted (equ ). 
5*000- 1 r. 5000o-Appro. 5*000.y2. pnat$. oil.. t*tk.d 

1111 •.sm 
1$N 11,01000 
RN so.i.o 11,U2 
Nil 21.000.00. I2.(J*J ILObS 
RN. ,$N00 $7,110 ... 20,101 
RN.... 00,110.00 13,000 Ni 13,001 
RN. 0,000(*) L000 
RN . *,om 0,17* 
RN ao,000.00 0,000 414 10,701 00 Ni 

CR0L* , m.ia s,ss i,. ss 

Although the actual areal W.IrVeys tri' tersely sU1flmftri7A'(l in the 

above table many of the results can not be presented in this form. 
For example, practically every mining camp in A1aka has been 
invest gated some of them in great detail—.yet the areal results of 
this class of surves are very meager. This will *LL'('OU8( for the fact 
that with mereased appropriations there has not always been an 
increase in. the areas surveyed. Then, too, in the last three ears 

much of the fun(ls has been spent in (let,aile(l surveys, WIUClI. (4) ?.15'ftk 
roughly, cost ten times as much as the reconnaissance work. 

The above table shows that nearly 500,000• square miles in _____ 
have nOt beesi covered by geologic reconnaissance surveys. Until 
thiawork is snuck snore nearly completed all generalizations oø the 
tlistj4bution of the mineral wealth must. remain largely hypothetical. 

Preliminary topographic surveys, including about .O,OOO square 
miles covered by oilier Government bureaus, have been carried over 
less than a quarter of the entire area of Alaska. The importance of 
the rapid extension of such surveys can not be too strongly einpha' 
sized, for they furnish not only a guide to the pinspt'etr. hut are 
al'solut'ly essential to all engineering enterprises. 

It is worthy of note that although ticarly half a million dollars has 
spent on Alaskan surveys and invest igat ions this is only about 

onehalf of 1 per cent of the value of the gold output from the Tori 
tory iluring the same iwriod. 

GEOGRAPHIC DISTRIBUTION OF INVE8T1GATION$. 

(,EN ERM.. 

As in previous ears. much of the time of the geologist in th*1gC 

Was given to adsisinistrative duties. The general supervision of the 

topographic iAu1k continued in charge of Mr. Gerdine. I)unng the 

writer's absence in the field Frank L Hess looked after lb. olilee affair'. 

of the tllvissun. 

https://ao,000.00
https://00,110.00
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14 AT.ASKtN MINERAl. RF.SOrRCES TN 1901, 

In June. 1906, the writer joined Mr. Kindle at Eagle and together 
they made a careful study of the geology along the upper Yukon. 
The main purpose of this work wa to gather data which would serve 
to elucidate the stratigraphic problems, but incidentally some facta 
were obtained beaxing on the occurrence of placer gold and of coal. 
From Circle the writer went overland to Fairbanks, making an exami-
nation on the way of the Birch Creek placer district. A few days 
were then spent in the Fairbanks district. At the invitation of Maj. 
W. P. Richardson, the writer joined the party of J. L. McPherson, 
engineer of the Alaska road commission, and carried a geologic recon-
flaissaflee westward from Fairbanks to the rapids on the Yukon, 
including a brief visit to the Raiiipart district. The month of Sep-
tember was spent in Seward Peninsula, with the Moffit and Hoyt 
parties, and in making a study of the Kougarok placer district. 

After returning to the office the writer was occupied in preparing a 
statistial report on the gold and silver production of Alaska in 1905, 
which has been published in the liineral Resources of the United 
States, 190.S. 

To S. \S. Atwood was assigned the task of studying the stratig-
raphy of the Cretaceous and Tertiary coal-bearing rocks in the Tern-
tory, with the purpose of establishing correlat ion and obtaining 
information on the relative commercial value of the different fields, 
The details of this investigation are referred to in another place. 

SOUTHF.ASTERN ALASKA. 

The close of the last season witnessed the completion of the pre-
liminary geologic,mapping in southeastern Alaska as far northwest 
as Lituya Bay. There still remains, however, the survey of the 
('hilkat basin, the inland parts of the larger islands, and the more 
inaccessible portions of the high ranges. The work of last year 
embraced an area of about 3,000 or 4,000 square miles, extending 
northwestward from Lynn Canal to Lituya Bay and including a part 
of ('hichagof Island. This surveyswas carried on by F. E, and C. W. 
Wright, assisted by R. W. Pumpelly. Though it was principally 
geologic some topographic reconnaissance surveys were made and 
much information was obtained on the retrit of the glariera in the 
(154'ier 8ay region. At the close of the season C. W'. Wright visited 
the .Jiiiwau aii1 Ketchikan districts to colkit date on the mining 
progress. 

The urgent demand for detailed surveys of the more important 
ruining ilistriri' in southeastern Alaska ha. been met so far as the 
funds available would permit. In 1906 R. B. Oliver made a survey, 
on * ,cale of a mile to tle inch, of the mote important parts of the 
Berners Ilay district, embracing an ar of about 40 equate milse, 
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YAKUTAT-AI SEK REGION. 

R. S. Tarr, assisted by B. S. Butler, continue his work in the 
Yakutat Bay region. lie had hope(l to clams the Malaspina (laeier 

to Cape Ynktag, but the fissuring which had taken place in 'his ice 
field since his j► rtvious visit in 190.S made it utterly impossible to 
carry out this plan. Mr. Tarr's observations in this region showed 
that. since 1905 an advance of some of the glaciers had taken place. 
This is, of court, exceptional for Alaskan glaciers, but nevert heless 

I i i a i' have an important bearing on the location of railway routes 
where the fronts of ice sheets have to lw traversed. 

Eliot Blackwelder, assisted by A. (' . M,uld rvn, made a geologic and 
topographic reconnaissance from V s k 1 l t a t Bay southward to Meek 
River. It, was also planned to is ~ • n d that stream to the inter 
national boundary, but a serious accident I)revented the aceompliah-
meet of this purpose. A statement of Mr. Blackweider's results 
appears on pages 82--88 of this report. 

tX)NTROIJ.EK itAY &tOIoN. 

0. C. Martin completed the trapping of the accessible coal and oil 
fields of the Controller Bay district, begun in 1908. He was assisted 
by C. B. Weaver, and W. W. Atwood spent about a month in his 
party. Mr. M a rtin also carried topographic surveys over an area of 
about 200 square miles in this region. 

XOx INLET MF.(IIOX. 

W. W. Atwood, assisted by C. E. Weaver, studied the st ra t ig-
raphy of the lignitic real-bearing rocks on both the east and wept 
shores of Cook inlet. This was part of the general plan to st url~ 
the c0a14*aring racks of Alaska, already referred to. 

A party under tlw direction of T. G. (h'rdine made a topograltie 
and geologic reconnaissance survey of an area of about 7,20u s10 a rr 
miles lying northeast of and adjacent to (' nk Inlet. Mr. Gerdine, 
accompanied by Adolph Knopf as geologist , mapped the valley of 
Knik River, portions of lower Matanuska River, and the area about 
its beadwaters from Chickaloon Creek northward. R. H. Sargent, 

c' 'apber, accompanied by Sidney Paige, geologist, mapped the 
area as far practicable bet WPen Patna antl Matanuska rivers as 
far north as Qaick loon Creek and Talkeetilt' River, with an add." 
tlonal small area .,i itli of Kink River on the $st aids cif huik arm. 

At the end of t1r• *r MPsN, (;'mine and Sargent cotupletc(I a 
traverse of thr l r. lin<< frr~r,~ hnik ,(rruthward to the iiioutl 'if 
K*silof River, and ~r~. 1'ai and Knnpf visited the Cook Inlet 
placer field.. 

https://tX)NTROIJ.EK
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SEWARD PEXIN$L'LA. 

F. H. Moffit, asusted by P. S. Smith, completed the areal map. 
ping of the Nome and Grand Central quadrangles. This work is the 
first attempt to make an exhaustive study of the geology of any of 
the placer districts. It is hoped that as a result of such investiga-
tions general laws for the occurrence and distribution of the placer 
gold of the peninsula may be formulated. Mr. Moffit presents a 
brief abstract of his conclusions on pages 126-145 of this report. 

Mr. SmIth, in addition to his work with Mr. Moffit, made a recon 
naissance of some of the other placer districts of the peninsula, 
both to gather data on the progress of mining and also to familiarize 
himself with some of the larger problems of the province. 

Mst placer mining is directly dependent on a supply of water; 
therefore' a krn)wledge of the water supply is of first importance to 
this industry. The accurate determination of the mean discharge of 
any given stream must be based on observations extending through 
a long period of years to equalize the variations caused by abnormal 
seasons. Such an investigation was inaugurated at Nome during 
the last season. The' area investigated embraced * belt of country 
about 20 miles wide, stretching inland from Nome to the Kiglualk 
Mountains, a distance of about 40 miles, and was chosen both 
because of its commercial importance and because the detailed maps 
were' available for calculating the areas of stream basins. It is 
hoped that funds may be available to continue this work and to 
extend it to other parts of Alaska. 

These hydrographic surveys were' made possible only through the 
cooperation of the water resources branch, which detailed John C. 
hoyt, an experienced engineer, to take charge. Mr. hoyt spent 
about two months in the field, end the observations were continued 
hr his assistant, F. F. Henshaw. A brief summary of results will 
he found on pages 12-I86. The complete report ha.' already been 
J)ubhlShNl 

Yt'KON DISTRItI'. 

L. M Prindle, assisted hr ('. S. Blair, made a geologic reconnais.. 
sanee' southwest of the lower lemma, covering about 2,000 square 
miles The Kantishna placer district and a part of the Bonnifleld, 
as well as the Csntwell coal field, were embraced within the scope of 
the investigation. 

E. N. Kindle, assisted by V. II Barnett, made a careful study of 
the stratigraphy f the Paleozoic rocks of the upper Yukon basin. 
Tn the course of this work he ascended Porcupine River as far as the 
international boundar Tins tin estmgaUun has an important best' 

.. ia-ia 
êWs y el Nonas rrIos, $sysM - 'dap sad kr Pipe No iii (7.5. 
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ing on the correlation of the gold-bearing series of the Yukon-Tanan& 
region. 

I( ipographie reconnaissance surreys were carried westward from 
Fairbanks to the Yukon and southward to the Tanana by D. C. 
Witherspoon, assisted by R. B. Oliver. An area of 6,300 square 
miles wa. surveyed on a sale of 1:250,000. This completes the 
preliminary mapping of tIme Ynkon-Tanana region west (if the one 

a narrw belt alonghundred and forty-fourth mneri(han except for 
tlii Tanana. In another season it is expected t cmnplete the pre-. 
limiminary mapping of the area lying between \ukon and Tanana 
rivers and the one hundred *01(1 forty-second meri(li*n. 

PUBLICATIONS ISSUED iN *906. 

The following Alaska papers and maps were published by the ('to-
logical Survey during 1906: 

REPORTS INCLUDiSO SAPS. 

BAREI, W, *ti.l M.t (P1114*1 k, i 4'., (e..gTashie diii, ,f .bssk*, ,ii'ci.nd cdii ion: 
Bull. No. 299, mum ni' n1a14. 

l4k1P1P%14, A. 11., Tb.. geugraphy and geology of Alaska; s summary (11 VZ1M.iJ knowl. 
.4gi', with a wction on climate by ('loveland Abbe, Jr., mind a topo1aphk P 
and dcscription thc.n'of by It. U. Goode: Prof. Paper No. 4r1, 327 l'P. 34 Pl 

Biooas, A. IL., and otlien., 1t4'p.'rton prugrcino( invi'stigatsansof IU*IWr*1 'Uf''t( 
Alaska in 1905: Bull. No. 204, 160 pp., 14 phi. 

('os,uEmm, A. 1., Geology and COIl rmOUit.n.i of ('apt. l.isl,urne region, Alaska: Bull. No. 
!75,54pp.,9p1s. 

MAurm%, 0. C., Iteconnance of the M***usk& coil 11.ld, Alaska: Bull. No. 2M1, 
phi. 

Morrrr, F. H., arel S1fl%1, K. W., Mimm.'nil r'srccs ,f lb.' Konai l'enLn.u: Gold 
fields 01 the Turnagain Arm region (Moffit); Coal fields of the Kadwinsk Kay 
region (Ston.i: Bull. No. 277,00 pp., 0 

PitmNmn.E. I.. M., floarription 01 the Circle qua.lnsmsgis. (tt of a ..'nis on the Yukon. 
Tamm4sni regmuu): Bull. No. 295, 27 pp., I 1.1. 

PmuNDLE, 1.. M., and has., F. L., The Rampart gold ptai'.'r region, Alaska: hull. No. 
200.Slpp..7p1s. 

SAPS PV*U5HED SmiPA*ATE1.'L 

Ces.di.*mga quatIrazk, stale l:62,MIO. 

0mM Cenind special, scale 1:62,MIO. 

Nom. special, scab. l:S2,l0. 

8ok*utrn quadrangh.., .m3e 1:62,500. 

REPORTS IN PREPARATION. TO APPEAR IN 1907$. 

The following papers *ntl map. are in various sta4es of preparalioli 

anti will Is' pubiiai*i during 1907 and 190K: 

kpp,s $%fl1 l,m%U SAPS 

BL&cmiwmim.**, EUt'T, (unlogj uts1*ai.sat*c.' from Yakusat lbs) 1.' Als.'k l(svec. 

l39Oos, A. IL, and Pm,tw.a, L i'aphts'assss In ib.' Mutitil 1.1'snl'y reginit 

(Inrludis a dn.'rlptlon of the Kanyalnia and llunnhhlvl(l ,li.itrei. 

Bull. 314-07-.-4 
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t'oLuatt, A. J., Hess, F. L., and BROOKS, A. 11 , The gold placer* of a part of the 
Seward Peninsula. 

GRANT, U. 8., The geology and mineral resources of Prince William Sound. 
Hoer, J. C., and 'RENSHAW, F. F., Water supply of Nome region, Seward Peninsula, 

11106: 'Water-Sup. and Irr. Paper No. 196. 
Miwn, 111. C., Geology and mineral resourers of Controller Bay region. 
Monte, F. H., Huss, F. and SMITH, P. 8., The geology and mineral resources of 

the Nome and Grand Central quadrangles. 
PAMIR, SiDNET, and KNoPP, ADOLPH, Geologic TPCitninat..Kiii..• in di.. Matanuska and 

Talkeetna basins. 
Pitutnut, 1.. M., Descript is ,n of the Fairbanks and Rampart quasitung1.-14 (one of a seri • 14 

on the Yuk. ,n-Tanana rugion). 
Srxxcza, A. C.. The Juneau gold belt, Alaska; and Wawa?, C. W., A reconnaissance 

44 Admiralty Island: !lull. No. 287. 
TAint, It. S., Geologic reconnaissance in Yakutat Bay region. 
WatienT, I'. W., and WRIGHT. F. E., Mineral resourcea of the Wnusgell and Ketehikan 

districts. 
MAPS TO 1.11 Pt:SLUM= 111ZPA2ATELY. 

ltrniers Bay special, scale 1:62,500. 
Controller Bay region special, scale 1:62,500. 
Northwestern part of Seward Peninsula, scale 1:250,000. 
N.wth•.a..tern part of Seward Peninsula, scale 1:250,000. 
S. ,uth..ni part of Seward Peninsula, scale 1:250,000. 
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ALASKAN MINERAL HF,SOI'H('ES IN 1I*)t$. 

STATISTICS. 

The collection of accufate statistics of mineral production, a task 
much beset with difficulties even in well-settled regions, is in Masks, 
with its indifferent mail facilities, as yet well-nigh hopeless. Up to 
1905 no systematic attempt was made by the Geological Survey to 
gather statistics at first hand, the work being limited to distributing 
among the different districts, according to the best information avail-
able, the totals as published by the Director of the Mint. The first 
attempt to gather this kind of information was confIned to estimates 
furnished by residents of the Territory and in many cases e)ieeked by 
the personal observations of the geologists working in various fields. 
By 1906 the improvement of the mail facilities and general accessi-
bility of the country was deemed to have gone far enough to warrant 
an attempt to obtain statistics through schedules sent to the mdi-
vidual producers. This experiment was, however, only partially 
successful. Though nearly all the lode iiiiners throughout the Terri-
tory have been prompt to reply and to send the desired information, 
the returns received from placer miners were very disappointing. 
Most of the small operators in the less important districts have, 
indeed, shown their willingness to cooperate in this statistical work 
by furnishing the desired information, but on the other hand the 
numjoritv of the large operators, especially in the Some region, have 
either ignored the request for information entirely or have returned 
the schedule without furnishing any information as to production. 
This seems part irularly unjust, because it is the large operators iiho 
have benefited most by the work of the tieological Survey, and it 
seems as if they should have shown their good will by acceding to the 
retuest for information, In undertaking this work the writer be-
keyed that the mine operators would be the first to recognize its jut-
portanee and would, therefore, be willing to cooperate. It has been 
a source of deep disappointment to him that such has not proved to 
be the case. While it may appear at first thought that by replying 
to the 1Ucstiofls asked on the circular an operator is revealing infor-
tuation which uitight be used to his tlisativantage, yet this fear is 
'roundlese. because the schedules are used only to make up totals of 

ibstricts and all individual productions are held in strict cunfitlenre. 
It is the earnest lioi* (if the writer that us the future mine operaters 
may further the collection of reliable statistics and show their ('01111-

tience in the (tiologkal Survey by furnishing the desired information. 
The following table of gold production is h&scd on the best infor-

mation available. The totals since istis are probably correct within 
5 or 10 rent, 1)1st the error in dsstnbution of these totals ainung 
the various tietrit'ts is probably much greater. 
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f qobl prorluclson '1 41a4'ti, ws'LA approzimak dsatribsiltuii, 1M 1i6.l'ab,t 

('opprr 
kI*'u'r and Yukon 

Y.r. Cook lnk't ).gIt. 1"n(sslUla 

1*1000 
1*1 *1.000 
110. 1*110 

$1,510
1.10 

*510110 *10001*11 
*0111l*q *000 
*1000 
$1110 

1*1.. 100,01*
110,10 

fl'1. 3101110 
1*14. 5*11110 
110 !m 10 $M)10 700.000 
fbI 1941 (U) 1*UU) *10.000 

1.7W 9.1) 17$,11J) 4*1.10 $U50 
51)000 7!,,1111 

1IbI 910.1110 2,1110,110 
1*00. 11*2 (.10 1$1.10 

1*10 
1*10 2,10(U) 1*11110 0*1,10 4,7*1(00
1*11... - -- 2,07211*1 fb.10 S),00S •. 1*10 

I..,.' 2,44011*1 27$,000 10(110
110 1,510,1110 4, 46&. ((1)*,$4',(I 172,10
1*14 $,11*s**, 10,000 1,10.1*11, 4,144.111)
1*10 3,4*11110 *0(110 2,511,000 4,510,1*0
1*10. sm.10 $1,510,000 7,$m.010$,100,a*, 

3,$3.,U00 $1,461.50 27,*U.700 1(10143,10 

• 1'n'ftmln.ry "1)tn*1. 

The silver production of 1906 is (*ttilflatl'd to have been about 
170,000 ounces, compiit'pj with 132,000 in 1905. In 1906 the 
copper production is t I111$t5d to bays been somewhat over 7,600,000 

pounds, compared with 4,$.00,000 pounds in 1905. The output of 

other mineral products will be dLacued in succeeding pages. 

P.mi*sttd sjJij tjAisèo'a me nrns! prt4UI'SUl* UI 

(I4 , 

Sily*'r ,... 

Cupp..r., . 1,1110,000 

csL. ' - .--

Mlori4l*,uis,u,,, itu'I*s.Isti *1*, ISbIbIS, sit" , 1U,OUO 
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TILt fNPORTATION. 

Transportation prui;h'iu.s *1't' still in the forefront tllrotllrhfltlt 

Alaska, Steamboat service, both on tins rivers and oceans, i being 

rapidly improved, but WIth 1.1W exception of a few short railways over. 

land transports, ion L still very primitive. 

In Sc ani Pcnin,,ula two railways, reh'rredtoelsew11t(pp. 144, 15$. 

have bIPlI ('Xttlldt*d, giving a total length of about lOt) miles. In the 

Yukon region the railway from Fairbanks to l'edro ('r*ck is doing * 

not.'orthy service to the mining interests, but needs to be extended. 

Ot* tist' Gulf of Alaska two railways are being constructed, one from 

ltPst1rr..'tjojt llsv and one from ('ordova hay, and other projects are 

https://1'n'ftmln.ry
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being earnestly considered. The railway situation, as regards inland 
extensions, leaves much to be desired, as the various interests are in 
many cases antagonistic. Current reports indicate that two impor.' 
tant projects for a railway to the copper fields of the Chitina and the 
Controller Bay coal field are to be merged, which will aesure early con-
nection with these important mineral districts. Year by year the 
demand for railway connection of the inland region with open water on 
tht Pacific becomes more imperative. Until such lines of communi-
cation are established, the development, if any, attainable by the inte-
rior districts will be very slight. 

The Alaskan road commiesion, under the direction of Maj. W. P. 
Richardson, is doing much to help the mining interests in various 
part. of the Territory by highway and trail construction. As there 

no form of local government outside of incorporated towns, the 
miminer is entirely dependent on the Federal Government for the 
advancement of road construction, and it is to be hoped that the road 
rofluflisSlOfi may have sufficient funds to meet the many worthy 
demands for highways. 

I)IS'I'ItI BUTtON OF PRECIOV$ METAL$. 

It is the ultimate purpose of the geologic investigations carried on in 
Alaska to determine the laws governing the occurrence and distribution 
of the precious metals. Such a determination, however, must await 
far more detailed and comprehensive studies than have yet been 
aeeomplished. Meanwhile, with the progreea of this work, theme is an 
accumulation of evidence which suests certain cutwlusions not yet 
susceptible of proof. As these may serve as a guide to the prospector, 
it will be desirable to set then forth briefly. 

It has long been denioustrated that ore bodies, rule, occur init 

rocks which have been subjected to more or 1a alteration, or meta 
morphismit. as it is usually called. Such metamorphism may be 
regional that is, it may have been brought about by stresses in the 
L!arth's crii.I which have affected large areas--or it may be due to 
local disturbances, many of which are caused by intrusive masses. It 
is also possible that both regional and local metamorphism have 
affected the eame formation. It should be noted that where theme is 
any considerable metamorphism, both chemical and physical changes 
usually take plare. as for example in the alteration of abate to schist or 
of granite to schist. These rock changes are important to the miner 
berauc, by increasing permeability, etc., they affect the occurrence of 
ore bodies, and necessarily the derived plas. 

On the secompan ing map (PL 1) the dtstnbut ion of the nietamno 
pluc rocks is indicated so far as the are known These areas H 

as nwtamorphs have thus far becim the smith protineeN 
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they contain over 99 per cent of all the gold mines in the Territory. It 
does not follow, however, that there are no precious metals outside of 
the metamorphic areas. For example, the Apollo mine on Unga 
Island, i sotithvern Alaska, is in a series of comparatively recent 
lava flows which have been altered only very locally. Again, some of 
the Tertiary conglomerates in the Yukon basin are known to be aurif-
erous, but it should be said that in this case the gold was undoubtedly 
derived from the metamorphic terranes. These exceptions to the 
general law are of importance because they show that other forma-
tions than those indicated as metamorphic may contain precious 
metals. 

The map clearly shows that there are three general zones of meta-
morphic rocks in Alaska. One skirts the Pacific seaboard, stretches 
through southeastern Alaska, and appears to occur again on lower Cop-
per River, on Kenai Peninsula, and on Kodiak Island. It is not to be 
inferred that this belt, is made up entirely of formations of the same 
age, though such may prove to be the case. The map is intended 
simply to express the fact that in this belt there are considerable areas 
of metamorphic rocks. In southeastern Alaska these altered rocks 
belong to Paleozoic terranes, but to the west no definite age determi-
nation has been made. 

A second and much larger belt of metamorphic rock lies to the 
north and west of the coastal zone, stretching from the international 
boundary through the Yukon and Tanana region, and appears to 
trend to the southwest, paralleling like the first the larger t flict ii*1 
features of the Territory. This belt is broken near Yukon River by 
Younger beds, but appears again in Seward Peninsula. A third belt, 
whose relation to the second )is not been established, as the inter-
VeIling areas are occupied by younger sediments, stretches through 
the upper Koyukuk Valle3r and is found again on the Kobuk. 
Though the map suggests that the easterly extension of this third 
zone should be found in the Porcupine Valley, yet the work of E. M. 
Kindle has shown that while the same rocks are probably present neal 
the point where the international botifldaz)r crosses the Porcupine, 
they are there not altered. This emphasizes the well-known fact that 
although a group of terranes may be highly altered in one locality, its 
eXtension may be made up of slightly altered rocks. The prospector 
should bear this fact in mind in seeking for new mining fields. So far 
as the evidence goes, the Porcupine basin does not seem a promising 
field for gold discoveries. On the other hand, the metamorphic rocks 
of Seward Peninsula probably find an extension eaSt of the localitY 

here they are indicat on the map. The metamorphic rocks of the 
inland zones are probably chiefly of Paleozoic age. Between the two 
gen,5j zones of metamorphic terranes there arc some smaller belts of 
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highly altered rocks which locally have proved to be gold bearing. It 
is presumable that some of these will be found to cover larger areas 
than here indicated. 

The experienced prospector need not be told that it does not follow 
that because a certain formation is gold bearing gold will be found 
wherever it occurs. A tyro, however, may interpret the accompany-
ing map as an absolute indication of the distribution of gold rather 
than as a guide to localities where the precious metal is likely to be 
found. Although the laws governing the distribution of gold in this 
field are but imperfectly understood, it seems certain that the occur-
rence of mineralization is due to causes that have in many places 
acted very locally-. There appear to be no facts which bear out the 
assumption often made that there are one or more well-defined gold 
belts which can be traced across Alaska, though the formations with 
which gold is associated may be found to be continuous over extensive 
areas. The work so far accomplished appears to justify the statement 
that within the areas of metamorphic rocks there are zones of miner-
alization. These are, however, usually of very slight extent, ranging 
from only a few hundred yards to rarely a few miles in length. 
There is but little information on which to formulate a law for the 
occurrence of these mineral zones, and it is quite possible that in the 
different districts different causes have been operative. 

It appears to have been definitely- established by Mr. Wright ( see 
pp. 49-50) that in southeastern Alaska there is a causal relation 
between the intrusion of the Mesozoic granites and the ore bodies. 
As he sets forth, the zones of mineralization thus far discovered all 
occur along or near the mks of the intrusive granite masses. 
Terre is some evidence that a similar association of the zones of min-
eralization and the granite exists in the Yukon district. Prindle has 
shown that granitic rocks are common in all the gold-placer districts 
of the Yukon-Tanana region and that in at least one locality the gold 
is closely associated with intrusive phenomena. He has also suggested 
that intrusion and the formation of quartz veins took place at different 
periods. During the last summer the writer found evidence of min-
eralihation accompanied by deposition of gold in the so-called Aucella 
hetls (lower Cretaceous) on Washington Creek, a tributary of the 
Yukon. This appears to be the first instance in this provinr~. where 
definite proof was obtained of a post-Paleozoic mineralization, and is 

significant because it appears to belong to the same period as the 
intrusion of auriferous veins in southeastern Alaska. 

Mendenhall'has shown that in the Chistochina placer district of 
upper Copper River the mineralization is post-Permian and pre-Eocene, 

a Fly,L 11.. The gold ptseers of the Fortyintk . Btreb Creek, sad Pal ks reØon., Alaska: Still
V. 5. Oem. Surrey No, 3 1. ItIkS , . 37. 

•Mea enhsll.W. c. )jy of the trntral topper River noun: Prof.Prplr U. $. Gaol. Surrey Nr► . 
u.15g.p. t t.S► 
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so that it may be correlated with that on Washington Creek. More-
over, his geologic map shows the gold-hearing area to be intruded by 
many igneous rocks which are of the same general composition as the 
graiiites of southeastern Alaska. In other words, this occurrence 
appears to be closely analogous to the gold deposits of southeastern 
Alaska. Furthermore, some evidence is at hand which suggests a 
similar origin for the gold of the Susitna basin. 

It is safe, therefore, to assert that the intrusion of the Mesozoic 
granite in many parts of Alaska was accompanied or followed by the 
formation of auriferous veins. It is important, therefore, to draw 
attention to the distribution of this rock. As shown by Mr. Wright, 
it not only forms the major portion of the Coast Range, but also finds 
a wide ditribut ion in isolated stocks among the islands to the west. 
The main granite mass pas( into Canadian territory in the Chilkat 
basin and has been traced northward to Klusne Lake, where, too, 
evidence of mineralization is found. It occurs again in the form of 
dikes and stocks along the northern margin of the Copper River valley 
and has been recognized at a number of places in the Alaska Range 
to the southwest. 

The genetic relation of the auriferous deposits of Seward Peninsula 
is still an unsolved problem, but so far no connection with the granitic 
intrusions has been established. Mr. Moffit shows elsewhere in this 
report (see pp. 130-432) that the placer gold of the Nome region proper 
finds its source in a series of closely folded and faulted metamorphic 
rocks and apparently most. commonly along the contact between the 
achist.s and crystalline limestones. The only ore (l(1)O$it8 in thiS prov-
ince which have been found in association with granite intrusions are 
the caasiti.u'ite lodes, which, as Collier and Hess' have shown, are 
closely connected with the intrusions. The developments of the past 
year at Cape Mountain dearly show that the tin ores occur along the 
margins of the granite. It. is unfortunate that little is known of the 
age of this granite. While it has generally been regarded as Paleozoic, 
it may be Mesozoic, but is certainly pre-Eocene. 

The matter already presented reftrs hiefl to the auriferous veins, 
but is probably applicablt to some of the copper deposits, especially 
in southeastern Alaska. Iii Prince William Sound the copper 
deposits are intimately associated with greenstones and greenstone 
schi.sts, probably of Mesozoic age, which are relatively little altered. 
Granite intrusions prent in this province, but the ore bodies are 
not known to have any genetic relation to them. The copper ores of 
Copper River occur as contact deposits along a seniicrystalline lime-

•CoWsr, A .1 TIn dipositsot the's ork reginis, Alaska Bull. U 8. Geol Survey No 21, itlUl RflI 
devulopmen of Alaskan tin deposits: Bull. U.S. fleoi. survey No 2* ivas. pp. 

5 iiess, I'. L., The York tin regkm: Bull. V. S. fleol. Survey No 'i 1511%, pp. 14i- 1!17. 
•Or*nt. U. 8., Copper and other mtoer*1 reeoui of PrInce William Sound: Dull. U. S. (.ent $Ur'Y

No. , pp 7547• 
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stone and a greenstone which is probably an ancient lava flow, a The 
foregoing statements indicate that some of the copper-bearing lodes 
of Alaska appear, in part, at least, to be the result of a different group 
of phenomena from those which caused the auriferous lodes. 

LODE MINiNG. 
INTRODUCTION. 

The moat notable advance in lode mining during 1906 was the devel-
opment of the copper deposits of the Ketchikan district and of Prince 
William Sound. While steady progress has been made in the aurif-
erous mines of the Juneau district there were no marked develop-
ments. Statistics are not yet available, but it is not probable that 
the output of gold from this district was notably greater than in 1905, 
nor have any important discoveries of new auriferous-lode districts 
been reported. In Seward Peninsula the one developed lode minehM 
continued to be a producer and there was a noteworthy activity in 
prospecting quartz veins, but here also no important discoveries have 
been reported. Statements are current that atiriferous copper-bear-
ing lodes have been found in the Kobuk Valley and in the Susitna 
basin, but the proof of their commercial value will have to a ait. 
further investigations. The same holds true of the auriferous 1 ales 
reported from Kenai Peninsula and Kodiak and adjacent islands. The 
copper-bearing property in the Iliamna Lake region has received some 
attention, but the writer has scanty information regarding it. It is 
at least of interest in suggesting the occurrence of mineralization in 
this little-known field. Though auriferous veins have beeti found in 
the Yukon basin, nothing of commercial iniportanee has so far been 
developed. 

STATISTICS. 

It is unfortunate that the statistical dat a are not all in hand yet 
and that therefore the production can be stated only in general terms. 
It is probable that the value of the gold production from siliceous ores 
for 1906 is about $3,450,000 and that the copper ores yielded about 
$100,000 in gold. The value of the silver from both classes of ore 
for 1906 is probably about 150,000. The copper production of 1906 
is estimated to have been about 6,000,000 pounds, valued at about 
$1,100,000. It is estimated that thirteen gold and silver mines were 
on a productive basis in 1906, as compared with ten in 1905. Four-
teen copper mines are believed to have been operated in 1906, as com-
pared with eight in 1905. In addition to the productive mines many 
prospects were being developed, especially in the copper districts. It 
has been impossible to gather any complete data in regard to the 

• ndrihm1, W. C., and 5ehear, P.C.,*lncrsl rc*ourte of 11* Wraz*rU rØoe: ProL Paper U.S. 
Ond Survey '.o. IS, i. 
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number of placer mines, but it is fair to presume that they include at 
least 1,200 different operations. In the absence of accurate informa-
tion about tonnage and values for 1906 it seems worth while to make 
the following quotation in relation to the production of 1905: 

The tonnage of all the lode mines of Alaska in l9O! was ,422,5l5 short tons, an 
increase of probably about 40,000 tons over 1904. Of siliceous ores 1,370,316 tons were 
mined, of which 1,296,271 tons must be credited to the three mines of the Treadwell 

OUi) on Douglas Island, near Juneau, leaving only 74,045 tons as the product of the 
other gold-quartz mines. The average gold and silver value of all siliceous ores W*s 
$2.63 per ton. For the 74,045 tons of siliceous ores other than those from the Treadwell 
group it was $5.60. A total of 52,199 tons of copper ores contained an average of $1.66 
per ton of gold and silver, and copper to the amount of 4.61 per cent. It should be 
stated that the values of the siliceous ores wined thus far lie almost altogether in the 
gold, the silver values being often 1C'4 than 1 per cent of the total. The high percent-
age of copper is accounted for by the tact that the Prince William Sound mines, which 
contributed a large percentage of the total tonnage in 1905, have so far shipped only 
high.grade ores. The copper percentage of ores from the Prince William Sound mines 
is nearly twice that of ores from the mines of southeastern 

It can be added that the tonnage and values in the siliceous ore were 
probably about the same in 1906 as in 1905. The copper ores in 1906, 
however, showed an increase of at least 20 per cent. but the values 
remained about the same. 

LODE DISTRICTS. 

The southeastern-Alaska districts fiiJly treated in other pages 
of this report. Prince William Sound and Copper River were not 
visited by any member of the Survey and the following notes are 
compiled from various sources. 

The copper mines and prospects of Prince William Sound thus far 
discovered all fall within a zone about 10 to 20 miles in width stretch-
ing northeast ward from Latouche Island to Boulder and Oalena 
bays on th inaitiland. An examination of the map (P1. 1, : 22) 
shows that much of this zone is under the water of the sound. As 
Grantb has shown, the ore bodies, chiefly chalcopyrite, occur as a 
rule along shear zones in the greenstone. 

Two mines, the Oladhaugh and Bonanza, made shipments of ore to 
the Tacoma smelter throughout the year, and several other proper-
ties undergoing development also made some production. In the 
Gladhaugh mine a sixth level at 600 feet depth is said to have been 
reached. Though only a few properties have reached a shipping 
stage, there are probably two score that have been prospected during 
the past year. Most of this work was (lone on Latouche an(l Knight 
islands and at Boulder, Landlocked, and Galena bays. It is t1St1 

mated that from too to 200 men have been almost continuously 

Brooks, AIITNI ln.04 rous U 0, r las, U 8 osnl Purey 1900 p1 
bGrant, U. t, Copper an4 thsr mliwrisl resouress 01 PrIme William Sound: BulL U.S. 

Surv.y, No.254,1906, pp. 70W. 
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employed in these operations. It seems probable that in 1907 the 
number of productive mines will be very much mcrease(l. 

The two copper belts on the north and south sides of the Wrangell 
Mountains continue to be a field of much prospecting. Develop-
ments have been confined chiefly to the more accessible southern 
belt, which it is expected will be connected by railway with tide 
water in the next two years. This mineral belt has been carefully 
traced by prospectors and probably most of it has been preempted 
by this time. On most of these claims, however, assessment work 
alone has been done. There has been systematic development on 
a number of larger holdings, notably on the Hubbard-Elliot prop-
erty near the west end of the range, and on the Bonanza near the 
east end. It is claimed that a depth of 200 feet has been reached on 
the Bonanza. 

In the upper copper belt, stretching more or ieee brokenly from 
White River to the head of Tanana and Copper rivers, a score or 
more prospectors have been at work and several new discoveries are 
reported. Some of them are so close to the international boundary 
that until an accurate delineation of that line is made it will be 
uncertain on which side of it they lie. it is reported that native 
copper-bearing hides have been found on Kietsan Creek and on Camp 
Creek. The other copper deposits of this region are chiefly suiphides. 

The most important fact in regard to the development of these 
copper districts is the assurance of a railway from the coast. Although 
the location of the coastal terminal, if current reports are to be cred-
ited, is not yet definitely settled, it probably will be either Cordova 
Bay or Katalla, from which a railway will be extended up Copper 
River. Meanwhile steps have been taken to establish means of com-
munication by small steamers which will run between the rapids of 
Copper River anti will he provisionally connected by trsniways. 

YORK TIN REGION. 

No member of the Geological Survey visited the tin district during 
1906. Current reports indicate considerable progress in lode mining 
at Cape Mountain and prospecting at Lost River and at Brooks and 
Ear mountains. The Buck Creek tin placers also received atten-
tion, and some shipments of stream tin were made. 

The margin of the granite mass of Cape Mountain, which appears 
to be the locus of the tin-bearing lodes, has been traced and entirely 
covered by locations, and considerable prospecting has also been 
done. During the last year cassiterite-bearing veins were found on 
the northwest side of the mountain, in the basin of Village ('reek. 
The prospects are reported to be encouraging and at least are knoan 
to have the same general character as the better developed deposst 
on the southeast side of the mountain. By far the most extensive 
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operations of the district are those of the Bartels Tin Mining Com-
pany, on the southern slope of Cape Mountain. This company 
installed a 3-stamp mill in 1905, and some concentrates were shipped 
(luring the year. Current reports, which the writer is unable to 
verify, indicate that the ledge varies in thickness from 18 inches to 
several feet. Values of I to 55 per cent are reported, and the aver-
age of the ore mined is said to have been 3 per cent. The company 
is mining and also prospecting systematically with electric-power 
drills. An enlargement of the plant is said to be in conteniplat ion. 
The United States-Alaska Tin Mining Company has erected a 10-stamp 
mill in the same region, but no shipments are reported. The Seward 
Tin Mining Company is said to be at work in the same vicinity, and 
some prospecting is reported on the Compass, Bear, Midnight, anti 
Sun claims. The developments on the north side of Cape Mouyitain, 
at Village Creek, have already been referred to. 

Less definite information is available concerning the operations at 
Ear Mountain and Lost River, but current reports indicate that sys-
tematic prospecting is still going on. The Lost River deposits are 
near the coast, but the Ear Mountain (ilstflct is less accessible. 

As no further studies have been made, it is impossible to present 
any conclusions in regard to the future of the district beyond those 
already advanced by Collier and hess." The actual shipment of 
ore and the continuation of work in the various localities bear testi-
mony of progress. There can be no doubt that this district has suffered 
by the exaggerated estimates of the tonnage of ore developed and its 
value, which have been published far and wide. While these are in 
part to be credited to conscienceless promoters, who are Using tin 
prospects as a basis for the selling of stock, it is als) tlie tO the igno-
rance of honest prospectors. Nearly all the owners of tin prospects 
hold them at such enormous figures that the experts sent to examine 
theni often must advise their clients against purchase. Those who 
SXS mnexperlelwt$(I in lode mining, especially of tin ores, should under 
stand that capitalists will not pay for a prospect the same amount of 
money which they would for a developed mine. Had this fact been 
accepted by the prospctors, much more prospecting would no doubt 
by this time be carried on in this field by the moneyed interests. 

In 1905 the average price of tin was 31.35 cents per pound; in 1906 
it rose to 39.81 cents per pound. The world's production of tin in
1906 WU 93,919 long tons, or about 500 tons less than in 1905. Of 
the total production about 47 per cent was used in the United States, 
with practically no production. TllM facts alone assure a continua-
tion of the search for tin, especially in a field which baa yielded as 
encouraging results as the York (listrict. 

SCoUter A uri..Tndepo.liao( the York r1nn. Alseke: Bull. U.S. ('o1. Survt'y No. 22g. lt4. 
Hlis, Prank L The York tin ron: Bull. U. S. 6ol. Survey No. *4. 1$S. Pt'. I4&-I57. 
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ANTIMONY. 

Stibnite, the sulphide of antimony, has been found at a number 
of widely separated localities in Alaska, and in view of the constantly 
increasing demand for antimony it has seemed worth while to call the 
attention of prospectors to it. In 1906 the price of the metallic anti-
mony increased from 14 anil 15 cents to 25 and 26 cents a pound. 
The consumption of antimony in 1905 for the United States was 5,712 
short tons, with no production except some recovered with lead ores. 
This fact has stimulated the search for commercial ore bodies contain-
ing the metal. Antimony finds its prin(il)al use in the manufacture 
of various alloys and in scme chemical compounds. 

Stibnite is a soft mineral, of a lead or steel-gray color, having a 
streak of similar color usually with a more or less perfect cleavage 
visible to the naked eye. This mineral is usually found in veins hay-
ing a quartz gangue and associated with various other metals. The 
ore often contains some gold and silver. Of the valuation of the 
ores Schnatterbeck* makes the following statement: 

For the information of miners it may be add that smelters j*y for ore accordingto 
its content of antimony (determined by a fire asmy) and its freedom from impurities, 
such as arsenic, lead, and copper. Ores carrying le than 60 per cent metal are not 
marketable at present unless they have other unique features which would facilitate 
smelting. The smelter usually deducts about 30 cents per ton for mpling and weigh-
ing ore. In calculating the value of an ore the basis of quotations for metal in London 
is used, and should the ore exceed 50 per cent metal a premium is allowed, while for 
every per cent less a discount is exacted. 

No ore bodis containing stibnite of proved economic importance 
have been found in Alaska. The ore is, however, known to occur 
at the localities nlefltiOfle(l ifl the following paragraphs: 

Antimony ores have been reported from various localities in Seward 
Peninsula, but the only occurrence known to the writer is on Manila 
Creek and is described elsewhere in this report (p. 139). 

Mr. Prindle reports the occurrence ol stibnite in the placers of 
Cleary and Esther creeks, and he found it in place on Chatham 
Creek. At the latter localityb a vein a foot or more in thickness 
occurs in the schists. 

In the Kantishna region Mr. Prindle found stibnite aociated with 
the auri.ferous gravels on Eureka and Friday creeks, and in place on 
Caribou Creek. (Se. pp. 216, 219.) 
•$cbn*tt-rbe-k, C. C.. Tb. produition of ,sntirnony in It*t: Miner-al Resuiwsi t. 5. for 1St, 1'. 5. 
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PLACI:ll MINING. 

INTRODUCTION. 

Of the $21,600,000 worth of gold pr )duced in Ahiska in 1906, 
nearly $18,000,000 came from the placers, and more than half of this 
from the Fairbanks district. Seward Peninsula stands second, with 
a production of over $7,500,000, of which at least one-half came from 
the old beach line. The silver recovered from the placer gold repre-
sented in 1906 about two-thirds of the total output of that metal in 
Alaska, and had a value of about $60,000. 

No new placer districts were discovered in 1906, but the Yentna, 
Kantishna, and Tenderfoot have become producers since last year. 
Mining in both Seward Peninsula and the Yukon district was more or 
less handicapped by the scarcity of water during a part of the open 
Seaao. 

METHODS. 

The evolution of placer-mining methods, which is going on continu-
Ously, is directed chiefly toward the introduction of machinery in 
8°me form. As districts become more accessible the small operator 
18 supplanted by companies with ample financial backing, to bring 
about a reduction of costs of operation. Moreover, the wasteful 
Tflethods of the pioneer prospector can find no reward except in the 
"chest and most favorably situated placers, and the gravels of lower 
value must await better capitalized companies. This change is taking 
Place throughout Alaska, but notably in the Noine region. The most
s1gifi feature of this evolution during the last year was the 
8Ystematie search for placer ground suitable for dredging. 

Much has been written on the subject of dredging and its possible 
PPhication as a mining method in this northern region. Though

tb,8 is a matter for discussion by the mining engineer rather than by 
the geologist, a brief statement of a few conditions affecting dredging 
'flthis field may be of service to those who are not personally familiar 
With then,. On the one hand, prominent mining engineers have been 
loud 'n proclaiming the inapplicability of dredging throughout most 
of Alak heesuse of the failure of certain misIireeted efforts, on the 
Other, less conscientious promotors have cited the low values profit-
ably recovered by dredging in the Oroville (('al.) and similar fields 
Mexiiiples of what may be accomplished in Alaska. 

rout the standpoint of dredging, the Territory may be divided into 
Provinces, one embracing the area tributary to the Pacific, and 
other the placer districts of the Yukon and Seward Peninsula. 

fl the Pacific province there are a number of placer districts which 
dozhtedly include some good dredging ground, yet in this P1 of 
asks glacial bowlders are not uncommon. Even in glaciated arcas, 

Where Only easily (le(ohllposed rocks, such as mica schist, 51$ present, 
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large bowlders may be exceptional. In general, however, bowlders 
must be expected, since glaciation has been an active agent throughout 
this province. As a rule the placers of this part of Alaska have not 
been found to be as rich as those of the Yukon and Seward Peninsula. 
On the other hand, frost is not encountered in the region tributary to 
the Pacific except in the Copper River basin and possibly in the upper 
basin of the Susitna. Other and very important factors in favor of 
the southern province are its accessibility, relatively cheap fuel, and 
abundance of water power. In the Yukon and Seward Peninsula 
districts glaciation is, for the most part, absent and bowlders are 
relatively rare. The values also average much higher, though these 
vary, of course, locally. Of fundamental importance for considers-
tion in these fields is the large amount of frozen ground which can not 
be handled by a dredge unless previously thawed. The laws which 
govern the distribution of the ground ice are not known, so that each 
placer must be carefully tested on this point before a decision is 
reached. In general, however, it can be stated as an established fact 
that the river beds are not frozen, and also that any loose sand or 
gravel which is well drained is not frozen. The cost of fuel, transpor-
tation, and other factors which have been mentioned, vary in differ-
ent districts of this northern province, but in general are higher than 
along the Pacific coast. Water power, too, is much rarer than in the 
southern field. In a comparison of the two provinces it i, obvious 
that the southern field is one where bowlders are to he expected, 
while in the north the presence of frozen ground may so increase the 
cost of exploitation as to make it prohibitive. 

It may be of value to present some facts on the costs and methods 
of dredging frozen ground, as determined in the Klondike. The 
writer is indebted to Mr. Albert J. Beaudette, government mining 
engineer of the Yukon Territory, for the following statement: 

The dredge DOW operating an Bonanza Creek was erected on creek claim No. 42 
below Discovery in the year 1901 and afterwards removed to where it is now, on Dis-
covery claim, a distance of about 4 miles farther upstream. It is one of the old type of 
dredges manufactured in San Francisco, using steam as its motive power. This boat 
has a theoretical capacity of 1,200 cubic yards per twenty-four hours, but this year it 
has excavated on an average 700 cubic yards per twenty4our hours for a period of 
one hundred and twenty-seven days. The capacity of the buckets is 31 cubic feet; 
moving with a velocity of 14 to 16 buckets a minute. It requires 65 horsepower to run 
the dredge. 

The great drawback in dredging operations is the "frost," which must be ONNWCOEDO 

at any cost before the gravel can be excavated and washed. As the plant on the dredge 
is too small to furnish steam for both the dredge and the points used for thawing, the 
management had to erect another plant near by to furnish steam for the points. This 
plant consists of two boilers of 50 horsepower each, 60 points, and pipes to transmit 
the steam from the boilers to the points at a distance of as to 100 feet from the boilers. 
The points used are from 14 to 16 feet in length and they will thaw the material to the 
bed rock. 
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PACIFIC COAST REGION. 

Mr. Wright treats of the placers of the Juneau, Porcupine, and 
Lituya Bay districts in this report (pp. 51, 55, 56, 64,65). The most 
noteworthy fact is the small advance made in placer mining in the 
Porcupine field. An abundance of water and steep gradients, with 
considerable bodies of gravel, are the favorable conditions in this 
field, but, on the other hand, the district is handicapped by the 
ruggedness of the topography and the frequent floods, which often 
carry away the miners' equipment. The presence of glacial bowl. 
ders over much of this district is unfavorable to dredging operations. 
Although the values average much lower than in the Yukon and 
Seward placers, yet they are within the limits of profitable mining, 
provided the other difficulties can be overcome. 

The beach placers at various places along the seaboard between 
Lituya flay and U nga island yield only a small annual production, 
but probably give employment every year to half a hundred men. 
These deposits are of such a character that they can not be mined 
on any but a sma!l scale; All attenl1)ts so far 1115(10 to exploit them 
with machinery have met with failure. Yaktag Beach, which is 
about 60 miles east of Controller Bay, is estimated to have produced 
about $25,000 in 1906. About $10,000 worth of gold has been 
taken from the beaches of Kodiak and the other islands lying to 
the southwest. 

In the Copper River region the most active placer-mining opera-
tions were in the Nizina basin, tributary to the Chitina. This dis-
trict lies about 200 miles by trail from tide water, and the cost of 
operations is necessarily very high. It is reported that five claims 
were operated in the summer of 1906, employing in the aggregate 
30 men. In the Chistochina district no rapid progress is reported, 
but considerable mining was carried on. 

The Cook Inlet placers are described elsewhere (pp. 115-124), and 
it is shown that there has been a decided falling off in output as 
compared with 1905. The one important advancement is the 
exploitation of the placers of the Yentna district. The value of the 
production for 1906 of Cook Inlet and Copper River is estimated to 
have been $400,000. 

SEWARD PENINSULA. 

The Nome district continues to 1 the mining center of Seward 
Peninsula, with the Council district as second. Of the production of 
$7,500,000 (or the entire peninsula, probably 50 per cent must be 
credited to the third-beach placers near Nome. These two impor. 
tant districts, as well as the Kougarok, are described elsewhere in this 
report (pp. 126-181). In the lesser districts, such as the Bluestone 
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and Teller, some developments are being made, but they are entirely 
overshadowed by the other camps. 

In the Fairhaven precinct notable advancements were made, chiefly 
in ditch building. The Fairhaven Water Company completed the 
construction of about 30 mih of ditch, which taps Imuruk Lake and 
which when completed will ave tt sotal length of 52 miles and will dis.. 
charge at Washington (iuhli, an easterly tributary of the Inmachuk. 
The ditch has a capacity of 5,700 miner's inches. A 4-mile ditch is 
being built at Hannum Creek. A number of surveys have been made, 
with a view of bringing water to Candle Creek, where the rich bench 
placers are being worked. 

Dry weather prevailed in the Fairhaven district, as in other parts of 
of the peninsula, and hence the largest production was made during 
the winter months. Considerable gold was taken out of the benches 
of Candle Creek by winter drifting. The coal mine at Chicago Creek 
furnishes the fuel for these undertakings. Some rich placer ground 
was mined on Chicago Creek, and current reports indicate that one 
claim at this locality was the largest producer of the season. It is also 
stated on good authority that prospecting in the immediate vicinity of 
the ground failed to reveal any other workab'e deposits. Considerable 
winter work was done on the lower Inmachuk and its tributaries. It 
seenis probable that the value of the production of this cami in 1906 
was between $200,000 and $300,000, though by some it is st ated as 
high as $500,000. 

YUKON BASIN. 

The enormous production of the Fairbanks district, which amounted 
to over $9,000,000, overshadowed all other developments in the V ukon 
basin. The smaller districts all made progress during the year. Of 
these the most accessible, such as the.Rampart, and to a certain deS. 
gree Birch Creek, naturally received the most attention. 

PAIRUJK$. 

It is estimated that between 5,000 and 6,000, people were in the 
Fairbanks district during the summer of 1906. Probably over 50 per 
cent of these left before the fall freeze-up. A large part of the influx 
was made up of people with little utoney or experience in mining, and 
naturally the expectations of many were doomed to disappointment. 

In spite of the prosperous condition, the midsummer saw the camp 
crowded with men who could find nothing to do. While wages con-
tinued high, $5 to $6 a day with board, the character of most of the 
operations made it poseible to employ but few inexperienced men. 
The depth of the alluvium, from 10 to 200 feet, makes prospecting 
exceedingly costly. Prospect shafts cost $6 to $8 a foot, and every 
pay streak that has been found represents an enormous outlay for 
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unsuccessful prospecting. Therefore the Fairbanks district proper is 
eminently not the place for prospectors of small means, but affords 
splendid opportunities for those with good financial backing. In 
adjacent areas, however, such as parts of the Tenderfoot district, 
where the alluvium is much shallower, there are much better chances 
for the individual miner. It must be remembered that these out-
lying districts are but little easier of access than they were a few 
years ago. 

There was a great scarcity of water in the Fairbanks district up to 
the last week in August, after which time there was considerable rain. 
One of the most favorable features about the Fairbanks district is the 
fact that the work goes on throughout the year, thus giving steady 
employment to miners and assuring a more permanent population. 
In 1906 the summer production was probably not more than 50 per 
cent of the total. 

Means of Colnliitiiiieatiofl are heiiig rapi(lly extended. Nearly all 
the large producing creeks are now connected by wagon roads, either 
with water transportation on the Tanana, or with the Tanana Mines 
Railway. This, together with the telegraph and telephone lines, much 
facilitates business. 

Cleary, Fairbanks, Dome, Vault, Esther, Goldstream, and Pedro 
creeks and their tributaries are the chief producing creeks of the dis-
trict. Cleary continues to stand first in production, with Fairbanks 
in second place. The finding of values on Cripple and Treasure 
creeks definitely extends the producing area to the southwest, and 
reported discoveries of gold in the upper Chena may show a horth-
easterly extension of the same belt, though this is not yet established. 

The facts in hand are, however, sufficient to determine that there 
is a gold-bearing zone, at least 10 miles wide, running northeast and 
southwest, which has been traced for about 30 miles. Its north-
eastern extension would intersect the upperChenabssin, while to the 
southwest it runs out into Tolovana flats. A logical deduction from 
these facts would suggest that the prospector should turn his atten-
tjon to the Chena basin and to the streams draining the upland which 
bounds the Tolovana flats on the east. It should be remembered, 
however, that the invest igat ions so far made indicate that the condi-
tions which bring about mineralization are local, and hence the forma-
tion of placers probably does not persist over any great distance. 

Worthy of special note are the rich placers found last year on Vault 
Creek, which had previously been unproductive. On nearly all the 
pro4lllring &'treatns which are tributary to the Chatanika the pay 
strsak has been trared well down to the main river. In fact, the 
oriiir1 of ttw rirh iravels found in various places at 100 to 200 feet 
depth under the valley floor of the Chatanika i.e among the most jmz-
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zling of the phenomena connected with the placers of this district. 
Interest in Goldatream Creek was revived during last summer by some 
rich placer discoveries, and as a result, though the creek was almost 
abandoned in the early part of the summer, later it was studded with 
Operators for several miles. 

Mine operators are ral)i(lly recognizing the necessity of making 
available all of the water supply tributary to the gold-bearing area. 
At best the water supply (luring dry weather is very scant and on 
some creeks is practically nil. Among the largest ditch-building 
schemes is that involving the construction of a water main from the 
upper drainage basins of the Chatanika, for which surveys have been 
made. It is estimated that this ditch, which is to bring the water of 
Faith, M'Mauus, Pool, and Smith creeks to the Fairbanks-Cleary 
divide, will be 72 miles long. It is currently reporte(l tliiit the low-
water discharge of these streams is about 5,000 miner's inches at the 
proposed intake, but these figures the writer has no means of verifying. 

Of the outlying districts tributary to Fairbanks the Tenderfoot 
probably made the largest production, estimated at $100,000. The 
gravels on Tenderfoot Creek are deep, but in the smaller creeks are 
said not to exceed 8 to 10 feet in depth. It would appear that these 
deposits lie in a different zone from those of Fairbanks. 

Some work was done on the streams tributary to the upper Chats-
nika, where probably 30 men were at work. Some gold has been 
found on Faith, Hope, and Homestake creeks. The pay streak is thin 
and the values are said to be regularly distributed. 

The region lying south of Fairbanks, including the Bonnilield and 
Kantishna districts, is described by Mr. Prindle (pp. 205-221), and the 
Birch Creek district by the writer (pp. 187-204), elsewhere in this 
report. 

ZWL*T DISTRICT. 

The total gold output of the Rampart (listrict for 1906 is estimated 
to have a value of $270,000. The writer is indebted for valuable 
information to Messrs. H. F. Thumm and E. II. Chapman, of Rain-
part. Mr. Thumm states that about 33 claims were worked during 
the winter of 1906 and 17 during the summer, giving employment to 
about 100 men in winter and about twice as many in summerY New 
creeks not producing last year are Boothby and Skookum. 

T4mrec hydraulic plants were operatcd luring part of the summer, 
one each on hoosier, Ruby, and Hunter creeks. The Alaska load 
Commission has begun the construction of a highway from Rampart 
up Big Minook. This when completed will materially reduce the cost 
of all mining operations. 

Another roa*1 has been built from Baker lint Springs toOlenn ('reek, 
a distance of 24 miles, by Thomas Manley, a large owner of mining 
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property. This road affords a natural outlet to Tanana River for the 
Glenn Creek region. Mr. Manley has also surveyed a ditch line from 
Hutlinana Creek to Thanksgiving Creek, a distance of 15 miles. If 
the scheme is carried out and there is sufficient water it will lead to 
extensive mining developments in the Glenn Creek region. It is of 
interest to note that the same operator has imported a churn drill for 
prospecting, the first in the district. 

XOzuAu DISTRICT. 

Little information is at hand regarding the remote Koyukuk dis-
trict, but it s reported that the gold production in 1906 was about 
$150,000 r O0,0O0. There has been no reduction in cost of 
operations, and until such takes place there will probably be no expan. 
sion of the mining. It is said that there are about 200 men in the 
Koyukuk district, and that the richest placers are on Newlands ('reek. 
During the past winter a stampede took place on Johns River, but it 
appers that nothing of value was fouiitl. 

Late in the summer of 1906 a report came to Fairbanks of the dis-
covery of new placer ground in the Chandlar basin. The Chandlar is 
tributary to the Yukon from the northwest about 20 miles below Fort 
Yukon. Auriferous gravels have long been known to occur in this 
region," but no workable placers have previously been found. A 
stream called Big Creek is reported to be the scene of the new find. 

POITYRILI RZOIO1.b 

The area usually included under the name Fortymile region 
embraces the basin of Fortyrnile River as well as the placer district 
tributary to the town of Eagle. Though the oldest of the Yukon 
camps, progress has been very slow, chiefly because of the lack of 
transportation facilities. This is being remedied to a certain extent 
by the construction of a wagon road to Steele Creek. 

Upward of 200 men are working in this district, probably on half as 
many claims. The principal producing creeks are Jack Wade, 
Chicken, antI Lost Chicken, together with their tributaries. The 
producing creeks in the region tributary to Eagle include several con-
fluent to Seventymile Creek, together with American Creek and some 
smaller streams. 

Considerable interest has been taken in the Fortyinile region in the 
subject of dredges but iw plants have yet been set up. There are 
also plans for (litch building, but these have not gone beyond prelimi. 
nary surveys. 

• 5ebrwkr. P C.. Preftmtnsry report on s onnal,wanc* along Chanftarand Koyukuk rf vets: Tirac. 
t*th nn. kept. r. . ( u1. Surrey. p1. tU), pp. Hl-l23. 

The wrIter Is lndbteI to Mere. Elnwr U. Urady. eommlsslnner at Jack Wad, sad L. t. 
O)mguladoOf at Eagle. lot Inlornuitlon about the FortymUe region. 
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The writer is indebted to C. B. McDowell, of the Fortymile region, 
A1aka, for the following statement in regard to the developments in 
that. district: 

As dredging has proved so succful in the Kiondike, many efforts are being initi.. 
ated here looking toward working this section in a similar manner. Ruell King, of 
London, has purchased several miles of 'Valkers Fork and is now installing a 5-foot 
bucket dredge on the properties. He expeth to begin operations in the early part of 
June. The MiDowell-Allen Company is abe installing a dipper dredge on South 
Fork of Fortymile River and likewise expects to begin operations early in the summer. 
A company installed a dredge on the Canadian side of Fortymile River late last sum-
met and will work its ground in this fashion the roming summer. Another dredge is 
flow being installed at the boundary on the Fortymile for operations this summer. 
G. L. Savage, of New York. began operations late last fall on a ditch line to carry 
water from Mosquito Fork into the Chicken Creek basin for hydraulic purposes. 
Considerable prospecting for quartz was earned on last year. and while there were two 
good surface showings found—one gold and one eoppr sufficient work has not yet 
been dot to tlenionstrat.e whether they are of any gri.at value or not. 

According to the statement of .1. 11 Van andt, deputy collector at 
Fortymile, 11,974 ounces of gold were sluppe(l through his office in 
1906. The entire production of this district in 1900 is estimated to 
have a value of £300000. 
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INTRODUCTION. 

The coal resources of Alaska hve been the subject of a large 
amount of investigation by the Geological Survey in recent years. 
Since 1902 special coal investigations have been in progress each year 
and have yielded a fairly accurate knowledge of the more important 
coal fields. In addition to this a large amount of information con-
cerning coal has been gathered ea('h year since regular geologic work 
was begun in Alaska, bySurvey parties that were working primarily 
on other problems. 

Existing knowledge of the coal of Alaska was summarized by Dali a 
in 1896 and again by Brooks" in 1902; but the large increase in 
detailed information in the last few years makes it desirable to bring 
together the following brief summary, which will lay greatest empha-
sis on the larger problems which have recently been or which are yet 
to be solved. It is not intended to be complete in itself, but is sup-
plementary to the more comprehensive summaries already published 
and preliminary to more detailed discussions which will be possible on 
the completion of the investigations now in progress. 

DISTRIBUTION AND AREA. 

The distribution of the coal fields of Alaska is indicated on the 
accompanying map (P1. II), which shows (1) known areas of high-
grade coal (anthracite and semibituminous) of workable thickness; 
(2) known areas of lower grade coal (bit uminous and sub-bituminous) 
of workable thickness; (3) known areas of workable lignites, and (4) 
areas of coal-bearing rocks. The last item includes those areas which 
are known to contain some coal but in which beds thick enough to be 
mined have not yet been discovered; areas in which coal has been 
authentically reported but concerning which detailed information is 
lacking, and areas in which the character of the rocks is similar to 
hat in neighboring coal fields and where consequently the occur-

renee of coal is to be expected. These statements apply also to the 
11l)jou1ed table of areas. The areas iiiapped as "coal-bearing rocks" 

• DaD. W.fl.,R.portos1seos1ssn.lflinite of Alaabs Seirqntn1h Ann. kapl. L.8. t.e.1. $snry. 
p1.1. iss pp. 7IP. 

8vnoks. A. IL. CI *mes of Alaska: Twnty-tonl .nn. k.pi. t. 8.O.o*. $uy. p1.3. $1*Y2. 
pp. S1&S7l. 
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are consequently not well defined and must be regarded as subject to 
considerable changes by subsequent exploration. They are intended 
to indicate the regions in which new (hscoveries of coal seem, in the 
light of our present knowledge, to be most probable. The extent of 
the various areas noted above, as well as the area of each individual 
coal field, is shown in the following table, which gives a total of at 
least 1,238 square inilee, or 792,320 acres, of known workable coal and 
12,644 square miles, or 8,092,160 acres, of "coal-bcaring rocks." 

Areas of Alaska coal ftelds.a 

Arves ofKnown coal coal-hearinga'a. rocks. 

Anthnutt.: 8qwir m,ke sysiireaais. 
ileririg lilver 2r.. 4 
Muuuiusk* Rivet 42 

Semibiturotnous: 
Bering River 
Matanuaka River 
Cape Lisburne 

Bituminous: 
Matisnuska River 
Alaska Peninsula 
Yukon i*sin..
(npe I.ist'ur. 

1117 2.4( 
i2& 

Anakiuvuk River . 

ToLsi ariliirirriia. and 1p11un4nous IW.3 

Iignite: 
SorIth..l*ier Alaska. 10 
(ouk inlet region 104 
Southwestern Alaska 
topper Biter. 
Yukon tesslu . 2111 
Bering Ilea 
Northern Alaska 1.7k 

Grand total. ... 1,110 12,041 

• The dflanu..a is'tw51$) (hi' ansi given here ii those pssisii*hed elsewhere are 4e chiefly to the 
recognition of fourcisises of N*i Instead of thire. and I hi (orl'w.qu.nt 4iistnri of the itslrirtie * ress Inte 
*'mibltumtnos.is and hltumlnoua sod of the Yukon seas Into hllisruinous and lignite. and iif stinlar 
changes In other smaller areas.

5..zplrsnistion on p 10 

(lI'( )LO(Y OF TI! E ('OA L..BEA RING ROCKS. 

Iht' geologic position of Alaska coals is distributed through hori-
7.0115 in the ('arhonifrrous, the Jurassic, the ('retaceous, and the Ter. 
tiary. The abundance of the coal and the extent of the areas increase 
progressively from the older to the younger hoi4zrns, reaching their 
culmination not later than the Miocene. 

It shouhi be noted in this connection that the old belief that the 
age of coal is an index of its quality does not hold uniformly in Alaska 
OI'elstswhtsre. This belief contains a part sal truth in Alaska as in sillier 
regions, but other factors are always loeall of greater weight. The 

https://mibltumtnos.is
https://orl'w.qu.nt
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Carboniferous coals of Alaska are of higher grade than those of the 
Jurassic or the Cretaceous, and the Jurassic coals are better than some 
of the Cretaceous coals. The Cretaceous in turn includes some coal 
which is of better quality than much of the Tertiary coal. Thus far 
it would seem as if the theory of the increase in quality of coal with 
its age were supported by the evidence from Alaska. But when the 
Tertiary coals are considered it is found that they include many beds 
and considerable areas which outrank in quality all the other coals of 
Alaska and which are equaled only at a few areas in other regions. 
The truth of the matter is that the conditions favorable for the forms-
tion of high-grade coal, including character of sedimentation and 
degree of alteration, are dependent on local conditions and are inde-. 
pendent of the age of the coal. 

Carbonilerous coal is known to exist in commercial quantities at 
Cape Lisburne and smaller amounts are known at other localities. 
The Carboniferous coal beds at Cape Lisburne are in the lower Car-
bonifertus, which there comprises a lower group consisting of slates, 
shales, and limestones and containing several coal beds; a middle 
group of black cherts, slates, ahales, and cherty limestones; and an 
tipper group of massive limestones of great thickn, which seem to 
shade off into massive white cherts. Coal beds of Permian age have 
been worked near Nation River on the upper Yukon, hut they appear 
to he of slight extent and of little importance, although the quality is 
good. Rocks of probable Carboniferous or Permian age are known to 
eontain coaly shales and thin coal seams at various localities in the 
valley of White River and indicate that workal)le coal beds may yet 
be discovered in them. 

Jurassic rocks bare a wide distribution in Alaska, and they are 
known to be coal hearing in several places. The largest known area 
of Jurassic coal is at Cape Lisburne, where a horizon of undetermined 
position in the .Jurassic is represented. The Wainwright Inlet coal is 
probably of the same horizon. At least part of the coal at Herendeen 
Bay may be Jurassic, though other coal-bearing horizons are repre-
sented. The eastern extension of the Matanuska coal field includes 
large areas of middle and upper Jurassic rocks in which some coal is 
present. 

Cretaceous rocks cover large and widely distributed areas in Alaska 
and are coal bearing at many localities. Cretaceous coal is present on 
Anaktuvuk River, a tributary of the Colville, which flows into the 
Arctic Ocean, in the luwer Yukon Valley, possibly at the headwaters 
of the Matanuska, and at Chignik Bay and Herendeen Bay, in south-
western Alaska. All these deposits except that in the Matanuska 
Valley represent tb. upper Cretaceous. 

Tertiary coal is widely distributed in Alaska, being known from 
many localities along the Pacific coast, from the interior, and from 
the Arctic siope. The position of the coal within the Tertiary is 
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rather indefinite, the evidence being incomplete and conflicting. The 
Tertiary coal-bearing rocks on the Yukon rest upon the Cretaceous 
with an apparent conformity, thus suggesting that the lower bed 
are basal Eocene or even transitional from the Mesozoic to the Ceno-
zoic. Other evidence, including the relation of the floras of the 
•Renal formation to those of other regions and the relation of these 
beds to the overlying Miocene, indicates that the Kenai coal is upper 
Eocene or Oligocene. The coal floras on Bering River include forms 
suggesting those of the Kenai and other forms which are strangers 
to those beds and which Knowlton considers possibly Miocene. St ill 
younger coal occurs at Yakutat Bay, where there are no rocks of 
Kenai age and where the floras belong very high in the Tertiary-. 
The total evidence thus suggests that the Tertiary coal of Alaska 
occurs at several distinct horizons. 

OCCURRENCE OP COAL.a 

PACIFIC COAST REGION. 

The Pacific coast coal fields are of moderate area but of Wide dis-
tribution. They include both Mesozoic and Tertiary coals, With the 
complete range in composition from a good quality of anthracite, 
through high-grade semibituminous steam an(l coking coals and ordi-

a The following rnfrmncea lrwlud. the. latest ansl moat s•nml.lrts• rvport ►s s►n s•►u•h region. Earlier 
relsrrta of lmporta re.when referred to in later canes, sire not ns..nt ionr<i lu.rr. 

tACt/1C COAST t►. ,ink . 

)1.►sits, (I. C' , Tb. dlsstrilrrttls,n ,► .ssI .harmer of Bering Itiver oral: Bull. 1', $. (s.ssl. Survey No. 241, 
10ad, pp.'. 

.-- - - A T onss:sso.lrr<sr of tlw lhrtrnnuska anal f.41. Alaska, in itf`,: Dull. 1'. 5, (lei, $un•ey No. 2:0, 
10Dd, a!d Pic. 

Cleoksgy and mineral rmoureas of the Vontroller Ilssy return. (In prel►rrrsct.ion.) 
PAidlt, Sinxay. The Iler.n'lrrrn Bay roel field: Bull. t:. K. tic.►!. Survey No. 2144, i1U, pp. 101-Its. 
PAina, Slasty, and K%orr..AI$OU'1t, A i'Y►nnni*Mtk' in the MISIStISICka srtrsi T►akestna t*Maa. (In 

this volume. pp. l04-1i. l 
$msa, K. w.. ('cal resrrur a of southwestern Alaska: hull. 1'. $. (itnl. Survey No. Vii, 10Ct4, pp. 

151-171. 
Coal Suds of the Kachemak Bay roan: Null. 1'. 5. Cleot. Survey No. 277, 1011*, pp. 53-7 

wtWMT, C. W., A nsronnalssan(as o1 Admiralty laland, Alaska: Null. 1'. A. (Joni.. Survey No. 7, 1007, 
pp. Ill-lU. 

IXTRltiOl UOlO t. 

Con.t.tttic, A. ] ., Call l+mauwn. of the Yuko* basin, Alaska: Null. U. S. (leol. Survey No. 21A, 10(LI. 
1 pp. 

MEYIIiEK UAU., W. ('., (.rs4s.) •.f lb. .ntrid ('upper River rpti.►n, Alaska: Prof. Paper I . S. t.nrl. Sur. 
ey No. 41, 100. pp l3 l 

I'ttlatrt.E, 1.. 11., he lb.untelsl asr►.i hanUal►der rwjts.u.. sin this volunr.e, l► ' 221-2:1*., 

$E*1$4 SEA ANtr Ais`TIU nt.i.rK. 

Dlusilt s, A. It., ('cal r ru n.s of Alaska : Trr.n t y ..►.'ool Ann. kept. U. N. gent. Survey, 1rt. d. IO vt . 
w «45-l7i . 

("LURR, A. 3., 4J0M(*) atxi coal rsroutrw.'»f the ('spec 1.iatw► rnr rr~i'►n: Dull. I'. S. bleat. $urvsrr' No. 
27* Nidl, M pp. 

Mur'ny, F. it., The Fairhasin gold piamera. Seward 1'.ni aula, Alaska: Dull. 1'. S. (leol. $uvyw'y No, 

247. 10*. p. 117. 
$ N$ADEE, F. C.. ltaroawaas in n..rthern Alaska acme. the ltorky Mrntntalns, along Koyukuk, 

• Juba. Al~aktuvttk. t#bud Colvfll. rivers and the Aivtic coast to Cape l.lshurne. to 1001: Prof . Paper 
U. A. (lent. Survey No * lbs. pp. I(* 114. 
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nary bituminous coal, to lignites of various ehara('ter. Many of the 
coal beds are of great thiekiie's, especially where the coal is of high 
carbonization, but unfortunately the high grade of (oal and the great 
thickness of the beds are as a rule accompanied by an irregularity of 
the geologic structure that is unfavorable to mining conditions. 
The Pacific coast coals are in general favorably situated for shipment, 
and in this respect, as in the character of some of the coal, offer possi.. 
bilities for a larger, more regular, atid wider market than an' of the 
other Alask* coals. 

INTERIOR REGION. 

The interior region, which is here defined to include the valleys of 
Copper and Yukon rivers and their tributaries, contains Cretaceous 
bituminous coal on the lower Yukon and Tertiary lignite and sub-
bituminous coal on the upper Yukon and in the 'fanana, Koyukuk, 
and Copper river basizis. None of this coal is suitable for export, 
but it may be of considerable inLportanee as local fuel. 

BERING SEA AND ARCTIC SLOPE. 

The coal of the Bering Sea and Ar('t ie slope region includes great 
range in geologic age and great variety in character. Coal is present 
in the Carboniferous, Jurassic, ('retaceous, and Tertiary. The ('ape 
Lisburne coal includes Carboniferous semibituminous and Jurassic 
bituminous, and in the Colville basin Cretaceous bituminous coal and 
Tertiary lignite are present. The other coal, as far as is now kiiwn 
(except the Wainwright Inlet coal,' which is Jurassic), is all ligniui 
of Tertiary age. 

It is not likely that any of this coal is of immediate value for other 
than local use. The high-grade coal at Cape Lishurne may find an 
extensive market at Xome, hut the shipping problems are serious. 
The other coal is of such character that its market must be restricted 
to local regions in which the cost of better imported coal is high. It 
may be of extreme importance and of great value in local operations, 
but it is not good enough to ship very far from the mines. 

CII .%IL("I'ER 01" TIlE COAL. 

The character of the coal in the Alaska fields has been stated in the 
previously published descriptions of the various fields and has been 
referred to in the preceding pages. A (letailed discussion of this Sill)-
ject is consequently not necessary here. 'I' lie following table is a 
summary of all the analyses of Alaska roal which have been made for 
the Geological Survey, and •hows approximately the character and 
value of the coal from the known areas: 
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Analyaea of Alaska wal. 

Mole- Volatl1r F1ed Sul- FuelIfliitrtet and kind of coaL A.blure. maIler. eu rhon. -

A31?H*A('rrl. 

1 
2 

11.ring Rivir, aver (17 analyses 
Mut.snuska ktves, 1 saznpk 

7.96 
2.66 

6.15 
7.96 

7L25 
: 

7.74
606 

1.30
.57 

13.16
u.16 

$Y$1flIYtMI%(LL 

3 
4 
6 

DurIng ItIver. coking. auv.nuge of 11 ana1y
(a;s Uusl.urne. aversgi.of3snalvws 
Matitnusku River. eoking, average of 16ansly-

4.76 
3.6(1 

2.71 

13.27 
17.47 

20.22 

74 84 
76.96 

(15311 

7. 12 
2.92 

11.410 

LII 
.16 

.57 

6.48 
4.16 

3.23 

fl1TtJol.'1S. 

6 Lower Yukon, average .4 II analyst. 4..'s 31. 14 66.62 7.58 .16 LIO 

sUe-KiTvixovs. 

7 
8 
9 

10 
11 
12 

Matanuaka Iliver are of4analysse
koynkuk Rfm 
Nation River. I semplu'. 
Alaska PenInsula. in.'raeot5analvaes 
('uupelAsbunw.avi'rag.'o(ll.nalywa
AiuiktuvuklUver.leasnpls 

656 
4.47 
1.56 
2.34 
9.31 
6.85 

3.'.. 4.1 
14.ZZ 
40.02 
2611K 
311.01 
36.39 

4tL44 
4.211 
MM 
41L75 
47.19 
43.314 

liS; 
12.95 
304 
¶1.22.
5.45 

13314 

.37 

2.18 
1.07 
.35 
.54 

1.40 
1.40 
1.3Q 
1.311 
1.24 
1.3) 

L1096T8. 

13 Port OraMm. I znple 
14 8outhfrrnAle.ka,sesoI5semplse 
15 WalnwrIghtlnlet.lmpl 
16 (olvilk' fli'ur I mpk' 
17 ppnrYukon.('ana41an,averageofl3analyses. 
1$ Ipper Yukon. ('livls province, aver of 3 

naIyss 
19 1 'p;.'r Yukon. kaml*rI province, avera of 6 

asu*Iyss
20 Seward PenInsula. 1 seznpkt
21 ('hitlstone Itiver, 1 sempk!. . 
V ksclwmak hay, average of 6 analyses
25 (nntwu'II River, I aasnupk' 
24 koultaklalandlaauipk. 
25 Ingu Isanul.a%012a.naiy.es 
26. Tyonek.stversgsoflasialyses
27 j Chiatothlna RIver, 1 cemple 

IlL 87 
1.97 

tOILS 
11.70 
13(64 

10.16 

11.42 
24.99 

1.115, 
19.85. 
1302 
12.31 
10.99 
636 

16.91 

37.48 
37.4 
42.99
30 :i 
JU.11 

41.81 

41.15 
36.15 
51.60 
40.48 
4611 
51.16 
5336 
6420 
00.311 

39.12 
35.18 
42.94 
30.27 
39.56 

40 40 

:.99 
3.1.68 
6 75 
30.90 
32 40 
33.90 
2125 
31LW2 
194(1 

6.56 .31)
34.33 .57 
*42 .r.i 

77.90 .? 
7.72 L 

7.27 1.30 

10.48 .33 
1.35 .48 
I 10......... 
. 118 .57 

77 .16 I 

2.41 .17 
7.47 1.36. 
(''3 .301 
4.28 

1.04 

1.00 
1.00 
.99 

.117 

.91 

. 

.79 

.77 

.96 

.62 

.F( 
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1.hulL 1. 5. (hnI. $.uvey No. 264, p. 74. analyses I to 7.
2. BulL U. 8. GaoL Surcury No.264. p. 98, analysIs I. 
;t. Bull. U.S. (lent. Kurcuu.y No.214, p. 74, analyses 10 to 20.
4. Bull. ('.8. Gsol. Survey No. 778 p. 47. analyses 12 to IS.
5, Bull. U.S. Gaol. Survey No.264. p.96. analym 2 to 17.
6. hulL U.S. Gent. Survey No.2111. PP 62. u.3, analyses 26.28 to 35. 
7. Bull. U.S. Osol. Surrey No.264, p.96, analyses II to 21. 
S. Bull. U.S. Gaol. Survey No. 211, p.23. analysIs 21. 
9. Bull. I'. & Gaol. Survey No. 21$, p. 23 analysis 17. 

10.Bull. U.S. Gaol. Surrey No.214, p.27. 
11.BulL U.S. O.Survey No. 27*,p. 47. soaks' Ito 7,9 to 12. 
$2. Prof. Paper U. S. Gent. Surrey ,o. 20. p. 114. analysIs 487. 
13.BulL U. B. Gaol. Survey No.7* p. 170.
14.BulL IT. S. G. Survey No.266, p. 27. 
16. Prof. Paper 1' I. Gaol. Survey No. 20, p. 114. snalysisl. 
16.Prof. 1'ags'r 1 8. Geu4. Survey No.20. p. 114. analysis 236. 
17.hull. t. 11. (lent. Survey No. 21*. pp. 61, 412. analyses 3 to 16. 
1$. Bull. L'. S. Goal. Surrey No. 2111, p.23, s.naIses III. II, 19.
It'. Bull. 1' 5. Gaol. Survey No.216. p.23. aasi'ws 20 to 26. 
20. Bull. I'. S. (3. Surrey No. 247 p. 67.
2$. Prof. 'snot V. S. (k'nl. Survey No. 41. p. 121. 
22 Bull. L',k,GaoLRcevey No.,p,h70,a1*l7Ise3.4,7tolO.
25 111(11 V. S. Osel. Survey No. 211, p.23. 
24 Bull. V. & O.Surrey No.210. p. 170.
2.5. hull. P.S. GaoL Survey No.216, p. 170.
311. Tw.'nlk'th Ann. kept. . it. Gaol. SWW5TLPl 7. p. 71 at'uI w. I 1" 4. 
27. h'r..f. 'ajar t. A. Gr'4. Survey No. 41, p. 174. 

I)l:VXLOPM l'N'I' AWl) 1'Rl)l) L( "lION. 

'Flie t'()al-lhiihlillg industry of Alaska Is itill 111 11 Jfl'lI('l i('lllly 11fl(kV4. 

oped eondition. Coal has 1*cn mined illtcrhllittefltly and on a small 

scale at several placee for many years, but the industry has never been 
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of much importance. This has been because the better coal has not 
been well known until recently and can not be shipped without rail-. 
way conflections from the mines to tide water, and also because no 
adequate provision has been made for granting title to sufficient 
tracts to assure profits on the large investments which are required. 

The most active mining operations have been on Cook Inlet, in 
southwestern Alaska, on the Yukon, in Seward Peninsula, and at 
Cape Lisburne. All of these were for the purposes of local fuel on 
small coastwise or river steamers, at mining camps, and at canneries. 

The amount and value of the coal produced in the last ten years are 
stated in the following table: 

Production of coal in Alaska, 1891-i 906.° 

Quantity QuantIty 
Tear. (short Vaka. Year. (short Value,

tonaL tons). 

1897. 2,0(A) $28,000 1902 2,212 $19,048
1898 1.000 14,000 1906 747 6,5$2
lIen. 1,iC0 l6,O 1904 4 1,728
1900 1,J)0 16,800 1906 3,774 13,210 
1901.. -. I,3t0 16,000 1906 $ 20,000 

a The woductkeaker 180?, 1, and 1908 i estimated. That for the other years iaaceording to returns
from the operators as published in Mtneral Resources of the United States. Theas flgurva an' known
In eon.' eases to Ic considerably telow the true production, several operators not having report.'.! at all. 

Th.' most important developments which are now going on are pro-. 
j)arltt ury to mining the high-grade Matanuska and Bering River coal 
on a large scale for shipment away from the coal fields. These coals 
are' adapted to use on ocean steamers and railways and for the manu-
facture of coke, and for other purposes for which high-grade coal is 
required. Before they can 15ë mined it will be necessary to build 
about 150 miles of railroadb to reach the Matanuska coal, and from 25 
to 100 miles (according to the harbor chosen) to reach the Bering 
River coal. It is believed that either of these projects is legitimate, 
and that if favorable title can be obtained both fields will be producing 
on a large scale within a few years. Railroads are now under con-S 

struct ion to both these fields. 
The coal of the intenor and northern parts of Alaska will probably 

be dependent on local demands for its market as long as better coal 
remains nearer the si'aboard. These local markets will depend chiefly 
on mining camps and will he transient or permanent according to 
whether the mining camps are placer or lode. Such coal fields of the 
interior as may be on the line of railroads or near lode mines, especially 
if the ores are smelting ores and the coal capable of coking, will attain 
considerable importance, hut these conditions are contingent on 
future discoveries and developments which can not be foretold. 

'MartIn, G.C., Markets for Alaska coal: Bull. U. &Oeol. Survey Xo 4, lM. pp.1 * 
b Bxaoka, A. IL. llatlway routes: Bull. LI. S. Gaol. Survey NOh 284, lIeS, pp 10-17. 
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INTRODtC'flON. 

The results of the developments in the lode mines of southeastern 
Alaska during the year have been encouraging. Many of the pros-
pects have grown into metal producers, and the mines have with but 
few exceptions increased their output. The Ketchikan district, the 
most active in these advances, is now an established mining center. 
In the Juneau district considerable progress has been made, though 
much looked-for development did not materialize. Mining intcrest in 
the Sitka district was renewed by the discoveries and successlulexplo-
rations near Cape Edward, on Chichagof Island, but no important 
mine improvements are to be noted in either the Wrangell or Skagway 
districts. 

The investigations of each successive field season bring forth new 
facts bearing on the ge)logic as well as the economic conditions in the 
southeastern portion of Alaska. Although much of the information 
contained in the present report has already been published," it is, 
nevertheless, advisable to repeat 11w general facts so as to combine 
with them the results of the present year. In this manner the impor-
tant conclusions are presented without delay, and the more detailed 
discussions of the geology and mines are given in the separate reports' 
on each district. 

(E()IA)(Y. 

Only those few geologic facts can here he given which are necessary 
to an intelligent description of the mines and which may also serve in 
some degree to guide the prospector in his search for new ore bodies. 

• WrIght, F. E. an'l e. W.. Economk dtvdnptnents In aouttu'setorn Alaska: Hull. U. & (hal. 8wwey 
No . 1S1. pp. 47-*i; 1o4e mining In .outh.satern Alaska: flIi. U.S. Owl. $uryey No. 2M. 111*.. pp. 

$pmr. A.(,,Tt*3tmu 014 L.rit: Wright. r. W., A r miiilesaurt' uf Admiralty IsLand Hull. 
U. S. (hat. Survey No.7. 11& Smoke, A. IL, Prsllmlnary r'.;w'rt .'n ttu' Ik ii1ntng d$slflc*z 
Prot. Papert'. S. Owl. Survey No.1, IStI. Wright, F, F.. and C. W., Tho )(i'tdrlksn end Wreng.41 mining 
dlmrlcl (In proparados). 
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BEDDED ROCKS. 

Limestone, slate, sandstone, and conglomerate, with intercalated 
greenstone and tuff beds, constitute the stratified rocks. In most 
places these have been profoundly metamorphosed and are represented 
by the èrystalline limestones, mica and chlorite schists, cherts, and 
gravwackes. 

By far the greater portion of the rock strata are of Paleozoic age. 
These consist of the metamorphic limestones, schlst8, cherts, green-
stones, and other rock types, which together form the underlying 
bedded rocks of the entire area. The Mesozoic and Tertiary forma-
tions are represented by the unmetaniorphosed conglomerate, sand-
stone, and shale beds, which in places are coal bearing. They are only 
local in occurrence and of no great extent, occupying limited areas on 
Admiralty, Kupreanof, Kuiu, and Prince of Wales islands. Basaltic 
lava flows of late Tertiary age cover the southern portion of Admiralty 
!1and, the northeast side of Kuiu Island, the south shore of Kupre-
anof Island, and a stitall area on the south end of Prince of Wales 
Island. Overlying these rock st rat a are beds of clay and gravel and 
the recent volcanics at MLnt Edgeruinbe and at points along the 
mainland. 

INTRUSIVE ROCKS. 

The intrusive rocks occupy about one-half of the aggregate land 
area of southeastern Alaska, as is well shown on the 5e4ulnpanying 
map (P1. III). Coarse granular rocks, granitic in character, form 
the great mass of the Coast Range bordering the mainland and occupy 
wide areas in the central portion of many of the islands. They are 
in direct relation to the geologic structure, and their longitudinal 
axes and lines of contact parallel the direction of strike of the bedded 
rocks. Such intrusives vary in composition from granodiorite to 
quartz diorite and hornblende diorite. In general they invade the 
Paleozoic bedded rocks, but do not cut the more recent Mesozoic 
beds. Other intrusives are those of andesite, diabase. basalt, anti 
melaphyr, usually in the form of dikes cutting both the older and 
younger sedimentary rocks. 

STRUCTURE. 

The sedinwntary formations distributed along the mainland strip 
and adjacent islands all strike northwest and dip, as a rule, steeply 
to the northeast. The structure of the outer islands includes two 
separate systems of large and small folds. The main system, which 
is the younger of the two, has a northwesterly axial trend and is most 
pronounced adjacent to the wide areas of the intrusive rocks— 
namely, along the musinlamid and on ('hiehagof and Baranof m51anh4. 
The minor system, which in most places has been obliterated by the 
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later and more intense folding of the beds, has a northeasterly axial 
trend and is prominent in the less disturbed and less metamorphosed 
areas. In many places both directions of folding are observed, 
those having the northeasterly trend being represented by a number 
of minor folds, which as a whole are combined in much broader anti-
clines or synclines having a northwesterly trend. Observations of this 
sort were made along the north shore of Chichagof Island and the 
west coast of Prince of Wales 

MINERALIZATION. 

The direct relation of mineralization, or the occurrence of ore, to 
the rock structure and to the intrusive rocks is very evident. With-
out exception the ore bodies are found in the vicinity of, or more 
rarely in, the lamer intrusive masses, and only in those places where 
the rock structure in general has a northwesterly trend. In a broad 
way the mineralization is confined within contact aureoles of the 
granitic and metamorphic rocks. Along the main Coast Range 
STanite belt this contact zone is several miles in width, whereas along 
the outlying granite belts of the islands it is but a few miles wide. 
The larger areas occupied by this intrusive rock, so far as known, are 
shown on the sketch map (Pl. III), and the positions of the mines and 
prospects are indicated by crosses. 

The most extensive and productive area is the Juneau gold belt, 
which has been irregularly traced along the contact of the Coast 
Range intrusive from Windham Bay to a point 10 miles north of 
Berners Bay, where it enters Lynn Canal, a total length of 120 miles 
and a width of less than 10 miles.a 

The Admiralty Island mineral zone starts at a point just north of 
Mole Harbor on the west side of Seymour Canal and may be traced 
northwestward; It includes the Young Bay and Funter Bay deposits, 
crosses Lynn Canal, and is again exposed in St. James Bay and above 
the main forks of Endicott River. Mining and prospecting within 
this zone have been extensive but have met with little success.b 

In the Sitka mining district a mineral zone begins on the southeast 
shore of Baranof Island and follows in a northwesterly direction 
along the west flank of a large granitic belt which forms the backbone 
Of Chichagof and Baranof islands. Five miles above Cape Edward 
this belt enters the Pacific Ocean. Within this mineral zone the 
important deposits are quartz veins of free-milling gold ore. Several 
such veins in the Silver Bay region have been mined and have been 
productive in past years, and at the present time the Cape Edward 
ProsPects are making small shipments of gold ore. 
• 8rPne.r. A. C., Tliv Juneau sok! belt: Bull. U. 8 Survry No. 11117. MO&

right. C. W rre.nnsilamano. of AtImitalty loland: Bull. U. 8. Geol. Ourvey NO. 1111,Pt,. 134 r.s. 

Bull. 31.1---07----4 
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A second, less important zone of mineralization follows the east 
flank of the granitic belt already mentioned, though in this zone no 
ore bodies of consequence have been developed. The belt includes 
several prospects at the head of Hooniah Sound and Idaho Inlet. 
A northern continuation of this zone appears to traverse the head of 
the several bays northwest of Cape Spencer as far as Lituya Bay. 

On Kupreanof Island are scattered indications of a widespread 
mineral-bearing zone, which extends from the head of Portage Bay 
down the east side of Duncan Canal and includes prospects along 
the west shore of Wrangell Narrows. The ore bodies thus far opened 
carry small values in both copper and gold. No deposits of ore have 
yet been discovered on Kuiu Island. 

On Prince of Wales Island the regularity of the rock structure is 
locally interrupted by the broad and irregular intrusive masses, and 
for this reason the ore bodies are not traceable along definite lines. 
Where zones of mineralization occur they follow the lines of contact 
of the intrusive rock masses closely, as is well shown, for example, at 
Copper Mountain and on Kasaan Peninsula. 

ORE BODIES. 

Within the zones described above mineralization is widespread, 
metallic sulphides occur disseminated throughout most of the beds, 
and quartz veins or veinlets are everywhere present. A sample taken 
almost anywhere within such areas will usually yield a trace of gold 
and silver, though concentrations of these metals into workable 
deposits are much less numerous than one would anticipate with the 
vast amount of mineralization present. 

The ore bodies are of many types. Strong gold-bearing quartz 
veins of moderate-grade ore, occurring either in the intrusive rocks or 
adjacent metamorphic rocks, are mined at Berners Bay, Eagle River, 
and Sheep Creek, in the Juneau district; on the west coast of Clii-
ehagof Island, north of Sitka; at Helm Bay and Dolomi near Ketchi-
kan; and at many other localities. I4xes or stringer leads in the 
slates and schists or following wide dikes of a mineralized basic rock 
are most strongly developed up Gold Creek in the vicinity of Juneau 
and at numerous other points along the mainland belt. 

Bands of heavily mineralized schist following the trend of the rock 
structure and cut by rich ore seams are shown at the Nevada Creek 
mines on Douglas island, the Gold Stream mine on Oravina Island, 
and at other localities. The ore bodi of the Treadwell group of 
mines, as shown by Becker and Spencer, are breeciated masses of 
intrusive syenite, intersected by a network of quartz and calcite vein-
lets and impregnated with pyrite, which is found both in the veinlets 

• Beckrr, (. F., 5eeonna1nc of th sold flelds of outh.rn Alaska: ltit.n1h Ann. *apl.U. I. 
.8urry.ps.3,lssi.pp. I. 

ê$prs*'rr. A. C.. The Jun.su ol'I t*4t: Bull. . 8. Geol. 8ur!ey No. . l5. pp V-ll1, 

https://8urry.ps.3,lssi.pp
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and in the rock itself. The ore bodies areseveral hundred feet in width 
and several thousand feet in length. No similar deposits have been 
discovered elsewhere in Alaska. 

The copper deposits prominent on Prince of Wales Island can not 
be classed under the above-mentioned forms of occurrence. They are, 
with few exceptions, irregular lenses or masses of ehalcopyrite ore, 
many of them rich in magnetite, and occur either as replacement or 
contact deposits adjacent to a granitic intrusive mass, and more rarely 
as heavily impregnated portions of schist.s. 

GOLD. 

OCCURRENCE. 

Although gold is universally distributed along the coastal moun-
tains of southeastern Alaska in lodes, and less commonly in placer 
deposits, there are relatively few localities which show a sufficient con-
centration of auriferous minerals to make valuable ore bodies, and in 
these places the ore is usually low in grade. * The Jx)ssihility of mining 
such ores, however, is obvious when one considers the available water 
Power and favorable means of transportation the country affords. In 
the gold-quartz veins or lodes the gold is found both in the native 
state and also combined with metallic sulphides, which usually pen.-
trat43 into the inclosing country rock. These quartz-filled fissures 
Were formed subsequent to.the general metamorphism of the coastal 
mountain range and after the granodioritic invasion, and their content 

in genetic relation to the intrusive rock. 

PRODUCTION. 

The subjoined table shows the gold produced in southeastern 
Alaska in 1905. The placer deposits yield but a very small proportion 
of th0 gold production, their total output in 1906 being less than 
$20,000. Placer mining was advanced at only two localities, in 
Silverbow Basin and at Windfall ('reek. 

Prcduet ion (iAe gold vntriea in sos1Aas1ern Alaska, I9O5. 

at I -

l*I.unt Valas. Amount. Valus. ! 
Amount 

o&
13. $1,110 $1$,7 0.11$ 

To the above figures must be added the gold produced from the 
copper mines, which amounted to $71,170 in gold and $16,021 in 
Silver. It should also be stated that nine-tenths of the total output 

from th. Treadwell group of mines on I)ouglas Island. 
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The gohi produet ion for 1906 will lightiv exceed that for 1905. 

JUNEAU MINING DISTRICT.' 

1'hose nunes whieh were opera t 4(1 l uillig 1 Lw y ar iii t lie Juneau 
district have, with hardly an ex(eI)t ion, given satisfactory returns, 
though many of the new and extensive developments that were 
planned failed Of aCe()IflJ)IiSl1IfleIit. Two large stamp mills, at the 
head of Gold Creek and on Nevada Creek, were built, and the capacity 
of some of the power plants and mills at present in operation was 
iiirreased. 

MIXES OP DOUGLAS ISLAND. 

I)ouglas Island, though small, has become widely known as the 
beauty of the Treadwell group of mines. The geologic features of 
the Treadwell deposits and the methods of mining employed have 
been discussed in detail by Spencer b and by Kinzie. 

At the Alaska-Treadwell mine the shaft has now reached a depth of 
1,500 feet, anti from it the 1,450-foot level is being opened. Other 
developments have been confined to the 1,050-foot and 1,250-foot 
levels. There is apparently little change in the character and value 
of the ore with increasing depth. On the surface the Glory Hole, or 
open-pit workings, have reached the 330-foot level below the adit 
tunnel, and the ore is being mined close up to the walls. The open-
pit method of mining will not be carried below this level. Most of the 
ore milled has come from the stopes on the 600-foot, 750-foot, 900-
foot, and 1,050-foot levels. The annual report for the year ending 
May 31, 1906, states that a total of 888,411 tons of ore was milled 
during the year, yielding $1,902,455, or $1.07 per ton in bullion anti 
$1.07 per ton in concentrates. The mining and development expense 
was $0.84 per ton, and the cost of milling $0.15 per ton. For the 
shipping and treatment of concentrates $0.12 per ton is to be added, 
and this with minor expenses makes the total operating cost $1.19 per 
ton of ore milled. 

On the Seven Ilund red Foot fraction operations were renewed this 
year and considerable ore was mined from the 660-foot level. On the 
770- and 880-foot levels developments were advanced and some ore 
was mined. The lowest, or 990-foot, level was opened and the sample 
returns were reported to be encouraging. 

The Mexican mine is now developing its 880-foot, 990-foot, and 
1,100-foot levels. The ore mined has been mainly from the 550-foot 

Ac thed.taIle.I report by A. C. Spenceron the Junetiu gold I1t (Bull. 1' 5 (leni. Surrey Xo i7 hea
recenth P*s.n puhft*h.4. only brief mention wIll 1* mad. of the late lrnprovementa on the mince within 
this erro 
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and 660-foot levels, and to some extent from the 770-foot and 880-
foot levels. The last annual report gave a total of 233,985 tons ore 
milled to January 1, 1906, yielding $703,765, or an average of $3.01 
per ton. 

At the Ready Bullion mine the inclined shaft has been sunk to the 
I ,500-foot level and developments furthered on the 1,350-foot and 
1,200-foot levels. The ore mined was principally from the 750-foot 
and 1,025-foot levels. The yearly report to January 1, 1906, gave a 
total tonnage of 233,480 tons, yielding $439,815. 

The power plants that operate this group of mines have undergone 
many interesting changes within the last year. The supply of water 
power has been increa.e(l by the building of a new dam at the head-
waters of Fish Creek, thus forming a storage basin which will increase 
the supply by 200 miner's inches during the two months of low water 
in the winter. This will increase the amount of all ore milled by water 
power from 87 per cent to 93 per cent. Anot,her large saving is to be 
made by the use of oil in place of coal, thus doing away with a large 
expeilse in the handling of coal and a reduction in the initial cost. 
For this purpose large supply tanks are being installed, pipe lines laid, 
and oil burners introduced in the boilers. 

The Nevada Creek mine, belonging to the Alaska Treasure Consoli-
dated Mines Company, on tlit southeast end of I)ougla L4and, has 
been energetically developed this year, both underground and with 
reference to surface improvements. The mine is located I mile from 
tide water, at an elevation of $25 feet. At this point a tunnel 700 
feet in length has been driven in a southwesterly direction, nearly at 
right angles to tlits trend of the rock structure. Drifts 100 to 300 feet 
in length have been exten(le(l to the northwest anti southeast from 
Points 45() and 550 feet from the mouth of the tunnel, and from these 
other exploratory croascut.s have been (lflvefl. The country rock is 
('*4entially greenstone and greenstone schist, with intl'r(alated bands 
of graphit slate. The ore bodies may he defined as narrow bands 
Parallel with the rock structure within which a concentration of metal-
lic minerals has taken place. The ore minerals, essetit islly auriferous 
Pyrite with sull)llules of copper, lead, and zinc, are aecompanied by 
both quartz and calcite veinlets. Intruding these rock beds are 
UftITOW dikes of basalt, striking in a northwesterly (lirection, which 
appear to have little effect on the ore occurrence. A change in 11w 
structural trend or a wrinkling of the schistose beds is indicative of 
an ore body. At sut'h a l)lace, 450 feet from the mouth of the tunnel, 
an ore body 10 feet wale afl(i t)ritainiig a narrow seam of high-grade 
quartz ore 2 to 12 inches wide is being opened. The values in this 
body ftppear to be Limited to a distance of 100 feet along its strike, amid 
the rock struct,n indicates that the deposit is in the form of a shoot 
Pitching at an angle of 400 in a northwesterly direction and parallel 
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with the axis of minor folding or wrinkling. The present underground 
developments are confined to the exploration of this ore body. 

From tide water to the mine a cable tramway 1 mile in length has 
been built. Just below the main tunnel a 20-stamp mill has been 
erected and was to be in operation by the end of 1906. For power 
purposes a 450-foot flume, with intake at 1,050 feet elevation on 
Nevada Creek, is connected by a pipe line 925 feet long with the com-
pressor plant and mill at 750 feet elevation. 

The operations on the Red Diamond group at the head of Nevada 
Creek, which were started the year previous, were discontinued early in 
1906. On the Mammoth group and other adjacent properties assess-
ment work alone was done. 

The properties of the Alaska Atlin Mining Company, the Yakamaw 
Mining Company, the Alaska Consolidated Mining Company, and 
others located on the island have been idle for several years, and no 
improvements of consequence have been made on them. 

00W CREEK MINES. 

The proposed mining improvements on the lode system which is 
strongly developed within the Gold Creek drainage and extends over 
the Sheep Creek divide were not accomplished, and progress in actual 
mnng over the preceding year has been slight. 

Briefly, the deposits are of low-grade, free-milling ore and occur 
within an 800-foot belt of black slate which has been intruded by 
numerous dikes 10 to 50 feet in width of a dark-brown, altered basic 
rock, probably a gabbro. Numerous quartz gash veins are present 
within this belt, cutting both bedded and intrusive rocks, but are 
most plentiful near their contact. The auriferous sulphides, essen-
tially pyrrhotite and pvrite, impregnate both the black slate and dike 
rocks, but the values are principally in the quartz veins. The average 
value of the ore mined in a large way is very low, and this has to some 
extent discouraged the investments of capital necessary for their 
economic development. It has, however, been demonstrated at both 
the Ebner and Alaska-Juneau mines that the ore can be profitably 
mined. This, with the undoubted persistence of mineralization and 
values in the lode system to a depth below which mining will likely go, 
should tend to encourage mining operations. 

Operations at the Ebner mine were continuous during the year, and 
results similar to those of former years were attained. In the upper 
tunnel the drifts were extended 350 feet. and in the lower tunnel 150 
feet of drifting was done. During the year the 15-stamp mill on the 
property wa.. in continuous operation except for a few weeks in the 
winter. The water power of Gold Creek at this point was sufficient 
to develop 123 horsepower throughout this period. 
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At the Aiaska-Juneau mine operations were renewed in May and 
continued until November, as in previous years. During this time the 
30-stamp mill was in contrnuous operation, an average of 4,200 tons 
of rock being milled per month. The ore mined was mainly from the 
open cuts and raises which were driven to open the back pits at lower 
levels. 

At the Perseverance mine the greater portion of the work done was 
in the erection of a 100-stamp mill, which is to begin operations early 
in 1907. In the mine developments have been confined to an ore 
body 60 to 80 feet wide, consisting of a heavily mineralized black 
slate, cut by numerous quartz veins carrying pyrrhotite, ehalco-
pyrite, galena, and sphalerite. This lode has a general northwesterly 
strike and dips 65° NE. At the time of the writer's visit it was 
exposed by a drift 1,000 feet in length at tunnel level and partially by 
a raise 920 feet long from the tunnel to the surface. From this raise 
100 feet above the tunnel an intermediate drift, 350 feet long, has 
been driven in both directions along the lode and connected by raises 
with the tunnel drift. Other levels at intervals of 100 feet will be 
started from this main raise. 

On the Boston group of claims, at the mouth of Gold Creek, a min-
eralized dike 50 feet wide is exposed similar to those found at the 
Ebner mine. This dike as a whole forms a very low-grade ore, and 
as yet no attempt has been made to begin its extraction in large quan-
tities. The annual assessment work has been accomplished from 
Year to year, and the present developments consist of a shaft 118 feet 
de5p, from which 500 feet of drifting and crosscutting have been 
extended 

No improvements worthy of note were made on any of the other 
lode mines or prospects within the Gold Creek or Sheep Creek drainage 
areas last year. 

The placer deposits of Silverbow Basin were again leased by the 
Silver Bow Hydraulic Company, and operations began the latter part 
of April and closed the latter part of October. l)uring September 
work was suspended because of low water. The gravels were worked 
by a hydraulic giant having a 6-inch nozzle,and bowlders were handled 
by a cable with boat attachment. The gravel bank under attack is 75 
feet high and in it the highest values are found where the oxidized 
sand streake are present. 

At the lower basin, on the property of the Jualpa Mining Company,
fib attempt was made to mine the gravels. 
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MiNES NORTH OF JUNEAU. 

BAL*ON 0111K. 

At the mouth of Salmon Creek, the first stream north of Juneau, is 
the Wagner group of claims, located on a mineralized basic dike from 
8 to 12 feet wide, cut by numerous qua1tz veinlets. This corresponds 
in character to the exposures on the Boston group mentioned above 
and lies in the same line of strike. Three other similar dikes were 
observed outcropping at different elevations on the mountain slope 
above. A total of 675 feet of tunneling has been driven 250 feet along 
the vein and 425 feet crosscutting the Co it ly rock. A small 2-stamp 
mill has been installed for test 

KOITAXA OZ. 

On McGinnis Creek, the eastern branch of Montana Creek, are the 
properties of the Mansfield Gold Mining Company, consisting of both 
lode and placer claims. These properties are located on the north-
eastern portion of the wide mineral belt, but all attempts to work 
either placer or lode deposits have failed, mainly because of their 
lowness of gold values. During most of the year this property was 
idle. 

There has been no change in the mining conditions or develop.. 
ments on the Montana Basin group of claims at the head of the creek. 
Small amounts of assessment work were done and some additional 
surveys made. The inaccessibility and distance from salt water 
appear to be the chief cause for their nondevelopment. 

WIJDYALL 01111. 

Just above the divide from Montana Creek, at the head of Windfall 
Creek, is the Smith & Heid group of claims, located upon low-grade 
belts of mineralized schist and greenstone, traversed by quartz vein-
lets in which the gold values are irregularly distributed. There was 
no renewal of interest in this property during the year. 

The first of May the Detroit-Alaska Mining Company began opera-
tions on its placer claims on the lower portion of the creek, half a 
mile above Windfall Lake. Work was continued at intervals until 
September 15, but owing to lack of water the actual number of days 
of gravel washing was only 28. A total of 1,000 cubic yards was 
sluiced. The gravels are of moderate grade and, with a sufficient 
water supply, should yield profitable returns. 

PZTERSOZ( cam. 

On the Peterson group of claims work has been continuous on the 
gold-quartz veins by' the owner and a few helpers. A small testing 
mill has been erected, and it is reported that from this mill sufficient 
gold bullion is recovered to defray mining expenses. 
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ZLOL! RIVER. 

At the Eagle River mine there has been a steady output during the 
year, and the 20-stamp mill has been in operation most of the time. 
The ore body, which is a wide quartz vein containing shoots of rich 
ore, is displaced by faulting, which is apparently confined to a depth 
of a few hundred feet from the surface. These displacements have 
shattered the country rock across considerable width and have been 
the cause of much trouble in the exploitation of the vein and in the 
extraction of the ore from it. Late reports, however, state that 
developments have extended into the solid formation below the 
faulted area, and that the vein is apparently in place. The total 
amount of drifting, crosscutting, and shaft sinking amounts to about 
6,000 feet. 

TIIW MIII. 

The principal work done in the Yankee Basin area was the driving 
of a crosscut tunnel to undercut the Dividend and Cascade lodes. 
This tunnel begins at a point just above the miner's cabin and as 
400 feet in length in October of last year. It estimated to under-
cut the Dividend lode at a distance of 530 feet and the Cascade at 
1,200 feet from the mouth of the tunnel. 

Except the small annual developments necessary no important 
progress was made on any of the other mines or prospects in this belt, 
extending as far as Berners Bny. 

BERNERS BAY. 

The limits of the Berners Bay region include the drainage areas of 
both Johnson and Sherman creeks. Extensive mineral bodies, con-
sisting of huge stockwork deposits, well-defined fissure veins, and 
lodes, are exposed up these creeks. From these ore bodies the total 
gold production has been nearly a million dollars in value, the larger 
portion of whiehi was obtained from the Sherman Creek miflC I)flWU)US 
to 1900. 

Since 1901 the only producing property has been the Jualin mine, 
located on Johnson Creek, 4 miles from its mouth and 730 feet above 
tide water. Three separate ore bodi, inclosed in the diorite country 
rock and having a general northwesterly trend and a dip of &)° NE., 
an eXposed in the mine workings. Of these the foot-wall vein car 
Ties the highest values, and upon it mining and developments have 
been concentrated this last year. This west vein, 58 it is Called, is a 
strong quartz-filled fissure, about 400 feet in length and averaging 
feet in width. Just below the adit level a fault was encountered with 

P pitch toward the northwest; the displacement, however, was 
not great and the vein was readily recovere(1. 'I'his year a 50-fDot 
inclined shaft was sunk from the 170-foot level below the edit tunneL 
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At this depth, 220 feet below the adit tunnel, drifts were extended to 
the northwest and southeast along the vein and the ore thus developed 
was mined. 

In 1906 operations were begun the first of May and discontinued in 
(ktober, and during this period the 10-stamp mill on the property 
was operated without interruption. 

At the other mines within the Berners Bay region no additional 
developments have been made, principally because of litigation diffi-
culties. The nature of the ore deposits and mine developments at 
these points was discussed in last year's report." 

MINES SOUTH OF JUNEAU. 

Mining progress during the last year has been very slight along the 
mainland belt to the south of Juneau. None of the mines or pros-
pects have been extensively worked, and their production has been nil. 

At Taku harbor and Limestone Inlet gold-bearing veins of excep-
tional promise are said to have been opened up during the year, but 
little work was done on them. At Port Snettisham the only work 
reported was on the Crystal mine. Here the quartz ore was being 
mined in a small way and milled in the 5-stamp mill on the property, 
yielding profitable returns. No noteworthy improvements were made 
on any of the other prospects about this inlet. 

To the south the llolkham Bay group of claims, located on the 
south side of Endicott Arm, is reported to have been sold, and a small 
crew of men are to be employed during the winter to drive a 400-foot 
tunnel, which will develop the vein in depth. The ore body is a min-
eralized quartz lode, in a schist country rock, within 2 miles of the 
main Coast Range intrusive belt. The ore minerals are galena, 
arsenical pyrite, pyrite, and small particles of chalcopyrite, all of 
which occur both in the quartz veinlets and inclosed in fragments of 
country rock. Sixty per cent of the gold content is said to be free 
milling, and the concentrates contained in the ore are estimated at 
2 per cent. At 1,800 feet elevation a tunnel undercuts the lode 175 
feet from its mouth, and from this point nearly 200 feet of drifting 
has been extended. Other improvements consist mainly of surface 
cuts exposing the lode at various points along its strike. 

At the Sumdum mine, in Hoikham Bay, no attempt was made to 
renew operations, which were discontinued in 1904. 

At most of the properties at the head of Windham Bay, which were 
energetically developed during 1902-3, operations were discontinued 
soon after that time. The only company which carried on active 
work in 1906 was the Helvetia Gold Mining Company. Long eroas-
cut tunnels have been driven into the mineralized belts of sehist, and 
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quartz stringers were followed by drifts. .Tests have been made on 
the ore obtained in the 10-stamp mill on the Red Wing group, just 
below this company's property, but apparently the results were not 
encouraging. 

Prospecting on the divide between Windham Bay and Endicott 
Arm has revealed several quartz veins, carrying moderate values, but 
their inaccessibility and distance from tide water render them of little 
economic value at present. 

ADMIRALTY ISLAND. 

The mining interests on Admiralty Island have changed but little, 
and on the two properties, the Portage group at Funter Bay and the 
Mammoth group at 'Young Bay, there has been a notable lack of 
development. 

The deposit on the Portage group is a mineralized band of chlorite-
mica schist, cut by quartz-calcite veinlets and containing small masses 
and particles of copper and iron sulphides scattered across a width of 
about 40 feet. This band has been exposed by an open cut, and the 
ore is apparently of low grade. Just below the open cut a tunnel was 
started to undercut the lode, 40 feet in depth. When visited, this 
tunnel was 30 feet in length and had not reached the ore. 

Two miles southeast of the Portage group investigations have been 
in progress by the Mansfield Gold Mining Company on copper deposits, 
consisting of several quartz ledges, 3 to 6 feet wide, 100 feet or more 
apart, and striking northwest, parallel with the trend of the country 
rock. These depo,its carry considerable chalcopyrite and pyrrhotite, 
also some galena and sphalerite. The main vein outcrops at 1,380 
feet elevation on the north slope of Funter Mountain, and at this point 
has been exposed by a 20-foot tunnel and surface stripping. At 550 
feet above tide water a crosscut tunnel has been started to investigate 
these veins in depth, and work in this tunnel will be furthered during 
the winter months. 

On the Mammoth group, to the southeast of the Portage group and 
on the same mineral zone, the annual assessment work alone was done. 

SITKA MINING DISTRICT. 

01BOLOOT. 

The geology of the Sitka district, which includes Baranof and 
Fhichagof islands, is comparatively simple. The bedded rocks of the 
islands are in the main broadly folded Devonian limestone and chert 
beds with interstratified basaltic flows, and overlying these along the 
outer coast are slate-greenstone strata, which in turn are overlain by 
a wide belt made up of pre-Cretaceous graywackes and conglomerates. 
The most recent rock formations are represented by the lava beds 
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about Mount Edgecumbe. The core of both of the islands is made 
up of granitic intrusives, forming broad belts that strike across the 
island in a northwesterly direction and invading all the bedded rocks 
except the recent lavas. Near the contact of these granite masses are 
located the mineral deposits. 

RARAN()F ISLAND. 

Many gold- and silver-hearing quartz veins and lodes, usually of 
low grade, have been discovered in the area adjacent to Silver Bay. 
Of importance are the Cache, Lucky Chance, Liberty, and Silver 
Bay prospects, at which much (ievelopment work was done in former 
years. For a number of years, however, no attempt has been made 
to work these properties and only meager developments have been 
accomplished. 

At Rodman Bay, on the north side of the island, mining operations 
were closed in 1904, and most of the machinery and mine equipment 
has been sold and removed from the property. A vast amount of 
capital was invested in these prospects, and not until a railroad and 
12O-stamp mill had been built did the investors realize the actual 
value of their mine. 

Other prospects were observed in Port Conclusion and Port Lucy, 
but these, too, have been abandoned. 

CHICHAGOF ISLAND. 

The only area on Chichagof Island within which auriferous veins 
of importance have been discovered lies to the east of ('ape Edward, 
an island point projecting into the Pacific Ocean. These deposits 
were first noted early in 1905 by Indian fishermen, and within the 
last tWo years valuable veins have been developed at this locality. 
The prospects are o the north and south slopes of a inountarnous 
tlivule between Kiag Bay and Hirst Cove. The country rock is made 
up of an outlying belt of slates, graywackes, and conglomerates con-
stituting the lowlands along the coast and overlying the slate and 
gr*'enstone tufT beds which compose the flanks of the bordering 
mountain range. Farther inland and to the east of this series belts 
of limestone interstratified with metamorphic schists skirt the contact 
of the granodiorite intrusive which forms the core of the island. 

The auriferous veins so far discovered lie near the line of contact 
between the outlying slat e-gravwaeke beds and the slate-greenstone 
strata. at a distance of 3 miles from the granodiorite belt to the north-
east. These strata strike northwest and dip steeply to the south-
west. The veins have a general trend parallel with the rock beds, 
though some of them crosscut decidedly and in a northerly direction. 
The oeciit'reflec of the ore in shoots is apparent from the localization 
of very rich ore at certain points and the barrenness of the veins at 
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other points. The gold is present both native and combined with 
the suiphides, the latter composing but a small percentage of the ore. 

The Young group of claims, generally known as the Do Groff mine, 
extends from tide water on the north side of Kiag Bay for over 
half a mile up a gulch. The principal workings are at 220 feet eleva-
tion, where a crosscut 30 feet long undercuts the vein 45 feet in depth, 
and from the end ot this crosscut over 100 feet ol drifting has been 
extended. The vein has also been explored by 5U1'faCC I renches and 
is found to vary from 2 to 7 feet in width. The ore mined ha.. been 
principally from the surface outcrops and masses of quartz float near 
the vein. This has been sorted, sacked, an(i shipped in several-ton 
lots to the smelter at Tacoma. The ore, however, is a free-milling 
quartz rock, and it is 4anned to erect a 5-stamp mill on the property 
early in the spring of 1907, and thus save the present shipping and 
smelting expense. 

Just above the Young group to the northwest are the. Golden Horn 
and Golden Gate claims, located upon quartz veimis similar to the one 
already described. The ore body on the Golden horn ('lain) has been 
prospected by a tunnel about 40 feet in length, anti a vein 3 to 6 feet 
wide is exposed. On the Golden Gate claim the developments con-
sist of surface cute exposing a strong fissure vein many hundred feet 
in length. Though the values are fdund to be low, shoots of rich ore 
are likely to occur. 

Over th- divide and down the north slope of the mountain is the Bear 
group of (laims. The workings are in a gulch half a mile from Hirst 
Cove and at 44(1 feet elevation. The quartz vein at this point is but 
a foot in width, though the country rock itself for a few feet on each 
sitle of the vein is sufficiently minerahiwd to make ore. In strike the 
vein coincides with the structure of the slate-grecnstono schist inclosing 
rock, which trends N. 500 W. A small shipment of the ore was made 
to the Tacoma smelter and the returns were reported as favorable. 

Along this mineral belt, bordering the outer shore of Chicbag f 
Island, prospecting should be encouraged. The inaccessibility of 
the valleys and the dense undergrowth present a somewhat formidable 
?Ut 0k to the jirospector; & careful search, however, within this area 
l5 UndoubtedJy.wiu.rvmt.d. 

KETCHIKAN MINING DISTRICT. 

Gold plays but a very minor rOle in the mining interests of the 
Ketchikan district, and its production has been largely from the cop-
Perores,whichfroms0.50to$2inldprtonofore. Iiitlus 
Section there are apparently no defined lines or zones along whiàh 
gold lies been extensively distributed. it is found scattered here 
and there at numerous localities, but at only a few of these Inive 
developn15 h,epn extensive. 
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PRINCE OF WALES ISLAND. 

Near Hollis, on the north side of Twelvernile Arm, are the Cracker-
jack, Puyallup, Flora and Nellie, Dew Drop, and Julia claims. The 
most work done in this section was on the Julia claim, situated on 
Harris Creek, 2 miles southwest of Hollis and from 800 to 1,200 
feet from tide water. At this point a shaft 100 feet deep has been 
sunk on an incline of 25°. At the 50-foot level a drift has been run 
35 feet long, and another started at the 100-foot level. The ore body 
is a quartz vein, striking north-northwest and dipping 25° SW., in a 
black-slate country rock. At the surface it has a width of 1 foot of 
solid (luartz. This, however, becomes a stringer lead, consisting of 
numerous quartz veinlets across a width of 4 feet, at a depth of 100 
feet. The ore contains auriferou.s pyrite, with some galena and 
sphalerite. An arrastre was installed and mining on a small scale is 
to be advanced during the winter. 

Investigations at the (rackerjack mine were made by the Brown-
Alaska Company early in 1906, but no development work has since 
been done. The Puyaflup mine was leased and prospected by two 
miners, who discontinued work in February, 1906. The other prop-
erties in this section were idle. 

At the Treasure group, on Granite Mountain, which promised well 
to become a producer, only small improvements were made within 
the year, and on the near-by claims the assessment work alone was 
done. 

At Dolomi a small crew of six men was employed and developments 
were furthered on the Valparaiso vein. The shaft has been extended 
to 180 feet in depth, and at the lower level the pay streak is reported 
to have widened from 16 inches to nearly 30 inches. On the Amazon 
claim limited explorations were also made underground. On the 
Paul and Lakeside claims inclined shafts 60 feet deep have been sunk 
and drifts started on the veins. The properties of the Golden Fleece 
Mining Company were sold by the action of the court early in the 
year and no attempt was made to operate them. 

The prospects at Dakoo Harbor, on Dali Island, southwest of Prince 
f Wales Island, have been developed in a small way during the year, 

though no important improvements in the ore bodies are to be noted. 
The deposits at this point are quartz veins and lodes of low-grade ore. 

ORAVINA ISLAND. 

At the Gold Stzeam mine, on the east side of Gravina Island, opera-
tionS were renewed July 1.5 and a dozen or more IIWIi were employed 
until the 1st of October. An exploratory drift was extended in a 
northwesterly direction from the shaft, and a body of good ore was 
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exposed. On the surface considerable investigations and improve-
Inents were also made. Two smelter shipments of ore were made 
during the year, but this ore is by no means a smelting ore. It con-
tains a high percentage of free gold and but a small proportion of con-
centrates, and with careful amalgamation and separation it may be 
reduced at small cost. 

REVILLAGIGEDO ISLAND. 

The Sea Level mine, on Thorne Arm, which was one of the first gold 
'nines of the district and has been idle since 1903, was carefully exam-
ined late in 1906, with the view of resuming operations early in 1907. 
The properties in the near vicinity of Ketehikan have all been closed. 

CLEVELANI) PENINSULA. 

Mining and prospecting on Cleveland Peninsula have been confined 
to I 1dm Bay and Smuggler Cove, on the southwest end. Minerali-
zation occurs in a narrow belt of schist and slate, and from this belt 
Seams and pockets of rich free-gold ore have been mined. Though 
flumerous claims are located upon this belt, the only important work 
done during the year was on the Gold Standard and Old Glory groups. 
At the former a 2-drill compressor plant was installed, besides explora-
tory work underground. The 5-stamp mill on the property was 
reported in October to have been in operation for sixty days, crushing 
15 tons of ore per day. The richest ore is sorted out and shipped to 
the smelter. At the Old Glory group small developments were 
advance(l and the ore obtained was treated in the 2-stamp testing 
null on the property. 

WRANGELL MINING DISTRICT. 

Last year brought little progress in the mining enterprises of the 
Wrangell district.. Late in the summer interest was revived on 
Woewodaki Island by the Olympic Mining Company, and a renewed 
attempt was to be made to mine and mill the ore from the several 
quartz lodes and veins on this oornpany's properties. 

The mineNI deposits are 7Mfles of brecciation in the greenstone 
COuntry rock, from 5 to 15 feet in width, into which quartz has been 
generously introduced, carrying with it sulphide ores and small 
amounts of gold. But & smell percentage of the ore is free milling, and 
as a whole the deposits arerathor low in grade. 

Though there are many other prospects in the district there was no 
gold production and but little mining was done within the year. 
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SKAGWAY MINING DISTRICT. 

i l N ERAL STATEMENT. 

There are no gold-quartz mines in the Skagway district. The only 
gold produced has been from the placer mines on Porcupine and Nug-
get creeks in the Chilkat drainage basin and from the beach digginge 
at Lituya Bay. These placer mines were mostly idle in 1906, and the 
production for the year was nil. 

At Porcupine Creek nothing has been attempted since the washout 
in July, 1905. At Nugget Creek small improvements were made on 
some bench claims just above Salmon River, but no work was done 
on the deposits of this river. 

LITUYA BAY. 

Lituya Bay forms a deep indentation in the coast line 50 miles to 
the northwest of Cross Sound. Although it is an excellent harbor, a 
bar composed of large bowlders and gravel wash almost locks the 
entrance, and through the boat channel, which is but a hundred feet 
in width, the tide rushes at great velocity, so that it is dangerous to 
enter except at slack water during calm weather. 

The lowlands flanking the abrupt mountain slopes at the head of 
the bay are composed of Pliocene conglomerate and shale beds carry-
ing narrow seams of coal, the latter of no commercial importance. 
These strata overlie a belt of slates and greenstones, which in turn 
overlie the metamorphic sehists exposed along the precipitous shore 
at the head of the bay. The mountain range in the background is 
eomi)4 sed essentially of an intrusive granodiorite. Indications of 
iniiieralization were observed in these schists bor(lering the granite 
belt, and from them the placer gold occurring in the beach sands along 
the coast is supposed to have originated. 

The auriferous beach sands are distributed along the Pacific shore 
to the northwest of the hay for a distance of about 10 miles, and simi-
lar occurrences are reported at Yakutat. These auriferoua deposits 
consist of black anti ruby sands, occurring in layers from a few inches 
to a few feet thick and extending in places for 100 yards back from 
tide water. The black or magnetite sands are by far the richest, and 
a pan test gave numerous fine colors ranging from a fraction of a cent 
to several cents in value. 

At a point 4 miles northwest of Lituya Bay a river which flows 
nearly parallel with the shore for about 3 miles enters the ocean, and 
here the fine wash which is derived from the mountain streams and 
carried in suspension is deposited by the counter action of the surf 
ftiflst the stream current. During periods of high tide and stonus 
these auriferous sands are concentrated by the waves in layers high 
UJ) on the beach. Since 1890 these deposits have been worked at 
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intervals, and are reported to have produced in ISOl $15,000." In 
later years even higher returns are said to have been obtained, but 
no authentic statements could be procured. 

In 1901 the Lituya Bay Gold Mining Company built a large ware-
house and flumes and installed machinery to conduct large-scale oper-
ations, but the limited extent of the pay streaks and h14k of near-by 
water for power and hydraulicking purposes prevented jt from further-
ing the work to a successful outcome. Small parties of miners, how-
ever, at different periods have worked these deposits with shovel, 
Sluice box, and rockers to good advantage, and report that the aunf-
erous beds yielded from $5 to $10 a day per man. The presence of 
gold in these sands appears to warrant a thorough prospecting of the 
mineral-bearing sehists which traverse the head of Lituya Bay and 
I)flrltllel the coast line. 

COPPER. 

PRODUCTION. 

The remarkable increase in the production of copper from the 
mines on Prince of Wales Island has brought Alaska well to the front 
as a copper-producing territory. Practically the first shipments were 
made in the latter part of 1905, and since that time there has been a 
Steadily increasing production. For the most part the ores of south-
eastern Alaska carry but a small percentage of copper and less than a 
dollar in gold, and therefore require exceptional mining and trans-
portation conditions to insure profitable extraction. 

The following table shows the amount and value of the copper, 
gold, and silver produced from copper ores in Alaska in 1905: 

Prcvjvclion j eopper ore is Aloes, 1905. 

('opp.r. (laId. Rllvor. 
Total. 

Aast. Vas. Amt. Valor Amun1. VaIe. 

prtaa. 
1SS. 
,I$ 

Pasii. 
4,aO6,O $7*,ltflO

fl 14.44 
3 441 4 $L,17O.$I 

.s. LII 

O,,eiya.
JE.flO 

4c7 
$l6,ft1ue 

. 

The product ion for the Prince William Sound area, as well as south-
eastern .laska, is included in the above table, thus increasing the 
total by a littin lees than 3,000,000 pounds of copper. The ores from 
the Prince William Sound. area arc of comparatively high gradc. and 
the averages per ton given in the table are higher than the yield from 
the ores in southeastern Alaska. 

For 1906 the production of copper from southeastern Alaska alone 
1$Yslued at nearly $1,000,000. 

•Flgta.i'nih £mi. Sql. U.S. OseL Surs•'y, pt 3, INUN, p. $3. 

Bull. 314—O7........-6 
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KETCHIKAN MINING DISTRICT. 

All the copper-producing mines of southeastern Alaska are on Prince 
of Wales Island, in the Ketchikan district. The ore bodies are genet-
ically related to the intrusive rocks and occur either as contact or 
replacement deposits in the form of lenses or irregular masses. They 
are found in limestone, quartzite, or a greenstone-schist country rock. 
The chief copper ore is largely chalcopyrite, accompanied by pyrite, 
n*ignetite, and pyrrhotite, besides various gangue minerals. Enrich-
ment zones are lacking, evidently on account of the absence of the 
zone of weathering whjch was removed during the glacial epoch; and 
at only one locality (Copper Mountain) are secondary ores present 
in quantity. At this place they extend only a few hundred feet 
below the surface. 

KASAAN PENINSULA. 

Kasaan Peninsula is a promontory 12 miles long and 3 to 6 miles 
wide, projecting into Clarence Strait and sheltering Kasaan Bay, a 
deep embayment. Its high points reach elevations of 500 to 3,000 
feet, and the mountain mass is made up principally of eruptive rocks. 
The sedimentaries exposed are small areas of marbleized limestone 
and schists varying in composition. These are invaded by wide 
diorite masses and by dikes of felsite, diabase, andesite, and basalt, 
in many places forming an intricate complex of intrusives, both pre-
vious and subsequent to the deposition of the ore bodies. Faulting 
was observed locally, but displacements were small and their effect 
on the ore bodies was slight. 

The ore bodies occur as lens-shaped masses within the contact 
aureole of the invading diorite batholiths. The diorite is not invari-
ably exposed on the surface at the mine, but its presence may be usu-
ally found in the near vicinity. The presence of a huge underlying 
mass of igneous rock is clearly shown by the vast amount of contact 
metamorphism and contact minerals within the ore bodies. Garnet, 
epidote, hornblende, calcite masses, and many other secondary min-
erals are present and form the gangue of the copper deposits. Asso-
ciated with the chalcopyrite is a large percentage of magnetite, thus 
making a base ore and necessitating the addition of much siliceous 
ore on its reduction in the smelter. This latter problem has been a 
source of difficulty the last few years, but has apparently been over-
come by the development of extensive bodies of copper-bearing quartz 
at Maple Bay. on Portland Canal. 

There is every reason to suppose that these copper deposits origi-
nated from considerable depth and were laid down from the solutions 
given off during the solidification of the dioritic batholiths. It seems 
safe to assume, therefore, that other ore bodies similar to those exposed 
oti the surface may be found within the contact zones in depth. 
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The progress in mining development of the Mamie and Stevenstown 
mines, on the east side of the peninsula, may be best expressed in the 
number of tons of ore reduced in the smelter at Hadley, just below the 
two mines. This smelter, which began operations December 5, 1905, 
and was in blast at different periods for about two hundred and sixty 
days during the year 1906, reduced nearly 90,000 tons of ore, most of 
which was from the two mines mentioned. 

At the Mamie mine notable progress was made and its output of 
ore was increased. Exploratory developments by drifts and diamond 
drill were also advanced. 

The Stevenstown mine has had a successful year, with a large ore 
production. The ore body is much like that at the Mamie mine, con-
sisting of a flat-lying lens of chalcopyrite-pyrite and some magnetite 
associated with hornblende and calcite. These lie in a banded garnet-
epidote country rock and are crosscut by porphyrytic and diabasic 
dikes striking in various directions, most of which were intruded sub-
sequent to the deposition of the ore. To the northeast a narrow belt 
of crystalline limestone was observed at one point overlying the ore 
body and apparently is the remnant of a broad limestone belt that 
has been removed by erosion. The developments consist of wide 
surface pits undercut by tunnels from which the ore is delivered to 
the aerial tram and thence to the smelter 1 mile distant. 

An exploratory tunnel 300 feet in length, which undercuts a low-
grade magnetite ore body exposed on the surface, has been driven on 
the Blue Jay claim, and at other points on the property small cuts and 
trenches have been made. It is planned to extend the investigation 
of these deposits by a diamond drill. 

On the west slope of }Casaan Peninsula is the Mount Andrew mine, 
Which for several years previous to 1906 was idle. The first of the 
year operations were renewed and were energetically advanced, so 
that at the time of the writer's visit, in October, the first ore ship-
Inents were being made to the smelter at Crofton, B. C. The under-
ground workings consist of nearly 500 feet of tunnel drifts and cross-
cuts, and in the main tunnel two workable ore bodies, from 25 to 75 
feet in lateral dimensions, have been opened. On the surface a third 
ore body, similar in size, but of somewhat lower grade, has been par-
tially developed. A cable tram 3,600 feet long has been installed and 
large ore bins and a wharf have been built at tide water. 

From the White Eagle mine a shipment of 350 tons of ore was 
made in February, but since that time work has been suspended. 
Prospecting during fl summer between the White Eagle and Mount 
Andrew properties revealed new bodies of copper-bearing ores, which 
Were located and exploitation was begun. 

To the northwest, about 3 miles from the village of Kasaan, is the 
Mammoth group, purchased by the Haida Copper Company iii June. 
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Previous developments at this mine consisted of a shaft 35 feet deep 
on the ore body, with two crosscuts 30 to 40 feet in length, and a 110-
foot tunnel was started to undercut just below the shaft. Under the 
new management the tunnel was completed and a surface equipment 
comprising an aerial tram and wharf was being built preparatory to 
the shipping of ore early in 1907. The mine is af 480 feet elevation 
and 1,800 feet from tide water. The mineral deposit is a low-grade 
magnetite-chalcopynte body with basic gangue minerals and is less 
than 100 feet in its greatest dimensions. 

Four miles northwest of Kasaan post-office, and half a mile from the 
beach, locations were made in September upon an ore body of the 
Kasaan type. Soon after its discovery this property was bonded to 
a mining company that was planning to carry on its investigation 
during the winter. 

Developments on the ore bodies at the Copper Queen mine, the 
Poor Man's group, and the Sunny Day group of claims, all situated on 
the Kasaan Bay side of the peninsula, have been suspended, princi-
pally on account of litigation, and the required assessment work alone 
has been done on them during the year. 

The mines at Karta Bay, on the northwest end of the peninsula, 
have added considerable to the copper production of the island. The 
ore bodies are large magnetic masses, in which chalcopyrite occurs in 
concentrated patches and irregularly disseminated throughout the 
whole. These are included in an altered dioritic rock which intrudes 
and includes narrow beds of limestone and chlorite schist. The sur-
rounding country is comparatively low in elevation, and shaft mining 
and exploration is a necessity. These magnetic bodies have been 
located by magnetic surveys, and the largest bodies of ore are appar-
ently at the points of maximum attraction. 

The Rush & Brown property, which is connected by a railroad 3 
miles in length with the wharf at Karta Ba,y, has been the mining 
center of the Karta Bay area. A lease of this mine was taken by the 
Alaska Copper Company, and the ore mined, which has amounted to 
several thousand tons, is shipped to its smelter at Coppermount. 
The deposit is a body of magnetite-chalcopyrite ore carrying small 
gold values and inclosed in a diorite country rock. It is oval in cross 
section, being 150 feet in length and 50 feet in width, and has been 
developed 100 feet in depth. A second ore body from 10 to 20 feet 
in width and of greater longitudinal extent occurs about 150 feet to 
the northeast, and from it much ore has been mined. 

On the Venus group, 2 miles south of the Rush & Brown mine, a 
large body of pyrrhotite-clialcopyrite ore has been exposed by surface 
strippings and two short tunnels. The ore is low in grade, and little 
work was done on the property during the year. 



69 LODE MINING IN SOUTHEASTERN ALASKA. 

SKOWL ARM. 

During 1906 the Kiam mine, on Skowl Arm, and the adjoining 
Mammoth and Lake View groups to the east were idle. The smelter 
returns from a large shipment of the ore were not satisfactory, and its 
high content of sulphur made it an undesirable smelting product. 
After a careful examination made of these properties this last summer 
the owners decided to discontinue operations at this point. 

The ore bodies which have been developed are heavily mineralized 
masses of pyrite and . pyrrhotite ore containing chalcopyrite and 
occurring in a schist country rock. These masses coincide in trend 
and dip with the rock structure. At the Kiam mine the mineralized 
band is continuous over a length of possibly a thousand feet and has 
an average width of 20 feet, though in places it is 60 feet wide. In 
depth, however, the deposit was not undercut by the tunnels cross-
cutting the ore-bearing zone, and it appears to be limited to some 
tens of feet from the surface at the point where it has been developed 
by the Powell tunnel. The tonnage of available ore is therefore rela-
tively small, and though it could be readily mined its value is reported 
as insufficient for profitable extraction. 

The Mammoth and Lake View groups are clearly in the general line 
of strike with the Kiam ore bodies, and so far as developed the deposits 
are of the same character. They appear to be merely smaller and 
weaker examples of the Kiam type. 

NORTH ARM. 

At the head of North Arm locations were made in 1905 on copper-
I)Qaring veins about a mile from tide water and less than a hundred 
feet in elevation. Early in 1906 these were transferred to the Cymru 
Miniiig Company, which immediately began operations and the 1st of 
October began shipments. 

The veins, four of which have been exposed, lie in the limestone 
and greenstone-schist country rock and strike N. 35° W., nearly par-
allel to its structure, dipping 70° SE. They vary in width from 1 to 
5 feet and contain chalcopyrite and pyrite scattered through a quartz 
gangue. Near the surface the ore is changed to the oxides and ear-
bonates of iron and copper. A shaft 105 feet deep has been sunk on 
the larger of these veins and at the 100-foot level a drift extended. 
A large percentage of the ore mined was from a surface trench 500 
feet long and 4 to 8 fees wide, following the vein. From these work-
lflgs a surface tram leads to ore bunkers, from which the product is 
loaded directly into hulks or barges for shipment. 
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NIBLACK ANCHORAGE. 

The Niblack mine, on the south side of Niblack Anchorage, has been 
operated steadily throughout the year and has yielded a large produc-
tion of copper ore. 

The ore bodies occur as mineralized portions of schist bands in a 
complex consisting chiefly of greenstone schists with a few belts of 
quartz-sericite schist and allied rock types. The formation strikes 
N. 60° W., with a dip of 600_700 SW., and is cut bj several later dia-
base dikes. Folding and faulting occur at many places and have an 
important bearing on the extent and shape of the ore bodies. De-
tailed work on these structural features in the mine has shown that 
the irregular outline of many of the ore bodies is the result of inter-
secting fault planes. The ore is essentially low-grade chalcopyrite, 
with small values in gold and silver. Pyrite occurs in great abun-
dance and renders the ore suitable only for smelter treatment. Small 
veinlets of nearly pure chalcopyrite are associated with ferruginous 
quartz and constitute then the jasper ore of the miners. 

The development work for the year was as follows: Drifting and 
crosscutting, 1,670 feet; shaft sinking, 80 feet; raises and winzes, 425 
feet. The inclined shaft is now 225 feet deep and will be extended to 
a depth of 300 feet. On the 225-foot level a new ore body 90 feet long 
and 15 feet wide and following a diabase dike has been exposed. It 
extends to the 150-foot level above, and the ore from it was being 
mined. 

HETTA INLET. 

The mines on the west coast of Prince of Wales Island are centered 
within a small area about Copper Mountain and along the east shore of 
Hetta Inlet. A geologic sketch map of this area has already been 
published, with a description of the mines, a Briefly, the ore bodies 
are masses of chalcopyrite or carbonate ores associated with magnet-
ite and pyrrhotite in a gangue of garnet, epidote, and calcite. As a 
rule these occur along the contact of a granitic stock, intruding beds 
of limestone and quartzite. The exceptions are the massive sulphide 
veins occurring in the greenstone schist at the Corbin and Copper City 
mines. 

Investigations on the New York and Indiana claims, the principal 
holdings of the Alaska Copper Company, have been advanced through-
out the year. The developments consist of several exploratory tun-
nels at different elevations below the surface exposures of the ore 
bodies, but no noteworthy ore exposures have been made in them. 

On the north slope of Copper Mountain are the Jumbo mine work-
ings, belonging to the Alaska Industrial Company, which are also 
upop contact deposits of chalcopyrite ore. The principal workings 

.zllull. U. S. (leol. Survey No. 284. 1906, pp. 50-63. 
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are on Jumbo No. 4 claim, where three tunnels crosscut the contact 
Zone and expose ore bodies at 1,650, 1,770, and 1,876 feet above sea 
level, and are themselves connected by raises. Similar ore masses 
have been opened by surface cuts at 2,000 feet elevation. From this 
mine a short aerial and surface tram connects with an aerial tram 
8,228 feet long, over which the ore will be transported to 3,000-ton 
bins built on a wharf at tide water. 

Other ore bodies developed in former years by this company are 
Jumbo Nos. 1 and 2 claims, and on the Green Monster group to the 
east, but these were neglected last year and mining was confined to 
the above-described property. 

A mile to the north of the Jumbo claims are the Houghton claims, 
located along the granodiorite contact on similar chalcopyrite-magnet-
ite deposits. These were transferred within the year to the Cuprite 
Copper Company, which has undertaken large developments. 

Early in the year the Corbin property, 3 miles north of Copper 
Harbor, on the east shore of Hetta Inlet, was transferred to the Alaska 
Metals Company, which has begun developments, consisting essen-
tially in the erection of buildings, a compressor plant, and wharf. 
The ore body is a narrow vein of massive sulphide ore, carrying but 
a slight percentage of copper and small values in gold and silver. It 
follows the general northwesterly structure of the greenstone-schist 
country rock. At a point 45 feet from the mouth of the tunnel to the 
south the vein narrows to a mere seam, and in the shaft, 22 feet below 
the surface, it was faulted. From all indications the deposit appears 
to be a small ore shoot, less than a hundred feet long and 3 feet wide, 
pitching at an angle of about 60° NW. 

At the Copper City mine, 8 miles south of Copper Harbor, opera-
tions began in May and continued throughout the year. The ore 
body is narrow vein of massive suiphide ore, occurring in the slate-
greenstone schist country rock. The vein parallels the vein structure 
and varies from 1 foot to 5 feet in width. it is crosscut by dikes of 
(1 LhaSe, which apparently are later than the deposition of the ore. 
Several shipments of the ore were made to the smelter at Tacoma 
during the year. The principal feature in the mine workings was the 
development of the vein below the 100-foot level. Along this level 
the ore body wedged away rather suddenly and was found to be (115 

placed for a short distance toward the foot-wall side. At a point in 
the drift 60 feet northwest of the shaft a winze was being sunk ti the 
vein to the 200-foot level, and in this a good width of ore was reported. 

ORAVINA ISLAND. 

Copper-bearing deposits are known to occur on both the south and 
north ends of Gravina ISlan(I. The properties at Seal Bay and on 
Dali Head were prospected to some extent during the summer, and 
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on he north end of the island west of Vallenar Bay new ore bodies 
were located. Developments were advanced by the Victor Copper 
Mining Company on the Bay View and War Eagle claims at Seal Bay. 
From the former a small smelter shipment was made, the ore being 
mined from a quartz vein carrying chalcopyrite, exposed along the 
south shore of the bay. 

WRANGELL DISTRICT. 

The mineral bodies exposed at the head of Duncan Canal and on 
Woewodski Island at the entrance both carry small percentages of 
copper. At the former locality little advance has been made on the 
groups of claims owned by the Portage Mountain Mining Company. 
On Woewodski Island the Olympic Mining Company renewed oper-
ations late in the summer at the Smith camp, and further investi-
gations will be made on the quartz veins, which were extensively 
developed in former years. 

SILVER, LEAD, AND ZINC. 

Deposits of silver; lead, and zinc are riot plentiful along the coastal 
belt, and except small amounts of silver accompanying the gold and 
copper ores the production has been nil. 

The galena veins recently discovered in Cholmondeley Sound, on 
Prince of Wales Island, however, promise well to become producers 
in 1907. The Moonshine group of claims, situated at from 2,000 to 
2,400 feet elevation on the east slope of Granite Mountain, in Chol-
mondeley Sound, was located in the spring and soon after was leased 
to a mining company, which began operations. The ore body, a well-
defined vein or mineralized shear zone, obliquely traverses the lime-
stone-schist country rock in a northeasterly direction and occupies a 
nearly vertical position. It has been exposed at points along the 
surface over a length of 600 feet and varies from 2 to 4 feet in width. 
The ore is massive galena associated with pyrite, chalcopyrite, and 
zinc blende in a gangue of quartz and calcite. Portions of the vein 
include brecciated masses of country rock, and at these points the 
distribution of the ore is irregular. The vein was being developed 
by two tunnels at 2,000 and 2,200 feet elevation and a shaft at 2,400 
feet elevation. An aerial tram 5,000 feet long and a wharf must be 
built before shipments of the ore can be made. 

In the Wrangell district explorations on the silver-lead properties 
located in Glacier and Groundhog basins on the mainland have been 
meager, and though these properties have been investigated by out-
side persons no mining company has yet undertaken their develop-
ment, owing to their distance from tide water. 



NON METALLIFEROIJS MINERAL RESOURCES OF SOUT1 I -
EASTERN ALASKA. 

By CHARLES W. WRIGHT. 

iNTRODUCTION. 

The recent developments and increasing production from the gyp-
sum and marble quarries of southeastern Alaska have shown that the 
nonmetallic deposits are an impértant resource of this region. Struc-
tural minerals, such as marble, granite, gypsum, and cement, are 
widely distributed along this coast, and, besides these, both mineral 
and thermal springs have been found and coal seams located, though 
the latter are of no consequence at present. 

Little consideration has been given to the nonmetallic products of 
this Territory, and the increasing use in the United States for such 
materials demands a more thorough investigation of these resources. 
Though distant from the market, many large deposits of structural 
material are well located for quarrying purposes and transportation 
by water. 

In the following pages a brief description of the known workable 
deposits is given, together with a short discussion of their (listribut ion 
and of the characteristics and market value of such nonmetalliferous 
materials. 

ORNAMENTAL AND BUILDING STONES. 

GENERAL STATEMENT. 

The only stones of value in southeastern Alaska, so far known, are 
the marbles and granites. The market for these stones is in the cities 
along the Pacific coast, 600 to 1,000 miles distant. They must, there-
fore, be of more than ordinary quality to bear the expense of freight, 
as good stone is found in the vicinity of most large cities, and builders, 
as a rule, prefer to use a known rock which is near at hand and can 
be readily obtained. 

To place the Alaskan product on the market, it will be fleCCSS&F 

to establish supply stations with dressing and cutting plants in the 
larger seaboard cities, where cheaper and more efficient labor may be 
obtained than in Alaska. To supply these points, the rough granite 
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and marble blocks could be transported in hulks or barges carrying 
several thousand tons at a low freight rate and the necessity of care-. 
fit! handling during shipment would be avoided. 

To determine the structural value of a building stone, microscop.. 
ical, chemical, and physical tests should be made. This is more 
necessary for marbles and cement stone than for granite. Most 
university laboratories are equipped for such tests and will make 
them at a reasonable cost. 

MARBLE. 

DISTRIBUTION. 

Beds of marble are known to occur at points along the mainland 
portion of southeastern Alaska, as well as on many of the islands. 
They are invariably at or near the contact of an intrusive belt of 
granodiorite, which has been one of the principal factors in meta-
morphosing the original limestone beds to their present crystalline 
or marbleized condition. The age of the limestone beds is Paleo-
zoic, and only in a few places could a more definite determination 
be made. The largest deposit of marble under development is on 
the northwest end of Prince of Wales Island, near Shakan. This 
and other deposits are described on pages 75-77. 

NECESSARY QUALITIES. 

Commercially marble includes all limestone rocks susceptible of 
receiving a good polish and suitable for ornamental work. It is no 
simple problem to judge the value of a marble deposit, and this can 
not be done from mere tests of small samples, which, nevertheless, may 
often give significant results. Some of the more important factors 
governing the value of a body of marble are the quality and sound-
ness of the material as a whole, extent of the deposit, absence of 
fractures or joint planes, color, lack of objectionable impurities—such 
as silica, pyrite, and bitumen—facility of extraction, and location of 
the deposit relative to the market and transportation. 

COMPETITIVE DISTRICTS. 

Most of the marble used in western cities for monumental and. 
interior decorative purposes is furnished b eastern dealers and 
must be shipped across the continent. This is mainly the product 
of the Vermont and Tennessee quarries or is imported from Italy. 
Stevens County is the only producing locality in the State of Wash-
ington; there are none in Oregon, and but two of importance, the 
Inyo and Columbia quarries, in California. The total value of the 
marble production for 1905 from these localities was less than 
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$150,000. This product sold in a rough state at $1 to $2 per cubic 
foot, and dressed for ornamental and monumental purposes at $2 to 
$8 per cubic foot. Out in slabs 1 inch to 2 inches thick and polished 
on one side the retail price varied from $0.50 to $1.50 per square foot. 
The eastern and foreign marbles sold for higTier prices. 

DESCRIPTION OF LOCALITIES. 

PRINCE OF WALES ISLAND. 

Several deposits of marble have been located on Prince of Wales 
Island, and, as stated above, the largest of these is at Marble Creek, 
a few miles north of Shakan, on the north side of the island. Other 
deposits are at El Capitan, also near Shakan; on Marble Island, 
adjacent to the northwest coast of Prince of Wales Island, and at 
Baldwin and Dolomi, on the east coast of the island. 

At the Marble Creek locality are the properties of the Alaska Mar-
ble Company, located upon a belt of Devonian limestone half a mile 
or more in width flanking the contact of an intrusive granite mass 
which forms the low mountain ridge to the east and which is evi-
dently the direct cause of its alteration to marble. Small (likes of 
diabase, much altered and faulted, though rare, were observed inter-
secting the marble beds, and apparently antedate the metamor-
phism of the limestone and the intrusion of the granite. They are, 
however, not sufficiently numerous to affect the value or expense of 

•quarrying the marble, and in the present opening only one dike is 
exposed. 

The extent of the deposit has been investigated by a number of 
drill holes and surface openings, and it is exposed at points over a 
length of 2 miles and a width of half a mile. Three varieties—pure 
white, blue veined with white background, and light blue, much of 
which has a mottled appearance—are found, the pure white rock 
being the most valuable. All of the marble is free from silica or 
flint beds, and though thin seams of pyrite were observed they do 
not occur in a quantity detrimental to the stone. Analysis of the 
rock shows 99.2 per cent calcium carbonate and 0.3 per cent mag-
flCj. Though not equal to the best Italian grades, this marble is 
i)etter than most American marbles and in the market will compete 
OIl at least equal terms with the Vermont, Georgia, and Tennessee 
producth. 

The principal workings on this deposit are 100 feet above sea level 
on the south side of Marble Creek and 3,200 feet from deep water. 
A gravity railroad extends from the quarry to the end of the wharf, 
Where loading facilities have been erected. Quarrying has extended 
below the more or less jointed surface rock, and solid blocks 6 by 6 
by 4 feet are being mined and shipped. With increasing depth 
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both soundness and quality of the marble greatly improve, and flaw-
less blocks of large size may be quarried. The dimensions of these 
blocks, however, are dependent on the handling capacity of the 
machinery. Small shipments of this product have been made to 
many of the large cities as far east as Ohio, though the greater por-
tion is sent to Tacoma, where a cutting and polishing plant has been 
built. Last year the capacity of the mining plant was materially 
increased with a view to an enlarged production in 1907. 

On the opposite side of the low mountain range a similar marble 
deposit is exposed, and has been partially developed by the El Capi-
tan Marble Company. This property is located on the north side of 
Klawak Passage, 6 miles from Shakan village. The marble exposed 
in the quarry close to tide water is comparable with that at Marble 
Creek above described, except in solidity. Thin fragments of the 
marble crumble more readily in the hand, and the position of the 
present workings is less favorable for extensive quarrying. A thou-
sand feet back from tide water surface cuts and strippings have 
exposed a much firmer and better marble at the foot of a steep bluff. 
This company began operations in 1904, installed channeling and 
gadding machines, erected a marble-sawing plant, and made a small 
shipment. During the last two years no further quarrying has been 
done and only small developments have been made. 

A number of marble claims were located in 1902 about 30 miles to 
the south of Shakan, on the northwest side of Marble Island, in David-
son Inlet, but practically no work was done on them and they were' 
relocated in 1906. Several varieties of marble of good quality are 
exposed and the deposits appear worthy of further investigation. 

At Baldwin, near the head of North Arm, an inlet on the east side 
of Prince of Wales Island, beds of marble have been located and devel-
oped by the American Coral Company. The deposit at this point con-
sists of marble beds interstratified with chloritic schists striking N. 
65° W., with a nearly vertical dip. The marble varies greatly in color 
and composition, and although some of it is of excellent quality it 
would probably be difficult to obtain any large quantity of a uniform 
grade. Most of the product contains a small percentage of silica and 
some alumina and magnesia. Pyrite in disseminated particles was 
also observed in some of the marble. The surface exposures were 
badly fractured in places, but this condition is probably confined to a 
depth of 10 to 20 feet from the surface. In 1905 a wharf was built, 
machinery installed, and buildings erected. In 1906, however, prac-
tically no work was done. 

At the north entrance to Johnson Inlet, about 3 miles east of Dolomi, 
a second group of claims has been located by this company on a simi-
lar marble belt.. Work at this point has been meager and but little 
was accomplished during 1906. 
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HAM ISLAND. 

Two deposits of marble have been developed to some extent on Hani 
Island, an islet in Blake Channel at the southeast end of Wrangell 
Island. The Woodbridge-Lowery property lies on the west side and 
the Miller property on the east side. Exploratory work has been 
advanced at both localities, large blocks have been quarried, and from 
them many tombstones have been chiseled and polished for local use. 

ADMIRALTY ISLAND. 

A number of marble deposits occur on Admiralty Island—at Marble 
Bluffs on the west shore, at Square Cove, at Hood Bay, and in Chiak 
Bay. Some of the marble at these points is of excellent quality, but 
most of it contains silica and pyrite and is of an inferior grade. The 
deposits at Marble Bluffs are apparently the most extensive and of 
better grade than the others. 

OTHER LOCALITIES. 

Belts of marble exposed in cliffs at tide water have been located on 
the north side of George Inlet, also in Carroll Inlet to the southeast, 
both located on Revillagigedo Island. The extent and value of these 
marble beds have not been investigated. 

On the mainland to the north, at the head of Limestone Inlet, 30 
miles southeast of Juneau, extensive areas of a coarsely crystalline 
marble are located. The marble is colored and not of the best grade. 

GRANITE. 

DISTRIBUTION. 

The granitic intrusive rocks occupy about one-half of the aggregate 
land area of southeastern Alaska. (See P1.111, p. 48.) In composition 
they vary from granite to granodiorite and to quartz or hornblende 
diorite. The core of the Coast Range, as well as the central port ion 
of many of the islands, is composed of this intrusive rock. The meta-
morphism in the granite, its nonuniformity in color, and the presence 
of joint cracks, so far as observed, make most of the stone undesirable 
for building purposes. however, granite masses of good quality, uni-
form in color, and favorably located for purposes of quarrying, were 
observed along the mainland up Portland Canal, in Behm Canal, at 
Thomas Bay, and Taku Inlet. On Baranof Island exposures of this 
rock of similar good quality occur at Gut Bay, on the east side, and at 
the head of Whale Bay and near Silver Bay, on the west side. 

CHARACTERISTICS. 

All the granite masses in southeastern Alaska are similar in compo-, 
Sition, having plagioclase feldspar as an essential constituent. Horn-
blende is t.he usual dark mineral, though biotite mica is present in 
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much of the rock and in a few places exceeds in amount the horn-
blende. Quartz is commonly present, though usually in small 
amounts. The accessory components are apatite, titanite, and mag-
netite; secondary minerals, due to general metamorphism, are seri-
cite, epidote, zoisite, chlorite, and calcite. Petrographically much of 
the rock is related more closely to the diorites than to the granites and 
is usually referred to as a diorite. 

The prevailing color of the granite is a light gray and only in a few 
places were pink or reddish masses observed. The grains of the com-
ponent minerals are ordinarily of medium size, not varying greatly in 
the different localities. Evidence of the durability of the granite is 
afforded in many places where long exposure to the influence of weath-
ering has caused little or no disintegration of the surface. 

MARKET. 

No attempt has yet been made to quarry or even investigate the 
Alaskan granite. There is practically no market in Alaska for the 
stone, and along the Pacific coast to the south the demand has been 
supplied by the quarries in the States of Washington, Oregon, and 
California. 

The long haul necessary to the market appears at first unfavorable 
to granite quarrying along this portion of the northwest coast, but the 
present freight rate of less than $2 per ton to Puget Sound is not 
greater than the cost of the transportation from some of the quarries 
in California to the larger cities. The cost for quarrying the stone in 
the State of Washington is estimated at 35 cents per cubic foot, and 
the proportion of marketable rock obtained from the amount quarried 
is about 60 per cent. 

The value of the production of granite from States along the west 
coast amounted to nearly a million dollars in 1905. The average 
selling price per cubic foot for building and monumental purposes at 
the quarries in these States is given in the following table: 

Average selling price per cubic foot of granite at t1e quarries in PacjZc coast States. 

Dresaod. 1 For curb-Rough. 

California 81. 10 8.5.3) $0.78
Washington .60 2.3) .00
Or*gon .65 tOO 1.40 

The above prices do not include the cost of transportation, which 
is from $0.50 to $3 per ton from the quarries to the cities. This 
adds from 5 to 30 cents to the cost per cubic foot. 
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GYPSUM. 

OCCURRENCE. 

Within the last two years extensive developments have been made 
on beds of gypsum at Iyoukeen Cove, on the east side of Chichagof 
Island, with encouraging results. The extent of this deposit, which 
occurs in the bottom of a valley, is practically unknown. There are 
only two exposures of this rock on Gypsum Creek, namely, at the 
lower and upper mine workings 1 mile from its mouth, and the entire 
area except a few outcrops of a cherty limestone is deeply buried by 
a dense undergrowth. The gypsum beds apparently overlie the Car-
bomferous rocks exposed along the southwestern shore of the cove 
and forming the southwestern valley divide, though the area of con-
tact was buried under deep gravel deposits along the beach and in 
the valley. They are temporarily assigned to late Carboniferous or 
Permian formations. To the north the mountain is made up of a 
granite mass intruding the older limestone beds. 

The geology in the immediate vicinity of the gypsum beds is ob-
scure and neither foot nor hanging wall has been exposed in the mine 
workings. Bluffs of a cherty limestone striking northwest and dip-
ping to the northeast are exposed near the entrance to the tunnel 
at the lower workings. The gypsum beds in the tunnel and lower 
levels have an east-west to N. 700 E. strike, with a northerly dip of 
200 to 60°. Channels representing old watercourses and now filled 
with gravel wash are numerous throughout this deposit. These 
gravels resemble unconsolidated conglomerate beds and have been 
mistaken for both hanging and foot wall of the gypsum beds at points 
in the workings. A careful inspection of the gravels shows that the 
wash has the same character as that now in the creek bed. Of 
significance is the presence of granite cobbles corresponding to the 
intrusive mass at the head of the creek, which invaded the area sub-
sequent to the deposition of the gypsum beds. Dikes of a basaltic 
rock were present in the beds, and one of these occurring at the south 
end of a drift on the first level was mistaken for the foot wall of the 
deposit. 

DEVELOPMENTS. 

This deposit, the property of the Pacific Coast Gypsum CompaNy, 
of Tacoma, Wash., was extensively developed during last year. A 
wharf 2,000 feet in length extending to deep water, with rock bins 
of 1,000 tons capacity, has been built, and a railroad to the mine work-
ings a mile from the shore completed. Rock bins of 1,500 tons 
capacity and a shaft house have been erected at the mine. At the 
lower workings a shaft 190 feet deep has been sunk, and from this two 
levels consisting of 600 feet of drifting have been extended, exposing 
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a deposit 150 by 200 feet in lateral dimensions, though no well-defined 
limits have yet been reached. At the upper workings, 800 feet to 
the west, investigations were made in 1905 by a 75-foot shaft and 
drifts almost entirely in gypsum, but no further work has been done. 

Shipments from this mine began in May, and several cargoes of 
rock have been delivered to the plaster mill at Tacoma, where it is 
prepared for the market. 

MARKET. 

Gypsum is in much demand along the Pacific coast as wall plaster, 
fertilizer, and in the manufacture of cement. The Puget Sound 
market is supplied in large measure from the deposits in Kansas, 
Colorado, Wyoming, and Utah. The California market is supplied 
by local deposits and those in Nevada and Utah. Transportation 
from these points to fhe seaboard cities costs from $4 to $7 per ton, 
and the present market prices in these cities of first-grade gypsum 
products are as follows: Crude, $5 to $7 per ton; land plaster, $6 to 
$8 per ton; plaster of Paris, $8 to $11 per ton; wall plaster, $9 to $12 
per ton." 

CEMENT. 

The demand for cement all along the Pacific coast is rapidly increas-
ing, but deposits of raw materials for this industry along the Alaskan 
coast are of little value. The reason for this, in the first place, is the 
high cost of the fuel necessary for its manufacture. The difficulty 
in obtaining efficient and cheap labor, as compared with the Puget 
Sound area and California, must also be considered, and the long 

haul necessary to the market is unfavorable to such an industry. 
To ship the cement rock as mined to a cement factory established 
somewhere near the point of coal supply and the market would be 
the most feasible mode of procedure; but to do this would bring little 
or no profit, as vast areas of cement rock are exposed in the proximity 
of all the larger cities and can supply the cement plants along the 
coast for many years to come.' 

COAL. 

The most ext ensive explorations for coal in southeastern Alaska 
haye been at Kootznahoo Inlet and Murder Cove, on Admiralty 
Island, and at hamilton Bay, on Kupreanof Island. At these locali-
ties the coal-bearing formations are Tertiary in age and made up of 

a For decrfpt1ona of the gypsum deposits of the United States, introduced by a discussion on the 
geology, technology, and statistics of gypsum, see Adams, G. I., and others, Gypsum deposits of the 
United States: Bull. U.S. (leol. Survey No. 2Z3, 1904. 

b For a discussion of the distribution of cement materials and its industry in the United States, see 
Eckel, E. C., Cement materials and Industry of the United States: Bull. U. S. Geol. Survey No. 243, 
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conglomerates, sandstones, and shales. The beds are all more or 
less faulted and appear to occupy basins formed in the more ancient 
rock beds. The coal is with few exceptions an impure lignite and 
occurs in narrow seams of no commercial value. 

At Murder Cove explorations were made on a seam 5 feet thick, 
located 2 miles from deep water. This deposit, which contains the 
best grade of coal in the region, proved to be of very small extent and 
not worthy of further development. No developments have been 
made at any of the above localities and most of the prospects have 
been abandoned.z 

a For a more detailed discuslon of the coal deposits on Admiralty Island see Wright, C. W., A recon-
naissance of Admiralty Island: Bull. U. 8. Geol. Survey No. 287, 1906, pp. 151-154. 

Bull. 314-07----6 



RECONNAISSANCE ON THE PACIFIC COAST FROM 
YAKUTAT TO ALSEK RIVEPL 

By ELIOT BLACKWELDER.0 

GEOGRAPhY. 

The region explored in the reconnaissance which forms the subjeCt 
of tjiis paper lies in the northwestern part of the coastal strip of 
southeastern Alaska. Roughly the area is about 70 miles long par-
alki to the coast and extends from 5 to 20 miles back from it. 

The most prominent feature of 'this coast is the steep-fronted range 
of mountains which extends in a nearly unbroken line from Yakutat 
Bay to Alsek River and beyond. This casta1 range is comparatively 
low, averaging from 3,000 to 4,000 feet in elevation; but back of it 
rise serrate snowy ranges of greater altitude. North of or within the 
mountain front the valleys are filled with ice, so that the region is 
essentially an ice plateau. which is relatively level in the interr but 
descends about its edges in the form of protruding glacia I li)bts. 
Buried ranges of mountains projecting above this interior ice plateau 
form nunataks. The front range is separated from the ocean by a 
coastal plain, which varies from 6 to 15 miles in width. This fore.. 
land is without notable relief, except for a few low hills close to the 
base of the mountains and here and there sand dunes near the coast. 

From Cross Sound to Copper River, a distance of more than 350 
miles, only one valley penetrates back into the interior of the country, 
namely, that of Alsek River. This powerful stream rises in the 
interior plateau of the Yukon Territory and after traversing the coastal 
mountain belt in a series of narrow canyons emerges suddenly upon 
the foreland and flows into the Pacific through the divided channels 
of its delta. 

GEOLOGY. 

GENERAL STATEMENT. 

The ages of the indurated rocks of this region have not yet been 
determined, but on account of their resemblance to formations in 
adjacent regions it is thought that they belong largely to the Paleozoic 

a My associate, Mr. A. 0. Maddren, deserves commendation here for his ezrellent service to the expo. 
dition, especially in his capacity as topographer.—E. B. 
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and perhaps in part to the early Mesozoic era. Two distinct series 
have been differentiated, and the existence of a third is suspected on 
the evidence of material brought out from behind the range by glaciers. 
The two oldest of these series are considerably metamorphosed. The 
youngest is but little altered. All of them have been intensely and 
complexly folded and have been broken by overthrusts and tension 
faults to such a degree that the structural features are most intricate. 

FORMATIONS. 

METAMORPHIC CUM PLEX. 

The material brought  out from the area of the interior ice fields 1:iy. 
the Yakutat and Alsek glaciers comprises a large variety of such 
metamorphic and igneous rocks as hornblende schist, greenstone, 
gneiss, marble, granite, diorite, and porphyries. No similar rocks 
were observed in place at any point in the Coast Range by the writer, 
and, as they are distinctly more altered than the two other series 
observed, it is believed that they belong to a still older group of 
formations.a 

SCHISTOSE SEDIMENTARIES. 

The lowest canyon of Alsek River exhibits a fine section of meta-
morphosed sedimentary rocks lying in vertical isoclinal folds. The 
section is incomplete at both ends and the relations of the rocks are 
as yet unknown. The portion of the series there exhibited consists 
largely of quartzose schists and phyllites—the metamorphic deriva-
tives of alternating graywackes, quartzites, and slates. On account 
of the rapid alternations in the composition of the original deposits, 
the initial bedding of the rocks is still fairly distinct, and it happens 
that the schistosity is in most places parallel to this bedding. Through-
out the exposure numerous small quartz veins and stringers traverse 
the schists. None of these, however, was found to contain valuable 
minerals. 

YAKUTAT SERIES. b 

The Yakutat series has been described in detail by several geolo-
gistsc who have studied the rocks about Yakutat Bay. Subsequent 
exploration shows that the greater part of the Coast Range to the 
east, at least as far as the east side of the Yakutat Glacier, consists of 

a Prom observations on the shores of Russell Fiord, Tarr infers that the green schists and gneisses are 
stratigraphically continuous wittr schistose graywackes and slates similar to the second series of the 
Present paper (unpublished evidence, 1905). 

b The use of the word series is not in accordance with the Survey rules of nomenclature, but is a tem-
Porary expedient only, to be abandoned as soon as sufficient detailed work is done to permit the sub-
division of the rocks to which it is now applied. 

c Russell. 1. C., Nat. Geog. Mag., vol. 9, 1g91. pp. 167-170. Emerson, B. K., Harriman Alaska Expe-
dition, vol. 4, 1904. pp. 40-60, 125-146. Tarr, R. 8., and Martin, Lawrence, Bull. Geol. Soc. America, 
vol. 17, 1906, p. 33. 
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the same rocks. The contact between this series and the older sys-
tems has not yet been discovered, but may be looked for near the head 
of Ustay River. East of that general vicinity the mountains are 
composed chiefly of the preceding series. The Yakutat rocks are 
distinguished from those previously described mainly by a general 
absence of the effects of metamorphism. The predominant rocks 
are graywackes and black clay rocks which are slates or shales accord-
ing to locality. Many of the graywackes are conglomeratic, the con-
glomerates being internal rather than basal. The pebbles consist of 
black slate, dark graywackes, limestone, granite, schists, etc. 

The stratigraphic succession within the Yakutat series was not defi-
nitely ascertained, for the structure of the beds is so complex as to 
defy analysis without detailed mapping. The writer's present inter-
pretation of the structure suggests that the section is roughly as 
follows: 
2. Slates or graywackes of black and gray color, with local beds of coarse and fine con-

glomerate. Some of the graywacke members are 200 to 500 feet thick. 
1. Bowidery slates—black stratified rocks containing pebbles and bowiders of all 

sizes and various compositions. 

Only the lower member of this section requires further mention. 
This bowider deposit consists of black shale or slate in which strati-
fication is usually (hstinct. Pebbles and bowiders are scattered 
through it without orderly arrangement. In size they vary from 
fine gravel to bowiders at least 100 feet in (liameter; in composition 
they include varieties so widely different as granite, white limestone, 
greenstone, graywacke, and quartzite. Although irregular in form, 
the bowlders are generally roundish or subangular. They have not 
the well-rounded contours characteristic of waterworn stones. The 
general character of the deposit suggests that it may be an offshore 
formation over which floating icebergs strewed their debris at random. 

Fossils are rare in the Yakutat series and are of unsatisfactory 
nature. Those found consist chiefly of jointed stemlike casts,a 
which may represent plants or possibly worm trails. None are of 
much value for purposes of correlation with the terranes of other 
regions. 

GLACIAL DEPOSITS. 

In view of the great development of glaciers, both now and in the 
last geologic epoch, it is, on first thought, rather surprising that 
more extensive deposits of drift are not found in the Yakutat region. 
The moraines along the east side of Yakutat Bay, stretching out to 
Ocean Cape, have been described by Tarr and Martin.1 There ap-
pears to be anothe loop of drift concentric with the south end of 

e For imibir varieties see t'irich, 5. 0.. Harriman Alaska Expedition. vol. 4, 1904. pp. 125-146. 
b Tarr, R. S., and Martin, Lawrence. BUU. Am. Geog. Soc.. voL. 38. 1906, pp. 155-160. 
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Russell Fiord and extending eastward along the base of the range 
nearly as far as Anklin River. This moraine, with its hillocks and 
lakes, is believed to have been made by a glacier which formerly occu-
pied Russell Fiord. The glaciers in the front range have left only 
small and relatively fresh moraines. At the foot of the Yakutat 
Glacier, the largest lobe of ice between Yakutat Bay and Alsek River, 
a broad, flat terminal moraine hems in a crescent-shaped lake, which 
in turn borders the present end of the glacier. This moraine has 
every appearance of being a comparatively recent (leposit. 

Aside from the (leposits of till there is a vast amount of stratified 
glacial drift mingled with the strictly fluviatile sands and gravels of 
the coastal plain. 

This alluvium of double origin forms much the largest part of the 
foreland. 

RECENT ALLUVIUM. 

The streams coming down from the front range, including the 
Alsek ttself, are engaged in building a plain of sand, gravel, an(l silt 

out into the Pacific. The formation of salient (leltas is prevented 
by the strong littoral currents, whiieli sweep the liner detritus along 
the coast and out of it bi I bars and spit I favorable situations. 
Po some extent the wind has formed low sand titi iies along the coast, 

t the effectiveness of this process is reduced to a minimum by the 
dampness and the rapid growth of vegetation. 

STRUCTURE. 

The structure of the most ancient metamorphic series is not defin-
itely known, but is confidently believed to be highly complex. 

Both of the younger bed-rock series are intensely and intricately 
folded. The folds are as a rule isoclinal and in many places over-
turned toward the west. The strike of the folds is not everywhere 
Parallel to the axis of the range, as it might be expected to be. Near 
the Yakutat Glacier it trends north-northwest, making an angle of 
400 to 500 with the general axis of the mountains. On this account 
the individual folds come out successively into the plain and dis-
appear; but as the crumpling is repeated over and over again in al)OUt 
the same plane, no older or younger formations are exposed. The 
details of structure exhibited by the slaty rocks are in many phices 
extremely complex, but the massive layers of graywacke are more 
regulgrly flexed. The structural relation between the Yakutat series 
and the scliistose strata on the Alsek was not determined. The 
marked difference in metamorphism between the two series is thought 
to imply that they are separated by an unconformity; if not, then 
the schists of the Alsek may be merely a more altered eastward 
extension of the Yakutat slates and graywackes. 
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PHYSIOGRAPIIY. 

The front range is a maturely dissected ridge, modified and sharp-
ened in its details by recent glaciation. The valleys on )he coastal 
side present distinct evidence of two cycles of valley development. 
The older cycle is indicated by shoulders on the spurs at an elevation 
of 1,200 to 1,500 feet; these are interpreted as representing the bot-
toms of broad valleys. Above the shoulders the average slope is not 
steep and the ample tributary gulches have occupied the entire field. 
Beneath the shoulders the more recent canyons belonging to the second 
cycle are intrenched. Along the front of the range a series of rocky 
terraces corresponds to and merges into the high shoulders just men-
tioned. Another and less continuous line of terraces and flat-topped 
hills of rock stands at an elevation of about 100 feet along the border 

'of the mountain front.. Both sets of benches are attributed to erosion 
by the waves of the Pacific when it stood farther inland than now. 

The following sununary of the physiographic history of the region 
conveys the writer's interpretation of the observed facts. It' is pre-
sented as a suggestion for more detailed and critical work by future 
students of the region: 
1. Early erosion cyde.—Mature dissection of a broad west-northwest uplift.a Forma-

tion of open main valleys with divides 1,000 to 2,000 feet high, and the production 
of broad marine shelves by waves cutting on the seaward front of the mountains. 

2. Canyon erosion eycle.—Rejuvenation of drainage by an uplift amounting to about 
1,200 feet. As a result the development of V-shaped canyons within the older 
valleys. In most places the rejuvenation has not yet reached the heads of the 
older gulches. Formation of high sea cliffs and low cut terraces on the outer 
spurs of the mountains. 

3. Glacial erosion eycle.—Maximum extension of glaciers; excavation of cirques in the 
heads of the gulches. Ice mounted 1,200 to 1,500 feet higher on the slopes of the 
valleys than now, and was proportionately more extensive. Most of the large 
glaciers discharged into the ocean, which skirted the mountain front. 

4. Glacial retreat.--Uplift of about 100 feet, resulting in the partial uncovering of the 
coastal plain. Yakutat Bay and Russell Fiord glaciers formed moraines upon the 
flat before retreating. Other glaciers probably receded before the ocean was 
excluded from their valleys, and consequently formed no moraines. PI1iin 
gradually extended by the deposits of shifting streams. The glaciers deerf.asetl 
to nearly their present size and many of them entirely disspp4ared. 

PROSPECTfNG. 

The district described has been explored to some extent by pros-
pectors since the early nineties, but as yet no deposits of proved value 
have been discovered. The beach placers about Yakutat Bay have 
been described by previous observers.b Deposits of black sand on 
Black Sand Island contain small amounts of gold and have been 

a From results of studies br Russell and by Tarr and Martin It seems probable tbat thIs Is a rising 
fault block. 

b Tarr. R. S.. Bull. U. 8. Geol. Survey No. 254, 190S, p. 64. 
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worked in a desultory way by several parties, but without materirl 
success. Prospectors who have explored the valley of the Alsek 
report finding "colors" at several points in the canyons. Aside 
from these somewhat unpromising occurrences there is no evidence 
of the existence of gold deposits in the district. 

It is stated that there are green stains indicative of copper in the 
canyon of the AJsek just above the main forks; but nothing is known 
of the value of the deposit. The slates of the Yakutat series along 
the front range also contain abundant small nodules and stringers of 
iron suiphides which probably contain a small percentage of copper. 
A large vein of this mineral is reported to have been found last sum-
mer on the shore of Russell Fiord and a claim has been staked for the 
purpose of developing the property. Specimens of the ore appear to 
be chalcopyrite, and as the deposit is located at tide water it may 
become valuable if sufficiently extensive. 

A large portion of the coastal plain east of Yakutat was staked out 
in oil claims some years ago, evidently on the supposition that it is 
similar geologically to the plain near Controller Bay. There is not, 
however, the slightest indication of the presence of oil-bearing rocks 
in the district, and the claims are now abandoned. 

POSSIBLE ROUTES TO THE ALSEK VALLEY. 

At present there seems to he no easy way of reaching and exploring 
the valley of Alsek River. Nevertheless, there are several routes 
which are fea.sible, although some of them are more or less dependent 
on the season of the year and the condition of the glaciers. 

From Dry Bay.—Alsek River can he ascended in small boats from 
its mouth only in time of low water. In the months of June, July, and 
parts of May and August the lower canyon, 20 miles from its mouth, is 
usually impassable. At these times the river fills this canyon in the 
Coast Range from the front of the Alsek Glacier, which forms one wall 
of the canyon, to the precipitous cliffs of rock on the opposite hank. 
Although difficult, it is possible even under these conditions to drag 
boats up along the west bank; but the almost iflceSafl1 f:dling of rocks 
from the cliffs renders such an undertaking eminently I)tr1111s. It is 
said that when the river subsides in the autumn a gravel bar is uncov-
ered and boats may be hauled along this without special danger. 
Once al)ove this canyon, the navigation of the river appears to involve 
flo great difficulties—at least as far as the abandoned settlement of 
New hamburg. 

Acro8s th glacier from Yakutat.—In 1898 parties of prospectors 
reached the Aisek by crossing the ice fields from Russell Fiord. They 
landed from boats in Northeast Arm and carried their outfits up the 
moraine of the south branch of the Nunat ak Glacier. After reaching 
the bare ice they were able to sled their baggage al)OUL 40 miles, over to 
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the head of American River, a tributary of the Alsek. Some years 
later another party attempted to cross by this same route, but were 
unsuccessful on account of the badly crevassed condition of the 
glacier. Evidently the feasibility of this route depends on the state of 
the ice at the time the attempt is made. 

It may also be possible to use the Yakutat Glacier in the same way 
and thus to shorten the distance of ice travel by at least one-half. 
From Yakutat a party can take boats to Dangerous River and 
ascend it to the east side of the lake at the foot of the glacier. The 
Indians say that from this point the interior ice field can he reached 
by traveling along the edge of the glacier. So far as the writer knows, 
the route has not yet been actually traversed by either natives or 
white man. 

Frcnn C1ii1cat River.—Another route, which has the advantage of 
being well known, extends from Chilkat River over Dalton's trail as 
far as the head of the east branch of the Alsek. This stream is said to 
be navigable for river skiffs, although somewhat turbulent for ordinary 
canoes. The first explorers a of the Alsek descended this branch to the 
forks and then reached the coast by way of the main river. 

By way of Whitehorse and Dezadeash River.—It is possible to go 
from Whitehorse to Dezadeash River over a wagon road recently 
built into the Kluane Lake mining field. Having reached the Deza-
deash a party can easily descend by boat into the upper canyon of 
the main Alsek as far as the first glacier which comes into the river. 
It is said that this glacier forms a series of rapids which is entirely 
impassable, but that by making a portage of several' miles across the 
end of the glacier it is possible to reach the river again below. From 
that point navigation can be resumed and continued to the Pacific. 

aGlave, E. J.. Frank Leslie's Illustrated Newspaper (weekly), vole. 70-71. June28, 1N90, to January 10, 
1~511. 



 

PETROLEUM AT CONTROLLER BAY. 

By G. C. MARTIN. 

INTROI)UCTTON. 

LOCATION. 

The Controller Bay petroleum field is located on the north shore of 
the bay, which is a few miles east of the mouth of Copper River, in lon-
gitude 144° to 144° 40' west, latitude 600 10' to 60° 15' north. The 
localities at which there are known indications of petroleum are con-
fined to a belt about 25 miles long from east to west and from 4 to 8 
miles wide from north to south. (See fig. 1.) This belt is adjoined on 
the north in part by the Bering River coal fi1d. Its southern border 
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Fia. 1.—Map f (ont roUr Ba oil flIl, showing position of wells an(1 stpagtsa. 

is formed by Controller Bay and the Pacific Ocean and by the alluvial 
flats on the east shore of Controller Bay. The eastern and western 
terminations are formed by Bering Glacier and by the Copper River 
delta, respectively. 

OUTLINE OF THE GEOLOGY. 

The geology of the region and the occurrence of petroleum have 
already been derihed,° l)ut more detailed geologic work and further 
developmente have added much to the knowledge which was available 

PetmIe fl'ldtiof Alaska anti the Bering Rivercoal fihis: Bull. I. 5. (leol. Survey No. 22& 1904. pp. 
53M2. The Ixitroiruin fields of the 1'atifle eoast of Alaska with count of the Bering River coal 

dEPosits: BttlL U. S. (kL Survey No. 2t.O. 19O.', 4 PP Notes on th Petroleunt fields of Alaska: 11uU. 
8. (i. Survey No. 21,9, 1905. pp. 125-135. 
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when these papers were written. A final report on the geology and 
mineral resources of the region is now in preparation. The present 
paper contains an abstract of such parts of that report as relate to 
petroleum. 

The general stratigraphic sequence in this region is represented in 
the following table: 

Generalized section of rocks in the Controller Bay region. 

Age. Character of beds. Thickness. 

Feel. 
jFluviatile. glacial, and beach deposits 0-510+Quaternary 'Marine sands and clays (0

Tertiary Shales, sandstones, conglomerates, and arkose 12,000+ 
Paleozoic or Mesozoic (?) Slate and graywacke with Interbedded or intrusive green-

stone and other igneous rocks. 

The oldest rocks of the region are the slates and graywackes, with 
associated igneous rocks, which niake up the mass of Ragged Moun-
tain and the low hills west of it and constitute all but the southeastern 
extremity of Wingham Island. The observed contacts of these rocks 
with the Tertiary rocks are faults. The amount of metamorphism 
which these rocks have undergone as compared with the Tertiary 
rocks, which though in direct contact with them are entirely unmeta-
morphosed, proves a much greater age for the former and a great 
imconformity between them and the Tertiary rocks. The lithologic 
similarity of these older rocks to the Paleozoic or very early Mesozoic 
rocks at Yakutat, Orca, and Kodiak is 3uggestive of a corresponding 
age. 

The Tertiary sediments consist of monotonous repetitions of shales 
and sandstones, with an included mass of coal-hearing arkose, and one 
or more massive conglomerates. The total thickness; as stated in the 
foregoing table, is at least 12,000 feet. The structure of the region in 
which these rocks outcrop is complex, exposures are wanting at many 
critical points, and neither the lit hologic character of the beds nor 
the fossils which they contain are sufficiently distincti'vue to make 
it possible to recognize with certainty the complete stratigraphic 
succession. 

The presence of two easily recognized kinds of rock, the arkose 
and the conglomerate, gives distinctive character to two parts of the 
stratigraphic column. The arkose is restricted in areal distribution 
to the region north of Bering Lake, and the conglomerate to the region 
south of the lake. Between these regions are areas of no outcrops, 
and none of the beds of either region can be recognized with certainty 
in the other. The following sections represent the rocks north and 
south of the lake; 



91 PETROLEUM AT CONTROLLER BAY. 

Section north of Bering Lake. 
Ft. 

a. Sandstone 500 
b. Shale with thin flaggy sandstones an(l with occaoonal (alcare()us con-

cretions 2,000 
c. Arkose with many coal beds and with some shale and sandstone a .. 3,000 
d. Shale and sandstone 1,000+ 

Section 80uth of Bering Lake. 

Fe't. 
e. Conglomerate and conglomeratic sandstones rnt.erbedded with shale and 

flaggy sandstones 3.000 
Soft shale with calcareous concretions and with a be(l ef glauconite near 

the base 2,000 
g. Sandstone 1,000 

f. 

h. Soft shale 500 

The succession in each of these sections iiiay be assumed as reason-
ably correct, although there is a possibility that the thicknesses are 
too great because of the repetition of the less characteristic beds by 
faulting. The correlation of the beds of one section with those of the 
other rests at present on evidence which is incomplete and unsatis-
factory and must be regarded as suggestive rather than proved. It 
is probable that one of two correlations is true. The shale and sand-
stone (d) may overlie the conglomerates (e), with a concealed interval 
of unknown extent between them; or a and b may be jdentical with 
g and h. In the former case the conglomerates underlie the coal field; 
in the latter case the coal underlies all or nearly all of the entire region 
under (liscussion. The stratigraphic and structural field evidence 
proves nothing either way, but suggests, as the most probable relation, 
that the entire section north of Bering Lake overlies the section south 
of the lake. 

The Quaternary deposits form the surface of practically all the low 
flats of the entire region. They fill all the large valleys to a consider-
able depth, which in one plt1(e is known to exceed 500 feet. 

DEVELOPMENTS. 

Active attempts to produce petroleum in commercial quantities in 
th 8 region have been made for the last five years. The first well was 
begun in the summer of 1901, but no oil was produced and no great 
depth was reached, as the tools were soon lost and the well abandoned. 
1' lie next year the same people drilled another well and obtained some 
oil. Six wells were being drilled in 1903. The following year wit-
'leased the greatest activity that the region has seen, eight wells being 
Ifl progress. In 1905 and 1906 operations were restricted to two wells. 

The result of these operations has been to obtain one well which 
yields a moderate amount of oil, another well which is capped, but in 

a Tb. Kunhtak.a forinsUon of s risir r; irts. 



92 ALASKAN MINERAL RESOURCES TN 1906. 

which the oil has at times a considerable pressure, and two more wells 
in which an unknown amount of oil stands near the top of the casing. 

Drilling has proved to be very difficult and expensive and the 
results are not as encouraging as had been hoped. These facts, 
together with the uncertainty as to the amount of territory which 
one concern may legally control, and the equally great uncertainty as 
to the conditions of the market, have led to a suspension of some of 
the more active operations. 

The petroleum obtained in the region, both from the seepages and 
from the wells, is all a high-grade, light-gravity, refining oil, with 
paraffin base and high content of naphthas and burning oils. The 
character of the oil has already been described a by the writer and 
no new information is available. 

OCCURRENCE OF PETROLEUM. 

SEEPAGES. 

GEOGRAPHIC I)ISTRIBUTION. 

It may be seen from inspection of the map (fig. 1) that the seep-
ages all occur within a long, narrow belt extending from the edge of 
the Copper River delta to Bering Glacier, a distance of about 28 miles 
from east to west. The belt is very narrow, not exceeding 4 miles at 
the widest known point, and is parallel to the north shore of Controller 
Bay, which has the same east-west direction as the larger aspect of 
the shore of the Pacific Ocean between Copper River and Yakutat 
Bay. The seepages at Cape Yaktagb are also reported to lie on a line 
having the same direction as this and practically coinciding with it in 
extended position. Several of the smaller groups of seepages, such as 
the group on Redwood Creek and at the head of Katalla Slough, and 
those in the valleys of Burls and Chilkat creeks, and in the Nichawak 
region, have a distinct linear arrangement, each extending in a direc-
tion of about N. 150 E. These lines coincide with the directions of 
the valleys in which they occur, and the relationship suggested is 
that either the position of the valley and that of the line of seepages 
are due to the same cause or that the former is the cause of the latter. 

RELATIONS TO KINDS OF ROCKS. 

The oil of the seepages reaches the surface through a variety (f 
rocks. (See pp. 93-9t.) The seepages west of Katalla are associated 
with metamorphic rocks, the oil coming to the surface either through 
the joints and bedding or cleavage planes of the slate and gravwacke 
or through surficial deposits which probably overlie such rocks. The 

a Bull. U. S. (Icol. Survey No. 2rio, 1905, pP. 57-58. 
a Locally known aa Cape Yakataga. 
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presence of petroleum in rocks of this character is somewhat unusual 
and worthy of notice. Siiilar occurrences of small quantities of oil 
in metamorphic rocks are known in California and Washington, where 
the oil is considered to have migrated into the metatnorphic rocks 
subsequent to their alteration. A similar explanation may account 
for the Alaska occurrence. The writer would suggest as a possible 
explanation that the metamorphic rocks, which are known to be sepa-
rated from the Tertiary shales by a fault, are overthrust upon the 
shales along a fault plane of low hade, and that the oil at the seepages 
west of Ragged Mountain is coming through the metamorphic rocks 
from underlying shales. 

The seepages at the head of Katalla Slough and on Redwood, Burls, 
and Chilkat creeks are all in the soft shales, which have previously 
been called the Katalla formation (f of section on p. 91). Those 
between Redwood and Buns creeks are associated wth conglomer-
ates of presumably higher position (e of the section). Such of the 
seepages of the Nichawak region as have been seen by the writer are in 
shales which closely resemble those referred to above. The Cape 
Yaktag seepliges are said to be in Miocene sandstones and shales. 

RELATION TO THE STRUCTURE. 

The position of the seepages with reference to the structure is some-
what vague and uncertain. Those west of Katalla are on steeply 
folded rocks in which the structural features have not been deterniiiied. 
The group on Redwood Creek and Katalla Slough is apparently in 
close proximity to a fault. The Burls Creek and Redwood Creek 
groups are each near the axis of an anticline, the Redwood Creek anti-
dine being probably broken near or west of its axis by a fault. The 
seepages between Burls and Redwood creeks are on inonoclinal con-
glomerates. The general structure of the Nichawak region has not 
been determined, but the rocks have steep dips and are probably 
closely and complexly folded. The Yaktag region, which has not been 
visited by the writer, is said to have an anticline licar aiid l)arahleF to 
the coast, north of which the rocks have a monoclinal northward dip. 
The seepages are said to occur on the north flank of the anticline, par-
allel and not far from its axis. 

DESCRIPTION OF TILE SEEPAGES. 

Petroleum seepages and gas springs are very numerous in many 
parts of the oil belt, and at some of them the flow of oil or of gas is 
large. 

Several large oil seepages were seen by the writer on the banks of 
Mirror Slough, near the mouth of Martin River. The petrOleUm 
collies to the surface from the clay arni mud of the ' 11ev floor, aiid 

a large amount has accumulated in the pools on the swampy surface 
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and in the soil. The nearest outcrops of hard rock are sandstones 
or graywackes, probably the same as those on Wingham Island and 
in Ragged Mountain, and if so of pre-Tertiary age. It seems almost 
certain that the oil came from these rocks. Seepages were also seen 
near the head of Mirror Slough at the base of Ragged Mountain. The 
oil here reaches the surface from the soil, which is underlain either by 
glacial drift or by talus or landslide debris. The underlying rocks 
are probably the slate or graywacke referred to above. Another 
seepage about 1 mile south of this point, in the canyon immediately 
north of Bald Mountain, was visited by the writer. The oil was here 
seen oozing in small quantities directly from the joints and bedding 
planes of the steeply dipping slates and graywackes. 

Oil is reported to have been seen in large amounts at the time of 
the earthquake in September, 1899, on the surface of the water of 
the small ponds and the creek at the south end of Katalla. The 
surface material consists of rock debris, largely from Ragged Moun-
tain, underlain by the soft shales previously described as the Katalla 
formation. 

Numerous and copious seepages are to be seen at the head of 
Katalla Slough. The oil impregnates the soil very completely at 
many points and has accumulated in large amounts on the surface, 
but these accuiiiulations are chiefly of oil and are not residues, as at 
the California hrta deposits. No outcrops are near, but the under-
lying rock is .aluiost certainly the soft shale referred to above, and 
probably has a steep (lip. 

On the west slope of the valley of Redwood Creek, about 1 miles 
northwest of the mouth of the creek and near a well, oil can be seen 
coming directly from soft fissile iron-stained shales. The shale has 
been l)rokell into small angular fragments and recemented by ferrugi-
nous material. This condition is common at or near seepages in 
these shales, but we do not know whether it is a surface condition 
connected with erosion or whether it indicates crushing of the rocks 
at a depth below the surface (luring the process of folding or faulting. 
Here, as at many other seepages, sulphur springs are associated with 
the oil. Another seepage was seen near the headwaters of Redwood 
Creek. 

It is reported that oil may be seen at low tide in the beach sands 
on the north shore of Strawberry Harbor. The rocks in the vicinity 
are sandstone and shale, probably belonging much higher in the 
stratigraphic cohimnn than the soft shale at the seepages previously 
described. 

There are several seepages along the wagon road which leads from 
the head of Katalla Slough to the mouth of Bering River. Two of 
them are 1ocate I about a mile and a half west of Buns Creek and 
close to the road. The amount of oil at one of these is large. The 
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nearest visible rock is steeply dipping conglomerate, which outcrops 
a few feet away, but the oil can be seen only on the surface of the soil, 
the direct source not being visible. 

The upper part of the valley of Burls Creek contains many seepages 
at which the oil oozes directly from steeply dipping shales that here 
contain a large amount of glauconitic grains, making the rock green. 
Large calcareous concretions are abundant, and many of them take 
the form of septaria nodules with calcite fillings. Organic remains 
are frequently seen in the concretions. The soft shale is also rich 
in organic material, some beds being so (lark as to suggest in appear-
ance impure coal. No coal was seen by the writer in the vicinity 
or anywhere else in Miese rocks. The rocks seeni to be very strongly 
impregnated with oil in this locality and seepages are numerous, but 
large surface accumulations are rare. Broken shale recemented by 
ferruginous material was seen here as on Redwood Creek. 

Some seepages with considerable surface accumulation of oil were 
seen along the edge of the tidal flat close to the wagon road halfway 
between Burls Creek and the mouth of Bering itiver. Outcrops 
were absent in the immediate vicinity, but fragments of shale indi-
cated the presence of such rock. 

Several seepages have been reported from Chilkat Creek. The 
largest one seen by the writer is in the west bank of the creek, I 
miles above the forks of the wagon roa(l. The oil reaches the surface 
through soft brecciated shale with a steep westerly dip. The seepage 
is as.sociated with a black sulphur spring. 

Many seepages have been reported in the group of hills centering 
around Mount Nichawak. Those seen by the writer were small, but 
the oil issued directly from the rock, which is shale reseiubling that 
at the seepages west of Bering Biver. Others are reported to be 
located on the banks of a small lake that is said to be covered at times 
with oil. 

Other seepages have been reported from various parts of the Con-
troller Bay region, but they have not been seen by the writer Refer-
ence should be made to those in the vicinity of Cape Yaktag, about 
75 miles east pf Controller Bay. The amount of oil is said to be very 
large, the flow being continuous from several of the seepages, one of 
which has been estimated to yield several barrels of oil per (lay. The 
oil is said to come directly from the rocks, which are shales and sand-
Stones of Miocene age, and to come from a line of seepages located 
along the crest of an anticline parallel to the coast. 

Inflammable gas comes to the surface of the water in large amounts 
'flseveral places. The largest of the "gas springs" seen by the writer 
are in Mirror Slough and in Katalla River. The former is sufficient to 
furnish a large continuous flame. The composition of the gas is not 

It issues from the mud on the bottom of the slough. 
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POSITION AND DESCRIPTION OF WELLS. 

The wells in which oil has been obtained in this region are so few 
that they throw little or no light on the problem of the occurrence of 
oil. It will be shown in the following pages that a flow of oil has been 
obtained in one well (No. 10, fig. 1) and less quantities in three 
others (Nos. 5, 8, and 13). These four wells are close to seepages and 
are on the outcrop of the shales which have been referred to as the 
Katalla formation. They are all on lines of seepages having a north-
northeast to south-southwest direction, and are all on the steeply 
dipping northwest flanks of anticlines and possibly on or near lines of 
faulting. It is unfortunate that no other wells have been drilled in 
similar positions on the structural lines alluded to above. Such wells 

. might not be successful, but they would test the possible theory that 
the above-mentioned lines have something to do with the distribution 
of the oil. 

The net result of the drilling has been to show the existence of 
moderate amounts of oil in at least part of the terri t ory. The wells 
are neither numerous enough nor deep enough to determine the out-
line of the pools and the area of productive territory. They have 
demonstrated the difficulty and expense of drilling and the need of 
ample resources and careful management. The existence of oil in 
remunerative quantities has neither been proved nor disproved. 
The evidence from the existing wells, like that of the seepages, is 
sufficient to warrant further testing, if it be done intelligently and 
carefully and by companies strong enough to exploit large areas on a 
scale which permits of wholesale economies, and also strong enough to 
risk their capital on what must certainly be regarded as a speculation 
rather than an investment. 

The following list contains an account of each well that has been 
drilled in the district. The numbers refer to the geographic location 
of the wells, as shown on the accompanying map (fig. 1, p. 89). 

1. West shore of Bering Lake. The surface rocks are sandy shales, presumably 
underlying the coal-bearing rocks. Dip 12° to 35° NW. Well begun in 1905. Work 
interrupted by accidents to machinery. Depth several hundred feet. 

2. East shore of Bering River. Begun in 1903. Abandoned at depth of 580 feet 
without reaching bed rock because of difficulty of sinking casing through the mud. 

3. Chilkat Creek. Drilled in 1904 to a depth of several hundred feet. No informa-
tion available. 

4. Edge of tide flats 1 mile west of mouth of Bering River. Drilled in 1904 to a 
depth of several hundred feet. 

5. Edge of tide flats a short distance northwest of No. 4. Drilled in 1904 to a depth 
of several hundred feet. Oil now stands near top of casing. Small but continuous 
flow of gas. Amount of oil not known. 

6. Strawberry Harbor. The derrick was built on piling about 1,000 feet offshore. 
Casing sunk deep into the mud in 1904 without reaching bed rock. 

7. Strawberry Harbor. Drilled several hundred feet in 1904 without obtaining oil. 
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8. Redwood ('reek. Drilled to a depth of several hundred feet in 1904. Oil now 
stands about 20 feet below the top of the casing. Quantity not known. 

9. Near head of Katalla Slough. Drilled to an unknown depth in 1904. No oil, so 
far as known. 

10. Near head of Xatalla Slough. Drilled in 1902 to a depth of 366 feet, where a flow 
of oil was obtained. Drilled to 550 feet in 1903 without further results. In 1904 this 
Well was pumped for fuel at the other wells of the same company. It is now capped, 
the oil oozing around the casing. 

11. Near head of Katalla Slough. 1)rilled in 1901 and abandoned because of loss of 
tools. 

12. Near head of Katalla Slough. Drilled in 1903 to an unknown depth. 
13. Near head of Katalla Slough. Drilled in 1904 to an unknown depth. Now 

capped, the oil squirting at times in strong jets from the easing. 
14. Between head of Katalla Slough and ('ave Point. Drilled in 1903 to 1.710 feet 

and abandoned because limit of outfit was reached. 
15. Katalla River. (asing sunk to a depth of 280 feet in 1903 without reaching bed 

rock. 
16. Near Katalla. Two holes have been drilled in 1904 to 1906 on this site, a depth 

of about 1,500 feet having been reached. Work is still in progress. 

PRINCIPLES GOVERN ING TIlE OCCURRENCE OF 
PETR( ) LEUM. 

The four great problems of the geologic occurrence of petroleum are 
the origin of oil, the movements of oil in the rocks, the stratigraphic 
and structural distribution of the existing accumulations of oil, and the 
determination of the location and area of valuable aceun lations from 
the known facts of surface geology. 

These problems are stated above in the order of increasing impor-
tance from the point of view of immediate utility. The last problem 
can be solved in either of two ways—by expensive practical testing with 
the (trill or by the solution of the first an(l second 1)r01)lems, together 
with a complete and accurate knowledge of the area! geology of the 
region in which the occurrence of oil is stispected. In the present con-
dition of our knowledge the practical method is the only certain solu-
tion of this problem. But all knowledge gained in this way, as well as 
all facts concerning the geology of the oil-bearing rocks, leads us nearer 
to the solution of the other problems, and hence hastens the titHe when 
We can (letermine within reasonable limits the presence of oil from our 
knowledge of the manner in which oil originates and accumulates. 
The first and second problems are consequently the problems of 
greate ultimate Importance and should, in a public geologic invest i-
gatton, be given at least equal weight with the other or immediate 
commercial problems. 

Petroleum occurs in rocks of practically all ages from the oldeat 
Paleozoic to the Recent. All known productive bodies of oil are in 
rocks of sedimentary origin, such as sandstones or sands, shales or 
clays, iLtnestones, and conglomerates. Minute quantities of oil have, 
however, been seen in volcanic or other crystalline rock8, 

Bull. 314_4J7........7 
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The origin of petroleum may be explained according to one of two 
theories. The oil may be of organic origin, having been derived from 
animal or vegetable matter which was associated with the mineral 
constituents of the rocks at the time they were deposited, or it may 
be of inorganic origin, having been formed by the chemical action of 
water on the formerly unoxidized mineral constituents of the rocks. 
The prevalent scientific opinion is in favor of the organic theory 
for the origin of the larger and more widespread accumulations of 
petroleum. 

The movement of petroleum in the rocks is controlled by four fac-
tors—the direct action of gravity, capillary attraction, the presence 
of water, and gas pressure. 

The effect of the direct action of gravity is to cause oil to go down 
as far as the rocks are porous, dry, and not too warm for the oil to 
exist as such. It will sooner or later be stopped in this downward 
movement by an impervious stratum (either a bed of close-textured 
rock or a bed filled with water), and will then move laterally along 
the upper surface of that stratum to its lowest point, where it will 
accumulate. 

The effect of capillary attraction is to cause the oil to be diffused 
throughout the rocks in all directions, provided the rock is dry and 
of the right texture to permit capillary movement. The directions in 
which it will move will be controlled by the distribution of porous 
rock and will be modified by the other factors here discussed. 

The presence of water causes an upward movement of the oil. The 
essential conditions for such movement are a porous rock containing 
both water and oil and a lower limit beyond which the water can not 
go. The water, because of its greater density, seeks a lower level than 
the oil and forces it upward until either the demand of all the water 
for space is satisfied or the oil is checked in its upward movement by 
an impervious stratum. In the former case the oil rests on the sur-
face of the water in a state of equilibrium; in the latter case it is 
confined under pressure with a potential upward force. 

Gas pressure tends to drive the oil in any unblocked direction. 
The requisites for oil movement caused by gas are the presence of gas, 
either in a contiguous body to the oil or being given off from or 
within the oil, and an impervious bed above the gas through which it 
can not pass. The gas then tends to accumulate on the upper surface 
of the oil and to force the oil dowiiwa nil in the direction of least 
resistance, which may either be vertical or have a lateral component. 
The oil would already have been in the lowest available space, and so 
further downward motion implies the displacement of water. The 
motion continues until there is equilibrium between the expansive 
pressure of the gas and the hydrostatic pressure of the water. The 
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oil is then confined between these forces and will escape under pressure 
rt the first opportunity. 

The most favorable conditions for the occurrence of petroleum over 
large and regular areas are the following: 
1. A large and widely distributed original source of oil-yielding material. 
2. Thick, extensive, and regular porous beds in which the oil can move freely and 

accumulate. 
3. Impervious beds above and below the porous beds. 
4. Small angles of dip and fairly regular structure. 
5. Absence of deep fracturing or of irregularities of structure. 
6. Absence of water in the rocks if the oil-hearing beds are synclinal; or presence of a 

moderate amount of water if they are anticlinal. 

Such conditions are favorable to the occurrence of petroleum in 
large, regular, and easily outlined pools, to moderately large produc-
tion and long life of the wells, and to a large degree of certainty in oil 
prospecting. 

These conditions probably nowhere exist in their entirety, at least 
riot over any broad area. Some of the Mississippi Valley and Appa-
lachian oil fields come nearer to satisfying these conditions than any 
others in North Mnerica. It is very evident that few of these condi-
tions: re met in the Controller Bay region, and therefore nothing will 
be gained from further comparison with regions in which simple 
Structure predominates. 

Sonic of the California, Wyoming, and Colorado oil fields are charac-
terized by complex and broken structure, in this respect being not 
Unlike the Controller Bay region. These western fields show that it 
'8 possible for large accumulations of oil to exist in rocks with steep 
dips, irregular folds, and large faults. They show that the structure 
does not make it impossible for oil to exist in quantity in the region 
Under discussion, but they show also the (lIfficulties of drilling and of 
locating the pools in such a field, and demonstrate very clearly the 
need of careful operating and the risks which are necessarily involved. 

OUTLOOK vOlt PROFITAB L I EXPJA)ITATION. 

PROBLEM OF LOCATING POOLS. 

If oil is found in quantity it will almost certainly be in circum-
scribed areas, and the location and boundaries of these areas will he 
of the utmost importance in the development of the field. The posi-
tion, size, and shape of these productive areas can not be foretold in 
advance of all drilling or at the present stage of development. The 
wells which have been drilled in this region are so few, most of them 
are so shallow, and so little oil has been obtained that they give almost 
no light on the occurrence of oil in the rocks. But if at least one area 
Were outlined wholly or in part by the known position of productive 



100 ALASKAN MINERAL RESOURCES TN 1906. 

and nonproductive wells it would then be possible to determine the 
relation of the occurrence of the oil to the geology and from the known 
facts of the geology to outline other possible productive areas in 
advance of drilling. For this reason it is of the utmost importance 
to obtain complete and accurate records of all wells, and to use the 
information and experience thus gained in locating subsequent wells. 

DIFFICULTIES OF DRILLING. 

CR(X)KED 'TOLES. 

Much difficulty has been encountered in keeping the wells vertical, 
and delay and expense have resulted from the necessity of frequently 
reaming out the holes in order to straighten them. The crooked 
holes are the natural result of the steep inclination of the beds, with 
frequent alternations from hard to soft rocks. Whenever the drill 
passes from a soft rock to a harder one dipping at a steep angle the 
drill tends to be deflected and a crooked hole results. This difficulty 
will always be encountered in this region and will increase the time 
and cost of drilling. It will, however, become less as the knowledge 
of the local conditions becomes greater, for the tendency of the drill to 
deflect can be lessened by drilling slower when the deflecting bed is 
struck and by special shaping of the tool, and the holes can be straight-
ened more quickly when the drillers have had more experience in the 
region. 

CAVING. 

When a well in soft or fractured rock stands uncased too long, the 
rock caves in, often burying and frequently causing the loss of the 
tools, and sometimes it is necessary to abandon the well. Much delay 
has been caused in this way at most of the local wells and it has added 
greatly to the cost of drilling. It has been impossible on this account 
to drill several of the wells as deep as they would otherwise have gone. 
The only remedy is to case the well at the proper time, and when the 
drillers know better the rocks with which they are dealing they will 
be able to anticipate the caving and introduce casing at the time 
when it is needed. Conditions may in this way be expected to 
improve in the future, and thus the cost will become less and the 
speed greater and it will be possible to sink wells to greater depths. 

WATER. 

The rocks of this region are full of water, and consequently large 
amounts are encountered in all the wells. This is undesirable for two 
reasons—the pressure of the column of water in the well keeps the oil 
back in the rocks and prevents it from coming out into the well, and 
the water reduces the effective weight of the drill and acts as a cushion 
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between the drill and the rock, in both ways reducing the power of the 
blow. The only remedy is in casing off the water, which can not be 
(lone too often without reducing the size of the hole to undesirable 
(limensions and finally limiting the (lepth to which it can be drilled 
without pulling the casing and going back and reaming out the hole. 

REMOTENESS FROM SUPPLIES. 

The remoteness of this region from a base of supplies increases the 
cost of labor and of freight, which will be (liscUsse(l uI1(ier a subse-
quent heading, and also increases the t iine and expense of lrilling, by 
making it necessary either to carry an exceptionally large equipment 
of fishing and repairing tools and of general supplies or to he subject 
to (lelays in ordering special tools from a long (hstance. Conditions 
will improve in this respect with better facilities for Communication 
and transportation. and can also be bettered if machine shops and 
supply depots are established, as they will be if the presence of pro-
(hid ive oil territory is shown. 

INEXPERIENCE WITH !ACAL ('ON1)1'tI( )NS. 

The difficulties caused by the lack of experience of the drillers with 
the rocks of the local section have already been alluded to under van-
Oils headings. They may he summarized as inch Ii ig failure to drill 
Slowly or dress the tools so as to avoid (ieflectmg the drill on hard, 
Steeply inclined surfaces; failure to note the crookedness of the hole 
and reme(ly it promptly; ignorance of local caving strata and conse-
quent failure to case in time to prev'iit cavings; and failure to obtain 
proper an(I adequate outfit and supplies. 

COST OF LABOR ANI) TRANSPORTATION. 

The cost of drilling has been very largely i1or:il over what it 
Would be in more favored and better estahil I ii fleid' 1w the 
high cost of labor and of transportation of ineit and fniIit. Not 
only are the drillers paid higher wages than they would receive at 
most localities, but the unskilled labor r(PiVe excessive pay. It 
18 highly probable that when COfl(iitiOId i((tt)( iiiore settled and 
work is (hone Ofl a larger an(I more Iw1'IiitLtlttt ile wage cofl(iitiofls 

will become more normal and transportation dh1arg( will be reduced. 

SHIPMENT AND MARKETS. 

If petroleum is produced in commercial quantities at Controller 
Bay a new set of problems concerning its disposal will arise. All 
the petroleum of the region, as far as is now known, is a refining il 
of high grade, for which there is a good demand on the Pacific coast. 
The content of extremely volatile constituents, such as gasoline, is so 
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great that it is questionable whether the oil can be safely shipped 
in bulk without some refining. There are plenty of good sites for 
refineries at no great distance from the wells. If a harbor in the 
vicinity of Katalla or elsewhere on Controller Bay is utilized it will 
he a very simple matter to transport the oil from the wells to the 
wharves by short pipe lines on a practically level grade If no 
harbor in the immediate vicinity can be used it will be necessary 
to ship from Orca Bay or elsewhere on Prince William Sound, a dis-
tance of about 80 miles westward and across Copper River. The 
grades to Orca are almost nothing and there will he no difficulties 
except in crossing Copper River. The distances from Katalla and 
froni Orca to Seattle by the steamer route, "outside way," are about 
1,250 and 1,350 statute miles, respectively. 

(ONCL1TSIONS. 

The geographic conditions are such as to cause heavy initial expense 
of prospecting and drilling, but admit of permanent improvements 
which will make these conditions much better without great engineer-
ing difficulties or excessive cost. 

The geology is complex and difficult to interpret and does not 
show definitely the relation of the occurrence of the petroleum to the 
stratigraphy an(l structure. The known facts of the local geology 
are unfavorable to the presence of productive bodies of oil, and 
indicate 'that if oil is found in quantity the distribution of the pro-
(luctive areas will he very irregular and difficult to locate. 

The surface oil showings (seepages), though widespread and copious, 
are not conclusive evidence of the occurrence of productive oil pools. 
They are apparently more promising than any other known facts in 
regard to the region would indicate. The only safe conclusion to 
be (Irawn from theni is that they indicate the possibility of pro-
ductive oil areas in the vicinity. 

Operators and investors who may not be familiar with local con-
ditions will do well to be governed by the following suggestions: 

1. They should be certain that legal title can be obtained to a 
sufficient area to make it possible to sink many test wells under 
widely different conditions, and to expect a large enough probable 
production to pay for heavy initial expenditures and large permanent 
improvements. 

2. They should have large enough capital to be able (a) to pur-
chase in quantity and at low rates; (b) to buikl good roads and other 
improvements and thus reduce the cost of operating; (c) to carry a 
large stock of tools and supplies in order to avoid costly delays in 
drilling and to be able to drill deep; (d) to procure the best professional 
advice and good drillers; (e) to drill many test wells without hope of 
immediate profit; (1) to market the product in the face of the existing 
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conditions in the petroleum industry; and (g) to afford to lose the 
investment. 

3. The first wells should he located on the strike and at no great 
distance from producing wells, or down the (ii) I a good seepage 
and at such varying distances that the rock teropping at the 
seepage will be encountered at depths ranging from a few hundred 
feet to the limit (in depth) of drilling. 

4. Subsequent wells should be determined in position by the loca-
tion of existing wells and by the structure. They should be along the 
strike and close a to productive wells, and either not along the strike 
and at a short distance or on the strike and at a considerable dis-
tance from nonproductive wells. 

5. Drillers and toàl dressers should be obtained from regions 
where there is difficulty in keeping the holes straight. 

6. If oil is obtained it will probably be down the dip rather than 
up the dip from a seepage, in shallow wells near a seepage, or in deeper 
wells farther from a seepage. 

a The dI8tan ihould vary with the porosity of the containing horizon. 



RECONNATS \CI1 I \ THE MATANIJSKA AND TAL-
KEETNA BASINS. \VITH NOTES ON THE PLACERS 
OF THE ADJACEI REGION. 

By SIDNEY P.ToE an(1 ADOLPH KNOPP. 

I 'l'I()i)[('II()"'. 

In the following pages are presented the salient features of the 
geography and geology of a roughly quadrangular area lying adjacent 
to and northeast of Cook Inlet. The features of direct economic inter-
est will be emphasized here, but the more complete discussion of the 
geology will be reserved for a fuller report no in preparation. The 
detailed report will contain a topographic map on a scale of 4 miles 
to the inch. This same province has been the subject of investiga-
tion by Mendenhall,a who explored the Matanuska Valley in 1898, 
and by Eldridge,b who explored the Susitna Valley in the same year. 
In 1905 Martint made a brief study of the Matanuska coal field, which 
contains the most important of the mineral resources of the province 
thus far developed. Appended to the present report is a brief account 
of the more important developments in the placer districts of the 
adjoining regions. 

GEOGRAPhY. 

The area studied (see fig. 2) lies partly within the Talkeetna Moun-
tains and partly within the valley of Matanuska River. The Tal-
keetna Mountains are separated from the main Chugaeh Range, of 
which they may be considered a part, by the Matanuska Valley. 
The Chugach Range trends westward from Mount St. Elias, turns 
southward at the Matanuska, and fornis the eastern mass of Kenal 
Peninsula. Within the region of the Talkeetna Mountains the peaks 
rise to a general elevation of 5,000 to 6,000 feet, though altitudes of 
8,000 to 9,000 feet are reached in the center of the range. 

a MendenhaH, W. C. • A ronnalssanee from Resurrection 5ay to Tanana River, Alaska, In 1898: 
Twentieth Ann. Rept. U. S. 0eol. Survey, pt. 7, 1900, pp. 265-34. 

b Eldridge, (.1. IL, A reconnaissance In the Susbltna basin and adjacent territory Alaska: Twentieth 
Ann. Rept. U. S. Geol. Survey, pt. 7. 1900, pp. 1-29. 

Martin, 0. C., A reconnaissance of the Matanuska coal field, Alaska: Bull. U. S. Geol. Survey No. 
289, 1906,34 pp. 
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Matanuska River rises on the western margin of the Copper River 
plateau, flows westward and southwestward between the Talkeetna 
Mountains and the Chugach Mountains, and enters Knik Arm at its 
eastern end. 

The Talkeetna Mountains are roughly- divided into two sections by 
the drainage of Chickaloon Creek and Talkeetna River. The former 
heads in a glacier and flows southward for about 30 miles, entering the 
Matanuska about midway in its course. Talkeetna River rises on the 
northern side of the Chickaloon Creek divide and flows northwestward 
and southwestward to Susitna River. 

The western portion of the region (lehnuted by this division is char-
acterized by- a radial drainage, the great majority of the streams 
therein flowing away from the center of the area. In the eastern por-
tio the drainage is divided between Matanuska and Copper rivers 
by a northwestward-trending watershed. The recent drainage has 
incised many steep-walled canyons, and progress, except along the 
larger river systems, is exceedingly difficult. 

GEN}:1A L OEOL()GY. 

STRATIGRAPHY. 

The rocks of the area investigated display considerable variety, 
both of age and of character, ranging from highly crystalline mica 

schists of unknown age to unconsolidated Pleistocene stream and 
glacial gravels. The following section shows, provisionally, the 
stratigraphy of this area: 

ProvieionaJ state,nenl of stratigraply of Matanuska and Talkc°f't;ui baau . 

--

Age. Character. Thickness. 

` Fe rt . 
30+Pleistocene Sjreant and glacial gravels 

Unconiormity.
Post Fooene Basaltic lavas, 1► roelas, and tufYs ... 1,000+ 
Unconformity.
Upper Eocene (Kenai) .. ('e►al-bearing shales, sandstones, and conglomerates 3,0003 
1 flconformity. 
Lower Cretaceous . Limestone 
Upper Jurassic and upper Shales, sandstones,conglomerate, tufT, and arkose .. 2,000-± 

middle Jurassic. 
1-~nconiormity. 

rayueke, ,;hales, sandstones, and conglomerate. 1,000*w•Lower middle Jurassic• G{t=reenstoncs, tufTs, agglomerates, and I,recchui 1,000+ 

Upper pale.. (suttrisc scrks f . (; rarwaekes, relates, arkose, ssnd gn cnstunes (?) 

orok.(?). 
(Ausitna abatrss . Slates and grayw•su•ke slates (?)4) 

>e'.Suurlap(?). t;arnetiferous mica s+rhists, alt, t.v-,roisite srhists (?) 

The distribution of the above rocks has been indicate(l in a broad 
Way on the accompanying map (fig. 2) . On account of its small 
scale a condensation of the stratigraphic column was found ne(•('s-
sury. Any effort has been made, however, to bring out with greater 
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clearness the facts of possible economic importance. The rocks have 
been grouped as follows: 

1. Granitic rocks, chiefly quartz diorites.—These are probably intru-
sive in rocks as high up in the stratigraphic colurrui as the lower 
middle Jurassic. They apparently make up the main mass of the 
Talkeetna Mountains, and occur as isolated bosses on the south side 

.". /tok 

• \ 

',- • 
. ..--

N 
. 

/. 

So... . 

. -

. 
Probably 
granite 

z1.-ke 
' -• , f 

ci, 

"/ , • iblv 
1,4,/ 

< 
I . 

./, .. __,,, I • i -.,.,....s ..., 
` ' Vi . Z ;', ' - - • 

-. --- i. .-..-.....,,,,„•,,•. , 
v .4..." 

, , a 
I 4 te.tts. 7/ 
-

e 
4.-

.., 
. 
, 

Graywacke 
slate 

is ..- . 40....0.. 
/11 series .41 

, SCALE 
0 ,0 20 milesIF ., 

4 f t,,,...,. , 

,, • , , , , , N. -. . , ,:' • , . . ‘ " : 1 , 
Tertiary sandstones Jurassic volcanic% Slate-schist series Granitic rocks with . Mica schist. 

shales,and conglomeratc sandstones.shales, with intrusive granite areas of volcanics gold bearing 
locally carryirl coal and conglomerate, 

locally carrying coal 

Fiu.?..—Geolog:c sketch map of region northeast of Cook Inlet. 

of Knik Arm. The importance of these granitic rocks lies in the 
possible mineralization which they may have induced in adjacent 
formations as a result of "eruptive after-effects." Such a causal 
relation between intrusion and mineralization has 'been recognized 
by Spencer" in the ease of the Coast Range granites of southeastern 
Alaska and by Lindgren" in California. 

a Spencer. A. C.. Magmatic origin of vein-forming waters In southeastern Alaska: Trans* Arn. Inst. 
Min. Eng., vol. 36, 190E, P. 364. 

b Lindgren, W., Characteristics of the gold-quartz veins In Victoria: Eng. and Min. Jour., look p. 460. 



107 MATANUSKA AND TALKEETNA BASINS. 

2. Mica schits.—A narrow belt of these rocks borders the granites 
on their southern side. On account of their strongly foliated and 
thoroughly metamorphosed character they are regarded as repre-
senting the oldest rocks of the region. They possess considerable 
economic interest from the fact that locally they yield gold-hearing 
gravels, in places rich enough to be of commercial value. 

3.. Slates and graywacice slates.—These rocks occupy an area near 
the mouth of Talkeetna River and probably extend up Susitna 
River. They are known to be more or less gold bearing and have 
ylel(le(l some creek and bar diggings. On account of the lack of 
fossil evidence the age of these rocks is not known. They show 
some similarity to the series to be described next. 

4. Graywacice-sla.te 8emes, including some greenatones.--These rocks 
occur on the south side of Knik Arm, and are found striking into 
the Chugach Mountains on the south side of Matanuska River. 
They are a continuation of the rocks exposed in the Sunrise district 
on Turnagain Arm. No fossils have yet been found in them, so 
that their age is in doubt. They strongly resemble the rocks of 
Prince William Sound and re regarded by Mendenhall and Moffit 
as of probable upper Paleozoic age. The slates and graywackes are 
partially schistose and have been closely folded, uniformly present-
ing isoclinal dips. They are cut by a great multitude of small 
quartz stringers, and it is possible that these rocks may yet be 
found the source of gold placers. 

5. Jura8sic.—AI1 the rocks of Jurassic age have been grouped 
together on the map. With them is included the lower Cretaceous 
limestone, whose distribution is limited to the headwater region of 
Matanuska and Nelchina rivers. These beds contain thin seams of 
low-grade bituminous coal. This is ii rkd contrast to certain 
localities in the Tertiary (Kenai) rocks, whei strong seams of high-
grade bituminous coal occur, a reversal of the usual state of affairs, 
in which the older rocks ordinarily carry coal of a higher grade than 
the younger rocks. In general the Jurassic rocks show only folding 
of an open character, hut minor faulting is of widespread occurrence. 

6. Upper Eocen.e (Kenai).—Strata of this age comprise a series of 
sandstones, shales, and conglomerates, carrying workable seams of 
bituminous coal, chiefly developed within the lower Matanuska Val-
ley. These beds represent a period of fresh-water sedimentation of 
Upper Eocene age, as shown by the fossil plants contained in them. 
The rocks are well indurated, and, as first noted by Mendenhall, 
resemble the Paleozoic coal measures of the Appalachian region. 
Since they were laid down they have been subjected to sharp folding 
and now stand in vertical attitude in portions of the area. They 
are affected by a great number of faults of small throw. 

https://Graywacice-sla.te
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The Kenai rocks of the Matanuska Valley differ markedly from 
those of the type section of the Kenai as exposed at Kachemak Bay, 
on Cook Inlet. In this latter locality the sandstones are soft and 
incoherent, the shales are plastic when wet, and the lignite seams 
form the resistant members. The beds lie at low angles in undis-
turbed attitudes. With this lesser degree of alteration and folding 
may apparently be correlated the fact that the coal of Kachemak 
Bay is of much lower grade than that of the Matanuska Valley. 

The inferior character of the Jurassic coal of the Matanuska region 
compared to that of some of the Tertiary coal of the same province 
has already been mentioned. The Tertiary rocks have, as a general 
rule, been more highly folded than the strata of older age to the 
north, and it is a fact of some interest that certain A'ucella-bearing 
sandstones of upper Jurassic age show a lesser degree of consolida-
tion than the sandstones of the Tertiary. 

7. Pleistocene stream and glacial graveL.—The larger part of this 
formation is made up of the glacial and fluvio-glacial. gravels which 
underlie the Copper River plateau o a depth of several hundred 
feet, as exposed in the gorge of upper Matanuska River. They are 
probably not of economic importance. These gravels should not be 
confused with the gravels formed in the present streams. 

8. Lhkes.—In addition to the bedded volcanics of Jurassic and 
Tertiary ages, dikes and sills of diabase are widely prevalent. They 
reach their greatest development in the region east of Chickaloon 
Creek and along Anthracite Ridge between Boulder and Hicks creeks, 
where they attain a thickness as great as 500 feet. Their texture 
varies from finely granular to coarse ophitic. They cut all the rocks 
of the area, and thick sills of (habase are included between strata of 
Kenai age. It is probable that these sills are the subterranean 
accompaniments of the great outpouring of Tertiary basalts. 

The Tertiary lavas have not been indicated on the map on account 
of the unnecessary detail which they would introduce. They are 
widely distributed and cap the older formations, forming many of 
the peaks and summits of the region. 

STRUCTURE. 

As Martin has indicated, the general structure of the Tertiary coal-
bearing rocks trends northeast and southwest, parallel with the trend 
of the valley. Open folding parallel with this direction and accom-
panied by faulting with northeast trend is characteristic. Minor folds 
with axes in varying directions are present, that at the coal openings 
on Chickaloon Creek being an example. Here the axis of an anticline 
and an adjacent syncline trends southeast and northwest. 

Along the northern boundary of the field, between Little Susitna 
River and Eska Creek, the sandstone beds forming the ridge dip 
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steeply to the south. There is physiographic evidence of faulting at 
the base of this ridge, as well as of block faulting within the lower 
hills of the valley. A fault occurs near the base of the mountains on 
Eska Creek. Another may be observed on Chickaloon Creek, near 
the northern edge of the valley. The trend of these faults and their 
occurrence in rough linear arrangement along the northern boundary 
suggest structural rather than erosive origin of the Matanuska Valley. 

East of Hicks Creek the older rocks of Jurassic age do not present 
the same structural features. The sediments of the upper Jurassic 
trend northwestward, whereas those of the lower middle Jurassic 
strike in a northeasterly direction. Block faulting and open folding 
are present in both of these formations also. More data must be col-
lected before the nature of the relations of the older rocks to those of 
Tertiary age can be clearly understood. 

ECONOSEIC GEOLOGY. 

COAL. 

AREAL 1)L-'IIUIflTION. 

So far as known, the Tertiary coal-bearing rocks occurring in the 
Matanuska basin cover an area of about 380 square miles. Coal-bear-
ing rocks of Mesozoic age developed in the upper Matanuska basin 
cover approximately 500 square miles. The areal extent of these 
divisions is shown on the map (fig. 2, p. 106) and the character of the 
beds has been described above. The mapping of the coal-tearing 
rocks must in no sense be taken to mean that areas so mapped are 
underlain by workable coal seanis. So far as known, the actual area 
underlain by coal from Tsadaka Creek to lucks Creek, inclusive, 
approximates 70 square miles. Localities where coal of commercial 
importance has been observed will be described. 

There are three kinds of coal within the region—anthracite coal, 
confined to a small area in the Mesozoic rocks; high-grade bitumi-
nous coals, occurring in the eastern portion of the Tertiary field; and 
high_grade lignite, found in the western division of the Tertiary field 
nnd i11 certain localities in the upper Matanuska Valley associated 

iih Mesozoic rocks. 
Coal outcrops have been observed on Tsadaka, Eska, Kings aIld its 

tributaries, Chickaloon, and Coal creeks; on the small strealas head-
ing in the Talkeetna Mountains between Boulder and hicks (reeks; 
On flicks and Billy creeks; and on the banks of Matanuska liver 

about 3 miles above the mouth of Chickaloon Creek. They have also 
been rel)orted from Boulder and Caribou creeks, from a creek on the 
south sule of the Matanuska g miles above Coal Creek, and from 
Little Susitna River. 
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Last season's work extended the known area of Tertiary coal-bear-
ing rocks approximately 18 miles up Chickaloon Creek, though no 
outcrops of coal were observed. The discovery of an area of Mesozoic 
rocks in the upper Matanuska Valley also extends the field in that 
direction, as indicated on the map, though all the outcrops of coal 
north of Anthracite Ridge, which lies between Hicks and Boulder 
creeks, are of a lignitic nature. 

The following paragraphs contain a brief description of the several 
localities where coal has been observed: 

ANTHRACITE. 

Anthracite occurs along the flanks of the Talkeetna Mountains, 
between Boulder and Hicks creeks. It has the ordinary physical 
characteristics of most good coal of this kind, being heavy, firm, hard, 
and not much fractured. It has a high luster. The seams are not 
much broken by small partings of shale and bone. Two sections 
were measured by Martin. One, on the south side of Purinton Creek 

0 '01'0 isr feet 

Fit;. 3.—Cross section showing relation of anthracite to intrusive diabase near Purinton Creek. 

at an elevation of 3,410 feet, showed 38 feet of clean coal with both 
roof and floor concealed. At this point the rocks strike N. 40° E. 
(magnetic) and dip 10° NW. into the mountain. The rocks in the 
vicinity are chiefly graywacke and sandstone and show considerable 
variation of strike and dip. A mass of diabase occupying the axis of 
an anticline which is in other places broken by a fault occurs a short 
distance below the coal. 

Martin a states that " the anthracite is probably restricted to a zone 
along the face of and in the mountains which is cut off from the valley 
plateau by a fault following the base of the mountains." 

About a tulle northeast of this locality, at an elevation of 3,460 feet, 
the second section measured by Martin showed four seams of coal 
aggregating a thickness of 21 feet. The strike is N. 60° E. and the 
dip 55° SE. 

Two sections measured during the last season, farther east on the 
ridge, showed in one place 7 feet of coal more or less mixed with shale, 

• Op. cit., p. 18. 
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itnd in the other an aggregate thickness of 11 feet 6 inchesof coal, 
though no seam exceeded 2 feet 6 inches in thickness. At the first 
locality the strike is N. 70° W. (magnetic) and the dip 40° S.; at the 
second the strike is N. 800 E. (magnetic) and the dip 34° S. 

In a small creek west of Purinton Creek is exposed a synclinal of 
coal, 3 feet thick, cut ff by a heavy diabase dike, as shown in fig. 3. 

It is believed that the anthracite of this region covers only a small 
area. The rocks are closely folded, and the seams are cut off by thick 
diahase dikes. Though it is not certain that the intrusion of diabase 
(likes is the cause of the anthracitic nature of the coal in this vicinity, 
its presence at least suggests the possibility of such an influence. At 
other localities in areas of Tertiary rocks diabase dikes are found in 
immediate contact with bituminous coals, which in some places have 
been altered to a dense coke. None of these latter coals can be classed 
as anthracite. However, in the vicinity of the anthracite, diabase is 
present in greater mass than elsewhere observed near the coal, and 
it is reasonable to suppose that the heat derived from its presence 
was at least a supplemental agency in causing the frmation of 
anthracite. 

1II'F1M INOUS. 

The bituminous coal field of the lower Matanuska Valley may be 
divided into two districts—the eastern and western. Under the first 
may be included the coals of Kings and Chickaloon creeks and those 
on 1)0th sides of the Matanuska in the vicinity of Chickaloon Creek; 
under the second, the coals of Tsadaka and Eska creeks. 

EASTERN DISTRICT. 

Martin" states in regard to the coal of the eastern district: 
The coal in his area all pse*es about the mine physical characteristics, and, as will 

he seen by the analyses, the variation in chemical composition is not great and sup-
ports this grouping. It has the ordinary properties of most bituminous coal. It is soft 
and fragile, but often without any well-defined planes of fracture. It burns with a short 
flame and a small amount of smoke and possesses distinct caking properties. The 
seams generally contain a large amount of impurities, both in the form of thick partings 
of shale and as thin bands of shale and bone. Many of these can not be separatci in 
mining. The coal is soft and friable, and much of it will not stand severe handling 
without crushing. Pyrite is present both as balls and as scales, but not abundant. 
The friable character of the coal is not a great detriment when it is considered that 
much of it will probably have to be crushed and washed (especially for coke making 
and that the coal when used for steam or heating will cake as 5X)fl as put in the furnace, 
so that there will consequently be little or no loss through the grates. 

On the south bank of Matanuska River, 3 ii Ie above the mouth 
of Chickaloon Creek, three coal seams have hecti found. The upper 

seam, 7 feet thick, is separated from the middle seam by 43 feet of 
shale and a 6-inch stringer of coal. The lowest seam, 5 feet 8 inches 
thick, is separated from the middle seam by 13 feet of shale, which 

aOp. cit., p.19. 
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includes an 8-inch and a 6-inch seam of coal. The strike at this 
locality is N. 36° E. (magnetic) and the dip 44° SE. 

On Coal Creek, which enters the Matanuska from the south a short 
distance above Chickaloon Creek, coal occurs at three localities. At 
the first, at an elevation of 1,010 feet, three benches of coal, 2 feet, 1 
foot 5 inches, and 1 foot thick, are separated by sandstone and shale 
partings. The strike is N. 64° E. and the dip 70° SE. About 500 
feet farther upstream coal seams are seen intruded by sills of igneous 
rock. Here 5 feet 5 inches of coke occurs under an intrusive sill 12 
feet thick, mixed with coke and overlying a second intrusive sheet 14 
feet thick. Ten feet below this second sheet 6 feet 3 inches of coal, 
followed by two sniall seams 6 inches and 9 inches thick, may be seen. 
The strike and dip are as above. Half a mile above the first coal 
described a 6-foot seani may be observed striking N. 60° E. and 
dipping 55° NW. It may be seen from this northwestward dip that a 
possible syncline exists between this upper coal and the two localities 
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Fia. 4.—Sketch showing location of Chickaloon tunnels. 

previously described. As the mouth of Coal Creek is approached a 
flattening in the dip may be observed, and on crossing the Matanuska 
and ascending Chickaloon Creek a quarter of a mile an anticline with 
axis striking N. 50° E. is found crossing the creek. The limbs of 
this anticline dip at an angle of 30°. Coal was observed in it, but 
measurements could not be made. 

At a point on Chickaloon Creek 1 miles above its mouth, but only 
half a mile in a straight line from the Matanuska, the most important 
coal openings of this region have been made. Nine tunnels have been 
driven, crosscutting a number of coal seams cropping in a steep bluff on 
the north bank of Chickaloon Creek. (See fig. 4.) 

Only the thickness of the coal measured in the several tunnels will 
be given here, the more complete section being reserved for a detailed 
report. The change of direction of dip which is evident between tun-

D and those farther east (C, 3, 2, B, and A) may possihlyóenel 
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explained by the presence of an anticlinal axis passing westward from 
the anticlinal fold at tunnel No. 1, or possibly by irregularities in beds 
representing the south side of such an anticline. It has been found 
difficult to correlate the several beds within these tunnels, because of 
striking irregularities in their thickness. In tunnel A three seams 
were seen. The first at the face measured 16 feet 7 inches, in which 
is included a 9-inch layer of bone and coal 1 foot 2 inches from the 
bottom. The second seam is small, containing but two narrow 8-inch 
layers separated by 5 inches of bone and shale. The third seam is 
3 feet thick and occurs 77 feet from the mouth of the tunnel. 

In tunnel B as many as six (hstmct seams were measured. Several 
cf these, however, contain intervals of shale. Near the face of the tun-
nel a 2-foot 1-inch scam occurs in which is included 4 inches of bone. 
On passing outward a thickness of 5 feet 9 inches of sandstone brings 
the section to a 17-foot 3-inch seam. As in tunnel A, a 1-foot interval 
of bone is seen near its floor. This seam is undoubtedly to be corre-
lated with the thick seam of tunnel A. Toward the mouth of the 
tunnel the following coal occurs: A 6-foot seam of bony coal in which 
is i11('l 1(Ied a foot of sandstone; a 2-foot 4-inch seam of coal; a 7-foot 
6-hit am, at the top of which is 1 foot of bone. Two feet below this 
seaii is 3 feet 7 inches of coal,. 7 inches of which is bone. 

In tunnel No.2 a thick bony seam that occurs in B was measured, 
but shows 12 feet 11 inches. It is in this tunnel very bony and 
includes 1 foot 6 inches of shale near its middle. A drift has been run 
from B to No.2, so that there is no doubt of the correlation. A second 
seam, separated from this one by 18 feet of shale, measures 4 feet, 7 
inches of which is bony. 

Tunnel No. 3 reveals the thick seam at the face. Its total width 
could not be seen, but 7 feet 10 inches may be measured, including a 
2-foot interval of shale which probably corresponds to the 1 foot. 6 
inches of shale in the same seam in tunnel No. 2. The second seam of 
tunnel No. 2 has in No.3,2 feet 5 inches of very bony coal in its center. 
Its total width is 1&feet 2 inches. About 20 feet from the mouth of 
tunnel No. 3 a third seam measures 4 feet 1 inch. Small streaks of 
bone occur in it. 

In tunnel C but one small seam was measured. It was 4 feet thick, 
2 feet of which was coal with shale. 

In tunnel D two seams of crushed coal, each 2 feet 6 inches thick and 
separated by 49 feet of sandstones and shale, were seen. 

In tunnel E 10 feet 11 inches of coal containing several 6-inch streaks 
of bone and 2 feet of crushed shale mixed with coal was seen. 

At the face of tunnel No. 4 a thickness of 5 feet of crushed coal was 
exposed 

BulL 314-.-07-----8 
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Considerable variation in the thickness and in some places unex-
pected interruptions of the eams are disclosed in these tunnels 
Whether faulting or pinching out of the coal be the explanation, fur-
ther work must show. The rocks in the near vicinity are closely folded, 
and faulting, with the added difficulties of mining which it incurs, 
should be expected. 

On Kings Creek, 7 miles above its junction with the Matanuska, 
coal seams are cut by the creek, on both sides of which they were meas-
ured. A seam of impure coal 6 feet 6 inches thick, overlain by 5 feet 
5 inches of dense impure coke, is seen on the east bank. On the west 
bank coal occupying a stratigraphic position approximately 6 feet 
lower than this seam measures 10 feet in thickness. In it are several 
streaks of bone 4 to 8 inches in width. The strike is N. 42° W. (mag-
netic) and the (lip 42° NE. A short (IiStaflce upstream from the expo-
sure on the east side the sandstone beds are considerably disturbed. 
Folding or faulting, or possibly both, has occurred. 

On Young Creek, a tributary of Kings Creek from the west, 1 foot 1 
inch of coal was seen by Martin, and below it a 6-inch seam was found. 
Workable seams are reported on this creek. The strike of the beds at 
this locality is N. 15° E. (magnetic) and the dip 20° NW. 

WESTERN DISTRICT. 

The coal of what has been termed the western district—i. e., that 
occurring on Tsadaka and Eska creeks—is a bituminous coal of low 
grade. Its physical properties are much the same as those of the coals 
farther east. Most of it is bright and hard, though dull shaly bands 
are numerous. On Eska Creek, at an elevation of 875 feet, 7 feet 8 
inches of coal in which are included four shale streaks and some bony 
coal was measured. The strike is N. 30° E. (magnetic) and the dip 
44° NW. 

About 300 feet farther upstream 7 feet of coal is exposed, 15 inches of 
it being made up by the shale streaks. This coal (lips to the northwest. 

About 600 feet above the section first cited 2 feet 6 inches of clean 
coal and 1 foot or more of dirty coal may be seen dipping 32° SE. 

On the west bank of the creek, at an elevation of 1,030 feet, a steep 
bluff made by stream erosion reveals a miumber of seams of coal. A 
marked fault cuts this bluff. The strata above it, in which the coal 
was measured, strike N. 40° W. (magnetic) and dip 40° SW. Below 
the fault the beds strike northeastward and dip to the southeast. At 
the top of this section are three seams, none of which exceeds 2 feet 
3 inches in thickness. They are separated by small intervals of shale. 
About 12 feet lower in the bluff follow coal and shale bands aggrega-
ting 12 feet in thickness, but containing no solid coal thicker than 2 
feet 1 inch. Two 1-inch seams separated by 2 feet of shale occur 12 
feet lower. 
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On Moose Creek about 11 feet of good coal is exposed 100 yards 
below the upper cabin. The seam strikes N. 80° E. and dips 45° N. 
A strike fault dipping 80° S. can be seen crossing the bed, with a throw 
of about 5 feet. An eighth of a mile downstream from this exposure 
a sharp syncline crosses the creek, with axis striking about S. 70° E. 
and dipping steeply to the west. 

A short distance farther downstream coal beds are exposed striking 
N. 70° E. and dipping 60° N. This direction does not accord exactly 
with the synclinal axis. In these beds the thickest seam measured 3 
feet 6 inches of clean coal. Higher in the section were found two 
seams, each 1 foot 7 inches thick, but consisting partly of bone. 

On passing up Moose Creek and following the ridge on its southern 
side sandstones may he observed dipping to the southeast, which is 
the opposite direction from that of the beds just described. Still far-
ther east conglomerate beds (lip to the southwest. There is undoubt-
edly block faulting within this area, and should the coal beds be fol-
lowed eastward it would probably be encountered. 

It will be noted that at nearly all the localities above described 
faulting or folding is present. Such a condition will surely place the 
cost of mining higher than it would be if the beds were less disturbed. 

LIGNITIC COALS. 

At various points in the region north of Matanuska River thin seams 
of coal were found in rocks of Jurassic age. None exceed 3 feet in 
thickness. In the vicinity of Billy and upper Caribou creeks the 
highly shattered condition of the strata is unfavorable to the presence 
of workable deposits of coal. 

On Billy Creek is exposed an interesting section showing very 
clearly the complex history through which the coal has gone since 
its formation. The coal-bearing strata have been folded into a closely 
appressed anticline. Subsequently they have been cut by basaltic 
dikes, coking the coal at the contacts. The (likes have been faulted, 
with a displacement of 5 feet, and the coal has been crushed and 
sheared, and finally small stringers of quartz, 2 to 3 inches thick, have 
been formed, accompanied by veinlets of calcite in the coal. 

GOLD. 

DISTRIBUTION OF GOLD-BEARING ROCKS. 

Gold-bearing rocks are found over considerable areas in the region 
adjacent to Cook Inlet. A graywacke and slate series cut by small 
quartz stringers occupies the eastern part of Kenaifeeninsula, extends 
across Turnagain Arm, and may be seen in the valley of Knik River 
still farther north. The search for placer gold in rocks of this type is 
warranted and discoveries of commercial quantities may be expected 
where they appear. 
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North of Matanuska River, on the southern margin of a granite 
mass, occurs a band of highly crystalline mica schist. It is closely 
folded and infiltrated with fine quartz stringers, and streams cutting 
it yield gold placers. It is noteworthy that the igneous rocks, gra-. 
nitic and volcanic, to which this schist gives way on the north and 
east have so far proved barren of workable placers. 

To the northwest, near the mouth of Talkeetna River, a slate-scliist 
series, folded, intruded by granite, and containing abundant quartz 
stringers, represents the gold-bearing rocks. Eldridge a reports the 
occurrence of similar rocks north of the Stisitna-Tanana divide. Some 
gold has been found in the past on streams heading within this for-
mation. The gold-bearing gravels of the new Yentna district are 
reported to have a slate bed rock, indicating the presence of the same 
formation. 

Though there is yet some question as to the relative ages of these 
several series of rocks, there is little doubt that their economic impor-
tance is due to the mineralization accompanying local infiltration of 
quartz stringers. In the subsequent wearing away of the rocks the 
gold content therein has been concentrated in the form of placers. 

Though placers have not been found within the areas of older vol-
canic rocks, some mineralization has occurred. West of Hicks Creek 
a large cropping of gossan was found. This gossan is due to the oxi-
dation of fmely divided pyrite disseminated through a quartz por-
phyry. A sample selected for assay showed a trace of gold and no 
silver. 

The whole southern flank of Sheep Mountain, at the head of Mata-
nuska River, is colored a strong red from the oxidation of pyrite iii the 
greenstones. At some points the sulphuric acid formed during the 
oxidation of the pyrite has bleached the greenstones entirely white, 
and this bright color, contrasting vividly with the red, produces a 
marked scenic effect. Certain streams emerging from the range are so 
highly charged with iron salts as to coat their gravels red with oxide. 
The mineralization of the greenstones, which are here roughly schis-
tose, is extensive but (liflUSe. An assay showed the presence of a trace 
of gold, but no silver. 

DESCRIPTION OF LOCALITIES. 

WILLOW OUZK. 

Placer gold is being mined in commercial quantities only at one 
locality within the area covered during the season—on Grubstake 
Gulch, a southern tributary of Willow Creek, which enters Susitna 
River about 30 miles above its mouth. Willow Creek proper was 
staked by M. J. Morris and L. Herndon in 1898, and it is reported that 

' Eldridge. 6. H., A reconnaissance In the Su*Itna basin and adjacent territory, Alaska: Twentieth 
Ann. Rept. t. 8. Gent. Survey, Pt. 7,1900, pp. 15-16. 
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they extracted about $4000. In 1899 A. Gilbert staked Grubstake 
Gulch and in 1900 sold his interest to 0. G. Herning, who manages 
the property for the Kiondike Boston Mining Company, of Boston, 
Mass. 

The valleys of Willow Creek and of the small tributary gulches show 
clearly the results of ice action, the side streams occupying hanging 
valleys, with steep gradients or falls where the smaller streams join 
the main watercourses. Grubstake Gulch is an example of such con-
ditions. Near its mouth a rim of bed rock crosses the stream and is, 
cut through by the present stream, which falls precipitously about 
150 feet in a very short distance and enters Willow Creek at a low 
gradient. An excellent dump for hydraulicking is thus afforded. 
The bed rock is a mica schist, penetrated by minute veinlets and 
augen of quartz. The schistosity at this point is S. 60° W., with a 
steep dip (40°) to the north. The fact that the (lirection of the schis-
tosity is across the stream with the (lip downstream is especia liv favor-
able for the collection of any gold that might be concentrated from 
the rocks in the process of erosion which the valley has undergomie. 

In the last three years, during which time hydraulic methods have 
been in use, 900 feet of the creek has been worked out. Pay averages 
200 feet in width, with a depth of 2 to 3 feet. The gold is coarse and 
rough and at the mint assays $16.58. Very little black sand is found. 
The greater part of the gold occurs close to or in crevices of the bed 
rock, but it is not deemed necessary to clean up by hand, the hydraulic 
giant being relied on entirely to sweep all gold into the boxes. The 
wash, which is practically all confined to the gulch bed, there being no 
well-defined bench, is coarse, ill sorted, and not greatly waterworn. 
Many large bowiders make it necessary to employ at least two men 
in breaking up and removing oversize, which adds materially to the 
Cost of extraction. Three ilendy giants are installed on the property, 
two No. 2 and one No. 1. Only one is used at a time, however. 
Seven hundred inches of water at a lrss1ire of 180 feet is brought 
three-fourths of a mile down the gulch. A 24-inch pipe at the intake 
dam is reduced to 9 inches at the giant, to which is fitted a 3-inch 
fl()zzle. The 900 feet of sluice boxes used are built entirely of whip-
sawed limber. The bottom boards are 1 inches thick and the side 
boards 1 inch thick; the frames are 3-inch square timbers. The flume 
18 27 inches wide and 30 inches (leep, inside measurements. Block 
riffles are used. A grade of 5 inches to 12 feet is maintained. The 
gravel is piped downstream into the boxes. Very little gold is caught 
below the fourth box, the greater part being retained in the second. 
Mercury is placed in the third, fourth, and fifth boxes. 

The origin of the gold may be with certainty accorded to the quartz 
Stringers abundant in the mica schists. The coarseness and rough-
fless of the grains suggest a near source of supply. It is very prob-
able that the discovery of placer gold in commercial quantities In 
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this region will be in the areas where mica schist is the dominant 
formation or where streams have cut rocks of that type. The fact 
that placer gold has not been found in paying quantities where 
streams have headed in granitic or other crystalline rocks bears out 
this statement. 

Recent prospecting has developed the fact that a well-defined 
bench occurring about 75 feet above the bed of Willow Creek carries 
gold in commercial quantities. It is planned to install during the 
coming winter a hydraulic plant for their exploitation near the 
mouth of Wet Gulch, 2 miles below Grubstake Gulch, on the south 
side. The location, with excellent facilities for dump and a catchment 
area at least as large as that of Grubstake Gulch supplying water 
under sufficient pressure, suggests a commercial proposition well 
worth investigation. The possession of the creek claims as dumping 
ground will be necessary. Such bench claims lend themselves par-
ticularly to exploitation by hydraulic methods and may be worked 
at far lower cost than gravels situate(l at the level of present stream 
drainage. 

NELCBINA RIVER. 

Two prospectors from Copper Center were met in the headwater 
country of Nelchina and Tyone rivers. Gold was reporte(l present 
in all stream gravels, but in very small quantities. The gold 
obtained on the Tyone is almost exclusively in the frm of small 
round plates, worth about a cent a piece. Occasionally small shotty 
nuggets are found, not exceeding 5 or 10 cents in value. 

Panning of the hard conglomerate interstratified with Jurassic 
shales and sandstones failed to yield colors. Yet, in view of the 
unaltere(I and unmmeralized character of the prevailing sandstones 
and shales and the comparative coarseness of the gold, it is neverthe-
less probable that the meager gold content of the present stream 
channels has been derived by a concentration of the ancient con-
glomnerates. 

KNIK RIVER. 

It is reported that prospectors discovered gold on Metal ('reek, a 
tributary of Knik River, $7 or $8 a (lay to the shovel being claimed. 

YENTNA DISTRICT. 

The following data are compiled from various sources: The placer 
gold diggings of the New Yentna (listrict are located approximately 
75 miles northwest of the mouth of Susitna River where it enters 
Cook Inlet. They occupy in the main the headwaters of Kahiltna 
River, a northern tributary of the Yentna, 25 miles above the latter's 
confluence with the Susitna. The Yentna heads in the Alaska Range 
and enters the Susitna 20 miles above its mouth. 
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Except the diggings of Lake Creek, a tributary to Yentna River 
from the north about 10 miles above the Kahiltna, the workable 
ground may all be classed as shallow, varying in depth from bare 
bed rock to 5 feet. On Lake Creek the surface gravels only are washed, 
bed rock never having been reached. It is reported that the pay is 
from 2 to 5 feet deep and varies in width from 10 to 30 feet. • 

The gold, with which mueh black sand occurs, is fine, and at Susitna 
station (at the junction of Yentna and Susitna rivers) brings $15.75. 

About 35 miles above its mouth Kahiltna River forks, its eastern 
branch being called Peters Creek. Near the head of the latter are 
Willow and Poorman creeks, both fair producers during the last 
season. Poorman Creek is tributary 'to Willow Creek, which in turn 
enters Cottonwood Creek, a tributary of Peters Creek, between the 
upper and lower canyons. 

The remaining creeks of first importance are all western tribu-
taries of Cache Creek, which enters the western branch of Kahiltna 
River from the northeast about 20, miles above the mouth of Peters 
Creek. They are, in order, proceeding upstream, Dollar, Falls and 
its tributary Treasure, Thunder, and Nugget creeks. They are all 
located above timber and are characterized by shallow ground and 
coarse gold. An ounce to the shovel was generally obtained. The 
bed rock on all these creeks is reported to be slate. 

During the open season the steamer Caswell and several gasoline 
launches run from Tyonek, on Cook Inlet, to Lake Creek. A trail to 
the.diggings from Youngstown, on the Yentna, 40 miles above Lake 
Creek, is also used. 

It is probable that $35,000 is very close to the actual production of 
the district. 

SUNRISE DI8TRIf7T 

The following notes on the status of mining it the Sunrise district 
were gathered at the end of the field season while en route to Seward. 
The greater part of the mining done last season was confined to 
Resurrection Creek and its tributaries, Crow Creek, Sixmile Creek, 
East Fork, Canyon Creek, and Mills Creek. A small amount of work 
was probably done on a number of other streams, but the quantity of 
gold produced could not have been great. 

Mining has been in progress for a number of yearsa on all the above-
named creeks. The richer and more easily accessible portion of the 
gold content has been removed. Present mining is confined largely 
to the working of high benches, which, though containing less gold, 
1Pnd themselves by their position to more economical methods of 
mining than can be pursued in the creek bottoms. The utilization of 

albeit, F. II., Mineral ri's.urcP* of Kenai Peninsula, Alaska: Bull. U. S. Geol. Survey No. 277, 

1206, PD. sa.a. 
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water under pressure brought by ditches or pipe lines to hydraulic 
giants is the method most generally employed. 

Little mining was (lone on Resurrection Creek during the season of 
1906. A dredge installed in 1905 did not prove a success. The shal-
lowness of the ground and the presence of bowiders of such size as to 
effectually prevent successful operation appear to have led to this 
result. 

A hydraulic plant on Rainbow Creek, which enters Turnagain Ann 
on the north opposite Resurrection Creek, was not working during the 
past season. 

Developments on a large scale were made on Crow Creek, a north-
west tributary of Glacier Creek; which enters Turnagain Arm on its 
northern shore 8 miles east of the town of Sunrise. The Crow Creek 
Consolidated Mining Company began operations June 6, a large 
hydraulic plant having been installed under exceptional (lifficulties at 
a point a short distance above the junction of Crow and Glacier 
creeks. 

The deposit being mined, aside from its economic value, is of con-
siderable interest in a study of the development of the adjacent region. 
The following points are to be noted: First, a rock gorge of consider-
able depth cut in bed rock; second, the gorge, as well as a considerable 
extent of territory on each side, filled or overlain by a notable thick-
ness of water-laid sar,ds, silts, and gravels; third, recent stream action, 
superimposed upon these gravels, cutting through them, and forming 
the present gorge, now far below the older one. 

It seems reasonable that the cutting of the first gorge may be 
referred to preglacial stream action. The glacial stria and rounded 
surfaces on the exposed bed rock below the pit at the old level of 
erosion are excellent evidence of the former presence of the ice. The 
encroachment of the ice down the main valley of Glacier Creek and 
the accompanying occupancy of Crow Creek by a glacier would 
account for a cessation of the cutting of the old gorge. It is assumed 
that either the mass of the trunk glacier acted as a barrier while the 
side gulch was already clear of ice, or lateral mnorainal deposits from 
the trunk glacier were sufficient to dam the valley of Crow Creek, 
offering an opportunity for the filling of the old valley of that stream 
by a process of intermittent flood and low-water deposition. The 
character of the sediments exposed in the upper pit would strongly 
suggest such an origin for them. Moreover, the cemented condition 
of the old gravels lying immediately next the old bed-rock surface is 
evidence of a quiescent stage in their history such as might occur were 
they buried in a lake deposit. The erosion of a new channel through 
this thickness of gravels, sands, and silts, with the consequent forma-
tion of the present gorge, was the final step in the history of this creek. 

The following is a description of the lant: Water is supplied by a 
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ditch 5,700 feet in length, 6 feet wide at the top and 4 feet at the 
bottom, and 4 feet deep. To the ditch is added a pipe line 3,000 feet 
long, reduced from 24 inches in diameter at the ditch intake to 15 
inches at the giant. An abundance of water was obtained until Sep-. 
tember 8, when the supply fell below 2,000 miner's inches, a quantity 
insufficient to work to the best advantage a plant of this size. Opera-
tions may begin as early as May 15. Two No. 7 giants, with 15-
inch intakes, were installed. The pressure varied between 280 and 
330 feet, depending on the position in the pit. 

Up to September 21 200,000 yards had been moved. The gold-
saving apparatus consisted of a string of sluice boxes 200 feet in length 
occupying a bed-rock cut at a grade of 8 inches in 12 feet. Ample 
dump space is afforded by a rather peculiar topographic feature. The 
pay gravel occupies an old stream channel cut in a steep gorge of bed 
rock. Cutting through this old bed is the present more recent creek 
course, which has lowered its level many feet below the old channel. 
As a result, there is excellent opportuniCy for the disposal of tailings. 
The sluice boxes are 5 feet 3 inches wide inside the lining boards. 
Twelve-inch cube hemlock block riffles are used. Their life is about 
three months. It is found that hemlock from this region is tougher 
and wears longer than the fir of the western United States. Attached 
to the end of the tail sluice is an undercurrent. It is divided into 
three tables, each 6 by 30 feet, fitted with 6 by 2 by 2 inch block 
riffles nailed to a cross strip. The first 4 feet of each table, however, 
is fitted with rock riffles, which, though they offer a slight disadvan-
tage in the difficulty of setting up and removal, can be commended 
because of their durability and efficiency. The presence of numerous 
large bowlders required the installation of a tram from the pit to the 
tailings pile. Bowiders less than a foot in diameter which the 
hydraulic giant is unable to move are trammed out. Those greater 
than a foot iii diameter are blasted and then treated in the same 
manner. It was found that in the lower heavy ground a duty of only 
1 cubic yard per miner's inch was obtained, whereas in the top ground, 
where the wash is regular and bowiders not abundant, a duty of 3 
cubic yards per inch could be expected. The gold is for the most 
part fine and assays $14.90 per ounce. 

A second pit worked a short flstance below the one just described 
(lifTers in the character of its bed rock. An area about 350 feet long 
by 100 feet wide was piped down through an average depth of about 
10 feet, where a clay and cement-gravel bed rock retained the pay. 
Iland cleaning was necessary, though the taking up of the bed rock 
was not deemed profitable. 

About 2 miles above the plant just described, at the mouth of Milk 
Gulch, a small tributary of Crow Creek from the northeast, mining 
was in progress by hydraulic methods the greater part of the season. 
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In all, about 50,000 yards of gravel were washed from two pits, with 
reported satisfactory results. The deposit worked lies in a basin 
formed by the damming of Crow Creek by a terminal moraine, left 
after the retreat of the glacier which formerly occupied its valley. A 
cut through this moraine had been run at considerable expense to tap 
the bedded deposits lying above it. At the upper pit a giant using 
200 iikhes of water imder a pressure of 240 feet had moved 15,000 
yards. The flume from this pit was 3 feet 9 inches deep by 50 inches 
wide and floored with 8-inch square blocks. The posts and sills were 
4 by 6 inch timber, and the lining boards were 3 inches thick. The 
side and bottom boards were made of 1 i-inch lumber. A grade of 7 
inches in 14 feet was maintained, and the tailings were dumped in 
Crow Creek. A 5-ton derrick, reported to move 1 yards a minute, 
was used in removing rock too large to put through the flume. Thirty 
inches of water under a pressure of 200 inches was sufficient to run the 
derrick. In the lower pit 25,000 yards was moved in ten days by two 
giants equipped with 5-foot nzzles and supplied each with 250 inches 
of water under a head of 250 feet. Above the upper pit, jutting out 
from the mountain side on the northeast, may be seen what appears 
to be a remnant of the valley filling consequent on the damming of 
Crow Creek by a glacial moraine. It consists of a ridge of ill-sorted 
angular material, cemented by a fine rock-flour silt, a condition to be 
expected where deposition was as rapid as would occur near the head 
of a gulch of extremely steep gradient. it is reported that a drift run 
into the deposit disclosed prospects of sufficient value to warrant 
mining by hydraulic methods, and it is planned to begin active work 
next season. 

Mining on Sixmile Creek, \vhici enters Turnagain Arm at the town 
of Sunrise, was not carried on ith any great activity during 1906, 
but the high benches along its course were worked by individuals with 
small outfits at several localities. Work in the stream gravels proper 
amounted to little. At the forks of Canyon Creek an attempt was 
made to reach bed rock by means of a hydraulic elevator. What suc-
cess attended the work was not evident at the time of visit, as work 
had ceased. 

Bench claims on Gulch Creek, a tributary of East Fork a short dis-
tance above its junction with Sixmile Creek, produced a small 
amount. 

On Canyon Creek the most important work was that by S. W. 
Wible. About 50,000 cubic yards were moved during the season by 
hydraulic methods from a bench claim on the east side of the creek. 
Water, which during the height of the season amounts to 1,000 or 
1,500 inches, is brought through a ditch 4 miles in length. The ditch 
measures 6 feet at the top, 3 feet at the bottom, and is 3 feet dee!). 
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It was built at a cost of about 60 cents per cubic yard. Owing to the 
usual inadequate water supply during the last third of the season, it is 
planned to build 12 miles of ditch to Summit Lake at the head of 
Canyon Creek. This diteh, which is now partially built, is 5 feet 
wide at the top, 3 feet at the bottom, and 2 feet deep. A contract 
price of $2.50 per rod has been made, which is 10 cents cheaper than 
the old ditch. Two giants fitted with 4-inch nozzles are used when an 
abundant supply of water is available. As the water falls, the size of 
the nozzle is reduced. A yardage of 1,000 cubic yards per day can be 
maintained at a reported working cost of 4 cents per yard. This 
figure is exceptionally low, and probably can not be realized without 
most careful managçment. The gold-saving apparatus, which is 
adapted to the precipitous bluff upon which the bench is mined, is a 
coml)ination of sluice boxes, grizzles, and undercurrents combined in 
an ingenious manner. A main sluice of four box lengths, with 1 1-inch 
grade and fitted with riffles, is terminated by a steeply inclined grizzly 
over which large rocks pass to the dump. The grade of the grizzly is 
5 feet in 16 feet, and the bars are 4 inches apart. Fitted beside the 
main sluice are two undercurrents fed by material passing through 
grizzly bars 3 feet long and 2 inches apart. The undercurrents 
have a grade of 8 inches to 12 feet, are each 6 feet long by 3 feet wide, 
and are fitted with slot riffles. The material from the undercurrents 
passes by a small sluice to meet the material which falls through the 
large grizzly at the end of the main sluice, and with it runs down a 
second large sluice at right angles to the first. Undercurrents from 
the second sluice are arranged in a similar way to those above de-
scribed. A third turn in the arrangement of the boxes brings the 
wash, now thoroughly cleaned, back to a point nearly beneath the large 
grizzly at the end of the first, sluice. The arrangement is said to be 
very satisfactory. 

On Mills Creek, a tributary of Canyon Creek from the southeast, a 
small amount was produced. At one point difting was earned on 
with reporte(l success. 

On Cooper Creek, a tributary of Kenai River 2 miles below its 
source, benches carrying gold in commercial quantities are reported. 

Though no gold was produced the last season on Lynx Creek, a 
tributary of East Fork 8 miles above its junction with Sixmile Creek, 
development work of importance was completed. It is planned to 
work the gravels near the mouth of this creek by hydraulic methods. 
To reach bed rock and to avoid the thick deposit of coarse wash at the 
mouth of the creek, upon which sufficient grade for a dump could not 
possibly be secured, a 600-foot tunnel has been run through a sharp 
ridge, reaching a point where the valley of East Fork is lower than the 
bed-rock floor of Lynx Creek. The tunnel is 6 feet high by 5 feet 
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wide and cost $10 per running foot. By extending a t.ailrace across 
this flat, as debris collects, a practically unlimited dump may be ob-
tained. A flume 3 feet wide and 2 feet high, fItted with block riffles, 
will be used. Lumber, either whipsawed or brought in, costs about 
$100 per thousand. It is reported that abundant water to work two 
No. 1 hydraulic giants under a head of 400 feet can be secured by a 
1,000-foot pipe line 8 inches in diameter. The gravel bank, of which 
the greater part may be piped to the sluice, is 25 feet deep and is 
reported to run 50 cents to the yard. The gold is coarse, nuggets up 
to $20 and $60 having been found. 

COPPER. 

KRIK RIVER. 

In August, 1906, prospectors reported the discovery of copper in 
the high mountains between Knik and Matanuska rivers, but this 
locality was not visited. The ore is chalcopyrite (suiphide of copper 
and iron) and is associated with pyrrhotite (magnetic iron pyrites). 
The ledge is reported to be nearly vertical and has been traced 
through four claims. No actual development work has been done. 
The ore body is said to be 3 feet thick, consisting of 18 inches of solid 
chaleopyrite and 18 inches of quartz irregularly cut by stringers of 
ore. Graphitic gouge matter occurs near the ledge. From the fore-
going description it appears probable that the deposit occupies a 
mineralized shear zone similar to those found in the Prince William 
Sound region, both in its manner of occurrence and in the bed rock 
with which it is associated. The mountains between Knik and 
Matanuska rivers, though difficult of access, are thought worthy of 
prospecting. 

KASHWITNA RIVER. 

During the summer of 1906 assessment work was done on copper 
elaims near the head of the north fork of Kashwitna River, a tribu-
tary of the Susitna from the east. Samples of hornite said to occur 
in a granite were seen. The claims are about 120 miles from Knik and 
10 miles from timber. 

SDNRISE DISTRICT. 

A copper prospect located on the west side of Lynx Creek, a south-
ern tributary of East Fork, near the summit of the divide near its 
head, is being developed by the Ready Bullion Copper Company, of 
Boston, Mass. The country rock at this locality is a part of the 
grtywacke-slate series composing the central and northern ma of the 
Kenai Mountains. The dominant cleavage at this point is N. 100 E., 
a direction nearly parallel with the ridge in which the copper deposit 
to he described occurs. 
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At an elevation approximating 3,000 feet a tunnel has been run 350 
feet S. 800 W. into the mountain, a direction nearly at right angles to 
its trend. A drift from a point near the end of the tunnel was driven 
150 feet to the south and 90 feet to the north, along a zone character-
ized by intense slickensiding or shearing in a nearly vertical direction. 
A short distance beyond this zone a fault dipping 350 W. was observed. 
Such a dip would not interfere with the continuation of the ore in 
depth. 

Chalcopyrite ore accompanied by pyrrhotite and pyrite with much 
quartz has been deposited along the zone of shearing disclosed by the 
drifts. Irregular masses as thick as 2 feet were observed, but their 
horizontal linear extension was short, the vein fluctuating between 
6 inches and 2 feet in thickness. At the SoUth end of the drift the 
vein was narrow, and at the north end the face (lid not disclose ore. 
It was reported that gulches cutting the mountain north and south of 
the tunnel showed no signs of copper. Stripping, however, had not 
been done. 

A thousand feet below the entrance of the upper tunnel an adit is 
being driven to catch the ore in depth. A length of 800 feet has now 
been completed. A rough estimate shows that with continued ver-
tical dip the shear zone would be reached within a distance of 2,000 
feet from the mouth of the adit. 
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THE NOME REGION. 

By FRED H. MOFFIT. 

INTRODUCTION. 

The work of the Geological Survey in the Nome region was initiated 
by Schrader and Brooks during the year following the gold discov-
eries on Anvil Creek in 1898. Their investigations, although under--
taken in the late fall and prosecuted under many difficulties, never-
theless resulted in the first statements regarding the high bench 
gravels and the probable presence of other gold-bearing beaches back 
of the present beach, whose wealth had then just been revealed. It 
is worthy of note that this prediction" has since been fully justified. 

The investigation thus begun was continued in 1900. A geologic, 
reconnaissance was carried on by Brooks, and a topographic recon-
naissance map, including a large part of the southern half of the 
peninsula was made by Barnard. Geologic work was again under-
taken in the region in 1903 by Collier, but formed only a part of his 
studies for that year. The field work of these three seasons was of a 
reconnaissance character and had as its prime object a study of the 
occurrence and distribution of the gold. Detailed study of the region 
was made possible when a much more accurate map representing an 
area which includes the beach from Cape Nome to a point 3 miles west 
of the mouth of Snake River, a distance of 15 miles, and extends from 
the coast to the Kigluaik or Sawtooth Mountains, slightly more than 
35 miles, was completed by Gerdine in 1904. (See fig. 5.) Field 
work was begun in the following spring (1905) by Frank L. Hess and 
the writer and carried to completion during the summer of 1906 by 
Philip S. Smith and the writer. The chief aim in this work was to 
secure, as far as possible, the facts throwing light on the bed-rock 
source of the gold now found in the gravels and to investigate the 
processes governing the present distribution of that gold. 

It is a fact well known among mining men that by far the greater 
number of gold placer deposits are largely worked out in a compara-
tively small number of years, and that lode deposits, though they 
often yield much smaller values in return for the capital and labor 

Schrader, F. C., and Brooks. .%. IL, Preliminary report on the Cape Nome gold region; a special pub-
lication of the U. S. Geol. Survey, 1900, p. 22. 
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expended in the same length of time, nevertheless ' tend toward the 
permanence and stability of a mining camp. While it is believed 
that the gravel deposits of the Nome tundra, as well as the stream 
and bench gravels of the district, are sufficiently great in amount and 
rich in gold content to insure Nome an important place among gold-
producing districts for many years to come, still the discovery of 
valuable lode deposits an he of no small importance for the inter-
ests of the region. The discovery and exploitation of such deposits 
are not made in most mining communities until the available placer 
ground is largely taken up or until failure of the valuable content 
compels capital to seek other investment. It is therefore not to be 
wondered at that only slight attention has yet been given to lode 
mining in the Nome region. 
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Fro. 5.--Sketch map of southern Seward Peninsula, showing the area corer©d by detailed topographic 
maps. I, Grand Central spacial; Ii, Nome special; Iii, Casadepaga quadrangle; IV, Solomon 
quadrangle. 

It is an unfortunate fact that the work of a mining geologist can 

not be entirely separated from that of the miner, and that the data 
he requires for the solution of many problems arising in the exten-
sion or exploitation of mining I)roperties can he secured only after 
development has reached a more or less advanced stage, and in many 
places only after large sums of money have been expended. We have 
here one reason for the distrust in geologists which mining men not 
infrequently show. A better realization by both classes of the inter-
dependence of interests,which is already becoming evident, is greatly 
to be desired and must lead to a greater appreciation of what each 
owes to the other. 
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It is the purpOse of this paper to give a preliminary statement of 
the more important facts gathered during 1905 and 1906 bearing on 
the geology and the source and distribution of placer gold in the 
portion of Seward Peninsula represented by the two topographic 
sheets known as the Nome and Grand Central special maps. The 
paper is not complete, since it goes to press too early to permit a 
thorough study of the data collected. The final conclusions, together 
with the two maps mentioned, will be published in a forthcoming 
bulletin of the Survey. 

GENERAL GEOLOGY. 

The important features of the bed-rock geology of the region were 
recognized and correctly interpreted by Brooks and Collier. As stated 
by them, the rocks are chiefly sedimentary, limestones and schists, 
but in many places have been intruded in an intricate manner by 
igneous rocks of several kinds, more especially by greenstones and 
granite or rocks of a granitic character. Brooks referred the sedi 
ments to three periods of time and described them under the names 
of Kiglunik, Kuzitrin, and Nome series.a A brief account of these 
will be given. 

KIGLUAIK SERIES. 

The oldest known sedimentaries of this region are exposed in the 
Kigluaik or Sawtooth Mountains and are well represented in Mount 
Osborn, a short distance north of the northern limit of the area 
shown on the Grand Central map. TI1he relative age of the beds is 
known only by their stratigraphic position, for no fossil remains have 
yet been found in any of the rocks to be described. 

They comprise biotite and graphitic schists and limestones, together 
with gneisses and granite or related intrusives. In Mount Osborn 
the schist and limestone beds lie in a nearly horizontal position, but 
on the southern side of the Kigluaik Range they dip rather gently to 
the south and beneath the younger sedimentaries. This succession 
of beds was given the name of Kigluaik series. 

KUZITRIN SERIES. 

A highly irregular series of beds consisting of siliceous graphitic 
schists occurring along the south flank and east end of the Kigluaik 
Range was called by Brooks the Kuzitrin series. It has a regular 
southerly dip and is not found south of the Salmon Lake valley, but 
is possibly represented by beds occurring on Charley Creek south of 
Sinuk River. No conclusive evidence was found within the Grand 
Central area, however, showing that these black schists should he 

a See p. 83 (footnote b) in regard to use of the term "series." 
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separated from the underlying Kigluaik series, and in fact exactly 
similar beds are found interstratified with the biotite schists of that 
series. A doubt therefore arises as to whether these two should be 
separated. 

NOME SERIES. 

South of the Salmon Lake and Sinuk River valleys and extending 
to the coast of Bering Sea is a region of schist and limestone intruded 
by greenstone, and in the vicinity of Cape Nome by granite, to all of 
which the name Nome series was given. In general the strata dip 
to the north in the portion of the region south of the latitude of Mount 
Distin and to the south in the portion north of that latitude, thus 
forming a broad synclinal trough on whose axis Mount Distin is 
situated. The rocks forming this trough are chiefly schists, with 
limestone in lesser amount. The greenstones cut both of these in the 
form of sills and dikes. All have been highly metamorphosed. The 
limestones, which are found most abundantly in the upper part of 
the Nome series, have been entirely recrystallized and any organic 
remains they may have contained are now seemingly obliterated. 
The original argillaceous sediments, more highly developed in the 
lower portion of the series, and the greenstones intruded in them are 
also recrystallized and possess a well-developed schistose structure. 
The schists may be described freely as micaceous, feldspathic, or 
graphitic in character according as the minerals mica, feldspar, or 
graphite are prominent. The micaceous schists, in places highly 
siliceous, are usually green or silvery gray in color; the feldspathic 
schist is green, though this color is partly hidden by the development 
of numerous small feldspar crystals; the graphitic schists are black, 
becoming gray as the amount of carbonaceous matter decreases and 
quartz becomes more evident. The feldspathic echists are in many 
places conspicuous by reason of the abundance of small albite crystals, 
which are especifilly noticeable on the weathered surface. They are 
derived in part from original sediments, but probably in the main 
from intruded greenstones. 

Greenstones are more common as sills than as dikes and are usually 
highly altered. In general their conspicuous minerals are chlorite 
and albite, but in some localities they are filled with red garnets. Like 
the feldspathic schists, into which they grade locally, they are more 
abundant on the east side of Nome River than on the west and are 
perhaps most highly developed in the area between Osborn Creek and 
Nome River. 

Only one notable area of granite is found within the Nome series 
in the region under consideration. It is seen in the two ridges run-
ning northward and northwestward from Cape Nome. This granite, 

Bull. 314--07-----9 
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however, does not appear to extend north or west of Hastings Creek, 
and the entire area occupied by it within the boundaries of the district 
mapped on the Nome sheet is about 6 square miles. . East of the 
boundary the granite area is probably slightly larger. 

STRUCTURE. 

It has been stated that the Nome series forms a broad synclinal 
trough, with an approximately east-west axis, extending from the 
coast of Bering Sea to the Kigluaik Mountains. There is, however, 
abundant evidence of an earlier deformation, due to forces acting 
almost at right angles to those which gave rise to the broad east-west 
folds and producing other folds much more intense in character and 
with axes running from north to south or from north-northwest to 
south-southeast. Yet, in spite of these deformations, it was found 
that the bedding of the sediments and the cleavage or schistosity are 
nearly everywhere the same, although exceptions are known. 

The Nome series has been deformed under conditions of compara-
tively light load, as a result of which the strata are much broken, 
locally with more or less displacement. In places the limestones 
especially appear to have been crushed, much as a marble block is 
sometimes crushed under a heavy weight, but on a far greater scale. 
Faulting of lesser degree is exceedingly common, but direct evidenoe 
of large displacements is hard to secure. This is due to the difficulty 
of finding any reference beds and the well-nigh hopeless task of corre-
kiting strata in different or even in neighboring parts of the field. 
Evidence of faulting is most readily obtained in localities where lime-
stones are present. It is rarely the case that one can actually place 
hands on the contact of faulted beds, and the displacement is usually 
indicated by an offsetting of outcrops or the abrupt termination of 
beds along their strike. 

VEINS. 

Deformation and rupture of the series has given opportunity for 
the circulation of mineral-bearing solutions and the deposition of 
veins of quartz and calcite. Quartz occurs principally as lenses and 
stringers in the schist, but also as well-defined veins cutting the schist. 
Veins of white quartz of considerable thickness—tO, 12, or even 20 
feet—occur, but in no observed case do they show as great minerali-
zation as some of the smaller veins. In several localities prospect 
holes or short tunnels driven in the large quartz masses show them 
to be much broken and faulted, and, while the weathered surface is 
milky white, joint planes and cracks are stained with iron oxide. 

Small quartz veins, though less conspicuous, are far more numerous, 
and, as noted, are here and there well mineralized. They appear as 
small lenses, either lying in the cleavage or crossing it, as filling along 
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joint planes, and as narrow veins of fairly regular thickness but small 
longitudinal extent—that is, much flattened lenses. A broken sur-
face of such a vein may show suiphides, generally pyrite, or more com-
monly a cavernous interior filled with iron oxide derived from the 
alteration of pyrite. Some of these veins are known from numerous 
assays to carry gold in small quantity. 

Calcite veins are almost restricted to the limestone areas, or at least 
to these areas and their immediate vicinity. They reach thicknesses 
of several feet at various exposures, but like the quartz veins have not 
been found to continue horizontally for any considerable distance. 
It should be stated, however, that the lack of outcrops, due to the cov-
ering of loose weathered material or of moss, is a serious obstacle con-
fronting the prospector who attempts to trace veins in this region, and 
makes it quite impossible without much labor and expense to deter-
mine their extent on the surface. 

Numerous calcite veins are exposed in the limestone area of Anvil 
Mountain and its continuation east of Dry Creek. Prospect holes 
have been sunk on some of them and many have been staked as mining 
property. Free gold is found in small amount in some of these veins. 

Besides the veins of quartz and calcite described above there are 
also veins made up of quartz, chlorite, and albite. These were 
observed most frequently in the Anvil-Newton Peak area. 

No well-defined belt of mineralization has yet been established. 
There are restricted areas, nevertheless, where such secondary deposits 
are Inor highly developed than in the remaining parts of the region. 
The most important of these includes the upper portion of Anvil and 
Dexter creeks, the lower part of Glacier Creek, and a portion of Snake 
River extending north from Glacier Creek. Excavations on the 
third-beach line have shown that there also much of the schist bed 
rock is filled with small mineralized quartz veins. In this connection 
it may be stated that north of Rock Cre€k and on Pioneer tulch gold 
is found in the surface debris, where concentration is due to decompo-
sition of the bed rock and removal of the lighter material, the heavier 
constituents of the rock being.left almost in place, since their move-
ment is chiefly downward rather than in a lateral direction. In both 
places the bed rock is known to contain small mineralized quartz veins, 
and north of Rock Creek they carry sufficient gold to lead to some 
attempt at development. No unquestionably igneous rock bodies are 
known in this disturbed area. The greenstones either do not occur in 
any considerable amount or their identity is lost through alteration. 
One small exposure of greatly altered siliceous rock north of Specimen 
Gulch was at first considered to be an acidic granite, but there is much 
doubt concerning it. 

Brooks (p. 25) emphasizes the fact that many of the most important 
placer deposits of the peninsula are found in localities where both 
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schists and limestones occur. In accounting for this he points to the 
contacts of different kinds of rock and the immediate vicinity of such 
contacts as loci of maximum weakness and greatest adjustment when 
the rocks are subjected to disturbing forces, as a result of which a freer 
circulation is there possible for mineral-bearing waters. This relation 
has been brought to the attention of the writer also by mining men in 
Noine and should be kept in mind by prospectors, since such contacts 
are favorable localit ies. Heavy limestones are found in the southern 
part of the mineralized area of Anvil and Glacier creeks, and thinner 
beds occur in the ridge between the two streams. To the northwest, 
however, their number decreases, and here some of the greatest min-
eralization is seen. It does not appear, then, that in this last-named 
place the presence of limestone was essential to the formation of min-
eral deposits. In fact, it would be difficult to prove that the lime-
stone-schist contacts to the southeast are more highly mineralized 
than the schists themselves, but the occurrence of nearly all the placer-
gold deposits of the peninsula in such areas suggests the relationship 
mentioned; Buster Creek affords a good example of a disturbed lime-
stone-schist area where small secondary quartz deposits are numerous. 

UNCONSOLIDATED DEPOSITS. 

GENERAL DESCRIPTION . 

Unconsolidated deposits may here be divided into two classes— 
those which have undergone a sorting process and deposition in water 
and those which have not. To the first class belong present stream 
and lake gravels, bench gravels, and the gravels of the Nome tundra; 
to the second, the loose debris mantling the slopes of hills and derived 
from the decomposition and weathering of the rock beneath or on the 
slopes above, together with part of the morainic material resulting 
from glacial action. 

In by far the greater number of small streams the gravels consist of 
material like that of the hills surrounding the valley and appear to be 
entirely of local origin that is, they are derived from bed rock in the 
drainage basin where they now lie and within a comparatively short 
distance of their present location. 

In the larger streams, such as Nome, Snake, Stewart, and Sinuk 
rivers—that is, in streams heading toward the Kigluaik Mountains— 
together with a few of t heir tributaries, and in the Nome tundra a con-
siderable portion of the gravel is derived from a more distant source, 
and its distribution is such as to indicate that part of it was laid down 
under conditions different from those prevailing at the present time. 

Rounded granite bowlders derived from some source in the Kigluaik 
Mountains are found in Sinuk and Stewart River valleys, along Snake 
River, on Anvil and Dexter creeks, along Nome River, and at various 
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other localities at elevations as great as 800 or 900 feet, 1,400 feet in 
one place, above sea level. Such foreign fragments are rare if they 
occur at all in the deep elevated gravels at Dexter station, on the 
Nome Arctic Railway, but are numerous in the surface gravels at the 
head of Grass and Specimen gulches. They are often seen in the 
gravel deposits of Nome tundra, both at the surface and in the old 
beach deposits, where the fragments appear to be smaller and perhaps 
more rounded and weathered than those above. It is probable that 
much of the granite in the old beaches was brought by ordinary 
stream transportation or was carried along the shore from such locali-
ties as Cape Nome by the surf and ocean currents, and that most of the 
large surface bowlders were brought to their present location through 
the agency of ice, though in some places their position and quantity are 
such as to make it appear doubtful whether transportation by floating 
ice offers a complete explanation of their presence. 

An examination of the deposits in the field therefore confirms the 
opinion concerning the character of the stream gravels which one 
would reach by a study of the maps alone—namely, that the gravels 
of the large southwestward, southward, and southeastward flowing 
streams show a greater variety of material than is seen on the smaller 
tributaries whose loose deposits are of more local origin. The fact 
which it is desired to bring out, however, is that on these small 
streams most of the gravels were laid down under present-day con-
ditions such as will not account for the peculiarities and position 
of much of the gravels along the larger streams and of the elevated 
gravels. Two explanations have been suggested to account for 
such gravel accumulations as are found on the divides at the head 
of Dexter Creek, which in the saddle at Dexter station have a thick-
ness of 135 feet. The first is that they are remnants of an extensive 
gravel sheet deposited at a time when the land had an elevation at 
least 600 feet lower than now and when the drainage systems may 
have been quite different. The second would account for their 
presence by e,otiidering them to have been deposited when the 
main stream valleys were occupied by glacial ice and the waters 
were ponded in some of the tributary streams. It does not seem 
possible, with the present knowledge, to say definitely that these 
gravel deposits are to be ascribed wholly to  either cause, and it is not. 
impossible that both conditions may have prevailed in some degree. 
The bed rock and pay streak at Dexter station, however, are such as 
to make it appear probable that the gold there was deposited by a 
southward-flowing stream or streams, since two well-defined stream 
channels at slightly different elevations lead from the head of Nekula 
Gulch through a bed-rock depression on the south toward Deer and 
Grouse gulches. 



134 ALASKAN MINERAL RESOURCES IN 1906. 

TUNDRA GRAVELS. 

The Nome tundra gravels occupy the crescent-shaped lowland 
extending from Cape Nome to the hills west of Cripple River (see 
fig. 6), about half the area being within the boundaries of the dis-
trict shown on the Nome special map. The tundra deposits were 
laid down in part by ocean currents and in part by streams, and con-
sist of silt, interstratified fine sands, well-rounded gravels, and beds 
containing angular fragments afl(1 blocks up to 2 feet or more in 
greatest diameter. These large pieces are usually flattened slabs 
of schist, more rarely limestone. Large bowiders of granite, worn 

Fm. 6.—Sketch map showing the known parts of the second and third beaches ((till ilnea) at Some and 
their hypothetical continuations (dashed lines). The upper line aiso shows approximately the area 
of the Nome tundra. 

and more or less rounded, are found on the surface, but were not 
observed in the coarse material below. Flattened and striated frag-

ments of limestone are also found near the surface. 
Our knowledge of the tundra has been greatly increased (luring 

the last two years by developments on the buried beaches. Two 
well-defined ancient gravel (leposits of this sort have now been 
explored through a part of their length. (See fig. 6.) One of these, 
near Nome, lies about three-fourths of a mile north of the present 
coast line and extends eastward to a point within a short distance 
of Cape Nome. At Hastings Creek it is about a fourth of a mile 
distant from tide water, but east of that locality its position is not 
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known, and it appears to have been removed through erosion. To 
the west it is probably represented by the beach deposits of Jess 
Creek. Its elevation above sea level is 37 feet and its location is in 
most places indicated by a steep moss-covered gravel bank at whose 
foot it lies. The other beach line is definitely located from the place 
where it is crossed by the railroad tracks at Little Creek to McDonald 
Creek, a (listance slightly more than 5 miles. Its elevation above 
sea level, according to reliable information obtained at Nome, is 79 
feet. It extends in a nearly straight or slightly curved line between 
the points mentioned, yet shows slight undulations and is interrupted 
by the valleys of Nome River, Anvil (reek, and Snake River, these 
streams lying below its level. These two ancient coast lines are 
generally known as the second and third beaches, the present one 
being regarded as the first. Mention of others lying between is 
frequently heard, but although this is not only possible but even 
probable, no other continuous beach has yet been traced. 

A generalized section of the deposits exposed along the third 
beach would show gravel or sandy gravel with coarse bowlders resting 
either on schist bed rock in which are a few limestone beds or, as is 
the case at the east end of the beach, on fine sands which in turn 
rest on schist bed rock. Above this is a consi(lerable body of gravel 
overlain by "muck" and the surface vegetable matter. This general 
section is, however, subject to wide variations. The thickness of 
the muck varies from 1 or 2 feet to 20 feet or more. Underlying 
the muck in several shafts a blue clay was found. In places a heavy 
wash occurs near the surface. Here and there the gravels are slightly 
cemented by the deposition of lime or iron oxide. Marine gravels 
are interbedded with creek wash. The character of the material 
varies both in composition and in coarseness—in fact, the deposits 
where first exposed on Little Creek were so varied in appearance and 
manner of deposition as to cause doubt whether any of them were 
of marine origin. 

The gold-bearing gravels or pay streaks vary in width from 25 to 
perhaps 100 feet and have a fairly constant southerly slope of about 
1 foot in 10. They rest in some places on bed rock, in some piaces on 
other gravel, and toward the east, as has been stated, on fine sand. 

Only a part of the shafts on the second beach have been sunk to 
bed rock, as the pay streak usually lies on a false bed rock of clay or 
sandy clay and gravel. There are few data, then, on which a com-
plete generalized section could be based, but it appears that, though 
coarse angular material is by no means lacking, it is not as abundant 
as on the third-beach line. Furthermore, the quantity of garnet, or 
"ruby sand," is far greater on the second beach and the proportion 
of other sand and fine gravel is also greater. This is probably 
accounted for by the fact that much of the material of the third 
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beach has traveled a shorter distance from its source and has been 
less subject to stream and wave grinding. 

In the third beach, tlieix, irrespective of any greater differences 
which may have occurred in the meantime, we have definite proof 
that the land now stands not less than 79 feet higher than it did when 
the beach formed the coast line. Further evidence of elevation, 
though of lesser amount, is furnished by marine shells taken from 
various shafts between the second and third beaches. Such shells in 
an almost perfect state of preservation are found on Center Creek 
and suggest that in that locality they accumulated in comparatively 
quiet water. They occur in gravels 32 feet below the surface and at 
an elevation of about 20 feet above sea level. Numerous marine 
shells from Otter Creek were obtained at approximately the same 
height above sea but at a depth of 50 feet below the surface. They 
are in a good state of preservation. 

As a rule the deposits of the beaches and of the tundra in general 
are frozen from top to bottom, but there are places where this is not 
the case. One such area is located near the intersection of the third 
beach and Holyoke Creek and has caused difficulty in working the 
Bessie Bench claim because of the large amount of water circulating 
through the gravel. The boundary between the thawed and frozen 
ground was here located by drilling, and care was taken not to bring 
the Workings too close. Thawed ground is in some places overlain 
by frozen ground and here and there is underlain by it also. The 
reason for the presence of unfrozen areas is not entirely understood, 
but they are probably due in part at least to the crculation of water 
through the gravel. 

These old beach lines indicate periods of temporary stability in an 
intermittently advancing or retreating coast line. It is possible that 
they mark the limits of encroachments of the sea at different peri-
ods, since in the case of the beaches mentioned the seaat the time of 
their formation was cutting fragmental deposits previously laid down. 
It is evident that if a sea floor gently sloping away from the land 
were gradually and uniformly raised, the beach line if affected by the 
elevation only would slowly move seaward, and that the beach depos.. 
its would be continuous from the time when elevation began till it 
ended. Such does not appear to have been the case on the Nome 
tundra. 

The coast was not raised uniformly, and the upward movement may 
even have been interrupted by periods of depression. Nor are the 
tundra accumulations due to the work of the sea alone. Rivers and 
ocean both took part. Such streams as the Nome and Snake were 
already well established and spread their loads of loose material over 
the marine sediments at their mouths, carrying the shore line seaward 
and building up the lowland deposits. It seems probable, too, that 
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conditions such as prevail along the southern coast of Seward Penin-
sula to-day may have existed in the past and that the formation of 
lagoons shut off from the sea by sand bars, as may be seen east of Cape 
Nome and on a much smaller scale at localities like the mouths of 
Derby, Little Derby, and Cunningham creeks, may have taken place, 
and that these lagoons by subsequent filling may have played an 
important, though not the only, part in the construction of the Nome 
tundra. 

This idea of the formation of the ancient beaches implies that the 
land formerly stood at a lower elevation, but it is also evident that it 
once had a greater elevation, for the rock valleys of Nome and Snake 
rivers are lower than the third-beach line at the places where they are 
crossed by it, and are even below the present sea level. The rock 
floor under the present beach also may have been above sea level 
when it was produced it was surely little if any below it. 

The formation of either of the old beaches was only an incident 
among the various changes which finally gave us the tundra as we see 
it to-day. A repetition of the same succession of events that led to 
the burial and preservation of the second and third beaches would in. 
time add the present one to the tundra's treasury. From the geolo-
gist's standpoint these deposits are neither unique nor unusual. The 
concentration of heavy minerals by ocean waves is a commonly 
observed phenomenon, and it is only the value of the concentrated 
material which in this case brings the deposits to notice and makes 
them remarkable. 

GLACIATION. 

One of the difficult problems of the region is to discover what effect 
the action of glacial ice has had in modifying the former topography 
and in transporting loose material. That the upper valleys of nearly 
if not all the streams flowing south from the Kigluaik Mountains, as 
well as some of the tributary valleys of Grand Central River and 
Salmon Lake, have been occupied by ice masses in very recent time 
is beyond question. The morainic deposits at the head of Nome 
River indicate that at least the upper portion of that valley was occu-
pied by ice, and several of the eastern tributaries of the river have 
well-formed cirquelike amphitheaters at their upper ends. There is 
no evidence available to show that the peninsula, or rather the 
southern portion of it, has ever been covered by an ice sheet. On 
the other hand, all the evidence seems to oppose that idea if our con-
ceptions concerning the rate of rock weathering are correct. The 
occurrence of monitmentlike rock masses, due to weathering, on the 
hilltops or slopes is one of the noticeable features of the region, and 
it seems extremely improbable that they could have withstood the 
advance of moving ice or that they could have been formed since the 
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disappearance of such ice unless it was present at a time very much 
earlier than the recent glaciation mentioned above. 

Closer study of the region, however, especially of the distribution 
of gravels, has led to the observation of phenomena which are most 
easily explained as being due to ice action, and it may be that in 
valleys like that of Nome River ice streams from the Kigluaiks 
approached much nearer the coast than has heretofore been supposed. 
Since the evidence against a mantling ice sheet appears to be con-
clusive, it is altogether improbable that the tundra deposits have 
been affected in more than a minor degree by glacial ice except in the 
form of floating ice, for there are no known centers of local accumu-
lation near the coast. 

ECONOMIC GEOLOGY. 

The progress in mining on Seward Peninsula has been presented 
from time to time in various publications of the Survey, and since this 
present form of report was adopted an account of each season's work 
has been published yearly. The economically important deposits 
may be divided into two classes—lode and placer deposits. 

LODE DEPOSITS.' 

Some generalizations concerning the occurrence of veins have 
already been given and it now remains to describe in greater detail a 
few particular localities which have attracted some attention during 
the last year. 

BISMUTH. 

For a number of years bismuth has been known to be present on 
Charley Creek, a tributary of Sinuk River from the south. It was 
first found in the sluice boxes at the lower end of the creek, and later 
the float was discovered farther up and traced to its source. On the 
east branch of Charley Creek, at a point about 1,000 feet from the 
forks and at an elevation of 950 feet above sea level, two parallel 
quartz veins appear near the stream bed and have been found to 
carry the bismuth. These veins are about 12 inches and 8 inches in 
thickness and are separated by 16 to 18 inches of schist. They occur 
in strike joints dipping 50° to 60° N., and may be traced on the surface 
for only a short distance because of the covering of loose slide rock. 
At one place they are offset about 8 to 10 inches by a small fault. The 
percentage of bismuth seen in the veins is small, but some bowlders 
found in the stream below show a larger amount. Attempts to inter-
est capital in the development of these veins have not been successful 
and up to the present time little has been done toward prospecting 
them. 
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ANTIMONY. 

A quartz vein carrying the suiphides of iron and antimony was 
lately found on Manila Creek. The vein is located on the hill slope 
west of the upper end of the creek and as traced by surface float has a 
length of about 3,000 feet. It has an elevation above sea level of 
approximately 800 feet at its southwest end and 1,200 feet at its 
northeast end. Apparently it dips at a moderate angle toward the 
northwest. The thickness is not known, since at the time it was 
visited by the Survey party no exposure of the vein in place hd been 
made and all information concerning it was derived from loose mate-
rial on the surface, part of which may of course be considerably 
removed from its source. Pieces of the float, however, indicate that 
locally the vein reaches a width of 2 feet, but that its average width 
is much less, probably about 8 or 9 inches. The best ore occurs as 
bunches or irregular streaks through the quartz and usually shows the 
reddish color resulting from partial oxidation or a stain of iron oxide. 
A prospect hole, supposedly on the dip of the vein, has been driven for 
a distance of 60 feet into the hill, but the vein was not visible at its 
lower end. The hole was located in loose surface material and schist 
bed rock considerably broken and so much displaced that it was not 
possible to make any reliable observation on the ore body. Besides 
antimony the vein carries some gold. 

GOLD. 

As yet no gold-bearing veins of proved value are known in the Nome 
region. The occurrence and character of quartz veins have been pre-
viously described, together with some general statements regarding 
them, and it was pointed out that the more highly mineralized veins 
are the small ones such as are numerous in the schists of the Anvil-
Glacier Creek divide or the region north of Rock Creek. There was 
some prospecting on gold-bearing quartz veins in this vicinity during 
the summer of 1906, principally on the west side of Anvil Creek, above 
Specimen Gulch. 

GRAPHITE. 

Graphite occurs abundantly in portions of the schists included in 
both the Nome and Kigluaik series, but is not known in commercial 
amounts within the area covered by the Nome and Grand Cent nil 
sheets. Just north of the Grand Central area, however, in the upir 
valleys of Grand Central River and Windy Creek, and especially in the 
vicinity of the divide between these two streams, there are graphite 
deposits of considerable size. Their occurrence, as well as that of the 
graphite to the west of Cobblestone River on the north side of. the 
Kigluaik Range, has been known for a number of years, but so far no 
effort has been made to develop them. 
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Rising to the south from the saddle between the Grand Central and 
Windy Creek is a sharp ridge made up of biotite schists striking east 
and west and cut by dikes and sills of intruded coarse granitic rocks. 
Some of the schists are highly graphitic, the graphite appearing as 
abundant small scales on the cleavage surface and much of it not dis-
tinguishable from the biotite on casual examination. Locally graph-
ite is segregated in beds of much flattened lenticular masses lying in 
the cleavage of the schist and reaching thicknesses of 6, 8, or even 18 
inches. Thin beds of schist with numerous large garnets are included 
and quartz is nearly everywhere present. When compared with the 
higher grades of graphite the raw product of this locality is seen to 
have a much greater weight, owing to the included quartz. 

As stated, the biotite schists are cut by sills and dikes of pegmatite. 
These also contain graphite, which is associated with them in such a 
way as to suggest that the intrusives and the graphite are closely 
related. Graphite seems to be an original mineral in the pegmatite 
and also occurs in close association with it in the schist. At one 
place about 8 inches of solid graphite was included between a pegma-
tite sill and the overlying schist. The steep slopes of the mountain 
are strewn with the loose fragments, which, owing to the fact that 
they are much lighter than either the schist or pegmatite, appear 
more abundantly on the surface. One block with dimensions of 
approximately 7 feet, 6 feet, and 30 inches consisted of about equal 
thicknesses of schist and apparently almost pure graphite. 

These graphite-bearing schists extend eastward beyond the east 
fork of Grand central River and westward across Windy Creek and 
the head of Cobblestone River to the region south of Imuruk Basin, 
where, if the reports of it are true, the graphite is present in greater 
quantity than in the locality just described. 

The quality of this graphite is such as to prohibit its use where the 
better grades are required, although it might be of value for some 
purl)(.)ses. With the present price of the mineral, however, it is 
doubtful if it can be now handledand placed on the market with profit. 

PLACER DEPOSITS AND MINING. 

To those who year by yeai' have followed the development of 
mining in the region adjacent to Nome it is a noticeable fact that 
during the summer of 1906 the attention of mining men was largely 
given to operating within the area of the Nome tundra. This is a 
condition which may probably continue for some years, until the gold 
of the beaches begins to fail or until all the available ground is opened 
up. If, in addition to the operations on the tundra, those of Glacier 
Creek, Anvil Creek, and Grass Gulch are included, all the most impor-
tant workings will have been taken into account, although elsewhere 
within the area shown on the Nome and Grand Central maps minor 
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operations were conducted on a few scattered streams, probably the 
most extensive being on Buster Creek. 

At present the buried beaches of the Nome tundra occupy the 
center of the mining stage, and the efforts of all operators have been 
given to the exploitation of old placers or the search for new. Liti-
gation touching the rights of property, however, has seriously 
obstructed the development of much of the most valuable ground, and 
may be expected to continue to do so as long as the present methods 
of acquiring and holding mining property are in force. 

Mining is carried on most actively just now along the two ancient 
shore lines whose locations and principal features have already been 
described, but there has been more or less work on different streams, 
such as Dry and Bourbon creeks, and extensive drilling in various 
other parts of the tundra. On the first or present beach practically 
all work was suspended. Along the second beach many of the old 
properties were worked and some very good new ground was discov-
ered in the vicinity of Otter Creek. The third beach is the principal 
producer of the region. 

The third beach was discovered in the late fall or early winter of 
1904, but when the summer closed in 1905 operations were confined to 
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7. Diagram showing the manner in which gold is concentrated north of Nome in shallow depres-
sions or on sides of cusps of the third beach. 

the immediate vicinity of Little Creek. An account of this locality has 
been published elsewhere.' During the winter of 1905-6 the eastward 
continuation of the beach was located to a point within a short distance 
of Nome River. Between Moonlight Creek or the railroad and M cDonald 
Creek it is traced continuously. To the west and east of these localities 
it is not definitely known. Remarkably rich ground was exploited 
near Little Creek and between Holyoke and Bourbon creeks, and nearly 
all the claims between Little and Dry creeks have shown good values 
in gold. East of Dry Creek less work has been done, but most of the 
shafts have struck good pay. Nevertheless, some claims or parts of 
claims are of little talue with the present cost of mining, for while the 
beach gravel deposits are continuous the pay ill them is not so. 
There are intervals along the line where gold is present in small 
amount or is almost lacking. These places are sometimes referred to 
as "blanks." Further, the gold is not evenly distributed through any 
of the gravel. The writer was informed that in the shallow depres-
sions such as occur at intervals along the beach a much greater 
concentration of gold took place on the east ends (see fig. 7), and that 

a Moifit, Fred II., Gold mining on Seward Peninsula: llt,ii. IT. 5. 0001. Survey No. 264, 1906, p. ritt 
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in one or two places where low ridges or rolls of bed rock reached the 
surface and projected slightly beyond the ancient beach exceptional 
amounts of gold were fouhd on their west sides, a position of maxi-
mum concentration corresponding to that in the indentations just 
mentioned. This would indicate that the distribution of gold in the 
gravels was largely influenced by the prevailing direction of the ocean 
waves and currents. It is probable also that very rich deposits, such 
as occur at Little Creek and Bessie Bench, are due to their nearness 
to the source of gold or to streams which brought it to the sea. The 
character of both the gold and the gravel accumulations would indi-
cate the same thing. On the western part of the beach the gold is, on 
the average, much coarser than at the east end, where it resembles in 
appearance and approaches in fineness that of the present beach. 
The gravels of the west end are more variable in character and exhibit 
a larger amount of coarse angular stream wash than those toward 
the east, showing that the conditions under which the western gravels 
accumulated were less uniform—at one time stream deposits, at another 
sea deposits, being laid down. 

Some ideas concerning the eastward and westward continuations of 
the third beach are suggested by an examination of the topographic 
map. The shore line must formerly have extended from the hills 
west of Cripple River to Cape Nome, and if one may judge by the por-
tion now known it had the form of a broad arc of fairly uniform curva-
ture, like the present beach, but with smaller radius. It is the belief 
of not a few miners at Nome that the third beach did not, like the fl.,t 
and second beaches, keep to the seaward of Cape Nome, but that it 
passed to the north through the broad, low depression between 
Saunders Creek and Flambeau River, thus forming an island of the 
Cape Nome granite area. The elevation of the depression between 
Cape Nome and Army Peak is only 115 feet, and the possibility of the 
cape being an island at the time when the third beach was formed can 
not be refuted by any evidence now at hand, although it appears 
improbable. Bed rock is traced northwestward from Cape Nome for 
a distance of nearly 5 miles, and in the low rounded hill between 
Hastings and Saunders creeks has an elevation of 297 feet. Between 
this point and the Army Peak schist mass, still farther to the north-
west, is an interval of about 3 miles across a broad, low saddle where 
no rocks are exposed. As stated, the elevation of this flat at its lowest 
point is about 115 feet, but the depth of gravel is unknown. If it has 
a thickness of 40 or 50 feet it is possible that the third beach passes 
through. It seems far more probable, however, that the controlling 
influence in detennining the coast line here was exercised by ('ape 
Nome, since it must have been a factor in directing the ocean currents 
and consequently the accumulation of sands and gravel. To judge 
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from present conditions, it appears more likely that the sea would 
have built a connecting bar between Cape Nome and Army Peak 
rather than wash between them. At any rate, the force of the waves 
due to southerly and southeasterly winds would have been greatly 
diminished through the protection offered by Cape Nome, and the 
amount of concentration would have been thereby decreased. 

Another idea which is maintained by some and may lead prospect-
ors astray is that wherever bed rock can be found at an elevation of 
79 feet above sea level the third beach will be present. The fallacy of 
this idea is immediately apparent when it is remembered that, so far as 
known, the old beaches were not laid down on a cleanly'swept, some-
what uneven rock floor, but were formed over a surface whose inequal-
ities had already been reduced by a filling of gravel and sand. This 
is shown by the fact that in many places they do not rest on bed rock, 
but are underlain by a variable thickness of loose deposits. 

Further evidence of a somewhat negative character is afforded by 
the fact that neither the third beach nor either of the others is known 
to have formed reentrants at such places as their intersections with 
the valleys of Snake and Nome rivers, but rather that in each place 
where the river valleys lie below the beaches at such intersections the 
beaches end abruptly, for the present valleys through the loose deposits 
have been cut since the beaches were formed. 

Another fact which must not be lost sight of in prospecting for the 
third beach is the possibility of recent warping. When formed, a 
beach is at sea level, and if raised uniformly throughout its length all 
parts will continue to have like relations to the sea. But changes of 
level do not always nor even usually take place in a uniform manner 
thrQughout all portions of an affected area. One part may be raised 
or lowered more than another, or one part may even be raised while 
another is sinking. It does not follow, therefore, that because one 
point of the beach has an elevation of 79 feet all other parts will have 
the same elevation, although in a small area such as this it is probable 
that they will not differ greatly. 

Since, however, we now have no evidence that warping. of any con-
sequence has taken place, and siflce so far as we know it the third 
beach does maintain a fairly constant level, it is not to be expected 
that it will be found in any locality whose surface elevation is less 
than 75 or 80 feet above tide, even if such an area lies directly between 
or in line with points where it is known to be present. 

Some probabilities concerning the distribution of gold in the known 
beaches or in others which may be found are gained from a consider-
ation of its distribution in the gravels so far exploited. The richest 
gold-bearing gravels mined in the Nome tundra have been found in 
that portion of it which lies between Nome and Snake rivers. This 
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corresponds also with the richest part of the first or present beach, 
whose greatest values were taken from the neighborhood of the mouth 
of Snake River and from sands to the east toward the mouth of Nome 
River. This area lies directly south of the mineralized area from 
which it is believed that the gold has been chiefly derived, and it is the 
locality toward which weathered material from the near-by hills may 
properly be expected to migrate, since it lies immediately between 
them and the sea. There appears, therefore, to be warrant for the 
assumption that in the future, as in the past, the most valuable placers 
will be found within the limits given. One apparent exception is to 
be noted in the old beach placers of Hastings Creek. There is a pos-
sibility, however, that these may be the result of more than one 
concentration, that they may contain the gold of several old beach 
lines converging toward Cape Nome, and that the gravels from which 
they were derived may not originally have carried any very notable 
amount of gold. -

GENERAL DEVELOPMENT. 

Some improvements affecting in greater or less degree nearly the 
entire region were carried on during the summer and merit notice. 
Among them is the extension of the railroad formerly known as the 
Wild Goose, later as the Nome Arctic, and now as the Seward Penin-
sula Railway. In 1905 this road was extended from a point east of 
the summit of King Mountain into the low saddle north of it, near the 
part of the Miocene ditch known as the "Ex." In 1906 the road was 
continued northward and eastward through the valleys of Nome 
River and Salmon Lake and thence down the east side of Kruzgamepa 
or Pilgrim River. When the Survey party left Nome in October the 
roadbed was completed and the tracks were laid nearly as far as 
Lanes Landing, on Kuzitrin River. During the coming summer 
(1907) the road is expected to reach Kougarok River, thus opening 
for development a region which to this time has been one of the most 
difficult of access on Seward Peninsula. 

The construction of the Seward and Pioneer (litches, which were 
begun in 1905, was carried forward in 1906, so that now both deliver 
water on the tundra north of Nome. The Seward ditch, the upper of 
the two, has an elevation of about 275 feet on Dry Creek. The 
Pioneer ditch is about 60 feet lower. There are, then, three ditches, 
the earliest being the Miocene, which supplies water on Glacier, 
Anvil, and Dexter creeks, bringing water from the upper Nome River 
dainage area to the vicinity of Nome. 

A wood-stave pipe line to carry water from upper Grand Central 
River into the Nome River basin is under construction by the Wild 
Goose Company. The greater portion of the trench in which the 
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pipe is laid between the intake at Crater Lake and the Nome River 
Grand Central divide is completed and about 1 mile of pipe put 
together. Part of the material for the remainder is on the ground, 
and more is being taken in this winter (1906-7). This line, if carried 
to Nome, as is now intended, will furnish water with greater head 
than any of the ditches yet constructed. 

Construction work on the power plant at the outlet of Salmon 
Lake was interfered with by litigation between rival claimants for the 
dam site and water supply, but will doubtless be taken up again as 
soon as the question of ownership is settled. 

Bull. 314-07-1O 



GOLD FIELDS OF THE SOLOMON AND NIUKLLTK RIVER 
BASINS. 

By PHILIP S. SMITH. 

INTRODUCTION. 

While the area drained by Solomon River and the Niukluk and its 
tributaries was visited by the writer for only a few (lays, it has 
seemed desirable to make a brief statement of some of the more 
important developments that have been under way since the prog-
ress report for 1905 was published. 

SOLOMON RIVER BASIN. 

DREDGING. 

In the Solomon River region few new developments were in prog-
ress. The most active work was being conducted at the dredge near 
Rock Creek and at the Big Hurrah mine. Outfits of one to ten men 
have been engaged along the river and its main tributaries, but last 
summer was so dry that most of the smaller operators could work only 
intermittently. 

The dredge on Solomon River has prviously been fully described, a 

During the last season work has gone on uninterruptedly and, as far 
as could be learned, in a manner highly satisfactory to the owners. 
Much ground has been handled at a low cost. The dredge seems to 
be efficient in cleaning gold from the bed rock. This was a matter of 
a good deal of importance when the availability of a dredge was first 
discussed and is one of the vital points which should be thoroughly 
considered by anyone who contemplates undertaking dredging opera-
tions. Too much emphasis can not be placed on the preliminary 
investigations which should always precede the construction of a 
dredge, since the neglect of these considerations has often resulted 
in financial failure. It is not only necessary to have efficient man-
agement, but it is also of prime importance that the ground should 
be thoroughly prospected before a dredge is l)uilt. A dredge is a 

a 7 H.. Go mining on Seward Penlnaula: Bull. U. S. Geol. Survey No. 4, 1906, pp. 
13$-137. 
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very costly machine, and unless an area of sufficient size and rich-
ness to repay the cost of the dredge and pay interest on the invest-
ment is obtained it is better not to consider this form of mining. It 
may seem a waste of time to state so self-evident a fact, but the 
number of abandoned dredges whith have not paid for themselves in 
different parts of Seward Peninsula bears ample testimony to the 
neglect of this most simple precaution. 

LODE MINING. 

Work at the Big Hurrah mine on Big Hurrah Creek has continued 
during the past year on practically the same scale as formerly. No 
new developments had occurred at the time of the writer's visit. 
This mine still continues to be the only productive lode-gold mine in 
the entire district. About forty or forty-five men are employed at 
the mine and at the stamp mill, which is close to the mine. 

PLACER MINING. 

During the winter of 1905-6 work in the Solomon River region was 
carried on much more extensively than during the previous winter. 
It was recognized that the lower wages paid during the winter, 
coupled with the fact that the walls in deep gravel cuts stand better 
than when the frost is out of them in the summer and caving takes 
place, allowed the most economical development of many, of the 
properties. From reliable sources it has been ascertained that ap-
proximately forty men were employed on Solomon River and its 
tributaries during the winter of 1905-6. Though no accurate figures 
could be obtained, it is estimated that about $75,000 was taken out 
during the winter. The figures for the production during the last 
summer are too vague to permit even an approximate statement. 

NIIJKLUK RIVER BASiN. 

The areas in the Niukiuk basin in which minerals of economic 
importance have been worked during the last year may be (leserihed 
according to their geographic position on the different tributaries of 
the river. The main productive tributary streams from the mouth 
of the Niukluk toward the head are Fox River, Melsing, Ophir, Gold-
bottom, and Elkhorn creeks, and Casadepaga River. 

BENCH GRAVELS OF THE NIUKLUK. 

In the whole region there are practically no winter mines, and this 
has a very detrimental effect on the growth of the district. The 
miners are driven to some of the other camps which offer wintr 
work; and those who are faithful and industrious are retained in the 
field to which they have gone, and only those of lesser ability drift 
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back, after the break-up, to the summer work in the Niukluk region. 
This criticism applies only to the laboring men and is not intended 
in the least to reflect on the prospectors and miners who are develop-
ing their own ground or holding responsible positions with any of 
the larger companies. 

To meet this annual exodus many of the more foresighted business 
men are attempting to develop winter workings which shall give 
employment to a more permanent population. Explorations with 
this end in view are being carried on in the deep gravels that occur 
along the Niukluk between Ophir and Camp creeks. This work has 
not progressed sufficiently'to prove the value of the ground, but from 
the returns so far obtained further outlay is justifiable. During the 
last summer two men sunk a shaft 40 feet through these gravels. 
A section of this shaft is of interest not only as giving the succession 
of sands and gravels, but also as indicating the frozen conditions. 
The ice, on melting, so undermines and caves a shaft that its preserva-
tion during the summer is extremely expensive. The section in the 
shaft is as follows: 

Section of bench gravels on Niukluk River between Ophir and Camp creekx. 
Feet. 

Vegetation and muck 2 
Pure ice.. 10 
Sand and ice 15 
Rock fragments, etc.; much mica 
Sand and ice 1 
Frozen gravel, carrying values 12 

Up to the close of last summer no rich pay- had been found in the 
benches along the N iukluk. Summer work in these benches will be 
costly and should be abandoned in favor of winter work. 

FOX RIVER. 

On Fox River some mining had been in progress during the past 
year, especially- on I X I. Gulch, a small tributary to Fox River 8 or 
10 miles from Council. The rocks in the neighborhood are almost 
entirely schists and greenstones, but near Horton Creek there is a 
massive limestone member which forms a prominent topographic 
feature. The contact between the limestones and schists was not 
examined in detail and it is not known whether it is mineralized or 
not. The output from Fox River will be rather small, as the num-
ber of workers is limited. 

MYSTERY CREEK. 

On Mystery Creek, a STn~III tributary of the Niukluk from the 
north, a small amount of gol 1 has been won, but the work was con-
ducted on a small scale. 
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BEAR CREEK. 

The gravels which form the broad flat through which the Niukiuk 
flows were prospected in the winter of 1905-6 on Bear Creek. Two 
shafts were sunk to a depth of about 50 feet, and fine sand, which was 
reported to be in many respects similar to beach sand, was found. 
The excitement attendant on the finding of old beaches in the Nome 
region has so stimulated the imagination of many of the prospectors 
that they see beach sand in all kinds of gravel. The so-called beach 
sand was not seen by the writer, and so no defmite report can be made 
on the statement, which, if true, is of considerable importance in 
unraveling the complex history of the gold-bearing portions of Seward 
Peninsula. The scanty information at hand, however, leads to 
much doubt of the sea-beach origin of these sands. The reason for 
the doubt rests largely on the shape and size of the basin that would 
result if the whole region were depressed so as to bring the so-called 
beach down to sea level. Such a change would result in a narrow 
estuary,nowhere much over 4 miles in width, and in some places—as, 
for instance, 6 miles north of White Mountain—not over three-fourths 
of a mile. In such a body of water, wave and current action, the pre-
dominant activities in beach formation, would be very ineffective, 
and muds, silts, and river wash would be much more characteristic 
than clean beach sands. In this connection it is perhaps desirable 
to poiiit out that the presence or absence of gold is in no measure 
dependent on sea beaches except under certain special conditions 
such as exist around Nome. The United States has a shore line coin-
posed of thousands of miles of beaches, and yet not 1 per cent of this 
entire length is auriferous in economic quantities. The idea, there-
fore, that old beaches and rich gold deposits are necessarily inter-
changeable terms should be discarded 

MELSING CREEK. 

On Melsing Creek, which was formerly one of the most productive 
streams in the district, not very much gold has been taken out during 
the last season. This was largely due to the extremely unfavorable 
weather conditions. It was so dry that only in the latter part of the 
season could enough water be obtained for mining purposes. When 
it did rain, so much water came down that it could not be hand led by 
the miners, and consequently much of the rich ground was flooded. 
At the time of the writer's visit the only work in progress was near 
the junction of Basin and Melsing creeks. At this place the course 
of the pay streak, which lies only a few feet above the present stream 
level, is very sinuous and suggests that these gravels were laiddown 
by a stream of relatively small size meandering widely on a flat slope. 
A feature of some interest was the occurrence of large gramte and 
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quartzite bowiders, reaching 18 inches in diameter, in a layer of muck 
and decomposed vegetable matter lying above the gravels. The 
granite is .but slightly decomposed and the bowlders are rather angular. 
These facts suggest a different transporting agent than running water. 
Associated with the auriferous gravels are in many places thin strata 
of cemented gravels in which the cementing material is mainly calcite. 
The cemented character prevents the separation of the gold in the 
sluice boxes, so that if much of this sort of gravel should be encoun-
tered recourse to some method of crushing would be necessary. 

On Melsing Creek a method of preparing the sluice boxes which has 
not been seen in any other part of the peninsula was noted. This 
consisted of nailing a strip of canvas or cocoa matting on a plank 
slightly narrower than the bottom of the sluice box. On top of the 
canvas a strip of galvanized-iron screen, with about one-fourth inch 
mesh and the same width as the plank, was fastened. In use, this 
plank was placed in the bottom of the sluice box and the riffles laid 
on top, thus holding it in position. To clean, the plank was taken 
out of the sluice box, turned upside down, and pounded with a ham-
mer or mallet. Although no comparative figures were available to 
prove the added efficiency of the sluice boxes thus equipped, the 
operator was completely satisfied with the results, as he was con-
vinced that the additional saving of gold was very great. It is of 
course not necessary that every box in a set should be equipped with 
such a false bottom. Individual practice and study will determine 
the most effective number for different kinds of gold. 

OPHIR CREEK. 

Ophir Creek still continues to be the most productive of the tribu-
taries of the Niukiuk. The development of the placer claims along 
its course and on it.s iiiain tributaries such as Dutch, Crooked, and 
Sweetcake creeks—has constantly demanded additional water supply 
with greater head. To meet this demand high-level ditches have 
been constructed, but it was early recognized that even under the 
most favorable circumstances Ophir Creek could not be relied on to 
meet the growing demands. Consequently it has been necessary to 
lead water from other drainage areas into the Ophir Creek basin. 
The largest operation of this kind has been successfully carried out 
and undoubtedly permitted mining which the dry weather of last 
summer would have otherwise prohibited. This ditch takes water 
from Pargon River at Helen Creek, a small tributary about 2 miles 
north of the summit of Mount Chauik. The ditch is 11 miles long, 
and in many places, where the slopes are excessive, flumes have been 
constructed. The water is led around the eastern flank of Mount 
Chauik and thence across the divide into the Ophir Creek basin, in 
order to obviate additional ditch construction, the water is discharged 
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into Ophir Creek and taken up again lower downstream by one of the 
existing ditches. It was estimated that about 8,000 miner's inches 
of water were available from the Pargon, but during the dry period 
of last summer only about 500 inches were delivered by the ditch. 

Another project for leading water from Pargon River to Ophir 
Creek is under way, but as yet actual ditch construction has made 
little progress. Up to the present time the work of the company has 
been devoted mainly to surveying the course for the ditch, making 
preliminary observations, and acquiring rights of way. The proposed 
ditch will take water from a point considerably below the completed 
one, and for that reason should have more water available. 

The operations on Ophir Creek during 1906 were carried on less by 
individuals and more by large companies than in previous years. 
The most active work had been done by the dredge at the "Portage," 
by elevators near Sweetcake and Dutch creeks, by derricks a little 
above Dutch Creek, and by shoveling in near the mouth of Crooked 
Creek. Above Crooked Creek no work has been done on Ophir Creek 
during the last summer. In regard to the tributaries it may be said 
that a little mining has been done on Sweetcake Creek, but the values 
do not seem to extend much more than a mile above its mouth. On 
Dutch Creek a -little mining has also been done. The small stream 
joining Ophir Creek near claim "19 above" has been prospected, but 
does not seem to carry values above its mouth. Along Crooked Creek 
for a distance of 2 miles the creek has been worked continuously all 
summer by parties ranging in size from 2 to 14 men. The fact that 
almost all the side streams carry gold has led to an enrichment of 
the main-stream gravels. Practically every one of the bonanzas of 
Ophir Creek has occurred in the main stream at the junction of a side 
stream. The recognition of this feature, which also prevails on 
many other streams, should be of some assistance in prospecting 
undeveloped regions. 

RICHTER, CAMP, AND GOLDBOTTOM CREEKS. 

Richter Creek, the first tributary of the N iukluk from the south-
west above Ophir Creek, although the goal of one of the stampedes 
that took place a few years ago, seems now to be exhausted and its 
output is negligible. Camp Creek has been worked by prospectors 
during the last summer, but the locations have been made mainly on 
the gravels near the Niulduk. The mine described on page 148 may 
be cited as an example of this kind of development. Goldbottom 
Creek and its branch, Warm Creek, tributary to the Niukluk a little 
above Camp Creek, have produced some placer gold during the last . 
summer. Activities, however, have not been pushed with as much 
vigor as in previous years, only two or three small parties having been 
working on these creeks. 
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ELKHORN CREEK. 

Elkhorn Creek has also been a small producer during the last year. 
The operations have been carried on fQr a distance of about 2 miles 
along the stream, but the largest amount of work has been done 
near the mouth. The section exposed in pits at the junction of the 
Niukiuk and Elkhorn Creek is as follows: 

Secticm at junction of Niukink River and Elkhorn Creek. 
Feet. 

Vegetation 2 
Clay and muck 4 
Sands and gravel8 4 

The lowest member showed considerable cross bedding in the 
sands associated with the gravels, thus indicating the variable char-
acter of the water by which they were deposited. Numerous pieces 
of wood in a more or less decomposed condition were found in the 
gravels. The surface form and internal structure suggest that the 
deposit is an alluvial fan of Elkhorn Creek rather than the flood plain 
of Niukiuk River. Work on this creek was abandoned before the last 
week of September and, owing to the absence of miners, no estimate 
of the production or tenor of the gravels could be obtained. 

CASADEPAGA RIVER. 

MOUTH TO BONANZA CREEK. 

The general impression of the mining which had been done along 
the Casadepaga in 1906 was that the work had been carried on more 
by prospectors than by active settled companies. As a result of this 
method of work the production from the stream and its tributaries 
will probably be small. On the lower course of the river as far as 
Bonanza Creek no mining had been in progress. Near Bonanza 
Creek two camps had been established to work the low bench gravels 
of the Casadepaga. These camps, however, have employed only 
two to five men each, so that not much work has been accomplished. 
A little work had been done on Bonanza Creek, but it was not visited. 

BONANZA CREEK TO PENELOPE CREEK. 

From Bonanza Creek to Penelope Creek the river gravels have been 
extensively prospected during the summer by a drill with a crew of 
six men, with the aim of determining the character of the ground. 
No statement as to the results of this work can yet be made. One 
peculiar feature noted in drilling below the mouth of Penelope Creek 
was that on certain of the river bars gold occurs on the surface and not 
on bed rock. There is no false bed rock of clay at these places and 
the surface concentration is due to the washing away of the gravels 
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of the bars during periods of flood, the particles of gold previously 
contained in the gravels being left behind because of their greater 
weight. On Big Four Creek, a tributary of the Casadepaga from the 
south between Bonanza and Penelope creeks, only assessment work 
has been done during the last summer. On Birch Creek, which flows 
into the Big Four about 5 miles above the Casadepaga, two camps 
have been engaged in working creek gravels below Shea Creek. 

At Dixon Creek, 2 miles above Big Four Creek on the Casadepaga, 
there has been some development work. The bed rock at this place 
is schist and limestone, the creek appearing to follow the contact 
more or less closely. As this contact is in many other places the 
locus of mineralization it would seem desirable to further investigate 
the gravels of this creek and of the Casadepaga near its junction. 

PENELOPE CREEK TO MOONLIGHT CREEK. 

Penelope Creek is now the terminus of the Council City and Solo-
mon River Railroad and by this line is about 32 miles from Solomon. 
There have been two camps on this creek, one near the mouth and 
one about a mile above. The upper camp has been the most active 
during the last summer. Four men have been employed and the 
()Tavel has been handled with horse scrapers. A short ditch has been. 
constructed at a low level, but, as in other parts of the peninsula, con-
siderable difficulty has been experienced from lack of water. 

On Goose Creek only two men have been mining during the last 
summer and according to local reports not much more than wages 
has been produced. Three-fourths of a mile above Goose Creek there 
is a broad bench of gravels trenched by the Casadepaga which shows 
good values. Mining on this flat, however, has been inactive, pend-
ing the completion of a ditch from Moonlight Creek. (See p. 154.) 

No mining except assessment work was done in 1906 on Canyon 
Creek. On Banner Creek also work was practically at a standstill. 
It is reported that all the gravels on the latter creek have been 
turned over and that the only values left are those that have been 
lost by the primitive methods in vogue when the creek was first 
worked. .Certain claims are, however, held by annual assessment 
work, but the yield is seldom more than wages. 

Willow Creek, which is noted on some of the Survey maps as Left. 
Fork, is locally known as Lower Willow in order to distinguish it 
from Upper Willow Creek, also a tributary of the Casadepaga. 
Upper Willow Creek enters the river from the south about a mile 
west of Johnson Creek, while Lower Willow Creek has its mouth 
nearly opposite Ruby Creek. At the mouth of Lower Willow Creek 
two men have been working all summer. A mile above the mouth 
two men have been at work, but have been much hampered by the 
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lack of water. A mile above the forks of Wilson and Lower Willow 
creeks two men have been doing some work, but operations were 
suspended late in the seaon to allow the installation of a California 
grizzly. About 1 miles above the fork of Wilson and Lower Wil-
low creeks two men had been employed all summer. They stated, 
however, that the claim had been previously worked out, and their 
operations this summer consisted merely in saving some of the values 
that had been lost in the earlier mining. A short ditch at a low level 
takes water from the upper part of the creek and carries it to the 
discovory claims, a distance of about 2 miles. The geology of the 
region at the forks of Willow Creek is complex, the bed rock con-
sisting of limestone and both chloritic and graphitic schist. The 
gold of this part of the stream has probably been derived from a 
near-by source. Mineralization is evident in at least two places at 
the schist and limestone contacts on the south side of Lower Willow 
Creek. At one place sulphides were recognized in a quartz vein, 
and numerous copper stains on weathered vein stuff were found on 
the summit of the divide bet*een Lower Willow Creek and the Casa-
depaga near the head of Ptarmigan Creek. 

On Ruby Creek two parties have been at work during the last 
summer, but the creek is now exhausted. It is said that the values 
have been more completely extracted from the gravels of this creek 
than from those of any other stream in the Casadepaga drainage, so 
that reworking these gravels in the future will not be remunerative. 

On Moonlight Creek the main activity during the last two years 
has been ditch building. This creek heads in a series of bare lime-
stone hills with steep slopes, so that the run-off is high. The ditch 
lias an intake at an elevation of about 500 feet. It is proposed to 
carry the ditch across Canyon Creek to the broad bench of Casade-
paga River about three-fourths of a mile southwest of Goose Creek. 
The water supply from Moonlight Creek will be augmented by a 
ditch line from Upper Willow Creek with its intake at such a level 
that it delivers water to the ditch at Moonlight Creek at an eleva-
tion of 500 feet. It is estimated that the ditch will have an average 
delivery of 1,500 to 2,000 inches of water. 

An eighth of a mile below the junction of Moonlight Creek and 
the Casadepaga there has been some slight exploration of the bench 
gravels that occur a few feet above the level of the river. The 
gravels seem to be typical river gravels, but the floor on which they 
rest is rather uneven. Old channels have been reported in this dis-
trict, but the rumors could not be investigated. Above Moonlight 
Creek there have been no mining ,operations on the Casadepaga 
during the last season. 
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AURIFEROUS LODE DISCOVERIES. 

During the last few years there has been a noticeable increase in 
activity in the search for lode mines, with the result that several 
veins of promising character at the outcrop have been located. As 
has already been stated, the Big Hurrah mine is the only gold-
bearing lode mine in operation in the district at the present time, 
but this condition can hardly prevail long. 

DESCRiPTION OF LOCALITIES. 

A very promising ledge of quartz has been located on the divide 
between Goldbottom and Ophir creeks near the head of Crooked 
Creek. The lode occurs near the contact of limestone and schist, 
and specimens show considerahIe free gold. It is reported to run 
nearly $40 to the ton, but it is not known how the sample was col-
lected. This discovery seems to be very significant in connection 
with the fact that the gold in many parts of Crooked Creek is very 
sharp and angular and much of it has quartz fragments attached. 
A specimen of gold seen near the mouth of Crooked Creek, derived 
from a placer deposit at that place, was of such fragile shape and 
crystalline form that it seemed impossible for it to have been carried 
more than a few feet from the vein from which it was derived. 

Another lode which has recently been found is located about half 
a mile southeast of Post Creek, a tributary of the Niukiuk from the 
north. This vein has quartz as the gangue mineral, occurs at the 
contact of a schist and limestone, and is about 8 feet in width. 
According to reports it shows considerable free gold, and the values 
obtained by crushing and panning indicate that the vein would run 
nearly $35 to the ton. No responsibility is assumed for this state-
ment, as it is not known how the sample was collected. It is an 
interesting speculation whether or not the vein on the divide at the 
head of Crooked Creek and this vein near Post Creek are connected. 

Still another lode has been located on the south side of the Niuk-
luk near the head of Camp Creek. No specimens were seen from 
this vein, and the descriptions were meager. They sufficed, how-
ever, to make it certain that a quartz vein carrying free gold in visi-
ble quantities has been found at this pince and that developments 
are being pushed as efficiently as a small force and funds permit. 

In addition to these well-authenticated finds, there are numerous 
rumors of other lode locations. These reports seem to indicate 
clearly that more and more attention is being paid to the search for 
lode deposits throughout the district. 
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ASSOCIATION OF LODES AND CONTACTS. 

In view of the fact that all the lodes so far discovered are in close 
proximity to the limestone-schist contacts, it may be interesting to 
point out that Brooks, Collier, and Hess, in a manuscript which has 
not yet appeared in print, have suggested that these contacts may be 
zones of weakness along which ore-bearing solutions could most easily 
penetrate. If this suggestion is verified by subsequent closer inspec-
tion of a large number of examples, it will be of immense importance 
in directing the prospector to the more likely places of mineralization. 
It must be remembered, however, that in making so broad a general-
ization it is not intended to assert that in every place where a con-
tact is found a deposit of economic importance will occur. The state-
ment simply means that a valuable ore deposit is more likely to occur 
at such a place than at any other. If, however, the shattered and 
easily pervious condition which is so commonly associated with these 
contacts is duplicated elsewhere, ore deposits are just as likely to occur 
in those places as in the contact zone. 

SILVER-LEAD ORE. 

On Omalik Creek, a branch of Fish River, which is a tributary of 
the Niukluk, a silver-bearing galena lode has long been known. This 
vein was the first lode discovered in Seward Peninsula, and its dis-
covery dates back to 1881. Since that time it has been worked more 
or less intermittently without producing much metal. During the 
last summer renewed attempts were made to reopen the vein. The 
mine was not visited by any member of the Geological Survey, but 
from the current reports it seemed to be the intention of the company 
to spend the summer months in taking in supplies, but active mining 
operations were not to be commenced until the freeze-up occurred. 
The high cost of supplies and labor makes this undertaking one of 
great expense. 



UEOLOGY AND MINERAL RESOURCES OF IRON CREEK. 

By PHILIP S. SMITH. 

INTRODUCTION. 

Iron Creek, one of the largest tributaries of the Kruzga mepa, joins 
that river near the great bend about 11 miles east of Salmon Lake. 
Although really continuous, Iron Creek bears three names in different 
parts of its valley; thus from its mouth to Left Fork, a distance of 7 
miles, the stream is called Iron Creek; above Left Fork as far as 
Eldorado Creek, a distance of 1 mile, it is called Dome Creek, and 
from Eldorado Creek to the divide it is called Telegram Creek. This 
confusion of names is due to the interpretation of the mining laws 
which 'permits the staking of additional claims on different creeks— 
i. e., creeks having different names. There are four main tributaries, 
the three largest being from the south and the fourth and smallest 
from the north. 

Owing to the fact that some errors occur in the reconnaissance map 
of 1900," the only map prepared by the Geological Survey of this 
region, it has seemed advisable to correct such inaccuracies as were 
noted in a hasty trip along the stream in 1906. .Much assistance in 
platting the district was afforded by the transit notes of a ditch survey 
made by J. M. Love, of the Gold Beach Development Company. A 
corrected map of the Iron Creek basin is shown in fig. 8. It will be 
noted that this basin is roughly triangular. The western side of the 
triangle forms the divide between the drainage of the Kruzgamepa 
and that of Iron Creek. The southern side of the triangle in the west-
ern part separates the Iron Creek drainage from the headwaters of 
Gassman and Venetia creeks, . both tributaries of Eldorado River. 
The divide from Venetia Creek is low, being only about 800 feet above 
the mouth of Iron Creek, or 1,000 feet above the sea, so that it affords 
a good route for a road to Nome. The eastern portion of the southern 
side of the triangle forms the divide between the Iron Creek and Casa-
depaga drainages. A low pass, with an elevation of about 1,000 feet, 
permits a good wagon road to run up Telegram Creek and down Lower 
Willow Creek to the Council City and Solomon River Railroad, a 
distance from the junction of Iron and Canyon creeks of 13 miles. 

a Reeonnah s nc in ('ape Norma and Norton Bay regions, Alaska, 1n 191x); a peclal pubilcation of 
thy+ T1_ R_ (:anl anrt•..~. tanm 17 
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Now, however, that the Seward Peninsula Railway from Nome to 
tbe Kougarok has been completed beyond the mouth of Iron Creek, it 
is probable that with reasonable freight rates the use of the wagon 
roads will decrease, though freight is now delivered at Iron Creek by 
winter hauling from Nome for only 2 cents a pound. The northern 
side of the Iron Creek drainage basin forms the divide from Sherret 
Creek and several smaller streams which flow northward into the 
Kruzgamepa. 

0 2 4 6 mileS 

Trail 

Fio. 8.—Sketch map of iron ('reek basin. 

PHYSIU( IAP1IY. 

STAGES OF VALLEY CUTTING. 

The physical features of the district are complex, and only the more 
striking facts can be presented here. An older topography, in which 
the present stream is intrenched, is preserved in the upper slopes of 
the valley walls. In this portion the bed rock is so covered over that 
exposures are practically wanting. This is due to a period of erosion 
and the accumulation of a heavy mantle of waste that reaches nearly 
to the top of the divide. The higher portions of the divides are gen-. 
erally bare, consisting of ftuitastically curved pinnacles of rock from 
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which taluses with steep slopes, practically uncovered by vegetation, 
descend, gradually merging with the smoother moss-covered slopes of 
the middle portion of the valley walls. 

The streams in their ower courses flow in rock-walled canyons. In 
tracing any one of the streams headward the canyon is found to 
decrease in height and to merge gradually with the older topography 
previously mentioned. The history of these features suggests that 
the former topography of gentle slopes and wide, open valleys was pro-
duced by the long-continued erosion of rivern and weathering. Sub-
sequently uplift of the region renewed the down-cutting power of the 
streams, so that canyons were carved in the floors of the old valleys. 
This erosion allowed rapid reassortment of the old gravels and waste 
and thus effected the concentration of any gold or other heavy min-
erals which may have been contained in the gravels. 

The canyon cutting ceased, however, before it had progressed 
beyond the lower portions of the streams. The interruption was pro--
duced either by a movement of the land or, as is more probably the 
case, by a climatic change which decreased the amount of water trans-
ported by the streams. Such a change may have also been respon-
sible for the disappearance of the local glaciers which were formerly 
present in the Kigluaik Mountains. Whether the climatic change had 
anything to do with the retreat of the glaciers or not is, however, of 
slight importance in this discussion. Some change must have occurred, 
for the streams are no longer down-cutting but actually building up 
the floors of their valleys. The reason for believing that the change 
must have been one which affected the rainfall rather, than the eleva-
tion of the district with respect to sea level is based on the shape of 
the rock canyon. The canyon has a broad, swinging course which is 
so symmetrical that it could not have been produced by the straggbng 
present stream, which occupies only a small portion of the floor 
between the rock walls. Many other streams in different parts of 
Seward Peninsula show this same feature. The extensive develop-
ment of this phenomenon suggests a widespread cause, such as cli-
matic change, rather than a local cause, such as uplift. 

EVIDENCES OF GLACIATION. 

Another feature of some theoretical interest is the presence of gran-
ite bowlders on the divide near the low sag at the head of Mattis Creek. 
In the rapid reconnaissance it was impossible to examine the district 
with sufficient care to make a final statement as to the origrn of th 
bowlders. it is known, however, that there is no granite of si' ii ho 
character south of the Kigluaik Mountains. Furthermore, the graim h 

bowlders are unweathered, showing that they have not been in then' 
present position a very long time geologically. Although time question 
has not been carefully studied in the field, it is suggested that possly 
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these bowlders have been brought by glaciers from Kigluaik Mountains 
and carried into their present position by ice blocks floating on a lake 
formed by glacial obstruction of the drainage. This suggestion is to 
be regarded only as a working hypothesis, but it fits in with the known 
facts, which may be summarized as follows: The angular, unweath-
ered form and foreign character of the granite and the presence of 
shore lines at considerable elevations. Lakes of this type are com-
mon in regions that are at present glaciated, and evidences of such 
lakes have been recognized in many places where glaciers have now 
disappeared. 

GENERAL GEOLOGY. 

The bed rock of the district belongs to the Nome series. It consists 
of a series of much faulted and contorted limestones and schists and 
some greenstones. The greatest development of limestone occurs in 
the lower part 'of Iron Creek, but a great number of thinner beds inter-
laminated with schists are encountered even up to the headwaters. 
It is believed that the numerous alternations of schist and limestone 
are indicative of the source of the Iron Creek gold. Although no 
extensive proof of mineralization at the limestone-schist contacts has 
been found in this locality, the fact that such contacts are the loci of 
mineralization has been very well established in other parts of Seward 
Peninsula. 

The rocks of the Iron Creek district trend northeast and southwest 
and dip toward the southeast, but there are numerous exceptions to this 
general direction, as the rocks are complexly folded and faulted. The 
deformation and consequent shattering that the rocks have undergone 
has undoubtedly resulted in the formation of zones of pervious rock 
in which mineralization has taken place. The streams also have taken 
advantage of the northeast-southwest structure and practically all the 
tributaries are arranged parallel to this direction. 

In lithologic character the rocks are similar to the Nome series as 
described for other parts of the field. The schists present two main 
lithologic facies, namely, graphitic and chloritic. No boundary 
between the two can be drawn at the present time, although it is 
believed that detailed study would solve their interrelation and struc-
ture. The chloritic schists are, most extensively developed in Iron 
Creek below Telegram Creek.. They are thinly laminated, with wavy 
cleavage, and rusty brown to greenish gray in color. Chlorite and 
quartz are the only minerals distinguishable in the hand specimen. 
Graphitic schists are most abundant on TelegramCreek above Eldorado 
Creek. These rocks are in general but slightly schistose and would 
better be described as dark, nearly black, graphitic quartzites, with 
here and there schistose phases. Hand specimens show considerable 
quartz and a little chlorite. The other constituents are not distin-
guishable by the eye, though the presence of graphite is recognized 
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by its soiling the hands. Here and there some sulphides are found, 
especially in the places where dislocations occur. 

The greenstones which ,occur in the Iron Creek region have not been 
studied in detail, but seem to be similar to those found in the adjacent 
country nearer Nome. If this correlation is correct, they are mainly 
of intrusive origin. Rumors were heard of an extrusive flow of green-
stone south of Iron Creek, but neither was it found in place nor was 
any float of an extrusive greenstone seen, so that doubt is felt about 
the occurrence of a surface flow. 

MINING DEVELOPMENTS. 

GENERAL CONDITIONS. 

Mining on Iron Creek has been much retarded by the inaccessibility 
of the region, but this obstacle is now disappearing with the building 
of railroads and wagon roads. Freight from Nome can now be deliv-
ered 1,y the Seward Peninsula Railway at the mouth of Iron Creek, but 
the schedule of rates was not learned. It has already been noted that 
in winter supplies can he brought in by team at a cost of 2 cents a 
pound. The cost of summer hauling by team to Iron Creek is now, 
owing to the good condition of the road to Nome, but little higher than 
the winter rate. 

DITCH CONSTRUCTION. 

In 1906 work on Iron Creek and its tributaries had almost ceased 
at the time of the writer's visit in the latter part of September. With 
one exception the work for the season seemed to have been carried on 
by small outfits of only one to five men each, and a liberal estimate of 
the output of the creek and tributaries for the year would not exceed 
$50,000. The most important work during the last season has been 
ditch construction, about 13 miles having been built. One ditch taps 
Eldorado Creek at a point 1 mile above its junction with Telegraph 
Creek and leads the water along the south wall of Iron Creek to a pen-
stock near the junction of Discovery and Iron creeks. A second ditch 
takes water from Canyon Creek 5 miles above its mouth and leads it 
along the east wall of Iron Creek, thence following the south slope of 
the valley to the west side of Discovery Creek, along which it runs 
southward to a point 2 miles above the mouth of the stream, where 
it crosses and extends along the east side of the valley to the penstock 
previously noted. Another ditch on the north side of Iron Creek, 
which takes its water from the junction of Telegram and Eldorado 
creeks, is also being constructed by the same company. Between 
sixty and seventy men at a time have been employed in the construc-
tion of these ditches. They were not con pleted until the latter part 
of September, so that water for washing t lie gravels was available for 

Buil. 314-07-----11 
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only about two weeks. The ground operated at present by the com-
pany is on Iron Creek at the mouth of Discovery Creek. A hydraulic 
elevator has been installed to handle the flood-plain gravels, and active 
mining operations will be conducted during the coming year. 

MINING ON MAIN STREAM. 

Between Discovery Creek and Left Fork on Iron Creek there is a 
fractional claim which has been worked for the last two years on a 
small scale. From one to five men have been employed on this claim 
all summer. The gold is coarse and easily saved. Both rusty and 
bright gold are found. The values occur in a thin pay streak on lime-
st one and in the cracks and crevices of this bed rock. The small amount 
of ground in this claim has prevented any large-scale developments. 

At the junction of Left Fork and Iron Creek three men have been 
continuously employed all summer working creek gravels. The 
method of working these gravels has been by means of a bed-rock 
drain and sluice boxes. Several nuggets worth $30 or $40 each have 
been found in this place. The bed rock is a much shattered limestone 
with thin bands of chloritic schist• both above and below it. 

A short distance upstream from Left Fork the largest nugget 
recorded from Iron Creek was found. This nugget weighed over 30 
ounces and was valued at $600 on the assumption that the gold was 
worth $18.50 an ounce. It is a fact of some significance that upstream 
from this point, which is about half a mile above Left Fork, the gold 
is all rusty, whereas below both rusty acid bright gold, occur. The 
reason for the absence of bright gold above is believed to be that this 
point marks the place where the older and newer valleys merge. In 
other words, upstream t lie creek flows in the nearly unmodified old 
valley, while clownstrea m l i it has cut below that level. The result of 
the dowii Gutting has been to wear some of the gold and expose fresh, 
shiny surfaces; whereas the gold that has been practically unmoved 
has a rusty* coating. 

Between Left Fork and Eldorado Creek only one camp was in opera-
tion in 1906.Five or six men have been at work at this place, but as it 
is understood that this portion of the creek has already been worked 
over three times it is doubtful whether subsequent work will be remun-
erative. The gravels are apparently similar to those already noted. 

Above Eldorado Creek the main stream, as has been previously 
stated, is called Telegram Creek. One man only has been at work on 
this stream during the last year. This claim is located at a point 
about a mile from the divide. The bed rock is mostly graphitic schist 
with some thin limestone and sehist hands. Several nuggets, worth 
as much as $100 apiece, have been found on this claim, and it is 
reported that very coarse gold is found even on the crest of the divide 
from Willow Creek. The water supply of Telegram Creek is small, 
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especially in a (Iry year, such as 1906. Often this lack has hindered 
or in large measure prevented exploration of the gold gravels that have 
been found by prospectors in this part of the Iron Creek basin. 

MINING ON TRIBUTARIES. 

On the tributaries of Iron Creek but little work has been done. 
Bunny Creek, the fifth stream which enters from the west below 
Canyon Creek, is not over three-fourths of a mile in length. Two 
men have done a littlework on this stream last summer, but it prob-
ably produced not more that $100 or $200. On Bobs Creek, the 
next small stream south of Bunny Creek, the only work (lone during 
the last season has been on the upper part. This claim has been 
worked with water brought over the divide from Willow Creek, the 
first tributary of the Kruzgamepa east of Rock and Shite creeks. 
considerable trouble has been experienced with the dii cli, a a large 
part of it is built on frozen ground, which melts under the water. 
This ditch carries only about 400 miner's inches of water. Even this 
small amount is more than is yielded throughout th,e season by Willow 
Creek, and it is proposed to extend the ditch next year 3 or 4 miles to 
Slate Creek. 

Easy Creek, which enters Iron Creek from the east opposite Bobs 
Creek, has shown good values in the lower portion. Three men were 
at work at this place last summer, but it closed (lown rather early in 
the season owing to the drought. Little more than assessment work 
has been (lone on the other claims along Easy Creek. rrhle next small 
stream to the south is Lulu or Benson Creek. Four imien have been 
operating on this creek the entire summer. On Rapid, Rocky, and 
Rabbit creeks, the three other small tributaries of Iron Creek from 
the west below Canyon Creek, little more than assessment work has 
been done during the last season, although they are completely si aked. 

Except on Canyon Creek, no work has been done on any of the 
larger tributaries of Iron Creek. On a little tributary of Canyon 
Creek called El Patron Creek, about 3 miles above the junction with 
Iron Creek, one man has been at work all su I r. However, but 
very little gold has been produced owing to the I L of water. It is 
expected that with the completion of the Canyon Creek (litch water 
may be purchased, so that work will be pushed with greater activity 
in the coming summer. 

SUMMARY. 

In summarizing the Iron Creek region it may be said that the gold 
is mostly coarse and easily save(l; that it has been (lerived from. a 
relatively local source; that water for the economic (leVelOplflent of 
the placers is at han(l, afl(l that the questions of freighting and trans-
portation are rapidly being effectively and satisfactorily settled. 



THE KOUGAROK REGION. 

By ALFRED H. BitooKs. 

INTRODICTION. 

"Kougarok district" is the name generally given to an auriferous 
gravel region lying in the central part of Seward Peninsula and 
drained, for the most part, by Kougarok River. This paper will 
describe, besides the drainage basin of the Kougarok, the other gold-
bearing streams tributary to Kiizitrin River. Investigations were 
begun in this field in 1900 by the writer,' assisted by A. J. Collier, 
soon after the first actual discovery of workable placers, and were 
extended by Mr. Collier in the following year. In 1903 the district 
was reexamined by Messrs. Collier and Hess, who prepared a state-
ment for a reportnot yet in print.' The writer was again in this 
field in 1906, spending about ten days in visiting some of the more 
important localities. The notes of Messrs. Collier and Hess have been 
freely drawn upon, but for the conclusions here advanced the writer 
is alone responsible. All of the surveys thus far made have been 
preliminary, and the data obtained leave much to be desired, both 
as to the details of the geology ard the (listribution of the placer gold. 

TOPOGRAPhY. 

The northwestern front of the Bendeleben Mountains slopes off to 
a lowland bashi, 20 miles long and 10 miles wide. On the southwest 
the basin walls gradually approach each other and finally constrict 
the valley to a width of about 3 miles, but 10 miles below it opens 
out again to the low ground encircling the east end of Imuruk Basimi, 
or Salt Lake, as it is popularly called. The north wall of the lowland 
basin slopes up gently to an upland, whose flat sumurnita stand at 
altitudes of 800 to 1,600 feet. Here broad, flat-topped interstream 
areas, diversified by some higher domes reaching altitudes of 2,500 
feet, are separated by wide valleys. As elsewhere in the peninsula, 
the upland sumnniits mark a former stage of erosion. After the entire 

a The Kougarok precinct" includes the entire drainage basin of Kuzitrin and Kru7.gamrpa rivers. 
6 Brooks, A. H., assisted by 6. B. Richardson and A. J. ('oilier: -' of the Cape Nomc 

and adjacent gold flelds of Seward PenInsula (in Reeonnalssanees In the cape Nome and Norton Bay 
region, Ala*ka. In 1900, a special publication of the U. S. (;l. Sur.', 1901). 

('oilier, A. J., A reconnaissance of the northn estern portion of Seward Peninsula: Prof. Paper U. S. 
Geol. Survey No. 2. 1902. 
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region was planated, uplift formed a plateau, which is deeply- dis-
sected by the present watercoui es. 

Kuzitrin River carries the drainage of the district southwestward to 
Imuruk Basin, a tidal inlet connected with the sea at Port Clarence= 
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This river meanders with sluggish current across the lowland basin 
already described, receiving numerous large tributaries fmni the 
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north, the longest being Noxapaga and Kougarok rivers and Garfield 
Creek. (See fig. 9.) A number of smaller streams heading in the 
Bendeleben Mountains are confluent from the south, but these are 
outside of the province here discussed. The northern tributaries 
find their sources in the upland region, through which they meander in 
valleys which have tortuous courses and whose wails are in many places 
broken by well-defined benches, many of them covered with gravel. 
Though the topographic features described show no great variety in 
character of the relief, there is abundant evidence that the physio-
graphic history of the region was far more complex than this simfle 
analysis would indicate. There were no doubt at least two and prob-
ably more epochs of planation. Moreover, the benches along the 
valley walls bear evidence that the uplift which brought about the 
incision of the present valleys was intermittent. 

As elsewhere in the peninsula, the dominant vegetation is moss. 
Timber is entirely absent, but thick growths of alder and willow are 
found along the watercourses. Grass, though not abundant, occurs 
in favored localities along the valley floors. The hill slopes are 
usually moss covered, with here and there some grass. Only on the 
highest summits and in sharply cut valleys is bed rock exposed, a 
feature of the region which makes it exceedingly difficult to decipher 
its geology. 

GEOLOGY. 

The stratigraphic units described in the reports referred to—the 
Kigluaik and the Nome series, including a subordinate member of 
the latter, known as the Port Clarence limestone—are represented in 
the Kougarok region. The limestone, schists, and granites of the 
Kigluaik series go to make up the Bendeleben Mountains, which 
stretch along the southern margin of the field here described. So far 
as known, these rocks have not been found to be gold bearing and 
need no further mention here. 

This older series is separated by a broad belt of alluvium, flooring 
the Kuzitrin Valley, from the schists and lirnestones of the Nome 
series, which form the country rock of the uplands and are also the 
source of the Placer gold. Here the Nome series is clearly divisible 
into two groups—(1) limestone and (2) a succession of graphitic 
phyllites and mica and greenstone schists, with some beds of semi-
crystalline limestone. The schist series is closely folded and faulted, 
and its stratigraphic relation to the massive limestone has not been 
definitely established. Collier's interpretation of the known facts 
leads him to the opinion that the limestone is the younger formation, 
while, on the other hand, the writer is inclined to the belief that the 
sehists overlie the limestone. The latter view finds support in the 
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fact that Moffit,a in the adjacent region to the northeast, found a 
schist series resting on a massive limestone formation. 

Be the stratigraphic relations what they may, the fact of the occur-
rence of two series, one essentially schistose and the other a massive 
limestone, is well established. 'Flie limestone occurs in one area 
with oval outline lying between Kougarok and Noxapaga rivers, atid 
in another of more irregular contour between Kougarok and American 
rivers. Between these two limestone belts lie the schists, which here 
exhibit great irregularity of dip, being closely folded and faulted. 

Besides the sediments above described, several types of igileous 
rocks occur in this region or immediately adjacent to it. Greenstone 
schists, which are probably altered intrusives, occur with the schis-
tose rocks. Dioritic rocks, some of them massive, others more or less 
schistose, are not uncommon among the schists as dikes and sinaI! 
stocks. A large stock of granite occurs a few miles northeast of the 
Kougarok-Arctic divide. There is a noteworthy hot spring near the 
margin of this granite mass. In the upper Kuzitrin Valley a large 
area is occupied by a basalt lava stream of recent age. 

As in the other placer districts of the peninsula, the schistose rocks 
appear to be the source of the placer gold. Quartz seams and small 
veins are common in the schists and many of them are iron stained. 
Reports from prospectors indicate that some of these veins carry gold, 
but, so far as known to the writer, no lodes of commercial value have 
yet been found. It is said that a copper-bearing lode has been found 
in this district. 

There appears to have been two generations of quartz intrusives. 
The earlier of these was injected previous to the extensive deformation 
of the schists, for its veins are crushed and sheared. The later intru-
sion, which cuts the first system of veins and is comparatively little 
deformed, appears to be more commonly mineralized than the first. 
The presence of the recent granite intrusion at a near-by locality sug-
gests a genetic relation between the second generation of quartz and 
the granite, but of this there is no proof. 

This district lends additional support to the view elsewhere set 
forth (pp. 25, 130-132), that the locus of mineralization lies at or near 
the contact between the schists and the ii (stones. There appears 
to be a close correspondence between the limestone and schist con-
tacts and the distribution of the placer gold, so far as determined. 

The alluvial deposits fall into three groups—(1) stream and river 
gravels; (2) the gravels, sands, and clays which floor the basin low-
lands; and (3) bench sands and gravels. Glaciation has taken place 
in the Bendeleben Mountains, but there is no evidence that these ice 
masses ever (Tossed the Kuzitrin Valley to the upland on the noth. 

a Momt, F. II., The Fairhaveti gold pluers: l(iill U. S. Oeol. SUrVey No. 247. l9(. 
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It is quite possible, however, that the basin of the Kuzitrin way have 
been in part covered by glacial ice at one time. 

The stream and river gravels, which constitute the best-known type, 
vary in character according to their place of occurrence. The devel-
oped placers are nearly all in the stream and river gravels. So far as 
known they carry, as a rule, only material derived from the basins in 
which they are found. Much of the material is well rounded, but that 
of the pay streaks in the placers is in many places subangular. Quartz 
usually dominates as a constituent of the pebbles. In some -streams, 
such as Kuzitrin River, the gravel bars are made up of iron-stained 
quartz, almost to the exclusion of all other material. Sands and some 
clay occur interbedded with the stream gravels, forming, however, but 
a small percentage of the bulk of the alluvium. In all the smaller 
streams and in parts of the larger ones a bed of clay or sandy clay, in 
which more or less vegetable matter is intermingled, forms the top-
most layer. This surface bed, which varies in thickness from 2 to 30 
feet and is called by the miners "tundra," appears to be a subaerial 
accumulation, due in part to the decay of vegetable matter and in part 
to the deposition of silts during the rainy season. Though sometimes 
explained as a lake deposit by the miners, its distribution and character 
seem to preclude lacustrine origin. 

The gravels, sands, and clays of the basin lowlands, forming the 
second type of alluvium, are known only where exposed by river ero-
sion. At such places they consist of material identical in every way 
with that of the first group except that the material is somewhat finer. 
Some fragmentary evidence furnished by drill records goes to indicate 
that much of the basin is filled by clay deposits whose genesis can 
probably be best explained by lacustrine action. The determination 
of the outline of this old lake and of the cause of its formation must 
await further investigation. It is worthy of mention, however, that 
the surface deposits of gravel and sand in the Kuzitrin basin probably 
as a rule do not exceed 20 or 30 feet in depth. This, however, applies 
only to the basin, for in the constricted part of the valley the gravel 
deposits probably have a much greater depth. 

Bench gravels are of common occurrence in the district. The best 
known are those along the main Kougarok between Taylor and Windy 
creeks, and these have proved to be auriferous. Similar deposits 
occur on the upper Kougarok, but have been little prospected. These 
bench gravels are of the same character as the alluvium of the present 
streams. The sands and gravels which form the extensive bench at 
the mouth of Quartz Creek and continuing up that stream to Dahl 
Creek are described on page 173. 

Another type of surficial deposit that deserves mention is the ground 
ice, which here occurs more extensively than in the Nome region. 
Along t he southein slopes of the valleys it forms in many places almost 
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continuous beds for several miles. It varies in consistency from a 
frozen mud to almost pure ice. Fragments of beaver-gnawed wood 
have been found in this ice at a number of places. The ice beds usu-
ally slope with the valley wall, and some of them extend up the hillside 
to a height of 100 feet above the stream. This ice can probably best 
he explained by the accumulation and subsequent solidification of 
winter snow, which has become buried by the talus and alluvium. 
The thick coat of moss, once established, effectually prevents the 
thawing of the ice. Ground ice is a perpetual source of trouble and 
expense to the ditch builders. 

I)EVEiA( )isIENT. 

This district was probably visited by prospectors as early as the 
summer of 1899, though claims were first staked during the winter of 
1899-1900, and it is unlikely that any actual discovery of gold was 
made until the following summer. A rush from Nome to the new 
field took place in March, 1900, and another in July of the same year. 
Harris Creek appears to have been the scene of'the first claim staking 
in March, and in July gold was found on Quartz and Garfield creeks. 
In August and September considerable gold was taken out of the 
shallow placers of these two creeks. In the meantime gold had been 
found Ofl the main Kougarok and many of its tributaries, but no 
claims were opened up. In 1901 there was a decrease in the gold 
output; for the shallow diggings were rapidly exhausted and no very 
rich gold had been found on other creeks. The remoteness of this 
field from transportation discouraged prospectors except those with 
good financial backing. There were no bonanzas to give an impetus 
to mining. Probably the most important (liscoveries were those of 
Kougarok River, but these could be exploited by the individual miners 
only during low stages of the water, and su(lden freshets often de-
stroyed the work of weeks of preparation. Thus the mining inter-
ests in the Kougarok district may he said to have lain dormant for 
several years, though some gold was produced every year, chiefly on 
I)ahl creek. With the successful construction of ditches at Nome 
caine a renewed interest in this outlying placer field. In 1903 T. T. 
Lane construct,ed a ditch from the head of Coffee Creek to a bench at 
the mouth of Dalil Creek, and this was the first long ditch in the dis-
trict. In the following years many more ditches were planned and 
surveyed. In 1905 and 1906 ditch construction went on with feverish 
activity, and by the end of last summer upward of a hundred miles of 
ditch were planned, about half being completed. The larger (litches 
can be enumerated as follows: 

The North Star ditch extends from Arctic Creek, on the east side of 
the Kougarok, to the mouth of Taylor Creek and up that stream about 
10 miles, with a total lenirth of 15.2 miles. The Cascade ditch takes 
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water from Taylor Creek, about 6 miles up, and discharges at the 
mouth of the creek. Both these ditches were completed in 1906. 
The Kougarok Mining and Ditch Company had one ditch in operation 
in 1906 and two more partly constructed. Of these the Homestake 
ditch, which heads on the Kougarok 3 miles above MackIm Creek 
and discharges at the mouth of Homestake Creek, with a head of 172 
feet, was completed in 1905. Work has been begun on the Altoona 
ditch, which heads 1 miles above the mouth of Washington Creek. 
A third ditch has been located, to be built up MackIm Creek, taking 
water from Schlitz and Reindeer creeks north of the Arctic divide. 
T. T. Lane has completed a ditch from Henry Creek, discharging at 
Homestake Creek. All the above-mentioned ditches discharge within 
a few miles of one another on Kougarok River and represent an aggre-
gate outlay that hardly seems warranted by the developments in 
placer mining. 

The Irving Mining Company has constructed a ditch from Washing-
ton Creek along the north slope of the Kougarok Valley nearly to the 
mouth of Mascot Creek. Another ditch that has been built on North 
Fork by the Northwestern Mining Company heads at the junction of 
Alder and French creeks and is to be built to the Kougarok, about 
7 miles being completed in 1906. The Lane ditch, from Coffee Creek 
to the mouth of Dahi Creek, has already been mentioned. Smaller 
ditches have been built or surveyed at various places, including 
Arizona, California, Coarse Gold, and Windy creeks. Besides these, 
there are many other schemes for ditch building which have not gone 
far enough to deserve individual mention.. 

The summer of 1906, being abnormally dry, was especially favorable 
for ditch construction, but worked havoc with those who were pre-
pared to sluice. It is perhaps well, however, that the managers of the 
large companies should know what they may expect and be able to 
include an allowance for a dry season in their estimate of cost. The 
records show that in the last seven years there have been two notably 
dry summers (1900 and 1906) and that therefore the last season is not 
by any means as abnormal as some promoters would try to make the 
public believe. 

Up to 1906 the Kougarok district could be reached from Nome only 
by an overland journey of about 100 miles or by a very circuitous 
water route via Teller, Imuruk Basin, and Kuzitrin River. From 
Lanes Landing, at the head of scow navigation on the Kuzit rin, 
freighting by wagon to the creeks cost from 6 to 15 cents a pound, the 
winter rates being much lower. J. M. Davidson and Andrew J. Stone, 
who are among the largest operators in the district,.have established 
a transshipping point on Kaviruk River, called Davidson Landing,a 

and built a road from this place to the upper Kougarok region, a dis-
tance of 40 miles. Small lighters can be towed directly from the 

'3 (aii.d locally Marys River. 
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ship's side at Port Clarence to Davidson Landing, So that at least one 
handling of freight is avoided. 

In 1906 the Seward Peninsula Railway was extended northward to 
the head of Nome River and then down the Kruzgamepa to Lanes 
Landing. Surveys have been made looking to a further extension of 
this line up the Kougarok Valley. This railway will bring the district 
into close touch with Nome and will do much to accelerate its devel-
opment. The recording office now at Igloo, 7 miles below Lanes 
Landing, will in all probability be moved to a more accessible l)oint on 
the railway. 

Mining operations in 1906 may he summarized as follows: One 
hydraulic plant was operated for a part of the season on a bench 
claim on Dahl Creek and two on the main Kougarok River above the 
mouth of Taylor Creek. The two latter utilized the plant to remove 
the overburden and part of the pay streak, bed rock being cleaned by 
hand. In 1)0th cases hydraulic lifts were operated. Considerable 
work was done on the lower four claims on 1)ahl Creek by shoveling 
into sluice boxes. Ground sluicing was done by a number of operators, 
notably on Windy Creek and on Solomon Creek, a tributary of Taylor 
Creek. Several claims were worked in a small way on Coffee Creek 
and on some of the tributaries of the Kougarok. 

A dozen outfits were engaged in mining the river gravels and some 
of the tributary gulches of the Kougarok above Mackim Creek, 1)Ut 

were handicapped during the earlier part of the season by lack of 
water and later by excess of water, which flooded them out. Below 
Taylor Creek, on the main Kougarok, attempts were made to exploit 
the bench gravels either by sinking shafts and drifting or by the aid of 
small hydraulic plants, but in most 1)laces the equipment was insuffi-
cient to produce anything more than meager results. Probably the 
most successful of these operations was the drifting on some benches 
on the west side of the Kougarok near the mouth of Taylor Creek. 
harris, Garfield, and other creeks received some attention. Chiefly 
owing to the inadequacy of the water supply it is unlikely that there 
were, all told, over 150 or 200 men engaged in productive mining in 
this region. 

It is thought that the amount expended ii (I II and purchase of 
claims during the last two years (1905-6) probn ly exceeds a million 
dollars. Such an expenditure hardly seems justified by the placer 
ground actually proved. The total gold output, including that of 
1905, is estimated at $5$5,000, distributed probably about as follows: 

Gold producLion of Koiqarok diRlriet, 1900-190i5. 

1900. siio,000 1904. . $150,000 
1901. 35,000 1905. 200.000 
1902 50,000 — - --
1903. 100,000 5$5, 000 



172 ALASKAN MINERAL RESOURCES IN 1906. 

T his amount is, however, only an approximation. It should he 
noted that this (toes not include the output of the entire Kougarok 
precinct, but only that part of the precinct which is described in this 
paper. The production of 1906a was very small, owing to the lack of 
water. 

DISTRIBUTION OF AURIFEROUS GRAVELS. 

To speak broadly, the auriferous gravels thus far discovered in the 
district fall into two zones which converge from lower Kougarok 
River. (See map, fig. 9, p. 165.) The larger zone, here termed the 
"Kougarok belt," stretches northwaM and embraces much of the 
Kougarok basin; the smaller zone, which appears less well defined, 
extends eastward to the Noxapaga, embracing the streams tributary 
to Kuzitrin River. This second zone will here be called the "southern 
belt." The Kougarok belt lies in a zone of schistose rocks, bounded 
on either side by the massive limestones. It furnishes, therefore, 
further evidence for the general law that the gold has its source at or 
near the limestone and schist contacts. Nor does the southern belt, 
so far as known, offer an exception to this rule. Each of these two 
belts embraces placers of the various types to be described below. 

SOUTHERN BELT. 

GENERAL DESCRIFFION. 

The auriferous gravels forming a broken fringe along the southern 
margin of the highlands which bound the Kuzitrin•basin on the north 
and west have certain features in common which justify the descrip-
tion of them as a unit. This belt includes the placers of Quartz and 
Garfield creeks, as well as those of the Noxapaga basin. 

The bed-rock geology of this belt is obscured, both by the extensive 
alluvial deposits and by the products of deep rock decay. It appears 
however, that a belt of graphitic phyllites and schists, including some 
calcareous matter, stretches across the upland lying between Kaviruk 
and Kuzitrin rivers. In many places these rocks carry quartz veins, 
some of which are stained with mica and quartz. Sehists occur north 
of the graphitic rocks, and still farther north these give way to a lime-
stone. Though it is impossible to delineate these formations exactly 
because of the deeply weathered character of the rocks and the absence 
of outcrops, yet it appears that most of the gold-bearing creeks cross 
the contact of the limestone and schist. 

The unconsolidated formations embrace (1) the present stream 
gravels, (2) the (kposits flooring the Kuzitrin lowland, and (3) the 
bench gravels. Of the first group, which embraces most of the work-

a Not a MngI operator t 1i'tr1et rsponded to a 1t(IU('St for information in .fppricp to pro-
duction. 
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ing placers of the district, little need be said, as they are fully de-
scribed on page 168. Little can be added to the (lescription of the 
second group already given. The terrace gravels merit some closer 
consideration. 

It has already been indicated that the upland region falls off from 
an altitude of about 1,100 feet to the Kuzitrin Valley floor (100 feet 
above sea level) by a gentle slope, here and there broken by a more 
or less well-marked terrace. The best defined of these terraces lies 
about lOt) feet above the present water level and is traceable from the 
mouth of Quartz Creek northward along the west side of Kougarok 
River to the point where the valley of the river emerges from the 
upland. A similar feature is found along the northern margin of the 
Kuzitrimi lowland, and the lower part of Turmier Creek and some of the 
tributaries of the Noxapaga are reported by Collier to be incised in 
deep gravel deposits, indicating an easterly extension of this same 
feature. Where exposed, the alluvium of which these terraces are 

(le up is nearly everywhere seen to be composed of the same charac-
tr of material—i. e., well-rounded and statified brown sands and 
gravels. Certain exceptions to this will be noted below. There can 
he no .doubt that these benches are the remnants of an extensive 
gravel sheet. In support of this view are the hillocks made up of 
stratified gravels which here and there stand above the floor of the 
Kuzitrin lowland. 

Xear the mouth of Quartz Creek the top of the terrace is about 125 
feet above the water and the gravels rest Ofl clay of unknown thick-
ness about 15 feet below water level. The exposed material consists 
of well-rounded gravel and sand. On going tip Quartz Creek the sur-
face of the gravel is seen to dip with the grade of the stream, and a 
mile below Dahi Creek about 100 feet of gravel and sand is exposed in 
the valley wall. Above this point this bed was not definitely recog-
nized, but it is believed to be represented by a white quartz gravel 
that is exposed on Quartz Creek just below the mouth of Dahi Creek. 
On the north side of Dali Creek valley a shaft sunk to a depth of 180 
feet was entirely in this white gravel and did not reach bed rock. It 
appears probable that these white gravels are a phase of the bench 
gravels of lower Quartz Creek and the Kougarok described above. 
fhe surface of these white gravels dips to the northwest under the 
trench occupied by Dahi Creek. In other words, the gravels under-
lying the pay streak at the Lane hydraulic mine and those of Dahi 
Creek are a part of the same bed. The surface of this same gravel 
deposit is believed to be exposed near the mouth of Joe Creek, a tribu-
tary of Quartz Creek. These relations are too complex to permit 
(letamled analysis here, but they point to the following conclusions: 
(1) The auriferous gravels of the Lane hydraulic mine, 1)ahl Creek, 
and Joe Creek constitute the same horizon; (2) they are underlain by 
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alluvium, forming the white gravels of Dahi Creek and the bench 
gravels of the lower part of Quartz Creek anti of the Kougarok, and 
these same gravels are found along the front of the upland near Gar-
field and Turner creeks; (3) this older gravel series is not believed to 
carry values, though it is known to be more or less auriferous. 

This last conclusion is borne out both by the prospecting and by 
theoretical considerations. In general the rich placers of the penin-
sula occur in alluvium which is subangular and which was deposited 
under conditions of subaerial decay rather than during floods. These 
bench gravels are, however, well rounded and stratified and appear to 
have been laid down during periods of flood, which are not favorable 
to a concentration of values. 

So far as known to the writer, the base of these gravels on bed rock 
has never been prospected. There is no reason to believe that the 
basement member may not be gold bearing, and in the opinion of the 
writer the chances of finding gold at depth is sufficiently good to war-
rant the outlay of the cost of prospecting them to bed rock. 

Though it is not proposed to describe them in detail, a few notes on 
the different creeks will be appended. 

COFFEE CREEK. 

A peculiar auriferous deposit was opened up during the winter of 
1906 on the upper part of Coffee Creek. Some rich placer ground was 
found in the angular talus of the valley slope, which appeared tobe 
almost in place. The gold occurs in 4 to 7 feet of angular schist and 
(ltmartz debris and weathered schist bed rock covered by 18 to 20 feet 
of muck. The quartz is iron stained, but does not appear to be aurif-
erous, and the gold probably came from the schist. The gold is angu-
lar, spongy, and bright colored. These facts indicate that the mate-
rial mined is the decomposed surface of a mineralized zone. The 
deposit has been traced about 1,000 feet, but being buried deeply its 
boundaries are not well known. It is indicative of the source of the 
gold and suggests at least the possibility of finding lode deposits which 
may carry values. 

The other placers of the upper part of Coffee Creek are, as a rule, 
buried under an overburden of muck 10 to 20 feet thick. The gravels 
are chiefly schist. and vary from 3 to 7 feet in thickness. Bench 
gravels similar to those of lower Quartz Creek occur near the mouth of 
Coffee Creek and are here said to carry some gold. 

DAHL CREEK. 

A bench at the mouth of Ihihi Creek, 20 feet above the present 
stream bed, has been a large producer. A section at this point is as 
follows: 
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Section at mouth of Dahl Creek. 
Feet. 

Muck 20 
Ferruginous gold-bearing gravel 3-4 
Sticky clay 
Barren white quartz gravel. 

The section of the creek placers is practically the same, for as 
already stated the two horizons are believed to be identical. A mile 
and a half above the mouth the lower gravels give way to bed rock, 
and above this point but few values have been found. 

QUARTZ CREEK. 

Quartz Creek for half a mile below the mouth of Dahl Creek appears 
to have been worked out, for no mining has been done there for several 
years. As yet no values have been found below this point. Some 
placer ground has been developed at the mouth of Joe Creek, but the 
pay streak does not appear to be extensive. 

TRIBUTARIES OF KUZITRIN RIVER ABOVE THE KOUGAROK. 

This portion of the field, though the scene of profitable mining in the 
early days of the camp, has advanced but little in recent years. This 
is in part because the placers were found to be neither as extensive nor 
as rich as first believed and in part because of the high costs of mining 
due to the inaccessibility of the creeks. 

Garfield Creek, from which $25,000 in gold was taken out during the 
first two years after its discovery, has been almost abandoned, though 
one claim continues to yield a little. The pay streak on this creek was 
narrow and thin and rested on a clay bed rock. Benches, though 
present, have not been found to carry values. So far as known, hard 
bed rock has never been reached in any of the operations. 

Boulder Creek, a tributary of Turner Creek, has had a history simi-
lar to that of Garfield Creek. Little work has been done on it during 
recent years. From 3 to 11 feet of gravels are reported, with no bed 
rock. Deeper prospecting would appear to be justified. Among the 
smaller creeks in this vicinity on which gold has been foil I id, but which 
have not been developed, are Grouse, Black, and Goose creeks. 

NORTHERN BELT. 

GENERAL DESCRIPTION. 

The auriferous gravels of the main Kougarok above the Kuzitrin 
flats and of its tributaries form the northern belt of placers. The bed 
rock of thi 3 area is chiefly schist, but most of the tributaries of the 
Kougarok have their courses in limestone areas. This belt, embraces 
stream placers and bench placers, of which the former type, to the 
present time, has yielded most of the gold. There are two forms of 
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stream placers—(1) those of the smaller gulches and creeks and (2) 
those of the main river. The gulch and creek placers are usually of 
small extent, but are so situated that many of them have been profit-
ably mined by pick and shovel. On the other hand, many of the 
placers of the main river are of considerable extent and are difficult to 
exploit except with equipment that permits the handling of a large 
amount of material and provides for both high-water and low-water 
conditions. 

Bench gravels have been reported at various localities, but those of 
proved economic importance are confined to the main Kougarok 
River and some of its larger tributaries. These are chiefly within 25 
feet of the present water level, but some higher benches are reported 
to be auriferous. 

KOUGAROK RIVER. 

The Kougarok is a swiftly flowing stream carrying at its mouth 
10,000 to 15,000 inches of water and having an average gradient of 
about 20 feet per mile. Most of the material transported is coarse, 
varying from fine gravel to coarse cobblestone. 

Undoubtedly the most extensive deposit of auriferous alluvium yet 
found in the district is that of the main Kougarok, occurring both in 
the present stream bed and on the benches. For at 'least 40 miles of 
its course the gravels of this stream have been found to be auriferous, 
though it is impossible to state at present what part of these carry 
commercial values. The valley of the Kougarok has a meandering 
course and varies greatly in its cross section. In some places it is 
steep walled, narroiv, and without benches; in others it opens out 
into a broader basin, with gentle slopes or bounded by well-marked 
rock benches. A striking feature of its topography consists of the 
various levels of erosion, which are marked by benches both along 
the main river and along many of its tributaries. These clearly indi-
cate a succession of uplifts that have brought about the incision of 
former valley floors, remnants of which are preserved as benches. 
Evidences were observed of at least three of these uplifts, of which 
naturally the last is best preserved, and consists of a rock bench 
covered by gravels standing 15 to 25 feet above the present water 
level. Where the Kougarok enters the Kuzitrin lowland both valley 
walls show well-marked benches. Two levels are here marked—one at 
50 feet and one at 25 feet. These are traceable for about a mile and 
a half above Windy Creek; then die walls become steeper, and as far 
as Left Fork the river occupies a canyon-like valley. From this point 
to Washington Creek, 20 miles above, some evidence of benching can 
be observed at most places, though it is not intended to imply that 
the benches are continuous. The individual benches have not been 
traced, but in that part of the valley which lies below Taylor Creek 
there are at least two levels and possibly three. 
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Some of the placers of the present stream bed have been- worked 
spasmodically since the discovery of the district. A little gold has 
been taken out of the river bed with shovel and rockers near Coarse 
Gold Creek and at various points as far as Taylor Creek. Much 
more work has been done at and above the big bend of the Kougarok, 
near the mouth of Macklin Creek, and as far as Washington Creek. 
Mining was necessarily confined to low-water stages. These placers 
are in no sense of the river-bar type, as they carry coarse gold mingled 
with gravels and concentrated to a large degree on bed rock. 

The river gravels in their upper part are usually well rounded and 
stratified, but the pay streak near bed rock is in many places made up 
of subangular material. The largest pebbles are usually- not over 1 
or 2 feet in diameter, but a few bowlders of greater size, which have 
been contributed by the talus of the valley slopes, are encountered. 
No general statement of the thickness of the gravels can be made, as 
it varies greatly in different parts of the river. In the canyon pre-
viously described bed rock is exposed throughout the river bed. In 
many places above the canyon gravels are almost entirely absent, 
while in other places the depth to bed rock is 6 to 20 feet. 

The width of the alluvial floor also is variable, for in some parts of 
the river the entire valley floor is buried in gravels, and in others the 
stream has uncovered bed rock over a part of the floor. The actual 
flood plain of the river varies from 100 to 800 feet in width. Where 
the river enters the flat it is about 800 feet wide; in the canyon, about 
100 feet; at the mouth of North Fork, about 300 or 400 feet; at the 
mouth of Taylor Creek and near the mouth of Trinity Creek, about 
300 feet. 

Below the flat at the mouth of Taylor Creek the alluvium is almost 
entirely made up of gravel; above that point the gravels are in places 
buried under considerable muck. 

So far as known to the writer the gold found in the stream bed 
below Coarse Gold Creek is chiefly fine, but at the mouth of this creek 
and above it considerable coarse gold is reported. This fact is impor-
tant, because it indicates that in the upper half of the river enrich-
ment has taken place from local sources and that the gold has not all 
been brought in by the main stream from its headwaters. Coarse gold 
is, however, reported to occur at the mouth of North Fork. ' 

The gold of the flood plain is usually of a dark color; that of the 
smaller tributaries is bright. Thus far the only placers of the flood 
plains that have been opened up on a commercial basis are those at 
the mouth of North Fork, where little has been done, at the mouths 
of Taylor and Homestake creeks, acid between Macklin and Washiig-
ton creeks. 

Bull. 314-07-----12 
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The bench deposits of the Kougarok appear to afford an attractive 
field for the gold miner. Their position makes them easy of access, 
and no hydraulic lifts are required to dispose of the tailings. These 
benches can not be described in detail, because the facts are wanting. 
Between Coarse Gold and Taylor creeks the benches are particularly 
well defined, and there are at least two distinct levels about 25 and 50 
feet above the water. So far as observed the gravels are from 8 to 
10 feet in depth and are usually covered with muck. No determina-
tions of values are known to the writer, but the fact that some 
gravels of the lower tier have been worked at a profit by crude 
methods makes it seem probable that their gold content is not 
inconsiderable. 

Bench gravels have been reported at various places above Taylor 
Creek, and some are known to be auriferous, but they have not been 
developed on a commercial scale. 

This rather fragmentary evidence points to a wide distribution 
of gold along the main Kougarok and to the presence of values at 
many places in both the bench and the flood-plain gravels. From the 
existing knowledge it appears that this valley contains the largest 
gold reserve of the district. 

WINDY CREEK. 

The developed placers on Windy Creek occur in a small tributary 
from the south called Anderson Gulch, which is a minor depression 
in the valley wall. The gravels exposed in the cuts are 2 to 3 feet 
thick. In addition to this 1 to 2 feet of bed rock is put through 
the sluice boxes. The bed rock is a silvery mica schist with much 
iron-stained quartz. These placers have been traced for 1,600 feet 
along the slope of the valley of Windy Creek. The known area 
workable deposits is not large, but as gold has been found in other 
parts of the basin other placers will probably be found. 

NORTH FORK. 

The basin of North Fork was the scene of the first gold discoveries 
in the Kougarok district, and some of the placers have yielded a 
considerable output of gold. A marked feature of its topography 
are the benches, of which three different tiers are known. The bed 
rock of the basin includes both schists and limestones. 

Workable placers have been found on the main stream and on 
Harris Creek, and gold is reported from the gravels of Eureka Creek 
and a number of other small tributaries. The evidence at hand 
indicates that this basin will become an important producer. 
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COARSE GOLD AND OTHER SMALL CREEKS. 

The alluvium of Coarse Gold Creek is auriferous, but as yet only 
a small amount of gold has been extracted. A hard diorite forms 
the bed rock of a part of the creek and does not afford a favorable 
surface for the concentration of values. The lower part of the creek 
is in schist and deserves attention on the part of prospectors. 

Arizona and California creeks are small streams, but they have 
considerable gravel deposits near their mouths. Both the flood-
plain and bench deposits have yielded considerable gold. 

Gold was discovered on Ilenry Creek about five years ago, but the 
values do not appear to be great. Little has been done on this 
stream since 1903. 

Between Coarse Gold and Taylor creeks there are a number of small 
gulches which have yielded values, but these will probably be mined 
with the bench deposits already described and deserve no special 
mention here. 

TAYLOR, HOMESTAKE, AND OTHER CREEKS. 

Taylor Creek is the largest tributary of the }ougarok. In its 
basin are exposed both limestone and schists. Some mining has 
been done near the mouth of the creek, where the placer deposits are 
similar to the flood-plain deposits of the Kougarok, of which they 
form an extension. Above this point the only mining attempted 
in this basin is on a small tributary called Solomon Creek. At the 
mouth of this stream there is a sloping bench on which lie 3 to 7 
feet of gravels covered by 8 to 10 feet of muck. These gravels are 
auriferous and have been mined in a small way, as have also the 
stream gravels of Solomon Creek half a mile above. 

Auriferous gravels have been found throughout the length of 
Homestake Creek, and the claims near the mouth have produced 
some gold. The auriferous gravels are from 5 to 8 feet thick, and 
pay streaks to a width of 40 feet have been found. 

Among the smaller tributaries above Homestake Creek which have 
yielded values are Macklin, Trinity, and Mascot creeks. These 
streams contain no extensive deposits, but include some workable 
gravels, whose occurrence is of significance in showing a wide distri-
bution of the gold. 

CONCLUSIONS. 

The investigations on which this report is based were entirely 
too inadequate to permit a final word on the value of the auriferos 
gravels of the district. That there are extensive alluvial deposits 
carrying sufficiently high values to yield adequate returns for eco-
nomic mining no one can deny who has studied the matter carefully. 



180 ALASKAN MINERAL RESOURCES IN 1906. 

It is equally well known that as yet, with the exception of a few claims, 
no gravels of very high grade have been developed. Certain condi-
tions already referred to are favorable to the probable extension of the 
placer-mining industry. One of these is the wide extent of the miner-
alization. If, as stated elsewhere in this report (pp. 25, 130-132), 
the zones of mineralization of the peninsula are most commonly found 
along or near the contacts of mica schist and limestone, the Kougarok 
is a region where placers should be expected. As in other mineral-
bearing districts of the peninsula, the bed rock is closely folded, 
faulted, and fractured, and mineralized quartz stringers are not 
uncommon, but have not, been tested as to their gold content. In 
at least two localities the gold has been traced to its bed-rock source 
in the schists. So far as the present studies can determine, the bed 
rock is no less favorable for the occurrence of gold here than in other 
districts of the peninsula. 

The history of this province since it was last elevated above the 
sea, interpreted according to theories elsewhere presented, favors the 
concentration of gold in the alluvial deposits. The various epochs of 
erosion indicated by the bench deposits would promote the concen-
tration of the heavier materials in the gravels. In several localities 
on Kougarok River the gold was probably derived by reconcentration 
from older elevated placers. Yet it must be said that, in spite of this 
reconcentration, the resulting placers have not been found to he as 
rich as those of similar origin in other parts of the peninsula. This 
fact points toward the conclusion that the bed-rock source is not as 
heavily mineralized as in some of the other districts. The lower bench 
gravels of the Kougarok and some of its tributaries are undoubtedly 
among the most important deposits of the district, if only because of 
their favorable position for cheap mining. The highest gravels (i. e., 
those above 50 or 60 feet) reported at various places have now little 
prospect of development unless they are far richer than any of the 
other deposits. Their topographic position makes it difficult, if not 
impossible, to hydraulic except at great cost. Experience has shown 
that the abundance of the ground ice, the limestone masses, and 
heavy talus all combine to make ditch construction and maintenance 
expensive. • 

The writer is unable to make a definite statement of the gold tenor 
of the gravels in this field, for the results of the little prospecting that 
has been done have not been available for the purposes of this report. 
When the meager evidence is carefully weighed, it seems probable that 
$2 to the cubic yard must be considered high value for most of the 
placers of the district. Whether or not there are considerable bodies 
of gravel which carry such values, the writer is not prepared to state. 
While a gold tenor of $2 would be considered very rich in most placer 
camps, it is low compared with that of some of the auriferous gravels 
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of Anvil and Ophir creeks. Nevertheless, there is no doubt that 
gravels can be profitably mined at but a fraction of this amount in 
many places in this district. 

The two dry summers, 1900 and 1906, make it evident that such 
climatic conditions must be reckoned with in counting cost, especially 
where large investments of money are made. Though during a wet 
season there is an abundance of water, nevertheless the Kougarok has 
no such reservoirs to draw on as the Kigluaik Mountains, which are 
being tapped by the Nome ditches, and this fact is emphasized by a 
dry season like that of. 1906. At the rate that ditch building is going 
on every possible source of water supply will soon have been utilized. 
Here, as elsewhere, more careful prospecting of the ground would 
probably have curtailed some of the ditch building. It appears that 
some operators have been too ready to believe without adequate pros-
pecting that the values in the ground were sufficient to warrant large 
expenditures for ditch construction. This hit-or-miss style of mining 
has fewer odds against it in regions where the hope of finding bonanzas 
is better than in the Kougarok. It certainly can find no place in a 
region where the question of costs has to be carefully considered. 

The Kougarok does not appear to be an inviting field for the miner 
without capital. Though considerable gold has been recovered by 
pick and shovel, on the whole the values thus far developed are not 
high enough to yield profits by such simple methods of mining. This 
is certainly true now, but conditions may alter with the reduction of 
costs of labor and supplies. 

To recapitulate briefly, the following facts appear to be established: 
(1) Prospecting up to the present time, so far as known to the writer, 
has not established the existence of many bonanzas. (2) There are 
some extensive deposits of heavy auriferous gravels, yet it appears 
that but few of them have been sufficiently prospected to prove their 
values. (3) Water is far from abundant, but, in many localities 
during most seasons, is probably sufficient. (4) Mineralization, how-
ever, is widespread, as is also the gold in the alluvium. (5) Some of 
the bench deposits are very favorably located for profitable exploita-
tion by hydraulic methods. (6) There is probably some ground which 
can be dredged, but as yet few facts in regard to it are available. 

In the opinion of the writer the Kougarok district will become one 
of the important gold producers of the peninsula, though it is not to 
be expected that its output will ever be comparable to that of sonic 
of the older districts, such as Nome and Ophir Creek. It is a field 
where profits can be expected only by a careful counting of costs and 
conservative business management. 



WATER SUPPLY OF NOME REGION, SEWARD 
PENINSULA, 1906. 

By J. C. Horr and F. F. IIENsHAw. 

INTRODUCTION. 

The economic working of the riche': placer deposits in all portions 
of Alaska depends largely on the amount of water available for both 
washing and hydraulicking the gold-bearing gravels. The scarcity of 
water has led to extensive ditch construction, which has often been 
undertaken with but little exact information in regard to the available 
water supply. Many of these hydraulic works have been either 
financial or engineering failures, owing to insufficiency of water, and 
some of these failures could have been averted had reliable hydro-
graphic data been at hand. 

For this reason the United States Geological Survey started syste-
matic measurements of the flow of Alaska streams during the summer 
of 1906. Owing to the smallness of the funds available the work 
was confined to Seward Peninsula, and especially to the streams from 
which water could be taken for working the rich placers near Nome, 
as shown on the Nome and Grand Central special topographic sheets. 
This area was chosen for investigation on account of its extensive 
operations. 

These investigations consisted in (a) determining both the total 
flow and the distribution of the flow of various streams during the 
mining season; (b) collecting facts in regard to general conditions 
affecting water supply; and (c) gathering statistics in regard to the 
diversion and use of water. 

GAGING STATIONS. 

Measurements of discharge were made at the forty-five different 
gaging stations named in the subjoined list. Most of these stations 
are on streams so located as to be available for the placer gravel near 
Nome. 
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Gaging 8latton$ on Seward Peniiwula. 

1. Nome River above Miocene intake. 
2. Buffalo Creek. 
3. Dorothy Creek. 
4. Mioèene ditch at Black Point. 
5. Miocene ditch at flume. 
6. ilobson Creek at Miocene ditch crossing. 
7. David Creek ditch intake. 
8. Seward ditch intake. 
9. Grand Central River (North Fork) at elevation 750 feet. 

10. Grand Central River (North Fork) at elevation 1,030 feet. 
11. Grand Central River (\Vest Fork) at elevation 860 feet. 
12. Grand Central River (\Vest Fork) at elevation 1,010 feet. 
13. Crater Lake outlet. 
14. Grand Central River below forks. 
15. Grand Central River below Nugget Creek. 
16. Gold Run. 
17. Thompson Creek. 
18. Nugget Creek. 
19. Copper Creek. 
20. Jett Creek. 
21. Morning Call Creek. 
22. Kruzgamepa River at outlet of Salmoti Lake. 
23. Crater Creek. 
24. Iron Creek below mouth of Canyon Creek. 
25. Iron (Dome) Creek. 
26. El(4orado Creek. 
27. Discovery Creek. 
28. Canyon Creek. 
29. Sinuk River. 
30. Windy Creek. 
31. North Star Creek. 
32. Stewart River. 
33. Slate Creek. 
34. Josie Creek. 
35. Irene Creek. 
36. Jessie Creek. 
37. Upper Oregon Creek. 
38. Slate Creek. 
39. Aurora Creek. 
40. Penny River at elevation 420 feet. 
41. Penny River at elevation 120 feet. 
42. Eldorado River. 
43. Fall Creek. 
44. Glacier Creek. 
45. Snow Gulch. 

MEAStJREMENTS. 

The detailed results of these measurements are given in Water-
Supply Paper No. 196, from which the accompanying tables, kidi-
cating the general conditions, have been taken. Table 1 shows the 
mean weekly water supply available during 1906 for use back of 
Nome. Table 2 gives the mean monthly run..off per square mile 
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above various stations. Table 3 gives the minimum flow for streams 
rising in the foothills and in the mountainous regions. These tables 
not only show the amount of water available in the area under inves-
tigation, but also give a basis for estimating the possible watersupp1y 
to be had in other similar areas. 

TABLE 1.- Mean weekly water supply, in second-feet, available for use back of Nome, 1906. 

Available for use at elevation 400 to 450 feet. 
Available 
for use at I Unner I 

Date. 
elevation 
250 to 275 Nome 

Grand 
Central ugget, Sinuk 

River, Total. 
feet, Nome 
River low 

level. 

River high 
level. Thompon 

Creek,and 

%indyand 
North Stai 

creeks. 
Gold Run. 

July 1-7 
July 8-14 
July 15-21 
July 22-28 
July 29-August 4 
August 5-11 
August 12-18 
August 19-25 
August 26-September 1 
September 2-9 
September 9-18. 
September 18-30 

31 
110 
36 
29 
22 
26 
34 
58 
94 
48 
33 
sit 

45 
144 
58 
49 
42 
45 
53 
84 

128 
73 
53 

118 

153 
343 
179 
156 
101 
108 
91 

138 
292 
101 
68 

250 

7 
26 
15 
12 
8 
8 
8 

10 
22 
14 
9 

99 

88 
173 
99 
79 
50 
49 
42 
62 
94 
51 
36 

125 

324 
796 
378 
325' 
223 
236 
228 
352 
540 
287 
199 
599 

Mean 51 74 158 13 78 375 
Maximum 110 144 343 26 173 796 
Minimum 22 42 68 7 36 199 

TABLE 2.- Mean run-off at various gaging stations on Seward Peninsula. 

Mean run-off (second-feet per square mile).
Drainage 

Station. (square July August 8eptem- Septem-
miles). 1-31. 1-31. her 1-30. her 1-18. 

Grand Central River (North Fork), eleva-
tion 750 feet 5.4 a7.53 6.80 11.85 

Grand Central River (North Fork), eleva-
tlonl,030feet 2.3 11.9 9.611 

Grand central River (West Fork), eleva-
tion 860 feet 5.4 10.3 6.02 4.72 

Grand Central River (West Fork), eiev&-
tlon 1,010 feet 2.8 9.64 4.96 3.36 

Crater Lake outlet 1.8 10.8 6.56 2.89 
Thompson Creek 2.5 8.20 6.64 3.04 
GrandCentral River below the forks .. 14.ti 8.36 5.84 4.25 
Grand Central River below Nugget Creek.. 39 a4.42 3.36 
Kruzgamepa River at outlet of Salmon 

Lake 81 7.05 3.30 5.88 3.05 
Between Grand Central River below the 

forks and Kruzgamepa River statIons 66 2.62 2.79 
Nome Riverat Miocene intake 15 3.43 2.71 3.36 t29 

aApproxlmate. 
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TABLE 3.-Minimum flow of streams in Seward Penim,ukz. 

STREAMS RISING IN FOOTHILLS. 

Stream. 

Iron Creek below mouth of Canyon Creek....
Eldorado River below mouth of Venetia 

Creek. 
Jett Creek 
Copper Creek
Nugget Creek
David Creek 
Dorothy Creek
Hobson Creek 
Slate Creek (tributary of Stewart River)....
Stewart River 
Penny River 

I Minimum 
Eleva-
tion. Date. Minimum 

flow. 
Drainage 

area. 
run-off per 

square
mile. 

Feet. 
450 Aug. 14
400 do 

.. 
8ec.-feei. 

17. 1 
44 

Sq. miles.
37 
51 

Sec.-feet. 
0. 46 
.86 

800 Sept.10....
800 Aug.11....
785 June28.... 
590 Aug. 19....
500 Aug. 18....
500 July4
700 Aug. 19
400 do 
120 Aug.1 

04.2 
.8 

b.96 
3.3 
2.9 

10.5 
2.2 

11.4 
036 

1.4 
.85 

2.1 
4.3 
2.7 
2.6 
2.1 

36 
19 

3 
.94 
.46 
.77 

1.1 
c4 
1.05 

.32 
1.9 

a Lowest measurements obtained. The flow was less on certain dates. 
The lowest flow later In the season was 3.0 second-feet, or 1.4 second-feet per square mile on August 

The flow of Hobson Creek is from large limestone springs whose catehment area may not coincide
with the surface drainage basin. 

STREAMS RISING IN KIGLUAIK MOUNTAINS. 

Grand Central River (North Fork)
Grand Central River (West Fork)
Grand Central River below the forks 
Grand Central River below Nugget Creek.
Between Grand Central River below the 

forks and station at Nugget Creek.
Crater Lake outlet 
Thompson Creek.
Windy Creek
North Star Creek 
Sinuk River 
Buffalo Creek 
Nome River 
Fox Creek 
Crater Creek 
Kruzgamepa River 

750 
850 
600 
455 

July 1
Sept.. 15-17.
Sept. 16-17.

do 

23 
19 
47 
90 

5.4 
14.6 
39 

4.3 
3.5 
3. 1 
2.3 

do 43 24.4 1.76 

925 
720 
650 
900 
770 
800 

Sept. 15-17.
Sept. 16-17.
Aug. 3
Aug. 10....
Aug. 3

do 

3. 1 
5 

32 
2.9 

20 
9.1 

1.8 
2.5 

12 
2.3 
6.2 
4.4 

1.7 

2.7 
1.26 
3.2 
2.1 

575 
550 
550 
442 

Aug. 5
Aug. 16.
Sept. 16-17.
Aug. 19-

Sept. 17. 

20 
17.3 
39 

175 

15 
11 

81 

1.3 
1.6 

2.16 

RAINFALL. 

In connection with the stream gaging, four rainfall stations were 
established, as follows: Nome, claim No. 15, on Ophir Creek, foot of 
Salmon Lake, and Deering. Records were received only at the first 
three stations, where the mean monthly rainfall.was as follows: 

Mean monthly rainfall, in indies, at stations on Seward Peninsula, 1906. 

Total.Toial,Septem- June toStation. June. July. August. June tober. Sem-August. 

Nome Trace. 2.38 2.50 1.02 4.88 5.90 
Salmon Lake Trace 4.92 3.33 3.26 8.25 11.51 
Ophir Trace. :i. 57 1.91 5.48 

a No reoord. 
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The following statement gives briefly the climatic conditions 
existing in this area during the years 1899-1906: 

1899. July, four rainy days; August, fourteen rainy days; September, fourteen rainy 
days; recorded at Teller. 

1900. June and July, warm and dry, tundra fires common; August to end of Septem-
ber, rain. 

1901. June to August, inclusive, cold and foggy with some rain; September and 
October, usually clear and cold with one or two hard rains of a few days' duration. 

1902. June, dry; July, ten rainy days; August, six rainy days; September, three 
rainy days; recorded at Teller. 

1903. Summer warm; little rain, but considerable fog. 
1904. June, dry; rainy days as follows: Ten in July, ten in August, ten in September; 

temperature moderate. 
1905. Very wet and cold the whole season. ' 
1906. Very warm and dry; tundra fires common; maximum temperature 85°. 



THE CIRCLE PRECINCT; 

By ALFRED H. BRooRs. 

INTRODUCTION. 

The gold-bearing area tributary to Birch Creek, in the central 
Yukon region, is usually known as the Birch Creek district.° Birch 
Creek lies, for the most part, in the so-called "Circle precinct," which 
embraces the Birch Creek and Preacher Creek basins, as well as Wood-
chopper and other small gold-bearing streams. This whole region 
is tributary to the town of Circle, which is located on the west bank 
of the Yukon and contains several hundred inhabitants. 

Means of communication are very inadequate throughout this 
region. Freight is delivered at Circle or other points by steamer in 
the summer and during the winter months is hauled to the various 
placer mines, distances varying from 10 to 50 miles, at a cost of 3 to 
6 cents a pound. Wagon roads are almost entirely lacking, and 
during the wet weather of the summer the horse trails become well-
nigh impassable. A system of wagon roads is the first need of this 
region. The difficulties of communication are also rendered greater 
here than in some of the other inland placer districts by the entire 
absence of telegraph or telephone lines. 

In spite of the adverse conditions, the Birch Creek district stands 
to-day as one of the few placer camps which have been developed 
entirely without the aid of outside capital. Since the discovery, in 
1894, step by step, through the efforts of the miners who have taken 
their capital out of the ground, advances have been made. Though 
this is one of the last of the Alaskan mining fields to be invaded by 
capital, this change is now in progress, for during 1906 several groups 
of claims passed into the hands of strong companies. This will even-
tually revolutionize mining methods and bring about a great increase 
of production. As the installation of mining plants will require 
several years, however, the production meanwhile will decrease. 

The following notes are based largely on the writer's own observa-
tions during a journey in 1906 along the Yukon and through, the 
Birch Creek district, which occupied about a month, but free use has 

•I)istrict has no legal significance as a territorial subdivision, for the units are officially known
as princts. 
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been made of the publications of Prindle,a who has already described 
the general features of the geology and topography, and these will 
not be redescribed except so far as is necessary to an understanding 
of the description of the placers. The uniform courtesy and hospital-
ity shown to the writer throughout the region greatly aided the inves-
tigation. 

STATISTICS. 

Data in regard to the gold production of this region are exceedingly 
scant, but the following estimates are based on the best evidence 
available. The error in the tables may be as great as 10 or 15 per cent. 

Appro.ri mate value of gold production of Birch Creek district, 1894-1906. 

1894 $10,000 1902 $200,000 
1895 150,000 1903 200,000 
1896 700,000 1904 200,000 
1897 500,000 1905.... 200,000 
1898 400, 000 1906 300,000 
1899.. 250,000 

3, 560,0001900 250,000 
1901.. 200,000 

Estimated value of gold production of Birch Creek district, by creeks. 

Deadwood Creek b $700, 000 
Mastodon and Mammoth creeks b 2.060 000 
Eagle Creek b 600,000 
Other creeks b 200, 000 

3, 560, 000 

The first three areas in the foregoing table continue to be the largest 
producers, probably in about the ratio of total output there given. 
Of less present importance, but also productive, are Harrison, Miller, 
Greenhorn, Woodchopper, and Fourth of July creeks. Gold has also 
been found on a number of other streams which have yielded only a 
small production and are too numerous to mention. It is estimated 
that values have thus far been found along a total length of 23 miles, 
but it is impossible to state what proportion of this pay streak has 
been worked out. There are but few claims in the entire district 
that have been entirely worked out, and, in fact, even these will, to 
a certain extent, probably be reworked by unproved methods. In 
1006 there were about 200 men at work in the district on about 60 to 
100 claims.c Most of the mining was by pick and shovel methods, 
but one small hydraulic plant was operated on Harrison Creek and 
another with a steam scraper on Mastodon Creek. There were also 

o P indle, L. M., The gold placers of the Fortymile, Birch Creek, and Fairbanks regions: Bull. U. S. 
Geol. Survey No. 231,1906; Description of the Circle quadrangle (one of a series on the Yukon-Tanana 
region) : Bull. U. S. Geol. Survey No. 295, 1906. 

a with tributaries. 
cCiaims are 300 feet long In Birch Creek district. 

https://Appro.ri
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a number of steam bucket hoists. Winter work is now usually done 
with the aid of steam thawers. 

The placers here to he described fall into two groups that differ 
both geographically and geologically—(1) placers lying within the 
Birch Creek basin and (2) those along streams which discharge 
directly into the Yukon. The gold of the first group is derived 
from mica-schist and quartz-schist bed rock; that of the second group 
is, in part at least, derived from a conglomerate, where it is of sec-
ondary origin. 

BIRCh CRE1 1( BASIN. 

GENERAL GEOLOGIC FEATURES. 

The known auriferous portion of the Birch Creek basin embraces 
primarily those streams which head in an irregiilar northwest-
southeast trending ridge, of which Mastodon (4,500 feet) and Por-
cupine (4,900 feet) domes form the highest summits. The radial 
arrangement of the gold-bearing streams from this watershed is a 
striking feature and is suggestive of the location of a zone of 
mineralization. 

Schistose quartzite and mica schist form the prevailing bed rock 
throughout the area. Locally these rocks are found to be feld-
spathic, and these phases may be altered intrusives, but for the most 
part the formations appear to be of sedimentary origin. The rocks 
are closely folded and much sheared, and the prevailing strikes are 
east and west. Granite intrusives are not uncommon. Notably on 
Deadwood, Mammoth, and Miller creeks there are considerable areas 
of this rock. The central parts of the intrusives appear to be mass-
ive, but along some of their margins the writer observed evidence 
of deformation. Whether this is generally true he was unable to 
determine. Prindle has described some diabase dikes which occur 
in this region, but none came under the observation of the writer. 

A general wide distribution of vein quartz is attested both by the 
bed-rock exposures and by the character of the fluvial deposits. 
This quartz is very frequently found to be iron stained, and one 
naturally turns to it to seek a source of the placer gold. There is 
but little direct evidence on this point. The presence of pyrite-
bearing vein quartz in the auriferous alluvium is a characteristic 
feature of these deposits. On Eagle Creek a 4-foot gold-bearing 
quartz vein is said to have been encountered in the drift mining, 
but the writer did not see the exposure, as the drift had caved in. 
A specimen of the quartz showed it to be iron stained and broken 
by thin seams of gold. The gold of the adjacent placer was angular 
and carried much quartz. A mineralized fracture zone about 8 
inches in width has been found on the upper part of Deadwood 
Creek. Within this zone the schist is permeated by stringer v'eins 
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carrying pyrite and galena, and it is reported to carry values of $6 
in gold and $8 in silver. 

Spurr a reported the finding of gold-bearing quartz on Harrison 
Creek. He describes the occurrence as follows: 

The best example of gold-bearing quartz found in the gravel is a rhomboidal block 
of quartz schist, about 4 by 5 by 2 inches, found on claim 91, on North Fork, about 
three-quarters of a mile above the forks. On one of the larger surfaces of this block 
is a quartz vein which is richly spotted with flakes and specks of gold, ranging from 
three-sixteentha of an inch in diameter to mere specks, which finally become invisible 
to the naked eye. 

These facts indicate that the placer gold is derived from zones of 
mineralization in the schist series. The wide distribution of the 
placer gold is not a favorable indication that the values are suffi-
ciently localized in the bed rock to afford commercial ore bodies. 
It must be said, however, that there is little evidence on this point, 
and workable lodes may yet be found when a systematic search is 
made. 

The alluvium, like the bed rock, varies in character. Nowhere 
was any foreign material observed in the stream gravels, and as a 
rule there is a progressive increase in size of material toward the 
headwaters of any given watercourse. Where mining operations 
have been carried on the extreme depths to bed rock usually do not 
exceed 20 to 30 feet and probably do not average more than 8 feet. 
In most sections the material becomes very angular toward bed rock. 
The bed rock itself is in general deeply weathered, and the material 
excavated usually includes 2 or 3 feet of it. Along nearly all the 
creeks one or more benches occur on the valley slopes. Those that 
have been found to carry values are from 2 to 20 feet above the 
present stream floors. The character of the alluvium on the benches 
is similar to that of the valley bottoms, but much of it is deeply 
buried under talus, or "slide rock," as the miners call it. This talus 
has in many places so obscured the original topography that the 
benches are not found until they are developed by mining excava-
tions. At several localities the writer observed still higher benches, 
40 to 50 feet above the present stream floors, but these appear to be 
very local, and even if found to be auriferous are beyond the reach 
of the present water supply. 

A feature repeatedly observed in this province by Prindle is the 
asymmetrical character of the valleys when viewed in cross section. 
One wall is usually steep, with benches entirely absent, while the 
other has a gentle gradient and is broken by numerous benches. 
The miners have taken cognizance of this fact in their prospecting, 
which has been devoted chiefly to the gentle slopes where the old 
channels and benches, if present, would be preserved. 

aSpurr. i. E.. Geology of the Yukon gold district, AIa8ka: Eighteenth Ann. Rept. U. 8. Geol. 
Survey, pt. 3, 1S8, pp. &,3-354. 
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The gold-placer deposits vary so greatly as to dimensions that few 
general statements can be made. In fact, the width and the thick-
ness of the pay streak vary according to the cost of extracting it. For 
example, if values of $2 to the cubic yard are the lowest that can be 
profitably mined, as is probably the case with present usage in mining 
throughout most of the district, it puts a limitation on the dimensions 
of the pay streak quite different from what it would be if the costs were 
reduced to $1 per cubic yard. It is therefore very difficult to make 
any broad statement relative to the pay streak. -

Throughout the gold-bearing region the alluvium can be said to be 
auriferous, inasmuch as it usually carries enough colors of gold to be 
found by the ordinary methods of panning. On the other hand, the 
pay streaks as now mined (i. e., with a probable minimum value of $2 
to the cubic yard) are confined to certain creeks and to certain chan-
nels in the creek floor or on the benches. With these limitations it is 
probably fair to state that the pay streaks do not average more than 
40 or 50 feet wide through the district, though on some creeks, notably 
on Mastodon, a width of over 200 feet has been mined at a profit. 
Probably few single pay streaks are traceable for more than 1,000 or 
2,000 feet, though a succession of them may give practically a con-
tinuous zone of placers for several miles. 

The same limitations must be placed on any statement in regard to 
thicknss. Gold may be distributed through the entire thickness of 
gravels, but appears to be more commonly concentrated in the 2 or 3 
feet next to bed rock. It is usually found to a varying depth in the 
weathered bed rock. In general it appears to be true that where the 
gravels are well rounded the gold is more uniformly distributed than 
where the material is angular, but in the first case the values per cubic 
yard are likely to be less. 

Most of the rich pay streaks have a lenticular form, with their longer 
axes parallel to the trend of the stream valley. The pay streak niay 
be straight or may wind from one side of the valley to the other. It 
is more likely to be straight in the broader valleys than in the smaller 
Ones. If the valley is asymmetrical, the pay streak may be crowded 
to the steep wall by the talus which comes down the gentle slope. 
The talus may also bury an older channel. 

In distribution the gold follows the same general law as the gravel, 
being coarsest at the points farthest upstream and gradually becom-
ing finer downstream. The several exceptions to the rule noted only 
prove that the gold has in some places a very local source, being prob-
ably derived from mineralized zones which cross the drainage courses. 

The average value of the gold of the Birch Creek basin, as reported 
by operators, is $17.73 per ounce, the Eagle gold being the purest and 
Deadwood the most. impure. 

Prindle has described the various creeks in detail, and it will not be 
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necessary here to repeat the descriptions. A few notes on develop-
ment will, however, be appended. Harrison Creek w 11 be described 
in more detail, as it has been developed since Prindle's studies were 
made. 

NOTES ON DEVELOPMENT. 

BIRCH CREEK. 

The bars along Birch Creek have been found to be auriferous and 
were, in fact, the scene of the first discoveries of gold in the district. 
During low water some gold has been taken out of these bars with the 
aid of rockers. The wide extent of these deposits, their probably 
unfrozen condition, and the absence of bowlders have attracted the 
attention of those seeking dredging ground. It should be noted, how-
ever, in considering this form of deposit that the richness of the bars 
is not a criterion of the gold contents of the deeper alluvium. In the 
river bars the gold is in a concentrated form, and the balance of the 
alluvium may be almost barren. As there has been no excavation to 
bed rock in these large streams nothing is known of the depth of the 
alluvium or the values in it. Extensive prospecting with churn 
drills should precede the installation of dredges. 

DEADWOOD CREEK. 

One hundred and sizE 500-foot claims have been staked on Dead-
'wood Creek and more or less work has deen done on 67 of these. Gold 
has been found in commercial quantities from a point about a mile 
above the mouth throughout the length of the creek, a distance of 
nearly 9 miles. One considerable tributary, Switch Creek, has also 
yielded values. • Nearly all the mining on Deadwood Creek has been 
carried on by small operators and by simple methods. Many a pros-
pector who has been on the creek since its discovery has never attempted 
to gain more than a living wage from his holdings, and the creek can 
be called a stronghold of conservatism. 

In the lower mile of its course the Deadwood Creek valley broadens 
out and gradually merges with that of Crooked Creek, and here the 
values are more disseminated than they are above and, therefore, are 
not susceptible to profitable exploitation by the crude hand methods. 
This part of the field is worthy of careful examination by those looking 
for dredging ground. Though it may be unsafe to predict the prob-
able conditions to be encountered, yet the following suggestions can 
be made. It is very likely that the bed rock is slabby quartzite schist 
or soft mica schist, with possibly some granite. Probably the values 
are considerably disseminated, and it is not to be expected that the 
gold will be coarse. The alluvium will probably be found to be made 
up chiefly of well-rounded gravels, and it is, therefore, quite possible 
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that there are considerable areas of unfrozen ground. There is no 
measure of the thickness of the alluvium below a point one-half mile 
above the mouth of the valley, where it was only 10 feet to bed rock. 
However, it does not seem probable that the bed-rock floor slopes more 
than 25 feet to the mile, and, therefore, it is not to be expected that 
the alluvium will be found to be more than 35 feet thick. 

Among other improvements which will undoubtedly come is the 
working of large groups of claims instead of individual holdings. 
There is no doubt that if the entire creek could be worked by one com-
pany there would be a great economy in costs and a greater percent-
age of the values could be recovered. There appears to be little 
hope of obtaining water outside of the basin, but the creek itself fur-
nishes an adequate supply in most seasons for at least one large 
opera ion. 

Th, gold output for 1906 is estimated to have been about $120,000 
in vt 'me, less than 50 per cent of which was taken out by winter 
drifting. It is estimated that 11 claims were worked during the 
wintly by 35 men and 13 claims during the summer by 60 men. 

BOULDER CREEK. 

Though the gravels of Boulder Creek are auriferous, as would be 
expected, for it lies in the gold-bearing zone, yet so far the only 
placer values found have been on a small tributary called Greenhorn 
Creek. Here the gravels are only 4 feet deep, but although they 
carry good values, the lack of water often prevents mining during 
much of the open season. 

MAMMOTH CREEK. 

Mammoth Creek, which is formed by the junction of Independence 
and Mastodon creeks, has a broad flood plain, being 100 to 500 yards 
wide. The bed rock is probably chiefly schist, but in part granite. 
The granite yields some large bowlders; the schist is as a rule deeply 
decomposed. The bed-rock floor slopes at a very low angle. The 
alluvium is probably 10 to 15 feet deep, and is made up of rather well-
rounded material, much of which is frozen. In the excavations, 
bowlders of 2 to 2i feet are not uncommon, and some 3 to 4 feet in 
diameter were observed. The gold is reported to be fine and its dis-
tribution fairly uniform. Mammoth Creek has not been the scene 
of much mining except at its head and about halfway to its mouth. 
At the latter place &small steam shovel was installed and a pit of about 
6,000 cubic yards capacity excavated some years ago. This was an 
experiment and the results are said to have been satisfactory to the 
operators. In 1906 the creek was under exam inn tion by dredging 
men, who seem to be justified in considering this Ii..,10ig ground. 

Bull. 314-07-13 
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INDEPENDENCE CREEK. 

Considerable gold has been taken out of Independence Creek, but 
during the last year there were only a few operators at work. At its 
mouth the valley floor is about 100 yards wide, but narrows rapidly 
in going upstream. The pay streak appears to be irregular and swings 
from one side of the creek to the other. The gravels are from 3 to 9 
feet deep. There are some well-defined benches along the creek. 
In 1906 some work was done at half a dozen claims on this stream, 
but the aggregate output was small. 

MASTODON CREEK. 

Mastodon Creek contains the richest gravels yet discovered in the 
district and has been by far the largest producer. The bed rock is 
practically all quartz and quartz-mica schist, with many quartz 
veins. At the mouth of the creek the valley floor is about 400 yards 
in width and gradually narrows down to about 200 yards 2 miles 
above. The lowest 2 miles of the valley are the richest and contain 
the largest pay streak, which is about 200 feet wide and 7 to 10 feet 
thick. In this part of the creek there are well-defined benches some 
of which have yielded rich placers on the northwest valley slope. 
About '2 miles from the mouth the walls are steep and apparently 
have no benches, while the pay streaks are narrower and not so thick. 

A part of the alluvium on Mastodon Creek is frozen and therefore 
could not be dredged unless the ground were first thawed. There are, 
however, considerable areas that are not frozen. The tailings from 
former mining operations probably contain enough gold to pay for 
rehandling with a dredge. The grade of the major portion of the 
stream is 100 or 200 feet to the mile. 

Mining was actively pushed throughout the greater part of the 
creek during 1906. Most of the operations were by shoveling into 
sluice boxes, but several steam hoists and one small hydraulic plant 
with steam scraper were in operation. It is reported that consider-
able property changed hands during the year preparatory to more 
extensive operations. 

MILLER CREEK. 

Miller Creek, though never a large producer, has been worked 
more or less continuously since 1895. Its bed rock is chiefly schist, 
similar to that of Mastodon Creek, but the evidence of mineralization 
is not so strong. The gravels vary from 12 feet in thickness near 
the mouth to 4 or 5 feet near the head. The pay streak varies from 
2 to 6 feet in thickness and 20 to 40 feet in width. The grade of the 
stream is about 150 to 200 feet to the mile. In 1906 mining was 
carried on in a small way at half a dozen localities, 
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HARRISON CREEK. 

Gold was found on Squaw Gulch, a tributary of Harrison Creek, 
as early as 1894, and considerable work was done on the main stream 
up to 1896. As no high values were found, Harrison Creek was 
nearly abandoned for the richer placers which promised better 
returns. It is only within the last two years that the problem of 
working these relatively low grade deposits has been seriously 
considered. 

The creek has two forks called North and South, on both of which 
gold has been found, but only the former is now being developed. 
One of the first discoveries of gold in the basin was at Pitka Bar, at 
the junction of the two forks. 

The writer visited only the upper 4 miles of North Fork. Here the 
valley floor is 200 to 300 yards wide, with flat bottom and steep slope 
on the south side. On the north the valley rises more gently and is 
deeply covered with talus. There are no excavations in this slope, 
and while no topographic evidence of benches was noted, it seems 
not impossible that they may exist beneath the slide material. Farther 
downstream the valley gradually contracts and is said to narrow 
down to a steep-walled canyon before it joins South Fork. The 
valley of South Fork is somewhat broader and appears to be more 
symmetrical. From the junction of the forks the valley continues to 
broaden until it merges with the Birch Creek valley 12 miles below. 

The bed rock on North Fork is probably chiefly quartz-mica schist, 
but the occurrence of some granite pebbles in the alluvium indicates 
the presence of that rock within the basin. The writer saw very few 
bed-rock exposures, but the character of the alluvium indicates that 
the schists are cut . by numerous quartz veins, many of which are 
stained with iron, indicating mineralization. A slab of schist cut by 
a gold-bearing quartz vein found near the forks has already been 
described.a 

Just above the canyon the bed rock is said to be 20 feet below the 
surface. From 6 to 7 miles above, near Discovery claim, the writer 
observed a depth of 8 to 9 feet to bed rock on the north side of the 
valley and near the center, b u t only 3 or 4 feet near the south wall. 
A mile or more upstream the bed rock was found to be 8 to 12 feet 
below the alluvial floor. In this part of the valley the grade of the 
stream is probably about 75 to 100 feet to the mile, and that of the 
}red-rock floor is approximately the same. Although no accurate 
(lata are available, the reconnaissance maps indicate about the same 
grade throughout this basin. Naturally the grade decreases near the 
mouth and in the canyon it is probably much steeper. 

u Spurr, J. E., (;rology of the Yukon gold district, Alaska: Eighteenth Ann. Rapt. U. S. Gcol. Sur-
vey, pt. 3, l88, PP. 353-354. 
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The alluvial floor of the valley varies in width, but is about 300 feet 
wide at Discovery claim, and probably this is not far from an average 
for the two forks. Below the forks, as has been indicated, the valley 
is much wider. Well-rounded gravels characterize the alluvial depos-
its so far as seen by the writer. Bowlders of more than 2 feet diam-
eter are uncommon, though some of 3 feet were observed. Much the 
greater part of the material is schist, with some quartz and at little 
granite. The gravels are well stratified, are loose, and so far as 
known are not frozen. It is this fact which has prevented the creek 
being thoroughly prospected, because the water flows in the gravels 
throughout the year. 

There' is little turf or muck on the gravels, and the whole section is 
in most places made up largely of sand and gravel. The bed rock is 
usually weathered and is broken by seams of clay, a secondary 
product, but so far as seen by the writer there is no well-defined 
stratum on the bed rock at the base of the gravels. 

The gravels of both forks are known to be more or less auriferous. 
At a number of localities some gold has been mined by pick and shovel 
methods, but the values so far as determined are not high enough to 
make this a paying proposition. It is reported that as high as $5 a 
day has been made on this creek. It appears that the values are 
rather evenly distributed, both horizontally and vertically. There 
is, however, a marked concentration in the lower 3 to 5 feet of the 
gravels, and much of the weathered schist carries gold to a depth of 
1 to 2 feet. The gold is fine, flaky, and bright colored. The largest 
nugget reported, with a value of $4, was found on the upper part of 
the creek. There has not been sufficient prospecting to determine 
the value of any considerable body of gravel. While 5, 10, and 30 
cent pans are reported from bed rock, these, of course, can not be 
considered as average values. Near the Discovery claim thirteen 
pans taken from gravel near bed rock are said to have yielded about 
$1 worth of gold. Considerable garnet and pyrite occur with the 
concentrates. 

At the time of the writer's visit only two groups of claims were 
being developed. In the lower group, embracing several claims near 
Discovery, a dam had been put in, with a view of ground sluicing and 
thus concentrating the values, which are subsequently to be shoveled 
into sluice boxes. A small hydraulic plant has been established on 
another group of claims, embracing No. 3 to No. 17 above. The 
gravels here are 8 to 12 feet thick, and the tailings are handled by a 
small elevator. Water is brought from the creek above through a 
flume 2,700 feet long under a head of 100 feet. This plant was 
erected in the fall of 1905, and was run for a short time in the fall 
and again in the early summer of 1906. At the time of the writer's 
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visit, in August the dry weather had caused a shortage of water, and 
the mine was not in operation. 

Harrison Creek, with its thiwed gravels and dissemination of values, 
would seem to be worthy of investigation by thoe looking for ground 
to be mined by steam shovels or dredges. The bed rock, so far as 
known, is soft and could be taken up by a dredge. Bowlders appear 
to be absent and the gravels are of a fairly uniform size. As it would 
require 3 or 4 feet of water to float a dredge it might be necessary to 
use steam shovels, which would considerably enhance the cost of 
installation and operation. 

EAGLE CREEK. 

Gold was discovered on Eagle Creek as early as 1895, but the wave 
of Kiondike excitement, which carried many miners out of the 
country, retarded its development for several years. Since 1901 
much profitable mining has been done on this stream. 

Eagle Creek has two forks. The northern, called Miller Fork, does 
not appear to carry values, but on the southern, called Mastodon 
Fork, placers have been found. The main stream has a gravel-
floored flood plain 100 to 400 yards wide, but the tributaries flow 
through V-shaped gulches. The bed rock appears to be chiefly 
schist, with an abundance of quartz. 

The 'alluvium varies from 8 to 20 feet in thickness. Of this 5 to 15 
feet is muck. The gravels are subangular, but are fairly well strati-
fied and carry considerable clay. The bottom layer is usually made 
up of 1 or 2 feet of sticky clay. The gravels are not froen below the 
surface and water circulates through them all winter. The grade of 
the stream is reported to be about 100 feet to the mile. The pay 
streaks are 4 to 8 feet in thickness and vary from 30 to 80 feet in 
width. In some places parallel pay streaks have been mined. Much 
of the gold is coarse and it has a bright color, with higher value than 
any other of the district. 

Mining has been carried on for about 2 miles along the main creek 
and half a mile up Mastodon Fork. A large part of it has been done 
by driftiug in winter. Though the pay streaks are rich, the cost of 
operatiug, in view of the fact that all drifts had to be timbered, has 
been great. It is reported that during the winter of 1905-6 about 25 
men were at work on the creek. Recently a large group of claims 
has been bought up on this creek, and it is reported that a company 
contemplates working them by dredging methods. 

OTHER CREEKS. 

Besides those described above gold has been found on a number of 
other creeks, which have yielded very little. None of these were 
visited by the writer except Twelvemile Creek, where no values have 
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been found. On this stream the bed rock is made up of a slabby 
quartzite, together with schists. Twelvemile Creek has a broad 
flood plain, but nothing is known of the depth of gravels, though 
they do not appear to be deep. Other streams in this part of the 
Birch Creek basin are said to carry auriferous gravels. A 1ittle 
mining has been done on Porcupine Creek, a tributary of Crooked 
Creek near the mouth of Miller Creek. The valley of the stream is 
wide and the gold in the gravels appears to be much disseminated. 
The gravels are said to be 12 to 15 feet thick. Some excitement was 
caused during 1906 by the discovery of gold on Portage Creek. a 
tributary of Medicine Lake, in the southeastern part of the Birch 
Creek basin. Though about $200 worth of gold was said to have been 
taken out of one claim, further prospecting failed to reveal any 
values. 

At various times gold has been reported in the Preacher and 
Beaver Creek basins, but the presence of values has never been 
established. These basins appear to lie outside of the gold-bearing 
area, though details in regard to the geology are meager. 

CREEKS TRIBUTARY TO YUKON BFVER. 

GENERAL GEOLOGIC FEATURES. 

The influx of prospectors in 1898, li)llowing the discovery of the 
Kiondike, led to considerable prospecting along the streams tributary 
to the Yukon between the boundary and Circle. So. far as known no 
placers have ever been found in the streams of this region entering the 
Yukon from the north. Mission and Seventymile creeks are referred 
to on page 38, and the present discussion will be confined to Wash-
ington, Fourth of July, and Woodchopper creeks, together with 
some smaller streams. 

So far as known to the writer the gold that occurs on these streams 
is from a different formation than that found in the Birch Creek 
basin, and in at least one place it has its source in a conglomerate. 
Therefore the character and extent of the deposits are probably 
different from those of the placers above described. It must be 
admitted, however, that the evidence at hand is too incomplete to 
permit definite assertion in regard to the bed-rock geology of much of 
this belt. 

The rocks exposed along the Yukon between Eagle and Circle do 
not anywhere include any of the older schists, such as are associated 
with the Birch Creek placers. In fact, over much of this belt the 
formations are slightly altered liinestones, shales, slates, and con-
glomerates, which do not bear evidence of mineralization and will not 
attract the placer miner. Locally, however, some of these rocks are 
mineralized and contain more or less gold. Thus on Nugget Gulch, 
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a tributary of Washington Creek, slates of Cretaceous age are found 
which are permeated with quartz veins, some of which must yield 
gold, as the associated alluvium is auriferous. The writer was not 
able to study this locality, but it appears that the coarse gold occurs 
in small patches on the bed rock. This occurrence, though probably 
of small commercial import, has a far-reaching significance, as it 
indicates that there has been an intrusion of mineralized veins since 
these younger rocks were deposited. The writer is, however, of the 
opinion that this mineralization is not general enough to encourage 
the search for placers where these Cretaceous slates form the country 
rock. 

The occurrence of gold in the conglomerate has an entirely different 
significance. There appears to be a fairly well defined belt of con-
glomerate running parallel to the Yukon from Seventymile Creek to 
Birch Creek, near the big bend. Both in the Seventymile basin and 
on Woodchopper Creek placers have been found which must have 
derived their gold from this rock. Therefore the conglomerate 
must, in part at least, be auriferous. 

This conglomerate was probably laid down in Tertiary time, after 
the mineralization of the older rocks, and its gold content is com-
parable to that of the present placers. Such auriferous conglomer-
ates have long been known in the Yukon region, having first been 
noted by Spurr, a who termed them "fossil placers." There is no 
evidence that the conglomerate itself carries sufficient value to pay 
for milling, though this is not impossible. The fact that the asso-
ciated placers are only of moderate richness argues against any con-
siderable values being found in the parent rock. 

Much of the conglomerate is only loosely consolidated and weathers 
so readily that it is easily mistaken for high bench gravel. As a result 
prospectors sometimes assume that it marks an old river channel and 
expect to find very rich leads. Though it is not impossible that the 
conglomerate represents the deposit of an old watercourse, it by no 
means follows that such a deposit would be any richer than the 
placers of the present stream. The term "01(1 channel" has a very 
alluring sound to those who are familiar wit II he occurrence of gold 
in California. Even if this conglomerate should locally be found rich 
in gold, only such parts of it as are decomposed could be mined by 
placer methods. Therefore the gold in it, except where it has served 
to enrich present streams, has now no commercial significance. 

The double concentration which must have taken place while the 
gold of these placers passed from its original source in the bed rock 
through the conglomerate and into the alluvium of the present 
streams is favorable to the formation of rich placers, yet none have 

a Spurr, J. E., Geology of the Yukon gold belt, Alaska: Eighteenth Ann. Rept. U.S. Geol. Elurve) , 
Pt. 3. 1898. pp. 365-366. 
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been found. This is probably due in part to the fact that the con-
glomerate itself carries no great values and in part to the fact that 
much of the conglomerate has not been affected by erosion and 
therefore the gold in it has not been re-sorted. 

The placers to be described here have little in common, and there-
fore few general statements can be made. So far as they have been 
opened up, neither high values nor extensive pay streaks have been 
found. It is by no means impossible that somewhere in the con-
glomerate belt erosion has found a rich layer in the conglomerate 
and that more valuable placers have been formed than any thus far 
discovered. 

These placers have the advantage of being more accessible than 
most of those in the Yukon basin. Most of them are not over 10 or 
15 miles from steamboat transportation on the Yukon. As they lie 
in the lower parts of the plains of considerable streams, they could 
probably be reached with water carried in ditches, provided there is a 
sufficient body of auriferous gravel to warrant the outlay. 

NOTES ON DEVELOPMENT. 

FOURTh OF JULY CREEK. 

Fourth of July Creek was not studied by the writer. The best 
information obtainable indicates that the bed rock is limestone and 
slate with some conglomerate. The gold is said to have its source in 
the conglomerate. The deposits are reported to be from 10 to 20 
feet thick, 6 to 15 feet being made up of muck and 4 to 5 feet of gravel, 
of which 3 feet is said to carry values. The gold is flat, fine, and 
bright colored. The largest nugget was valued at $2.25. As a rule 
the bed rock is deeply weathered. One bench is reported to carry 
values, but the relations are obscured by the abundance of slide 
matter. 

A trail 10 to 12 miles long leads from Nation, on the Yukon at the 
mouth of Fourth of July Creek, to these placers. Though many 
claims have been staked and considerable prospecting done, the 
ground thus far productive is limhed to a small group of claims. 
The total output since the discovery in 1898 is estimated at between 
$25,000 and $30,000 in value. Plans are said to be under foot looking 
toward larger operations in this field. It is reported that half a 
dozen men were at work here in 1906. 

WASHINGTON CREEK. 

GOLD. 

Washington Creek flows through a northward-trending valley, 
whose floor is from half a mile to a mile in width. The bed rock for 
the lower 3 miles of the creek is black slate or shale of Cretaceous age.a 

a Cofiter, A. J., Co& sours of the Yukon: Bull. U: S. Geol. Survey No. 218, IgIXI pp. 2s-2. 
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Farther upstream the creek cuts a greenstone and chert formation, 
probably of Devonian age, and 10 miles from the Yukon it crosses 
another belt of Cretaceous slate, which forms the bed rock in Nugget 
Gulch, a small southerly tributary. These rocks are succeeded to 
the south by a broad belt made up of a Tertiary conglomerate, sand-
stone, and shale series, which contains some lignitic coal seams. This 
belt of coal-bearing rocks has a width of at least 10 miles. Still 
higher up the valley older rocks are said to occur again. 

Placer gold has been found at two localities in the Washington 
Creek basin—(1) in Nugget Gulch, about 9 miles from the Yukon, and 
(2) on Surprise and Eagle creeks, about 10 miles above. The placers 
on Nugget Creek consist of very much localized accumulations of 
coarse gold on bed rock. Values are so irregularly distributed that 
it is questionable whether they can be mined at a profit. The gold 
appears to have its source in the Jretaceous slates, and it is worthy 
of consideration at least whether the mineralization of the bed rock 
is not sufficiently localized to pay the cost of extraction. The upper 
locality was not visited by the writer, but from the best accounts the 
gold here appears to be derived from a conglomerate. The value of 
the total production of Washington Creek does not exceed a few thou-
sand dollars. 

OOLL. 

Washington Creek has been the scene of some ill-advised attempts 
at coal mining. Though there is considerable lignite in the basin, 
much of the money spent in development has been wasted on experi-
ments in transportation rather than in testing the seams as to extent 
and quality. The coal openings are from 10 to 14 miles up the creek, 
and as the seams exposed appear to be of no better quality or greater 
thickness than others which lie much closer to the Yukon, the out-
look for profitable exploitation is not hopeful. The seam examined 
by the writer, about 14 miles from the river, occurs in friable sand-
stone and shales, striking about east and west and dipping 300 N., 
and showed the following section. The exposure is on the north side 
of the valley, about 40 feet above the stream level. 

Sect ion of coal seam on Jihington Creek. 

Roof, eoft blue-gray shale. Ft. In. 
Shaly lignitic coal 2 6 
Clay 0 2 
Shaly lignitic coal 2 0 
Boneparting 0 2 
Good lignitic coai 1 0 
Clay 0 5 
Good lignite 1 0 
Clay shale (1 1 
Impure coal (lignite) 0 3 
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Ft. in. 
Clay shale 0 2 
Coal (lignite) 1 4 
Clay shale 0 2 
Lignitic coal with some partings 2 0 
Clay shale 0 3 
Impure lignitic coal 1 0 
Good coal (lignite) 0 1 
Clay shale 4 0 
Good lignitic coal with bone partings 1 4 
Clay shale with some bone partings 4 0 
Covered, but probably no coal. 

The coal carries considerable sulphur. On burning it produces 
many clinkers. The ash has a reddish tinge. The following is an 
analysis of a sample taken from this same district a little lower down 
the creek: 

Analysis of coalfrom Washington Creek.a 

Water 13.48 
Volatile combustible matter 43.74 
Fixed carbon 39.68 
Ash 3.10 

100.00 
Sulphur .24 

The remarkably low percentage of ash suggests that this sample was 
taken from one of the minor seams and was not an average of the entire 
section exposed. Such a grade of coal could probably only be secured 
by hand picking after mining. 

During 1905 and 1906 a company attempted to establish a winter 
transportation system to the Yukon by the use of a 100-horsepower 
traction engine, which was expected to haul five sleds, each of 10 tons 
capacity. While such a scheme might be feasible with a good road-
bed, it proved entirely impracticable without one. This plan involves 
the storage of the coal hauled in winter for consumption during the 
summer months—a doubtful experiment, because the lignite slacks 
readily after being exposed to the air. 

In spite of the adverse conditions of mining and low grade of coals 
in this field, it shares with other fields of the Yukon a prospective 
value. There can be no question that with the present increase in the 
demand for fuel and the rapid destruction of the forests the time is 
not far distant when the Yukon lignites will play an important part 
in the commercial development of the inland placer districts. 

COAL CREEK. 

Coal Creek, together with its tributaries, Sam and Colorado creeks, 
which have yielded a little placer gold, was no.t visited by the writer, 
but to judge by the juxtaposition to Woodchopper Creek, it appears 

a Collier, A. i.. Coal resour of the Yukon: Bull. U. 8. Geol. Survey No. 218, 191fl, p.31. 
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probable that the conditions of occurrence of the placers are about the 
same. Apparently, however, from the reported discovery of a galena-
bearing quartz vein on Colorado Creek, all of the basin is not under-
lain by conglomerate. It is not known to the writer whether this vein 
carries values or what its dimensions are. 

Three or four claims are said to have been worked in this basin 
(luring 1906. Most of the gold is said to have been taken from bar 
diggings in the main creek. 

WOODCHOPPER AND MINERAL CREEKS. 

Woodchopper Creek, which is about 12 miles long, enters the Yukon 
from the west, about 30 miles above Circle. Its flood plain is about 
half a mile in wjdth, and the alluvium is probably 8 to 15 feet deep. 
Five miles from the Yukon, Mineral Creek, the scene of some placer 
mining, joins Woodchopper Creek from the south. The floor of the 
Mineral Creek valley is 100 to 150 wide, and the slopes are broken by 
benches. Woodchopper Creek has a gradient of about 100 feet to the 
mile. Remnants of benches are to be seen along the creek, the highest 
of these being marked by the ridge on the northwest side, which is flat 
and slopes toward the Yukon. 

In the lower mile of Woodchopper Creek only massive greenstones 
were observed. Above these is a belt of black slate and limestones 
about a mile wide that continues nearly to the mouth of Mineral Creek, 
where it is succeeded by friable conglomerates in a belt said to be sev-
eral miles wide. Chert and quartz pebbles dominate in the conglom-
erate, which is only imperfectly consolidated and outcrops in few 
places. This fact often leads to its being mistaken for bench gravel 
by the prospector. 

So faf as known the gold-bearing alluvium is confined to those 
creeks that cut the conglomerate, which, therefore, appears to be 
the source of the gold. Mineral Creek and its tributary, Alice Gulch, 
are the only streams which have thus far been found to be productive. 
Prospects are reported from Grouse and Iron creeks. 

At the mouth of Mineral Creek the alluvial floor of the valley is 
about 75 yards wide, but narrows upstream. A mile upstream, at 
the mouth of Alice Gulch, it broadens out again into a basin about 
75 yards wide. On the south wall of Mineral Gulch three well-
defined benches were observed, having altitudes of about 20, 150, 
and 250 feet above the creek. 

Muck is encountered on some claims to a depth of 30 feet; the 
gravels underneath vary in thickness from 2 to 5 feet and are made 
up chiefly of well-rounded quartz and chert pebbles. The pay streak 
lies in parallel channels 12 to 14 feet wide, as many as three of these 
channels having been found in a width of 80 feet. The pay streak 
under present systems of mining is from 1 to 4 feet in thickness. 
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A varying amount of bed rock is taken up, depending on its loose. 
ness. Apparently gold occurs in bed rock beyond the depth to 
which it can be profitably extracted. The bed rock appears to be 
chiefly conglomerate, but in some places a plastic clay which may be 
a weathered shale interbedded with the conglomerate has been en-
countered. Prospectors report that the values are found in the con-
glomerate but appear to be absent in the clay. The conglomerate 
bed rock is invariably iron stained, where found under the placers. 
Gold has been found in the lower benches of the creek, but the higher 
benches have not been prospected. 

The gold in the creek bed is usually bright colored, but that of the 
benches is dark. Most of the gold is coarse, the largest nugget having 
a value of $30. The value of the gold as reported by the miners is 
$19.09 to $19.30 per ounce, which would make it the highest of all 
found in the Yukon province. Values of 5 to 50 cents to the pan on 
bed rock are reported, but there are no data available for the average 
tenor of the pay streak. 

Though Mineral Creek was staked as early as 1898, actual mining 
did not begin until several years later. In 1906 eighteen men were 
engaged in mining on this creek and more or less work was done on 
seven claims. Most of the work was by "shoveling in" methods, 
but one small hydraulic plant was used for stripping and three steam 
hoists were operated. Most of the mining was done in winter with 
the aid of steam points. The total production for 1906 is estimated 
to have been $18,()0, of which four-fifths was taken out in winter. 



THE BONNIFIELll AND KANTISHNA REGIONS. 

By L. M. PRINDLE. 

INTRODUCTION. 

The northern foothills of the Alaska Range have been widely trav-
ersed by prospectors since the establishment of Fairbanks as a per-
manent supply point. In 1903 gold-placer mining commenced in the 
Bonnifield country, about 60 miles south of Fairbanks, and during 
1906 the Kantishna region, about 150 miles southwest of Fairbanks 
and 30 miles north of Mount McKinley, was an area of considerable 
activity. These regions had produced, respectively, about $30,000 and 
$175,000 in placer gold. The writer and C. S. Blair, field assistant, 
were detailed to investigate the placers and also the deposits of 
lignitic coal of Cantwell River, which were visited by the Brooks 
party In 1902. 

The sketch map (P1. IV), with the foot traverses of the party in 
the two regions added to the topographic map made by the Brooks 
party in 1902, shows the geographic relations. The twa most promi-
nent geographic features of the entire area are the Alaska Range and 
the Tanana Flats. 

The Alaska Range in this part of Alaska trends round from the 
northeast toward the east and is composed of lofty alpine ridges, sur-
mounted here and there by beautiful peaks. Minor ridges flank the 
main range on the north and their outer members descend with more 
or less abruptness to the level of the Tanana Flats. All the drainage 
is to the Tanana. The main drainage lines are northward, trans-
verse to the ridges. Many of the upper valleys are gorged with 
glaciers and the lower valleys are a succession of narrow canyons 
interrupted by east-west valleys parallel to the ridges. 

The Tanana Flats extend northward from the base of the foothills 
to Tanana River. They have a width in the area under considera-
tion of about 30 miles. They widen rapidly toward the west, as the 
river flows northwest and the mountains recede to the southwest, 
and form an impressive foreground to the mountains. The flats 
absorb small streams from the foothills and the surface is drained by 
swampy creeks, which cross them irregularly. The larger streams, a 
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few miles after leaving the hills, meander sluggishly in no well-
defined valleys and enter the Tanana with sloughlike inconspicuity. 
The surface is sparsely timbered with small spruce, tamarack, birch, 
and aspen, with a larger growth near the major streams and along the 
base of the foothills. Swampy areas flecked with lakes are inter-
spersed with patches bf birch where the ground is bare and dry, and 
the traveling therefore fairly good. Feed is good along the water-
courses but during the long hot days of summer there is scant relief 
for the pack animals from the horseflies and mosquitoes, which render 
an otherwise friendly area a place of almost constant torment. 

The bed rock of the Bonnifleld and Kantishna regions includes 
highly metamorphosed ancient rocks and loosely consolidated deposits 
of comparatively recent origin. The most common distinction made by 
the miners is that between hard and soft bed rock, and this distinction 
is warranted by the conditions. The ridges are formed for the most 
part of metamorphic schists and igneous rocks; the intervening Ion-
gitudinal valleys, of deposits in the main unconsolidated but older than 
those of the present streams. The most important fact from an eco-
nomic view point is the distinction between the two groups of hard 
and soft bed rock. The hard bed rock from south to north includes 
a belt of highly metamorphosed schists, predominantly quartzitic 
schists with a small amount of interbedded crystalline limestone, and 
some carbonaceous schists; a belt of black slates with quartzite and 
cherty beds; and a belt of metamorphosed porphyritic feldspathic 
rocks. The belt of quartzite schists forms most of the bed rock in the 
Kantishna region, crosses Cantwell River just south of Healy Creek, 
and extends northeastward to the south of the Bonnifleld region; the 
slates occur in the high ridges at the head of the Totatlanika and the 
porphyritic feldspathic schists form the several ridges to the north. 
These porphyritic schists occupy large areas in the northern foothills 
of the Alaska Range. They were observed throughout the area be-
tween Cantwell and Wood rivers. To the south they are interrelated 
with the black slates containing quartzite beds that succeed the quart-
zite schists. To the north they form the outermost ridges overlooking 
the Tanana flats. Throughout this area are several prominent east-
west ridges of these rocks rising 1,500 to 2,000 feet above the valleys 
that separate them. The color ranges from (lark-gray to white. The 
prevailing tone is whitish, from the weathering tf the large amount of 
feldspar that the rock contain, and much kaolinic material has been 
contributed by this rock to the deposits that occupy large areas in the 
lOngitU(linal valleys between the ridges. The rock ranges in character 
from a coarsely porphyritic sericitic variety with feldspars 4 din, or 
more in diameter to a fine, evenly grained white or gray sericite schist 
with no grains visible to the eye. These rocks are of igneous origin 
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and comprise highly metamorphosed rhyolitic rocks with probably 
some associated tuffs. 

The soft bed rock includes thick beds of slightly consolidated sands, 
clays, fine gravels, and many beds of lignite, all overlain by thick 
deposits of gravel. Some of these deposits, at least, are of Tertiary age, 
and a more detailed description of them will be found in the section 
on the coal deposits (pp. 221-226) . 

~3ONNIFIELD PLACER REGION. 

GENERAL DESCRIPTION. 

The region known as the "Bonnifield country " is named for John E. 
Bonnifield, who was one of the first men to locate in this part of 
Alaska. The name referred originally to the region immediately west 
of Wood River, but as prospectors explored valleys farther west the 
name came to be used in a broader sense, and for the purposes of this 
report includes all areas of placer mining between Wood River and 
the Cantwell, 50 miles farther west. 

The region is difficult of access in summer. The waterways are not 
easily navigable, even for small boats, yet supplies are sometimes 
brought in them about 40 miles upstream to points a dozen miles or 
more from the hills, whence they are transported overland by roan or 
horse power about 20 miles to the creeks where they are to be used. 
Pack trains are occasionally taken over the flats along the west side 
of Wood River, but this method is expensive. Most' of the supplies 
are transported during the winter, when streams afford good traveling 
for dog or horse sleds and the time consumed from Fairbanks to the 
creeks where mining is in progress is but a few days. 

TheTegion i5 delimited on the south about 20 miles south of the flats 
by prominent eastward-trending ridges which overlook it. The area 
between these ridges and the flats contains several ridges approxi-
mately parallel, with altitudes of 4,000 feet and intervening spaces a 
few miles in width at a level 2,000 feet below that of the ridges. Iso-
lated prominences like Jumbo Dome form i i n portant landmarks and 
the area is one of diversity. 

THE CREEKS. 

The most striking characteristic of the drainage and one that, finds 
explanation in the different conditions that once prevailed is the fact 
that the streams in general have cut canyons in ridge after ridge in 
their northward progress toward the flats. These canyons are for the 
most part narrow, and talus from the overtowering cliffs obstructs the 
streams. The intervening parts of the valleys are in general open, and 
gravel plains up. to 1,000 feet or more in width have been developed. 
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The gravels include angular bowlders from the hard bed rock, finer ma-
terial of the same nature, and a large proportion of well-washed 
gravels, in the main rather fine, which have been derived from the 
unconsolidated deposits that occupy large areas in the longitudinal 
valleys. 

The creeks on which most work has been done are Totatlanika with 
its tributary Homestake; Grubstake, Roosevelt, and Hearst creeks, 
tributaries of the Tatlanika; and Gold King Creek, which flows inde-
pendently out of the hills into the flats. 

TOTATLANIKA CREEK. 

Totatlanika Creek is comparable in size to streams of the Yukon-
Tanana country like the Chatanika. It is formed by the union of 
several tributaries which originate in a high schist ridge to the south. 
it flows northward toward the flats, cutting canyons in several ridges 
of the igneous schist, and has developed in the intervening spaces 
tributaries that drain large areas in which the hard rocks are largely 
covered with coal-bearing deposits. 

Mining was being done at scattered localities on the main creek along 
a distance of about 6 miles and on Homestake Creek, a small tributary. 
The conditions on the main creeks at all the localities are similar. The 
stream flat attains a width in the more open parts of the valley of sev-
eral hundred feet, and the grade of the valley is approximately 100 
feet to the mile. The quantity of water varies greatly. At ordinary 
stages on a rough estimate there are perhaps a dozen sluice heads 
available, and for the most successful working, by the methods em-
ployed, a low stage of water is desirable. The gravel bars at low water 
are mostly bare, and it is there and in the stream bed that the mining 
is being done. The bed rock includes hard, blocky porphyritic feld-
spathic schist with some associated carbonaceous schist and abundant 
quartz veins. A belt of andesitic rocks crosses above the mouth of 
Homestake Creek. The gravels are derived from these varieties of 
bed rock and from the unconsolidated coal-bearing deposits, which 
supply many vein-quartz and chert pebbles, pieces of lignitic coal, and 
a few large bowlders of the granite and greenstone that occur in the 
uppermost beds of these deposits. The thickness of the stream 
gravels where work is being done ranges from 3 to 6 feet. 

The gold is found in most places scattered through the gravels, but 
in others is confined to the surface of the bed rock, and where this is 
blocky is generally found to a depth of 3 feet or more within it. The 
gold is mainly flat and most of the pieces are less than a quarter inch 
in diameter. Occasionally pieces are found worth 25 cents, and a $2 
piece was the largest noted. it is all well worn. Pay has been found 
over widths of 50 to 100 feet, with values up to 1 ounces per day to 
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the iiian, but too little work has heeji done to give definite information 
regarding the average dimensions, values, or persistence of the pay 
streak. 

Mining is done by open cuts in combination with wing dams. The 
ground is for the most part free from frost, and the Oflly trouble from 
this source has been experienced in constructing bed-rock drains. 
Wing dams are used to deflect the water from the ground that is being 
worked, and water for sluicing is carried from the dam a distance of a 
few hundred feet to the sluice boxes. These are given a grade prefer-
ably of 9 inches to the box. There is but little sediment in the gravels 
and no dump boxes are used. 

The timber available forsluice-box lumber in this part of the valley 
is imited, and lumber is packed 5 to 25 miles from the lower canyon 
in the winter. About a dozen men were working on the creek during 
the summer of 1906. 

HOMESTAKE CREEK. 

Homestake Creek is a small stream, about 4 miles long, which enters 
Totatlanika Creek in the uppermost canyon. The valley coDsists of two 
parts of different character. The upper part is open and flat—hardly 
more than a depression in an undulating, well-nigh timberless area 
several miles wide—that extends east and west between the ridges. 
The lower part is a deep canyon with vertical walls of andesite that 
crowd the stream to a narrow, crooked course and burden it with 
great fragments. The grade of the upper valley is approximately 100 
feet to the mile; that through the canyon is over 200 feet to the mile. 
The amount of water carried by the stream is, during a dry season, 
insufficient for mining purposes. The bed rock of the upper valley is 
composed of unconsolidated clay and sand of the coal-bearing forma-
tion; that of the lower valley is the igneous rock of the canyon. 

Most of the mining has been done at the upper end of the canyon 
and in the open part of the valley half a mile farther upstream. The 
deposits that are worked range from 2 to 6 feet thick. Gold has been 
found in 2 to 3 feet of gravel, and part of it is coarser than that of 
Totatlanika Creek, one piece worth $15 having been found. All of 
the gold apparently is well worn. The stream heads in gravels and 
above the canyon has not yet cut down to hard bed rock, and it would 
seem that the gold has been derived from the gravels. 

There are but few trees in the upper valley. Sluice-box lumber and 
even firewood are packed fron the main stream. Some of the round 
prospects well, but so little work had been done that the possibilities 
of the creek were not (lefinitely known. Unlike those on the main 
stream, successful operations on Homestake Creek are dependent on 
abundant rainfall. 

Bull. 314-4J7-14 
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TATLANIKA DRAINAGE. 

About 10 miles east of Toatlanika Creek is the Tatlanika, formed 
by the union of Sheep and Last Chance creeks. This is a somewhat 
larger stream and has developed for itself in the section of the valley 
under consideration a gravel plain several hundred feet wide, with a 
grade of about 90 feet to the mile. A finely preserved bench 40 feet 
high and half a mile or more wide limits the stream on the west, and 3 
miles to the west high gravel hills separate the Tatlanika drainage 
from the headwaters of Buzzard Creek; on the east are blunt termina-
tions of low, broad ridges that separate the small tributaries entering 
from that side—Grubstake, Roosevelt, and Hearst creeks, on which 
most of the mining is being done. These enter in the downstream 
order given, the mouths being separated by distances of 3 miles and 1 
mile, respectively. The creeks are similar in size and character, and 
gold occurs on all of them under about the same conditions and with 
apparently the same origin. The Tatlanika in this area has not yet 
cut down to hard bed rock and these minor streams have cut narrow 
valleys for themselves in the unconsolidated gravels, clays, and sands 
of the coal-bearing deposits. Grubstake Creek heads along the con-
tact of the schistose bed rock and the soft deposits and is the only one 
of the three that has the hard bed rock within its drainage basin. 

GRUBSTAKE CREEK. 

Mining on Grubstake Creek is confined to a mile of the lower valley. 
The stream is 200 to 300 feet below the steep inclosing slopes of soft 
material and time stream flat is 150 to 300 feet wide. The grade is 
approximately 100 feet to the mile. At the lowest stage the creek 
carries approximately a sluice head of water. The bed rock is sticky 
clay, sand, and coal, all three distinct from the stream deposits. The 
thickness of the gravels that are being mined ranges from a few inches 
to 6 feet. These gravels include both fme and coarse material, with a 
small proportion of bowlders. They are made up of schist, vitreous 
quartzite, compact conglomerate composed largely of chert pebbles, 
vein quartz, chert, granite, and diabase; the amount of sediment in 
them is small. 

Gold is found scattered through about 2 feet of gravel or confined 
mostly to the surface of the clay bed rock. The pay streak has a 
width of 25 to 75 feet, but outside of 25 feet is reported to be patchy. 
The coarsest piece found was worth $1.43 and the gold is valued at 
$17.35 an ounce. The common variety is composed of small flat 
pieces, all well worn. Mining is (lone by open cuts. In some places a 
few feet of the top gravel are stripped off, but generally all the mate-
rial from surface to bed rock is shoveled in and the character of gravel 
and bed rock is such that 6 cubic yards a day per man can be handled. 
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The black sticky clay which forms the bed rock, after being cleared of 
the stream gravels, contains considerable gold which has settled into 
its surface or been trodden into it in the progress of the work, and expe-
rience has shown that the best way of saving this is to strip off a thin 
layer one-fourth inch or more thick, leave it in the sluice boxes over 
night with a small amount of water running over it3 and in the morn-
ing stir it with a sluice fork. The loosened mass then easily yields up 
its gold. The boxes are set on a grade of 8 or 9 inches to the box. The 
lumber for mining purposes is brought from the lower canyon of the 
Tatlanika, a distance of 14 miles. Some mining was done during 
1905 and half a dozen men were at work during 1906. 

ROOSEVELT OREIL 

The lower part of the valley of Roosevelt Creek is rather open and is 
covered with a light growth of small spruce. The mining area is about 
2 miles above the mouth, where the valley is narrow. The bed rock 
is sticky clay and yellowish sand that belong to the coal-bearing forma-
tion. The stream gravels are similar to those of Grubstake Creek and 
are derived from the thick bed of gravels that caps the sands and clays. 
They are shallow and gold occurs in 1 to 1 feet of gravel over a width of 
20 to 60 feet. The gold is small, flat, and well worn, the coarsest piece 
found being worth about 45 cents. At the time the creek was visited 
there was insufficient water for sluicing. The gold has most probably 
been concentrated together with the stream gravels out of the thick 
gravel deposits in which the creek originates. A point to be empha-
sized is that the soft clays and sands which forimi the bed rock are just 
as truly bed rock to the stream gravels that overlie them and carry the 
gold as if they were hard rock. A thickness of several hundred feet 
of these unconsolidated deposits may overlie the hard bed rock and 
any attempt to sink through them to the solid formation would be not 
only a most difficult task, but, inasmuch as the only run of gold known 
overlies them, would be in all probability useless. 

HEARST CREEK. 

The conditions on Hearst Creek are similar to those on the other 
two streams. In the lower part of the valley the creek meanders 
deeply in a narrow canyon, exposing sections 100 feet thick of the 
unconsolidated light-colored, cross-bedded sands and fine gravels of 
the coal-hearing formation. These (leposits in places have been 
benched and capped with stream gravels. The upper part of the 
valley is more open and the stream heads in the thick gravel beds that 
overlie the sands and clays. The only work that has been done is at a 

Int about 2 miles above the mouth, where iii 1905 a few thousand 
(I Ih N were reported to have been mined. In 1906 this localit was 

iospeitj, 
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GOLD KING CREEK. 

Gold King Creek is about 8 miles east of the Tatlanika. The 
stream heads in hard bed rock and flows through a V-shaped valley 
sunk to a depth of 1,200 feet below the inclosing gravel ridges. Long, 
flat, tonguelike spurs extend from these ridges into the narrow stream 
flat. The grade is about 100 feet to the mile, and the quantity of 
water at the lowest stage is approximately three sluice heads. The 
bed rock at points where mining is in progress is clay. The gravels 
include the same varieties as are found on the other creeks, and the 
proportion of bowlders 3 feet or more in diameter is large. They lie 
scattered through the• gravel and have acted as efficient riffles in 
retaining the gold. The thickness of the gravels that are being mined 
ranges from 4 to 8 feet. In some places gold is found in 4 to 5 feet of 
gravel; in others it is mostly near the clay bed rock. Generally about 
2 feet of overburden are ground sluiced off and from 1 to 4 feet 
shoveled into the boxes. The gold is flat; there are many pieces over 
one-fourth inch in diameter, and the coarsest piece was worth $1.25. 
This gold is said to assay $17.82 per ounce. Some of the ground is 
reported to yield about 1 ounces to the shovel. All the work is 
done by open cuts, and the presence of so many bowiders retards the 
work. Shoveling in can begin in some seasons about the first of June. 
During the season of 1906, however, on account of the extent of 
glaciers in the creek work did not begin until June 20. The gold, like 
that of the other creeks, probably originates in the high gravels, and 
these are reported to carry prospects in many places far above the 
creek and even on the surface of the high, flat ridges. About a dozen 
men were working on the creek, and wages were $6 and board per day. 

SUMMARY. 

The creeks of the Bonnifield region may be divided into two clses— 
those that have, in a part of their valleys at least, cut into hard bed 
rock, and those that are still cutting their valleys entirely in uncon-
solidated deposits, including gravels, sands, clays, and coal beds. 
The greatest part of the gold has in all probability been derived from 
the thick gravels. The form of its occurrence in these thick deposits 
is unknown. It may be regularly distributed through them, it may 
be confined to some particular stratum in which it is spread broadly, or 
it may occur as a more or less clearly defined pay streak. The mate-
rial of the gravels is all found in the ranges to the south. The gravels 
were deposited tinder conditions much different from those of the 
present time and are probably mixed in their upper part with sonic 
glacial material. 

The only general test of the values that these gravels may contain 
thus far available is that afforded by the gold found in the gravels üf 
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the present streams. Although fair pay has been found in places on 
some of the creeks, it would seem that if the high gravels carried 
noteworthy values the 'placers derived from them would be much 
richer than they have yet proved. All the work has been accom-
plished on a small scale under adverse conditions. Most of the mining 
is being done above the timber line. The work is hampered and in 
some places brought to a standstill by lack of water. The soft nature 
of the bed rock in some of the creeks means a tremendous amount of 
material that clogs the work and complicates the situation caused by 
lack of water. In general it may be said' that the quantity of gold is 
not such as to overshadow the economic factors of water supply, 
character of bed rock, presence or absence of bowlders in the gravels, 
timber resources, and transportation, but that in every case these are 
the det ~n n i n i ng factors in the situation. 

KANTISIINA PLACER REGION. 

GENERAL DESCRIPTION. 

The rich shallow diggings discovered in the Kantishna region in 
1905 were found to be more local than at first supposed, and the 
results of 1906 were unequal to expectation. During the fall of 1905 
there was much travel by steamer from Fairbanks. Passengers and 
freight were carried at $40 a piece and $50 a ton, respectively, and 
landed at Roosevelt, on McKinley . River, or at Diamond, 60 miles 
above the mouth of the Bearpaw. The town of Glacier also was 
established 12 miles from Dian}ond, at the mouth of Glacier Creek, 
about midway between the steamer landing at Diamond and the 
placers of Glacier Creek. During the winter of 1905-6 there was 
much travel between all of these places and the creeks, and the winter 
trail from Fairbanks up Cantwell River to the road house at the cross-
ing and thence overland was also used extensively. The' month of 
February found many already on the back trail. During the summer 
of 1906 the town of Roosevelt, situated as it was remote from the 
creeks across an 18-mile stretch of swampy tundra, became practi-
cally deserted, and in the fall the many empty cabins of Glacier and 
Diamond testified with depressing emphasis to the decadence from the 
activities of the previous year. 

The Kantishna placers, about 30 miles directly north of Mount 
McKinley, are in an outlying ridge somewhat apart from the main 
range and separated from it by high bare hills, which form the fore-
ground to this portion of the range. This ridge trends northeast and 
southwest, and its most prominent summits have altitudes of 4,000 to 
4,700 feet. To the southwest it abuts against the foothills; to the 
northwest it descends abruptly to the level of long, flat slopes that 
extend for miles from the base of the hills into the extensive flats of 
the Kantishna Valley. 
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The slopes are deeply furrowed by narrow V-shaped valleys. The 
drainage on the south runs into Moose Creek, a stream that heads far 
back in the foreground of the mountains, flows close along the south-
ern base of the ridge in a finely benched open valley, and finally cuts 
a canyon through the ridge to flow northward to the Bearpaw. The 
streams that drain the northern slopes have long lower valleys limited 
on either side by the edges of low tonguelike spurs. 

The material of the ridge is for the most part a highly metamor-
phosed and closely folded quartzitic schist, with garnetiferous quartz-
mica schist, carbonaceous schist, a small amount of interbedded crys-
talline limestone, and much greenstone, part of which at least is 
intrusive. This formation is like that at the canyon of Cantwell River, 
south of Healy Creek, and is the same in character as that of the Fair-
banks region. The occurrence of gold also and the associated min-
erals are the same for the most part as in the Fairbanks region. The 
formation has in general a northeasterly strike. The foreground of 
the mountains to the east is formed of hornblende granite and granite 
porphyry and some dikes of granite porphyry occur in the schists. Small 
areas of the coal-bearing rock occur in the region and coal from a fork 
of Moose Creek is utilized to some extent for blacksmithing purposes. 
The extension of the schist area to the southwest has not been deter-
mined. Topographically it terminates apparently at McKinley River; 
to the northeast it is probably continuous with the schists of the Cant-
well Canyon. The rocks of the Alaska Range to the east are in general 
black slates partly altered by contact metamorphism, greenstones, 
intrusive granitic rocks, and volcanics. 

THE CREEKS. 

The creeks head in open V-shaped areas formed by the convergence 
of two or more small tributaries. The lower parts of the valleys are 
narrow canyons. Where these join the main valleys benching becomes 
prominent and their deposits merge into the tremendous body of 
gravels that has been spread far and wide from the Alaska Range. 
This material is for the most part easily distinguishable from the 
schistose gravels of the creeks. 

The creeks where mining has been (lone are located on both sides 
of the ridge. Named from east to west on the south side of the ridge, 
round the west end and eastward along the northern slope, they are as 
follows: Spruce, Glen, Eureka, Friday, Glacier, and Caribou. 

SPRUCE CREEK. 

Spruce Creek flows its last mile in the valley of Moose Creek. Above 
this part of its course for about 1 miles the valley is narrowly V-shaped 
and then near the head becomes more open. The grade in the narrow 
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part is about 350 feet to the mile, and the amount of water carried at 
ordinary stages is about two sluice heads. • The lower valley has a 
considerable growth of spruce in a narrow belt near the stream. The 
bed rock observed is predominantly quartzitic schist, with some car-
bonaceous and green schists. The only point where mining was being 
done is about 21 miles upstream, above timber line and about 700 feet 
above the level of Moose Creek. The gravels at this point are about 
3 feet thick and comprise quartzitic schists with a small proportion of 
green schist, carbonaceous schist, crystalline limestOne, and vein quartz. 
Pay is found over a width of about 12 feet. The gold occurs mostly 
on bed rock and to a depth of 2 feet within it. Much of the gold is 
coarse, and the largest piece found was valued at $6.40. Some of it 
is rough and has quartz attached, and there is no reason to doubt its 
local origin. Three men were working at this locality. Their sluice 
boxes were made of lumber packed from Glen Creek and were set on 
a 10-inch grade. 

GLEN CREEK. 

Glen Creek is somewhat larger than Spruce Creek and is more deeply 
cut below the spurs that rise nearly 1,000 feet above it on either side. 
From the forks to the mouth, a distance of 3 miles, there is a grade of 
about 500 feet. The gravels are similar to those of Spruce Creek, 
being predominantly quartzitic schist, and where work is being done 
they range from a few inches to about 3 feet in thickness. In some 
places gold is found through 2 feet of gravel and at others it is all on 
or within bed rock. The width over which pay is found ranges from 
30 to 150 feet and values have been reported of $20 to $100 to the 
box length, or approximately a maximum value of 65 cents to the 
square foot of bed rock, but their distribution is irregular. Much of 
the gold is coarse; several $8 to $10 nuggets have been found, and the 
largest piece discovered weighed over 3 ounces. A few garnets are 
found associated with the gold. At the time of visit most of the 
miners had left for the season, and it was reported that only about 
seven men would winter on the creek. 

EUREKA CREEK. 

Eureka Creek proved to be the best producer of the mg-ion. It is a 
small creek only about 5 miles long, flows southwestward in a deeply 
cut valley, and enters Moose Creek just below the point where the 
latter has turned northward through the ridge. The valley of Moose 
Creek at this point is a flat several hundred feet wide, and the creek 
itself, a powerful stream, swings round to the east and is cutting lat-
erally into the bed. rock just at the point where Eureka Creek enters. 
The valley of Eureka Creek has a grade of about 235 feet to the mile, 
and the smallest quantity of water flowing during the season of 1906 
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was reported to be two sluice heads. The bed rock is principally 
quartzitic schist, with some associated carbonaceous schist and green-
stones. Small basaltic dikes were observed in a few places cutting 
the schists. Throughout most of the valley 'the stream gravels are 
composed of material derived from the bed rock, but in the lower part 
of the creek these rather fine subangular schist gravels become mixed 
with material derived from the heavy Moose Creek wash that rests on 
a bench over 150 feet vertically above Eureka Creek. In the process 
of downward cutting througk which the drainage system has passed 
these bench gravels, comprising bowiders of granodiorite, greenstone, 
hard conglomerate containing chert pebbles, and metamorphic slates, 
all of these being materials mostly unlike those characteristic of the 
Eureka Valley, but entirely similar to those of the Alaska Range, have 
become intimately mingled with the local deposits. 

Mining has been confined for the most part to 2 miles of the valley 
immediately above the mouth. The thickness of the deposits that 
are being worked ranges from 1 to 5 feet and the width is in most 
places that of the stream gravels, which is rarely more than 100 feet 
and in some places less than 20 feet. The gold is mostly on bed rock 
or within it to depths of 1 to 3 feet, but all the gravel from surface to 
bed rock is generally shoveled into the boxes. The richest ground 
was in the first half mile above the mouth, where many nuggets were 
found, the two largest of which were worth $186 and $678. Nuggets 
were not confined to this part of the creek, however, and some worth 
as high as $40 have been found 2 miles above the mouth. The miug-
gety gold is generally of a lighter color than the finer grade. The gold 
found in the upper part of the valley is mostly rough and gritty. Aver-
age assay values were reported ranging from $15 to $16 per ounce. 
The proportion of black sand accompanying the gold is small. Here 
and there pieces of stibnite occur in the gravels, and these have been 
derived, probably, like similar occurrences on Caribou Creek, from 
veins in the sehists. The association in this respect is similar to that 
of the Fairbanks region. 

The reason for the richness of the gravels near the mouth has often 
been a subject of inquiry and it might be supposed that a part of the 
gold at least was derived from the heavy Moose Creek bench gravels 
through which Eureka Creek has cut. So far as could be learned, 
however, these bench gravels are not known to carry payable values, 
and the explanation is rather to be found in the riffle efficiency of large 
bowiders in retaining gold that would otherwise be carried out from 
the smaller valley along with the finer wash. A decrease of grade of 
the smaller stream near the mouth may also be a factor. 

All the gravels are worked by the open-cut method. Boxes are 
given grades ranging from 7 to 9 inches per box. There is but little 
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sediment in the gravels and no dump boxes were employed. The 
flats of Moose Creek opposite the mouth of Eureka Creek are covered 
with a light growth of small spruce and a few small spruce dot the 
steep slopes of the lower Eureka Valley, but lumber for mining pur-
poses has to be brought from points 6 mi1es down the Moose Creek 
valley. 

Gold was discovered on Eureka Creek in July, 1905. The richness 
of the gravels justified to a great degree the stanipede that followed. 
The richest ground that has been discovered was mostly exhausted 
(luring July and August, 1906, when there were 50 or more miners on 
the creek. Wages during the busiest time of the season, when shifts 
were working night and day, were $1.25 per hour, paid in gold dust 
valued at $16 per ounce. There was a settlement of considerable 
size at that time on the flat of Moose Creek just above the mouth of 
Eureka Creek. A restaurant was in operation with rates for board 
alone of $4.50 per day, and there were small stores where supplies of 
various kinds were obtainable. About a dozen men were working in 
August, 1906. Various estimates of the output were reported, rang-
ing from $150,000 to $160,000. 

A small amount of work was done during the sununer in the canyon 
of Moose Creek, about 5 miles below Eureka Creek, and some pay was 
reported. 

FRIDAY CREEK. 

Friday Creek is 2 miles long and carries at the lowest stage about 
half a sluice head of water. The valley is cut to a (lepth of 1,500 feet 
below the inclosing ridges. The upper part where small streams 
unite is somewhat openly V-shaped; the lower part is very narrow 
and has a grade of over 400 feet to the mile. 

Mining is confined to about a mile of the creek above the point 
where it emerges into the valley of Moose Creek. The bed rock in-
cludes quartzite schist, carbonaceous schist, greenstone, crystalline 
limestone, and dikes of granite porphyry. The gravels are formed 
mostly of these materials and are from 3 to 6 feet thick. Gold is 
found in 1 to 2 feet of gravel and about the same thickness of bed 
rock. The gravels are in some places limited to the narrow space of 
12 feet between the bed-rock walls; in others they reach 100 feet in 
width. Both nuggets and fine gold are found. The nuggets range 
in value up to $29. Many of them contain much quartz and are very 
rough, and some are rudely crystallized. Scattered pieces of galena 
several inches in diameter are found in the stream gravels, and one of 
these was assayed for the Survey and found to carry 184.76 ounces of 
silver and 0.20 ounce of gold to the ton. Only six men were working 
on the creek. 
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GLACIER CREEK. 

It is about 8 miles round the base of the hills from Friday Creek to 
Glacier Creek. The latter is a larger stream than the other creeks 
that have been described, heads against them, and after emerging 
from its deep V-shaped canyon flows for several miles between broad, 
level-topped ridges before it joins the Bearpaw. Cabins were built at 
intervals along the entire length of the creek during the winter of 
1905-6, but the area that up to the present time has proved most pro-
ductive is a section of the valley about a mile long where the creek 
emerges from the hills into the area of long gravel-covered ridges. 
Near the end of the season of 1906 it was reported that pay was being 
found also on Yellow Creek, a small tributary near the head. 

Glacier Creek, although considerably smaller than Moose Creek, is 
a powerful stream, and there has been no lack of water for mining pur-
poses. The grade of the valley in the part that is being worked is 
approximately 130 feet to the mile. The bed rock observed com-
prised quartzite schists, greenstone schists, and garnetiferous mica 
schists, with abundant quartz seams and lenses. The gravels are 
coarse and the proportion of bowlders is large. The thickness of the 
deposits in the working area ranges from 2 to 5 feet, and the width in 
places is 250 feet. The gold is mostly on bed rock. The creek 
meanders sharply at its point o emergence from the hills, and the 
best pay is reported to have been found just above the points of the 
meanders. Values have been found ranging from $75 to $200 to the 
box length, and the gold is reported to be worth $16.40 per ounce. 
Many nuggets have been found, and the largest was valued at $365. 

At the point where the stream leaves the hills there is a bench about 
75 feet above the creek, capped by 3 to 5 feet of gravel underlying 6 to 
8 feet of muck. Gold occurs in about 18 inches of the gravel and is 
yellower and flatter than the creek gold. Several areas of the bench 
gravels were reported to prospect, but insufficient work had been done 
to determine their values definitely. All the work was done by open 
cuts, and some of the lumber for sluice boxes was packed distances of 
12 to 14 miles from Moose Creek. In the fall of 1906 there were 
approximately twenty men on the creek. 

CARIBOU CREEK. 

Caribou Creek is somewhat larger than Glacier Creek, but in other 
respects the conditions are similar. There is the same variety of bed 
rock and deposits, but up to the present time no well-developed pay 
streak has been found. In the early part of the season considerable 
work was done on Crevice Creek, a small tributary near the head. 
The gold was found to be rough and coarse, the largest piece being 
valued at $90. At the time Caribou Creek was visited by the Survey 
party but few men were working. 
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Stibnite (antimony sulphide) occurs in the wash of Caribou Creek, 
and a ledge containing this mineral has been located a short distance 
above the point where the creek emerges from the hills into the 
benched area of the lower valley. The creek forks at this locality, and 
on the southern fork, which has been named Last Chance, the ledge is 
exposed. The vein is about 4 feet thick, and the vein matter includes 
essentially quartz and stibnite. The quartz is partly massive and 
partly in the form of small crystals up to an inch in length. The 
antimopy sulphide is in part a crystalline mass embedded in the spaces 
between the quartz crystals and in part a bluish-black, very fine-
grained massive variety. The ledge strikes northeastward and dips 
750 N. The country rock is hornblende schist, to the structure of 
which the vein conforms. A short distance upstream the hornblende 
schist is structurally conformable to the quartzitic schist. A small 
amount of work was being done here in the hope that the ledge mate-
rial would be found to carry values. Of three specimens from this 
locality assayed for the Survey two contained silver at the rate of 4 
and 2.76 ounces to the ton and the latter carried in addition 0.12 
ounce of gold to the ton; the third specimen contained 0.12 ounce of 
gold, but no silver. Too little work had been done to give definite 
information regarding the proportion of the antimony sulphide in the 
vein, but pieces of nearly solid ore up tt a foot in diameter were 
obtainable. 

SUMMARY. 

The Kantisima placers are in an area of crystalline schists. The 
gold-producing creeks head near each other. The bed rock of all 
the creeks comprises practically the same kinds of rock and the 
gravels are shallow. The bulk of the gold in every case has in all 
probability been derived from the valley in which it is found. The 
occurrence is not confined to any particular section of the valleys, 
but is such as to suggest a derivation from different points along 
ihem. The manner of its occurrence in the bed rock is indicated by 
the many pieces found in most intimate association with quartz, by 
a small flat nugget one-tenth of an inch thick attached to garnetiferous 
mica schist, and by the occurrence of silver- and gold-bearing galena 
and stibnite in the gravels of several creeks. Pieces of these sulphide 
ores a foot or more in diameter were observed in the gravels, and the 
fact that in one case high values in silver with some associated gold 
were carried by this material lends not only a qualitative interest 
to this occurrence but a quantitative one as NV( 1 11. The vein of stib-
nite on Caribou Creek, although carrying in the material tested no 
high values in silver or gold, illustrates the form of occurrence, and 
its interest is enhanced from the fact that the metal antimony, which 
forms about 70 per cent of the mineral stibnite, is at present (1907) 
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in considerable demand. Regarding the question whether there is 
sufficient high-grade silver ore or stibnite to pay for working, nothing 
definite can be said. It is probable that both the lead and antimony 
suiphides and the small amount of iron pyrites associated with them 
occur as small veins scattered through the schists. Although both 
stibnite and galena resemble each other to some extent, the former 
has often been determined by miners through its character of fusing 
readily in the candle flame. The coarser varieties can also be dis-
tinguished from galena by their lighter color and somewhat, fibrous 
texture. The coarser varieties of galena break into little cubes. 

There is a great resemblance between the Kantishna and Fairbanks 
regions. The geologic environment and mineral associations are 
practically the same. The essential difference is apparently one of 
physiographic development. The Kantishna region is in a youthful 
stage. The valleys are narrow and have steep grades, and their 
deposits are consequently shallow and hare undergone less shifting 
with the accompanying gravitative differentiation of the heavy con-
stituents to the vicinity of bed rock. 

The bulk of the production has come from Eureka Creek and most 
of the remainder from Glacier Creek. The conditions on Eureka 
Creek probably find an eplanation in the fact that the heavy foreign 
wash derived from the beh near the mouth, working in combination 
with a decrease in grade, checked to a greater or less extent the removal 
of the gold that was being brought down the valley of Eureka Creek 
while the canyon was being cut, and thus brought about an enrich-
ment at this particular point. There is the possibility, too, that the 
bench gravels contributed a part of the gold. It is noteworthy in 
this connection that the richest ground on Glacier Creek is at the 
point where the valley emerges from the hills into the benched area 
that surrounds their base. 

There was no lack of water during the summer of 1906, butn a 
dry season the small creeks would shrink below the economic limit. 
The timber resources in the vicinity of the hills are scanty. There 
is some fair timber along parts of the valley of Moose Creek and this 
increases in quantity toward the mouth, but in general the localities 
where mining is done are above the limits of good timber, and lumber 
has to be packed for several miles. The town sites of Glacier and 
Diamond were well timbered, and the valleys of the Bearpaw and 
Kantishna contain many small areas of fine spruce. 

Steamer transportation (luring the summer of 1906 was very 
irregular, and the accessibility of the placers to the points where it is 
possible to land supplies from steamers is rendered difficult on account 
of swampy areas that in places well-nigh block the approaches to the 
hills. Up to the present time but little attempt has been made 
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to construct summer trails, as most of the transportation between the 
creeks and the local supply points has been done in winter. 

The auriferous gravels thus far discovered are adapted only for 
summer work when sluicing can be done from about the 1st of June 
to the early part of September, and the rich ground first discovered 
has been largely worked out. There is some ground still remaining 
that contains fair pay, and about 50 men intended to remain during 
the winter of 1906-7 to prospect. 

COAL 1)EP4:)s1'r4. 

GENERAL DESCRIPTION. 

Deposits containing lignite coal have a wide (listribution in the 
northern foothills of the Alaska Range, but the only section to be con-
sidered here is that extending east from Cantwell River to Wood 
River, a distance of about 50 miles, and northward to the flats. 
The low spas within this area between the east-west ridges of old 
metamorphic rocks are occupied by these deposits. They are for 
the most part but slightly consolidated, and have been so deeply 
incised by the drainage systems that in places nearly complete see-
tions are exposed. That the present areas are only a part of masses 
formerly much larger in extent is showi by small isolated patches of 
these deposits that lie slantingly on the upper slopes of ridges and 
by well-worn pebbles derived from theni that lie scattered on the 
tops of the highest ridges, 1,500 to 2,000 feet above the occurrences 
of the valleys. These deposits have been folded, the flexures being for 
the most part broadly open, with dips of 30° to 35°, but locally closer, 
with resultant vertical dips attended in places by consolidation of the 
gravel beds to conglomerate; in addition, here and there parts of the 
deposits have been faulted. 

The material comprises alternating beds of sands, clays, coal, and 
gravels that are divisible into three parts—an undrlying white deposit 
Composed of angular and some well-worn, subangular, fine -quartz 
gravels, with a large admixture of kaohnic material where the bed 
rock is feldspathic, an intermediate imiember of yellowish cross-bedded 
sands and fine well-worn gravels, (lark plastic clays, and coal beds, 
and an upper member composed almost entirely of gravels. The 
feldspathic schists producM by weathering a large amount of white 
clay and the quartz veins which in places in these rocks are very 
fluflierous furnish abundant (luartz material, and I lI(S( characteristics 
of the, old bed rock have gone over into the is of thelHLSI t tII 

sediments. 'Plie transition from the decomposed )Iuducts of the 
Chist.s that still retain their structural position to the same materials 

in the overlying deposits is in some places strikingly exhibited. The 
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thickness of these underlying deposits was not determined, but one 
section was observed in which 100 feet of them was exposed. The 
sands and clays of the intermediate member are naturally less con-
spicuous than the underlying beds, but have in many places become 
indurated by the burning of the coal beds and baked to a conspicuous 
red color. The overlying gravels at the localities where their relations 
to the underlying deposits were observed, whether in horizontal or 
tilted strata, were found to be structurally conformable. They are 
characterized by a yellow color. They include both fine and coarse 
material, are well worn and well rounded, and the predominant con-
stituents are white quartz and chert of various colors, principally 
black. There is a considerable proportion of metamorphic rocks and 
many pebbles of compact chert conglomerate. In the upper part of 
the gravels, in strong contrast with their medium- to fine-grained 
material, are locally many bowlders of granitic rocks and diabase and 
a few well-rounded bowlders of dense chert and quartzite conglom-
erates. The greatest observed thickness of these deposits was approxi-
mately 3,500 feet. The upper gravels constitute about half of the 
entire deposit. 

Fossil leaves are observable nearly everywhere in the beds asso-
ciated with the coal, but except where these beds have been baked by 
the burning of the coal the fossils are poorly preserved. The age of 
the coal-bearing member has been determined as Kenai. The age of 
the gravels has not been determined, nor is it definitely known that 
they are chronologically conformable with the underlying deposits, 
but they have been folded at every point where folding was observed, 
along with the underlying deposits. Where valleys have been exten-
sively developed in these deposits bench gravels have in many places 
been laid down on the truncated edges of the older deposits, and where 
these older beds are horizontal the bench gravels are in apparent con-
formity with them, obscuring the relationship. It is probable that 
deposits of various ages since the Kenai, formed under varied condi-
tions of sedimentation, occur in this area and that the coarse material 
in the uppermost part of the gravels owes its origin to glaciation. 

Parts of the gravel members of these deposits are auriferous and 
have supplied the gold for the Bonnifield region. There is a marked 
resemblance between these coal-bearing deposits, with their thick beds 
of overlying gravels, and the Kenai beds of the Seventyrnile Creek 
area near Eagle, with their coal-bearing deposits and thick beds of 
conglomerate formed largely of the same kinds of material. These 
latter beds also, as was observed by Brooks in the Woodchopper 
Creek area during 1906. are auriferous. 
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LOCAL OCCURRENCES. 

The most prominent exposures of coal are on Healy Creek and Lig-
nite or Hosanna Creek. These localities have been described by 
Brooks.a* In 1906 a large part of the coal-bearing area on Healy 
Creek had been staked as coal claims. 

Healy and Lignite creeks are about 5 miles apart. The valley of 
Healy Creek near its junction with the Cantwell is limited on the 
south by a high schist ridge. A similar ridge separates the valleys of 
Healy and Lignite creeks, but the schist part of this ridge terminates 
about 3 miles from the Cantwell and its continuation is composed of 
the thick body of gravels with the underlying coal deposits, which 
along the Cantwell becomes continuous with the deposits of Lignite 
Creek. 

HEALY CREEK. 

The deposits extend about 10 miles up Healy Creek, in places run-
ning parallel with the creek and in places crossing it. In the lower 
part of the valley they dip north from the schists, on which they rest 
unconformably, at angles ranging from 25° to 35°. Toward the 
upper limit of the deposit folding has been closer and there are verti-
cal dips. The stream fiat of Healy Creek is about 500 feet wide, and 
in parts of the valley coal beds form the banks for distances of a 
quarter of a mile or more close to the water. The thickness of these 
deposits from their base to the under surface of the overlying gravels, 
which are approximately 2,000 feet thick, is about 1,500 feet and the 
coal beds aggregate about 230 feet. The nature of the deposits and 
the relation to them of the coals are shown in the accompanying sec-
tion of the deposits at a point about 2 miles above the mouth of the 
stream. The coal thicknesses were measured with the tape; the 
thicknesses of the intervening beds are in part only approximate. 
This section probably does not give the total thickness of coal, because 
some beds in almost every section have been destroyed by fire. In 
this section seven beds were observed 20 feet or more thick, aggregat-
ing 175 feet, and sixteen thin beds higher in the deposit aggregating 
55 feet. The lower beds are of better quality than the upper ones, 
which are shaly and contain much woody material. While the thick 
seams contain some interbedded foreign material, the proportion is 
apparently small. The following analysis was made in the laboratory 
of the Geological Survey and is taken from Brooks's report, already 
cited: 

'I Brooks, A. II, note Collier, A. .1., Coal mummies of the Yukon, .1Iaska: Bull. S. Geol. Survey 
No. 218, 1903, pp. 44-46. 
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Analysis of coal from Healy Creek. 
Moisture 13.02 
Volatile matter 48.81 
Fixed carbon :12.40 
Ash 5.77 

100.00 
Sulphur . 16 

Section an Healy Creek 2 miles above mouth. 
Feet. 

Overlying sands, clays, and gravels 2, 500 
Coal 14 
Sands. 
Coal 7 
Sands. 
Coal (shaly) 2 
Sands. 
Coal 8 
Sands and clays with two thin beds of coal 75 
Coal 5 
Sands. 
Coal 20 
Sands 100 
Coal 25 
Sands 100 
Coal 24i 
Sands and clays 50 
Coal 40 
Sands and clays. 
Coal (two beds) 3 
White sands and gravels 75 
Brown earthy shales 60 
Coal 21 
Covered 50 
Coal 5 
Dark shales and red sandstone formed by burning of the coal 10 
Reddish sands with fine white gravel 20 
Coal 6 
Covered 100 
Coal 10 
Fine sandstone, white sand, and (lay 15 
Coal 2 
Clay and nodules of sandstone 12 
Alternating beds of sand and gravel 30 
Clay, sand, and sandstone 15 
Well-rounded gravel mixed with sand and clay 20 
Clay and sand 4 
Well-rounded fine wash of quartz and chert 100 

Total coal, 230 feet. 
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LIGNITE CREEK. 

In the valley of Lignite Creek, where the space between the hard-
rock ridges is wider than in Healy Valley, these deposits extend from 
the schist ridge that limits the valley on the south to the base of 
Jumbo Dome, a distance of about 3 miles, and eastward till limited by 
the schist ridge at the head of the creek. They have been cut to 
depths of 1,000 feet or more by the many tributaries of Lignite Creek, 
which have steep grades and form where crossing the resistant coal 
beds waterfalls up to about 30 feet in height. These narrow cuts are 
clogged with masses of material from the sandy beds that break 
away in great blocks from the steep bluff above to form sand heaps 
at the bottom, and contain blocks of coal 20 feet or more in diameter. 

The following sections were observed. ..The first is at a point about 
6 miles above the mouth; the other section is about 3 miles farther 
upstream, near the headwaters and near the eastern limit of the 
occurrence. 

Section on Lignite Creek 6 miles above mouth. 

Overlying gravel. Feet. 
Thin beds coal alternating with sands and clays 250 
Coal 18 
Sand 10 
Coal 1 
Clayey sand 10 
Sand, cross-bedded 100 
Coal 15 
Sands 100 
Coal 8 
Sand 75 
Coal 32 
Sandy clay 40 
Coal 10 
Sand 12 
Coal .. 20 
Sand, clay, and small amount of fine subangular quartz gravel 25 
Coal (only the top of a bed exposed). 

Total coal, 129 feet. 
Section near head of Lignite Creek. 

Overlying gravel. Feet. 
Coal (shaly) 8 
Sandy clays 
Coal 6 
Clay 10 
Coal 12 
Sands. 
Coal 1 
Gray sand and gravel, clayey toward to!) 40 
Coal 
Friable clays 10 

BulL 314-07-----15 
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Feet. 
Clean sand 20 

al 1 
Sandy clays 2 
Cross-bedded gray sands and fine gravels 50 
Ferruginous sandstone 2 
Coal 6 
Thin-bedded sands 100 
Coal 10 
Sticky clay 25 

Total coal, 45 feet. 

The valleys of these two creeks contain a large amount of coal. 
The conditions for transportation in the absence of a railroad are bad. 
The Cantwell is an unnavigable stream and the locality is about 50 
miles south of the Tanana. It would seem that if the developments 
in the Fairbanks region should justify it the energy of these coals 
might best be transported in the form of electricity. The distance 
across country to Fairbanks, about 75 miles, is well within the prac-
ticable limits of such an undertaking. 

OTHER AREAS. 

In the area to the east wherever these deposits are cut to a suffi-
cient depth the coal-bearing beds are exposed. They occur on Coal 
Creek, a small tributary of Totatlanika Creek, where they are used 
to a slight extent by the miners, and on Mystic Creek, about 2 miles 
from Wood River, where two beds 20 feet and 12 feet thick were 
exposed in a section 80 feet high. They are reported to occur also 
east of Wood River. There are approximately 600 square miles of 
these younger deposits between Cantwell and Wood rivers. To what 
extent they are underlain by coal has of course not been determined. 
The coal-bearing beds, too, probably vary greatly in number and 
thickness and furthermore have been in many places burned. The 
continuations of the coal beds of Healy Creek outcrop on the west side 
of Cantwell River, and it is very probable that there is considerable 
coal between Cantwell and Tokiat rivers. Coal occurs farther to the 
southwest in local disconnected areas and in the Kantisima region 
is used to a small extent. 
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Alaska Range, coal of 221-226 

description of 205,207,213 
geology of 205-207,221-222 
Placers of, descriptions of 207-224 

production of 205 
Alice Gulch, gold in 203 
Alluvium, occurrence and character of 85 
Alsek River, course and character of 82.87 

reconnaissance from Yakutat to, paper 
on 82-88 

routes to 87-88 
Altoona ditch, description of 170 
Amazon claim, prospecting at 62 
American Creek, mining on 28 
Antimony, occurrence 30,139,219-220of
Anvil Creek, gold velmion 131,139 

mining on 140 
Appropriations for surveys, table 'bowing. 13 
Arctic slope, coal beds on 44 
Areas surveyed, statement and table show-

ing 12-13 
Arizona Creek, gold on 179 
Atwood, W. W., work of 14,15 

B. 
Page. 

Baldwin, marble at 76 
Banner Creek, mining on 153 
Baranof Island, geology of 59-60 

gold deposits and gold mining on 60 
granite on 77 

Barnett, y. II., work of 16 
Bartels Tin Mining Company, operations of 29 
Basin Creek, mining near 149-150 
Bay View claim, copper mining at 72 
Beach sands, occurrence of gold in 149 
Beaches, formation of 134-137,142-144 

gold of, concentration of, figure showing. 141 
mining on 140-144 

Bear claims, operations on 61 
Bear Creek, mining on 149 
Beaudette, A. J., quoted on methods and 

costs of placer mining 32-33 
Becker, G. F., cited on gold fields of southern 

Alaska 50 
Behm Canal, granite on 77 
Benson Creek. See Lulu Creek. 
Bering Lake, oil wells on 96 

sections near 91 
Bering Sea, coal beds near 44 
Berners Bay, gold mining on 50,57-58 
Bessie Beach, gold on 142 
Big Creek, mining on 38 
Big Four Creek, mining on 153 
Big Hurrah mine, operations at 146,147 
Billy Creek, coal on 115 
Birch Creek, mining on.. 153,192 
Birch Creek district, auriferous quartz in. 189-190 

geology of.... 189-190,192-193,194,195,196,198 
gold of, value of. 191 
gold placers in 191 
gold production of 188 
mining in 188-189,192-198 

Bismuth, occurrence of 138 
Black sands, occurrence and character of 86-87 
Blackwelder, Eliot, paper by, on reconnais-

sance of Pacific coast from 
kutat to Alsek River 82-88 

work of 15 
Blair, C. S., work of 16,205 
Blue Jay claim, copper mining at 67 
Bobs Creek, mining on 163 
Bonanza copper mine, PrinceWilliam Bound, 

operations at 27 
Bonanza copper mine, Wrangell Mountains, 

operations at 27 
Bonanza Creek, mining on 152 
Bonnifield region, access to. 

description 207description of 
geology of ?.06-207 

227 



 

 

 

 
 

 
 
 
 
 

 
 

 
 

228 INDEX. 

Page. 
Bonnifield region map (P1. IV) showing... 206 

placers of 214-221 
production of. 205 

Bonnifield and Kantishna regions, paper 
on 205-226 

Boothby Creek, mining on 37 
Bornite, occurrence of 124 
Boston claims, operations on 55 
Boulder Creek, coal on 109 

conditions on 175 
gold on 193 

Bourbon Creek, mining on 141 
Brady, E. R., aid by 38 
Brooks, A. H., administrative report by 11-18 

cited on coal resources of Alaska .. 40 
cited on Ilealy Creek coal 223-224 
cited on Kenai beds 222 
cited on Ketchikan mining district 47 
cited on Kougarok region 164 
cited on lodes and contacts, association 

of 156 
cited on placer deposits 131-132 
cited on railways needed in Alaska 46 
paper by, on Circle precinct 187-204 

on Kougarok region 164-181 
on mining Industry in Alaska in 

1906 19-39 
quoted on lode production in 1905 27 
work of. 126,127,164,187 

Brown-Alaska Company, operations of 62 
Buffalo Creek, stream measurements on 185 
Building stones, occurrence and character 

of 73-78 
Bunny Creek, mining on 163 
Burts Creek, oil seepages on 92-95 
Buster Creek, mining on 141 

Calcite veins, occurrence and character of.. 131 
California Creek, gold on 179 
Camp Creek, copper on 28 

mining on or near 148,151,155 
Cand1 Creek, gold mining on 35 
Cantwell River, character of 226 

coal near 226 
Canyon Creek, mining on 119,122-123,153 
Cape Lisburne, coal beds at, ages of 44 
Cape Mountain, tin mining at 28-29 

tin oresat, age of 
Cape Yaktag, oil seepages at 92,93,95 
Carboniferous rocks, coal beds in 42 
Caribou Creek, coal on 109 

mining on 218-219 
stibniteon 31) 

Carroll Inlet, marble on 77 
Casadepaga River, mining on 152-154 
Cascade ditch, description of 169-170 
Cement materials, occurrence of 80 
Chalcopyrite, occurrence of 12i 125 
Chandler River, placer mining In basin of.. 38 
Chapman, E. 11., aid by .. 37 
Charley Creek, bismuth on 138 
Chatham Creek, stibnite On 30 
Chatanika River, basin of, ditch projected 

in 37 
tributarie, of, placer mining on. 36-37 

Page 
Chiak Bay, marble at 77 
Chicago Creek, gold mining on 35 
Chichagof Island, geology of 59-60 

gold deposits and gold mIning on.... 50,60-61 
gypsum on 79 

Chickaloon Creek, coal on 109-113 
developments on, location of, map show-

ing 112 
surveys near 15 

Chicken Creek, mining on 38 
Chilkat Creek, oil seepages and wells at 92,93,95,96 
Chistochlna placer district, mineralization 

In, age of 24 
Cholmondeley Sound, galena deposits on... 72 
Circle, accessibility of 187 

freight rates to 187 
Circle precinct, paper on 187-204 
Cleary Creek, mining on 

stibnite on 30 
Cleveland Peninsula, gold mining on 63 
Coal, analyses of 45 

character of 44-45,201-202 
deposits of 80-81,201-202,221-226 
distribution of 107-108,109-115 

map (PL H) showIng 40 
geologic age of 41-43 
markets for 44,46 
production of 21,45-46 
reports on, list of 43 
See aLco Lignite. 

Coal, anthracite, distribution of 109,110-111 
relation of, to intrusive diabase, section 

showing 111 
Coal, bituminous, distribution of 109,111-115 
Coal Creek, coal on 109,112,226 

gold mining on 202-203 
Coal fields of Alaska, area of 

distribution of 40-41 
geology of 41-43 
paper on 40-46 
reports on, list of 43 

Coal-bearing rocks, distribution of, map 
(P1. II) showing 40 

Coarse Gold Creek, mining on and near 177, 
178,179 

Cobblestone River, graphite near. 139-140 
Coffee Creek, mining on 171,174 
Collier, A. J., cited on cassiterite lodes 25 

cited on coal of %Vashington Creek 202 
cited on Kougarok region 164 
cited on lodes and contacts, association 

of 156 
cited on Nome series 166 
cited on terrace gravels in Kougarok re-

gion 173 
cited on tin deposits of York region 29 
work of 126,127 

ColviUe River, basin of, coal beds in, age of. 44 
Controller Bay, gas at.... 95 

geology at 89-91 
location of 89 
oil wells at, descriptions of 96-97 

drilling of, difficulties of 100-101 
location of so,g&-97 

map showing 89 
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Pate 
Controller Bay, petroleum at, development 

of 91-92,99-103 
markets for 101-102 
occurrence of 92-96,97-99 

mode of 97-99 
paper on 89-103 

section at 90 
surveys near 15 

Cook Inlet, gold mining on 34 
surveys at and near 15 

Cooper Creek, mining on 123 
Copper, mining of 65-72 

occurrence of 28,87,124-125,167 
production of 21,65 

Copper-bearing rocks, distribution of, map 
(P1.1) showing 22 

Copper City mine, operations at 71 
ores at 70 

Copper Creek, stream measurements on... 185 
Copper deposits, origin of, age of 25-26 
Copper harbor, copper mines near 71 
Copper mining, developments in 27-28 
Copper Mountain, mining at 70 
Copper Queen mine, operations at 68 
Copper River, copper ores of, origin of . 25 
Copper River region, gold mining in 34 
Corbin copper mines, operations at. 71 

ores at 70 
Council district, placer mining in 34 
Crackerjack mine, operations at 62 
Crater Creek, stream measurements on 185 
Crater Lake outlet. stream measurements 

on 184,185 

Cretacepus rocks, coal beds in 42 
occurrence and character of 107 

Cripple Creek, mining on 36 
Crooked Creek, mining on or near 151,155 
Crow Creek, mining on 119,120-122 
Cuprite Copper Company, operations of.... 71 
Cymru Mining Company, operations of K9 

1). 

Dahl Creek, mining on 171,174-175 
section on 175 

Dakoo harbor, gold mining at 62 
Daii, W. Ii., cited on Alaskan coal and lig-

nite 40 
Dall head, copper prospecting on 71-72 
Dall Island, gold mining at 62 
David Creek, stream measurements on 185 
Davidson, J. M., and Stone, A. J., road built 

by 170 
De Groff mine, operations at 61 
Deadwood Creek, gold on 189-190 

gold production of 188,193 
mining on 192-193 

Detroit Alaska Mining Company, operation 
of 56 

Dexter Creek, gold veins on 131 
gravel on 133 

Dikes, occurrence and character of .. 108 
Discovery Creek, mining at 162 
Dixon Creek, mining on 153 
Dollar Crock, gold on 119 
Dolomi, gold mining at 50,62 

Page. 
Dome Creek, course and character of. 157 

mining on 36 
See also Iron Creek. 

Dorothy Creek, stream measurements on... 185 
Douglas Island, gold deposits on 50 

gold mining on 52-54 
Dredging, conditions for 140-147 
Drought, effect of, on mining operations 170,181 
Dry Creek, mining on 141 
Duncan Canal, copper deposits on 72 
Dutch Creek, mining on 151 

E. 

Eagle Creek, auriferous quartz on 189 
gold mining on 197 
gold production of 

Eagle River, gold mining on 50,57 
Ear Mountain, tin prospects at 29 
Easy Creek, mining on 163 
Ebner mine, operations at 54 
El Capitan, marble at 76 
Eldorado Creek, ditch from 161 

mining near 162 
stream measurements on 185 

Eldridge, 0. 11., cited on occurrence of gold 116 
Elkhorn Creek, mining on 152 

section on 152 
El Patron Cheek, mining n 163 
Endicott Arm, gold iii i m i ig „n . 58 

prospecting near 59 
Eska Creek, coal on 109. 114 
Esther Creek, placer mining on 36 

stibnite on 30 
Eureka Creek, gold on 178 

mining on 215-217,220 
stibnite on 30 

F. 

Fairbanks Creek, placer mining on 36 
gairbanks district, gold production of...... 31,35 

placer mining in 35-37 
Fairhaven district, pincer mining in 35 
Faith Creek, placer mining on 37 
Falls Creek, gold on 119 
Faults, occurrence of 109 
Fortymile region, gold production of. 39 

placer mining in 38-39 
Fourth of July Creek, gold production of 200 

mining on 200 
Fox Creek, stream measurements on... 185 
Fox River, mining on 148 
Friday Creek, mining on 217 

stibnite on 30 
Funter Bay, goid deposits at 59 
Funter Mountain, gold mining at ... 59 

Galena, deposits of 72,156,190,203 

- Garfield Creek, mining on 175 
Gas, natural, occurrence of. 9.5 
Geographic distribution of investigations 13-17 
George Inlet, marble on 77 
Gerdine, T. 0., work of 13,15,126 

Glacial deposits, occurrence and character of 84-85 
marble near 76 Glacier Basin, silver-lead deposits in  72 



 
 

 
 

 
 

 
 

 

 

 

230 INDEX. 

Page. 
Glacier Creek, mining on 140,218,220 
Gladhaugh copper mine, operations at 27 
Glen Creek, mining on 215 
Glory Hole, gold mining at 52 I 

Gold, geographic distribution of 22-26 
occurrence of 86-87,115-124,139 
production of, 1880-1906, table showing.. 21 
production of, Birch Creek district 188 

Deadwood Creek 188,193 
Eagle Creek 188 
Fourth of July Creek 200 
Iron Creek basin 161 
Kougarok region, 1900-1905 171 
Mineral Creek 204 
Solomon River basin 147 

Gold Creek, gold deposits on 50 
gold mining near 54-5,5 

Gold deposits, age of formation of 24-25 
Gold King Creek, mining on 212 
Gold mining from lodes, areas of 26,52-6,5 

statistics of 26-27,51 
Gold mining from placers, areas of 33-39 

methods of 31-33 
production by 31 

Gold Standard mines, operations at 63 
Gold Stream mine, operations at 62-63 
Gold-bearing rocks, distribution of, map 

(P1. 1) showing 22 
Goldbottom Creek, mining on or near.... 151,155 
GoIden Fleece Mining Company, sale .of 

property of 62 
Golden Gate claim, operations on 61 
Golden Horn claim, operations on 61 
Goldstream Creek, mining on 36,37 
Gold Stream mine, gold ores at 50 
Goose Creek, mining on 153 
Grand Central River, graphite on 139-140 

stream measurements on 184,18.5 
Granite, markets for 78 

occurrence and character of 77-78 
prices of 78. 

Granite Mountain, galena at 72 
minIng at 62 

Granitic rocks, association of ore bodies with 24-25 
occurrence and character of 106,129-130 

Grant, U. S., cited on copper ores of Prince 
William Sound 2.5,27 

Graphite, occurrence of 139-140 
Grass Gulch, mining in 140 
Gravels, occurrence and character of 108 
Gravina Island, copper deposits on 71-72 

gold deposits on 50 
gold mining on 62-63 

Graywackes. gold in 115 
occurrence and character of 107 

Green Monster copper mines, location of 71 
Greenhorn Creek, mining on 193 
Greenstones, occurrence and characterof.. 107,129 
Ground Ice, occurrence of. 168-169 
Groundhog Basin, silver-lead deposits in 72 
Grubstake Creek, mining on 210-211 
Grubstake gulch, mining on 116-117 
Gulch Creek, mining on 122 

Page. 
Gypsum, market for 80 

occurrence of 79 
developments of 79-80 
prices of 80 

Gypsum Creek, gypsum on 79 

H. 

Haida Copper Company, operations of 67-68 
Ham Island, marble on 77 
Hamilton Bay, coal at 80 
Harris Creek, gold mining on 62,178 
harrison Creek, auriferous quartz on 190 

mining on 195-197 
Hastings Creek, gold on 144 
Healy Creek, coal on 223-224 

coal on, analysis of 224 
section on 224 

Hearst Creek, mining on 210,211 
Helm Bay, gold mining on 50,63 
Helvetla Gold Mining Company, operations 

of 58-59 
Henry Creek, gold on 179 
Henshaw, F. F., work of 16 
Henshaw, F. F., and Hoyt, J. C., paper by, 

on water supply of Nome region, 
1906 182-186 

Hess, F. L., cited on cassiterite lodes 25 
cited on Kougarok region 164 
cited on lodes and contacts, association 

of 156 
cited on tin deposits of York region 29 
work of... 13 

Hetta Inlet, copper mining at 70-71 
Hirst Cove, gold mining near 61 
Hobson Creek, stream measurements on 185 
Holkham Bay, gold mining at 58 
ilollis, mining near 62 
Homestake Creek, mining on .. 37,179,208,209 
Homestake ditch, description of 170 
Hood Bay, marble at. 77 
Hoosier Creek, mining on 37 
Hope Creek, mining on 37 
Hosanna Creek. See Lignite Creek. 
Houghton copper claims, location of 71 
Hoyt, J. C., work of 16 
Hoyt, J. C., and Hensbaw, F. F., paper by, 

on water supply of Nome region, 
1906... 182-186 

Hubbard-Elliot copper mines, work at. 28 
Hunter Creek, mining on 37 

I. 

Imuruk Basin, graphite In 140 
independence Creek, mining on 194 
Indiana copper claims, work on 70 
Intrusive rocks, mineralization near.......49 

occurrence of .. 48 
Iron Creek, basin of, description of 157-1.58 

basin of, ditch construction in 161-162 
geology of 160-161 
glaciation of 159-160 
gold production of 161 
mining in 161-163 

Out Bay,graniteon. 77 physlography of . . - 158-160 

https://157-1.58
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Page. 
Iron Creek, basin of, sketch map of 158 

freight rates to 158,161 
geology and mineral resources of, paper 

on 157-163 
stream measurements on 185 

Iron Creek, Left Fork of, mining near 162 
Irving Mining Company, ditch of 170 
I X L Gulch, mining on 148 
Iyoukeen Cove, gypsum at 79 

J. 

Jack Wade Creek, placer mining on 38 
Jett Creek, stream measurements on - 185 
Jualin mine, operations at 57-58 
Julia claim, work on.. 62 
Jumbo copper mines, operations at 70-71 
Juneau, gold deposits near 50 
Juneau district, gold mining in. 52-50 
Juneau gold belt, extent of...- 49 
Jurassic rocks, coal beds in 42 

occurrence and character of 107 

K. 

Kahlltna River, mining on.... 118-119 
Kantishna region, access to 213,220-221 

coal in 214 
description of 213 
geology of 206-207,214,219-220 
map (P1. IV) showing 206 
placers of 213-221 
production of 205 

ICarta Bay, copper mining at 68 
Kasaan Peninsula, copper deposits and mm-

Ingon 66-68 
Kashwitna River, copper on 124 
Katalla formation, oil seepages In 93 
Katalla slough, gas on 95 

oil seepages and wells on 92-94,97 
Kaviruk River, transshipping point on... 170-171 
Kenai rocks, occurrence and character of.. 107-108 
Ketchikan, gold mining near. .50 
Ketehikan d.strict, copper mining in 66-72 

gold miningin 61-63 
Kiam copper mine, ore bodies at 69 
Kigluaik series, graphite In 139 

occurrence and character of 128,166 
Kindle, E. M., work of 16 

109,111,114 
Kinzie, R. A., cited on Treadwell gold 

mines 52 
Klag flay, gold mining on 61 
Kletsan Creek, native copper on 
Knik Arm, geology on 106-107 
Knik River, copper on 124 

minIng on 118 
SUrveys along 15 

Knopt, Adolph. work of 15 
Kopf, Adolph, and 1'alge, Sidney, paper 

by, on reconnaissance In Mata 
nuska and Talkeetna basins.. 104-126 

Kodiak Island, gold production of 34 
KoOtznahoo Inlet, coal at 
Kougaro Mining and Ditch Company, 

ditches of 170 
Kougar0 region, accessibility of 170-171 

aurifero, gravels In 172-181 

Page. 
Kougarok region, ditches In, cost of 171 

freight rates to 170 
geology of 166-169, 172-173,175,180 
gold production of, 1900-1905 171 
mining in 169-172 
paper on 164-181 
sketch map of 165 
topography of 164-166 

Kougarok River, description of 176 
ditches near 169-170 
mining on 171,177-178 

Kougarok River, North Fork of, mining on 
or near 177,178 

Koyukuk district, placer mining and Pro-
duction In 38 

Kruzgamepa River, stream measurements 
on. 184,185 

Kuiu Island, geology of 48 
Kupreanof Islan(1, coal on 80 

geoklgyof 48 
mineral zone in 50 

Kuzltrin River, basin of, gold placers in.. 172-175 
description of 165 

Kuzltrin series, occurrence and character 
of 128-129 

L. 

Lake Creek, mining on 119 
Lake View copper mines, ore bodies at 69 
Lakeside Claim, work on 62 
Lane, T. T., ditch-building by 169, 170 
Last Chance Creek, antimony on.. 219 

gold and silver on. 219 
Lavas, occurrence and character of 108 
Lead ore, occurrence of 72,156,190,203 
Llgnit.e, analyses of 45 

deposits of 109,115,221-226 
distribution of, map (P1. 11) showing.. 40 

Lignite Creek, coal on 225-226 
sections on 225-226 

Limestone Inlet, gold-bearing veins at 58 
marble at 77 

Little Creek, gold on 142 
mining on 141 

Little Sushltna River, coal on 109 
Lituya Bay, gold mining at 64-65 
Lode deposits, relative value of placers 

and 126-127 
Lode mining, Niukluk River basin 155 

southeastern Alaska, paper on 47-72 
statistics of .. 26-27 

... 26-30 
Lodes, auriferous, Occurrence of... ... 156 
Lost ChIcken Creek, placer mining on 3$ 
Lost River, tin prospects at 28,29 
Love, J. M., acknowledgments to 157 
Lulu Creek, mining on 163 
Lynx Creek, copper on 124-125 

mining on 125-124 

work in.. 

M. 

McDowell, C. B., quoted on dredging In the 
Fortymile region 39 

McGinnis Creek, gold niningon. 56 
Mackiln Creek, mining ni or near .... 177 179 
Matnie copper mine, operations at 67 
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Page. 
Mammoth copper mines, operations at 67-68 

ore bodies at 69 
Mammoth Creek, mining on 193 
Mammoth mines, Admiralty Island, work 

at 19 
Mammoth mines, Douglas Island, work 

at 54 
Manila Creek, antimony ores on 30,139 
Manley, Thomas, road built by 37-38 
Mansfield Gold Mining Company, opera-

tions of 56,59 
Maple Bay, copper mining at 66 
Maps in preparation, list of 18 
Maps published in 1906, list of 17 
Marble, character of.. 74 

distribution of 74,75-77 
markets for 73-75 

Marble Bluffs, marble at 77 
Marble Creek, manic on 75-76 
Marble Island, marble on 76 
Martin, G. C., cited on markets for Alaskan 

coal 46 
paper by, on Alaska coal fields 40-46 

on petroleum at Controller Bay... 89-103 
quoted on Matanuska coal 110,111 
work of 15 

Marys River. See Kaviruk River. 
Mascot Creek, gold on 179 
Mastodon Creek, mining on 194 
Mastodon Dome, elevation of 189 
Mastodon Fork of Eagle Creek, mining on 197 
Matanuska and Taikeetna basins, coal 

in 107-108,109-115 
copper in 124-125 
economic geology of 109-125 
faulting in 109 
geography of 104-105 
geology of 105-109 

map showing 106 
gold in 107,115-124 
reconnaissance in, paper on 104-125 
stratigraphS of 105-108 
structure of 108-109 

Matanuska River, coal on .. 109-112 
gold on 116 
geology on 107 
surveys along 15 

Melsing Creek, mining on 149-150 
Mendenhall, W. C., cited on age of minerali-

zation on Copper River 24-25 
Mendenhall, W. C., and Schrader, F. C., cited 

on genesis of copper ores of Cop-
per River • 25-26 

Metal Creek, mining on 118 
Metals, precious, geographic distribution of 22-26 

production of, tables showing 21 
Metamorphic rocks, zones of 23 
Mexican gold mine, operations at 52-53 
Mica schists, occurrence and character of 107 
Milk Gulch, mining in 121-122 
Miller Creek, mining on 194 
Mills Creek, mining on.. 119,123 
Mineral Creek, gold in, value of 204 

gold production of '?04 
mining on 203-204 

Mining, statistics of 20-21 

Page. 
Mining industry in 1906, paper on 19-39 
Mirror Slough, gas at 95 

oil seepages at 93-94 
Moffit, F. H., cited on gold of Nome region, 

source of 25 
cited on Nome series 167 
cited on Solomon River dredge 146 
paper by, on the Nome region 126-145 
work of 16 

Money expended in Alaskan surveys, table 
showing 13 

Montana Basin claims, work on 56 
Montana Creek, gold mining on 56 
Moonlight Creek, mining near 154 
Moonshine claims, operations on 72 
Moose Creek, basin of, mining in 214-217 

coal on 115,214 
Mount Andrew copper mine, operations at. 67 
Mount Nichawak, oil seepages near 92,93, 95 
Murder Cove, coal at 80,81 
Myers, U. G., aid by 38 
Mystery Creek, mining on 148 
Mystic Creek, coal on 226 

N. 

Nelchina Ricer, geology on 107 
gold on 118 

Nevada Creek mines, mineralization near 50 
operations at 53-54 

New York copper claims, work on 70 
Newlands Creek, placer mining on 38 
Niblack Anchorage, copper mining at 70 
Niblack copper mine, operations at 70 
Niukluk River, basin of, gold fields in, de-

scription of 147-156 
bench gravels of, section of 148 
mining on... 147-148 

Nizina River, basin of, gold mining in 34 
Nome, amount of water available back of, 

1906 
rainfall at 

Nome region, antimony in 
beaches at, map showing 
bismuth in 
climatic conditions In, 1899-1906.. 
development in 
economic geology of 
geology of 
glaciation In 
gold in 
graphite in ... 
gravels in 
lode deposits In 
mineralization in..... 
paper on 
placers in... 
rainfall in.. 
rocks of 
structure in 
stream measurements in... 
stream-gaging stations in 
tundra in 

area of, map showing 
unconsolidated deposits in 
veins In.. 
work In. 

184 
185 
139 
134 
138 
186 

144-145 
138-145 
128-137 
137-138 

131,136,139,140-144 
139-140 
132-137 
138-140 
131-132 
126-145 

. 34,140-144 
.... 185-186 

. 128-130 
130 

183-185 
182-183 
134-137 

134 
132-137 

130-132 
126 
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Page. 
Nome region, water supply of, 1906, paper 

on 182-188 
Nome River, stream measurements on 184,185 
Nome series, deformation of 130 

graphite in 139 
occurrence and character of 129-130, 

160-161,166-167 
veins in 130-132 

Nonmetalliferous mineral resources of south-
eastern Alaska, paper on 73-81 

North Arm, copper mining at 69 
North Star Creek, stream measurements on 185 
North Star ditch, description of 169 
Northwestern Mining Company, ditch of 170 
Nugget Creek, gold on 119 

gold mining on 64 
stream measurements on 185 

Nugget Gulch, auriferous quartz in .. 198499 

0. 
Oil. See Petroleum. 
Old Glory mines, operations at 63 
Oliver, R. B., work of 14,17 
Olympic Mining Company, operations of 63,72 
Omalik Creek, mining on 156 
Ophi r Creek, mining on and near.. 148,150-151,155 

rainfall at 185 
Ore bodies, auriferous, association of, with 

Intrusive granitic rocks 24-25 
Ornamental stones, occurrence and char-

acter of 73-78 
Otter Creek, mlning on 141 

P. 

Pacific coast region, coal beds in 43-44 
geography of 82 
geology of •• 82-85 
gold production of 21,34 
minerals on 86-87 
physiography of 86 
placer mining in 34 
prospecting on 86-87 
reconnaissance of, from Yakutat to Al-

sek River, paper on 82-88 
rocks of 83-85 
structure of 85 

Paige, Sidney, work of 15 
Paige, Sidney, and Knopf, Adolf, paper by, 

on reconnaissance in Matanuska 
and Talkeetna basins 104-126 

Pargon River ditch, description of 150-151 
Paul claim, work on . 62 
Pedro Creek, placer mining on 36 
Penelope Creek, mining near. 152-153 
Penny River, stream measurements on 185 
Perseverance mine, operations at 55 
Peterson Creek, gold mining on 56 
Petroleum, occurrence of, principles gov-

erning 97-99 
origin of 98 
Paper on, occurrence of, at Controller 

Bay 89-103 
Petroleum wells, drilling of, difficulties 

of 190-101 
Pioneer Gulch, gold In 131 

Page. 
Placer mining, methods of 31-33 

production of gold by, in 1906 31 
work in 33-39 

Placers, occurrence of, relation of certain 
rocks and 131-132 

relative value of lode deposits and 126-127 
Poorman Creek, mining on 119 
Poor Man's copper mines, operations at 68 
Porcupine Creek, mining on 64,198 
Porcupine Dome, elevation of 189 
Port Clarence limestone, occurrence and 

character of 166-167 
Port Snettisham, gold mining at 58 
" Portage" (Ophir Creek), mining at 151 
Portage Creek, gold on 198 
Portage mines, gold at 59 
Portage Mountain Mining Company, opera-

tions of 72 
Portland Canal, copper mining on 66 

graiiite on 77 
Post Creek, mining near 15.5 
Precious metals, geographic distribution of 22-26 

production of, tables showing 21 
Prince of Wales Island, copper mining on 65-71 

galena on 72 
geology of 48 
marble on 75-76 
mineralization on 50 
mining on 62 

Prince William Sound, copper mining on 65 
copper ores of, age of 25 
lode mining on 27 

Prindle, L. M., cited on age relations of 
granitic intrusions and of quartz 
veins 24 

cited on Birch Creek district.. 188,189,190,191 
cited on deposits of stibnite 30 
paper by, on Bonnifield and Kantishna 

regions 205-226 
work of 16 

Publications in 1906, list of 17 
Pumpelly, R. W., work of.. 14 
Purinton Creek, coal on 110 

coal on, relation of, figure showing 111 
Puyallup mine, operations at 62 

Q. 
Quartz Creek, mining on 175 
Quartz diorite, occurrence and character of 106 
Quaternary deposits, occurrence and char-

acter of 90,91 

R. 

Rabbit Creek, mining on 163 
Railroads, extensions of 21-22 

projected lines of 28 
Rainbow Creek, mining on 120 
Rampart district, gold production in,1906.. 37 

placer mining In 37-38 
Rapid Creek, mining on 163 
Ready Bullion gold mine, operations at 52-53 
Red Diamond mines, operations at 54 
Red Wing mines, operations at 59 
Redwood Creek, oil seepages and wells at. 92-94,97 
Reports in preparation, list of 17-18 
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Page. 
Reports published in 1906, list of 17 
Resurrection Creek, mining on 119,120 
Resurrection Creek, East Fork of, mining 

on 119, 123-124 
Reviilagigedo Island, gold mining on 63 

marble on 77 
Richter Creek, mining on 151 
Roads, improvements and extensions of.. 22 
Rock Creek, mining near 146 
Rocky Creek. mining on 163 
Rodman Bay, abandoned mines at 60 
Roosevelt Creek, mining on 210,211 
Ruby Creek, mining on 37,154 
Rush & Brown copper mine, operations at.. 68 

S. 

Salmon Creek, gold mining on 56 
Salmon Lake, foot of, rainfall at 18.5 
Sands, black, occurrence and character oL 86-87 
Sargent, R. II., work of 15 
Schnatterbeck, C. C., cited on values of ores 

of antimony 30 
Schrader, F. C., cited on gold in Chandlar 

River basin 3.8 
Schrader, F. C., and Mendenhall, W. C., cited 

on geneais of copper ores of Cop-
per River 25-26 

Sea Level mine, location of 63 
Seal Bay, copper mining and prospects at. - 71-72 
Series, use of term, explanation of 83 
Seven hundred Foot fraction, gold mining 

at -52 
Seward Peninsula, gold production of 21,31 

map of, showing areas mapped 127 
placer mining on 34-35 
surveys on.. 16 
See also Iron Creek, Kougarok region, 

Niukluk River, Nome region, 
Solomon River. 

Seward Peninsula Railway, extension of. 144, 171 
Seward Tin Mining Company, operations of 29 
Shakan, marble near 75-76 
Shea Creek, mining near 153 
Sheep Creek, gold mining on 50 
Sheep Mountain, geology on 116 
Sliver, occurrence of 72,190 

production of, In 1906 21 
Silver Bay. gold deposits near 60 

granite on 77 
Silverbow Basin. gold mining at .55 
Silver-lead ore, occurrence of 156 
Slnuk River, stream measurements on 18.5 
Silks mining district, geology of 59-60 

mineral belt In 49 
Sixmile Creek, mining on 119, 122 
Skagway district, mining In 64-65 
Skookum Creek, placer mining on 37 
Skowl Arm, copper mining on 69 
Slate Creek, stream measurements on 185 
Slates, gold In 115 

occurrence and character of 107 
Sluice boxes, new method of preparing iso 
Smith. P. S.. paper by, on geology an(l ruIn-

eral resources of Iron Creek... 157-ltd 
paper by. on gold fields of Solomon and 

Niukiuk River basins 146-156 

Page. 
Smith, P. S., work of 16,126,146, 157 
Smith & Held claims, location of .56 
Smuggler Cove, gold mining at 63 
Snake River, gold veins on 131 
Solomon Creek, mining on 171,179 
Solomon River, basin of, dredging in 146,147 

basin of, gold fields In, description of 146-147 
gold production of 147 
lode mining in 147 
placer mining in 147 

Southeastern Alaska. See Alaska, south-
eastern. 

Spencer, A. C., cited on Juneau gold belt 47, 
49, 50, 52 

Spruce Creek, mining on 214-215 
Spurr, J. E., cited on' fossil placers" 199 

cited and quoted on auriferous quartz 
on harrison Creek 190,195 

Square Cove, marble at. 77 
Squaw Gulch, gold in 195 
Statistics of mining in 1906, tables showing 21 
Steele Creek, wagon road In construction on 38 
Stevenstown copper mine, operations at... - 67 
Stewart River, stream measurements on 185 
Stibnite, occurrence of 30,219-220 
Stone, A. J., and Davidson, J. M., road built 

by 170 
Stones, ornamental and building, occur-

rence and character of 73-78 
Strawberry Harbor, oil seepages and wells 

'at 94,96 
Stream flow, measurements of, In Nome re-

gion 183-185 
Sumdum mine, location of 58 
Sunny Day copper mines, operations at 68 
Sunrise district, copper in 124-125 

mining in 119-124 
Surveys, area of, In mIles 12-13 
Susitna River. geology on 107 
Sweetcake Creek, mining on 151 
Switch Creek, mining on 192 

T. 

Taku Harbor, gold-bearing veins at 58 
Taku Inlet, granite on 77 
Talkeetna basin, reconnaissance in 104-125 

See also Matanuska and Talkeetna 
basins. 

Talkeetna Mountains, coal In .. 109, 110 
geography of 104-105 

Talkeetna River, course of los 
geology on 107 
gold on 116 
surveys near 15 

Tanana Flats, description of 205-206 
Tarr, li S., cited on metamorphic complex 

of Pacl'iccoast 83 
work of 15 

Tatlanika Creek, basin of, mining in 210 
Taylor Creek, mining on or near......177,178,179 
Telegram Creek. See Iron Creek. 
Tenderfoot Creek, mining on 37 
Tenderfoot mining district, production of 37 
Tertiary rocks, coal beds In 42-43 

occurrence and character of 90 
Thomas Island, granite on 77 
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Page. 
Thompson Creek, stream measurements 

on 
Thorne Arm, gold mining on 
Thumm, II. F., aid by 
Thunder Creek, gold on 
Totatlanika Creek, mining on 

184,185 
63 
37 

119 
208-209 

Transportation, improvements and exten-
sions of lines of 

Treadwell mines, operations at 
Treasure Creek, gold on 

placer mining on 
Treasure mines, operations at 
Trinity Creek, gold on 

21-22 
52 

119 
36 
62 

179 
Tsadaka Creek, coal on. 109,114 
Tundra, description and gold-bearing gravel 

• of 134-137 
mining on 140-144 

Twelvemile Ann, mining on 62 
Tyone River, gold on 118 

United States-Alaska Tin Mining Company, 
operations of 

V. 

Vallenar Bay, (topper deposits at 
Van Zandt, J. IL, cited on gold shipments 

through Fortymile 
Vault Creek, placer mining on 
Venus copper mines, operations of 
Victor Copper Mining Company, operations 

of 

29 

72 

39 
36 
68 

72 
Village Creek, tin mining on 28,29 

W. 

Wagner claims, operations on 56 
War Eagle claim, copper mining at 72 
Warren Creek, mining on 151 
Washington Creek, coal from, analysis of 202 

coal seam on, section of. 201-202 
mineralization near, age of 24-25 
mining on and near. 177,200-202 

Water supply, impending exhaustion of, for 
placer mining 33 

Weaver, C. E., work of 15 
\Vet Gulch, mining on 118 
Whale Bay, granite on 77 
White Eagle copper mine, operations at 67 
Willow Creek, mining on. - 116-118,119,153-154 
Windfall Creek, gold mining on 56 

58_59Windham Bay, gold mining at 

rage. 
Windy Creek, graphite on 139-140 

mining on 171,178 
stream measurements on 185 

Witherspoon, D. C., work of 17 
Woewodski Island, copper deposits at 72 

gold mining on 63 
Wood River, coal near. 226 
Woodchopper Creek, description of 203 
Wrangell district, copper mining in 72 

lode mining in 63 
silver-lead deposits in 72 

Wright, C. W., cited on Admiralty Island 47,49 
cited on distribution of granite rocks 25 
cited on relation of granite intrusions to 

ore bodies 24,25 
paper by, on lode mining in southeast-

ern Alaska 47-72 
on nonmetalliferous resources of 

southeastern Alaska 73-81 
work of 14 

W right, F. E., work of 14 
W right, F. E. and C. W., cited on lode min-

ing in southeastern Alaska 47,58 

Y. 

Yakarnaw Mining Company, location of 
property of 54 

Yaktag beach, gold production of 34 
Yakutat, auriferous sands at 64 

reconnaissance ffom, to Alsek River, 
paper on 82-88 

Yakutat Bay, surveys near 15 
Yakutat series, copper in 87 

occurrence and character of 83-84 
Yankee basin, gold mir.ing in 57 
Yellow Creek, gold on 218 
Yentna district, gold of 116 

mining in 118-119 
York tin region, lode mining in 28-29 
Young Bay, gold mining at 59 
Young claims, operations at.. 61 
Young Creek, coal on 114 
Yukon district, surveys in 16-17 
Yukon River, basin of, auriferous conglom-

erate in 199-200,203,204 
basin of, geology of 198-200,201.203 

gold production of . 21 
placer mining in.. 35-39 

Z. 

Zinc, deposits of 72 
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CLASSIFICATION OF THE PUBLICATIONS OF THE UNITED STATES GEOLOGICAL 
SURVEY. 

[Bulletin No. 314.] 

The publications of the United States Geological Survey consist of (1) Annual Reports, 
(2) Monographs, (3) Professional Papers, (4) Bulletins, (5) Mineral Resources, (6) Water-
Supply and Irrigation Papers, (7) Topographic Atlas of United States-folios and separate 
sheets thereof, (8) Geologic Atlas of United States-folios thereof. The classes num-
bered 2, 7, and 8 are sold at cost of publication; the others are distributed free. A circular 
giving complete lists can be had on application. 

Most of the above publications can be obtained or consulted in the following ways: 
1. A limited number are delivered to the Director of the Survey, from rhom they can be 

obtained, free of charge (except classes 2,7, and 8), on application. 
2. A certain number are delivered to Senators and Representatives in Congress for 

distribution. 
3. Other copies are deposited with the Superintendent of Documents, Washington, D. C., 

from whom they can be bad at prices slightly above cost. 
4. Copies of all Government publications are furnished to the principal public libraries 

in the large citIes throughout the United States, where they can be consulted by those 
interested. 

The Professional Papers, Bulletins, and Water-Supply Papers treat of a variety of subjects, 
and the total number issued is large. They have therefore been classified into the following 
series: A, Economic geology; B, Descriptive geology; C, Systematic geology and paleon-
tology; D, Petrography and mineralogy; E, Chemistry and physics; F, Geography: G, Mis-
cellaneous; H, Forestry; I, Irrigation; J, Water storage; K, Pumping water; L, Quality of 
water; M, General hydrographic investigations; N, Water power; 0, Underground waters; 
P, ilydrographic progress reports. This paper is the ninety-fourth in Series A, the com-
plete list of which follows (PP=Professional Paper; B=Bulletin; WS=Water-Supply 
Paper): 

SERIES A, ECONOMIC GEOLOGY. 

13 21. Lignitee of Great Sioux Reservation: Report on region between Grand and Moresu rivers, 
J)akota, by Bailey Vlllis. 1885. 16 pp., 5 p15. (Out of stock.) 

13 46. Nature and origin of deposits of phosphate of lime, by 11. A. F. Penrose, Jr., with introduction by 
N. S. Shaler. i:::. 143 pp. (Out of stock.) 

13 6.5. Stratlgraphy of the bituminous coal field of Pennsylvania, Ohio, and West Virginia, by I. C. 
White. 1891. 212 pp., 11 pls. (Out of stock.3 

B lii. Geology of Big Stone Clapcoal field of Virginia anti Kentucky, by M. R. Campbell. 1893. 106 
6 pls. (Out of stock.) 

B 132. The disseminated lead ores of southeastern Missouri, by Arthur Winslow. 1896. 31 pp. (Out 
of stock.) 

B 138. Artesian-well prospects in Atlantic Coastal Plain region, by N. 11. Darton. 1896. 228 pp.,19 p1*. 
B 139. Geology of Castle Mountain mining district, Montana, by %V. If. Weed and L. V. Plrason. 1896. 

164 Pp., 17 p1*. 
B 143. BiblIography of clays and the oeramic arts, by J. C. Branner. 1896. 114 PP 
B 164. Reconnaiseance on the Rio Grande coal fields of Texas, by T. W. Vaughan, including a report 

on igneous rocks from the San Carlos coal field, by E. C. E. Lord. 1900. 100 pp., 11 pts. (Out 
of stock.)

II 178. El Paso tin deposits, by W. II. Weed. 1901. 15 pp., 1 p1. 
B 180. Occurrence and distribution of corundum In United States, by J. II. Pratt. 1901. 89 pp., 14 pls. 

(Out of stock; see No. 209.) 
B 182. A report on the economic geology of the Sliverton quadrangle, Colorado, by F. L. Ransome. 

1901. 266 pp., 16 p1*. (Out of stock.) 
I 



II SERIES LIST. 

B 184. Oil and gas fields of the western interior and northern Texas Coal Measures and of the Upper 
Cretaceous and Tertiary of the western Gulf coast, by G. I. Adams. 1901. 64 pp., lopls. (Out 
of stock.) 

B 193. The geological relations and distribution of platinum and associated metals, by J. F. Kemp. 
1902. 93pp.,6p15. 

B 198. The Berea grit oil sand in the Cadiz quadrangle, Ohio, by W. T. Griswold. 1902. 43 pp., 1 p1. 
(Out of stock.) 

PP 1. Preliminary report on the Ketchikan mining district, Alaska, with an introductory sketch of the 
geology of southeastern Alaska, by A. H. Brooks. 1902. 120 pp., 2 pls. 

B 200. Reconnaissance of the borax deposits of Death Valley and Mohave Desert, by M. R. Campbell. 
1902. 23 pp., 1 p1. (Out of stock.) 

B 202. Tests for gold and silver in shales from western Kansas, by Waldemar Llndgren. 1902. 21 pp. 
(Out of stock.) 

PP 2. Reconnaissance of the northwestern portion of Seward Peninsula, Alaska, byA. J. Collier. 1902. 
70pp., ii p15. 

PP 10. Reconnaissance from Fort Hamlin to Kotzebue Sound, Alaska, by way of DalI. Kanuti, Allen, 
and Kowak rivers, by W. C. Mendenhall. 1902. 68 pp., 10 pis. 

PP 11. Clays of the United States east of the Mississippi River, by Heinrich Ries. 1903. 298 pp.  9 pls., 
(Out of stock.) 

PP 12. Geology of the Globe copper district, Arizona, by F. L. Rausome. 1903. 168 pp., 27 pls. 
B 212.Oil Ilelde of the Texas-Louisiana Gulf Coastal Plain, by C. W. Hayes and William Kennedy. 

1900. 174 pp., 11 pls. (Out of stock.) 
B 213. Contributions to economic geology, 1902; S. F. Emmons and C. W. Hayes, geologists in charge. 

190.3. 449 pp. (Out of stock.) 
PP 15. The mineral resources of the Mount Wrangell district, Alaska, by W. C. Mendenhall and F. C. 

Sebrader. 1903. 71 pp., 10 pls. 
B 218. Coal resources of the Yukon, Alaska, by A. J. Collier. 1903. 71 pp., 6 pls. 
B 219. The ore deposits of Tonopah, Nevada (preliminary report), by J. E. Spurr. 1903. 31 pp., 1 p1. 

(Out of stock.) 
PP 20. A reconnaissance in northern Alaska in 1901, by F. C. Schrader. 1904. 139 pp., 16 plc. 
PP 21. Geology and ore deposits of the Bisbec quadrangle, Arizona, by F. 1.. Ransome. 1904. 168 pp., 

29 pls. 
B 223. Gypsum deposits in the United States, by G. 1. Adams and others. 1904. 129 pp.. 21 plc. (Out 

of stock.) 
PP 24. Zinc and lead deposits of northern Arkansas, by G. I. Adams. 1904. 118 pp., 27 pls. 
PP 25. Copper deposits of the Encampment district, Wyoming, by A. C. Spencer. 1904. 107 pp., 2 plc. 

(Out of stock.) 
B 225. ContributIons to economic geology, 1903, by S. F. Emmons and C. W. Hayes, geologists in charge. 

1904. 527 pp.,lpl. (Outof stock.) 
PP 26. Economic resources of the northern Black Hills, by J. D. Irving, with contributions by S. F 

Emmons and T. A. Jaggar, Jr. 1904. 222 pp., 20p1s. 
PP 27. A geological reconnaissance across the Bitterroot Range and Clearwater Mountains in Montana 

and Idaho, by Waldemar Lindgren. 1904. 123 pp., 15 plc. 
B 229. Tin deposits of the York region, Alaska, by A. J. Collier. 1904. 61 pp., 7 plc. 
B 236. The Porcupine placer district, Alaska, by C. W. WrIght. 1904. 3.5 pp., 10 pls. 
B 238. Economic geology of the lola quadrangle, Kansas, by G. I. Adams, Erasmus I1aworth, and 

SV. H. Crane. 1903. 83 pp., 11 pls. 
B 243. Cement materials and industry of the United States, by E. C. Eckel. 1905. 395 pp.. 1.5 plc. 
B 246. Zinc and lead deposits of northwestern Illinois, by H. Foster Baln. 1903. .56 pp.,5 pie. 
B 247. The Fairhaven gold placers of Seward Peninsula, Alaska, by F. II. MoUlt. 1905. 85 pp.. 14 plc. 
B 249. Limestones of southeastern Pennsylvania, by F. G. Clapp. 190.5. 52 pp., 7 plc. 
B 250. The petroleum fields of the Pacific coast of Alaska, with an account of the Bering River coal 

deposits, by (1. C. Martin. 1905. 65 pp., 7 plc. 
B 251. The gold placers of the Fortymlie, Birch Creek, and Fairbanks regions, Alaska, by L. M. Prindle. 

1905. 89 pp., 16 p15. 
WS 117. The lignite of North Dakota and its relation to irrigation, by F. A. WIlder. 1905. 59 pp.,8 plc. 
PP 36. The lead, zinc, and fluorspar deposits of western Kentucky. by E. 0. Ulrich and W. S. T. Smith. 

1905. 218 pp., 15 plc. 
PP 38. EconomIc geology of the llingham mining district, Utah, by J. M. Boutweli, with a chapter on 

areal geology, by Arthur Keith, and an introduction on general geology, by S. F. Emmonc. 
1905. 413 pp., 49 plc. 

PP 41. Geology of the central Copper River region, Alaska, by W. C. Mendenhall. 1905. 133 pp. 
20 p15. 

B 254. Report of progress in the geological resurvey of the Cripple Creek district, Colorado, by Walde-
mar Llndgren and F. L. Ransome. 1904. 36 pp. 

B 255. The fluorspar deposits of southern Illinois, by H. Foster Baln. 1896. IS pp.. 6 pls. (Out of 
stock.) 



III SERIES LIST. 

13 256. Mineral resources of the Elders Ridge quadrangle, Pennsylvania, by H. \V. Stone. 1905. 86 
pp., 12 pls. 

B 259. Report on progress of investigations of mineral resources of Alaska in 1904, by A. H. Brooks 
and others. 1905. 196 pp., 3 pls. 

B 260. Contributions to economic geology, 1904; S. F. Emmons and C. W. Hayes, geologists in charge. 
1905. 620 pp., 4 pls. 

B 261. PrelIminary report on the operations of the coal-testing plant of the United St.ates Geological 
Survey at the Louisiana Purchase Exposition, St. Louis, Mo., 1904; E. W. Parker, J. A. 
Holmes, and M. R. Campbell, committee in charge. 1905. 172 pp. (Out of stock.) 

B 263. Methods and cost of gravel an(l placer mining In Alaska, by C. W. Purington. 1905. 273 pp., 
42 pls. (Out of stock.) 

PP 42. Geology of the Tonopah mining district, Nevada, by J. E. Spurr. 1905. 295 pp., 24 p15. 
PP 43. The copper deposits of the Clifton-Morenci district, Arizona, by Waldemar Llndgren. 1905. 

375 pp., 25p1s. 
B 264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C. Veatch. 1905. 

106 pp. 
B 265. Geology of the Boulder district, Colorado, by N. M. Fenneman. 1905. 101 pp., 5p1s. 
B 267. The copper deposits of Missouri, by H. Foster Bain and E. 0. Ulrich. 1905. 52 pp., 1 p1. 
B 269. Corundum and its occurrence and distribution in the United States (a revised and enlarged 

edition of Bulletin No. 180), by J. II. Pratt. 1906. 175 pp., 18 pls. 
PP 48. Report on the operations of the coal-testing plant of the United States Geological Survey at 

the Louisiana Purchase Exposition, St. Louis, Mo., 1904; F. W. Parker, J. A. Holmes, M. H. 
Campbell, committee In charge. 1906. (In 3 parts.) 149'2 pp., 13 pls. 

B 275. Slate deposits and slate industry f the United States, by T. N. Dale, with sections by E. C. 
Eckel, W. F. Hillebrand, and A. T. Coons. 1906. 154 pp., 25 pls. 

PP 49. Geology and mineral resources of part of the Cumberland Gap coal field, Kentucky, by G. H. 
Ashley and L. C. Glenn, In cooperation with the State Geological Department of Kentucky, 
C. J. Norwood, curator. 1906. 239 pp., 40p1s. 

B 277. MIneral resources of Kenal Peninsula, Alaska: Gold fields of the Turnagain Arm region, by 
F. H. Moftit; Coal fields of the Kachemak Bay region, by R. W. Stone. 1906. 80 pp., 18 p1.. 
(Out of stock.) 

B 278. Geology and coal resources of the Cape Lisburne region, Alaska, by A. J. Collier. 1906. 54 pp., 
9 pIe. (Outof stock.) 

B 279. Mineral resources of the Kittanning and Rural Valley quadrangles, Pennsylvania, by Charles 
Butts. 1906. 196 pp., 11 p15. 

B 280. The Rampart gold placer region, Alaska, by L. M. Prindle and F. L. Hess. 1906. 54 pp., 7p1s. 
B 282. Oil fields of the Texas-Louisiana Gulf Coastal Plain, by N.M. Fenneman. 1906. 1441 pp., 11 p1.. 
PP 51. Geology of the Bighorn Mountains, by N. H. Darton. 1906. 129 pp., 47 pls. 
B 283. Geology and mineral resources of Mississippi, by A. F. Crider. 1906. 99 pp.,4 pls. 
13284. Report on progress of investigations of the mineral resources of Alaska In 1905, by A. H. Brooks 

and others. 1906. 169 pp., 14 pls. 
B 285. Contributions to Economic Geology, 1906; S. F. Emmons and B. C. Eckel, geologists in charge. 

1906. 506 PP., 13 pls. (Out of stock.) 
B 286. Economic geology of the Beaver quadrangle, Pennsylvania, by L. H. Woolsey. 1906. 132 pp., 

8 pls. 
B 287. .luiieau gold belt, Alaska, by A. C. Spencer, and A reconnaissance of Admiralty Island, Alaska, 

by C. W. Wright. 1906. 161 pp., 27 pls. 
P 51. The geology and gold deposits of the Cripple Creek district, Colorado, by W. Lindgren and 

F. L. Ransome. 1906. 516 pp.29 pls. 
PP 55. Ore deposits of the Silver Peak quadrangle, Nevada, by J. B. Spurt. 1906. 174 PP., 24 pls. 
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Alaska, in 1899." Twenty-first Ann. Rept., pt. 2, 1900. T. G. Gerdine. 

Lynn canal, routes from, via headwaters of White and Tanana rivers to Eagle City; 
scale, 1: 625000. Contained in "A reconnaissance from Pyramid Harbor to 
Eagle City, Alaska." Twenty-first Ann. Rept., pt. 2, 1900, pp. 331-391. W. J. 
Peters. 

Mount McKinley region; scale, 1: 625000. Contained in "The geography and geol-
ogy of Alaska, a summary of existing knowledge, etc." Prof. Paper No. 45. 
D. L. Reaburn. 

Norton Bay region; scale, 1: 625000. Contained in a special publication of the United 
States Geological Survey, entitled "Reconnaissances in the Cape Nome and Nor-
ton Bay regions, Alaska, in 1900." Washington. Government Printing Office, 
1901. \V. J. Peters. 

Porcupine placer region; scale, I inch=3 miles. Contained in "The Porcupine 
placer district, Alaska." Bull. No. 236. C. W. Wright. 

Prince William Sound, sketch map of; scale 1:376000. Contained in a special pub.. 
lication of the United States Geological Survey, entitled "The geology and min-
eral resources of a portion of the Copper River district, Alaska." Washington. 
Government Printing Office, 1901. Emil Mahlo and F. C. Schrader. 

Seward Peninsula, northeastern portion of, topographic reconnaissance of; scale, 
1 :250000. Contained in "The Fairhaven gold placers, Seward Peninsula, 
Alaska." Bull. No. 247, 1905. D. C. Witherspoon. 

Seward Peninsula, northwestern part of; scale, 1: 250000. Contained in "A recon-
naissance of the northwestern portion of Seward Peninsula, Alaska." PIof. 
Paper No. 2, 1902. T. G. Gerdine. 

Sushitna River and adjacent territory; scale, 1: 625000. Contained in "A recon-
naissance in the Sushitna basin and adjacent territory, Alaska, in 1898." 
Twentieth Ann. Rept., pt. 7, 1900, pp. 1-29. Robert Muldrow. 

Tanana and White rivers, portions of; scale, 1:625000. Contained in "A recon-
naissance in the Tanana and White River basins, Alaska, in 1898." Twentieth 
Ann. Rept., pt. 7, 1900, pp. 425-494. W. J. Peters. 

York region; scale, 1:250000. Contained in "The tin deposits of the York regiop, 
Alaska." Bull. No. 229. T. G. Gerdine. 

York and Kugruk regions, sketch maps of. Contained in a special publication 
of the United States Geological Survey, entitled "Reconnaiances in Cape Nome 
and Norton Bay regions, Alaska, in 1900." W'aehington. GovernmentPrinting 
Office, 1901. A. H. Brooks. 

Yukon-Tanana region, reconnaissance map of; scale, 1: 625000. Contained in "The 
gold placers of the Fortymile, Birch Creek, and Fairbanks regions, Alaska." Bull. 
No. 251. T. G. Gerdine. 
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Berners Bay special; scale, 1: 62500. H. B. Oliver. 
Controller lay region Special; scale, 1:62500. E. G. Hamilton. 
Fairbanks quadrangle; scale, 1:250000. 1). C. Witherspoon. 
Rampart quadrangle; scale, 1: 250000. P. C. Witherspoon. 
Reconnaissance map of Matanuska River region; scale, 1:250000. T. (i. Gertline 

and R. H. Sargent. 
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