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MINERAL RESOURCES OF ALASKA, 1918. 

PREFACE. 

By 0. C. M A ~ M .  

- 
This volume is the Mtmnth of a mies of gnnual bntletins ' treating 

of the mining industry of Alaska and surnmsrizinp: the results 
achieivd during the y a r  in the investigation of the mineral re- 
m u m  of the Territory. These reports are intended ta give prompt 
pnblication of the mom valnable economic results of lthe year. me 
time' available for their preprt-ration does not permit full ofice study 
of the field notes and specimens, and some of tha statements made 
here may be subject t4 modification when the study bas been com- 
pleted. Those i n t e d  in any particular district should therefore 
pmum a copy of the complete report on that district as w n  as i t  is 
available,' 

This volume, like the &rs of the scrim, contains an account of 
the mining industry, including statisticrs of mineral production, and 
also preliminary statements on investigations made by the Geological 
Survey, It is intended that this series of reports shall serve as 
mvenient reference works OR the mining industq for the years 
which they cover. It is not pmible for a member of the Survey to 
visit every mining district each year, and therefore the infomtlltion 
u d  in preparing lthe summary on mining developments is in part 
obtained from other reliable mums. The number of imporkant 
mining districts that were not visitd by Survey geo1ogists was 
larger in 1918 than usual, because the staff of the Alaska division df 
the Geological Survey had k e n  depleted by the entrance of most of 
the geologists into the Army or into vnrious activities comeded with 
the p m u t i o n  of the war. The CSeological Survey is consequently 

8 .under even gzeater obligation than in past years to the resigents of 
the Territory and others who have supplied valuable information. 
h o s e  who have thus aided in the preparation of this report include 

lTbs precdlng valmnes in tblu wrler are U. 8. Qeol. &IrPw 13alLk UP. 284. 314, 845, 
m, 612, 480. 620, 542, 502, 822, 822, 80:: and 89% 

. p  



the maw &a operatom who have made repom on production and 
developments, sspecislly thm who responded to the appeal for ad- 
QW information mncerning their mining activiti~.  The Director 
and the officers of the Mint, the officers of the Alash customs wrv- 
ice, the msmbefs and officers of the Alaska Engineering Commi&on, 
the offic~m of the American Railway Express Co., many other Fed- 
eral and Teetorid officials, the Seattle Chamber of Commerce, and 
many officers of hnsportation and commercial companies have eon- 
tribubd palaable data for this report. It is impossible b enumerate 
sll the individuals and mining companies who hare supplied the a s -  
tornary information concerning their own activitim, but grateful 
achowledgment must be made to t h m  who have furnished other 
special information, among whom are the following: The lab Hon. ' 

'Charles A. Sulzer; P. R. Bradley and, Q. T. Jackson, of Juneau; 
George C. Hazelet, of Cordova; E. 2'. Stamad, of Kmnicott; G. 
Howard Birch, of Dan Cmk;  F. hRoy  Thurmond, of hnchorage; I 

the late U. G. Myera, of Ewle; J. A. Kemp, of Steel Creek; Thomas 
Hunker, of Circle; 0. ;I: Kicholaon, of White Eye; J. A. Fairborn, 
H. A. Sh George, E, A. Suter, Volney Richmond, R. C. Wd, First 
National Bank, and Farmers' Bank of Fairbanks; Charles Zialke, 
of Nenana; Alexander Mitchell, of Kantishna; Gmrge L Morriw, + 

of Hot Springs; George JVesch, of Livengd;  George W. JRdger, 
of Rampart; Frank Cook, of Ruby; C. A. h r n e r ,  Charles Ross, 
and Miners and Merchants' Bsnk, of Iditarod; Henry Rowad, of 
Flat; W. F. Green, of McGrath; Harry Madison, of Tolstoi; G. A. 
Stecker, of Quinhapk; E. W. Quigley, AIaska Banmg & Safe 
Deposit Go., and Miners and Merchantsy Bank, of Nome; and Georg~ 
L. Stanley, of Rima. 



Ten parties were engaged during ID18 in A l b  m r q p  and in- 
vestigations, The length of the field sesson ranged from 2 to 12 
months, being determined by the character of the work and by &a 
climatic conditions prevailing in different pwts of the territory. The 
parties included 8 geologists, 1 topographer, 1 engineer, and 20 packers, 
cooks, and other ~ ~ ~ x i l i ~ r i m .  Eight of tlm parkies were eng@ in 
geologic surveys, one in topogrtlphic surveys, and one in stream 
gaging. The arens covered by reconnaissance p l o g i c  surveys on a 
scale of 1 : 250,000 (4 miles to an inch) amomit to 3,500 square milea. 
Much of the time of the geologists wrrs devoted to the investigstion 
of special problem relating to the occurrence of minerals, the results 
of which can not be expressed in terms of a m .  About 1,200 square 
milas was covered by reconnaissanca topographic surveys on a scale 
of 1 :!250,000 (4 miles to an inch). In cooperation with the For& 
Service, stream gaging was continued in southeastern MaSka. 
Of the partias whose work .may be classified gwgraphically, three 

p&im worked in muthewtern Almka, t h m  in the Cwk Inlet- 
Snsitna region, om in the Yukon basin, and two in S e w a d  Pen- 
insula. 

The funds available for field and of6m work relating to the field 
tmson of 1918 included an appropriation of $75,000 and an d o t -  
ment of a st~tutory salary of $2,000 for the k c a l  year enending June 
30, 1919, and the unexpended balance of the appmpriation for the 
year ending Jum 30,1918, of which about $15,800 was used in equip- 
ping parC5ee for the season" field work. The following tables show 
the allotments, including both field and ofice work, of the total funds 
classified by regions, by kinds of rmrveys, and by kinds of expendi- 
f3ks. Ia the first table the enera1 office expenses are apportioned to 
the several allotments, accaunt being taken of variations in cham-  
ter of work The results are expm&i in round numbers. Salaries 
of khe permanent &fE, other fixed charges, and the total afIotments 

S 



for the work of th6 ofim at Auchorage are included up to the end 
of the fiscal PF 1919, but expenses other than th- include 
only the cost of M d  and ofFm work during 1918. The geneml 
ieveatigations" include, among other things, the & of collecting 
mineral statisti- of office work relating to the field hwstiptions 
of previous seawlag md of investigations under the direct sdminis- 
tration of the gmlagie branch. A. balance of about $16w from the 
appropriation for the year ending June 30, 1919, is amilable for 
equipping the field partim in 1919. 

-4-- ........ .. ..............................................-...-. 
M a s p s r e m  ................... .. ma,m %% ............................................ 
~ ~ ~ ~ n ~ w ~ n d ~ l r ~  ............................... 13:413 
To be dotted to field wak, 1919. ................................................ ... ' 1  .......... 1 6 , m  

The fduwkng table axhibite the pmgress of investigations in 
M a s h  and the annnd p n t  of funds since systematic sumep 
begun in 1898. It ahould E>e notd that a varying amount is spent 
each year on special investigations that yield results which can not 
be e x j p d  in tern of area. 



s ' P h a C a a r b a n d ~ e n d h t e d ~ B o l m d w ~ ~ . a d t h e ~ ~ ~ ~ ~  
W e  tnp#'mphluaurveyl in -La+ The - w e r e d  by t h e B g a m  Bm, 01-, not II1C1ded la 
thesetarals. 

Alfred H. Brooks, geologist in &urge of the division of Alaskan 
mineral resourn, now lieutenant colons2 of the Corps of Engineers, 
Unitad States Army, and chief geologist of the American Expedi- 
tionary Force, has 6 engaged in military duty in France through- 
out the year. 
The writer w w  en& in office work till July 26, when he startd 

for Alaska. The time h m  August 12 to Angust 26 was devoted to 
a w i e w  of mining developments and the mflectSpn of shtistim in 
the F a i r h k s  distri& Sqme of the mhea in the Chitina Valley were 
v is j td  during the fi& week in September. He then spent one day 
in consultation with Mr. Chapin concerning the work of the o h  in 
hchorage and returned ta Washington on September 26. 



In the offica the writer devoted 66 days to the preparation of the - 
progress, arEministFstive, and stailistical reports, 10-days ta hvision 
of papgrs and pmf.reading, 12 days to the preparation of the annual 
pregs bulletin, 10 days to field plans, and 141 days to administrative 
and miswllaneous d u t i a  

During the writer's a b m  in Alaska F. R. MoEt wm ding 
geologist in charge and devoted cansiderttble tima ta exmtive work. 

During the ab&nce of Cap& E. M. Aten, who is still in military 
service, Mias Lucy M. Graves hss continued as d i c e  assistant to  the 
acting geologist in charge, and T. R. Burch has &st& in the collec- 
tion nnd compilation of mineral statisticrs. 

Maj. J, W. Ragley and Capt. C. E. Gifin have ben~mgapd in mili- 
tary servica throughout the year. G e o p  L. Ha&gton en&d 
military service as first lieutenant on June 21. 

Field work in southeastern Alaska included spscial investigatiom 
of Carboniferous stratigraphy and paleontologjr, a geologic recon- 
m k c e  of parts of Chichwf and Admiralty islands, and a can- 
tinnation of the investigation of water resources. 

The investigation of the water resources of southashm Alaska, 
begun in 1815 under a coopewtive agreement with the Forat Service, 
was c ~ u d  throughout 1918. . G. H. Csnfield, who had charge of 
this work, maintained automatic g a p  throughout the year. h 
addition to them gages, others were installed in cooperation with 
individnds and corpomtions. The results are briefly summarized 
in mother 'section of this report. Thk work could not have been 
carried on without the cordi~tl cmperation of the Forest 5ewice, 
many rn8mbem of which have given substantial aid; pm-kicdar 
acknowledgment should be made to IV. G. Weigh, +E agent at 
Ketchigan, and to Philip H. Dater, district engineer at Portland, 
Oreg. 

A m n m i s m c e  of the geology and mineral deposita of &ralty 
Island and of ttie eastern part of Chichagof fsland was d e  by Ed- 
win Kirk. Field work was begun on May 31 and continned till 
Augnst 27. de arm of about 1,800 square mile was mapped an 
the scaIe of 1 : 200,000. 

A study of the Carboniferous rocks of sonthemasfern Alaslra was 
assigned to George H. Girty, who studied the mtigraphy and made 
large ml3ections of fmils fmm June 1 to July 30. 

COO% A2TD PEQIOaTg. 

Becaom of the imporhnce of the d o n  tributaq t4 the Clam- 
ment railroad, and the gmwing demand for information conmrniog 
it, a special effort is being made to complete the mapping of thst 
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ragion= The a w e y s  and inyestigations in the Cook Met and Su- 
dtna regions in 1918 included a topographic mmaiasance survey 
of an area between Talkeetna River and Brad Pass, detailed inves- 
tigations at the coal mines in the Matanuska Valley, and invastiga- 
tiom of the chromite &posits of Cook Inlet. 

A topographic reoomaissance surrey of an a m  adjsaemt to  the 
h v e m e n t  railroad hiween Talkeetna River and Broad Pass was\ 
made by D. C.  Witherspoon from June 20 to September 19. An 
area of about 1,5200 quare ;miles was rnnpped on a mala of 1 : 180,000. 

A special invdigation of the chromite deposits of Port Chatham 
and Red Mountah, on lower Cook Inlet, was made by Prof. A. C. 
Gill, of Cornell University, who wns engnged in field work from JaEy 
1 t0 ,!Tl@t 25. 

Y U g O X  -1oIr. 

A geoIo&c mnnaissance survey of the Tolovms pleeer district 
was made by R. M. Overbeck, who w a s  engaged in this work from 
June 18 to September 25. An area of about 2,000 sqnare miles was 
mapped on the a l e  of 1 : 860,000. Mr. Overbeck also collectad data 
on the production of plamr gold in the Tolovma and Rampert 
d*& 

The plater and lode nines of the Fairbanks district were visited 
by G. C. Martin from August 11 to 26, for the p u v  of obtaining 
information concerning recent mining mditiona and developments. 

B'EWdBD PERfRSDLk 

A %pecial examination of the tin deipsita of the York district was 
made by Edward Steidtmam and S. H. Caamd, who devoted the 
time from duly 6 to September 18 to this work. Studiee rn made 
of the extent, oecurrenca, and origin of the horn tin d e p i t s ,  and 
of the stratigraphy and structure of the T& mis ted  with them. 
An a m  of-about 80 square miles was mapped geological1 y on the sede 
of 1: 128,000, and the reconnaissance mapping of additional areas 
was revjsed. 

Afhr the end of field work in the Pork didrict S. H, Oethmrt 
msde investigations of general mining developmentrr in S e w d  
P e n i d a .  He was engaged in this work till October 28, 

.. AliA8EC& OFFICE. 

A bmnch office of the Ge~10gical Survey was opened at Anchorage 
in Jnm. This office is in charge of Theodore Chapin and will be his 
genere1 headquarters tPm>ughmt the year. The main purpose in 
opening this office is to  provide the m m a  of c l m  cooperation b+ 
tween the GeologimI Surrey and those in cherge of the operation 
of the Government coal mines in the Mahnuska Valley. Tt will 
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elso b the p u p  of the &dent geologist ta do everything possibIe 
tb aid the mining industry in the region tributary to the I;ovwrn- 
ment ,ruilmltd, to keep in close twch with all local developmenb 
in mining and prmpecting, 4 to furnish whataver aid may be 
pmible through the giving of information, advioe, and publications 
to  all who are engaged in mining and prospecting. 

COLLECTION OF BTATf RTICGI. 

The colIection of statistics of production of metals in Almka, began 
by the A l h  division in 1905, was continued as usual. Preliminary 
estimates of mineral production for the previoua par were published 
on ~ a n u m y  1. 

PTJBIJCATTONIS. 

Dnring 1918 the Survey published four. bulletins and one prof* 
sional paper relating to Alaska. In addition, one professional paper 
and five bulletins were in press, and eighteen reports, including this 
v~lnme, were in preparation at the end of the; year. Five top- 
graphic haps were published, and eight were in prsss at the end of 
the year. 

PMedional Paper 126D. The structnre and stratlgmpbp of Gmdna and 
Revflleglgedo blanda, AIRBIG&, by Theodore Chapfb. 

BnlleHn 666. The Lake Clarkentml Knskokwlm e o n .  Alaskn, bp P. 8. 
Smith. 

Bnlletln 882. Mlneral resoarces of Alaska, 1816, by A I M  E Brooka and 
others. 

RnlT@in 967. The Ooernn-Nowltna region, Alaska, bg E. M. Eakln. 
Bnlletln 875. The ripper Chltlna Valley, Alaska, by F. H. MotRt, with a de 

mrlptlm of the Igneous rocks, by R. M. Overbeck. 

Pmfe&mal P a p  109. The Can- River reglon, northern .Aha bp 
EL deK. IMhpelL (PaPllshed Mar. 6,rSlQ.) 

Bulletin 889, The Eelchlna-Smitna region, Alaska, by Theoaore Ohapln. 
(Publiabed MaF. 10, 1B19.) 

Bul ldn 804. The Nenana coal field, Alaska, by G. C. Martln. (Published 
Apr. 22, 1018.) 

Bnlletln W. The Anvik-hdmnfbki mglor~, Alaska, by 0. L. Harrington. 
(Publlahed M a y  20, Dl%.) 

Rnltetln 687. The Kanti~hna mgIon, Aleeka, by S. R Capps. (PnbIiak! 
June 21, 1919.) . 

RuZletb g02. Mlneral p e ~ w u r m ~  of Alas&, 1B17, by G. C. Martin and otbfm~ . 
.- 

BEPORTM E W Y m D  F1)X POBWCAmR. 

Btll1ettn 032.' The marble r e s o m e  of aoutheaatern Alnaga, by 1 F. Bnrrhard. 
BuSletia O N l a .  The Porcupine dlntri&, Ma-, by EL M. Eakin. 
A gw10gIc mwonnais~~nm h the northern mrt of the Yukon-Tanana regIm, 

blaakrka, by Eliot Blackel&r. 



Cteology of the Glacier Bag aad Litnya sedo~ ,  Alas& by F. E. Wright and 
C. W. Wright. 

QeoIow of the region a l o n ~  the iaternatfonfil boondam from Pommpine River 
to the Arctic Ocean, by A, G. Maddren. 
The upper Matannska basin, Alnska, by Q. C. Martin. 
The Yakatam dlatrlct, Ala~ka, by k Q. Maddren. 
The Meso~oic str~tigrikptiy of Alaaka, by 0. C. nlemn. 
The Ketslan-Kuskul~lna tliatrlct, Alttska, by F. H. Moat. 
The lower Kuskokwim walon, Alnukn, by A G. Matldren. 
The Ruby-Ku~Bokwlm refton, Aln~ka ,  by J. R. Mertle, ST., and G. L &rrlng- 

ton. 
The Crebcmua and Tertiary floras of Alaaka, by Arthur HdUek. 
The Juneau diatrlct, Alnaka. hy A. C. Spencer and R M. Ealrln. 
T b  Ketchlkan dlstrlct, Alagkn, by Theodore (Jhapia 
The g m l o ~ g  and mlneml r m u r m  of Lntonche n~ld Knlgbt I~lanil diBWlcts; 

blsulen, bg B, L. Johnson. 
The Po* valdm and Jack Bay dlstritt, Alaska, by B, L. Johnson. 
The western Talkeetn~ Mountainrr, Alaska, bg 8. R Cam. 

m r  &m.rra$a Valley, by R. H. Sargent ; male, 1 : 62,W : eontour in- - 60 feet Sale esltion. 
lbmnmhaanm map of Cma-Nowitna reglo& AIafikn, by H. Y. EakIn, C, 1. 

GtIf5r1, nod R. B. O l i m ;  mle, 1 : 250,000; cantour Interval, 206 feet. (Plate 
I, BuIletln 887.) 

Bemrumbance mag of Lake Glarkcentral Ku~kokwim reglon, Mamka, 
by R. H. Sarprte D. C. mtherapoon, and C. E. GOIRln; male I: 2W,000: con- 
tour Pnterval, 200 feet. (Plate I. Bultetlo 855.) --. 

R-mnnaimance map of upper Ghltlna Valley, Alaska, by Intmnatlonal . 
Ebundaq FommbIon, F- H. Blomt, D. 6. Wltherqmm, and T. a, Gerdlne; 
wale, 1 : 260,000; contow hterval, a00 feet. .(Plate I ,  BuEletln tl7S.j 

Jnnean nnd vldnle. Alaeka, by D. C. Wltbenqmm; scnle, 1: 24,000; contour 
interval M) feet Sale edition* 

Cannfne: River mqlcin, by E deK. IABtmvell; mle, 1 : =,W; &ekh mn- . 
bum Imbllahed Mnr. 6, lDlI) ,  as Phte I, Proidonat Paper 109.) 

Notth Arctlc m g t ,  by E. rleK. LRffinwell; mate.  1: 500,000; w conto= 
(PabUaMl Mar. 6,1819, as Plate 111, Prefwmlonal Paper 309.1 

Coast llne beheen Chntlenge Entrance an8 Thetls laland, by E. deK. 
UfIlWWeIl: Wale, 1: 126,000; no 8rwl cantour Latemlrat. . /Published Mar. 6. 
l 9 l R  a~ Plate IV,  PmfemIonal Paper 100.) 

C m t  llne between Martin Point and Challenge Entraace, by & de& m g -  
well ; a l e ,  1: 126,000 ; no fixed contour intervat. (Publiebd Mar. a 1W9, RS 

Plate V, Profemional Paper 109.) 
NelcMna-Busitna region, by J: W: Bagley ; scale, 1 : 250,000 : mnbm intemnl, 
feet (Published Mar, 10, 1019, am Plate I, Bulletfa 888.1 

An*-kndr-fnkl region, by R. El. Sargent; wale, 1: 250,000; mnwr In- 
terval, 100 feet lPubliahed May 20, IM9, as Plate I, Bnlletln =.) 

MamhaU mlning dlatrict, by R. H. Sargent; scale, 1: 125,000; mnmr h- 
-4 100 iwt. (Pnbllahed May 20, 1919, as Plate X I ,  Bulletin W.) 
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Kantlshna -on, by C. PC. aim; scale, 1: 2B3,000; wntoar 
feeE. (Pnblinhed May 20,2919, as Plate 1, BnlletIn M.) 

Kotslna-Kuaknlaaa dtslzlct, 'by D. C. Withenqmn; m e ,  1: tl2,M)I); contour 
bt'erval, 100 feet. 

Uwer Kuekohim reglon. by A G. M a a h ;  scale, 1: &l,CHM; mutour in- 
terval, 400 fwt. 

Ruby district. by 0.1 Gi#n and B 8. Bargent; d o ,  l: =,000; contonr 
interval, 200 feet. 

Xmok~I%ltamd,redon, by R. H. Sargent and C. E. QIWa : d e .  1 : 280,000 ; 
wnmr htemal, 200 feet. 
. Anchora~~Mahnuflka region, by J. W. Bagleg and others: d % - T  : L%O,tXMl; 

contour interval, 200 feet. 
Tukon-Tanana Valley; compiled; male, 1: 860,000: eontour in-1. 400 

h t .  
Glacier Bay region ; complied ; mle,  1 : 250,000 ; contour Lntewd, 200 feet 
Port Wella reuion, by J. W. Bagley ; m e ,  1 : 250,000; motoar interval, 200 

feet. 
Jack Bay dlstrlct, by J. W. B a ~ l w  ; scale, 1 : m; contour intewd, W fk& 
FIdul~Qra~ina diatrlct, by D. C. Witherspoon; mle,  1:250,000; -tour 

Interval, 200 feet. 
susitaa.chulltra dlsrrlct, by D. C. W i t h m u ;  acaIe, l:Z?WXIl; Eontwr 

interval, 200 feet, 
Smrd-Fafrbmkm route ; mmplled ; me, 1: 260,000; contonr hterval, 200 

*t 



THE AL4SKA.N MlNlNG INDUSTRY IN 1918. 

The m h l  production of Alaska in 1918 was valued at: $28,258,961. 
This output wns almmt $12,500,000 less than that far 1917 and was 
the small& sin- 1914. The decrease wrts &idly in copper, the 
production of which fell from 88,783,400 pounds, valued at $24,240,- 
598, in 1917 to 89,224,951 pounds, valued at $17,098,568, in 1918. The 
redaction in the output of capper WRS due to shortage of labor and 
ships. The production of gold d e c r e d  from 709,050 om- 
valued at $14$657,353, in 1917 to  458,G41 ounm, valued at $9,480,953, 
in 1918, and was the smallest since 1904. The duction in the output 
of gold wag due chiefly to cmkilment of opefations because of the 
scarcity of labor rtnd the high tost of materials There WIW a rduc- 
tion in the output of siher and l d  due to the decrwrss in goId and 
copper. The production of tin, tungstaa, md antimony showed a 
mddwable decrease, the production of antimony practically ceasing 
hause of the inabi l i  of the producers in the interior of Alaska to 
campete with the cheaper foreign prodnct. The production of coal 
increamd from 53,955 tons, v~lued at $265,317, in 1917 to 75,606 
valued at $411,850, in 1918, and,was the largest in the histoiy of 
mining 'ih Naska. ' Petroleum continued to be produced f ram th'e 
>single patented daim nertr Katalla, and ths 1d mfmery was oper- 
ated on about the cmb61si.y male. The production of marble and 
gypsum in southeastern Altwka was somembst less than in 1916. 
~ h r 6 &  was mind  in about the ssme amount as in 1817. The pro- 
duction of phtinum, which w as begun in 1916? continued on aa in- 
creased scale, chieily from the placers in Seward Peninsula. A cxm- 
sidarabI8 ahount of pabdium was m v e r e d  from mpper me from 
southeastern Alaska. 

The statisti- for the mineral production of Alaska far the last 
&i5e&rs are R;v& in the fpllowing table. The minor metalfie and 
n o m d d i c  produd are grouped, because a separate listing ~ i g h t  
reveal the production of individuaI properties. 

. u  
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GoFd and dtw produced E ~ o  A h k a  from W f l m  WW#, 1986-1918. 

OoM. 

Bomok 

-om. ......... ... ..............**..... 
Copper era.. ................. .. .................. 
Placers.. ......................................... -- 

r fncloding small mounts of l e d  ore. 

The tbbove table shows that about 29 per cent of the total gold pro- 
duction of Aleaka has been obtained from the auriferous lode mines 
(siliceous ores). In 1918 the lode-pld production was 86.6 per cent; 
in 1917, 31 per cent; in 1916, 38 per cent; in 1915, 37 per cent ; in 
1914,32 per cent ; in 1918,31.& per cent; and in X912,29 per cent. In 
the following tabla tho production of precious metals in 1918 has been 
distributed as to sources : 

Oold. m. 

801am. 

8lU- o m  
Copper om..  
P m  

~wenty-five @-lode mi- mere operated in 1918. There was 
dm a production from 7 prospts-ahnuloned mines or mall  m h e s  
that were not. in regular eperntion. Thirty-one mines were operated 
in 1917. The d u e ,  of the lode-gold output decreased from $4,581,- 
453 in 5917 to $3473,817 in 1818. The decrease was due partly to the 
disaster at the Treadwell mine in April, 1917, and partly to curtail- 
ment of operations, especially in the Juneau diskrict, becaum of 
shortage of labor. Southeastern Alaska, especially the Juneau dis- 
trict, is still the ody center of large quartz-mining operations in the 
Territory. Next; in importance is the Willow Creek lode district. 
The production in the Fairbanks district decreased materially, as 
the Iode-mine owners of Fairbanks ara still awaiting the clreapening 
of operating costs, especially of fuel, which is expected on tha wm- 
pletion of the Govwnment railroad. Most of the gold mines on 
Prince William Sound have suspended operations. The,miIl and 
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cyanide plant of the North Midas mina, in the Chitins Vdey, Copper 
River district, was completed and began operating late in the year. 
Of the producing mimes 6 were in southeastern Alaska, 1 in the Cop- . 
per River district, 3 on Prina William Sound, 4 on Kenai Peninsula, 
5 in the Willow C m k  district, and 6 in the Fairbank district. In 
1918 the average value of tho gold and siIver contents for all silimus 
ares mined was $1.70 a ton; the averago for -1917 was $1.37 a ton. 
Thtm averages reflect the dominance in the total lode production of 
the large tonnage p r o d u d  from the low-(grade ores of the Juneau 
district. 

The production by districts of gold and ~ilver in 1918 from gold- 
lode mines, including small amounts from a lead-silver mine which 
can not be given separately without, disclosing an individual produe- 
tion, is givon in the following table; 

#OM and B i l ~ e r  pmdmcd f m t t  g d d r l o d ~  m d ~ a  2?t rllmkm, $918 by  & i a t M n .  

o AlsDalsenup rmteriul from 9 . U  -and &dpmmh rmm an8 m. 
b InclullIn~ 1 Woe In Lhppar Rlrsr dhtrlet. 

d Prince A Lw ""YW1. Clllmrn m~md w l y .  
~ J o c l ~ i d ~ a  mmt. lerul or& 
l Also uvfo prospwLq. 

' The value of the placer gold pduced in h & a  in 1918 was about 
$5,900,000. The production in 1917 was $9,810,000. The decrease in 
1918 was general throughout the Territory, except in the Copper 
River and Yentna districts and some of the smaller Yukon districts. 
The decrease wns due mainly to curtailment of operations because of 
shortage of labor, high cust of supplies, and uncertainty as to futurs 
wnditjonw -1 decreaw were due also to unf~vomble climatic 
conditions and to the depletion of some of the richer placers. 

I t  is estimated that ahout 674 placer mines were operahd in the 
summr of 1918 and 153 during the previous winter, but many for 
d r  a. part of the seasan. About 8,000 men were engaged in pro- 
ductim placer mining in the summer and 613 in the winter. In addi- 
tion several hundred men were engaged in prospecting or other non- 
productive work relating to placer minim g. Yo importso t new placer- 



bearing areas were d h v e r e d  in 1918. The output and nparstions of 
plncar minw in 1918 are shown by m@om in the 'following table: 

Tba following bbie shows approximately th total b& sf gravel 
mind  annnally since 1907 and the value of the gold mammd per 
cubic yard. Tha table is based in part on returns made by placer- 
mine operatom and in p r t  on h o r n  fwb or assnmptions concerning 
the r i c h e s  of the gravels in the several districts. The figures for 
1917, which dXer someehat from those previously published, am 
-based an an &$sumption that the recoveries per cubic yard of the 
dredges in the Yukon region and Seward Peninsula, from which no 
mports wem received, were the same as the average reported recov- 
eries of the dredges in each region and that for the placer mines ' 
other than W g e s  the ratio of the recovery per cubic y d  for the 
mines that supplied complete infomation as to the rscovev pep 
cubic yard for  all mines was the m e  as in 1316. Although the 
table is thus only appraximatdy correct, t h ~  amounts given are 
probably near the true figurea 



. T h e  hble a h m  tht from 1908 ta 1914 them was- s dache in the 
average gold eontmt of the gravels minsd This dwline mflects the 
improved methods of placer mining that have been i n d u c e d ,  more 
especially the inc- in the use of dredges, which is brought out in 
the following table: 

Thd rim of t h ~  avemge recovery from 1914 to 1916 TA&S due lar& 
to the fa& that the dredges were for the mas$ part working on far 
r i c r  placers than in previous years, and that in 1916 a larger 
pemtap of the placer 'mid came frorn the rich deposits of the 
newer 'districts. The decrertse in the recovery per hbic  yard. frorn 
1916 t4 1918 is very striking, The yield per cubic yard for both 
d m d p  and the other mines declined sharply, the proportionate out- 
put of the dredges remaining constant, and ths recovery per cubic 
yard for b t h  the mines other than d r e d p  and for all the placers 
sank to its lowest md It seems surprising st first sight that thib 
condition should exist at a time when the costs have iumwxd so 
much that many mines have been cumpelled to suspend operations 
and when the Alaskan  place^ industry has declined to about half ita 
normal magnitude, It might be expected that st rmch a time the 
pomr mines would be d ~ ,  with a multing incream in the average 
recovery. It is epident, however, that mst tlnd not yield determines 
whether a mine shall aontinue in operation. Under adverso condi- 
tions the small-scale, high-cost operntions succumb first, eoen though 
they are working on high-grade deposits. The larger plants, which 
for the must p r t  am ~ o r b n g  on lower-grade deposits, continue in 
opevtion longer because they am using machinery and practicing 
d ~ m i e s  that permit them to cope with the adverse mnditions. 
Same of them are campelled to continue in operation, even at a lm, 
because they have rentnls and other fixed charges which must be 
paid, rn~chinery md other equipment which must km kept in con- 



tinuom operation, or p m n a l  obligations to the community OP to 
their employ- which they c a n  not ignore. The rasult is that under 
s d v m  conditions a larger proportion of the output of placer gold 
is derived from large expensive operations such as d+ and Imp 
hydraulic plants whioh are working on relatively low-@B deposits. 
Such was the cwa in Alaska. in 1918, when the districts in which 
them am large hydraulic plants working on l o w - p d e  gravels, such 
as the Yentna, Nizim, Chistochina, and upper Yukon districts, alone 
maintained or increased their cnshmary output. Other factors that 
contributed ta the low average recovery for 1918 include the rela- 
tively low recovery of the dredges, which was due, in part, to tha 
unu~ually large amopnt of frozen ground encuuntamd by dredges in 
Seward Peninsula, and in part to the exhaustion of tbe relatively rich 
ground which had been dredged at Ruby in previous years, and the 
exhilustion of mta of the richer placers, especially in the Tolwrtna 
district. 

Twenty-eight gold dredges were operated in Alaska in 1918, com- 
pared with 38 in 1917. Twenty-om dredges wem in Seward Penin- 
sula, three in the Iditmod diwct,  and one each in the Fairbanby 
Circle, Yenha, and Kuskohim districb. Them dredges produced 
about $1,425,000 worth of gold and handled about 2,490,000 cubic 
yards of gravel. In 1917 the dredges handled abut  2,700,000 cubic 
yards of gravel ,and recovered gold worth $2,500,000. ! I l e  &verage 
rewverg. of gold per cubic yard was about 57 cents in 1918 and 68 
cents in 1917. !he gold dredges of Sewad Peninsula produced gold 
worth $466,000 from 1,164,000 cubic yards of gra~el,  making an aver- 
agea recovery of # cents a cubic yard in 1918, campared with 49 cmts 
in 1917. 7 3 ~  drdges of the Alaska Yukon districts produced gold 
worth $881,000 from 1,125,000 cubic yards of gravel, and the value 
of gold m v e d  per cubic y d  was themfore a b u t  78 cents, aom- 
pared with 84 cents in 1917. \ 

Though dredges were built for use in the Alaska Y&on as sarIy 
am. 1898 and at Nome in 1900, this method of plmr mining did not 
reach B pmfitab3e stage until. 1903, when two small dredges were suc- 
ce&dly operated in Seward Peninsula. Dredging been in the For- 
tymile district in 1907 ; in the Iditarod, Birch Creek, and Fairbanks 
district in 1812 ; in the Yentna district in 1916 ; and in the Kusko- 

. h i m  region in 1818. A new d M p  was installed in the F a i r b d s  
district in 1818 and may have begua. operating late in the season. The 
new dredge on Candle Creak, in the Kuskokwim region, was dm- 
pleted in 1918 and operated for a shah period. U p  to the end of ' 
1818 gold to the value of $19,035,000 had been mined by dredgas. The 
distribution of this output by years is shown in the following table : 



Gold produced from d&ge mdndttfl In Alarm, JSOSf918. 

. 

COPPER* 

The copper production of Alaska in 1918 was 69$24,951 pun& 
vrtluecl at $17,098,563. This is less than the production in 191'1, which 
was $8,793,400 pounds, valued at $24,!240,598. The duction in out- 
put was due to shortage of labor and ships. During the year 17 cop- 
per mines were operated, the same numbm as in 1917. Of these 
mines, 7 are in the Ketchikan district, 5 in the Prince William Bound 
district, and 5 in the Chitina district. 

Output of AEaaka coppm miwr in 1918, by d M e t s .  

o Alw a small smount of p k  0 
a Including a emnll umount f r o m ~ t h t .  

. The average copper conltent of the oms mind in 1818 was 4.5 per 
wrrt. The area also yielded an average of $0.139 in gold and $0.932 in 
*.to the ton. The average yield for 1917 was 6.4 per cent sf 

, copper, $0.882 to the ton in gold, and $L233 tb the ton in silver, 
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Clopper prodauwd d% Alaska, 189&1918. 

The mpper i n d m  in the t b  developed copper fields of A k b  
is deemibed in the w u n E  of mining in those districts giwm m gub- 
sequent pages. "The only shipment of copper ore in 1918.fmm. out- 
side t h m  developed fields was a test shipment h m  ICamishak Bay, 
Cook Met. A copper prospect on the Alaska Penjnsula is under 
development, md interest still continues in the copper deposits of the 
Talkeetna and B m d  Pasl3 di&ri& The copper deposits in Itha 
Alaska Range recently reported are still attracting attatti- 
although little work hes been done on them The d w t  of wpper 
dbvered  in 1915 on Rainy Creek, a, hibutary of the Sou# Fork of 
Delta River ? miles above Miller's roadhouse, is mid to be a large 
budy of low-grade om on which considerable m u t t i n g  has hen 
done. Them is a h  a low-grade copper deposit in the. gulch 14 or 
2 d e s  we& of Paxson's roadlousa A wpper lode on McLamn 
River, tributary to the Susitna, is wid to  b 10 feet wide and of high 
p d e .  It was reportad that an outst was to be taken in on the  now 
in the winter of 1918-19 to prospect this deposit. 

Y w .  
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191s ............................................................l 
191B.... ................................................... 
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I 

The pdudion of lead in & a h  in 1918 h e&hated at 664 tons, 
valued at $80,084. The production in 1917, which was larger khan ' 
that of m y  previous year, was 852 tons, valued e t  $146,58P. h d  in 
Alaska is still, aa in past years, derived chiefly from the concentrates 
of the gold mines at Juneau, but in 1918 a small amount was derived 
from the galena ores of the Fairbanks district. Though silver-Iead 
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cmm am found in many pa& of Alsske, mosE of the deposits have 
aot get bean o p d  on a mmmewial basis. The following ttrble 
shows the productSon of Iead in Alaskzi, so far ns i t  can tw determined 
from availabl~ data : 

m. 
The tin mines of Alaska produced 1w tons of om containing 

130,000 pounds of tin, valued at $118,000, in 1918, compared with 171 
tons of ore containing 200,000 pounds of tin, valued at $128,300, in 
1917. The shipments from Alaska in 1918, according to  the collector 
af cu-ms, included 179 long tons of om containing 938,933 ponnds 
of tin. These shipments included am m i n d  in previous yeam. The 
d- in output in 1918 was due to the fact that only one dmdge 
was operated. The following table shows tbe pduction of tin in 
Alaska since mining b e p  in 1902 : 
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Mw. of the tin ore mined in.1918 came from the York district, 
Ssward Penhula,  where one tin dredge was operakd: Stream tin 
was also obtained by sluicing at one mine in the York district. Con- 
siderable work was done on the Lost River tin lodes, but no ere was 
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miaed. A more extended account of the tin depasita of Seward Pe- 
ninsula is given elsewhere in this volume. 

The tin production of the Hot Springs M c t  is estimated at 
about 4-4 tons of cassiterita, containing about 52,400 pounds of tin. 
It was mostly recove& by sluicing old placar dumps. 
In the Ruby district B few thousand pounds of @terite was rn 

covemd in placer gold mining on Short Creek This is the second 
mded tin prduction in the Ruby district, the only previoua pro- 
duction being in 1916. 

A little cassiterite was mvered in mining placer gold on Mason 
Creek, in the Gold Rill district, near Fort Gibbon. This is the hst 
mrdd reooverg of tin in this distrid 

The discovery of placer tin has been from Patsto and 
Hurnboldt creeh, on Seward Peninsula, rrnd from Moraa €,me,& a 
tribuhrg of MeIozi River, where the; gravels a m  said to contain Zp 
pounds of tin -and 10 cents* worth of gold to the cnbic yard. Heran 
Creek is a few miles north of Mason C m k ,  where, as mentioned 
ahve ,  there was a small output of placer fin in 1918. 

Th e  pmductioa of tungsten in Biaska in IN8 is &mated at 114 
tons of seheelite concentrates, ralued at $.22.000, compared with 28 
tons, vdued at  !$45,OOO, in 1917. The output for 1918 WRS derived 
wholly from the Fairbanks diskict and S e k d  Peninsula, except for 
a few pounds of acheelite that was saved at the placer mines of 
Bonanza Creek, near St. M~chaeI. In the Fairbanks district one or 
two tungsten lode mines were operated part of the year, and it was 
reportd that some old tailings were to be remilled. 
In Seward Peninsula a few tons of scheelite wrts recovered at placer 

gold min~q. 
The o d y  new development in t h e  tungsten industry of A l a h  in 

1918 wes tha d h v e r y  of a vein of schmlite near Sitka. 

ANTIMONY. m 

The production of antimcm y from Alaskan ores, which hm fallen 
rapidly since 1916 bscausg of the low price of the product, a h &  
ceased in 1918, when only 86 tons of crude om (stibnite), valued at 
$1,500, was mined. This includes the output of one mine in the 
Fairbanks district, gome ore mined in the Broad Pass district but 
not skipped becaw of lack of facilities for importation, and a 
mall eprimental shipment from a deposit near h'ome. Tbe ship 
mmts of .ores of antimony from Alaska in 1918, acmrding to the 
B m a n  of Foreign and Domestic Comeme, contained 11,000 parmda 
of metallic antimony and were valued at  $184. 
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Antimow jwodtrced in B l a h '  1915-1918. 

PLATINUM METALS. 

The output of platinum, palladium, and other metals of the plat- 
inum p u p  in Alaska in 1918 i s  estimated at  284 fine ounces, valued 
at $36,600. 

Platinum was recovered from the gold pIaclers of Dime, Bear, and 
Sweepstakes creeks, in the Koyuk or Dime C m k  district, Sward 
Peninsula, in larger amounts than Imt year, a d  production wag 
reported from h b  Creek, in the T o k i  Yukon) district, and from 
Slate Creek, in the Chistochina (Copper River) district, but in legser 
quantities than in 1917. The occurrence o? platinum on Albert Creel5 
in the Nelchins district, has been reported, but no production has 
been m n d ~  

' 

One of the mod interesting erents of the year in connection with 
AZaska mining is the recovely of rmhhntiai arnomb of pallndinm 

. and of some platinum from the cupper ore of the Sal t  Chuck mine, 
. new Ketchikan. 

CHROMITE. 

C;lrrome ore waa mined at Port Chatham, Cook Inlet, on a mmewhat 
law male than in 1917. A cancentrating mill, tramway, wharf, 
and om bins were inshiled in 1918. Xo material improvaments have 
been made at the Red Mountain deposits, but plans for mining the 
om and for transporting i t  to the m a s t  have been under cumidemtion. 
The dromite deposits itt Port Chatham and Red Momtain wem 
&died in detail by A. C. Gill, who has written a paper an the subject 
tha t  appmm els~where in this volume. 

The discovery of shromite .on Peters Creek southeast of Hni k A m  
and on the west fork of C-hulitna River has been reported. 

MOLYBDENUM. 

No molybdenum hm yet been produced in Alaska, but extmaiva 
operations preparatory to  mining were continued in 1918 at the molyb- 
ddb-bearing lode near S h a h ,  on the west coa& of Prince of W d e ~  



b h d .  . Work m a  carried on a h  at a, molybdenih prospect an the 
Drg Delta, ~ h i c h  comes out at Sullivanb roadhause, in the Tanana 
Valley- The de@t.has not been visited by any member of the G e  
logical Survey, and no specimens have been men, but it is said to in- 
clude closely spaced veins from a few inches to 2 feet thick occurring 
in a zone 800 or 900 feet wide, which has been traoed for about ra mile 
along the creek The country m k  is p i t &  The veins are mid to 
,parry some gold. The deposit has k e n  developed by an adit 100 feet 
Iong cutting a c m  the v e h  A few tons of ore hm been mined in 
prospecting, but no om has been shipped. 

COAL 

The prduction of .cod in Alaska in 1918 was 75,686 tom, v d u d  
at $4J1,850, cornpared with 53,955 tons, valod at $265,317, in 1917. 
This production was by far the largest in the hiry  of -1 mining 
in Alaaka, being 40 per cent larger than the output for 1917, which 
wee also greahr than that of any previous year. It is believed that 
s substantial cod-mining industry has at last startad in Alaska. The 
larger part of the output* in 1918 cama from the Matanmska field, 
which yie1de.d 83,092 tons The remainder came from eight w ten 
mall mines in different parts of the Territorj.. A11 these min~q, 
exwpt those in the Matannska and Bering River fields and at Port 
Graham, pduced  coal for local use under free-use permits. About 
12 mines were operated, amploping 239 men for an average period of 
254 days. 
In the M~hnuska &Id the Eska Creek mhw were operated regu- 

larly throughout the year by the Alaskan Engineering Gammis- 
sion, to supply fuel for railroad and other Government use. At the 
Chichlaon mine, also operatad by the Alaskrtn Enginmring Com- 
mission, the work has consisted primarily of explomtion and de- 
velopment, and only a small amount of coal, won iwidentaIly, has 
been produced. In 1918 for the &st time Matanuska ma1 was 
shipped beyand Anchorage. Private operations preparatory to min- 
ing were continned by two lessees in the Matanuska field, and some 

- coal was mined by one of them, but their minas are not yet ~ l a r l y  
prsoductive. A mark complete account of mining in the Illatannska 
field is given elsewhere in this volume, 

The lignite fields of the Cook Inlet and Susitna district rank next 
to the Matanush coal filda in point of production for 1918. A am- 
siderabla quantity of lignite that WM mined near BInff Paint was 
hipped to towns arid canneries on Cook Inlet. A lignih mine on 
Cache Cmek in the Yentna disErict was operabd during part of the 
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year to supply fuel for a gold dredge. The Little Susitna mine sup- 
plied part of the fuel for the town of Anchorage. It is reported that 
some coal was mined at Port Graham. 

In  the Nenana field no leases have yet been granted, but two small 
mines were opened under mining permits, and a small amount of 
lignite was mined for use in the construction of the railroad. 

It is reported that in the Bering River field the railroad has been 
extended from its temporary terminus on Bering River to the mine 
of the Alaska Petroleum & Coal Co. in the eastern part of the field, 
and that small shipments of semianthracite coal were made late in 
the year. A lease was granted in 1918 to another company for a 
tract of s~imibituminous coal land in the western part of the field, 
and it is reported that extensive operations preparatory to mining 
are being undertaken. 

In northern Alaska lignite mined near Unalaklik, on Norton 
Sound, was shipped to Nome and St. Michael, and lignite mined 
on Kobuk River was shippedlto Kotzebue. It was reported that lig- 
nite would be mined on Kugruk River, Seward Peninsula, during 
the winter of 1918-19 for use at the placer mines on the Inrnachuk. 

The following table gives the estimated production of coal in 
Alaska since 1888. The figures for 1888 to 1896 are estimated from 
the best data available but are only approximate. The figures for 
1897 to 1918 are based for the most part on data supplied by opera- 
tors. Most of the coal mined before 1916 was lignite. There was a 
small production of bituminous coal from the west end of the Bering 
River field in 1906. The table does not include 855 tons of coal 
mined in the Bering River field in 1912 and 1,100 tons mined in the 
Matanuska field in 1913 for test by the United States Navy. 

1 

Coal produced in Alaska, 1888 to 1918. 

Year. 

I@B-I~M.. ................... 
lw....... ................... 

.. 1898 .................-.. .-. ..................... 1899... 
1900 .......................... 
1901 .......................... .......................... 1902 
1- .......................... 
leo4.. ........................ 
1905 .......................... 
1908 .......................... 
1907... ....................... 

Value. 

-- 
~ , o m  
28 000 
14'000 
16'800 
16'800 
15'600 
19'048 
9'782 
7:225 
13 250 
17:974 
53,600 

Quantity 
(short 
tons). 

2% 
1 000 
1:200 

2'212 
1:447 
1 694 
3'774 
5:541 
10,139 

Year. 

180s .......................... 
19OB ................. .. ...... ..................... 1910. .... 

....................... 1911... 
1912 .................. .. .... 
1913 .......................... 

................. 1914 ......... 
1915. .............. .. ...-.. 
1916.. ....................... 
1917... ....................... 
1918.. ........................ 

Quantity 
(short 
tons). 

a,im 
2,800 

1 ,  
8% 

2,300 

1 400 
13:073 
53 955 
7 5 : ~  

192,003 

Value. 

-- 
14 810 
12'300 
15'000 
9'300 
2:840 
13,800 

.................... 
3,300 
52,317 
265 317 
411:850 -- 

1,096,913 



The foUowbg tabla shows the coal mmmption of BlIdm, includ- 
ing both local production and imports, since 1899. Most of the c o d  
shipped to Alaaka was bitumixlou~~ but E little wss  anthracite: ' 

Coat ccmewwd in AZasFcQ, 189%1918, 6n 8 h - t  tom. 

Year. 

-- 
1898.. ........................................... 
1533.. ........................................... 
1931. ............................................ 
1902.*...* ....................................... 
1W.. ........................................... 
lDnl ............................................. 
1805.. ............................-...-.......... 3 774 
1x6.. ........................................... $541 
I W 7  ............................................. 10,139 
1808 ............................................. 3,107 
1we ............................................. 2. 
1810 ............................................. 
1911 ............................................. B n  
J81P ... : ......................................... 
1013 ............................................. 
1914 ............... .. ......................................... 
1915. ............................................ 1,4W 48,3211 , 29 467 
INR ......................... .... ......... ra on H 934 
iQ17.. ........................................... K3: 1 -. 56,589 
I918 ............................................. 75,W 51,520 

la,m ~ 3 4 , 4 1 4  l,m,w ~zaqaes 

The petroleum produd in Alaska is &ill derived wholly from the 
single patented clRjm in the KatalEa fidd. The old wells on this 
claim and the refinery were operated as usual, and two new pro- 
ductive wells were drilled. The tatal pmduction in 1918 was some- 
w h t  larger than in 1917. 

There has been a reviva1 of inter& in the pohntial Alaskan oil 
h l d s  during the year in anticipation of the expected p- of a law 
praviding for the leasing of the Alaskm oil lands. It is reported 
that investigations of the supposed oil lands on the A l m b  Penin- 
sula were made during the summer of 1918 No legal provision has 
yet been made for the leasing, and the A l w k ~ n  oil lands m still 
withdrawn fmm entry. There mas same drilling for oil in the 
crystalline r o b  near Cape Name in the summer of 1918, but the 
results were unfavorable, as was to be expected; At Seward some 
interest w m  aroused over the discovery of inflmnmable gas &suing 
from the mud and water at several Jocalities in the swamps along 
the railroad. The mcks near these localities, as described by 
are s l a b  that have been metamorphosed .and foIded to a degree 
which makes it impossible for accnmulations of oil or gas to be 
retained dl them. 

1 Grant, U. 8. Gmlogy and mineral M a r c e n  oi Eenal Peninauln, A l ~ s h a :  U. S. Qeal. . 
-7ep BaU. 58f, gp. 211-212, 217, 1816. - / 
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The mnmmption of petm1eum in Alaska is indicated approxi- 
mste1y by the imports, which are shown in the following table : 

Psbdewn p m d d 8  skipped lo  A h k o  porn other part8 of fks Udbed States, 
1905-lQ18, k% g d t m ~ . a  

Oll lts%d lor O&he In- 
fuel, inclnd- el* 'all 

YW. 

a~dunm, sk. tillntion. 

iga5 ...... .......... ..... .-.....--... ...... . 2 na 874 na,4m 8a7 m @,a18 
IW.. . . . . . . . . . . . . . . . .. . . . -.. . . . . . . . . . . . . . . . 8'888'940 bSn,9T8 568'033 Sam 
1901.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .*... 9 ' 1 ~ ' ~  610'145 100: lh6 
190s ........................................ I I ' N I ' ~ ~ ~  939' 426 S B ~ :  5% w,sa 
190s .................... - .....-........ ...... . , 14~119:llla 7 4 ~ ' W  531,727 RS 887 
1918 .............................. ,. .... ... . 19 143 mL 7%3'1< a20 Bi2  IN: 512 
191 1 .. . . . . . . . . . . . . . . . . . .-. . -. -. . . . . . . . . .... . . . 20: $ 7 ~ ;  ~ 1 4 ~ -  1 ~ ~ 3 8 1  &S 423: 759 10 141 
19U ... . . . . . . . . . . . . .i... . . . . .. . . . . . . . . . .. . . 15. 523,665 2,728,733 A72,17& 154'585 
1111.3 ..-........... .... ............... .. . X5 6b2 419 1 735 058 GIIl 5% lm:918 
1914 ......... . ........................... . . . IR'AIII'JM 2'm:723 731'1ta lu1,FIIB 
1818 ........................................ $!;?:n~a a'4ta'aca 613'076 nl RGL 
101~. .. . . . . . . . . . . . . . . .,. .... . . . . . . . . . . . . . . . . JJJ B ~ J  1 na'sss 373: t ~ l f  
1011 -...... .........-, --...... ... .--........ !X7:371: 114 3 250 1170 7 5 0 ' ~ d  4&5,883 
1918 ... . . . . . . . . . . ..'. . . . .. . . . . . . . . . . . . . . --. . . 24,379, SBR 1: fl&: ~ 5 2  382; 1Rd 862,413 

a~s, la, dm e, ~ 3 3 3  8,m,4a a, 6~2, $30 

ChmpIbd from Maathly 8tnnmary 
otPm6lgn and Domatie Commerw. 

Cmnmwce ot the 

Marble was produced from one quarry in southmshrn Alaska but 
. in a somewhat lewr amount than in 1917. The production of gyp- 

snm decreased, as the gypsum mine on Chichagof Island wits not op- 
erated after March, when the mine buildings were burned. A small 
(Immtity of agricultural lime was dug from the marl deposits near 
Anchorage. There was no production in 1918 of bricks, quicklime, 
graphite, or ba+ita. 

REVIEW BY DISTRICTS. 

T ~ B  following review surnmsrizes briefly t h e  principal develop- 
ments in all the districts. Many of the districts were not visited by 
members of the Geological Survey in 1918, and m a  operators failed 
to make reporBts, so that the information at hand about mining in 
some of the districts is inmmplete and scanty. The space here de- 

is therefore not necessarily an indication of its 
The arrangement of the discussion is gee- 

The mineral prduction of southeastern Alaska in 1918 was de- 
rived from 6 gold-lode mines, 7 copper mines, several small placer 
minq 1 gypsum mine, and 1 marble quarry, The value of the min- 
eral production fell from $5,407,9OQ in 1917 to $3,825,495 in 1918. 

-% 
The hugest mining operations were, ns in previous years, at the gold 
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am obtained from the iron mncentratq which m tmted at the 
cyanide plant. The shaft hrrs been sunk to a point somewhat below 
the 2,800-foot level, and a c m n t  has been s h r b d ,  The small 
amount of work done toward the end of the year on the 2,800-foot 
level was in om of nomd value. 

Tha Mash Treadwell and Ah&a Mexican mines and mills did 
not opesate in 1918, but some gold was cleaned up around the old 
stamp batteries, 

The Peterson mine, at Pearl Harlmr, was o p e d  on the cus- 
tomary stscale thfonghont the summer. 

The Ebner mine employed a mall crew of men on develo@n&~t 
work throughout the yem. At the Pekavich mine the driving of an 
d i t  has continned since May 1. At the Alaska Endimtt mine an 
adit wlks driven for 26 feet, and 250 feet of drifts were driven on the 
win. Same work was done during the gummer by the Alaska Peer- 
less Mining Ca. at Windham Bay and by the Alaska Copper CQ. at 
Surndum. The Jualin, Kensingtan, Eagle River, Daisy Bell, and 
Auk Ray mines were idle throughout the year. 

Inthe Gitka di&rict the Chichago% mine was operatad thranghout 
the yRnF and made an unurmally large production. Extensive dde- 
velopmenh were under wag at the Hirst-Chichagoff prop*. Peina 
of tungsten ore (acheelitel have been discovered near Sitka, 

The gypsum mine on Chichagoff Island made shipments during 
the early pnrt of the year but bas b11 shut- down since &mh 

of B h 

COPPER sTVEB aECiIoB. 

The prodnctiae mines af the Copper River region in 1918 included 
five copper minw and one gold l d e  mine in the Ghitina Valley and 
about 22 gold placer minm in the h'izins, Chistmhrs, and Nel- 
chins districts. The mineral output of the region incIuded coplper, 
silver, gold, rtnd platinum having a WT value of $13,811,185. 

The Kennm-Bonanza and ~umbo copper mines were in mn- 
tinuom operation except when the Bonanza mine W~ES  hut down 
for two weeks because the tram had been carried away by snow- 
slides. Shipments from the Jumbo mine were cnrtaild for six 
weeks-from the -me muse. The production of' both minw pans 
reduced throughout the year by scarcity-of labor, the mines being 
operated from March l. to W b a r  I with approximately a 75 per 
cent cmw. In Octaber the crew was increased to about 90 per cent 
of the normal capacity of the minea. At the Jumbo mine a new 
double-compartment incline waa begun and was extended to the 5Ob 
level. At the Ro?anza mine the double-compartment incline-was 
extanded to the 800 level. The 700 leeel was the only new Eevel 
opened during the par, but a large ;eamo.nnt of development work 



mm done on the 600 level. Some work w w  ame -preparatory to  
inmmshg the capacity of the Bonanza tramway from 500 to 800 
fans and of the Jumbo tramway from 450 to 650 tons a day. At the 
mill only minor changes and additions were made. The addition 
to the ammonia leaching plant was not entir$y completed during 
the year, but it was .so far a d v m d  that the plant is now capable of 
tmhg .all coming from the cancentrating .mill. Materid 
treated in the leaching plant for k h ~  year will zmay ~pproxlmatdy 
0.85 per cent of copper in the form of carbonates. An extraction of 
about 75 per cent will be made, with a loss of P half pound of am- 
monia to the ton of material leached. The Erie mine was operated 
nntil August 10, when it was sbut down for lack of labor. 
The Mother Lode mine made shipments of ore during the winter. 

Developments at the, Mother b d e  mine include the continuation of 
the sinking of the shaft and t h e  driving and development of the 
Rhodes level by about 2,600 feet of drifting and tunneling. 
938 Nngget Creek mine of the Alwska Copper Corporation was 

operated during part of the year, and some ore and concentrates were 
$Pipped from it. A concentrating plmt with jaw crushers, jigs, and 
WilfIey and Card. tables was installed in 1918. The ore and wnm- 
trrttes are hauled to the r a i I M  at Strelns in motor tpcks. 

The Weatover mine dipped some om to  the Ldpmith melter in 
the winter of 1957-18. On ihe Green group, on t h e  east i d s  of 
McCarthy Creek, about 500 feet of tunnel was driven. 

A lead prospect diwvered in 1916 mar the head of Chitina River, 
ebrmt 80 mil= from McCarthy, attracted some attention, but no 
work was done on it in 1918. The deposit wnsists of fen- of lead- 
zinc ore in crJTstdhe limestone. 

The gold mine ~f the North Midas Copper Go., on 
operated during park of the year, and a carlo 

m this mine was @hipped during the winter. A mill and cyanide A!?-- 
plant were W l e d  during the summer and were m p o d  to be in 
operation in November. The vein, which is from 14 inches to 6 feet 
mi and aver* 2 or 3 feet, is d a  up of qua* with pyritpl md 
some chalcopyrite. A few stains of copper carbonah were men. 
The ore contains a fr&icm of 1 per cent of copper, but is chietlJr 
valuable for goldOmd silver. The vein, which at* northeast md 

. dips 45" -55O SE., Guts a mass of fine-grained epidothed porphm 
that lies between coarse porphyry and l i m b %  Ow has hitherto 
W - e d  from tunnel No. 4. b e l  No. 8, which w a  lU. athe 

tunnel, cuts the vein 570 feat in and 120 feat verticaUy be- 
low KO. 4, The mill inclades Blake and Wheeling &m, a Den- 
per agineering ball mill, a Dorr thickener, mechanical agitators, 
and an Oliver flter. The capacity is 25 tons s day. The cyanide 

'-@ant uses an all-dime pro- with preoipitation by ~c &a- 
- 



The power plant includes a 14-in& to 8-inch p i p  line 2,900 && 
lung, wiSh 800-foot bead and a #hornpower C&le wheel. A R m  ' 
b h g  t r m  4,600 f& long, with ra 1;000-f& drop, 500-pound a u b  
matic loading snd discharging buckets, and a capwity of 5 tow nm 
haur will be installed:. 

The Nizinta gold placem me still b e i i  worked on a large ssede. 
&Id worth about $l%,000 was recovered by seven m k  operiding 
in the m e r  and four mines operating in t he  winter. Ahat  70 
men wen  ~mployed in ths summar and 7 men in the winter. Some 
p k r  copper wsa rscovered. 

The Chistochina, placer mines are said to h& had a very a n e m e  
ful m n  and to have produd gold worth $100,000 fmm @ sum- 
mer opemtiom of abut  14 mines employing about 50 men. A mall 
mmnt of p I s h m  was recovered. 

The value of the minerds produced on P h m  WiIliam Sound in 
1918 was $3,990,914, @ompad with 1$4,6@?,929 in 1917. This amount 
is the d u e  of the product at five copper mines and four gold mines 

ad. BIlvar, copper. 

Ow '""' 
YdW. Q%?y value. Fz;;f Vdua 

E r  ztm- ....... ...... a,= 3,842 m,*l 118,518 afqm W3n.2la BJ %m ................ 415 103 . . . . . . . . . . . . . . . . . . . . . . . . . -- 
M,a#r 4,m W,a23 E18,42L ll8,QU 1&111.816 8,TSI,m 

b * *  1 .  *. 

By h r  the larger part of %he mppr output of Prince Wai& 
Sound in 1918 came, as in previous years, from the Beatmfi~Bonanza 
mine, which, haurn  of the increased capaciQ of the mechncal 
equipnimt, wm operatad throughout the year on a Zuger mle-&~n- 
aver before, although the supply o f  labor from March 1 to Eovern- 
ber 1 did not average more than 70 per cent of thq normal capacity 
of the mina The developments for the year include the completion 

- d the new power plant, the erctemion of the double hoisting *om- 
partment ,wrticsl ahaft, 06 a depth of 300 feet below the e n  level, 
tha enlargement of the mill &a s capacity of 1,600 tons a day, am$ds. 
increase of the capacity of the dock bunkers to 5,500 tons. A 5OO- 
ton pocket was cut and completed an the 200-foot level, and the d e  
dopment of that level was started 



. d T h a  Elllamsr mine was operated throughout the year but at a a- 
d u d  capacity, owing h the shortw of labor and  hipp ping. Un- 

. d q p ~ ~ ~ ~ d  developments in 1918 included 200 feet of drilhng. NO 
important changes were mde. 

The FidaIgo or Scklosser mine, on Fidalgo Bay, was operated 
throughout the year on about the same male rn h 1917. A lower 
tunnal. was a small mmprwmr plant was i d I l e d ,  and abut 

' 

690 linear ffee of new work wgs dons in the ore zone. 
At the Midas inine, near Valdez, mining wae suspended during 

the win&, but a mall force was retained to carry on development 
o-tians. In April the force was again enlarged, and regular min- 
ing w a  carried on until SeptamGer, when dl the work =apt dia- 
mond drilling was indefinite1 y suspended b n s e  it was impoe~ible 
to ship ore. 

At the Blackbird group of t he  Latouche Copper W i g  Go., on 
Lafouch~ Island, operations were much hamped by shorn of 
men, power, and cargo spa= Early in the year m e  ore was ehippd, 
and labr ore was mined but not shipped. The property has p d  
knto the hands,of the Ladysmith smelting Corporation, which ia 
p d i n g  with the development, At the property of the Threeman 
Mining Co., on Landlocked Bay, some ore was mined but not sbippsd. 
At the Fidalgo or Mackintosh mine of the Fidslgo Mining Co. under- 
ground developments werqcontinued, but no om was shipped. 

Gold mining on Prince William Sound was confined to the opera- 
tions of four mines in the Valdez and Port Wells districts, which 
yielded only rt small production. Some ore was mined and milled 
at the Gold Ring mine, but no extensive devalopmenb were under- 
taken. It is reported that tha Cliff mine was ~ p m $ d  by three men 
IZQ- a lease for a &ort time, Tbe Al~ska Howtake  mine, in the 

,'%dTTells district, was l e a d  to the Masks Free Gold Co., of Valda 
The mine was operated for part of the year, a compmmr and a 7-foot 
Lane Chilean mill obtained from the G m i t e  mine were htalled, and 
r n ~  small mill nzn was made. The Big Four property, on M i n d  
Gmk, W ~ B  operat& in B mdl way, and i;t was reported that a &amp 
mill ww being htalled. At the Capitol Hill mine, on the north 
zbore of Barry Arm, a 40-foot tunnel was driven is om carrying 
gold, silver, end copper, but no ore was shipped. At the Q & Q. 
property, on College Fiord, a 150-foot tunnel was driven in 1918. 

. A 
a e  mind production of Kexlai Peninsula in 1918 included about 

$s,OoO 'in pl-r gold, $6,016 in lode @Id, a small amount a£ silver 
obtained incidentally to the mining of the gold, a considemble amount 



of c h h t e ,  which was m i d  at Part Chatham, and mms IWte 
mined at BEnff Point and @big at Port Graham. 

Them was very little activity in lode-pld mining and no exhmiva 
developments are repodd. Four small gold mines produced gold 
worth $8,016 and silver worth $181 from 207 tons of om. A quartz 
lode carrying free gold discovered on f i k a  Bay in 1917 h a  attracted 
game attantion, and it is reported that this lode was b e ' i  developed 
in 1918. 

Placer mining ~ m t h u d  on a smaU w1e at several lwalities in 
Kenai Penimls, and it is &hated that gold worth about $8,000 
ww thus pmducd. 

The chromite min% at Port Chtham was operated throughout the 
mason, making a mewhat  larger production than in 1917. The 
developments for tho year included the construction of a wharf and 
tram mPtd sad the installation of a stamp mill. Prospecting for 
chrome ore continued in the Port Chathrtm and Red Mountain ateas 

The dbovery of chrome ore on Peters Creek, southeast of anik Arm, 
is reported. . The &mite deposlib of Kenai Peninsula are described 
by Prof. Gill in another chapter of this report. 

Some work was done at a graphite pmped at Seldo* 

The ml minm of Oft haatannska field snpplied the Imger p& of 
the A l ~ h  coal output in 1918, yielding about 63,092 tons of coal, 
valued at $368,465. A more complete tacxount of mining in the Mahi- 
nusks 6sld is Mr. Chapin in another chapter of this voluma 
A lignjk mine on Ijttle Sktnn, River was operated much of the year 
and produd hd that was shipped to Anchorage. The mine at , 

Bluff Point and possibly-.that at Port Graham supplied lignite to the 
towns and canneriw-a&i'ook Ln'let. Lignite wns mined on €Whe 
Cmk,  in the Y e n b  district,'to fu&sh pow& far a p l d  dredge. 
'It is reported that lignite h~ been discovered at  mverd localitim 
along the rouh of the railroad as far north aa Bmad Pass. It is a h  
reported that large ma1 or8gnit.e bAds have been discovered on Ryas 
River, which is tributary to Skwenha River, and at other Eocslitios 
on stream tributary to the Yenha and Skwentna, A further state- 
ment on d minjna ig given on pages 2445. 

wm,LoW CBEEg f)Y=rRTCT. 

The gald-lode mines of the Willow Creek district mport a 
suocemful seasoa The Qold Bullion, Gold Cord, Alaska Free Gold, 
Mabel; and Talkeetna mines were operated, proilmcing an sgpgate 
amount of gold worth $269,62=4 and silver worth $724 drom 9,976 tons 
of om Development work wss c a r r i d  on and 8 smaU mill e d  



,3 the War Baby mine, on Craigie Creek A more completa amaunt 
- - of mining in the Willow C m k  district is given by Mr. Chapin else- 

where in this volume. 

The C d e  Creak placers, in the Yentna district, are 8stimated.tcl 
ham produd in 2918 gold worth $150,000 from the operation of 16 
mines and one dredge. About 120 men were employed in productive 
min ' i .  Thare were also a few outfits doing dead work. Mining 
wlls curtailed during part of the season by shortage of water, but on 
the whole tt favorable season is reported. The dredge on Cache 
C d  operated suecessfull~r in 1918, but it was reported that the 
dredge would not operate during part of the season of 1919, while 
electric power was being installed on it. Lignite was mined in 1918 

. for use in the operation of the dredge. 

The only known mineral production in the upper Su~itna mgion 
iM0 was a small amount of placer gold in the Valdex Creek dis- 

trict and some antimony ore (stibnite) that was mined but not 
shipped in the Broad Pass district. InBrest in the gold, copper, 
and antimony lodes of the Rashwitam, h n  Creek, upper Chnlitna, 
and Broad Pass districts still continues, but active work on them has 
for the most part h a  suspended pending the egtension of the rail- 
road m d  in the hope of cheaper and more abundant lqbr and sup- - 
plies. Tha disco~ery of beds of lignite has been r e p o d  from sev- 
a d  loea;lities dong the railroad r o ik  

Them wag very little mining activity in southweshrn Alskrt in 
1918. A little placer gold was recovemi from the beaches of Kodiak 
Island, from a creek near l h b a i ,  and from Portage Cmk, tributary 

, to Clark h k a .  Dervelopment wark was continued in a small way 
at the McNeil pmpertg or Reward-Ridgw~y p u p  near Kamishak 
Bay, and a test shipment of copper ore was made. Work was con- 
tinued at the copper prospect of the SheTikof M~ning Co., near 
K d d  Bay, on the Alasks Peninsula, but no ore has ban  shipped. 
$&,is reported that operations preparatory to minig were continued 
2t"krne of the sulphur deposits-of the Afeutian Islands and that a 
test shipment of sulphur frm llkun bland was mads. A deposit of 

.iron ore (magnetite) is mid to ham been fomd at Tnxedni Bay, on 
+ .  
L% . 

t h ~  west shore of Cook Inlet. 
,-A- . "4 - , . 

Cf.". - -  



The d u e  of the mineral output of the Alaska pat of the Yukon 
Valley in 1918 was $4,390,231, compllred with $6,747,835 in 1917. 
T h e  output was dari~ed by substances and by methods of mining as 
follows : 

. Of the products tided ah- the lode gold nnd silver and the tug- 
&n, &my, md l e d  were mined in the Fair- distrid Tbe 
tin wss obtained c M y  from gold placers in the Hot Springs district, 
&ugh mall amounts were m v e r e d  ih the gold placers of the Gold 
HiU end Ruby districts. The coal was &ed in the Nenma fidd 
,and mmprises the fimt shipmmta from that field. Platinum was re- 
mvmd in mining plamr goid io the Tolstoi district. The derivation 
of the p l m  gold and silver will b indicated below. 

Since &inhg began in 1888 the Alaska Yukon has produd  min- 
erals to the value of $127,829,6K, of which $126,205,176 *as obtained 
from the placers, and of this $125,447,@30 was placer pId .  Ths 
derivation of this output by suhtanws and by kinds of mines is 
shwn in the following table : 

The value of the gold produced by the placer mines of tho Alaska 
Yukon didicts  in 1918 is estimated to have hen $4,264,000, wm-:. . . , .  



.pPed with $6,5#,CKKi in 1917. The pdaction in 1918 is the small& 

.mmrded since 1404. The decreass was genenrl t hmnght  the region, 
except in some of the upper Yukon districts, and was due to the high 
eogt of operating, the scarcity of labor, and a penem1 hesibtion to 
mdertirge venturn in the fm of future nncerbinties, About 355 
plum mine3 were opembd in the glllmmer of 1918, giving employ- 
ment-fo sbout 1,965 men, and about 121 placer minee w e n  opemtd 
in the winter of 1917-1 8, employing s h u t  490 men. 

Cl rcle +-----*------- 

a ~ t  spr~nm ,--,-,, rw, 17qM0 m I 

I d i ~ ~  , - ,  $l,240,000 
Tolovana- ,--,,------, 875,000 
FalrbanBsl 800,OLW 
Rnhy -,---,------------ @&m 

The placer mines of the Yukon region in Alaska are estimated to 
have producad gold and silver to the value of $125,447,000 and 
$620,528, respectiveIy, sin08 mining began in 1886. The derivation of 
this output by districts is ahown in the following tsble. The prduc- 
tion of the several districts by yeam will be given in the descriptions 
of the distrih. 

Mamihall- -----,-,- $150,00 
Koyuha& 150,000 
innogo and TolstoL " 120,01W) 
All others -,,-,,,-,,,,,, 204.OOQ 

W gold a d  &w prodarod in Y M M  badn, Afaake, by ddatvbtk* 

The m i n d  prodnction of the Fairbanks district in 1918 included 
placer gold worth $t100,006, lode gold worth $26,750, p l w r  silver 
worth $5,708, lode silver worth $616, and lead, tutlgsten, and anti* 

= -many worth $15,925. The total value was $848,989. 



'She production of the plmr mines was about $510,000 I s s  than 
ia 1917. A large number of oopsmtom did not undertab any ~ m l q  
and others shut d m  during the summer. 'It is estimated that 
aboat 68 mines, employkg about 390 men, were opemkd for at least 
part of the summer of 1918, and about 35 mines, srnploying a b u t  
170 'Om, in the wintdr of 1817-18. The old & e d ~  of the Fairbm ks 
Gold Mining Co., on A i m  "No. 6 above," Fairbanks Creek, was 
ope'mted throughout the awm. A Bucyrus dredge, with a capacity 
of 3,000 yards per day, equipped with l f m t  buckets, a Neil jig, md 
t.wo 120-horsepower Diesel engines; vhich was d l l e d  by the 
same mmpany on &No. 1 below," Fairbanks Creek, WM mrnpleEed, 
find w y  expected to be operations late in the summer. Somo 
inter& was a r o d  by the discovery of pay gravel in shallow 
bench deposits on Ophir b k ,  tributary to  Beaver Creek. Prepara- 
tions -were being mads hte in the-summer to determine the extent 
of the pay gravel. No authentic. information as to what may have 
been found beea m i v d  h c e  the summer. 

The aggregate d u e  of the mineral mtput of the Fairbanks dis- 
trict up to the close of 1918 is $71968,680. Much the larger part af 
this amount repmnts the value of the plmr gold, the pdaction 
of whiih :his shown by yeam in the subjoined table. In addition to 
the actual production of the district, about. $1,000,000 worth of gold 
mined in tributary areaa passes throngh Fairbanks each yar. 

Ths pbvailsble infamatian as to the mum of the gold by me& 
is not very acmmte. An attempt hm bmn made in the following 
table, however, ta distribute the total plw7-gold produdion of the 
FJrbanks d i d &  by the cmah on which the mines are Zwated: , ;, - 

-,., . 



Oleary Creeg: and Mbata- -I $22,580,000 
Goldstream Q m k  and trlbntarfea ,-,,----,----+-, 14, OOO, 000 
BIster Cm& and trIbdtariw --, 15 293,000 

- Dome Creek and tributaries 8,020,000 
Fafrbanks Creek and tribatarim 7,500,000 
Vault Creek and trlbutariex ------------------.--- 2, SaO, WO 
Wttle Eldomdo Creek-----------,---------------- &m, 
N1 other creeks,,,,-,-----------------,--,,,-.- W,000 

Lode mining-in the Fairbanks district included tbe operation of 
six smaU gold minw, whose combined output of gold and silver, 
including that of three additional prospects, or mines that were not 
in regular operation, was worth about $27976, compared with $49,567 
in 1917. A little lead was also produced in 1918, and there were small 
outputs from one antimony mine and one or two tungsten minan The 
following table shows the production of gold and silver from the lode 
mines of the Fairbanks district since lode mining began in 1910: 

Gdd. 

Year. 

-1. 
-. , 

. . . . .  , ' ..................................... loll.. . 1m1...... ........... ... ......,.....-....- m a  ................. : ..................... 
1913.. ..................................... 
re14 ............... ... ......... 
19lb ....................................... 
101a.: .... ................................. 
lPI7-,,<.,.... .--.................. ...... 19111 : ................................ 

On Fairbanks Crack productive mining was carried on at  the 
Crites & Fddman, and Rob-Rye mines. At the Mizpah mine 

the worgings indude an inclined shaft 200 fee4 deep and drifts 100 
' feet long. The mine is equipped with w 5-stamp Alli+Chalmers mill, 

which was operated in 1918 whenever a sufficient supply of ore accu- 
mulatsd. The driving of an adit an, the Gilmme & Steoem pmprty, 
whbh,will cut the Mqah I d e  nem the present, lower workings, was 
&&hd an8 was nearing completion in 1918. At the C r i b  & 
Feldman mine the driving of the upper tunnel, on the Hi Y u claim was 
mntinued, and ore was mined and milled during much of the par.  
At the Rob-Rye mine some ore wm hoisted arid milled early in the 

-*,but opwations were suspended because of watar.' 
a 4-: 



The h v i d  mine, on S$aagy &1ch, was operated by %h,& %I- 
docks, - A 250-foot adit was driven, a Johnson vaTlPer was d l e d  to 
the &antlard %stamp rnilI, and ore was mined arid milled. Work at 
the h'atth Star claim, Skoagp G-r~Tch, conskted of the driving of an 
adit intended to cut s ledge exposed on the top of the PjlL 

At the Cmighton & Reilig mine, on Little Eldomdo Dome, work 
waa continued at. a &aft sunk in 1918 on the Fhm daim, and are was 
being mined and milled. 

On Eva Creek the Smith & McGIone and TyndnIlL F i n  minee 
and the St. Paul mill were opersted during part of the year. 'She 
Smith & McGlone mine, on the EiUy Sunday ( f o m l p  Leah fmc- 
tion) claim, w w  opemted from Mtly 1 to O c b k  1, akd two d runs 
were mad& The T;pndalI,& Finn mine, on the Bondholder group, 
was operated during part of the year, and soma ore wss milled, At 
the St. Paul mine 150 feet of tunnel was driven and some ore was 
mined but not milled. The St. Paul mill was operated on om for 
Smith & McGlow and TpdalE L Fh. At the Ohio daim of john 
hgaib, ~t the bead a£ Spruce Creek a mall amaunt: of ore was 
mined md milled, but the work WRS more in the nature of prospecD- 
ing than of regular mining. The Ohio daim is developed by a werti- 
a 1  shaft 25 feet deep and 26 feet of drift,  
" 

Small momts of lead4lver om from the Fairbnnh district ware 
treahd in 1918 st the experiment station of the Bureau of Mines in 
Fairbanks and a t  the smeltm in Tamma, Wash 

At the tungsten minm some work was done in 1918 on the Spmm 
Hen group and on the Scheelib claim, and it was reported that same 
tailin@ would be m i l l e d  at the Scheelite l d i t y  in 1918. Ship- ' 

ments of tun- ore in 1918 have h e n  reported from only one 
property in the Fairbanks district, 

Antimony ore was produeed in 1918 from only one mine--*--* 
F~irbnnks di,9trict, and no ~pecial ink& is M i  shown in the I d  
sn timony deposits. 

,. ..= _ 
The placer minw of the Rot Springs district 'axe, tMdtdd'to-%i& 

prodneed gold worth $150,000 in 1918, compared with $450,000 in 
1017. The prodnction of placer tin in 1918 is &*mated at 44 tom 
of awcentmhs, containing about 52,400 pounds of metallic tin, wdh 
$45,500, practicnlly all of which was m v e m d  by sluicing old tail- 
ings and dnmpa mere wes a genera1 snqension of gold andd:tin 
mining h a u s e  of shortage of labor and high cast of mining. C b  
struetion of s ' l a w  ditch has been s h M  by Howell & Cleveland, 
pmprtmtarg to hydraulic mining on the benches of Sullivan Creek. 
The grrtvels on lower Pattern Chek are said to  have been exten- 
sively prospectad by drilling, with e n m u M ~  ~ssults. The @8E 
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d 'silver output of the placer mines of the Hot Springs didricd 
Ghce the hwiq of mining a m  given below. The placers of the 
Hot S p h p  district have also gpduced, sinoe 1911, 932 tons of tin 
om, estimated to contain about 276,260 pundis of tin, valued at 
$ 1 3 W .  

. P k w  gold mui dl& pmduaed ttr t b  Dot S p m a  dkdtrikt, 190if-1918. 

wn. BUW. 

Ymt. 

10(glm ..-......--.................................-.... 
1801-. ...........-................. .., ..................... 
1m ...................................................... 
1906. ......-.-...-........................................ 
1% .................................-.................... 
1908 ....,.......................-*-*. ................... 
lrn;., ...................... ............* ............... 
mu ...............................-...................... 
mn; .................................................... 
1Pn. ..: ............. ... ................................. 
m a  ...................... .. ............................- 
1911 .............................. .. ..................... 
1915 ............................... ,... .................. 
1916.. ...........-.....................*.........*.*.**.*. 
1817.. .................................................... ............................................... Igl&.:".* 

.? .: - , . 

The gold production o f  the placers of the Tolovam didrict in 
1818 ,@ estimated to be about $875,000, compared with $h,150,000 in 
l ~ f '  This falling &in production is due largely to the working 
out of a number of elaima but also to the exceptiona1 d p e m  of tho 
summer and tO the wamity of Jahr. Unles a strike is made in 
the diatrict a further decrease may Ise expected in 1919. 

&-I& placer work waa done on Gunnison Creek a d  an Quail 
Creek, in tha w-rn part of the district. Some claims were staked 
on the benchea along the west fork of Tolavana River, and it is 
expected that prospecting will be carried on there this winter. Sev- 
eml gdd-lode prospects have been ataked near Livengod, but noth- 
ing more than a little doveloprnent work has been dona on them. 

Practicrrlly the total ontpuit of the district comes from Tolovma 
and vicinity, and the principal producing cr& are Tolovanrr, Amy, 
Lillian, Olive, Lucky, Bnth, and Gertrude. About 35 mines were 
operated in 1918, against 50 in 1917, and ahut 270 men were en- - & mining. Thrw or four of the plants employed mom thm 
25 men -each About 8 of the rninas were worked out during the 
mason, at the deposita were found to ba of too low grade tu be 
worked next yetar. Three mines cleaned up the pmvions winter% 

. . dumps and thm ceased to  do further work. Abut  29 miees were 
&pect.mI to be in operation in 1919. Twentptwe minm had under-- 



43 m m ~ ~  ~ e s e m t c ~ s  OF BLILSKA, 1m8, 

graund workings. Pay ground at Livengood averam only s h t  
75 cents to $1 a bedrock fmh -tha gravels averaging about 14 feet in, 
thicknm, but the minea enjoy the advantage of hard, b e n  p u n d  
that reqnirea almost no timbering. T h e  total gold and silver out- 
put of the Tolovnna district is shown below, and a further statement 
on mining in tha ToIovana district is gigiveb'bg Mr. h r b e c k  in 
another chapbr of this m p t t  

p w  gdd W H t w  p r ~ d ~ ~ e d  in the % E o o a ~  d-. ISJI&I918. 

RAMPART DIBTRICT. 

The produ&m of placer gold in the Rampart district in 1918 was 
shut $24,000, dwived from the operation of 9 mine employing 24 
men, in the sammer of 1918, and 2 mines, employing 4 men, la the 
winter of 1917-28. The most extensive operations were on Hunter 
Creek,'whem two hydraulicking planb have been installed. With 
the rmt of Naska, the Rampart district m f f e d  from the mamirty of 
Iahr. Cassiterite is found in the concentrates of mme of the mines, 
but nane of it is being saved. The following tabla &ows the total 
production of the district : 



The Tenderfoot district, which in past years, as the following table 
shows, yielded a mnsiderablo amount of gold, has practically ceased 
to produce. The output for 1918 probably did not ex& $6,000, 

There were reported discoveries of gold in 1918, as in previous 
gears, at several loc~lities in the Salchaket and h d p a a b r  districts, 
but. none of them have yet proved of importance. 

p& gold amd RClcer protEvtced in UmEchkct-TeWr~oot dietsict, 19054918. 

P q  little authentic information concerning mining in the Chi- - district in 1018 has been received. It is b e l i e d  that mining 
wka c~mtaild, as in most other Alaskan districts, and that the gold 
output was probably not worth more than $15,000. The total pro- 
duction of the district to da* is shown below. 

4 
Year. 



men, in the winter of 19'17-18. There was no dredging in 1918, it 
being reported that !he dredge that was previously operatad w m  nat 
suittsbla for the pound. The high benches near the mouth of Dm- 
nison Fork were pm8pedied extensively, and it is said that plans are 
mder cansideration for the mnstn~ction in 1919 of a ditch 21 miles 
long on the bank of Dennison Fork 

P!amr pold and dter prodtlccd €n the Fwfptflc district, 1888-1918, 

The produ&ion of placer gold in the Eagle district in 1818 wm 
about $25,000, or nearly double that of 1917. The increase was due to 
the operation of two new hydraulic plants. About 14 mines, employ- 
ing 40 men, warn operated in the summer of 1918, and 1 mine, em- 
ploying 2; men, in the winter of 1917-18. 

Year. 

-- 
1m ...................................................... 
lW ....,.............. ................................ 

UoM. 
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Qwtitf 
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4RS.76 
1,a08.37 

" 

sum. 
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Z5,IKIO '2 
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41 .................................................... 1011.. 

1915 ...................................................... 
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1818 ............. ..L.. .............................. 84 
1817 ...................................................... 16 
1925 .................................................. 
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Little information ~ I I S  been received aoammhg mining in tbe 
Chsrndalsr district. The placers W e r e  apparently worked on about 
tbe tmstarnary smle, 4 sammer mines and 3 winter mines, employing 
10 and 16 men, kpectively, producing gold worth h u t  $13,000. 

The gdd placers of the Koyukuk district are believed to have pm- 
d n d  p l d  worth a b u t  $150,WQ in 1918. Abont 20 mines, employ- 
ing 150 men, are reported as having opemted in the summer of 191 8, 
snd 3 mines, employing 10 men, in tha winter of 1917-18, 

P W r  poll a d  ~ i l v e ~  produced 4s the K w a k  dbwkt ,  1900-1918. 

~ D M N  ~ Y E R  AND ~ ~ f b  a m  DIBTRXGIS. 

& pduction of goEd from the Indian Riwr and Gold Hill 
p h ~  in I918 was probably not more than $4,000. Only 2 mines, 
employing 8 men, were known to have oparated in tba Indian Rivar 
district, and 1 mine in the Gold Hill district. A small amount of 

-placer tin waa ssved at a placer gold mine on Mason Creek, in the 



Gold Hill district, and gravels said to contain Q of stwarn 
tin Ito the cubic yard were discovered on Mrran Cmk, a tributary 
of the Melmi. About 6 men were prospecting and digging a diteh 
on Moran Creek 

H e  gd& oad dhw produced bm the Isdim R* and Wtd blUl4 a*, 
1911-1918. 

I 6,on.m j - i & ) ~ ] ~ i  
- -- 

a Qdd Eih pbcsh Loc- hi 1918 only. 

The placer mines of the fditarod district am blieved -hie- have 
yield&, in 1018, gold worth about $lw,600, cornpad with . 
$1,500,080 in 1917. Thrae dredges mere operated, yielding about 
$750,000 in gold. It is reported that B claim on a hiU at the head of 
Flat Creak yielded $84,000. About half the people of the fditarod 
district are mid ta have Ieft for the States. 

TIm production of gold in the Ruby district in 1918 is reportd 
to be abut $400,000, which is only & b u t  half that of 1917. The de- 
cream is due largely to the fact that the Greenstone dredge did not- 
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operate, its gronnd having bwn worked out in 1917. Some of the 
smsller operators su~pended work on mount of high prices of sup- ' 
plim and material. A small amount of &tarih was awed in 
m i n i  for placer gold. 

Placer gold and Alwm prodwed tm 1Ae Rwbw bbtrlct. 19Q7-1918. 

IMNOKO AND lDreTOI DTBlWm8, 

The production of placer gold in the Innoko and Tolstoi dktricta 
in 1918 was probably about $120,000- The output of the ToIstoi dis- 
trict d d  considembly, only one mine being mprted as pro- 
ductive in 1918;but it is said that encouraging new discoveries have 
been made. 

MhRBHBLL DIBTRIOT. 

The output of plamr gold in the Marshall district in 1918 in &- 
mated at abut $150,QW. Since mining began in 1914 the Marshall 
placlers have yielded gold worth about $885,000, 



Some interest wm a m s e d  on the lower Yukon in the f d l  of 1918 
by the seport that valuable gold placem had been locatd on Stuyahok 
River, about 6 miles north of Tuck's  fish camp. The Stuyahok 
is tributary from the south to Bmasila River, which enters the Yukon 
about 10 miles below Anvik, It has been knownt that gold exists 
on the Stuyahok, but no mining has hitherto bean done. No de- 
hiled information hm bean m i v e d  concerning the discovery, but it 
hag rwmtly barn -ported that the exciment is subsiding. 

EWBEOXWTX 8EmON. ' 

The production of gold in the Kuskokwim region. in f 91 8, accord- 
ing ta guch scanty information as is available, was about $100,000. 
The p ~ t e r  part of the output came from the Mount McKinley 
precinct, where a dredge that was shipped to the locality several 
years ago began working on Candle Creek: The operation of the . 
dredge haa not thm far hen satisfactory, as there has been repeated 
trouble with part of the machinery. In the Goodnews Bay or Quin- 
hagak district about 6 mines were operated, employing about 30 
men, and producing gold worth abont $50,000. The dimverim re- 
ported frda the G d n e w e  Bay district in 1911 have not yet p r o d  
to be of great importma Placer mining still continua in a mmll 
way in the ~ ~ w n  and Tuluksak-hiak distr ick 

NORTOIJ B o r n  

A little placsr gold was produced in 1918, as in yeam, 
from Bonanza Crsek, in the St. Michael district, where the opera- 
tions of 2 small glinm were reported. The placer mines of &name 
Creek also yielded a few pounds of scheelite cancentreteer in 1918. 
Thie ia the fir& recorded production of tungsten fram this dibtrict, 
Lignita wm mined in the summer of 1918 near Unalaklik for shipment 
to Xome and S t  Michael. 



' 

Tha value of the mineral produetion of Seward Peninrmla in 1918 
was about $1,195,172, compared with $2,747,000 in 1917. Of the 
output in 1918, $1,108,000 represents the value of the placer gold 

, and $87,172 the vdne of the mh11anaous prcdncts, including tin, 
tnngsten, silver, and platinum. 

The production of placer gold was lass than half that of 1917 and 
wss the smallest since 1898. The decrww was due to labor difficulties, 
to the high cost of operating, and to unfavorable climatic conditions, 
including deep frost, scanty water, and a short season. 

P W  gold prodawed i B m r d  PmtmwtQ, 1918, b v  datvkta. 

Nome,---------------------------------------- $447,000 
Solomon - ---- 49,000 

307,000 
F a i r h a v ~ - , , , - - - - - - - - - - - - - - - - - - - - - - -  113,000 
Rowk 135,000 

50,000 
' I  Port Glareace 7,S;OCIO 

Twenty-one gold dredges operated during the =son of 1918, seven 
1- thaP in 1917. The dredges ernployd 158 men and produced gold 
warth b u t  $466,1000, or 42.1 per cat of the tbhl production of 
s w a r d  Peninsula:. 'Of the dredges six were in the Nome district, 
Mven in the Council district, five in the Solomon district, two in-the 
Fairhaven district, and one in the Kongrtmk district. 

Twenty-eight underground mines, employing h u t  177 men, op- 
hted in 1918, producing gold worth about $279,000, or 25.2 per 
cent of the total production of the peninsula. Uf the underground . 
mines 21 were in the Nome district, 4 in the Fairhaqen district, and 
3 in the Koyuk district. 

Twenty-)our hydraulic mines employd about 170 men and pm- 
duoed gold worth $259,500, or 28.4 per cent of the totd production. 
Of the hydraulic mins  10 were in the Nome district, 1 in the Solo- 
mon district, 4 .h the Council district, 5 in the Fairhaven district, 8 
in the Koyuk district, and 1 in the Kmprok district. 

Fi fty-five open-cut mines, other than hydraulic, employed 184 men 
and produced @Id worth $103,500, or 9.3 per cent of the totcrl pro- 
ductioa Of the openeut mines 33 were in the Nome district, d in 
the Council districL, 11 in the Fairhaven district, 15 in the Kougarok 
district, 4 in the Koyuk district, and 6 in the Port Clarence district. 

The only new strike of the season was madeeon Poormian bench, .. Monument C d ,  in the Nome district, where gravels carrying about - 
$32 to the cubic yard ware dimvered. 

The total production of tin was much less than in 1917. Only one 
tin dredge on Buck in the York district, op&ded in 1918, A . . 



d m o u n t  of tin cunosntmt&s wm a h  pSOu& by slui-. 
* Plscer tin haa been discovered on Potato Creek, which flows north- 
w e w a r d  from Potato Mountdn, and also on Humboldt Creek, tribu- 
twy to Goodhope River, in tbe Fairhaven district. 

The production of tungsten was less than in 1917. It was wholly 
incidental to the mining of placer gold, no operations being don- 
d u W  in 1818 for the recoverg of scheelite alone. 

Abmt 56 ounces of platinum was recovered from the gold placers 
of &w&d Penimla. Most of this came from Dime Creek, in the . 
Koyuk district, but a mal l  mount was obtained from Bear C m k ,  
in the Fairhaven district. 

Little work was dons on the lodes of Seward Peninsula in 1918, 
and no ore was shipped. Considerable work preparafbry to mining 
was done on tho k t  River tin lodes and on a silver-lead lode on 
Kougarok River, where wrne ore w ~ 8  mined. A further statement 
on mining in Sewad Peninsula is given in mother chaphr of 
t b  report. 

rCDm mvm. 
The gold production of Kobuk River for 1918 is astimabi at 

$15,000. About 36 men ware engaged in mining operatiom. It 3s 
mportaa that favorable prospects wefe dimvepd on California 
Cmk, a tributary of the Kugalnktl~k. AboutJBQ tbns of coal js 
arid ta have been mined on the Kobuk about 25 miles above Squirrel 
River. 



Spfxmatic inmtigation of the wabx resowma of Alaska wsa 
bagna by the Unikd S t a h  EeoIogi~d Sumoy in 1908 and bas been 
6 e d  on in merent par& of 'the Territory to the present time. 
This investigation wprs andertaken in reeponse to the need for definite 
information in regard to wahr available for m y  UEW, among which 
the m ~ s t  important ane' hydraulic-, dredging, md supplying 
power for mines, canneries, and sawmills. 

The invmtigation of the water resources of southeastern blmka 
was begun by the C3eologinal S m y  in oooperation with the Fmeet 
SerPim in 1915 and wes dwigned to datermine both the location and 
the Wbi l i t im of water-power sifaa. The results of previous years' 
wurk haw heady 'been p~blished.~ 
a h109;cd Sumey maintained a number of gaging stations in 

sontheastern Mmka throughout the year, md other stations were 
h t d e d  in moperation with individuah and corporations. The 
records obtained at these statione are contained in this paper. Ac- 
knowldgment ia made to those who have assisted in this work, 
particullarly to Mr. W. 6. Wejgle, special agent of the F m t  SerPioe 
at  SstcWan, and to Mr. Philip H Dater, dietrict engineer at Po* 
land, Oreg. 

The stations for which the recurds are presented m the following: 
Myrtle creelr at Niblack. 
K d k a n  Greek at Ketchilcsn. 
Fiah Creek n m  E?& Level. 
S m  M e  outlet at Carroll srrollnlet. 

* Orchard Luke mtlet at Shrimp Bay. 
Shelocknm Lake wutlat at Bailey Bay. 
Rarta River at Ksrta lhy. 
Cascade CTeek at Tho- Bay. 
Green Lake outlet at Silver Bay. 
Brmmof L&e outlet ut Barand. 
gmtaeart Fdla CRek near Sne t tbhm 
h t m  h k e  outlet at Speel River, Fort Snet- 

' - ' 'Tang River M o w  Second Lake, at Port Snetttidmm 
Speel River at Port Snettishant 
Grinddone Creek at Taku Inlet. 

lh8mFmatlrmWlrn t h s D n i t s d g a , t a s F d W  
U. 8. W. 8- Bull, p p  1&1#, 1918; Bull, .CMrB.?OIP. . . ' 65 



m k  at 8 m y  Cam. 
Weep Greek neu Thaae . 
Cfdld &ek at Juntrsa. 

@TATTON RECORDS. 

' h~orr.-E&wsy btmm bmch Myrtle Lake outlet, which is methird 
mile from tidenater, 1 mile h m  Niblack, in nwth arm of Y&a Sound, Prince 
of Wdee Ialand, and 35 milmilea by mtar from Ketchilran. 

DEMNAGE AREA.-Not meagwd. 
Itrcoms avaaks~8.--July 30,1917, to DeEembar 81,1911. 
G ~ o ~ . - d t w a a  continuous b m d a g e  r d e r  on tigbt bank; w h e d  b y  a mil 

wM& leuves beach near the month of the ~ r e ~ t  

Dm~~ltlts ~ B O I L B M I ~ . - A ~  medium &d high stages made fmm a csble aama 
meah at outlet of I&; at low stagee made by d o g .  

k w r ~  AND comt.-The gage is in a pool 10 feet upatrsam fmm e mnlmzM 
portion oT the c h m ~ l ,  at a rocky rXle that forma a well-defined and permanent 
eonUt01. A t  the a b l e  &ion the bed ia mmth, the water deep, and ths current 
uniform pnd sluggish. . . Ermer~a or nrscrtaaa~.-Mammm stage recorded during the petid fmm nstm- 
m!qe d m ,  4 . 4  feet st B p. m.. PJowmtvr 18, 1917; disc* wtimated 
h r n  on exG011 of the raw a w e ,  387 mcond-feet; m i n i  diecbarge un- 
h o r n ,  arthated at 30 8econd-feet in BeBeptember, 1918. 

I c ~ . 4 t a g e d i s c h p  reIaticm not affecterl by ice, 
A~m.4 tagPd lscharge  relation permanent. Rating mma, d-ad by 

four c k h g e  m m e n b ,  i a  very wmI1 a a e d  be- 3& and 2%J m d -  
feet. Opwatim of water- recardm W a c t w y  for the follom+ng p i &  
only: July Nto November=, Dmrnber 16-22,1917; F e b m  14-15, March %25, 
A p d  7-10, O c t o h  24 to Nowmber 6, December 1, and December 3&31,1918; 
unhtidsctory for other days of p e r i d  becam of *ping of dmk duo to conden- 
mtim d m&ure en and fisal w i n g  through of hair spring d the es~~pemerit. 
Dkharge d e d  for periods recorder w ~ d  opmtingb y spplping to rating tsbla 
t n a  daily gase heights; for periods recorder r ~ a s  not operating, by determining 
with a planimetm the month1 y meam imm an estimated hydrograph drawn by 
means of BtBff gsge readinp by ob~oryer about once every 10 daye, maximum and 
minlmam etagen indimted by the recorder, and recarded bydrqppb, snd by 
comparieon of the record f a  thia station with t h t  for Karta Rivm. R d t a  
good except for j d d n  when the rehorder mm ~tapped, for which they  *la fair. 

Mprtlb M e ,  ths outlet of which fa 800 feet from Nib& Anchorap.e, is BF, feet 
sbeva m level md m 122 mom. Miblack M e ,  the outlet of wbich $5,700 feet 
h m  Niblack Aaehwrge, is 4W feet above rn 1-1, d covera 383 ~crea M k y  hke, 
umnmeyed, ia about 800 feet above sea level and is a mile long and one-fourth to 
wehalf mile wldo. The large lake arm in this 4 drainage baein is the c a w  of the 
well-maintained flaw during the winter md perloda of littlo lainfa1 I. 





1 
%psrlod ............;........ ... ............................................. I =*a EL-  

-1m , ............................................. m b 
Febmllrg ..........................................-..... 134 ............ 
March. ....................... ... ....................... M UI p .................................................... 1JM I 443 

by ............ .....................q.............a..... 151 71 
June. .................................................... 109 71 
Julj" ..........................................-........... 70 a9 
August. ........................ ,. ...................... 73 a8 
Beptamba.. .............. ... ........................... 111 33 
Octobet.. ............................................... 113 ............ 

fmm~.-Onefd mile below power how d Ci thu  Light, Power& W~ter G., 
onethird miie nathesst d R a t c h i h ' p t  osm, 200 feat do- fkm 
mouth of 8cboeabPr Creek (emteting from right), 1) mila ftom month of W t s  
Bdn Cwek ( w W g  fmm left), and I) 9 e a  from outlet of Ketchkm M e .  

Qaanv~ctlr a n ~ ~ . - N u t  messurerl. 
RBOO~DB ~vmuEla.-NwembW 5 1909, to June SO, 1912; Jnne 9, 1916, tn Feb 

r u q  29, 1916. 
G~a~.-VerticsE d &tad to a telephone poIe near W walk on left bank at 

bend of creek 200 feat d- from month of Scboenk Creak; read once 
d d y  between 7 .nd 8 a. m. by employee of Gtizena Light, Foner 8c Water (30. 
The gege d &ice Jnne 9,1915, d the standard United 8tatm Ge+ 
f og id  Survey mmdd m, section @ustad in hundredths, hdi-bnth&nnd 
kntba from earn to 10 feet. The original gage, eetabliahed Xavember, 1909, and 
read until June 30,1912, ia at wne llocation and Bame datum. J t  b a staff with 
gradustiom painted every mth foot. 

Dmmm~ rrcaawa~awrs.-.it medium and Mgh stagee from iaotbildge a h t  MW) 

feet uptmmn from gege ( d u g  paw, as the bridge makee sm angle of 
203 with the omen*, and st Mgh the flow b bmken by l q e  Btumpe 
nesl left bank and at middle of bridge); at low BtggeB, by aradiag 60 feet below 
bridge or st another ~ e c t i a n  100 feet above gage. The Bow of Schmnlm Creek 
h a a ~ a d d e d t o o b t a i n ~ ~ ~ g s g e .  

& u m m , ~ m m ~ ~ ~ ~ ~ ~ . ~ i a ~ o l a . b d i n a l q e ,  deeppwl ofst i l l Intsartakd 
Inriver. Thebedoftheah'eematbheo~tletofthiepoolisamlidrock~~bnt 
~ H a g m v d b a i . a t l o w e r r i g h t B i d e o f p m l a u s e  ' d-h 
&&gddw@ &&n. 

Exm~ma OP m~a~.-M&mum stage recorded during yar 1.7 feet N m k  29; 
miniwun atxtge d e d ,  0.08 fmt February 25-26 and I&& 6-12. 
19Kb1918: bhxhum recorded, 8.3 feet Nwmber 18, 1937; minimum 

afaga recorded, 0.M foot Febrasrg 25-26 and &h 642, 



W ~ P  mr.-Ice farms dong brtn%a but ~ m t d  d apen. 
Xhvtm10ns.-A Bmsll quantity oZ watm in di- above the Btotion for the IIW of 

K d h h n ,  New Fdand a h  Co., and Standard OiE Co, - 
~ ~ n : o ~ ~ ~ . P a a l l  timk dam and head ptea m lmted at mflet ot -n 

U o .  WaM dimrkd thrrgh iwwer h o w  is mhmed t~ river above gage but 
catma very W e  d i d  fluctuation. During low watet tbe fluw ia i n m e a d  by 
mkr from the r m o i r  . 

k m v m c p ; - 8 ~ ~  reIstim c b g e d  dming high w ~ k r  A m  19, W17, 
d large bea trunk lodged length& on mfd, p b b l p  during high 1~~t.m 
October 11, 1918. Sufficient diacharge mesmemmt~ have not yet , h n  made 
to define rsting m a  spplicabIo A q w t  19, 1917, to h c e m k  3X, 1918. 

Ooomaam~.-The gage readinp w m  takw by the Gitkena Zight, Fo#er & Wster Go. 

Mar. A p .  Yay, Jrme. July. AUg- hpt.  W. N m  Dw, ------- - 
am o.m o . ~  0.m 1.m 0.80 0.m am 2.6 a7 

.TO .m "76 .as .w 1.m ar :3 :::! .70 .84 .60 .a0 .W .go 1.W 
. lo  .a 1.70 . .70 .30 .a@ 4.1 . .as 
.1I1 .%I. 1.M .MI .To -53 -28 4.0 L W  .40 

.oa .IS 1.a 4.4 .'la .as .aa I.& as . la 

.m 2 4  1-6 .a5 .74 21 .s 1.44 1.a .M 

.w .46 1.3 .m -70 1.05 .m as 1.a .M 
"05 1 . W  1.24 a 2 4  .68 1.8 .18 1.8 .W .44 
.W . 4 ~  1.m .w .70 1.5 .m 1.38 .a .XI 

-0s .HI 1.113 .D .W l .W -28 4.85 .# .% 
.0& .60 1.10 .M .W .80 .W 1 . B  .76 .I8 
.I0 .iM L10 1.00 . jD  .do .ZB 1.W 1-3R . l 8  
.1U .70 .BR 1.10 .4A .Sr . la  1.46 LlS  1.80 
. I0 .76 .80 1.10 .M .a6 -10 1.20 .&Y 220 

.I0 -70 L W  1.M .4 .48 .W 1.m -76 1.m 
17 .............. 1.N -18 .lO -133 1.10 1.M .4Ct -43 1.30 .*s I.& 
18 .............. 1.44 a18 -10 La0 1.10 .%J -443 -48 1.10 1.10 -.3P 1-40 
18 .............. .K4 .10 0 I 1.14 .Wr .4U .sS -30 1.6 .B 1.33 
m .............. .BO -10 .lo 1.M 1.18 .ria .89 1.N -18 a~ lao .m 
21 .............. .46 .I0 .@ 1.46 1.m .88 1.10 .18 143 1-70 .I 
2a .............. 1.28 -10 -1% 1.a -Po .. .Sg a 3 5  -18 .$n La0 .nS 
B .............. 1.30 -10 .2a 1-30 .M .x6 .W I.% .M .M 1.26 -90 
ZI .............. 1.34 -10 ..38 -80 .70 .M 1.40 -29 .68 L60 -78 
Zb .............. .?Q .@I -38 .a . W  -4.9 1.10 Lm -63 I . i O  2 2  

........... .a .al .U . & I -  .Ss -58 E.0 -70 8eo l.# &(I 
n .............. .MI . lo  .a .74 ..a -90 LOO t a  .as  as LB L ~ I  
38.-+;---+-*--. *M .30 -40 1174 1-W -70 2 W 1-38 -20 L6 2 5  .70 ....... S. .h . .h . . . . . . .  . -40 .48 .BII 8.10 -70 1.08 1.40 .20 1.36 4 7  .& .. ....... W .............. .Z( .26 -96 1.03 .& -78 1 1 .  4 .3U ....... ..,.... al......~... .... .W ....... .a4 ....... 1.W -70 ....... Zb5 .a 



~ A T ? o w . - ~  Lahtude 56* 2V W., near outEd of XmLs R8h M k ,  feef 
h -tea at haad af Thoma h, 2 milm northw& of mino at See M, 
and25milesbywatsrfmm~Kekhikan. + 

D a a r ~ ~ a ~  AEEA.--N& meesured. 
R ~ ~ R D B  avmxnm.-bfsy 19,1915, to December 31, 19lk 

, Gha~. -S tev~n& naUr-9 r d e r  an right ahme of lab, 200 fc& above 
ontlet. 

Dracaamn HBasrt~nnmrra.-At medium and bfgh nbga rrmde kin cable m 
~ k , 1 m i l e n ~ f r o m g r g e a n d S O Q f e e t a b a v e h e a d o f ~ e r X 9 g e ;  atlow 

made by d i n g  at able.  Only one d l  crmk en- Lower Me, st 
point oppite  gage, betrm the mble Bite and control. 

&ANN EL AND comet.-Tbe Lske L shut 500 feet +ride m t e  the Outlet 
c a d  of two ch-Ia, each a h 2  60 feet wide, eepmted by an &I-$ 40 feet 
wide. From the Me to t i d m t a ,  200 fmt, the creek ~ U E  shut 20 feet. Bed- 
rock sxpaaed at the outlet of the I&a f o m  a well4&ned and pananent control. 

EXTREHEB or arecffk~osr.-~rnum m e  r d a d  during gm,  3.52 feet at 
12 a. m. January 1 ( d k b m p  computed from an extention of rating curve, 3,22[) 
mod-feet) ; minimum m e ,  0.67 fmt, Mkt5-1 Id ( d i d -  46 second-l&), 
19lti-1918: Maxhnnm stage r~lxaded, 5-33 feet K o a e m k  1, 1917 {diwhpgq 

4,800 mud-feet);  minimum g e e ,  0.60 foot, Febrnary E l ,  1916 (discharge, 
22 aecond-feet) . 

l e s . - t o w e r L a k e ~ o ~ e r ,  b n t ~ ~ i q m t t m c k i n t h s h n k i a s d o s s m t k m  
in well, and the ralstively arum water fmm the lake and the mift enrrcmt kesp 
the contro2 open. 

kccrr~~cr.~t9gdkkge ration permanent. Rating cmma well d d h d  M o w  
and extendd abwe 1,600 second-feet. Operation of waw- h e r  aatib 
factorp except for Mod indicated by b m k  in r& &town in footnote to daily- 
d idarp  table. Daily d k h a r p  ~cst t .e ined by upplyim ta rating table m m  
daily gage heights determined by inspecting m h - h t  p p h ,  or, far d e p  
of d d e m b l e  dectuation, by averaging resuho ob€ai~ed by applyial: b 
rating table m a n  gqp heights for regular intkavdn ofday. Rermlts good, except 
for ehwt period of break in r d ,  for which they are fair. 

Thwe are thr- lakee in the nppm k i n .  Big I+, 2 mil- b m  
' ha& at an dewtion of 275 feat, covm 1,700 arrcm; Third IsLe, W sffea;& 

Mirmr'Fcake,standdmof1,000feet,&00rcna. T P l O ~ o f t h e d l . a 2 n a g e ~  
la c o v d  with a thick- d t i m k  md btuah inttmpmd With d o m l  patchas 
of beaver mamp and m d e g .  Only the topa of tbe high& mountaim am hare. This . 
large arm of lake s h e  and wgetation, wtwitbhud'iag the steep dopes and shallow 
mil, a f l d  a IittIe gmund sad nftm A h e a w  precipitation main- r gwd 

* 

run-&. .During: a dry, hot pericd in aunmes, bowever, a k  the mow hm me1 t d ,  . 
the flow b e m m  very low k a m e  of I.ck of ice c~r g k i m  in the dcainage basin. 

Ikk *. ~~ 
-- 

rut. me.$. 
h ~ & e  ......................-.. . .-..---..-.--... . ..-. . - - .  . . . . . . . . . . .  3.m 7% 
0et.B ....... : ..........................--.-. . .... . ..-- . .-.- ... . . . . . .  1 . P  m4 



&5 118 ma 
71 106 2frl 

' IIW ita UQ ....... 179 275 ....... IW 812 ....... 1% ...... 

M--- am. & dst~mta. h m  c~ o l e  a t p g ,  bmn m-~ 
Indltacad bp the r d w  ad endm canpadson a, tho hg ro~rnph lor thh #tate(lm Wth= 
Fuvet. 



~ocamorr,-~dh& between Swan hke and tidmber, on e& shore of -1l h 
let 1 d s  ham ib ltsbesd, 30 mfim by waterr from Retchibm. 

Daar~hmm a~~a.- -Not  rnpaaured. 
RFKWRD~ ~ v m ~ z ~ . - - A n g u a t  24, 1916, to Becclglber 31, 5918. 
Gao~,--hvem mtm4age d e r  on left h k ,  half s mils h m  tidematar; reached 

by a trail whicb lsavea bm4 h k  of old cabin onefourth mile m t h  of rrmnth 
atmeek, G8gewaslRsahedwtby extfmehigh~~teriqNmembea; 1917. New 
gage installed 10 feet farth~rr back in bank at d d  datum, but with e new control, 
on May 6, 1918. 

h c u a s n ~  xzasrrsamm.-At medium md high -, d e  h m  a able aerrrsa 
stnam 100 feet dommh=m from gage; at low o w ,  mude by wsding. 

~ N E L  AND cow~aa.-The gage well in  h a deep p I 2 5  feet upearn kom a con- 
trncted portion of the channel, where a fall of 1 fcmt ova+ b&mk forma a pesma- 
nent mtto!. The e k t  of the violent fluctuation of the w a i k  surface outside 
of the gage iB d a d  in the inner flmt well, becaw tha intgke holm at 
the bottom are wry mall. A t  the cable eection tho bed k rough, the water 
ahallow, and the current veag switt. Point of z m  flow is at gage height -10 foot. 

EXT,SPY~~ OF D I B C B ~ B ( I E . - ~ ~ ~ ~ ~ U ~  obge mmrded during period May 6 to Decom- 
ber 31,4.82 feet st 3 a. rn. N o v e m k  30 (dischgs, comwted $om extamion af -- 

- w ~ d : f ~ t l i m @ m ~ ~ - T ~  0.50 foot S"p-%h 18 (dis- 
charge, 99 serond-feet). - .- .__-- 

1915-1918: Maximum ntage occnrred pmbably on N~v~mber 1,1917 (discharge, 
dmst#d by c m p r i w n  with E"iah Creeg, 5,500 --feet); minimum dib, 
charge, 39 seoond-feet, April: 2, 1917. 

Im.-Stagedkharge relation not affected by im 
kccmlam-.-StagediaCharp r d n t i o n ~ e n t .  Rating cmve, d e t e d n e d  by #ow . 

dimbarge m ~ u r e m e n t a  and point of zero flwa, i a  fairly well defined blow 2,000 
mud-feet .  U'abrter-stsge recmder openated ~atiefactotily May 5 to Dmembar 
32, 1918, except for short pri& in Decem'bar indicahd in fmtnote to daily 
discharge table. No water-etsge recorder graph h m  October 1, 1917, b May 5, 
1PP8; mean monthly doa,  -timafed h m  recard of flow at FIah Creek and ratios 
betwen mepn monthly flow at Swan h k s  Outlet and Fiah Creek, obtaind h m  
a cornpariaon of the data for thmo 8tations. Daily dkbaqa wwhined by 
applying to rating table mean daily m e  beigbta aewmined 1) y inspecting 
hsoght p p h ,  or,, for days of comidarabls Buctnetion, by avoeegiag 
obtained by applying to rating csble mean gqp heighm for ragukar iptwvah of 
day. h u l t a  g o d  except for ~ w l n  of b m k  in record, for wbich they are fair. 

Bwm Lake, whcm nrm b abut 350 m, in 13 milea fmm ddewutea, st an elevation 
d m feet. 



WATER-POWER INVESTIGATIONS IN SOUTHEASTERN dLASKA . 61 
Daily discharge. in second-feet. of Swan Ldx actkt of Cartoll ~ n k t  f m  1918 . 

Day . I May . ( lor . 
-- 
. 

July . 
-. 

644 
540 
438 
374 
346 

1580 
2' loo 
1:617 
w 
680 

~ k . - - ~ e a n  discharge. Oct . 1. 1917 to Hay 6.1918. estimated l?ecanse of no t graph. from s 
OOm- of the r d s  of flow for this ststlon with those for E'wh Creek as @&%kt 810 second- 
feet- November 2 200 second-feet December 1917 200 second.feet . January 450 sooond-fe& February. 
180 'second-feet.'~kh !XI second-bt April '290 s&nd.feet . May i-5 880 8e;and.f-t . D& dischar 
estimated. beduse l i d  drawn by &ilon &*height graph was too 'faint to find. forfollowing p d &  
DeLWl3. Dec . 19-24. Dec . 26-31. P818 . 

Monthly discharge of Swan Lake outlet at Carroll I&t for 1918 . 

.................................................. 
ber .............................................. 

~ ~ ~ g y e e  f0otnot;e to table of daily discharge . . 
OBCHdaD LAKE OUTLET AT SHBMP BAY. REVILLAQIQEDO IS- . 

Locano~.--In latitude 5 5 O  50' N., longitude 131° 27' W., at outlet of Orchard Lake. 
one-third mile from tidewater at head of Shrimp Bay. an arm of Behm Canal. 
46 milea by water from Ketchikan . 

DBAINAQE AREA.-Not memured . 
153042°--2(t-B~ll . 712-5 



R m m  a~arr~am-khy 28,'19E5, to D-ber 81, 1018. 
GAGE.- wa-e r d a r  on right baak S00 feet, blow Orchd W m  d 

lMl fwt ah- Bite of timber-crib dam, which wna built in 1914 for pmpoaed pulp 
d and w d e d  aut by high water Augwt 10, 1916. Datum of gage l d  
2 feet Sepbrnbef 15, 1918. h g e  heighta bZay 29 to Aagust 10 d d  h fht 
datm; Augwt IS, lfl5, to kugvert 17, 1916, to m n d  datum. Datum of gage 
lowered 1 foot Auguat 17, U16. GBge heights A* 18 to D m k r  31,1916, , 

referred to thia datum, Gage waahed ontpmbably during high w n k  on November 
1,1917. New gaga hWld on April 23,1918, at old m i &  at the datum of Auguab 
17. 191%. 

DIBCHAEQE ---At medium and high stagee made h m  cable 6 feat 
u m  fmm gsge; at law stages by wadhg one-fourth mile &Ion gage. 

(IBAHNB~ AKD COWTBOL-Fnm Orcbaid Lake, at elmtion 134 fmt a h e  Wh 
tide, the descend in a seriee of sapid8 for 1,000 feet thmugh B yawow 
gorge, then dividee into two &anneb and enkra the bay in two caecadm of 100- 
foot - i d  fall. Oppmite the gage the water is deep and the current 81-h. 
At t b s f t e  of the old dam bedrock is ex&, but for 30 f e e t n m  the b e 1 .  
is filled in with b m k  and bruah placed during comtmcfion of dam. Ti& 
material farm a rBIe which scta as B eontml for water surface at gage at lolr and 
medim stages md ia mured down when ice p089 out of lake; the m k  outmp 
at a* of old dem actrr aa a control at hiph 4 ip pmment. 

E ~ E Y ~ B  OF D I B C H A R Q E . - ~ X ~ ~ U ~  m r d e d  during p&d A@ 2% @ 
December 31, 1918, 6.85 feet October 5 (discharge, 3,fizO geoond-feat); mbbum 
stage d d , 0 . 5 8  foot September I7 ( d k b r g q  110 mmnd-feet). 
19lb-1918: Maximumntsgemmmd, probably, on Novemhr 1,1917 (dlsFbatge 

&imated by rndtiplying mdmum dkhsrge at Fiah h k  on tbst data by 
1.55, which b tho rntio belmxa the maximum dischaqw of Omhad hkeb\tlet 
and Fkh C m k  on O h b e r  16 and 15,1925,7,100 semnd-feat) ; minimam Biscbnrge; 
&, 20 -&-feet February 11, 1916. 

I=.-Stsgbdischnrge nlation not dected by ice. 
" 

$ i c c w x c ~ . - S ~ ~  relation changee occmbnally during high w. h t h g  
curve, determined by four diecharge m m m e n t s  m d e  since new gage WM 

inetalled, point of r m  Row, and form of uppr portion of old mtiq curve, i a  well 
defined below 4,000 second-feet. Watm- d m  operating mtiafactory 
April 28 to December 31, 1918. No water- recorder recoid fmm October 
11, i917, to Apnl27,1918; m a  monthly or part monthly flow dmkd h m  
record of flow at Fish Creek and mtim between mean monthly &WE at O d d  
Lake outlet and FiRh Creek, obtained fmm a compnrbn of the data for fbtlse 
stations. Daily d k m  m i n e d  by qrpl+ng to rating table mean daily 
gnge bights de-ed by -height graph, or, for d a p  d conrbd- 
ble fluctuation, by av- discharges obtained by applykg to rating table 
mean g q p  height& for regular intarvah of day. lReaults good, exmpt for parid of 
b r e d  in remd, for which they am falr. 

T6e  high& momhim on thia drainage b d n  w only 3,BOD feet r h  sas lwal 
and are covered to an elevation of 2,WO f%et by r heavy atsnd af timber d a thick 
undergrowth of b& ferns, aldem, and d d l s  club. The topcgmphy is not so 
ru& as that d the area Burrnunding BheIockrsm Lake, and the propwtion of vege 
tation, mil cover, and W area ia -tar, eo tbat more water ia &red md thr flow 



Dbchmge mmrements of Orchard Lake outkt at Shrimp Bay d u h q  1918 . 
[Made by Q . E . Camleld.] 

Daily discharge. i n  second-feet. of Orchurd Lake outlet at Shrimp Bay for 1918 . 

Date . 

Apr.29 ........... ..... ............................................................. 
Aug . 10 ............................................................................. 
0c t .P  .............................................................................. 

Day . I . 1 May . I Jmh I July . ( Aug . I h p t  . I 0 .. / NOV . I Dec . 

Yor&-Meb~ dhhmge  estimated because of no gage record from a comparison of the reaords of dow 
fo; this station with those of Fish Creek as follows: October 11-31 1 020 second4eet . November 2 500 
d e  Deaamber. 1917 2208econd-feet; Jannary. 525 secbnd-fdt; kebnuvy. 200 8-d-feet; bkdch. 
90 semnd-feat; April. 1-27. 620 second.feet . 

Qs e . 
big% t . 

Fee%? . 
2.30 
3.02 
5.30 

Monthly discharge of Orchard Lake outbt at Shrimp Bay for 1918 . 

Dis- 
chkge . -- 
SeC-ft . 

856 
528 

2, 240 

Month . Run-off 
(total in 

BCT8f-t) . 
January ......................................................................... 
February ....................................................................... 
Ma& ........................................................................... 

.. *Ill... ................... -- -- ................................................ 
ay.. .................................................... 

Juue.+ ................................................... 
July ..................................................... . 
Anga3t ................................................... 
September ............................................... 
October .................................................. 
November ............................................... 
December. ............................................... .... 

" J ! ~ . Y u  .......................................... ............I.. .......... I 592 1 428, 000 

N-,+ footnote to  table of daily discharge . 
I----- 

Maximum . 
-- 

l W  
1: 460 

882 
2. 1Gu 

675 
3 370 
2' 480 
1:860 

Minimum . 

633 
655 
324 
218 
110 
176 
176 
125 



Locarnos.-h ldtuda O[v N., longitude 131' 3W W., on m & h d  near outlet of 
Rdockum lake, t h r e f o w h  mile by Foreat 8&ce trail ftm tidewah at 
nurth end of Bailey Bay, and 52 milea by w a k  north d Kekhikan. 

DMNA~B A ~ E A . - - ~ &  qpgnare milw (maswed on sheets Noa. 5 and 8 of the AlaeEs 
Boundaty Trihmd, edition d 1895). 

Rrroo~m A V A I L D L E . ~ ~ ~ ~  1, 19l5, tn December 51,1918. 
alccr~.--Sm~ns contipnoua waterstage recorder on right shore of me, 250 fwt above 

outlet. Gege house ww ~ m h e d  o£f the well by a p n d i d e  Jmaary 4, 1917. 
Gage not put into o p t i o n  again mtit May 23. 

I ~ I U R ~ E  ~ e ~ ~ $ m w r a . - & d e  from cable m outlet of Me, 200 feet below 
gage ma 50 f& tlptzeml &om crPet of falls. 

- 

C k w n m  AND como~.-OpWte the m e  tbe lake 38 6M) feet d d e ;  at %he outlet 
bedmck ia expoeed and the water makm rt m I y  ptq8ndicuIar fall of 150 feet. 
This h111orm an excellent and permmerit control for the gage. At extremely 
high Btagedl the lake haa asandher outlet about 200 feet ta Ieft d main outlet. 
Point of m flow ia at gage height 0.6 f&. 

E m ~ s r ~ a  OF D I ~ ~ ~ U R O E . - M U ~  Btage &d durbg year, 4.92 feet, at 22.7 
a. m. O c t o k  [i ( d k b g e ,  1,200 mnd-feet); minimum diachage (&hated 
h bgdrograph for a h  Creek to hava o c c d  March 13), 21 second-feet. 
19161918: Maximum a*, 8.84 feet at 8 a. m. N o v m k  3, 1817 (dkbarge, 

2,780 mnd-feet);  minimum diecharge, &ted from c w t i c  records, 2.6 
Becwd-fmt. 

Ic~.--8bg&darge r & h n  not affected by ice. 
A o c o ~ a c ~ . - S ~  relation pmnanmt. Re- crime .Aall d W .  

-tion of mteMtsge recorder -*tory except for p e r i d  d brmk in recrad 
~hown in the footnote to daily-dkhqe Cble. Daily diecharge awerhhd by- 
applying to the rating table masn hi1 y gxge heighte determined by impmtion of 
gageheight p p h ,  or, for days of considerable fluctuation, by averaging die- 
clmgm obtaind by applying to rating table marrn gage heights fw rqular inter- 
vals of day. Reeulta excellent, except for periods of break in record, fur which 
they m fair. 

$hel&Lalre,atandmtiotlof544feet,.~wessody350~. Thehimgo 
h i n  s b e  the Me is rough, precipitow, snd c o v d  mi& little mil w v m t i o n .  
There are no gleciera or ice fields at the m e  of the aibutary -. Thsrefore, 
~BMIUBB of littIe natiusl dorage, the run-off &a a haavy middl irr rapid a d  not msll 
mdxhed,  and during r dry Bummer or winter the flow ben,mm very low. The large 
amount of ma that wumnlatee on the -a b&n during tba winter mainhiria s 
g d  flow in May and June. 

The mowing diecharge nwwmcmmt waa made by G. H. Cad& 
AugM 10, 1918: Gage height, 3.04 feat; d k h g e ,  330 secend-fwk 



Jmta July. hug. w. IJm. ---- 
1 ...........................~a M ........ aaam reo rn m ........ 
2 ....................... .... 70.5 a5 ........ 252 170 M BI 811 ........ 
8 ........................... 4.55 61 ........ Zb0 1 4 1  P7 Zl8  ........ 
1 ........................... 4 ........ 210 123 R n4 16'1 ........ ........ s ........................... am ................ m w as I,M 119 

a ........................... w~ ................ a10 ai 
7 ......................... .. 178 ................ 130 
fl ........................... 141 ................ 230 472 43 ........ W 
0 ................... ........ 110 ................ UO 438 38 W4 ........ 70 
l0 ........................... BB ................ ZYI 878 4& 374 ........ 66 

11 ........................... 8~ ................ rn w essl awr ...... f. a 
19 ................. ....... 81 ........I ........ air  1na m 1,040 ........ r~ ........ ................ l3 ........................... 71 821 192 HI 622 43 
11 ........................... 82 ................ 275 1117 R1 3?8 ........ 42 
IS ........................... bs ............---. 211 IYI m an ........ , fl 

41 

I6 ........................... Sa ...............- 2 3 0 ' 8 8  47 1% ........ 
IF ........................... 67 ................ 2!Xl Q h  4P 13V ........ 1B 
18 ........................... m ........ am zn n i  wr no ........ 14s 
IP ........................... w ........ 850 iso aw 110 am..: ..... i j a  
m .................. .. ....... IH ........ 1t41 1,om 4a a~lo ........ w 

........ ........ 2l ..........................- 90 a16 1M U l B  W 471 78 ........ a ........................... 138 ........ air 141 aza rr ;!; 71 ........ 8 ........................... w w 1.18 ma 71 ........ I 
24 ........................... IM ........ raa laa rsn 115 zur ........ ~4 ........ ........ 2.5 ......................+.... 133 4W) 141 911 813 ZUB 107 

zs ........................... IIS ........ 4% 145 m a ~ o  raa ........  so 
rP ...,.............. ........ 88 ........ 378 IW 252 378 705 ........ l,W 
PB; .......................... ga ........ an 210 44x1 230 s ~ o  ........ ~5 
19.; ..... ................... 8ri ........ a11 zio sra isa 82.5 ........ RT 
38 ........................... RO ........ 381 i ~ n  ma 119 n ~ s  ..... ;.. as 
a1 ........,........w....-... 75 ................ iuo 2~ ........ ua ........ 6 1  

R ~ s a 2 a t o F e b . t  d trehugfnmtsd .  F e b . b t a J m l 7  aumdhulmrgeetstlmsted beeaa4e 
ofwrrrorrd-pt d s n d  mlnlmumsmgw Indicated by tho r&dar b d  gbgsreedlngod~ 
ftom - d flow rc P a  Crask and n t l m  br-n moen moothlg dkhsrgca st Fkb h k  mrb% 
lockurn Leke outlot, ob- from e mrnlre;(son ol the record for thew stallom 88 follom: Peb. E-23 85 
Baoood-kt. M s w 4  49 -od-LPPt. A dl 1 % 2  w ~ n d - f w c .  Ma 310-nd-fwt; I- 1-17, ~ B A C O ~ C I - I ~ ~ ;  
Jd 4 10 13 daily d - r g ~ ~ t k w , ~ ,  ~ O I L W O I  ;UP ?'of pa 00TW.WdeT running out. on July. 
s, b m  m d g h t  yi.P d r a m  by coinparison with itmC&  OWE^ Lare outlot tlroubb m u m  
and mlnlrnum stag@ nd ca t4  hy r m r d n r  at lihelwkum Lake. Nov. 8 to I&. 6, dllchar~ee~tlmated, 
h u s m  01 no m i d  due ta cstching of flost frnm r m l l  OJ BOW at YLqh Creek sad ratios ob-d from 
cornpison oitheremrd lortheeeststlo~q, d l o l l o w ~ :  Nov. W, 2 n O - d - f ~ t ;  Dw. 1-5,3%3sscond-feet. 



banotr.-Tn latitude, 65* 34' N., longitude 13Z0 37' W., .st h a  ot gnrts Bay, 
snaw.ofRaaaanBay,oneeat~dt~cedR~Imland,42mil~bym~ 
acrcm C h c a  Stralt h m  3etEhil;an. 

~ A O E  ARBA.--49.5 q U W  milea p. B. F m  M c ~  m C 0  map of 
Prince of W d a  I a h d ,  1914). . 

R m a m  A V A I U L B L E . ~ ~ ~ ~  1, 1916, to December 31, 3917. 
Q ~ a e . ~ W m n a  conhum warn- recorder on left bank, half a mile a m -  

tidewater, at head of Ksrte Bay and 1+ d e s  below outlet of Little &m 
Lake. Two p r  cent of total d- of firta River entara m n  d e t  of 
lak? and gsge. 

Ihacmame ur~~-.-At medium and hi& stsges d o  fsom cable m 
rivet 50 feet up4aam fmm gage; at low stagm by d i n g  at a b l e  m5im. 

€!RANHE& AND CONTROL.-F~  Little Balmon Lake, 14 milea frwn tidewater, the 
river d m &  105 feet in a m h a  of rapida in n wide,  hallow channel, the b m b  
of which are Im but do not ovedow. The bad ia of come gravel and bouldm; 
rock cmpe ont only at outlet of Iake. Gage and cabb are at.a p l  of &ill watm 
formed by a m e  of mame p v e l  that &as a wall-dehed and permanent 
m;tml 

E x m  OF r n ~ ~ . - M d m a r e  W e d  daring the year, 4.1 feet at 
12 p. m. December 1 (dkhaga computed fmm aa exi8nuion of the rating 
curve, 2,980 m d - f e e t ) ;  minim- &ap, 0.91 foot, March 12 (diechap, 
60 mend-feet). 
19lSl918: M u m  8tpga, 6.5 feet Momumber 1,1917 ( d k h r p ,  5,070serond- 

feat]; minimum h, 21. &-feat, Febnrarg 11,19Xi. . . 
A ~ c a . 4 t a g s d i a C h q ~  relation permanent. Rating. cuwe 'ken -d&ned 

betwen RO and 1,500 eecond-f&; extended belpw 80 uxond-feet to tbe point 
of m d m  and above 1,500 wond-feet by eathtim. @mrstbn of water- - d e r  mtiRfactory except for perids indicated by b m h  in mmd m 
ahown in footnote to daily-dkharge table, Daily d i d w g e  ascertained by 
applying to rating table mean daily gage heighta determined by inqmthg 
gag+hsight graph, or, for daya of condderable fluckratim, by avem@g reeulta 
ob&d by ~pply ing  gage heigbte for r e - h  jntewala to m h g  table. h l t a  
excellent except for. peridlm of break in d, for perid a f l d  by ice, and 
for&imrpsbol7e 1,500mnd-feet, for whichthey am fair. 

The d i n e d  sraa, of Little Salmon bb at sEavah 105 feet, and E i a l m ~ ~ c - h h  
at denZjon 110 feet, b 1,RM 8uea. me a l o p  dmg the right shore of hkm and st 
head of 8slmon Lake are gentle, and the - included by the 250-ht contour above 
lake outlet is 5,500 m. Tha drainage area to elevation 2,000 f& is havily 
c o d  with timber and dense ll~ldqmwth of bwlas, bmh,  and alders. The upper 
psrts of the mountaim are c o d  with thin mil and bmh.  Only a fm peaks at an 
elevation of 5,500 feet am bare. This J q e  Jake and flat ares ond thick vegetal caver 
afforde considerable natuml nfamp, which, &X h v y  precipitation, maintaine s 
good run-off. The wow mually melts by the end of June, and the run-off bmmee 
very low during a d q ,  hot Bummer. 

The Forest W e  in the summer of 1916 cmmhcted a r#rck tmil from tidmtar 
to outlet of Little &almon U e .  



N-- Fob. 11-13, Mar. 20 to hpr. I, slld Dee. 
imm nmlmum and minimam Was Indlmted by the recorder and 
tor thirklation mth t h e c b t l e  dBm im Kot- and tho h y d q  

3g0 l l t  
W I15 
228 108 
2%4 BI 
2% @ 

=k 
epb lor F& 

],ma aoa 4oa 
eso 7rs m- 
730 wn 434 
825 M4 hRS 
sia  ~ j 3  657 

Monthly of Kmla. R i w  at Karta Bay fw 1918. 

=wln--fd. Rnwa 
Ibmth. 

-- 
...... J- .................................... .,. ,.... ................................................ -. .................. ,. .............................. ............. ...................................... A&L ........................ d...................... ... 

June ..................................................... 
I*. ................................................... 
Anpa+t.. ................................................. 
septemb .........................*..............*...... 
DctotM ............................................ 
Nwfnbsr ............................................... 
n-tar ................................................ 

- -  . Ttmymr ............. L ....................... 2,czO a0 189 BRl,mO 
t 

foohoh to t s b l s d  dally d i o ~  

0-E AT T X O U  BAS aELB -. 
6 ~ 1 0 1 1 ~ f o r r r t h  mile a b e  tidewatar on each ~hom of muth ~llll Of Thamaa 

Bny; 22 d e m  by water from Petemburg. One emall tribntary am the rive 
from the left half a mile s h  gap  and 2 milaa below lake outlet. 

D p i m ~ a ~  ama.-21.4 square d e a  (mesaured on the United States Geological 
snmey geologic.mcomaimnce map of the Wmngell miming district, edition of 
19W). 



RECORDS ~vA~~~~rn. - - -October  27,1917, to December 31, 1918. 
GAGE.-4tevena water-Age recorder on left bank, one-fouith mile from tidewater; 

reached by trait which leaves beach back of old cabin at mouth of creek. 
DISCHARGE XEASUREHENT~.-A~ medium and high stages, made from Iog footbridge 

acmm stream one-fourth mile upstream from gage; at low stages, made by wading. 
CHANNEL AND como~.-FrOrn the outlet of a lake at an elevation of 1,200 feet above 

sea.leve1 and 3 m a s  from tidewater the river descends in a continuous series of 
rapids and falls through a narrow, deep canyon. G e e  is in a protected eddy 
above a natural rock weir, which'forms a well-defined and permanent control. 
The bed of river under the footbridge is rough and the current swift and irregu1a.q 
but this eection is the only place on the whole river where even at low and 
medium &ages there are no boils and eddies. 

EXTBEMES OF ~ T A ~ J E . - & ~ ~ X ~ U I U ~  stage recorded during period, 7.65 feet at 11 p. m. 
November 18, 1917 (discharge computed from extension of rating curve, 1,980 
second-feet); minimum stage, 0.80 foot about April 6, 1918 (discharge, 17 second- 
feet). 

ICE.-Stage-discharge relation not affected by ice. 
Accuum.-Stage-discharge relation'permanent. Rating curve well defined below 

1,200 second-feet. Operation of water-stage recorder satisfactory except for 
perioda indicated in footnote to daily-discharge table. Daily discharge ascer- 
tained by applying to rating table mean daily gage heights determined by inspect- 
ing gage-height graph, or, for daya of considerable fluctuation, by averaging die- 
charge for equal intervals of day. Results good except for periods when recorder 
did not operate eatisfactorily, for which they are fair. 

The first site on thia stream for a storage reaewoir is at a mall  lake 3 mila  &om 
tidewater, at  an elevation of 1,200 feet above sea level. The drainage area above the 
gaging &ation is 21 square miles and above the lake outlet 17 square miles. Flow 
during summer 5 augmented by melting ice from glaciers on upper portion of drainage 
area. 

Discharge measurements of C a 8 d  Creek at Thomas Bay during 1918. 

Date. 

Mar. 6 ........ .. . . . . . . . .. . . . . . Aug. 15 .................---... 
m,y n.. . .. . . . . . . . . . . . . . . . . . . 01%. 5 ........................ 

- 

a Ice on control but apparently bridged over. 

Daily discharge, i n  second-feet, of Cascade Creek at Thomas Bay for 1917-18. 

Day. 

1917. 
1 ................ 
2 ......... 
3 ................ 
4 ......... 
6 ......... 
6 ................ 
7 ................ 
8 ......... 
9 .-.... ... 

K! -........ 

Oct. 
---- 

....... 

....... ....... 

....... 

. . . . . . . ..., 

Nov. 

966 
1,370 
6.5% 
azB 
368 

410 
688 
410 
a05 
636 

Dec. 

128 
116 
104 
93 
87 

84 
83 
99 
96 
88 

Oct. Nov. --IL 
910 ....... esa 
518 ....... 355 ....... 280 

aa0 
140 
2a0 210 
183 175 
304 144 
518 .............. 

Day. Oct. Nov. Dee. Tri 11 ................ 652 84 
12 ......... ....... 518 77 
13 ............... - 772 73 
14. ........ ....... 1,470 70 
15 ......... ....... 1,020 ........ 
16 ................ 640 ........ 
17 ................ 752 ........ 
18 ......... ....... 1 060 ........ 
19 ......... ... .. .. (7% .. .. .. . . 
%......... ....... 1,370 ........ 

Deo. 

....... ....... ....... ....... ...,... 

....... 
ZO........ ....... .... ... ....... 

Day. 

1917. 
Z................ 
n ......... 
23 ................ 
24. ........ 
25 ......... 
26 ................ 
27 ......... 
28. ........ 
29.. ....... 
30 ......... 
31 ......... 



e-58 442 m 
7x1 wo a79 
770 425 710 
770 72.4 170 
esa 1,470 3911 

r rl nmwthkd 
rgmm riscm3th? 
mad-G), Feb. 11-: 
-9 and Apr. 4-3U (um 
lab@ mcwda tmlrmea - Lrmg River; Oct. ?- 
hthesrt Falls t 
la d i d u r g e ,  Ba aeoa: 

d m  d Watadlw 
cord dflm Iw h u g  

:$E%=$! 
I' Mev I 4  (mnsn dls* 
bud Rov. a4 to I&. e 
rough mxlmorn end 
Cwt), by armparlpcm 



h a m o w . - ~ n  htitnde 5BD 5Y N., Iongitude '13P b' W., at outlet of G- &, 
had of Silver Bay, 10) milee by water mth of Sitlcd. 

D-AGE r ~ ~ a . - N o t  m&. 
RECURD@ AVA,ILABLE.-AU~UB~ 22, 1915, to hwmber 31, 1918. 
 AGE.--^^^ d e r  on right bank, at outlet d lake, m h e d  b i l  

which lavw the h c h  onefourth mile north of mouth of streem, wcmds a 
&%iwt ridge, surd then dmp down fa the outlet of the hke. Gsge datum low- 
ered 1 foot Deoembt 27, 1916. 

bmcmao~ m a m u t ~ m . - M a d e  h n  aabb across outlet 30 fmt below gap.  
Caamst AND co?r~rro~.--Frcrm G m  Lake, 240 feet abom sea level and 1,800 feet 

from tidewater, the- atream demands in a of fall8 and rapids through a m  
canyon w h m  expoeed rock mills rise vertically more than 100 feet./ 

E s l a ~ ~ a e  oe ~r~cm~~z. -M&um &age during perid, horn waterakqe rseord~~, 
130 feet, Beptamber 28,1918 (dischqo, eetimated from e x h o n  of mbing mwe 
3,300 ~emnd-feet); minimum stage record& 0.01 foot, March 27-28, 1918 (db- 
charge, II mnd-feet). 

1m.-Ice form on tab and at gage, but b e c a w  of ~ ~ r r e m t  and flow d mhtimly 
warm weather from the hke the mtro1 remaha open. 

Amum.-S~acbruge  relation permrment. Itaeing cuwe weII defined tmtwaen 
10 and 1,300 emmd-feet. Opemtion' of water- r d e r  ~ a t h h d m y  except 
for paride  indicated by b m b  in tearrd, rrs s h m  in the footnos to the daily- 
diadharge table. Daily dkharge amertained by applying to the mLiq table 
m m  daily pge height, dekmined by impacting pgvshei@t ppaph, or, ~QT 

d a p  of c0midmbIe fluctuation, by averaging results obtained by eppl* +o 
rating table gaga heights for regular intervals of day. Records gowI, except 
t$aee for perid when gage ma not operating satidact&ly, which are fair. 

In the fall and win- the flow i n  low ~ C B , U B B  there is little ground stmsge, and on 
mmt d the &nage a m  the precipitation is in the form of mow. T h i s  kccumdated 
mow pducea a large m9ff during tlm spring, and the melting ice £ram the &kr 
and the i m p p e d  mouutflina augmenta the rmr-off from precipitation during the 
summm. TherareadOreenhkeiewtimatsdtobemly 100acres. 



- -- 
-tad fm the fob*  periods -me d rmr oprntfrm of 

= f w B n d  Frh. Sl'l (mean dtrlmga H -nd-last bg%n w ' h  h~dr- 
~ 8 w p o t - b k e  outlet at  Wnrm 8prh 1 1 ~ y  trnd r lkrst lo dlits at kitka; Juno 10, dhhsrge f n t e r a t z  
~ a ~ a y  17 91 rnem diw~e ZM won5-1wt 1, ~ r l n a  14-XI (mmn cLLachm~e.,6108ewnd-ceetl ~ u ~ y  1-6 (mi 
dkhm- A10 woonll-Imy~ng. 24-31 [n>cnn dlwhr~rp rJf i  m l ~ d - l w l  Srp. 1-2-i (me& d k h  &o -%) tkrpt. w (mrw d~wh~i r  1.1~1 wronr!-hs,.t), 0 t . t .  1-71 l ~ e s n  dhhsr rm 
No*. 1-12 mom diwharp, 620 wcond-%), Now. 17U0 (rnnnll ~ l l r h w ~ ~  333 ~ ~ c o n d - K t  Rnd h 1-25 
(menu d d q o ,  I w mnd-lmt), by rnnximlim m.i rnioiinm s t a p  ~ ~ d i c m ~  by mrad:r and bym-- 
p w n  wlth record of flow fur Usruuof 1.nko outlct. 

f Grrm Laea autlel d .Ylrsr Bag jor 1918. 

d d d y  discharge of U m  Ld)u mat at R i l w  Bayjm 1918. 
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~ A T I O I T . - ~  Iatitade STa 6' H., lm~itude 134" M' W., at towmite of m d ,  ut 
hdofWarmSpringBag, &mof13aranof bland, 18rdkfim~f  S i h m  
Sand, but 96 milee h m  Bitka by wakr tbagh  Seril B M t .  

~ A U E  ARBA.-N& m m d .  
B~co~loa  ~vAnABt~.--June 28,1915, to ~ e m t n k  31,1918. 
GAGE .4Cven$ wster&qe d e r  on right bank 700 feet belotRl -of Lake aad 

800 feet above tidewater at head of Warm Bpring Bay. 
h w l l a o ~  ~ r s a a n a ~ ~ ~ r n . - A t  medium and high stages, fmn d d e  acrm 

100 feet below W e  8nd 800 feet above gage; at IGW bg wading 100 feet 
helm cable. 

~ N E L  AND CONTBOL-F~II h o f  W e ,  at elevation 130 f a  a h  8ea 1 4  
and 1,500 bet frmn t idewak, the &ream d w n b  'm a d w  of =pi& and amall 
hlh and en- the b y  in a caecado of about 100 feet coumntrated faU. The 
bed i9 of g l d  drift, bouldm, and rock outcrop. The gage is in an d d y  50 
f e ~ t  daowaatrssm h m  tbe foot of a d fall and 1MI feet qdmmn from a riWe 
which forms a well-defined control. 

Bsra~ar~e OF n r s ~ ~ . - & x i m u m  stago readd during year, 5 feet at 10 p. XI., 

8eptember 26 ( d h k p ,  computed from an exhmbn of rating cnrve, 2,920 
d - f e e t ) ;  minimum, 0.40 foot, March W22 (&huge, 30 second-feet). 
l9U-1918: W w n  ~tagm recorded dmhg perid, 5.3 feet Aug& 10, 1915 

(&charge, computed born extension ot rating curve, 3,350 mnd-feet) ; rninimnm 
flow, wtimahd by k h w g a  memwmnent m d  climatic dab, 28 tmond-feet, 
Pchma'y 13,193 5. 

Iom,-Bmum of the d f t  rmrrent and flaw of rdatively warm matar from the 
the mem remaha open, 

hvmmrrs.-The flume to O h ' a  sawmill d i m  h m  the ntmm 200 f%et below 
gage only sufficient mter %a opemto B 29homepower Pelton -tar wheel. 

A ~ m . - 3 t s ~ h t u g e  rebtion permanent, not a&& by ice. Rating clrrp.e 
well defined below 2,000 mnd- feet .  Op~mticm of W B ~  recorder 
fnctwy except for psrlod~ i n d h t d  in footnote tn daiEy-diecharge table. 
d k h w p  aecertained by applying to rating table maan d d y  p g e  heighta deter- 
mind by inspechg  gagelleight graph, or, for dap of comiderable fluctuation, 
by averagingdkharge for equal in-b of day. Reaulta gml except for pi& 

, when recorder did not operate ~atjafadorily md for @ode- when water was 
from in well, for which they are iair. 

The drainsgo srea, in rough and precipitous, and the vqpbbIePedwiI oaverbtbh, 
even nn the i d d l s  of the mountaim. The ?und is rapid, and the gmmd aikmg~ ia 
d l .  Duriq ~r hot, dry pwiod, however, the flow i~ greatly augmented by d t i n g  
ice from s w r d  d glaciers and iceappea momtaine. 



MstllhEy dia-e of Bammf L& wdbt at Bartanoj for 1918. 
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-no#.-h hibud* 57' 684' N., longitude 133O 41' FV., an & dmm l n3e fmm 
headofwatharmof Port~nettiah,3milm~outhofmonthofWhit;ingRi~~~,~ 
mil- by water f m  BnettiPham, nnd 42 milee by mter from 3-u. No large - 
tributaries en* river between gaging &tion mi3 outlet of Iarge hke, 24 milas 
upTmm. 

~ A O L  X W . - ~  avW dh (m QXk united atah G ' d O g k d  8- 
tapogsphic map of the Jane~fl gold belt, edition of 1905). 

R m ~ n s  a v a m s m . ~ u l y  31, 19W, to March 31, 1917; May 21,1918, to Deoembw 
31,1918. 

Q~os.--Stevc]~ VVB- tncordar on right bank, 300 feet. npetraam from tidewater 
on esst shore of Port Bnettidma. Gaga lffsshed out in November, 1917, and 
m r d  h m  April 20, 1917, l d  with m. New Stevens watea* h e r  
imitdled hlay 21, 1818, at m e  datum and st approximate Imtion of old gage. 

~ A R O E  m ~ ~ a ~ l a ~ m n . - A t  medium and high &gm, made horn cable wmea . 
river one-fourth mile up Btream from gage; at low dagee, made by wading in - , 
channel at mouth of -creek ex@ at low tide. 

CEANNEL hm CONTROL.-bm the outlet of the h k e  at an elemti06 of 620 fwt abmw 
8ea, level md 24 milea from tidewater the water descwds in a d w  of ra- and 
falls through a m w ,  deep canyon. G a p  in in a p l  at b t  of two &, each 
26 feet high, which are known ae Sweetheart Fdh; outlet of pool h a natural rock 
wai, which form a well4e6ned and permanent control f o r m .  

E X T ~ E M E ~  os nrsca~~a~.-191%1918,: Maximum atqp d e d ,  7.15 feet pt mid- 
night, Beptambw 26,1918 ( d w ,  computed from an extendm of th~.rirhg 
curve, 2,880 eecd-feet) ; minim& flow, edimated fmm d i a c w  rn-en; 
and climatic data, 15 second-feet February 11, 1916. 

T m . - S t a g d i ~ c h q  relation not affected b y  6e.  
Aomr~~c~.4tage-dincha.rge relation permanent. Rating ~ l r v e  well d&ed 

40 and 1,300 mnd-feet ;  extended beyond these limita by estimation. O m  
tion of w a m -  rocorder eatinfactory except for pcricd Sepwmber 26-28, M 
ahom in footnoto to daily dlachsrge table. Daily diacharga ascertained by apply- 
ing to mting table mean daily g a p  heights determind by inspecting gage.bei&t 
graph, or, for days of conuidmble fluctuation, by averaging multa obtained by 
applying to reting table gage haighta fotregularintervalsof day. h l t a  excel- 
lent except ior prid of break in record and for discharge above 1,300 mnd-lest, 
for which hey am fair. 

Tn the fall and 6 t e r  athe run-off is armall becwae the prdpiCshn is in the form of 
mow, and baaw of the small amount of gmmd m; during rr hot, dry perid 
the low m 4 f f  h m  the gmund and hke s~age is augmented by melting ice from one 
g u m ,  



w, in &;fact, of Guwthcart F a  &?%k wtu &&&ma for 1918. 

h?- 

NOP-- &pt. Z&BBBtIma because inam vell nnd Boat drtn became dhmngsd during 
~ ~ ~ m n r k O r e l l ~ ~ g e h ~ t 7 . 1 6 1 ~ t ~ ~ 1 ~ d ~ ~ o n a r l t h ~ ~ p ? u o f n ~ ~ r b y ~ b 1 1 ( m g .  

Ymth. 
-urn. Mldmnm. M e  

-=;a ................................................ 
Jw ................................................. 
July.. ..*.............. .. ............................... 
&?IN& -;:*........ ..............---.-............. 1,440 ............................................ 
ocwm. ............................... .. ... .. ........ 
N - k  ............................................... 
usramber ............................................... 

m e .  ........................................ 

k m ~ . - A t  outIet of CraM IaPe, 1 w& uptmsm from edge of tide flab at had d 
narth a m  of P d  Snettiahm, 2 d e a  by mil from mbim of Epee1 Rim p m j e  
which are 42 milee by mtar from Junean. 

W a r n  mu-11.9 guara miles above wa- d . e r  at lake outlet, -and 19 
square d e e  ahwe etaff gage at h c h  ( m d  on to-phic mapa of the Alasb 
I3-dary Tribunal, edition of 1895). 

R a e o ~ a s  av~naew,--Jwumry 23, 1913, to Deoembetr 31, 1918. . 



C+A~M.- rr* recardm w left shore of I*ke I# feat npetrsam h m  
o~t le t .  A l d l  y mrde water&age d e r  having a natmal vertical d e  and a 
t h e  ecale of 7 inches to 24 h o w  waa u d  until replaced by S b ~ ~ n s  @ge June 

. 29, 1916. The gage datum remained the m e  during the period. During the 
winter, h u m  of hcoeesibla lmtim and deep anow, tho operstion of the gqp 
at the lake dkmntinud, and the atage mad at ataff gage in c b e l  ex- 
at low tide. at beach. The h t  gsge at hpach waa net at an pbmm datum and 
washed out in wintar of 1915-16. Andhar 8taff %age waa aet st a b u t  the mme 
l o c a h ~  Sovernber 24,1916. Other staff grl$ea were mt at about the m e  lmtion 
Jammy 11 and Nwomber IS, 1918. 

M B M ~ E X B ~ . - W ~  from C S ~ I ~  ouw at u, 100 w dawn- 
etregmfromgageand10feetupehresmfsom&off&~slk Theropeding 
from which discbrarge mamuamen& were fhh msde was replaced in f d  of 1915 
by a atandad U. 5. Gsological Survey gaging car, making mare mliab1e mmmm 
menta pomib11. 

CaLw~lst  ann c o m a - T h e  gage- k on left &om of Jake, 100 f& u- h n  
outlet, vhem the strsem h m m  constricted into a nsimw channel, the of . 
which ia mmp& of large boddm and rock outcrops that form a well4ehed 
and V m n t  control. 

A C U U R A C Y . - ~ ~ ~ ~ ~ ~  relation permane* deanad by 19 & 
c h g a  memmmente, 13 of which worn msde by e m p l o w  of the 8& Rivm 
PKIjoct (Inc.) and 6 by an enginmr of the United Rates bled Sumey, and 
in wen dehed below-and extended abeve 1,000 mnd-feet ,  Rsthg m 
January I. to June 18 and November I8 to December 31 for ataff gagw at - 
fairly well defined. Operation of writer* nemrdet eatidadmy except fm 
September 1&14, when gsgfi clmk ww- run down, land 8 a. m. Sepbemk 2-27, 
when record was W I y  torn by pencil dmhg large flood. Dhchatga record Jan- 
uarg 1 to June 18 md November 18 to ]Peaember 31 computed from page-height 
reamla for staff gages at h&. M y  diacharp June M to Kwember 17 rurc- 
tained by applying to rrrtiag W e  daily  age height detarmined by ina~pecti- 
ga&ejght graph, or for days of w ~ d m h b  fluctuation, by a-ng 
obtained by sppIying to nrting table mean gage heights for regular intervals oi 
the day. 

Grater Iab h 1,010 feet a'bove aee level and mmn 1.1 8qum mil- The midm of 
the mmtains mmondiq the Iake nm steep aud b n ,  and the tops are m w d  
bykhdem. 

~ ~ # ~ ~ d a b 8 @ 1 P f w r , P o r t ~ ~ , ~ 1 ~ 8 .  

'NanApb@humfw to datum M u g & @  mt M 

?> . , 



,?la@ m, in mmdjtcl ,  of &dm I.& outIcl st 8pd Riw, PC& Swltishimn, 
for 191%. 

1 .............. 
f ............. .............. 
4.. ....*.*..... 
6 .............. 
a .............. 
7 .............. 
a ............. 
0 ......-....-.. 
lo .............. 
11 .............. 
12 ........ ; ..... 
13 ...**....*.... 
I4 .........**..* 
15............. . 
11.. ............ 
I f  .............. 
1E .............. 
19.. .....*...... 
m.............. 
PI.. ............ 
m.. ............ 
23.............. 
24.. ............ 
s.. .*.....*.... 
m8.. .........a. 
17,. ......*..*. 
ak ........*.... 
P.. ............ 
a0 ...*,..*...... 
al .............. 
Nm-Dn&~f*dryar?matd~wwenotrarddurlng odrrJ~n.1toJms18~nd 

HOP. 18 tu h. 81 atimmta fromcHmaticdsts and recoda of flow for Langgar. wtlmstsd 
following Lsw wsw+t a m  nat opmting: kpt. IWIC (E%F WtRF 233 

-) snd mPt. I-n (mean &t IJM - d - f t  by cornpa* ~ l t h  ~s 01 a04 for 
Lay RIw. RmrrhrJsn, 1 to June 19 s n f i o r .  Isto Doc. a l  sbIowdtschrgeat awth d-kat * 

Jma mto Nw. 17 direharpout outlet dChtar lake. Mean dhcharge rrstlmntod 44 --feat J a n  1-16 
aad 75 -d-lmihCay l2-26. 



h m o n . 4 3 n d i a l f  mila do- h m  outlet of Becond 1 mile d m -  
straam fmm outlet vf ofng -, onehalf mile upekeam from head of L n d h  
h k q  2+ mil= by tmil and bat scrosa Second lake from c a b b  of the ispeel 
River project at h d  of the North Arm of Port Sne t tkbq  42 milea by mter 
from Juneau. 

D m b c ) ~   AREA.^.^ quare milks an sheet No. 12 of the ALaeb B d -  
ary Tribunal mapa, edition of 1895). 

h o ~ n s  AVNL#LE.-NOYB~~~ 11,1915, ta December 31, 1918. 
GAGE.- c c m ~ o t w  Wa- recarder on r@ht be& mahalf milo MOW 

outlet of S e m d  lake. 
~ ~ ~ ~ u m m m r n . - A t  medium and high ertsgee made from-eable acmss 

riw at gage; at Taw Btagere made by wading one-fourth mile do-, 
~ N E X I  AND CONTROL-At the gsge the c h a m 1  i a  daep and the current dnggkh; 

bmh are low knd sm o m o w e d  at  extremely high w; bed mooth except 
for one large boulder. A mpid, 500 feet do-, faxma a walldehed md 
permanent control, 

~ x i i t ~ m a  or ~ x ~ ~ . - h k b n u m  atage dnring year, 10.2 feet at h u t  I a. m. 
September 27 (diachgel wtimaied from extension d rating curve, 5,300 second- 
feet); minimum BOW, 24 eemnd-Te&, Bhch 28. 
1911918: Maximum  age, 10.2 k t  Ssptember 27,1918 (d$cbge, esthted 

fmm extenmion of mthg curve, 5,300 second-feet); minimum Bow, 23 e m x n d - h t ,  
F e b w  E 3, UZd 

I m , - S ~ ~  mlation sBected by ice during January, filmmy, March, agd 
April. 

A m m . 4 k p d i m h a r g e  relation pemmmt; effect4 by ice or pow eomrection 
between well grid river January 1-17 and Jr~nuluy 28 to April 25. Rating curve 
fairly well d d d  between 50 and '400 d - f m t  and well d&nd between 400 
and 2,000 aecond-feet. Operation of water- recorder ~gtidadory except for 
p&da indicated in footnote to d a i l y * ~  table, Daily diacbrge wer- 
hind by applying fa the rating table dail y gs$e bights  dekrmhd by .bqmting 
the -height graph. ReMIrda g d  except for Btagea blow 400 -nd-feet and 
pwioda of h& in record, for which they are fair. 

~ ~ d r a i n i n g t o ~ R i ~ ~ ~ ~ b e t w ~ L o n g L a k e O u t l e t a n d t h i a ~ t i o n o o m -  
p*isee oufy 1.3 8 q m  mil-, including Fimt  Lake and Second Icalre. k n e e  t b  
rtrerr ia at a low altitude gnd k no glaciers the m-off per qneae mile ham it ~ greater 
early inthesprhgbutmuchlwa inmmmerthanthatfmmthe~ahme -Lake, 
which ia m y  covered by glacierre. 



WATER-POWER INVESTIGATIONS IN SOUTHEASTERN ALASKA . 79 

D d y  &charge. in seumd-feet. of Long River below S d  Lake. at Port Snettkham. jor 
1918 . 

Norr.-%hsrae estimated for followine ~eriods . because s ta~~dischru~e  relntinn w ~ q  nffa~tarl hv irn 

Day . 

................... 1 
2 ................... 
3 ................... 
4 ................... 
5 ................... 
6 ................... ................... 7 
8 ................... 
9 .---.--. .....--.... 

10 ................... 
11 .........--........ 
12 ................... 
13 ................... 
14 ................... 
15 ................... 
16 ................... 
17 ................... 
18 ................... 
19 ................... 
20 ................... 
2l ................... 
22 ................... 
23 ................... 
24 ................... 
25 .......,........... 

............. !B ....., 
27 .................. ............. 28 ..... , a .................. 
SO ................... 
31 ................... 

or poor connectioKbetween well and river;; bee;Geeof ~~tIsr;;EtG~o~e~Gtionoiiat~~t~~~&~di~~ 
Jan . 1-17 Jan . 2831. Feb . 1-28 (mean discharge. 41 seoond.ieet). Mar . 1-3! (mean discharge. 26 second.feet). 
Apr 1-15 (mean discharge 27 second-feet) and Apr 16-25 by cornpanson with hydrogra hs for Crater 
and'klson creeks and cjimatio data fo; ~uneeu; bda 1'24 Se temper 27-29. and Deo %2 and 31 by 
maximum and rmnlmum stages indicated by recorder an8 c&;an%on m t h  hydrographs oiother statihm . 

SPEEL IUVER AT PORT SIVETTISEAM . 

Jan . 
100 
225 
200 
150 
116 

96 
88 
82 
76 
73 

70 
69 
68 
67 
66 

64 
83 
62 
61 
61 

59 
131 
194 
154 
120 

103 
85 
84 
80 
75 
70 

Bfmthly dischurge of Long Rizler below Second Lab.  at Port Snet$k7pm. for 1918 . 

LOCATION.-A~ entrance of canyon one-fourth mile downstream from mouth of Long 
River and 8 milea upstream from tide flats and the cabins of Speel River Project. 
Inc., which are at head of north arm of Port Snettisham. and 42 miles by water 
from Juneau . 

May . 
- 

175 
186 
225 
227 
237 

244 
204 
184 
213 
234 

254 
295 
301 
312 
285 

259 
230 
220 
212 
205 

198 
196 
200 
210 
225 

259 
295 
800 
930 
820 
664 ' 

Apr . 
........ ........ ........ ........ ........ 
........ 
........ ........ ........ ..... ... 
........ ........ ........ ........ ........ 

32 
35 
38 

220 
140 

120 
100 
90 
84 

116 

127 
141 
144 
166 
175 ........ 

Month . 

Jmwy .................................................. 
........................................................................ Febroary 

l&rch ............................................................................ 
%dl ......... ...................................... 

y.... 
J ~ n e  ................. .. .................................. 
July ..................................................... 
August ................................................... 
8eptmher ............................................... 
October .................................................. 
November ............................................... 
December ................................................ 

The YWU ........................................... 

June . 

530 
450 
411 
405 
450 

530 
620 
680 
720 
780 

832 
840 
780 
800 
840 

840 
840 
908 
885 
840 

582 
760 
760 
820 
998 

975 
885 
820 
840 
832 ........ 

footnote to table of daily discharge . 

Run-l?ff 
(total m 
W*f*t) . 

6000 
2: zso 
1, 600 
4, 230 

18 400 
44: 300 
6.5800 
75' 000 
63: 100 
31 000 
20'400 
11; loo 

343, 000 

Discharge in seeond.feet . 

M h m  . 

225 

930 
998 

2 llrn 480 
4: 130 

i: % 
474 

July . 

780 
680 
640 
600 
600 

720 
885 

1, 060 
1, 160 
1, 160 

1, 160 
1, 140 
1, 090 
1110 
1:180 

1 210 
1 : ~  
1, 380 
1, 360 
1, 2€Ul 

1240 
1'140 
1:060 
1060 
1:060 

1, 020 
998 

1 240 
1:260 
1, 160 
1, 310 

&him- M- 
-- 

........................ 
175 
405 
600 1 050 
660 1'223 
500 1:060 
134 
103 342 
108 --- 

Sept . 
1 340 
1:020 

840 
740 
660 

600 
565 
530 
512 
769 

1, 180 
952 
720 
566 
509 

565 
866 

~ , 6 9 0  
1, 690 
1, l W  

780 
548 
480 
520 
844 

2, 940 
4, 130 
2 110 
l;l80 

840 ........ 

Aug . 
1 180 
1:020 

930 
840 
780 

840 
975 

1, 410 
800 
740 

720 
660 
720 
780 
820 

680 
1, 140 

952 
1, 060 
1, 160 

1, 440 
1, 480 
2, 110 
2, 110 
1, 510 

1, 870 
1, 260 
1, 670 
1, 840 
2, 480 
1, 900 

4, 130 1 ............ ( 471 

Oct . ---- 
880 
600 
862 

1, 260 
820 

975 
780 
780 
600 
480 

418 
530 
740 
760 
600 

435 
396 
512 
418 
366 

293 
232 
180 
181 
162 

144 
134 
137 
277 
323 
548 

Nov . 
530 
393 
282 
207 
457 

1, 440 
1, 090 

700 
456 
314 

244 
215 
198 
168 
152 

135 
132 . 120 
108 
103 

137 
285 
262 
339 
309 

298 
259 
227 
317 
399 ........ 

Dec . 
474 
456 
354 
264 
200 

175 
154 
138 
130 
126 

120 
119 
118 
118 
117 

117 
117 
157 
162 
132 

118 
209 
222 
246 
176 

237 
184 
141 
120 
114 
108 



a ~ ~ . - H o k  m d .  
R W O ~  ~ % ' ~ . - 4 I d y  1,1916, h-bm w,  1918. 
GAOE.--~M mWa&age recorder, 150 f ~ t  tu the l& of the conetrIction of .th6 

tivet at the en* of the m p n .  The gage irl reached fiom d i m  d the 
Gpeel River meet by t d  ta h e d  of hcond Lake, bat  auaa Second M e ,  
trail 2a head of Indian M e ,  bosd a c r m  Indian lake, tm3 down Long River nud 
Indian River to myon, and mble auoaa river near entrance of t h e  tanyo- 
total a l c e  of about 1 miles. Recorder washed out during flood September 
2627,1918. 

Dmcmaw~ rr~mmm.-Made h m  cabla bsviqg a dear qmn of 400 ftiet. .rroas 
river, haLf a mile b l o w  gage mu3 one-frmrth mile below lower end of -par. 

CKaWmt dm comm~,-Fm md milea a h  the myon the river ilowa thrwgh 
a wide, £tat Bandy bed in which the chsanela rre m h d l y  m. The river 
h d c t e d  from a width d 500 feet to 75 feat at the entmme of tbe canyon. 
Thia c o d c t i o n  ofthe cbmel arrd a m k  on- st the en-m of the myon 
form a very eeetive and permanent control. The -e m q e  in dqp is 28 
feet. Aba~of22f&partoftheflmpivlaeethloughsae~lndaryr~l, 
the bedoof which 5- rock o v q m n  with bmah, wKch begins near g a p  and np 
en- maia channel ~t lower end of cmyon. Belm a- of a b u t  4 feet water 
from d m  not m h  well except by ~eepsge thmugh the p v e l ,  Stage-dh  
c ~ r e ~ s ~ i s ~ e r e f o r e n o t p e ~ ~ t ~ ~ b e l o a 4 f w t .  A t t h e g e  
cable the bed of the river is gravel with one large oultrmp near the middle 
of the &earn. The current L vwy miJt, and the shPsm &en r lPge quaptity 
of mnd in mqmdon. 

b r ~ ~ ~ l v a s  or ~ ~ a c ~ ~ a o s t l 9 1 6 - 1 9 1 8 :  -rtm dishtp, gstfm*ted 'bg d t f -  
plying maximum dkhurgo nit Lomg Rim t3epkmb-r 27,1918, by & 8 (tha ratio 
between the -urn d i s h g m  st G p d  and Lwg rim A m  SO, I9l8), 
55,gOO sscond-feet, September 27, 1918; dnimam diecbarge, 127 mod-feet ,  
March 28-31, 1918. 

I-.-Ice doee not form at mntml, but a, much fmat h n a  in gage delta lrnd on 
m d p a r t s a f g e g e t h a t t h e ~ d o e a I 1 6 t ~ ~ y d ~ t h a h t e F .  

Amvwx.-Stqedkhqe wlatjon p-t e x q t  for atnges below about 1,000 
second-feet, when frwluent mcwmmments are neceassrp to &hate the Bow. 
Rrting & fairly well d e w  between 1,m Pnd 10,000 ~ d - f e e t ;  extemded 
above 10,000 -&-feat; tating curve need Jannsry H to k h  31 determined 
by tm disc- meamuamenta, fairly well defined, Opemtion of w&wtage 
mmrder wt e m t o r y  for @oda indicated h hbmta  in daily&- 
table because of the frequent @topping of clock. Dsily &haage - by 
applying to rating table mean daily gage heights ddmmined by h p c t i n g  gage- 
height mph. h l t s  fair for periods when - wan operating mtidwbrily; 
poor for periodr when clock aras not running. 
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Doily dischmge, in seeond-feet, of Speel River at Polat Snettihmfor 1918. 

NOl%.-Dfscharge eatimated for following ods, because of unsatisfactory o ration of watergta 
recadet by comparison with records of floa gh River. Jan 1-27 400 secon&et. M m b  17-27 1% 
d - ~ t -  Apr. 1-10 130 m d - ~ ~ c t ;  AP n - i 4 m  m s n - r ~ t ;  Lpr. 1% MSY 3;; ~ w e . 1 - 1 8 .  i,sm 
wcond-feat! June 91-36 4 500eecond-feet- uly 1-19> 5,QOOaecond-feet; Aug. 23; Aug. 2431,11,10000seoond- 
leet; @ept.'l; Sept. 4&,'7,200 second-fdt. 

&Y- 

1 ................................... 
2 ................................... 
3 ................................... 
4 ................................... 
6 ................................... 
6 ....................... .... 
7 ........................ ... 
8 ......................... .. 
9 ................................... 

10 ................................... 
11 .............................. 
12 ...................... ..... 
13 .................. ......... 
14 ................................... 
15 ......................... .. 
16 ................................... 
17 ................................... 
18 ......................... .. 
19 ................................... 
20 ................................... 
21 ................................... 
22 ................................... 
23 ................................... 
24 ................................... 
25 ................................... 
"..* ................................ 
27 ................................ 
B...,............ ........... 
!d@..........,.... ............ 
a................ ........... 
31 ........................... 

Monthly dischurge o f ~ p e e l  Riw-at  Port Snettisham for 1918. 

NOTE.--Bee footnote to table of dsily discharge. 

Jan. 

........ ........ ........ 

L... ........ ........ 
........ 

........ 

... 
243 
233 
215 
215 

Feb. 

a06 
190 
182 
182 
173 

173 
173 
168 
166 
168 

168 
166 
166 
158 
158 

158 
158 
166 
166 
152 

173 
182 
182 
190 
190 

190 
198 
1% 
173 ........ ........ 

Rrhl-oit 
( w i n  
-feet)e 

23 a00 
10'100 
8: 670 

21 2M) 
&86:500 

236000 
a d o 0 0  
455' 000 
&?5:000 

1,660,000 

Month. 
\ 

Jsnuwy .......................................................................... 
Fekaary ................. .. ........................... 
~areh.. ................. .. ............................. .................................................... &g .................................................... 
Jome ............................................................................. 
JIAY .............................................................................. 
August.. ............................................................. 
September.. ............................................................... 

The period.. ...................................................................... 

July. 

................ ................ 

........ 
8,610 

dm 
d800 
6850 
6:580 

y g  
6'800 
6:920 
7,660 

Mar. 
------- 

173 
166 
166 
166 
166 

152 
1.as 
138 
138 
138 

138 
138 
133 
133 
133 

130 ................ 
........ ........ 
........ ........ ........ ........ ........ 
........ ........ 

127 
127 
127 
127 

Discharge in second-feet. 

May. 

690 
715 
740 
830 
860 

890 
sso 
980 

1,040 
1,070 

1,130 
1,160 
1 220 
1:280 
1,280 

1 320 
1:350 
1 350 
$420 
1,490 

1:805 
1 , W  
1,910 

$$ 
4'130 
4'130 
3:130 
2,500 

Apr. 

........ ........ ........ ........ ........ 

........ ........ ........ ........ ........ 

........ ........ ........ ........ ........ 

........ 
................ 

1,003 
so0 

640 
665 
665 

665 
690 
690 ........ 

Madmum. 

206 
173 

1 0 0  
4:130 

June. 

................ ................ 

................ 

................ ................ ................ ................ ................ 

................ ................ ................ ................ ................ 

................ ................ ................ 
4,830 
4,250 

........ ....... ........ ........ ........ 

........ ....... ........ ........ ........ ........ 

Ang. 

6,800 
6150 
6750 
6,220 
4,370 

4 4m 

4'190 
8:950 
4,070 

4,010 
3,890 
4 130 
4:370 
4,760 

6 MI) 
5'950 
5'380 
6t950 
7,280 

7 4 0 0 9 2 0 0  
9 ) ~  

20:0oo ................ ................ 
................ :-. ... 
................ ................ ................ 

Sept. 

8 6M) 
6:690 
4 , M  ........ ........ 

. 
4'900.::::::: ........ ........ ........ 

........ ........ ........ ........ ........ 

. .::::::: ........ ........ ........ 

........ ........ ........ 

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

Minimum. 
---. 

166 rn 
800 
690 

3, 

Meen. 

378 
181 
141 
367 

1,570 
3,960 
6,300 

8% 



a-AI - AT T m  -. 
h n o a . - - O n  n d  &me of Taku Inlet, Imtmen Point %hop and hint Fabbwy, 

m~+fo3ttb mile wmt of mouth of Rhine Cheek and 11 milem by water fmm Junesu. 
Ehmaarn aam.-Not meamd.  
R~coms avmama-May 6, 1916, h tak 31,1917. 
G A G E . ~ ~ # Y E W  continuous WB- mmdet on left 200 fe8tfhm -, 

Wid September 18, 1916. A L h  esvm-dsy graph materdage wcorder 
WSB u d  May 6 to June 17, 1916. 

DImhga~ ~ e a s r n ~ m ~ ~ m . - A t  $11 stagee made by wading d&ez im the channel on 
the beach, which h expoeed at low tide, or 100 feet b l o w  gage at high tide. 

C ~ W R L  AND C O ~ O L - F o r  a d h u m  of o n e - f d  mila h m  tidewater the nham 
descends In a d m  of mpida and U n  thrwgh a namm, mc!q channel. The 
gage is at upper end of a turbulent pool between two Wb, the lower of wbich 
forms a wefldefiaed contml. When gage wss hda1led, l o p  were jammed in 
chm~e1 near upper end of pool. 

EXTEEHEM [IF D I ~ X W A ~ C ~ E . - ~ ~ ~ ~ ~ &  & X h U l ? l  6 f& St  7 p. m. kpMmw 
26,1918 (dkharge, &ted from an extension of the rating &, 700 8econd- 
feet); miaimurn &ge, -0.24 foot ApriI b7, 1918 (discharge, 2.6 m d - f e e t ) ,  

Icr~.-Stage-dkbqe mlation mmetimee affected by h. 
kcormacs.4-m relation permanent. Rating c m  we11 d&ed below 

150 second-feet; extended a h v e  150 eecond-feet by &#irostkm. -tion of 
watem-stnge recorder mtkfwtory except lor periods &own in the fmtnote to 
dailydkhmge table. DkhaSge ~~ by applying to x a t .  table merrn 
daily gage heighten determined by inspecting gageheight graph, or, for days of can- 
mderahla fluctuation, by averaging reaulta obtaind by applying ta rating table 
mean g y p  heights for regular intmmh of day. Records good except thme for 
p r i d e  of break in record and dkharge above 150 second-feet, which are pmr. 
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Daily &&mp, in rsaoPOd~c4l, of Gridtone M & T a k  Inkt for 1918. 

fimq. *................................................ 2[1 
Fdmuy.  .**............................................ k4 
xu&. .................................................. 4.3 
A P l . .  .....................................-.........--. 21 

J ..................................................... 85 ............. Juna.. ................ .... ........ .... 8(1 
J l ~ l y . .  ................ .....,..... ........................ 61 
August.. ................................................ 814 ............................................... Boptemhr w 
c k t o h  .............................. .. ..--........... 
November.. ........................................................ ................................................ D-Ler m 

Tbayw ........................................... m 



Jnn€mL 
D-AGE ARBA.-222 iq~gnlrre & (detadned by m g b e r i q  deprhwd ol 

dEssksGdwauWng CQ. fmmaweys made bytbazcompanp). 
A A ~ B L E ; J U I ~  28, 3916, tO W b r  31, 1918. 

O~as.--Bkwans wa- Wet on left bsnk, 2 £mn tiamstar; fnspeFtsd 
s e d  t l m ~  u week by ernployeea of Alasb b t h e a u  Mining 

Dmcmrto~l ~ ~ ~ ~ m m r n . - - A t  high ntagm, msde from cabb onrm dver onehrli 
mila d- from gqp; mt medium and low dqw. made by wading WO-feet 
u m  h m  m. 

&AWNEL AND c o m o t . - A ~  lwmths gage the in a19 d n  chmd 
.nd saveral d chennela throngh s fht, m d p  basin about a mile tong; just 
blaa the gsge the clmme1 contracia md the m paarea over rocky fdla that 
form s w e l l d d m d  and pramanent control. The point of smo flow ie at gaga 
height -1.5 feet. 

E m ~ ~ n a  or nrscaraar.-l91&1gl8: m u m  dm@, 8,1 fesf; at 2 p. m. bpkm- 
ber 26,1918 ( d h k g e ,  computed h m  exkmdm of rating cume, 8,200 m d -  
feet); mbhm flow, &hated ~~QUI climstic data md hyclrcgmph~ fe utmm 
in -by d- b, 10 ~ecland-feet, A p d  I-?, IBIS. 

Im.-Shgediacharp relation affected by ice Smuary 1 to May S. 
A ~ ~ Y . S ~ ~ ~ C ~  nhtim v e n t .  Rating curve mlldefind betmen 

70 and 2,000 ~econd-f&, m d d  b l o w  70 m d - f e e t  to *t d f h  d 
above 2,000 mend-leet by h h n ;  c u m  ased Jan- 1-!B detmdned by 
one discharge maumrnmt, and form of s~endard rating c m  hkly we11 ddned. 
aperetion of ~ ~ ~ t e r - h p  d e r  ~aM&my except for periods of b d  in record 
am indicated in fwbote to d a i l y - d k h w  table. Daily dimbarge wmtained by 
applying ta rating table meen daily p g o  heighta determined by inirpecting 
hei@t graph, a, fordayaot considerable fluctuation, b y  aversgjngrewuItR obtained 
by applying to rating table m a  gsge h-ta for +r intam~h of the day. 
Recode g d  except for b e l w  70 8econd-feet and ~bwe  2,000 m n d - f e e t ,  
for +ad! Imuarg ?to May 3, when *&$i relation wsa affected by ice, 
and for periodm of breaL in rewr$, for which they are fair. 



'Pi..... ............................... 
m.. .................................. 
21 .................................... 
?4 ....................--.............. 
25.. .................................. 

a 
W 
I25 
152 
l5a 

183 
152 
154 
li? 
a21 

ma 
263 
!m 
Wt 
221 

210 
1W 
l U l  
174 
187 

148 
158 
173 
191 
n7 
m m 

1 wH3 
1:m 

WA 
491 ., 

- -- 

" - ~ ~ s y ~ a n 9 - ~ 5 = ~ & - - ~ w M o e  l 8 m - t  
-maan d h h w g e  It -nd &I A r 1 I7 ( r n ~ v l  r l h h  Is -s&- I9 dpr. 214 
(meka di i lwgs 76 semnd-iwt] and Ma '1 f iimmpnrtpon wlt?&paph ioa G&&& ~ r w k  and . ~rlmol~o dtlts at hneau  and fm& cum,IEiAtw - ~ r ~ m ~ n t $ .  July 11-B ~ u g .  -pt. a gcpt. I l-li  
and t3ept. 1sX1 1rornextLmRt~ ~ l ~ u k h t  mph  dmwn 1, ca&perlm with thrikior Gold C h  t h r o d  
madmum& ;nlnimumstww diwted hy romrrlvr. ~ c f  w 31 (maan d~ 1a3~mnd-tart) NOT. 
lalrn-di  ~,270sewnd-leet),audU~e.1-3l(maaodlscbarge,l~-~f),bymm-hultb 
remrde ol flow- River. 

L m ~ n o ~ . - A t  lower end of flat kwh, a h  divedon dam for flume 1- tD 
M d l  pwer h o w  st beach and 1 mile by and om nilway fiwn 
Thme. 



~ A Q W  -1.4.67 qsqnare milw abwe gaging bridge (d on united 
Stew CfeoZogicaE B m e y  map of Junesu and v ie* ,  edition of 1917). 

~ F U M  ~ v ~ u n t k . J u l y  26, 1916, to k e m h  91,1918. 
Cfao~.--Stevem watew- m d e r  on right bank, at pd foamea by a81 artifiEisl 

cw-1 jwt beloramulI bland t h e t e n t h e  mile upacream born didon dam. 
Recoder inspected once a week by sn employee of the Akkn Castinesn 
Mining Go. 

Ihacna~o~ rz~m~mm.-At  elctfemely high &tg~~, made b gaging bridge 
-tenths mile downstresm from gege; st low gtages, made by d i n g  nmr 
bridge d o n .  No ntraama enter hetween &e. and messnring metion, bnt 

inflow rangas from a d l  amount i% 30 per cent of Md flow, the per- 
centage of inRm d l  y being Im after pericda of bay. @pitation. 

CHaase~ xw6 cos.rsot.-The ststion is near the Iowa* end of r tIat baerin though 
w h i  the r&mm meandere in a chsnnd haw Iow banlrs and a b d  of Band 
and gtsrel. An artificial m;tro1 was b d t  2 feet below the intake for the gage 
well, to co&e tbe flow in one h e l  during high water and to insure a per. 
manmt rslatioa The @my Of the w n b I  at low ataffea con- 
&ta of a t i m k ,  16 feet long, & in the bed of tha s-. Dnring medium and 
high utqw another timber, 8 feet long, blted at the top near the r i~ht  end, form 
part of the control. d Sfwt c u t 4  walt ie driven at the npetream face of the 
spillway. Them are wing at d end, and an &foot rrpmn extmda down- 
K t r m  ffom the collhl. 

I m.-Control. covered with ice and soor from Febmary 16 to April 20. Flow 
tbrougb fpvel bed under a d  rmnnd weir nnd en- creek again a h  gaging 
section onefoutLh mils do-. 

EXTRRXP;~ OF D I B C & ~ R E I E . - - U ~ B ~ ~ ~ ~  doriqs y m ,  3.5 feet, at 2p. m. deptermbar 
m(dischge, -hm mtamionoflotjngcwve, BllOaecwd-ieet);minimum 
AOW, e t e d  $om climatic recda and d k h q e  msamuement on March 29, 
5.5 m~a- fee t ,  .MBTC~ 29-31. 
19161918: M u m  stage dming pried, 3.5 fwt, at 2 p. m. deptembsa 26, 

1918 (diecharge, &td h m  exhush of mtmg m e ,  82P a&-feert); 
&m Bow, 1.0 second-fd, April 6-8, 1917. 

A ~ c p . - S t a g ~  rdation chaqgsd, to clogging with m d  of in- 
pipe, May 29. Bating curve wed January 1 to May 28 fiIp wall defined beIm 
230 mond-feet; carve wed Nay 29 to Deamlm 31, fairly well d& below 
700 second-feet. Operation of wateratage m r d e r  satiflfactory except for 
indicabd in fmtwta to d d l y d i e c b a  table. M y  h h a g a  r s c d e d  by 
applying ta mfbg table mean daily gaga heights determind by impwbq gag- 
heght graph, or, for daya of considerable fluctuation, by averaging didmgm 
obtaioed by sppl ying to  Wing tab1 e mean gage heights for r ~ u l a r  inkmah of 
the day. %coda fair. 



N ~ ~ ~ W f o r i d f O d t y ~ ~ o l ~ s a t b ~ ~ o t ~  
lm. tM7, M a t .  11-28, Hw. W 1 ,  and hpr. l-ZB (meaadlsohargo,rb&leet)., by 

--'%?hy-ph lor Qold -lr snd nlimntro data lor Junosu; Ysg 1 S u e  BR70 (man d b  
r.hasRo, 105 mud-feet)  and Jul 1 17 Imran clmhar~e 75 mnd-fwt) b oombriwn d t h  m r &  of 
 OW for Orh&bne ~ k ,  =nd ?mi manmum stages l n i i ~ t e r l  bg recand;ng pent?; NO\:. 6-30 (mean 
dmtmm 60 semnd-feet) and Dsc. 1-23 (meaa dIechrge 40 s~ond-feat) by compmmn mth remrds of 

br ~keethoert FaMs m, snd from maximtun and'mlobnum stag& Lndlcated by remrclhg poacil. 

d k b g e  of Shtwp Reek ww h jor 1918. 



L o a m . - A t  h@wap bridge st lower emd of Last Chsnce blatn, BM1 fmt n m  
fmm d i d o n  dam OF Alneka Etectric Light 8: Power Ca, d m + f d  mite 
from Juneau. 

DEW~IAG~ -EL+& q m  mitea (detmdnd by engtneerlng d m t  d 
AlaaPaGdnamlidiaingCo. fmm~l~~pgmadeby fha t  m m m ) .  

R-me AVJULABLR.JU~~ m, 1916, ki December 91, 1918. 
%o~.4twrana mntinuoua mter&age recorder w left bmk at n m  d 

highmy bridgo. A ata,fl gage waa M I e d  Septmmhr 19, 1916, on left wing 
mIt of diversio~ drrm 2M, feet doffnatream and u d  in determining the t h e  of 
changes in stagdischaqp relation at the we1 l gage. 

D ~ X W R ~ E  Y E A B ~ Y  kmm.-At medium and high stages mde from gaging bridge- 
~uspendd,  st  right mg1ea to m t ,  from floor of h i g h 7  bridge; at low -, 
msdebymulingneargage. 

~ N X L  AND  CONTROL.-^^^^ b St  1- a d  0f B kt p V d  bssin thIW-fatutha 
mi10 long. For 20 feet u@mm f m  gage the strewn is &ed bet- the 
sb~ltments of ga old bridge, and for 15 fast dowuntwun it ia d n e d  betwmn the 
sbutmenb of pneaent bridge. For a dbrhce of 130 feet f%tther dowm&am the 
stman is &ed in a mrmr cbmel which& not subject to overflow. Re- 
of the Bteep m m t  of c b e l  opp i t e  snd for 1-54 feet below gage, a short 
stretch of tbe -channel irnmedbtely below the gage acta aa the control. The 
operation of the h d  gaten d flume at d i d o n  dam, 200 f w t  dowmtmam, d m  
not affect the & g d i w h r q p  m l a h  at gqe, but the nwift current during high 
stages e h h  the e v e 1  in bed of aream, theseby era* chenges in the stage- 
diwhqa &tion. 

Em~ar%e OF n1sca~so=.-1918-lOls: MaxLrmm 6.8 lsat %pbdm 28, '1918 
(diacbarge athated h m  extamion of rating nwa, 2,800 mmnd-feet); minimum 
dimbarge, 0.9 second-fmt h h  28, 1918. 

Io.s.-Stagdkharge relation affwted by ice in ~musrg, Febmary, md Mar& 
Dmmo~.-Water divwted at sePeral points uptmm for p w w  development b 

returned to creek above gsge, except h u t  20 second-feet f or m e n  months ( w h  
there is a surplns over amount used by ALssLf Elwtric Light & Power Co., which 
haa prior right) md 1 8econd-foot the remainder of m, u d  by the A l ~ k a -  
Junmu GoId Co. A dam 200 h o t  downs- diverts water into the 
flume d the Alaaka El& Light & Power Co. 

~ ~ m ~ . - N o  u f m q p  or divemiom above 82atEon regulPte the flow tlmn 
r few houre in low water. 

d ~ e r . - S ~ ~  relation changd duxUTmg @& of high 'II*-; 12 d b  
charge rn-menta msde during year, by we of wMch Ir*ing currnes have been 
mnshucted applicable ae Io l Im:  January 2-27, rating m e  for period mhge 
d k b g e  rehiion waa dfected by ice fairly well defied; April 18 ta May 2&, 
rating curve w e  m uaed OFtober 9 to Decembsr 31,1917, m11 ddned; MBy 29 to 
June 24, fairly well defined; June W to Geptembar 26, fairly well defined below 
md p l y  d e h d  above 600 aewnd-feret; @ternbar 27 to November 29, faitly 
m U  d&ed below and p r l y  deftned a h  300 mnd-feet; November 3P to 
December 31, poorly defind. O@on of watersCage recorder 88- 

except for coda indicsted in footnote to daily-dkhage table.. h i l y  dis 
charge d e d  by applying h mting tab10 mean daily gage Wta deter- 
mined by inspecting -height graph, or, for day of cunsidemble f luctuah,  
by averaging dkhargea obtained by app1yhg b mthq table meen gage heights 
far e q d  intervale of the day. Records fair. 
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23 - m d l o e e h g e h o r e m d a n b e r l a ~ d b o i ~ o o n t m l ~  
tnawr over at aaae; Ico arcbed over at control. 

Daily dhc4mgt. b &feel. of Gold W ab J m u  for 1918 . 

n*Y  . Jan . Apr . May . fm . frriy . Bept . Om Nov . Dw . 
.----- - 

t .................. 80 ........ M 8 5 8 a a M  
2 ................... 37 ........ 10 6s IBa 114 
3 ................... l R  ........ 84 78 1Wi 114 
4 ................... 18 ........ 84 9& 1W la5 
0 .........., 13 ........ 101 131 170 114 

B ................... la ........ ~ . a a ~ W  
7 .................. 10 ........ 7 a % m T I s a  
8 ................... g ........ 6 8 ! 2 4 1 a W l 2 3  
a ................... s ........ SB %a m iia 

10 ................... 8 ........ 319 1 lOa 

11 ................... 8 ........ IX 213 M5 8B 
1% ................... 8 ........ 132 913 219 91 
W ................... 8 ........ 118 181 i34 187 
14 ................... B ........ 1M 218 aBB 119 
15 .................. 8 ........ 8 9 2 ? 4 2 1 [ 1 1 1 #  

18 ................... B ........ 87 an m 170 
I7 ................... 8 ........ 78 213 248 lZ4 ' 8. 7 IB ;: .................. 
19 ................... 7 . 88 
2a ................... 7 83 62 1% 1% 314 

21 ................... 7 15 69 W 187 M5 
z ................... 11 la  f i  ~ra iso sn 
83 ................... 17 1% 64 145 160 616 
W ................... 14 11 . 62 168 EX5 
a ................... la 10 79 rn la u.5 
m ................... 10 10 ~ r n  a10 tze 4~ 
s7 ................... n - 1 0  1Z8 a91 m 4.M 
a ................. 8 I1 19 8 ad5 615 
29 ................... T 15 ' 2&5 141 675 
$O ................... T 11 185 331 139 635 
a1 .................. e ........ ioa ........ zla aas 

I 
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Y d &  discharge ofC?old &ek at Juneau for 1918. 

Noflr.---Sea footnote to table of daily di4eharge. 

Month. 

J-.. ................................................ 
FebNsry.. .......... ;. ......................................................... 
March ............. .. ...... ..........................-.......................... 
A ril ..................................................... 
Miy. ................ .;. .... .-. .......................... 
June.. ................................................... 
July.. ................................................... 
August.. .. l ......... -. ............ .. ................... 
80 tember. ..................................... 
0e%h. ................................................. 
November.. ..........................-.................. 
Deoembet.. .............................................. 

The year.. ............. .. ......................... 

Discharge in wxmd+t. 
Rnn-ofi 
(total in 

~arimum. ~infmum.  bean. -fee). 

1.0 . .  61 

6*4@ 
UWXt 
12'm 

615 ZM 16'000 
1,520 1% 11'600 
300 115 6'950 
700 118 7'020 
143 16 . 31.3 2:llo 

1,520 ............ 108 n, 100 



NIcKEh DEmsITS IN THE LOWER COPPER RIVER + 

VALLEY. 

Niciolrel is one of the few metals for which the ~dted S b t a  now + 

depenh on other countria. Its importance has 'been shown by the 
&ive urn to which it was put during the war, and consequently 
the discovery of deposits of nickel ore would ;be welcome additions to 
the howledge of the mineral wealth of the United S t a h  The pm- 
p of the present investigations of the nickel dep i ta  of Alaska 
is to accumulate data about the sxtent to which the United States 
can be indepdent of other countries for ita supply of nickel. Such 
dats'nre valuable, even if the deposits are never worked, becauw 
they may prexribe limits to  the monopoly held by other muntria 
Unless a strong demand for nick1 on the Pacific mast should arise 
through the establishment of industries in which nickel is a d ,  the 
p-nt h o r n  nickel deposits of Alnska probably m l d  not compete, 
for their nickel eontent alone, with the deposits of Sudbnry, Canada. 

The nickel deposib near Spirit Mountain, in the Iower Copper River 
.' valley, were visikd in riagust, 1917, by the writer, who spent about 

one and a half days in exarnhing the prospeds. ha occurrence of 
nickel in sonthcastmn Alaska has heen described in s preoim mpmL1 

Tbe Spirit Mountain n ich l  deposits are nenr the head of Can yon 
Cree;k, a small westward-flowing stream that snters Copper River 
about 8 mile8 below the mouth of Chitina Rim.  (Sae &. I.) "She 
month of the creek, which is nearIy opposite mib 121 on the Copper 
River & Northwestern Railroad, is about 9 miles sonth of the town 
of Chitha. Although Canyon Creek is only 12 d e s  long, it is fed 
by geveral large glaciers and consequsntIy at times carrim much water. 
Cmyofk Crwk flows northeastward for  2 miles and, making s ~ight- 
mgld h d ,  northwestward for the remaining distance. The lower . 
c o r n  of the stream lies in a narrow box canyon. The principaI 
nickel deposit is on the west side of the creek about I+ mila muthwest 
of the right-angled bend and about the same distance from the h e ~ d  

* Overbet, B. M. WIom ma mineral reemvces o i  the west o~as t  of Chichagof Tnlmd : 
ma s. S O ~ Y  Bull. 89% pp. 91-130. 1919 (Bull. 695B). 
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of the creek The main ex- is on a steep W d e  mver~1 hundred 
f& above dmm level, or approximately 4,000 fest above the sea. 

me deposits, though tbey derive their name from the prominent peak 
on Copper River known as Spirit Mountain (elevation 7,270 feet), 
lie about 12 miles east of the peak. 



The &&as can be reached from Chitina by two traila. One trail 
k v e s  the east side of Copper River at Taral ; the other, at a point a 
ehort diStgnm WOW the mouth of Camyon Creek. The Canyon Cmk 
traiI is Ine one mast nwd now, for it is reported to be in somewhat 

mudition than the Tam1 tmil. The Cmyon Creek traiI is steep, 
rising 2,000 feet in a little over a mile, but at the time of visit the fmt- 
ing far horses was good in aU except one place. The distanm to the 
d a b  from the river is about 12 miles, By either trail a c d g  of 
Copper River is necessary, but boats and Indian boatmem can usually 
be hired for tbe trip. Horn  have to swim, as the river is narrow and 
swift at 130th cmsing PI- 

The nearest town to the depcwits is Chitina, which lies near Copper 
River, opposih the moutlz of Ckitina Rivm, about 9 miles a h  the 
mouth of Canyon Creek. Supplies can ba obtained at Cbitina, or 
from Cordova, the ne~rest seaport and the cortst terminus of the Cop- 
per River & Northwestern Railroad, 120 mifes fmm Chitha. 

The region is extremely rugged. Copper River has an elevation 
of 400 feet just blow the mouth of Canyon h k ,  but the mountains 
an either side of the river rise &ply to elevations of 6,000 feat or 
m a  B h y  of the streams flaw throagh deep canyons jnst before 
entaring Capper River, and most of them am fed by glaciers. Tim- 
ber h e  avaragas 2,500 feet above ma level. The Spirit Mountain 
depsits are several d e s  from the nearest timber. A more da- 
tailed discmion of the geography of the region is given by Moffit.1 

Th b U m b g  Patas on the geology of the region in which Canyon 
Creek lies are quoted or ahtracked from the raporh by Moffit on the 
3mqgta-Bmmner region : 

Two &qe of sedlmentarg rock* occupg most of the area nnder maidem- 
th. The oldeat conafsts 02 schist, date, and lim-tone, whlch 2 m  fhe chief 
rmka of the mountains between Ranadta Vallcy and Chftina River and of 
th- @nth of tbe Hanaglta Valler enstwaml fmm Clopper River for nearly 
30 mllea 7%- sedlmentarg b&s are foltled, faulted, nod much me~morphosd.  
Fnrthenmre, tbey are Intrudd in n m& complicated manner by lmmn 
r o c h  and ~Il l ir .  which are chiefly diorltlc but include gmnltold r o c b  of n more 
b a ~ i c k m d .  
Xbe wccind group of &hentarg bedm ~ o d s b  of lnteratratlfle6 mlate and 

m c k e ,  here classed as early Mesozoic ( 7 3  IVnIdez group). It ndfolns 
th grrmp first mentioned on tbe south. * * * Thme Bedimentarg rock8 are 
folded 'and faulted 'but are lw metamorphawd than the s c h i ~ t  and Ilm~torre 
Iwda'kIWndtng them on the north, They are cut by nnmemuu l !ghtalorerl dikes 
of quartz momonite. 

- 
1 Momt, P. H., &ow of the a ~ t a - ~ n e m a e r  wglm, AlnaW: n. W. Qml. 8- 

gall. 67fl, p. 8-17, 1014. 
' Idem., pp. 17-18. ma. 

ltS9042°--%B~ll. -7 



Igmaus rocb are common throughout this district; Diorikiaad 
d d y  dated typas are the most aommon, but more b&c i n t d v ~  
rocks-am found in 8 ~ v m 1  plama, The dioritic rocks do~btlsss b- 
long to several p e r i d s  of intrasion. Some of them am l i t  ml- 
o d ,  mame e e d ,  and almost ~11&1W; 0th- are- grained 
and dark colored. Diorita is especirtlly common in the vicinity of 
Taral and is in phea m greatly d k e d  that it can not h d y  
distinguished from the alkmd diabase b a t e d  with it. Tha 
gmmshne so abundmt east; of Tml is derived frmn diorite slnd 
diabasa A wry few basic dikes having the mposition of perid* 
tites vem found h Ebis vicinity. The firmall - between Cmym 
Creek and Chitina River is in lare part s complex of i n t k v e s  
in which large of sedimentary r& have been i n o f 6  Dia- 
.base is the prevdhg type, but diarite is oommon and p m b  n 
varied appssmme. A dike of peridoth c a W i  of pyroxene and 
much-dbmd olivine with metallic sdphida waa found near the head 
of Canyon Creek The sumomding roch me shkt arid lim&one, 
very much folded and e n s i v e l y  faulted. 

The wmtry has been extensively glstciahd. 

TEfB DEFOBITSI. 

Up to  the time of the writer's visit in 191'1 sk&m dcb1 d h  
hail h n  located in the Canyon Creek valley. Soma of thm c l a k  
wem a t M  as early as 1907 or 1908. Moffit, who in 1911 visited the 
depasits: on the west side of the c d ,  bm d d b e d  theE briefly, 
and apparently little development work has h n  done on them &ce 
that tima The 16 claims, which are rnmlidatd, am held by three 
or foirr men. Six of these claims are on the w&, side of Canyon 
C q k  near its head, 4 on the east side, 4 just over the ri* on the 
east side, and 2 opposite the mouth of F d  C m k  on the ri* along 
the south side of Canyon Creek The principal developmeat, work 
has been done on the claims west. of Canyon h k  At the tims . 
of visit in 1917 no work was being done on any of the claims. 

The countq d of the Canyon C m k  valley is schist of probable 
Carbcmifemus aga. The numerous bodies of igneous rock that have 
intruded the schist are mmpicuous bemuse of their rwky-looki~ 
croppin- The shapes of them Mias a m  irreguIar, but the irregu- 
larity is probably due in parh to fanlting which h k  plam s h r  
i n k o n .  The slicken~dd surfaces found along the c a t s t ,  be- 
tween, schist and igneuus rock indicate *t such fanlw-bw 
occurrd, md a fault t m  shows promhent~~ on the fam of i diff 
on the w& side of Canyon Cwk The intrusive bodice range from 
acidic mb, m& as quartz monzonita, to basic rocks, such as peri- 
dotihis. Quartz stringers are also rather abundsnt in the achbt. 
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f l h  miad promising of the expsums and the o m  on which the 
imst development work has been done is on the mst side of Cm yon 
' C h k  about 600 feet above the bed of the creek, or 4JOO feet above 

l e d  %me ~hanow pits have been sunk on tb outcrop, and a 
W-fmt tx1me1 has h e n  driven in an attempt to undercut the ore 
body. Several otlrer holes h v e  been put down to 6nd the continua- 
tion of the W y  up the hill. The outcrop 0lt.h~ body is plajnly 
V;sibZe frm the w k ,  for one end of it is cut 05 by a cM, mand the 
fitce of this dig is stained a .bright yellowish bmm and g m ~ .  As 
exposed at tha d a c e  the ere body is an imgdar mass about 25 
feet wide, which strikw about N. 65" W. and apparently dips P B ~  
steeply to the north. Tba westward extension of this bodg can be 
t d  ody LQ short distanm on the surtace, and its eastward &en- 
don ia cut off witHin a short &dance by a steep cliff. The hation 
of the body outlined on the cliff face hap s width of about 25 feel;. 
for psiblJr 50 feet dawn the cliff and is them cut by s fault. An 
imh&ined streak a foot or more wide follows the fault trace down 
the di%. At the bktnrn of the cliff a tunnel bas bean driven into a 
c m & d  mne about a foot wide which includes with tha crushad ma- 
E e M  it little mineralized basic rock The face of the cliff is hastes- 
m W l  amth so ~bsoluh measuremants of the e x p o r n  them mnld 
not b made. 

The country d in which tha Gckel-bearing body ocmm is light- 
gray limy and quartrase whist, striking N. 84" W. and b v h g  a 
vertical dip, into which peridotitn has been intruded The perido- 
ti& 3 rather strongly mineralid in places with snlphides, and it 
is with thme sulphides that the nickel is d a t e d .  Thi schist, 
which is a recrystallized impum limestone, is men under the micra- 
e m p  b consist chiefly of coarse calcita cryst& sepam.t.& by flakes 
of bMb, &ert, hornblende, muscovite, and misite. Nong the 
ha& w d l o f  #a ore body lies a lighbm1ored igneons rock that 
may repmmnt an acidic didemtiation product of t magma of which 
the nickel-bearing basic rock dong the footwall is the other extreme. 
This acidic rock is very light colored m d  medium grained and con- 
tains 8 few scathed gam8h. A thin section shows that it consists 
chiefly of quartz, orthocIasa, and altered plagioclase. The quartz 
and orthoclase togatber ara about qua1 in amonnt to the altered 
plqgkclase. Some p;et and a few flakes of biotite and muscovite 
' m p m n t ,  'She dtered feldspar has been so far chtsngscE that its 
o w &  mhpition could not be d&rmined, althongh traces of 
phgid&W twinning can still ba detected in some of the crystals. 
T h  s lht ion,  product of the felbpitr L very fine grained and can 
not be ddermind delbitRZy, but a considerable park of it seems to 
be &cite. The qnarkz arid orthmlw are closely intargrown and 



in s o m ~  pads of the slide show mphic intergrowth. is 
caUed to tbis graphic inbrgrowth bemuse, although it is -y 
mmnm in the acidic m k a ,  it has been nobd at a nnmbet of plws 
mhem n i h l  o m  am associated with extremely igneous'rwlrs. - 
Relatively the rock is not greatly altered, nor d m  it show the 
of having undergone any intensive q e e ~ i n g .  89 the specimen was 
taken from a surface ontcmp, much of the alteration may be due 
to wsatherhg. Skingem of .chlorite are rather common, bnt these 
too may be the result of watberjng. . 

The quartz stFingers, which am f airIg fibmdaat -r the & h p  
of the basic &, may m p m t  producb of differentiskiom s b p  
farther than that of the acidic dike, 
The llock in which the nickel-bearing dphides mcm is rr highly 

a l k d  mmgra ined  peridotib. It a p p r s  to hsve o o W  origi- 
nally of olivine and pymxene, bat it has hem ao p a t l y  dtarod 
that none of the oIivine and dmmt none of the pyroxene r e m a h  
.The olivine has .been altered with characteristic mesh struotnne ta 
serpenthie, talc, and opaque m i n d .  The pyroxene ia now horn- 
blende. Some epidota and several large! 0 t h ~  of biotite were n d .  

' Stringem of w b n a t e  that may be in part calcita and in @slag- 
nesite am very abundant in the slide. Chlorite is pmant.ia,mnmd- 
erable quantity* The rocks as a whole, however, have been so greatly 
altered that only a part of the mherals can be definite1 determined. 
The opaque snlphide minerals in the slide wur partly m grains and 
partly ss drbgers that cut across the siIimEes. Although the aut- 
phi& m m  ta bo later than the silicates, their deposition werm to 
have been contmlled to mme extent by the p m e e  of the silicates. 
fn other words, they are for the mmt part interstitial between the 
p i n s  of the silicates and ia a rather minor extent cut wmss the 
p i n s .  Althongh the t y p  of rock is different horn tbst af the muth- 
ea&m Alaska nickel d e p i t ,  the texture of the polished rsarf&ce of 
the ore rock is v q  similar in appeamnc~. Chalcopyrite and pgrrh* 
tita can b6 mgnized  in a thin section of the ore rock 

Tbe more heady mineralbed portion of the dike b along its foot- 
wall side. In plma the m i n e r a l s  mck is massiva dphide, but nt 
most plaoes where it has been ~~ the sulphides ara inter- 
&itid in the coarse-grained igneous rock. The minerals in the mas- 
aive ere have been acted on extensively by t& weather and now mpm- 
sent rather an ggglomemtion of original minerals and mine& t@ 
are the d t  of weathering. The o d y  mineral that can be de.fiaitely 
deermined on a polished surfam of the ore is chalwpyti&:, 'Ehe 
wtion is cat by numerous strinffers of a bluish miners1 that msy be 
in part chalaocite and ia part hematite. The most abundsnt minemls 
h- the slide have some resemblanm to pyrrhoti@ but comparison 
with polished d a c a s  of known pyrrhotite show them is a decided 



d h a  in color. The m& abundank mineral, negt to h~rrhotite, 
ia most of the specimens is light m l o d  and h~ mu~:hly quid=- 
sional surfaawrs hhat show cubic cleavgge. This mineral wcum dm 
in d d r  stringers cutting though the, pyrrhotib. The pyrrhatite is 
very stmngly mapat ic  ; the unhown mineral is nonmagmtia 

Tha sulphidm are so brittle and m badly weathered that a good 
polished section on which the relations of the opaque minerals cafl be 
aeen is difficult to gat. Shingers of a bluish mineral that seems in 
part to be hematite are abundant in the section. T b m  stringers nre 
later than the other minerds in the &ion, Marked cleavage omus 
in the pyrrhotite, and in placas the bluish mineral folloma these 
cleavam lines, With high powers of tha microscope minute psrdlel 
cleavage lines can ba seen starting out, on either side of the cracks that 
cut tbe p l i M  d a r n .  Chalcopyrita is scathred through the slide 
and varies in mount in diffemnt specimens. The order of deposition . 
of the three minerah can not be told from the highly polihsd speci- 
mems. The unknown minem1 mm to be premnt bath as crystals 
and as stringers. 
An ataampt was made to determine the two principal m i n e d  that 

m dxmmed on a polished surface of the heore, In order to get ma- 
terial, if pmible, that would be homogenems s piem of the ore wrts 

cut into many thin slices. The slices were polished on lmth sides ao 
that the minerals could be m(l;nize.d md picked out. &r the 
materia1 was selected in this way it was ground very h e ,  and a 
further separation was made with a magnet The d t  of the 
chemical analyeis is as follows: 

Anatgw or ailPermLa lmm ncket om ot BpltJa MwsPtdakm dspoda.  

Iw. T* -, -1 

-&b,.ad h b b k  2, Suppatd nkkd -1; 8, sappad pprhotlte. 

~ ~ w ' h t e  &pis dews that both notwit~ding 
add rneuhaniwI impamtion, am mixtures. Spschen 2 consists 
m e n t i d y  of i o n  and sulphur md is pmbably pphotitq as was 
originally supposed, Nickel and copper nm pmbabIy impnritim 
That the p m n m  of capper would be shown in the analysis was ex- 
pmted, for, as stated above, cha1copyrit.a and chalcocite ( !) were 



i&mmineded in the h.nd ,3pdnwI1. Some of tbs imn, too, is mr 
doubtdy derived from hematite and limonite. In speckmu I 
them ara a p m t l p  two kinds of nickel m b d s ,  one mluble in 
hydmddwic wid and the otba h 1 n b l e .  Their formulas and 
c ~ ~ t l y  &air namas can not gven b mrmkd, for the extent tu 
which impuritias have entered into the ~na138is is not known; nor 
i~ it @ble to && the d n e n c e  of the S o  chloride that 
was l& when part of the mahrid went into solution on tbe 
solubility of the mrterisl not in solution. 

The ion-shined ontcrops on the east Elide of the 4 mtch 100 
feet in width, bet their o u h  is irregular. They mixu in B mty 
rock of schistme i m p m  limestone. Such outrrops a n  be t d  
intermittently up the hillside and over the ridga, and t lq  may ham 
at one time beloaged to a single body that has shm bean bmhn by 
faulting. At w e m l  plaoes in these mppings shots have been put 
in, btzt thm m no satis-q expclsum of the fmh d r l y i n g  
rock Some stringam of pyrrhotite wem fonnd a t  p1B~88, but analy- 
sis of this pyrrhotite showed only a trsce of nickel. 

It 3s reported &at the h k  -3 I.etnms obtained from tlm Can- 
ran Creek claims showed about 11 per cent of niclrel~md Ant $& 
omem of silver to the ton. A dected spscimm of the d p W e  em 
was dpd  in tbe labonthy of the Survey and re@ ta contain 
7.23 per cent of nickel and a, tmee of cobalt. One of the p h i p a l  
thmp to be detmmind abut  the d e p i t  is whetber tha nickel is a 
ciurfm c o ~ ~ e ~ l m t i o n  or whether lthe tenor holds or i n m ~ e s  with 
depth. To d e h m h e  this point further dedopmant work snd ad- 
ditiond ~p am ne#ssarg.. All the s@ms h t  are now a ~ a i l -  
able show the e& of extensive surfam alterstion, 

The amount of development work done on the h is aa gmall 
that assay mturns ns b the amount of nickel in the ores may be 
misleading. Weathering, for example, may hsve 1- and car- 
ried away much ob tha n i h l ,  or i t  may h v a  odncmtrsbd the nickel 
under the l m h d  w h  cropping. Most ; t ry  basic dikes, such as 
peridatite djkas, carry a mall pewentap o f  nick&, and Satfwa 
leaching and recomnhtion of this nickel may awe an enrich- 
ment DW tha surface that would give an erroneous idea of the true 
ltenor of the body. Some fresh pyrrhotite taken fmm one of these 
d h  was tetd for nickel and showed only the m@ minute bee. 
T h e  deposits in New ,Caledunia repmsmt the type of nickel d e p i t  
which is formed from the mrhm enrichment of basic ign- d m .  
Such deposits, to have economic dm, must be mthm l a w  gad sc 
dis-d that surface stripping mdd be &ed on eaaiJy. 



PRJCLIMIBTARY REPORT ON THE CHROMITE OF 3IENAI 
. P E N m m A  

The chmmite deposih of Kmai P e n h d s  ebre aitnrsted at two 
localitim near the xouthwgstern sxhmity of the peninsula. {See 
PL 1.1 One of these deposits forms the rocky peninsula mUed 
Claim Point, at ,the entrmm k~ Port Chakham, whsm the bwn- 
site ntuned Chrome htw recently been located, rand extends for a 
short distance onto the adjacent mainland of the peninsula. It is 
thus p d c a I l y  at tidewater. The other is 16 milea to the north- 
east, at REXI Mountain. Chrome om has been produd only at 
Claim Point. Nearly a thousand tons from this 3mliIq in 191'1 
snd spproximably the =me %mount in the season of 1918 seem from 
adsb le  m r d s  to constitute Alaska's mtim contribution to the 
chrome industry. Previous pubfimtiom on thesa deposits include 
reports by Qrrtnt: who visited both areas in 1909, noted the char- 
acter of the ignwas d, and mentioned two of the chromite de- 
pasib; by W. P. Lass: of the firm Whitney & k, owning md 
operating the Claim Point property, who has published a state- 
ment of the qnantity, quality, and conditions of shipment of his 
h ' s  product for the Bason of 1917; and by J. B. M d i e ,  'jr.,8 
whb in the mmmer of 1917 gatherad data mcerning the chmmite 
at W 3dikies .  The following p a p  indude the m o ~ e  important 
eclonornic conclusions deri~ed from a detailed study of these chrome- 
baring areas made during the season of 1918. A mom exbded 
&ocount of t h w  inv~stigaitions is in preparatiaa' 

GEOLOGY. 

The cuuntm m k  in which the cbromite occurs wnsists of mtasses 
of dunik wGich are surrounded bv beds of more or leas metamor- 
@&#d clastic rocks, chiefly dates a& grapackes. The metamorphic 

awa& 0. C., Sohnmon, B. L, and Grant, U- U,., Cltwlogg and mlneral rmurcea of 
&as FP&&utn, b k a :  U. d. Oeol. Survey Bull. 6R7, p. 231, 1915. 

=Laarr.. W. P.. Chrome dmoalta of AlmRa: Mn. and. Sd. Prem, Nov. 3. D. 058. 1917. 
'Mertle, J. B., jr., ~ h r o ~ i t e  deposita la Alaska : U. B. -1. Swer  BG 699, pp. 265- 

267, 1919. 
4QII1, A, C. Chromlte ot Kenal Feninaula, Almke: U. 8. Um1. Bnrv%g Bull. - (la 

preparation). 
!a 



~wks include black daM, fie* with qua* winlete, gxapaclm of 
sandy or ~brkosic eompition, and grayw&ke with lenticuh &- 
ate kyem, eontshbg included shale fragments or p~esenting a 
marked 'Cgreenskm" aspect. The general chtm&wktics of thm 
rmks me describad by Martin, Johnson, and Grant in Br~lletin 587. 
The alterations of these rocks near the dnnik mnhts  are in general 
slighf certainly much less than appears in r& Iithologically similar 
at  their contacts with the diorite near Point E d e  and south of the 
entrance to Royukblik Bay. - 

The m w  of duoite at Claim Point is so nearly surrounded by 
water that its ax& boundarim md dimensions can not be given. It 
doubhbw mupies tlm whole of the Claim Point hill, for it is exposed 

, around the at i re  base of the hill, either along the shorn or in a low 
bluff rising ing the gms 3ats to the northwest, It pmhbly alw 
underlies these gmssy flak, tt portion of which forms the narrow neck 
connecting Claim Point with the mainland of Kemi Peninsula, and it 
ia e x p d  along the bme of the mountains on this mainland a4 m y  
points, the most widely mparatd of which sre t b q m r h m  of a 
mile aprt. The dunite does not show along the base of the main 
ridge west of th Claim Point neck, though the metamorphad con- 
dition of the m k  jnst west of the junction of this neck with & 
mainlend may indicata itsr pmximity. The extreme OM dishnee 
betwean exposures in an east-west d b ~ t i o n  i8 ah& exactly. a die 
and in a north-south direction wvm-eighths of a mile as shown on the 
mompartying map (PI. IX). The dimensions of the dunite mass are . 
of course greahr than this. 

The dunite m a  at Red Bbwtain is mpmbat elliptical in &spa 
Its length from northwe& ta muthe& is about 4 miles, and its width 
only 2 miles. Its area is appmximatdy 7 sqnare mils (Sea P1. 
In.) The main summit of Red Mountain is nettr its 80- end, 
forming part of a dunite ridge which is shaped like a ~ d m ~ t h e g  
torhd hornhoe with ih opening toward the north, through- the 
valley of Windg River. The bound&@ of the igmmm mass may 
be approxima;tely followed with the ntmast madinem, ancertainty 
arising only at the outlets of cirques where former g h c i s ~  have 
deposited their pluckings from the highly jointed dunite. Except 
by the roundabut mum of Windy River, p-ge from the inner 
basin to the outer slopes of the hornhoe ridge can not be found at 
altitudes less than. 9,150 to 2,700 f&. ksportation to t idewdr 
(me p. 126) thus h o m e s  a very die@-t problem for the diffemt 
parts of the area, though tbe distanca nmesary to be t r a m  may 
be nerdy the same. . 





ORE DEPOBm8, 

G- FEAmm. 

The outstanding. p I i a r i t g  of the Kenai Peninsula chmmita 
Miss is tbeir continuity for considerable distances in the shape of 
bands or Jayem, as carrtmsted with the. " pckety" character ex- 
hibited by m& ores at most loclali ties. This extension in the layers 
is not ixi prononnd at Port Chatham as in the Red Mountain 
@on, though even hem it is unusually well developed. Two 
typical eases may be cited in order to give definiteness to this state- 
ment. 

At #e h f  mine, at Claim Point, the length of the deposit is 
about 135 feet. At the east end its thickness is about 8 feet; a pection 
measured n a r  the middle showed 47 feet 4 inches; and another 
toward the weat end 23 feet 2 inches. The thicknsss near the middle 
is thought to be approximately doubled by faulting. A.l1 them 

, measurements include more or less rocky m~hria l ,  occurring ia pur- 
w 

d d  banding with the chromita 
Tbe ma& extendd ore body observed in the Red Mountain d b  

- W j . s o n  theStttr ChromeNa. 4daim. Its width ranges from 6 t a  
I1 fbet for a disbw of more than 600 feet, and it is continued for 
at I& 500 fsat more to the north in the form of sepamh stringers 
some of which are a foot or so in thickness, Smaller stringm are 
numemius at mmy places where them is no workable om Some were 

' 
noted with a thickness of a quarter of an inch and s bngth of 2 
feet; mme f inches thick and 8 or 10 feet long. All show the same 
general layer-like shape. 

The chrome ores of both distri* are highly mrinnt in ~ppesr- 
anca Two pronounced Qpss are c5- for purposes of dsecription, 

r zho@ jpt.ermediate forms are quite as abundant as &EIBFL One is a 
gmnuhr blwk massive rock, wit31 lustrous surfaces whew freshly 

y bmken, bscoming duU brown through attrition of the fragments. 
The other is a banded variety, in which light -and dark layers in 
p a d e l  or nearly parallel p i t ion  pmmt a striking color con- 
trast. The Eayars in the banded o m  range from less than s hen- 

' 

tieth of rn inch to several inches in thickness, though on closer in- 
spxtion the wider bands nsually appear to possass a certain degree 
of subsidiary banding with more indistinct boundaries between tha 
l e t  and dark colored portions. TIE dark wnstitaent is chmrnite, 
and the light-colored part is usualIy olivine, which is doubtless very 
low in its iron percentago, or much more rarely a l i g h t - p n  mano- , 

clinic pyroxene, which may prove on further study to be chromif- 
emus and may be similar in origin to the pyrbxexxih bands in the 
dunite. 
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The mineral composition of the chrome ores is very simple. Tby  
are mixtures of chromite and olivine in all proportions, with acces- ' 

sory pyroxene at a few localities. Possibly some of the peripheril 
masses may be found to contain serpentine or other weathering prod- 
ucts instead of olivine. 

PORT CHATHW. 

Fourteen separate deposits which under normal market condi- 
tions might yield more or less chromite were observed. As will be 
shown in the later discussion, this number is by no means exact. 
For example, in the high sea wall at  the head of the wve near the 
northwest end of Claim Point hill no less than eight separate patches 
of b d e d  ore are visible. Three of these show plainly that they 
are faulted po1.tions of what was originally a continued set of 
striarnys. On the, whole, it seems probable that the eight or more 
separate, masses are dislocated portions of two stringer systems, 
a b u t  30 feet apart and in parallel position, and hence in enumer- 
ating the fourteen deposits these were counted as two. The deposits 
on the hill to tbe west are believed to be continuations of the same 
two bands, yet they are counted as three more because definite evi- 
dence of their continuity is lacking, and in any event the connecting 
portions may very likely not be of workable quality. 

Tha masses of ehromite occur chiefly in bands or layers or com- 
positeseries of layers ranging from a fraction of an%& to 40 -&at 
or more in thickness and from 3 or 4 inches t o  more than 200 feet 
in bngth. These chromiferous bands am in some places composed of 
massive grranulaz chromite, in others of more or less disseminated 
grains and o c t h d r a l  crystals distributed in maximum ab&ce 
along parallel roughly plane surfaces. The characteristics of these 
ore W i e s  may perhaps best be presented by describing in some detail 
each that seems capable of furnishing marketable ore, even though 
the quantity may not be large. The positions of such ore bodiw 
are indicated on Plate 11. 

I. On a small island which lies southeast of Claim Point hill and 
which at low water is connected with the mainland by a narrow rocky 
neck is the Reef mine, operating on the ore body from which most of 
the chromite thus far shipped from Alaska has been taken. The 
strike of this om mass is S. 76" W. and its dip nearly vertical, t h g h  
the component ore bands show much local variation in dip'shd 
strike, Its length is about 135 feet and its width varies from 3 to 
perhaps 35 feet. A'section across the main heading at high-tide 
level was measured.on July 9,1918, as follows : 





RectroR at wu& mw, Reef m4w. 
PL h 

L3ark ore, 40 per m t -  -,,,,,,,,, 8 0 
RmL A,,,,-,,,,-,,,---,,,- *--- L 3 
Moatb black, with 5 or 8 lncbes half sIltcate ,,,,,,----- 2 S 
Mostly waste, mntainlng mme chmlfemns badm------ 1 7 
BIB& ore wltb 'L-inch diagonal "dllte" ,,-,-,,,--1-1----,,, 2 0 
Y d w  bhek ore -*,,-------------- * ,--*-------- * 2 2 
Wa~te--,-----,,-,,,,,,---,,,-------~-~------------ 2 6 
HaIf and half ,,--,,,,,,--,, ,, - - I - - - - - - - - - - - - - - - - - -  1 O 
W a L  --,,--,,,,,--- ,,, - - - - - - - - 1 - - - - - - -  1 0 
Half chromlte In wedge~hnpad bands ,,,,---------------- 5 5 
M i w I v e  om, ta mdlum qnallty --------------- ll 1 
M d l y  waste aste,,,,,,-,,,------l-ll------ --,-------- 6 3 
Shippfng  ore-,-,,-,,,,,,,,,,^^^--,"-----------^^- 1 0 
W a ~ t e - - , - , , , , , , , , , , - - - - - ~ - ~ - - - ~ ~ ~ - - ~ ~ ~ ~ -  2 8 
W on?, 40 per cent,-,,,,,--,,,,-,,,--1----------------- 2 6 
ScatEererF mtdners, no eharply defined wall. 

41 4 

Faulting has donbtIm increased the apparent thihcm along this 
line, probabl~ by at l e s t  10 feet, and for a c o m a t i v e  &mate of 
qmtity it may be mnsidemd that the following &ion shows its 
no- rnqpitude: 

Ft b. 
86 m cent ore-,,,---------------,------------- 2 9 
wmte-" ,,---,, * 6 6 
Bhipping ore 4Q per cwt or $em ,_- 7 11 

4 . .  . Dimeinlnated ore, 15 to 20 per cent ,-,,--,,,--,,-- 6 0 

28 2 

T%e highest point on the g d  ore betwaen tb- two m d  . is abut  18 fwt above mean low tide. Them is some poor 
a* 6 to 10 h i g h  still to the smthemt of the main Ida, Tha 
depth blow water level, acclording to the assumption thst it is half 
of tho horizonhl length, would be 65 to TO feet. The i m p d o n  of 
the mine operatam tha t  this mass of om is becorniii larger at -tar 
depths m s  to be comboraM by Medie's measurement of 20 feet 
for  the maximum thicknw in 1917 as compared with 23 to 34 feet 
in 1918, and by a divergence of perhaps 5" or 10" in tho walls. As 

be shown in the tonnage estimate, the part of the om below tide 
at &a Reef mim is doubtless grea;ter than that above, even witbout 
m i o n  of increasing thickness at the lower levels. 
T h e  eonfemt of chromic oxide in this om reached 46 tn 49 per cent 

in tbe p d u c t  of 1917. In the season of 1918 the operators found it 
advmIta&eous to approximate a 40 per cent ore, on account of market 
conditions, thmir emtracts not providing for a higher unit value for 



richex mes It is thus no indimtion of a dedoration in the qudity 
of the ore that the lator shipmsnts have not mainhined the per- 

* e ta@ of the first seasan. During both yeam a m a i n  amount of 
low-grade ore has been broken and not umd which will be avaih.bl~ , 

for wnceutration when the mill is in operation. 
2. -In the low -sea wall just east of the miners' quartera, which ere.; 

nem_the; shore about north of the Reef mina, is a smell e x p m m  of . 
chromh 15 to 20 inches thick and about 20 feet long. The ore is in 
part of shipping grade and has been worked to a slight extant, 
chieffy for exploration. The strike is N. 70" E. and the dip nearly 
verticd A smaller mass to the & m y  well be, m SU~W by 
Mertie, a faulted part of the same deposit, but it wems not to 'be of 
workable magnituda 
3 and 4. In the high sea cliff at the head of the bight northeast of 

Claim Poinh hill is an inaccessible expwm of what m to be two 
much d k p t e d  stringer systems of banded c h m i t e  probably origi- 
nslly parallel and mme 30 feet apart. Their thickness is estimated 
at 8 or 4 feet, and their vertical e-t at 50 or 60 feek The ore 
appaam,to be mostly of low p d e ,  though some of the fallen frag- 
ments m judged tb coptain at  least 30 per mnt of chromib gxide. 
At the base of the cliffs at a distanoe of 1- than 50 p r d s  &I both 
directions fmm the main exposme are many chromite stringers of 
very low grade. Their original continuity with the higher r n m  
is extremely hypothetical, yet the shttttered condition of the muntry 
,rock is such as to suggest faulting, and with the probrtbility that 
the vertical component of the throw is bere, as at the Reef mine, 
much graater than the horizontal component, the change in char- 
aGter of the deposit is not gresOer than might be expected. 

Pi. hbout '15 yads north and east fmm the high wall just q n -  
tioned is a set of aery irregular le- and stringers af chm* a- 
posed fpr a height of 25 feet just a h v ~  the beach At the.ba- * 

are -11 stringers, but in the middle them is some shipping ore, 
Chongh even in t h ~ s  part concentrating ore is much more abmdmt. 
The mrxilntun thickness ia, nearly 20 feet, perhaps through .repeti- 
tion of a smaller body by slipping and faulting. A little of this ore 
has ban shipped 
The w i a t e d  rock is ~lerpentha of brownish mlor, which ap- 

pears t . ~  be especiaITy thoroughly waathemd on acconnt of ita 
proximiQ to the fault zone and mmquent free a m  of wstsr. 

6. At 50 yards east of No. 5,  below high-tide level, is a sh%rpIy 
bounded lms of massive chromite exposed at low tide for rr length 
of about 60 feet and a rnttxirnum width of 26 inches. Fm only 24 
feet, however, ia its width above 7 inches. Ib strike is N. 86" W., 
which would csrrg it very near to the last-mentioned depmit. Under 



llre a d o n  of wave-driven pebble8 and bonlders it has p m d  less 
. .&idmt Chan.the dunite walls, so that it is a p e d  in the bottom 
.i-. .oi a small gully. Thig gully can be seen to continue for some dis- 

~ C B  under watef, indicating a p t e r  extent t h n  is actuaUy. ex: 
Shifting sand and gravel fill this eroded notch at tiplea, 

oomplehly cowring the ore, a8 was o h w e d  on s second visit to 
Itbe l d i t y .  Th i~  chromih was found to have a, specific p v i w  
of 4.37 to 4.4i, and a aample analyzed by Chase Palmer in the 
chchermicd laboratory of the United States Geological Survey gave 
46.84 per mnt of chromito oxid& A white mineral in the cracka of 
this ore ~ppears to be aragonite. 

7. On the uppr dope of the hill abut 160 yards N. ?a0 .W. from 
deposits Nos. 3 snd 4 is a pit made for the p u r F  of developing 
ane of the banded stringer systems of low-grade chromite. This 
pit is abut  30 fwt long> showing an ore-bearing vidth of 118 inches 
at the east  end and 128 inch% at the wast (upper) end The skrike 
of the bands is N. 69" E. and their dip about 70" SE. The best 
of this ore for a thickness of 6 faet H &mated ta carry 25 to 30 
per eent of chromic oxide, and the remaining 4 feet or mom ave- 
perhaps half as much. T h e  silicate conskitnent is partly monoclinic: 
pyroxene of a greeniih color, in place occurring as +inch dikes 
cutting diapgonally across the ore bands,-and partly a IiRfiCoolored 
olivine which weathers to a rusty yellow color. 

About 100 feet S. 78" E. from the pit in a direct line toward the 
exposums in the sea wall is a natural exposure of many chromite 
Btringers, which mag b a continuntion of the same depabt, halted 
and displaced toward the south from that portion uncoved in the 
excavstion. In order to exprsss the legithiate doubt as to the ma- 
.tinuity of t h ~  exposures the length of the ore M y  may be d u d  
  OW^, namely, ta 65 feet, in estimating its magnitude. 

8*- In another tBSt pit 40 feet northwest of No. 7 a similar ere body 
is expo& for s length of 50 feet but is less sharp1g d&ed in its 
banding. It maintains the same strike and has a dip of about 
80" SE. Ita crosg section shows 80 inches of ore, three slrmplss 
from which ham a specific gravity of 3.68 to 3.7, averaging 3.66, 
while on each sideuf this is pooPer are for rs thickne~ of 2 to 3 feet. 
From the specific @&Pity of this ore, on the mmption  tbt 3 3  
is tho density of the silicate constitnent and 4.4 that of the chromite, 
somewhat more than  30 per cent of the bettar portion of the deposit 
is..-% carrying approximately 20 per cent of chromic oxide. 
The S & o r  ore nearer the contacts is judged to be about half as 
rich. 

Another development pit h u t  90 feet to the muthwest is belied 
ta be on the same ore body, though slightly offset ta the right. The 

> *'. 



strike of the b& is Still N. 69' E., and the dip is nearly vertica1. 
The a p e d  ctbsa d o n  m s a e m  25 feet, and the. o e  is moetly of 
similar qvality tn that just noted, though in the wthessterIy part 
of the pit the ore bands eeem to be mom sharply segregated from the 
mk, ~howing 18 or nore b d s  of black, high-gmde om & 
from 1 inch tb 8+-hchm iu thiches.  The thicker bands may fur- 
nish s mall amount of shipping ore. The totaI length of the ore 
m m  is pmba%Iy niom than is indimted bg the two excavations-that 
is, 140 feet, for a considemble number of rich chmmita stringem 
mnging from half nn inch to 4 inches in t h i c k  occur nearly on 
the *.trike at  a dihnca of 125 feet to the northeast. Th width of 
the are bands for the d i m  exposed by the two pits mtty be taken 
aa 18 Feet, for jt is 11 feet in. one and 25 feet in the other. 

8. On the hillside 80 fmt shot  N. 20° W. from the wedmljr o p -  
ing on No. 8 ia a rich ehmmits lem 4 inches wide and 4 or 5 feef 
long. Zt  iia accompnied by many mall& chromite stingers om both 
sides. It ia doubtful if this is a portion of a workable deposit. It 
is interesting on account of a small fault that dEsplaces the ore a b u t  
6 ihches, indicating the preeemm of fractures in this region. Them 
m m  to be scattered stringera over s cansiderable width here, as iu 
an opening 60 feet farther down the hillside in a d i d o n  N. 20* W., 
which was made with the intention of cmmntting by a tunnel to ore 
body No. 8, are exposed a few mall ore bands T h e  strike of all 
theae bands ia a b u t  N. 70' E. and the dip nearly vertical. 
10. What seems to be the largest ehrornib deposit at  CIsim Point-- 

if, d e e d ,  it ia nat part of an originally continuous mass 1,2M 
or mare long mmwting bodiw Nos. 3 and 4 by way of NOR. 7 and 8 
i i t h  this ou-kmp--is about 500 f oet N. 6 8 O  W. from the west ~ n d  of 
Xo. 8 and a little lower an the hill slop. Tt k thus offeet about 260 
feet to the right from the line of strike of the; higher om Nothing 
more definite as to their original continuity ma et p m f i t  be hffered 
than tbe dmrvation that many mall faults have been obeewad in 
the @on, a11 with displmrnent in such sense as to indieah con- 
tinuity if the proper amount of throw were p m n t  either in small 
steps 6r in one ar mare I n w r  b r d s .  

This ore body is the central point in the plans for immediate 
fnture developmmt. kam It the tramway s&rts, and ore b q  
mill, md wharf have been p l d  with mference chiefly to the ban- 
dling of ih oatpnt. 

Thi ore body was onJy very slightly ex& by nn-E mWopF 
and *even when it was h i t d  for the purpwm of this rep- de- 
velopment work bad not p m g m d  sufficiently to afford s dsar view 
of i b  magnituda A partly ancovemd cross section at  the end of the 
tramway up an hmguls~ dope gave the followiag m: 

- - < 



s'%timb at end of t m m w  on depht No. 10. 
m. fn. 

&r cent Cr& ( 1 )  5 5 
aS per ent CrrOa------------------,---,-,--,,--,,--- C 7 
5 per mt Gr& (too rocky to work?) -------,---,-,, 2 2 
60 per cent CrrOa g 
35 pa cent crrOc----------------------------*---+- 10 0 
Covered by mi1 and vegetation --,,,---- _,- 18 O 
80 per cent- CrOc---,-----------------,---,---,,--- 1 6 

In this cross d o n  the ore estimated at 25 per cent chromic oxido 
is by no mans horncpn80us but is made up of streaks of poorer and 
richer material. Two chips from a specimen collected 'to m p m n t  
its amwage quality gave specific p v i t i e a  of 3.79 &nd 403, or an 
a- of 3.91. On the assumptions that the spgcif~c gravity of the 
silicate o o ~ t n ~ t  is 8.28, as found for the purest of the d i d  
m k  (as a matter of fact this rock cantabed a little chmita) ,  and 
that the chromite has a rspecific gravity of 4.4, the om tested would 
contain 63 per cent of chmite.  If either the silicate m h m l  or 
the ehromite actually has a lower specific gravity than is above 
&ed, the percentage of chramite must be greater. Both t b  
conditions are vary probable, because, (1) tas above. not&, some 
c h m i t e  was prwmt in the silicate materid on w h h  the detmmha- 
tion of speciiic gravity was made, and furthemore the silicate por- 
tion of the ore appears somewhat dull as if partly hydratad, and 
( 2 )  the bIwckest pieas of tho chromita show a specific grade of 
only 4.17, though not mms than 10 per a t  of the fragments used 
a p p d  to be silicata 

The position of the bands is more irregulmar than in most of the . 
are T ,  the strike ranging from N. 34' E. to N. 59" E., though 
*$:$:a%& N. 54' E. The dip is nearly vertical, in mme places 
mtl~weater~y. 
In order tO obtSin fbr the parposes of this repor& some idea of-the 

l+h of the deposit a worlunm, furnished by Whitney & 
made mveral mdl excravations along a cross section about 100 feet 
to  the souihwest. Four of these reached bedt'mk, and in d of them 
ope simiIar to that at the miin exposure was fomd. The extreme 
width of the ore indicated by these pits was about 45 feat'? hut neither 
w d  was uncovered. 

A&mg il, cross section sume 75 feet farther to the southwmt he dug 
pits 8 feet apart' to bedrock. Both showed ore judged to be like 

other om, of which the field &hate  was 15 p r  cent of chromic 
oxide d the Irtboratory determination 28.62 per cent. Owing to the , 
soil covering and the irregularity of the bedding it is impossible ki 
decide whether this poorer ore indicates deoreasjng chromih cantent 



along the strike or is simply, as is so frequently obsmved alsekhere, 
a lmmr band inhrhdded with better ore. To the northwt of the 
main exposum the ehromita was found a t  a distance of 25 feet, k h g h  
only digbtly exposed. The total length is thus at lesst 200 feet, 
probably more, and the width may be placed tentatively at 30 feet. 
11. Along the rucky shore where the low-lying west end of CYdm 

Point hill is expmd to the open ocean them are many stringers of 
chromite in more or less detached exposums for nn extreme distance 
of some 500 feet, At the westemmost exposure their strike is S. 
86' E, which would carry them, if they continue an this course nnder 
the covering of vegetation, very mar to deposit No. 10, 1,500 feet t6 
the easL Their dip is 60" or 10' S. They are mostly below high-tide 
level. The ore ia variable in quality, including several lenticular 
bands of high-&ado chrornite 2 to 6 inches thick and 4 to 8 feet long, 
At three or four points er thickmess of 4 feet of fair concentrating ore 
is reached. The variation in quality along the strike is so great that 
no valuable estimate of the amount of ore rich enough for concantra- 
tion can be made, as no length c m  be assigned to the workable por- 
timi, It can ody be stated that doubtless a considerable amount 
could be prmured above low tide, and very likely s larger quantity at 
greatar depth. 

12. About 600 feet sontheltst of the & end of the lad-mentioned 
aeriw of deposit$ also along the shore, is a set of chrornilte bands 
atrikug N. 52O E. and dipping aImost vertically. The chmrnifemus 
zone is about 30 feet wide, with indefinite boundaries. Single layers 
of dean chrornite rewh about an inch in thickness. %me of these 
can be traced continuously for 10 to 15 feet. Of this material 28 
inches, in five or six bands two of which .were about 8 lnches thick, 
was tstimated to be half chmmite. Perhap 10 feet or even more 
night prove to bo of concentrating grade. At 50 feat b #be .& 
is another exposure of similar ore about half as wide. It ii'thougbt 
to %e a prtion of the same bands, offset, as usual, to th0 right tta the 
outcrop is followed. 
13. On the k c h  at the base of the cliffs northeast of Claim Point 

hill b a comiderable mount of chromiferous sand which hhas been 
much concentrated by wave action, though &ill containing a large 
pmmntqp of what appears to be olivine. Whether this is rich 
enough for direct shipment or ghould be further cancentrated had 
not tiem determined at last reports, though it seems highly prob- 
able thst with a mill in operation I;srnoval of more of the-waste 
would lm found desirable. The sand has evidently been datned 
from the friable rock by wsve action. Its quantity is srnnll, corn- 

* ,  p a d  with thb deposits which occur in place, yet it and other oc- 
currences of similar ch~racter that may be hereafter found me 
worthy of consider~tioa 



14. A deposit of chromib of no considerable wnomic importauca 
irr situated in the bmciatd zone near the dtmite boundary about half 
a mile north of Claim Point hill, across the small bay h m  the 
wharf. It amm a~ a chromite breccia in sevemI aeparated masses, 
the largsgt some 6 feet in diameter, composed chiefly of angular fmg- 
menB that appear to have been broken from larger deposits, per- 
haps by mapatic pulsation. Some of the interstitial spaces between 
the bremiated fragments are empty ; others are Wed with o q m d  
silicate materid or with what looks like a talcose alteration p d u c t .  
It is possible that the open spaces hava been caused by reanoval of 
the carbonatad or otherwise nltered silicate constituent. 

SQ far ns their evidence p, thaw deposits may indicate that large 
continuous bodies of chromite are not to be expected in the bmiated 
outer zone of the dunite, the originally large .bodies having b n  
compleGely broken into detached masses, 

No thorough Btndy has been made of the nature of the ehromite 
constituent of the Port Chat11am ores nor of the minera10gic nature 
of thir impurities. For the season of 1917 Lass1 reports 46 to 49 
p r  mnt of chromic oxide in the output of the Reef mine. The pmd- 
uct for 1918 was selected im appm9imate 40 per cent, for the eontract 
conditions made such seIection preferrable to marketing only the 
richest om, as had been previously done. The psrcentage of chromic 
oxide in the bulk ore has hitherto been the main factor considered 
in &&mining quality. For purposes of checking field estimates 
and judging the significanw of specific p v i t y  in determining the 
quality of these ores, three determinations were made an the Port 
Chatham material by Chase Palmer in tbe chemical laboram of 
the United S t a h  Geologicid Survey, with the following wul ta  : 

PR cmt 
Of Ct& 

-It No. 6, speciffc gravity 4.4 - - - - -  -- -----,,,-,-, 46.84 
. (Reet mine) deposit YO. 1, spxiflc gravltp 3-79 ,-----,--- 34.87 
X ) e p d t  No. 10, speciflc gravity 3.58 ------,,-,------------- B.fi2 

The amount of ore present is compuiRd on the assumption em- 
ployed by J. B. Mertie, jr., in his preliminmy study of the scgion, 
that extension in depth was originally substmitially equal b hori- 
zontd.hgth, and that the apncim of srosion which have exposed 
the depaeita ham, in that prooess, removed on an average half of 
each om body. With cumulative ePidenca that the horizontal extent 
is p t e r  than ia shown by the expasum, either on am,unt of fault- 
ing or covering by debris or both, it is difficult to make conserpati~e 
estimates as to depth. Assumptions as to continuity have been dis- 

'Lssa, W. P.. Mln. and Ic l .  Pree~ .  No. 3, 1911, p. 868. 
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c u d  in the d k p t i o n s  of the individual d e p i t s .  Deposits that 
are calculated aa containing less than 100 tons of ore are not in- 
cluded in the mmmatlon, fur the probable error in the larger n u -  
bers is much p;reater than this amounh An attempt is made to 
diwriminate mugIdy between shipping OR, p l d  ~t 40 per cent or 
more of chromic oxide, and concentmting ore, which is a r b i t d y  
d & d  to include t.hat which nrns 10 to 40 per cent. Field &i- 
ma& of quality, in which the judgment of thme who have worked 
with theee o m  was kindly offered and freely d, are made the 
basis of calcdahn. The estimated preen- of chmmite bave 
been found to dm& reasonabl~ well with the spcih-graefty deter- 
minations, thw it shonld perbps be stated that chatnical analysm, 
of which six were made, give an upqec ted ly  high mnhnt in 
chromic oxide for the lean o m  and a lower amount thm was fom- 
seen far the richer specimens. Th- facts can be explained only 
by further investigation. 
In the fullowitlg table the ore bodies are d s s i p a t d  by th8 nun- 

bem employed in the detailed descriptions: 

Disregarding the cunmtrating ore in its crude condition and 
d g  s recovery of two-thirds in the conmtmting p- we 
find that the bl estimatts of exportable ore would be, above tide 
level, 32,800 tons; below tide level, 12,800 tom 

MININO AND 8 W l F M E N T .  

At P o ~ t  Cbstharxr. the mining operations have been m n d d  by 
opan-cut workings, chiefly at the Reef mine. h a t  i n m n v e n i ~  
has been experienced fmm the tides, m a large part of the output 
has ken taken between high and low water. Any considerable 
additional production from this deposit will n e t a t e  an entire 
change of method, as the portion of om a b v e  low watw has b n  



OEROMITP; OF KENM PERlNS0LL 1x1 

-I.y removed. It ia theraforo probable that the next deposit to 
be exploited will ba that numbered 10 in the list of descriptions. 
At this d e p i t  ml&iveIy light stripping will ancover s large body 
of o w  on the hillside in favorable position for mmovaL Open-cut 
methods will reach a large tonnage and may be found practicable 
h~ a considersble depth, for the widhh of the deposit is 30 to 50 feet, 
and the KRIIS am of d i d  rock. 

Operstions on deposit# numbered 2, 5, 7, 8, 9,10,13, and 14 have 
b as yet of rather axplorlttory character, though a littIe ore from 
seven1 of thee deposits has 'been shipped. 

Frrcaies for shipping the Port Chatham ore have been much im- 
proved during the season of 1918. A new wharf has been constructad 
in the bay mrth of Claim Point hill, and it L reported that with 
the r e r e t i o n  of the United Shtes Coast md M e t i o  Survey a 
wire drag of the harbor was carried out. 

In %he REXI Mountain area not 1- than 23 deposits oapable of 
Arrzlishing chrome ore when transportation conditions are favorable 
were observed h place. In addition to t,hhese, 8t least 10 ocxurrencesces 
of @ ore in Jme blocks were noted. Somo of them float indica- 
tions bespeak heavy deposits; others may have been-derived from 
bodies too small or too much mushed to be workable. The abundant 
&.rich-looking chromite fragments east of the main head of Windy 
River have very likely hen in Iarga measure brought by glaciers 
from the great mass to the southeast, on which the Star Chrome No. 
4 drrim is located As ta rule, however, the loose material is judged 
either tn be without much doubt derived from ore bodies not men m 
p l a q  or, if from my of the oro bodies that were seen, to be so loeat& 
as to hdicata in jmmenmfy greater extension of those bodies than 
wes m e d  in the quantity estimates. 

The number of mining claims lmnted in this district is, as nsarly 
as could lx mxrhinecf, 49, of which 14 are held by Whitmy & Lass, . 
19 by F. P. Skeen, 10 by Babcoek & Martin, 3 by Cmmer & Martin, 
and 3 by R. 6. Anderson. According ta common report, all other 
claim made at earlier dates have been abandoned. 
- .Thaw bodies obserrod in plam a t  Red Bfountak occur as rule 
ia.&fim jointed dunita and not in the crushed and hydrated outer 
zone. The single exception is deposit No. 22, which is in the 
peripheral material. Ilenca the location of the Iarger ore meases is 
chiefly on the inner or outer wa1b of the horseshoe ridge. The fact 
that most of them were found at somewhat high altitudes mms due 
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rather to the dt5bris covering of the lower slopes than to a less a h -  
dant supply of dromite in the lower rocks. I f  any portion of the 
a m  is really devoid of workable chromite it would seem to be the 
southeast slope and cliffs of the spur between the upper drainage 
basins of Fish Creek and the northerly fork of Seldovia River. 

The ore bodies in the Red Mountain district seem on the whole 
longer and thinner than those a t  Port Chatham, less markedly 
banded but nevertheless of striking similarity in character. De- 
scriptions of the salient features of the separate deposits will be given 
in the sequentp of their location, following first around the inner 
basin at  the head of Windy River and then around the outer slopes 
of the main ridge. The positions of these deposits are shown on 
Plate 111. 
1. At the northwest end of the high ridge that divides the main 

valley at thahead of Windy River from the valley of its small tribu- 
tary that flows along the dunite contact and parallels this ridge to 
the north is a chromite deposit on one of the Babcock & Martin 
claims. 

Its altitude is about 2,300 feet, and the descent to Windy River to 
the northwest is precipitous. This occurrence is unique in that it is 
composed of two parts which appear to be of different origin. The 
heaviest part is an irregular mass of lustrous black chromite with 
cleavable green hornblende at both contacts and at some points in its 
interior. It has the strike usual in the chromite bands of this vicin- 
ity, about N. 10" W., but its dip is at  a low angle to the east, instead 
of about 45O W., which is the prevailing dip. A sample was found 
to have a speciflo gravity of 4.46, with only 32.10 per cent of chromic 
oxide. (See g. IW.) This occurrence was noted in the field as prob- 
ably mcrystaIIized, and its variation in composition from tho usual 
type was expected. 

The part of this exposure that conforms to the usual type is more 
uniform in thickness, reaching a maximum of a little more than 2 
feet. It seems to be cut by the recrystallized vein, a part of the at- 
crop occurring at their intersection. From its bearing on om genesis . this deposit would deserve much more careful study. As a source 
of chrornite, in view of the low tenor of the recrystallized ore, it 
is probably of minor importance, as its thickness decreases to about 
a focrt within 40 or 50 feet. 

2. The exposire of ore bbdy No. 2 is by far the most extensive 
seen in the district. It is covered mainly by the mining claim lo- 
cated by F. A. Rapp for Whitney & Lass, known as Star Chrome No. 
4. It is at an altitude of about 2,600 feet on a sort of ridge-ribbed 
plateau in the easterly angle of the main valley. I t  strikes N. 8" 
W. and dips 60"-70° W. A section a t  the discovery monument was 
measured as follows : 
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#dim on Btar Chroms No. # ohdm at d i m e r y  v n o m m ~ ~ t .  
Ft. in. 

Dark ore, moetIy oi dipping 'made, contalnlng 58 inches 
oi alllate mctt in five bands, the thick& of whlch Is 
6 iach~,,,,,,,-,,,,,------~----,,- 10 7 

aocg ----,,, * ,,,, -,* ----*- ------------- - -  4 - - 1 2 
Black ore,,,,,,,,,,,,,,,--------------,--------,------ 4 

For 500 feet dong the strike northward from the d h v e r y  monu- 
ment &e ore is in a trench or gully, doubtlm emitvatad by glacial 
adion on the less resistant chrornite. Exposum are fkquent enough, 
in spits of the lmee material, to leave no doubt of the continuity of 
tho om for the whole distance, probably with d y  gradual varia- 
tions in cross d m  At 500 feet from the monument the section 
was 118 follows: 

B&km m - B b r  C h m m  No. 4 claim mrtb of d k m  m o w m d .  
R la. 

aB ger ceat ore- - -  1 10 
- adostls dncdte-. , ,,-,,- - -  10 

10 per eenr o m  ,,,--,,----,,,,-,, i9 
40percentore , - - , - , , , -  1 5 
Rmk - -  - 8 
12p?roentore ~ ~ ~ - ~ - ~ ~ ~ - ~ ~ - -  ll 

9 6 

For the next 800 feet n o r k h d  on the ore the &ingem get far- 
ther apart, hut one rich band m9iutaim a tbichm of 6 tu 14 inchas 
for a dkkncm of not 1- than 500 feet. 

Sonth of the h v e q  monument the bmib can be traced for 
lad feeb to a pint where it is d u d  to a t h i c h ~ ~ ~  of 18 inch= 
of p d  are. At abut  50 feet from the monument there is an off- 
set of 10 feet to the right, showing that faulting has occnmd in this 
xegioa, 

Estimates of quality are b a d  on the appearance of the ore. They 
seem to be comborated by the spec& gravity of 4.16 to 4.25 found 
for the richest specimens. The relative proportion of shipping om 
hem is judged to be unfl~naUy high. It may conservatively be placed 
at holf the volume of the ore body. 

3. At an altitude of about 2,950 feet, on th8 inner w d l  of the main 
valley, about 200 feet blow the summit of the ridge, above the upper 
limit of the talus and nearly south from deposit No, 2, fbre many 
chromite stringers striking N. 80" W. trnd dipping 40" W. Two 

*. 



higher-grade ore bands reach a thickness of 2 feet each. The low- 
grade materid is mostly too p r  @ be considemd workable. At 
the top of the ridge the ore wm estimated by F, A. Rapp, who d e  
the dacult m n t ,  to have a total thickness of 10 feet, of which 
18 inches seemed to be of shipping grade, wMe the mrnhder was 
rated at 20 per cant chromic oxide. 

4. West of north from deposit No. 3, at many points on the rough 
surfam of the westwad-tilting '' plateau," are strinpw of bkh 
high and low grade cbmmih which seem too d l  for separate men- 
tion, as a rub, though four lanses south and west from d e p i t  No, 1 
were noted as of shipping grade, with dimensions of 12 to 16 ihches 
in greatest thickness and 10 to 20 feek in length, Tha dip and strike 
of the ore bodies in this region are in general somewhat pamuel to 
the mountain slope, so that in many pIaces a 1 or 2 inch Isyer of 
chmmite sirnulah in appearance a heavy lens of ore through its 
exposure as n thin layer on a surfm 2 or 3 by 8 or 10 feet. Of the 
lower-gmde bands observed in this region only one seemed of mffi- 
cimt importanca .for description. It is exp& for 100 yards or 
more along the south wall of the stmm which drains this sro-calld 
platean ares, at altitudes of about 2,000 to 2,200 fmL Its continuity 
for the whole dktancs aIong the wall is probable, thoagh it was seen 
over perhaps only half of the distance on nccormt of the roughness 
of the surfaca and the n d t y  of p d g  close under the cliffs 
along thb tap of the talus slope, thns obscuring the view of the are, 
if, as is thought pmbable, it was expod,  The thickness of this 
layer is m e w h u t  more than a foot. It is faulted a t  several places, 
with dkplaoementa of a few inches to 8 feet, The grade of this om 
j, estimated at 15 per cent chromic oxide. 

8. At an altitnda of abont 1,700 feet on ths spar that =pa- 
mites ths main strenm valley heading against t h  north slop of Red 
Mountain from the small brook that beds near the easterly pass to 
the &ldovis River drainage basin is a body of chromite on avhicll 
the Hormhm claim of Whitney & Zlass is loc&M. I t  is e+ for 
about 60 f set with a t h i h e s s  of 1 ta 3 feet. Fally half of i t  ap- 
pears to be of shipping grade. It s h  several small faults, one 
with B throw of about 3 feett, and ends so abruptly as to suggest 
faultkg ns the ceuse of its tamination. To tbe nortl~, diagonally 
downhill, are many s m d  c h i &  stringers in the rocky stream 
beds for a distanm of 800 or 400 prds. ?"ne largest of t h e ,  mm- 
posed of l o w - m e  ore, has a thickmess of about 2 fwt and is much 
antoTted. This rxxumnw, which is at an altitude of abont 1,400 
k t ,  is accompanied by a crushed mne, so that there is much doubt 
whether it is a fanlted continuation of the Horseshoe are body or 
n&. On themwbo2e it seems more probable that it and the many in- 
~meming lqem are in a position nnderlying the H-oa The 



lower ore bands Qtrike s h u t  N. 20° W. and dip 75* SW. Atmvs the 
mushed awe th0 dips am much flatter, as a de,thm& very &able. 

8. The rich btlt m a l l  ore lenses that  ocmr near the two law divides 
to the Seldovia R i v g ~  baain lie in nearly horizontd pasition. The 
next deposit of suffeient importance to be mentioned is that on the 
Star Chroma Na 2 claim of Whitney & Lwa, at an dtitnde of 
2,300 feet on the northeast dope of the main ridge northwe& of kha 
western pags taward Selovia. Good ore is e x p o d  for a dishmca 
of dfeet  with a thickness of 14 to 24 inches. About 200 feet t~ tho 
mutheast is a 12-inch exposure of g o d  are which seems to be con- 
aected by l o w - p d e  strinprs with the main mass. T h m  om here 
lies nearly horizontal. 

7. At an altitude of nearly 2,600 feet on the same ridge with de- 
wit No. 6 and in l i e  towad the high dunite point on the we& 
ridgy is 9n exposnre of f2 ta 15 inch88 of good (40 per cent) 01% with 
s foat of rocky msterial on each side of it which was judged to 
carry only 5 to 10 per cat of c h i c  oxide. Uphill this runs down 
to only 6 inch= of g d  am within a distance of 10 feet. If it con- 
tinuas to widen downward under the talus s lop at this rate it may 
be aajmiderable ore body. The stsike is N. 22" W. and the dip about 
46' SW. 

8. Oa the &elf or m m  plataaa, which is &1y a m a n t  of 
the old d e y  floor not removed by the glacier which, deepened the 
center at an altitude of a little mom than 2,200 fed md about half 
a mile south of the lowe& pass ta Fish C m k ,  is the deposit on which 
tb Jnnesn No. 1 claim is located. Its strike is U. 58" W* and its dip 
45" SW. At the south& end of the natural exposure the cmw wc- 
tion conmsts of 18 hchm grading regu1arly hPm rock to shipping om, 

i n c h  of $ood ore, and 12 inches showing gradation back to wall 
d ,  About 100 feet southeast of this point a pit dug t h u g h  
a M t  8 feet of surface material unmved the chromita with a width 
of 5 fwt of banded and disseminated om, half of which is estimated 
at 30 par cent chromic oxide, and the rast of poorer grade. The 
mvmhg of the ore contained little or no chmmita, indicating that 
it i s  not a rmlt  of weathering .in plaoe but was brought from 
less chromiferons locditiea by glacial gction or hill cmp. At 5Q feet 
northwest of the heavy outcrop mentioned above tha ore attains 
its maxhnm t h i c k  of 12 feat, and at 30 feet farther in the same 
direetjon it comes to a sudden end. Thia is probably at s fault, as 
t b  ~ w a 1  mall step faults in the 80 feet of e ~ p ~ ~ r e .  Until 
t h ~  discovery of deposit No. 2, in July, 1918, this was a o a s i d d  the 
best body of chronite in the district. 

9. The mriw of clhromite layem d 6 M  together under No. 9 
wonld probably be classed as at least three separate depsit9, and 
q J i b 1 y  more than that, if time had been available for cmfnIly 



war* out dl Wih o k a b l e  in th8 e q m m s ,  which are- lo- 
cated in the kmgdar clifls fsuthea&wd from deposit No. $ at 
altitudes of &2UO to 1,800 feet. None of them preeented a t h i c b  
of more than 8 feat of concentrating ore or 16 inches of high-pdo 
ore in a single band. Such bands are locally within a foot or two 
of eacb other, however, t30 that if one were worked the other would 
doubtle~e dm be taken, 

The highest m, at 1,800 feet, cunsish of two h d s  with a 
total tbiclmeas of 4 or 5 feet of concentrating om They &rike N. 
20°-H0 W. rtad have a, westerly dip. 

Abnt 150 feet lower on the mountain side i~ a at of chromibu 
skringim in s, @&ion of 25 feet, two Iayers in which a h i n  a thick- 
ness of 1 foot each Thk wries of bmds e m  be traced for B distance 
of at least 250 fmt, np to an altitude of 5,900 feet, at which they 

. p a s  to h ~ i b l e  cliffs where they can b m n  for perhaps a 
hundred yards farther. They appear to pass under the Juneau No. 
1 lode and are geparated from it by a h v y  pymxenita band, which, 
like many m d e r  ones observed in this locality, i s  parallel to the 
omstringam. They strike N. 6" W. and dip 4 5 O  Wm 

At altitudes of 1,200 to 1,400 beet mar the bum of the c M s  is a 
series of mall high-grade c h m i t e  bands, appmxiddy in 
paralEel position under thm just mentioned. The largest of them 
mainbins a thickness of 8 to 16 inches for a dishmca of not less than 
300 feet. How many of the misted smaller ban& would pay for 
working is lunmrhin, bnt without qu-ion many of them would h 
utilized if the larger mass ware mined. 

10. The Juneau No. 4 mining claim of Whitnep 8t L~FS is at un 
altitude of 1,600 feet, la) yards or so southwest of the 4 1  stseam 
that beads again& the Fish Creek bash at tbe duPiEe mkcL Tbe 
ore body is so near the contact that it is w i t h  thn crushed zone, 
though not ao completely bmken up as the silicate rock nearer the 
boundmy. Ita thi~hss is somewhat variable, mostly 8 to 4+ feet, 
though at one point i t  pinches down to &out a foot. Its length is 
not less than 250 feet. It an& abruptly at the top, doubtlm at a 
fault, with a t h i h e s s  of 2 feet exposed, whgs the nsrth wall is ob- 
s c u d  by i#, that only this minimum thickness could be de- 
tarmined At the lower emd it passes under tdw in which there ars 
many c h m i t e  hgrnmta for 100 feet or mom. These may have 
fallen from the ~ s e d  portion. The chromih body strikes N. 8 2 O  E. 
and is p r a c t i d y  vertical in dip. It seems to be largely of -11ent 
quality, though its crushed wdition renders it9 appeeEenm some- 
what &normal. 

If. A qua* of a mi le  m t h  of the lowest paas between Wmdy 
River and Fish CmIt is a heavy chmrnite bmrnd that apparently 
cmssee the maia ridge, which ie hem double for a considmbh &- 



hma, the two parallel cmta being mme 1bO feet apart. At the esst- 
efly crest excavation by F. A. Rapp in the crumbly chromifemus 
1- materid uncovered the ore mtt a depth of about a fmt with a 
cma section, beginning at  the north, as follows : 30 inches nesrly half 

' chromite; 48 inch= mmt1y m k ;  84 inches good ore, of which af; 
least two-thirds is of shipping grade. A hundred feet away down 
the mountain side to the east the ore has an ensterly drike and nearly 
vertical southerly dip. Its &ion at this point shows 18 inchas of 
dipping ore snd 78 inches esthmkd at  half chromite. About 90 
f& higher this &ion revealed 92 inchm of om, at least half of it 
&hated to run 40 per cent chromic oxide or b r .  This deposit 
may have been originally a, part of No. 9, above described, bit the 
in*- terrain is with difficulty a m i b l %  even where not cov- 
d with talua, md the relation was not proved 

Toward the, west chromiferous float can be traced continnaualy to 
the top of the we& ridge, whence a low grmrde band perhaps 8 or 4 
fwt in thickness can 6e seen in the vertical rock wall with a mderate 
d ipabout  45O-to the south, 
12. From deposit No. 11 tbe main dunite ridge m a  due southwest 

for. MI0 or 000 yards to a culminating point which a p p m  by 
ariabid detennhtion Q be h o s t  exactly 3,000 feet ahva the =a. 
A b t  100 yards northeast of  this summit thrm bands of chro3nit.e 
~ p p r  from bloch and fragments not exactly in plam tu crm the 
crest of the r i d e  They am 50 to '15 feat apart and appear to h~hve 
a thichess of 23, 5,  ~ n d  2 feet, respectively. Tim I a r g e ~  one is 
thmght to mntinue along the westerly dope of the ridge aed Ito ba 
i d e n t i ~ T w i t h ~ n o m ~ y l a r r r ~ b y N . C l ~ b e r g f o r W h i t n e y L  . 
Lass. He dewribed it as on the back side of thii m o d i n ,  and one 
of his monumm29 was seen at an altitude of 2,700 feet on the gpur 
that- h m  this paak and divides the two main heade of Fish 
C m k  ?Dm fog was so thick at the time of the writer's visit, how- 
m r f  h t  this identification could hot be confirmed. The deposit is 
said to be 2 or 4 feet thick, mostly of rather low grade, and ta dip 
south. 

13 and 14. Deposits Nm. 18 and 14 are probably either parts of 
the same ore band or diffarent bands in a closely related wries 
Both nearly follow the 2,000-foot level at the southerly b a d  of 
Fish Creek, strike abut N. 20' E., and dip at a variabIe w l e ,  
m d y  much less than 45", to the east. Yo. 13 is north of the main 
st- and can be followed along the mountain side for n Wee of 
fdly  50100 feet. It is broken at many points by mall faults. Ih 
thichesa ranges h m  1 to feet of fair concentrating ore, with 
only a little thd appesrs to be as rich as 40 per mnt chromic oxide. 
T o m d  the north end them nre three bands of chromite, a h  more 
h s faot thi& in a =don of 1QO 00&, one of which is probably 
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the &Ok&huatian ~f this layer5 though this continuity is astab- 
ody by the r>ccmr;Bnce of chwmite of similar rather low grade in 
the blwks fdlm from the clifls. Still fadher, about 800 yards . 
south of the 9,100-foot divide, between the herrds of Fish Creek, s 
wrtinn of  o m  of thew ore bands ~howa B inches of nearly shipping 
grade underlain by 5 or 6 feat of poor disseminated om. At thk 
point the strike is N. 51° E. and tbe dip 5 5 O  SE+ No. 14 cm be 
followgd for mom than PO0 feet, beginning near the main stream 
and following appmximately the top of the tdns slope toward the 
divide b e e n  Fish Creek and a bmnch of SeEdovia River, Its 
thickness is nowhem lem than a foot dlnd in mme places mh 2# 
fwt. M& of it ia only of mnmntmting grade, though in many 
places them is soma hkh-grade material, at one point red ing .  a 
foot in t h i c k  The dip of the om becomes flatter toward the , 

8onta 
$8. In the hpper cirque ~t the head of the south branch of Fish ' 

Creek at aa altitude of abat 2,350 feeb muthe& of tha stream, 
is a band of chromita from 12 20 24 inches thick, which is isimrrted 
to carny 85 per cant chromic oxida Towilsd the soul;hw& it is cut 
off by a fadt. About 50 yards distant and 80 feet higher than this 
faulted end am mme low to medium p u l e  stringers whioh are 
judged to ba the continuation of the same om body. To the north- 
it passes under the talus with a thicknw of 2 feet and with seemingly 
increa&ng magnitude. 9b .main  exposure is some 50 or 60 feet in 
length 

16. High in the wall of the cirque, about northeast of deposit 
. No. IS, is a b l d  that looks at a d- lika very rich chm- 

mita This appammce rreems to be canhued by the presenm of 
h i g h - m e  float in brge blocla at the foot of the in-ibb cliffs. 
The sn@m that this deposit may be a conthaation of Nu. 15 is 
rendered plausible by the inmewing diw of the chromite bmds in 
that dipadion The p m w  of a heavy pyroxenite band below raises 
the further ~ i ~ n  whether it may not also b a prt of the ore 

. &ringer on which Jizneau No. I claim is locakd (deposit No. 83, m 
that alee seam kt be; underlain by a similar pyrorrenite lsyer. 

I?'. In the pyramidal peak between the two low paeses from the 
h d  02 W i y  River to the Saldovia River drainage basin them k 
at h s t  one chromite body of wmiderab1e magnitude. It is covered 
by ra mining claim of F. P. Skeen, It is not well e q d  on the 
north side of the aountein, though it9 nearly horizontal p o e i h  and 
the prmmee of oonsidembla chromite float, part of it very rid in 
a p p e m ,  wodd indimte its probable extension to that slope. On 
the northwest declivity, howem, at rn altitude of abut 2,400 feet 
and just above the talus slope, it shows for a diihnm d some 850 
fe& At its W e r n  extremity it is cut 08 by a fault wt 



but pmbbly not great magnitude. For 00 feet it maintab aa aver- 
age thickness of 4 feet, then gradually fmys out into a ssries of =pa- 
rntsd l m s ~ ~  to the south. There are several small faults, of which 
the largest has a displacement 02 sbont fl feet, showing relative =is- 
ing of the southerly bf ock 

The ore contaim mme high-grade lensas but is chiefly of god can- 
centrating type. Below this om them is much morn chfomite in the 
talus blocks down to the 2,000-hot level than would seem likely to 
haw been derived from a single layer of this magnitude, but no 
other was seen in place. 
18. At an altitude of 2,400 feet on the southerly spar of the high 

point half s mil0 west of Red Mountain is a chnrmite body which ' 

strikes N. 24" W. and dips 85" SW. At its upper end, where it * 

shows about 4 feet of fair concentrating om, it is cut off by a fauk 
' 

Downward it passes under the tdus but reappears a t  a didanca of 
.some 120 feet with a, cross section of 112 inches of rather rich con- 
centreting ore, 80 inches of mck, trnd 20 inches or more (the lower 
wall is not exposed) of rich concentrating ore. Float at lower alti- 
tudes would indicate that the ore body oontinues down the spur with 
@ gnality and in considefable size. 

$8. On the spur running nearly south from the summit of Red 
Mountain, at an altitude of about 3,000 feet, is considerable low- 
grade chmmite dhbris, indicating the locality where a very large ore 
body mmes the spur. The crest of the spur is marked by menu- 

' ments w the dividing line between claims of F. P. Bkeen and Rab- 
cock & Martin, Skeen m d  B a b k  having m d e  the discovery in 
common. The ore wart not observed in p l m ,  as was e?rpected, on 
account of the lateness of the hour when it wm reached, though it 
httd previously been seen from a distance near the top of the cliffs 
fhat constitute the flanks of the spur. Mr. Skmn statas that it is the 
lnr& body of chrome ore seen by him at  Red Mountain, the next 
1 a r e  being depsi t No. 8. 

20. At, an elevation of about 2,600 feet on the muth&rIy dope 
of the rugged ridge that runs northeastward h m  Red Mountain, 
just at the top of the Mus and approginataly a third of a mile from 
the pass (on the dunite cantact) between the upper and lower por- 
tions of the Windy River valley, is a body of banded chromih Its 
thickness is 3 feet where it pasees beneath the talus, and it can IM 
sew .to maintain s thickaess of appmximately 2 feet for 200 feet or 
momnp the steep cliffs. It strikes almost exactly north tlsd dips 

70° W. Near its lower end is an offsat to  the right of nearly 
20 feet, and in the higher portion three or more faults of somewhat 
less magnitnde c a n  be seen. The ore was judged in the fieId to Lw 
behr than haIf chromib. A sample taken to show its avenge quality 
was fonnd to have a spec& gravity varying from 3-73 to 3.87. 



21.Ontheri&p.tbaem S.16" W.fromthepss j n s t m d d ,  
at an &ikude of P little more than 2,300 feet, are thrm gmall c h i &  
deporsits, covered by a mining claim of F. P. Skeea Tbe large& 
of these shows a thichm of 2 feet of ore that rens abut  30 per ce.nt 
chromic oxide for a distance of  8 feet. The smaller deposits, just 
above thii one, are of better p d e  but have thichess of only about 
a foot. 1U1 t h e  are s;ppmntly h&ted by faults. 
22. In tha bed nf the m a l l  stream that flows near the dnnite am- 

t a c t  100 yards or so northeast of deposit No. 21, at an altitude of 
about 2,460 feet, is a mass of ehmmite which lies withii tha o h r  
mushed zone of the dunih It is much slickemsided and shows a 
thickness of 2 to .4 feet for about 30 feet. The om irr of good 

' 

quality, but ita crushed condition renders c m r n p r k n  with the ordi- 
nary ores of doubtful value. The character and distribution of 
1- material mgpst that the ore continues for some distance, per- 
haps la) fee\ downstream from its lowest outcrop. 
23. At an altitude of 1,100 feet in a shauow gally near the 

smaller (southerly) of two smams that flow northwestward into 
Whdy River through the valley caused by erosion of the m h r  
rocks at the dunih contwt are large blmb containing at l w t  f or 
8 tons of excellent chrome ore. In one block the croea d o n  s h d  
16  inch^ of 40 per cent to 50 per mnt ore, 5 inches of wash, and 7 
inches of ore of the aama grade as the thicker layer. About 100 feet 
to the north& in the stream bed are three I-foot stzingers of low- 
g m d ~  chromite dxikiag N. B0 W. and dipping about 60" SW. 
Whether the bloch were derived from the slam8 om body that ap- 
pems in tha outcrop is doubtful, but they are certainly near the 
game @tion and indicate either an improvement in the quality of 
the ore along the strike or the pfesence of a second deposit of same 
importma 

Stream, glaciers, and fmst have moved' 1- rock fmgmda so 
widely that it is donbtful if MI of -ntal rock in the Red 
Mounfain dunita area mnld be found without mrscrmopic chmmite 
stringers at the &ace. Yet there are many places where unusual 
accumulations leave no doubt that a workable chromite ore body is 
near at hand. There nrs also localities wbem rich fmgments occm 
in mch a manner m to show that p o d  ore extends for a considerable 
distance without evidence that its t h i h m  is sufficient to  render it 
workable. Some of the most promising of t h w  are mumnces d+ 
scribed M o w .  

From a point just mu& of the paas between Windy R i ~ w  md 
Creek down the steep Mus dopa Ward Windy River them are ' 
nnmemus flat &mite fragments, m&ly mder 3 inches in length- 
They &end fir at least 200 feet, The -best of the ore is mottled and 
has the cump&tion shown in anal*s No. 6, page 122. 



A hundred feet M o w  this on the Fish Creek aide, occur some 
'mthmd bl& and fmgments of hi&-&$ much slickensided 
chmmita in the sofi-weathering r x m W  zona 3'bsse continue for  s, 
distance of more than 300 yards downward, vsryimg in abundance 
and mching abouE a foot; in maximum size. 
On the r i d e  between the two heads of Fish Creak, about 150 y& 

west of its low& point, is much brownish porouslooking chromite 
(analysis No. 5, p. 122) in blocks up to a foot or more in size The 
small fragmats extend down both slops of the ridge for 200 or 300 
fact. Their abmdmce indicates a very large ore M y ,  though a 
LiMe digging in the soft chIoritic contact rock failed to locate it On 
the m e  ridge, less than a hundmd yards S. 25" E. from the Iow pagq 
sm many small ore fragments indicating a f air-sized ore body of ex- 
d e n t  quditg. The fragments continue less abundantly and of 
p r e r  @e upward along the ridge to the southeast for 200 or 300 
yards fader. 

hrge  blocks of high-gmde ore occur in Ehe m o h  at an di&lde 
of some 2,000 feet just north of the main sbutharly bmch of Fhh 
Creek. These may have come from deposit No. 16, aesn in the cirque 
higher up, but are so abundant as to sag* s much nearer source, 

- as thq would probably have b m e  more mat ted  in traveling 
so far on the ia 
In the p w  between Fish Creek and the Seldovia River basin ou 

the dnnite contact at an altitude of 2,100 feet them me a good many 
rich-looking chmmite fragments as much as 6 inch= in diameter, 
T h y  extend soma distance downwad dong the contact on the 
Ehldovia River side, but if p m t  on the slope to Fish Creek they 
are covered by a large mow bank and talus from above. Similar 
occumnoes were observed at the dun& contact at smml pints 

and mu& of Red Mountaia 
Naar the discovery monument of F. P. S k ~ ~ a ' a  Big Chrome Na 1 

daim, at an altitude of 1400 feet in the eontact mlley which dopes 
northwestward to Windy Rivar, are very abundant chrornite frag.- 
manta 2 or 8 inches in 143qkh and estimated t o  contain 30 to 45 per 
cent chromic oxide. Them fragments doubtkw mark s mnsidemble 
ore body. 
Only thcee ocrmrrences of chromih flmt in the inner basin of the 

Bed Mountain ridge will be mentioned, though many more of less ex- 
tent w m  seen. Two of these are thought to ba very probably derived 
£mm dm bodies in place, already described. They are both on the 
rongh d a c e d  plateau on which deposits No& I and 2 are situated. 
One of them consists of widely scattered high-grade blocks from a 
few p d s  to half a tun in weight, some lying on bare dunita and 
some piled with other detritus, seemingly carried northward from 
& p i t  No. 2 by glacial action. Many tans of excellent are could 



b gathered from the surface, The other one ocrmra at the muthw8st 
edge of the platsen dong its southerly half and 0 0 ~  of h e w  
hP& of dunite, in which are many stringers of banded chromita 
One block, 25 or more feet Iong, perhaps from deposit No. 8, was 
cut by a %foot layer of concentrating ore estimated at 20 per cent 
chmmlc oxide. A mixture of high-grade and l o w - M e  qm in 
rrbundant bl& occurs at an altitude of 1,800 to 1,700 feet on tho 
slope N. #Io E. from the pyramidal mountain betwega the low passes 
toward Seldavia. 'Sha larger blocks show at least 6 feet of mncen- 
trPrting om, and m e  of the mallet rn- a foot of fair shipping 
ore. 

The quality of the Red Mountain hmih  has not h ipvssti- 
gated with any degree of thoroughne88, though much material Im 
be~n o o l E d  upon which such a study might Im based h 1 y s e s  
made by Chase Palmer in the chemical laboratory of the United States 
Geological S m y  at the writer's requast Fcero di&d to the deter- 
mination of Cr,O, in the aberrant varieties, as the great similarity 
to the Port Chathsm'material, combined with the hi& percentage 
reported by Grant1 on a c h d h  from t b  (the exact lmality 
is not statd) ,  l e a v ~ ~  no room for doubt as to the general qaality'of 
the ore Mr. Palmer's m l k ,  together ~ 4 t h  field edirnak an the 
same +ens, are as follows : I 

dn@&!ae8 of c h m i t e  ore fm Rea rtloasntafn. 

Of thesa specimms No, 4 does not appear to aantain any foreign 
mabrial. It Is from the recrystallbed part of d e p i t  No. 1. It 
shorn a p a t  divergence from the magmatic o m  in chromic oxide 
content end its slight atkraction by the magnet wouId suggest a high 
percentage of h n .  halys is  NO: 5 was made m materhl from the 
pass between the heads of Fish Cmk, and No. 6 on a specimen from - 
the main ridge at a point 100 yards south of the lowest divide be- 
tween Windy Rimr and ths north branch of Fish Creek These 
two analyses indicate that the somewhat 9ponn textaxe is & iii-- 
cation of inferior ore. The porosity may bc duo to removsl of some 

0. a Qwl. Bnmy Bull. 887, p. 288, 1DEb ; 67 per cent Ct& la dven as thc mmlt 
obtnlned by C. E. Boydun. 



of the interstitial silicak The impurity seems to be olivine in the 
mottled ore and is Tery likely the same mineral in the  other porous 
specimen& 

T D H N k a  

Calculations of the amount of chmmite in the Red Mountain d ~ -  
pdta were made on the same basis as for those at Port Chatham (p. 
110). This method of dimate assigns a aery larga ttomga to  the 
d e w t  on Star No. 4 claim-in fact, so much l a w r  than to any 
others in the region hhat some hesitation is felt about its accuracy. 
However, the excellent exposura of thk deposit at the surface leaves 
no doubt as h its longitudinal extent, so that it mould be quite 
as masmaable ta infer that the longitudinal dimension of the other 
& p i t s  has been undeiwtimatad on account of p r  q i o m m  or of 
f a d t i q  as to  -ma an overestimate of doptH for the Star No. 4 
om body, merely on the. Gwis of inequality in s h .  On the whole, 
the alternatiae of low estimate B m s  more probable, though the 
fador of unmrtainty rts to depth should never be lost sight of in 
considering the sigdcantx of these tonnage fignres. 

IhcEusive of those m a s e  which do not appear ta contain more 
than,500 b, because this amount is within the limit of prdbabIe 
error of the larger nmnbera, the folloming tabla brings together the 
detailed gstimatm for the larger depasih: 

Butinaated qwntitp of chnwnfte ore ns caloulated #ram fh% obwi:eU d4m&ons, 
In tons. 

&i ,  as hfore, a recovery of two-thirds of the chromita in 
the concentrating ores, we find that the estimate of total exportable 
om in fie Red Mountah district bmmiea 195,600 tam, 



124 M ~ K E R ~ ~ .  RESOURCES OF d ~ d s m ,  fsl~. 

M-O A N D  &HXPMENR 

No mining o p t i o n s  other than exploratoq work barn been csr- 
ried on at R d  Mountain. Even the routa of shipment h a  not yet 
b n  decided upon by the holders of chromib claims, though Wbit- 
my & Lass devoted a gbdd deal of effort during the sammer of 1918 
to Mirig a fwibla routa for transportation of Imm or d i l y  
a d M e  ore in - insistent demand should arise. 

m e  amount of ore above ma level at Port Chatham, on tha m+ 
sumption that &rial containing 10 per cerle of chromic oxide can 
be profidly coacentrated, hesz beex1 astimatad at 32,500 tons, Below 
sea level them m y  well be a much p t e r  mount, .as the lower 
deposits afa as a rule richer md havier than thm at higher alti- 
tudes, which is in nocord with the theory of wttling in a moltan 
magma. But even by the same prmm of calcdation that was used 
for the ore above sea level, the exposum examinod l e d  ta an d- 
mate of 12,600 tons b l o w  tida The availability of om below water 
level is extramely probE.ematic on account of the p a t  prevalence 
of jointipg in the dunik Thege jointa are so open as to d t u t e  
a mrious menace of mine flooding. 

The amount of chr0mit.e in sight at 'Red Momtain is placed at 
195,800 tons. This is a minimum figare, for no estimate wea made 
of the quantity of ore in thosa depsits of indeterminable size whose 
sxisteinm is hdimW by wry r i c h  float at eight or tan widely sep- 
a n i d  localities, nor has m y  account bsen taken of the large area 
c a v e d  by talus and morainal detritus, which presumably is as rich 
in chromih ss the e x p d  m. If this l& pmtllupticm were 
made a basis for calculation it would at lwst double the &hate 
of chmmita prwmt, for more than half the dunih amra is mvemd 
bgIoose& 

It should perhaps "be emphasized that one main festum of them 
d e p i t s  which lends uncertainty to the =timates of quantity is 
their bdency  to divide, along; their skike, intu parallel bands, grad- 
ing thus into immense low-grade mssses in which the dimensions 
of workable material can not be d&d. Such deposits sm e i h ~  
excludad from the computations or are assignad only snch s h  fls is 
indicated by the mlafiveIy homagen~ous portions. 

T h e  unusnal m n a e  or cwn.tinuiQ of the E d  P & d s  
chromite bodiee pfomiws to render a deviation h m  the open-pit 



method of working' both h i b l e  tuld ulthate1y necwmry. Cross- 
cntting at levels much below the outcrop may be found to save hoist- 
ing of the om and to redurn t;he distance from mine month ta &ip- 
ping point. One obstacle to underground mining will donbtless be 
the .occarrence of numerous faults, though mme localities have mf- 
f e d  much ]ma faulting than others. In plmning mining operations 
it should be hm0 in mind that in those places where the strike of the 
faults nearly coincidm with that of the ore ?bodies, as near the Star 
No. 4 pros@ at b d  Mountain, continuiby in depth mBy be much 
less than dong the surface, though extension in depth is ta be 
expmkl when the continuation is located. 
As irn emergency pmoeclure the gathering of scattered fragments 

of ore at the surface in the Red Mountain district might furnish 
semd hundred tom T h e  m d s  at claim Point and some stream 
gravels near R d  Mountain suggest the further possibility of wash- 
ing, though only on a relatively small mla 

, So long as chrome ore containing 40 or 46 per ant  of chromh 
oxide is marketable, it will doubtless pay to c o n h e  the present 
p k  of hand sorting except for the few deposits that may be 
found ta yisId ore rich enough to ship as mined. But there will 
always be a by-product of low-grade ore which must be handbd 
even if it is not utilized. There are alsn l~rge masses cumposd 
cl~iefly of low-grade ore which would nut repay the cost of exploih- 
tion if only the shipping ore were marketed. Much of this matarifil, 
say &at k n g  above 10 per cent c h e c  oxide, wiII doubtless 
prove profitable to oncentmite by washing. Concentrntion has been , 
found feasible at several of the Canadian deposits, where, h o w e v q  

t- se-tine in&d of olivine m m s  ta be the chief impurity. At 
Claim Point a milling plant is being installed, after a sari- of testa 
conducted in on0 of the mills regularly operating on gold ore near 
Juneaa This milling project has been undertaken at Claim Point 
even with the n ~ i t y  of pumping or of bringing wrrter acm the 
bay from the creek h the north. At Red Mountain the water supply 
is ample up to an altitude of 1,900 or 1,600 feet. On the whole i t  
may be &hated that one-half to three-fourths of the available 
tamage of chrornite in this mgion would require mnmntmtion, and 
if it shall be found that ore carrying less than 10 per cent chromic 
.oxide mn be profitably milled, the tonnage of available chromite 
d be much p a &  than these estimak, though, of course, the per- 
centage mitable for direct shipment would be leas than m- 

E9perimenitd determination of the relative Wavior of olivine, 
pyroxene, and serpentine under mil1 tests would be of much pracs 
tical intarast, In the Light of present experience economic bandling 
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of these depits. wonld seem to require the installdon of mn&ntmt- 
h g  madhinery. 

The spongy and friabl~ ores will doubtlms lend readily 
to crushing, though the problem of slimes may prove tfoubI~somg 
especially in ore fmm the shsUamd areas. 

The remptallized chromite and possibly mme of the original 
m i n e d  can not be bmagbt by concentration to a high content of 
chromic oxide, for the chrome-bearing minerd, even when in a pure, 
m i x e d  state, is a l o w - w e  om. 

-PTdTIOW 10 TmEWATga. 

At Port Chatham tho problem of reaiching t i d e m h ~  is simple. 
The new tmmway p m m h p  suffice for tha 1- depsit on the 
northwest slope of Claim Point hill. For the higher depb%its on the 
northerly side of the hill an extension of this tramway qstsm may 
b found satisfaetory, though the alternative p d u m  of tunnel- 
ing frmn a point near tide level, entering the high sea wall 3 
the north& bight, is sugg.ested by the possibility that the chcbromite 
stringem e x p o d  in this cli fT are continnous with khose in the higher 
pits. M my rate the lower ores can be taken out En this way until 
they oww ta mpay working, when it msy be @hlo to fona s mom 
d e h i t e  opinion as to their mnnection with tbe upper depesita All 
other known ore bodies at this locality am practically at sea lml or 
M o w  it. 

At Bd Momtab the tmmportation p d e m  is much more diffi- 
cult. Zn fact, it is a group of problem$ for the chromite m t w s  a t  
both high md low dtitudes on the inside of the horseshoe ridge and 
also at many dkmnnsctecl pints on its outer dopea It seems prob- 
able b t  mnrnrted planning by all the holders of chromita propertiss 
in the region wodd be in the interest of ultimate economy, thou@ 
only fnrther development of the deposits combined with m m h '  
m v e y s  of the po~sib1e routes can Earnish a M y  sound basis for 
a h d  decision as to outlet Practicral miners who haw studied the 
situation seem to agree that the aerial tram promises to-be the best 
means of making the initial descent from the higher ore bdies 
towad tidswatar. It is W b 1 ~  here, howeverT as wrm suggested in 
the dimssion of Claim Paint, that if some of the lower depmits are 
worked first they may furnish underground mmss to those at gm*r 
altitudes, Though sufficient data m q  not be at hand for making 

'final decision as to the best appmach tr, water tPansporWion, some of 
the f eatnms of the various routes may be m p d .  

Tutka nay hns exaellent depth of water and is only 6 d e s  fmm 
the inner basin of the rted Mountain Ridge. The mute to it wodd 
Isad down the opegl va l lq  of the northwad-flawing poTtion of 



wmdy River for @ miles, then over a low divide estimabd to be 
st an altitude of about 800 or 850 feet iato a myon-walled head 
of .J&olof C h k  ,Whether the east w d  of this canyon would ba 
as difficult as the west wall is more or 1- a &r of oonjmtnre, 
but it appears to be easier as men from MOW* The approach to 
Tntka Bay after d i n g  the low, %at land is.also somewhat of a 
problem, IIB the natural opening through the ridge that follows the 
southwest shore of the bay is narrow and steep walled. 

Jakolof Bay is at abut the same distance f mm the dmite area 
as Tutka Bay. upper part of the roah to it would be iden- 
ti-1 with that of the Tutka Bay mllte except a facility in the lower 
mum might indicate a different location &her up. The Jakolof 
poadstead is mom rocky and shallow, however, which might n w -  
sitah a longer road ta navigable water. ' 

Fish Creek, enbring Cook Inlet gt Baraham Point, would lead 
Q any depth of water that might be desirsd at the dock hrminal. 
It touches the chromifmus m k  at two p l w  on the outside of the 
r i b  As seat from abve, the valley of this stream looks passable 
for a rOtld a h r  the h t  steap dment over glacirrl di;bris hss been 
accomplished. The distmce is approximately 8 miles. This muCe 
would sewe three or four @ deposilts of chromite but is cut off 
from the inner basin by a rid* more than 2,600 feet in altitude, 
exoept by the roundabout way of the headwaterg of $eldovia Rivsr, 
where there am two pas= at a height of less than 2,200 feet, 

Seldoviib Bay has the advantage of a well-charted harbor and a 
popdated town. The route h r n  this point to Red Mountain would 
reach clunite at an elevation of 1900 to 1,MO feet above ses level. Its 
length would be 8 mil= or more. The two pssses ta the inner b i n  
are at an altitude of about 8,150 feet. The lower part of this mute 
L to be along a very steep rocb mountain side. Its upper 
end b over alternating flab of glacial bulders and rather &mp 
rocg w Wus slopes. 

R d q  Bay appears to be excluded from consideration by the ex- 
M y  dangerous character of its harbor, coupled with the fact 

- that Port Dick is equally acaesible from the l~ndward aide and 
incomparably safer by water. 

Port Dick has dm6 water within a mile of the head of the bay. 
The mdgu~~t iou  of the bay is such that tidal currents are moderab 
for @is..egion. The Palley of Port Dick Creek leads to that of 
W- Eiver over a flat divide estimated at 100 feet above aae, level. 
!t& dimate is based on an aneroid reding of 75 feet st the flat 
sphagnum meadow nsar the head of the creek, together with the ab- 
sewation that no dividing elevation wl~s discernible from a height 
of 400 or 500 feet on the mountain slope north of the meadow. The 



Port Dick mnte would -h the southeast end of the dunite & 
with a length of abnt 8 miles, bving emy grad= to the point where 
an &a1 tram might set down a m  from the two or t h m  outer da- ' 

posits which it would directly appro& W e a  wonld be moder- 
' 

ate dm by way of the Windy River valley around to the inne~ basin, 
but the distanm would be 7 or 8 miles more, and there is mid to be 
a steepwalled narrow canyon with at least two waterfalls in the 
middle sf this mute. 

The mgpt ion may hally be made that m om road at an ele- 
vntion of appmximatelly 2,000 feet around the outer ~lapes of the 
dunit might oonnect all the peripheral ores with Barnbarn Point, 
Seldovla, or fort  Dick, while mnmction with the inside might be 
made over one of the 2,160-foot passes to the Seldovia R i ~ r  valley 
or pmiblp by tunnel an pay ore at any one of the mwfal lower 
chromh bands. The northerly head of Fish C d c  would aeeln 
most promising for the latter method of development if it were to 
b considered at aU 

Investigations by Whitnsy & Lasa into the po&biIity of an 
inaxpensive wagon road for emergency shipment from the inher 
side of the h o d o n  ridge, whers the bast of the hown d m m o  
deposits am situated, led to an advema conclusion, on aceout  of the 
ahpnm33 of the canyon walls and the occnmence of waterfalls both 
dong the mmsa of Windy River and along the msll dreams enter- 
ing Jakolof Bay with low divides to the Windy River basin. 

f re ' i t  mtes will doubtless ba a permaneat f h r  in the 
aPBsEran chromits prodadion, as the lack of a local market is likely 
to continue hdehiteTy. With these rates as i t  p m n t ,   SO an 
to k%ttIe, it seems probable that the expnm of delivering K m i  
are at Pacific mast points need not be greater than that for ore 
from mimy of the California and Oregon deposit9. 

The location of some of the Kemi deposits at or near tidewater, 
where the om can be cheaply loaded into ocean-going vesselq gives - 
them m advantage over the California depmits, most of which am 
in mountainous districts remote from the c o a ~ h n  dvantnge that 
compmmtes in pa* at least, for their greater distance from h e r i -  
can markets. While it is skill uncertain whether any chrome ore 
m i n d  in the United Sh* or A l h  can gumeshlly tom* itk 
peace times with chrome om from Rhdesia md New Caledonis, the 
outlook for tb Kenai deposits appears to be at least 8s hvora16f~ ' 
BS for those of Califomis md Oregon. 
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=C1?1 DEWELUPMENTS IN THE MATANUSRA, COAL 
FIELD. 

By TEEODORE CHAPIN. 

mTRODuCTxON. 

The following report is based m several weeks' field work done 
at different times during the Bummer and fall of 1918 and includes 
developments up ta the end of 1918. 

The Matunnska coal fields are in the valley of 1Matan11~ka River, 
A tributary of Cook Inlk from the Talkeetna rand rlhumch moan- 
tains. This region has a special interest on wcamt of the control 
and operatiob of two coal mines at Eska and Chickalmn which are 
being developed by the Department of the Interior through the 
Ala~kan Engineering Commission. - The ma1 mines of the h.iatanuh VUey am from 50 to  75 mila  
f m m  the tomn of Anchorage, which was established in 1915 a9 
divisional headquarters for the railroad and as a shipping point 
and landing point for constraction material. Anchorage wss a$ 
first known as Ship Creek, the earn6 of the stream on which it is 
buik ItisonKnikAfm,abranchofCook~et,andisopp~~ . 
Knik Anchorage, the head of steam navigation for ocean-going staam- 
em on b k  "Inlet. Anchorage is the neawst point on the m a & -  
from which the 31 atanusk~ coal can be shippd, and is now comedad 
by mil with the town of Sewad.  Under natural conditions B S k  
Arm is considered a dosed port during four or five months of the 
-vesr on amount of the ice in the inlet. Engineers of the Alaskan 
Engineering Commission who hava made a spwid study of ice ' 

oonditions on Knik A m  believe, howeve:, that thme diffi~dties can 
be overcome and that terminal f acilitie~l and docks now under cbn- 
W c t i o n  wilI make Anchorage an open port for ocean-going vessels 
for a Larger part of the year. - 
,- -me coal mines are s~rved. by the Matanu8ka branch, a spur of the 
Govement railroad now under construction from h a r d ,  on the 
Paciiic seacoast, to the interior. The Matanuska branch learn the 
m& line at MatanusIra, 37 miles from Anchorage. From Mstanusks 
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it is 88 miles to Chickaloon, the terminus of the qur.  Constmotion 
work on the road bward the minm was started at Anchomp in May, 
1915. S h l  was laid to Moose W k  in Augnat, 1918, and was am- 
plehd to Chickalmn in October of the following year. 

The geology of the coal fields of the Matanuska Valley is bast 
h o w n  from tha writings of G. C. Martin, who first Piaited the ragion 
in 1905 and made a g e n e d  reconnai~ance. In 1910 and 1918 Mr. 
Martin nnd his associatea made morn detailed dudia  of the lower 
part and the upper part; mpectiwely, of the Matanuska coal fields. 

The work of 1910 is of the most interest in this connection, as it 
covered the region in which the productive rnincs are situated. In 
the mprt  on this work the general p l o g i c  features of the lower 
Matanuska Valley am recorded, with as many details of the stmcture 
and stratigraphy of the coal-bearing rocks as it waa pwible at that 
time to get: In 1917 M i .  Martin again visited this region in a short 
trip to Esks and Chickaloon, and in the fall of 1918 he stupped over 
for a confernee with members of the Abskap Engineering Commis- 
sion, Mr. Sumus S, Smith, and the writor regarding d-mining  
pmblems 

The purpme of this report ia to describe developmenb in the fidd 
and Eo record some recently acquired knowleclga of the stntatum and 
sbratipphy of the coal-bearing rock and the cbmchr and pensid- 
ma o& the ma1 beds, details of which are boooming more apparent 
with the opening of tho underground workinp 

The writer ia indebted to Surnner 51. Smith and George W. Evans, 
of the Bureau of Minm, far addit iod geologis data gathered by 
them incidental tn the subdivision of the field into leasing units and 
ta wl-mining operations. Detailed geologic information on the 
dxtmtum, assembled and mapped since tho Alaskan Engineering 
Commission took over the operation of the coal rninas, was p l d  
at the disposal of the writer by Mr. Smith, resident engineer at the 
mines, who a h  eooparatd and furthered the geologic work im every 
posib1e way. 

The Geological S m y  is further indebted to Mr. William C, Ed- 
. mdiasioner, and to Mr. William Qerig, engineer in charge of the - 

Alaskan Enghmrkg Commission; to Mr. W. A. G~mpertx, of the 
Chickalooa Coal Co., Mr. Henry Baxter, of the Matanuska Coal Go., 
and a n n m h  of others, including the mine ~nperintendants and 
f o m e n .  

.Mar l ib  0. C., Md  XcrUs J. B., Jr., M b d  - of ths aad 
Hdchins rJlwrr: U. E1. Gsol. Iumw B U  692, pp lBlC 



The coal-bearing rocks of the lower M~tanuska Vdley all m u r  
within the Chickdoon formstion, a sarias of shale and arkosic sand- 
dane with btsrcrslated conglomerah and grits estimated to  be at 
I& 5,000 feet thick. These overlie a fornation consisting almost 
entirely, of arkom Overlying the Chickaloon formation with ap- 
p m t  conformity is the Eska conglomerate, a formation composed 
wsentidy of massive cong1omerate with a little sandstorn 

The Ckichloon formation has yielded an abundant Kenai flora 
and is thus mgarded as upper Eocene and correlated with a part of 
the ml-bearing Kenai formation of Coog Met. The underlying . 
arkawn is &o probably '~oeene. The Eska conglomerate is Eocene 
O r  Miowme. On t h ~  n o d  side of Matnnuska Valley the arkw rests 
unoonformably upon the eroded surface of the granite. At a number 
of localities the arkose is f aulhd against Cretaceous and Jurassic 
sediments, and no doubt in p h  it unconformably ovsrlies these 
older wdiments, which shaw a gre~ter degrw of metmnorphisrn than 
& Tertiary rocks and whose deposition is therefore balieved to  have 
hem fallowed by a period of deformation. 

T'lm coal. o m  within the Chickaloon forrnatia.which contains 
s number of coal-bearing has. Their number, stratigmphic posi- 
Con, and persidenee are not well known. One coal-bearing bed ap- 
pears to lie near the top of the formation, just below the Eska con- 
gbmmah. Beds of coal occur at about this horizon on M e  Creek 
and on a tributary of Esh Creek, a mile west bf the Eslca mine. 

The coal of the Eska mine murs  at a mmewhat lower horimn and 
pwsibly close to the Cretacmus sediments, but at this place part of - 
the Chicka1001~ beds are probably cut out by faulting, so that the 
barn of the formation is not p m t  

At Ch;ckaloon the coal occurs well down in the form~tion. Below 
the ~ o a l  horizon there is a known thickness of at least 2,000 feet, and 
between the coal &nd the Eska conglomerate there is probably a 
greatex tbich€w. 

The pl.pistenc.a of the individual coal beds or of groups of beds 
is not known. Lbcally bath the coal beds and the inclosing strata 
vary p t l y  in size and character along the strike, especially at 
~Chihloon, as shown in the later diwnssion, and probably in a gen- 
eral wwy through the entire region, At Eska the cod beds appear ' 

b to ?ably persistent, but tHa inclosing rocks varg considerably from 
place to place. For this mson it is not possible to correlate the' 
wral beds over a great distanca This habit of rapid change in the 
thiclmm is due primarily to the original lenticdar chamdm of the 



dimmtEl, but m b l y  it is due a h  in part to the m m p l i i  and 
pinchingout of the soft shales incident to the folding of the region. 

The Tertiary sediments are invaded by felsitic and ba~ic mks,  
including granite and diorite porphyry, diabam, and pbbm. In the 
coal rtm the felsitic rock am mclstly in the form of sitla and follow 
the bedding planes of the d e n t s .  The d i a b  ltnd gabbro a m  
more laccolithic in form and occur as roughly lenticular massw 
which have domed the drab and sent out sills and d h  into the 
djaoent mk. Them intrusive rocks show tt tendency to smk out 
the soft shale and the caal, which locally may Ise improvecl En c h d -  
cal charachr by the effect of the intrusive rock but is mom likely to 
be d m h j r e d  or i a j u d .  

Mitanwka Vdey is Gelieved to be a sunken fault block and is 
bounded by two major faults p a d e l  to the valIey walls. The 
cod-bearing rocb are thns conhed to the vd lq ,  and the stmound- 
ing mo~xnbim am made up of older b a t i o n s  fmm which the Ter; 
tiary rocks have been removed by &on Faulting baen sa 
general thronghoiat the region as to affect nearly every workable 
coal bad that has been opened. This faulted condition-is a serious 
obstacle to economical mining md must always be taken into acm~~nt 
in opening up a, new t d  

At M m  Creek the fadting has temporazily hindered the de- 
velopment of the mine. In mo& places on E s b  Creek the faulted 
parts have sle far been found essay, but the coal-bearing ares is 
known to be bounded m the north by rt faulh mne beyond which it 
is nat considered feasible to prospect w account of the b r o h  con- 
dition of the g m d ,  and to be limited on the & dm by s 6 u l t  
that brings it against the bsrren Creweous rucks. At ChicMoon 
the c o a l - ~ ' ~  area, is broken by one main fault and a series of 
parallel f ~ u l t ~  that limit the principal coal bed t6 a- known length 
of BOQ feet, 

The coal beds are dso e l d y  and irregularly folded, a structural 
featurn that will add coxlsifierably to the cost of mining the c o d  
The main gtruetarsl features are &own in Martin's and 
details of both strnctnre and stratigraphy that were worked oat in 
1918 are given in the following descriptions of mines land pmqwh 

1 M&, Q. C,  .ed HS~S, F. X. ae~iogp an8 a a a l t l e ~ ~  d a~ them vrtle~, 
Alaska: U.8.OsoL8arrey BnlL W, pI.2.19l2. 



COAL 

The areal e*nt of the ma1 lands ia d~~(:Fibed by Martin l as fol- 
lows : 

The @c+l of the Mataaumka ValIw m r s  La -1 fmlaw fields * * 
Tbe chlckaloon &Id sltuntwl mmtlp In the lower part d the valley of 
Chicgrtloan IUver but extenda weat as Ear as Kings RiverI south across the 
Matnnuska tnto the valley of &a1 Creek, and m h l p  east s t a n d  the ChZcka- 
lorn Valley. The W I n - M m e  aeld, whleh is m n d  In nrea and Importance, 
extends Prom the wl1c.y of F ~ k a  Creek wmt as far as Mooee Creek and pos- 
sibly into the graveIavered area beyond It, The Young Creek field ia inter- 
mediate In gmgraphlc position between the Chickaloon and Eska-aiwae fields, 
k i n g  dtnated In the upper part of the  valley of Po-ung (Little Kings) 
a r e e l t o m *  . 

Tlle Wam of the " coftl-Wring rock# " mn not be to be underlatn 
wholly by beda of -1 of workable character and thickness. Moreover, par&- 
of them arms may have no con1 under them. The Tack of knowledge aa to 
the ~x!xact stratlgmphle position of the coal beds, the mcerhlnty as to what 
strntlarapblc parts of the " ml-bearing rocks '' are represented by the mml 
sodem outcrops, and the concealment of the W s  by gravels over broad areas . 
roaLP the preciw areal dWbnt2on of the coal a problem whI& m n  be m l ~ d  
anIg by drilling or other underground exploration. 

* The-rmbjohed tables prepared by Martin indicah the probable and 
p s i b b  areas of  upp posed '' coal-bearing" rocks in the lower Mats- 
n m h  Valley as r e v i d  in 1913. These tables s h ~ w  the areas of prob- 
eble coal occupied by the so-called " coal-bearing" rock9 and over- 
lying bds, and the possible coal axeas which may be underlain by 
ooal bat ia which other formations may be present. - 

'Vm of ~hlckafoon and Klnm rivers ---,,-,,,,,,,------ 41.1 
South d Matannska River In vlclnlty of Ktnm Mollntaln and 

(=oal ~ - - - - - - - - , - - - - - - I - - - - 4 - - - - - - , , - - d  a4 
Valley of Young Creek -,------,,,,,,~--~---------- 8.0 - 
Valleys of  Mome and Eslra cseelca -,,+,----,----,,,,,d,, 19.8 

-. - 

*Martin, G. C, and gat.. F. J ,  deolm and coal detdr of t b  lower M a t s n d  valley. 
hlwb: U. 8. Geol. B m e f  Bull. M)(I, 1912. Mnrtlq Q. C!., and Yertle; X R., yt. 
MIneraE seeclur- of me upPer M a t a n d  aal Nelcblna rallw, dlwka: U. IL Wl. 

* B m -  692, 1013. 



hwer  p r t a  of vallem of KInm River and OmnIte Cmk,, 8.1 
V- of Mmse and Ealta creeka -,,,,-----,,, IS. S - 

B . 9  
-!rim OF TRE C O A L  

The oad of the lower Matanuska valiey whera mining has bean 
carried on m n p  in charach~ horn high-rank to low-rank bitmi- 
nws. ' By high-rank ma1 is meant one that is relatively high in fixed 
carbon and low jm volatile matter and moaum. The t e h  high 
grade is used to dssrignate a coal of any rank .which is relatively free 
from impuritias. The am1 distribution of the coal of di flemnt mnks 
in the Mahnaska Valley beam a dam relation to the structure and 
deformation of the inclosj ng sediment& The low-rank bi tuminoas 
waI of the EskacMmse tract occurs in m&s that lie in a gently folded 
syncline, and the wks which cmry the bituplinous cud of higher 
rank in the Chickdoon twt in the upper part of the valley are 
d d p  folded md in p h  tilted beyond the verticaI, Thb de- . 
pendence of the chamder of the coal upon the stmctnq is *her 
shown in the a m  weat aP Matannska Valley. The coal-fmnd be- 
twmn Moose Cmk and Coog Inlet all occurs in flat-lying rocks and, 
although evidently of about the same agn ns the coal a€ Matannskrr 
VaUey, is lignitirz. These frtcts appear to show that t l~s  coal is of 
prograssively rank toward the eagt; where the folding has been 
more in- least, as far as Chickdoon. 

A n a l p  of lthe Maht1~~ka coals have been pibli&d fmm, time to 
time in the b d t i n s  of the Geological $ m y ?  The following analy- 
ses of the beds now being mined at Eska were made at the; time 
the pmperty wae under examination for the Alaskan Engineering 
Cwlmi.ision : a 
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Pn 1914,586 tons of coal from the Chickdoon mine m s  submiM 
to an &UStim test by the Navy Department. This teat, made on 
the 17.. S.  S. biarylad, included use of coal as follows: 
3. h ~ t e r r n p t e d p r l ~ % o E 7 ~ s I n p o ~ t  
2. a teat at sea for 24 l~ours 1~1th wt more than ~f~ boller m e r ,  

md at a speed or 15 knots, 
3. A tm et aea for 4 hours under lnEl bolter power at speed ul 20ota, 
4. A test ;at sea of 40 hours at spW of 10 knots. 

!Fhe Navy Department a h  submitted the eosl to laboratory tests 
and to full analys~rs. As a result of  the^ tasts the board iipp0int.d . 
to pass' on the c o d  reported +hat 'I the m p l e  of Matanudm coal 
tested j, suitable in every zrspect for .use in the navd mrPiw2' 

M n N Q  AND BY-PRODUOT QUBLfTZEB, 

A field test of tho coking qualities of the Cbiokslmn coal was ' 
made in 1905 by Martin who says : 

The m I t i n $  coke was hard and arm and h d  a g m !  rlng and a Rooa bex- 
ture. The test indlcnted thnt by prope~ tmbmt e coke at mtist8cby gnda 
can be produced. No farther team h ~ v e  been made by members of the Geor 
logical Survey. The snalynes Indicate, however, thnt the hlgh-grade bttumlnous 
wal on Chickdoon nhd Klnga rlvecs ~ n d  on Cml C m k  In probably. at least in . 
pnrt, mkhg coal, that the coal in the weat end of the dintrl& t, M m ,  
F a ,  and 90uw creeb, la low-made bitumlnoua and Is probably aB nwcoking. 

In 1918 a coking test on 6 tons of washed .Chickaloon ad was 
made by the Bnreeu of Mimes at the Wilkeson coking plant; of the 
Wilkmn Cod & Coke*&., under the dimction of George W. Evans. 
The analysts of the md wed for tbe tast and of the m l t i n g  coke 
given blow are taken from an informal mpork to the A l h n  En- 
gineering chmmission. 

Amlyses of CMcMWm md w e d  am aokjng t a t  at WiFWams cokinp p W  a& 
Of rermttimg mh. 

The ooke is mprted by Mx. Emma to be of g m d  appwmnm, 
and .a foundry test made on about .S tons of it by the Pugat Sound 
Iron L S h l  Works, of Tacoma, Wash9 waa ~ a t i ~ f a d m r g  and indi- ' 

cates its suitability for foundry purposes. 
= ~ixts-ionrth COW., lat m., L w 2% p 9, ima. 
a MarHn, a, C., nna gnh, F. J, Geology an6 cDal lklb of me 1- Y~trQaak& VaIw, 

&&n: U. I. Wl. L3- Bull. W, p, 92, 1912. 



The follmhg report was mule 'by F. W. Specr, jr., on a sample 
of a d  taken ffom bed 8 a;t Chickaloon, submitted by the Bureau 
of Mines to the labomtory of H. Koppen Co., Mellan Institute, 
Pittsburgh, Pa. : 

p m r i m a c k :  
VoZatUe matter ,,,,,,--,,,,,-,- Zl. 14 
Pked carbon ----------,,------------=--- 72.87 
Bsh ----,,-------,--------------------~- 0.48 
Sulphnr ,,---,--,-,-------,------*-*------- -67 

DW!lIatfml: 
Watet -,-,,-,,-----------------,,,-------:---- S. 077 
Carbon Cliodd~-----------~-------------, -787 
Hydrogen mlpMde--------,,,gengengen-gengengen----*------ .W 

hmpcmitlon of gaa (calcnlated lo oxygen-fwa W e )  : 

WiQ gravity of ............................. .SO 
British thermal units in p;aa per pound of coal------, 2,9T9 
Practical yields p?r net ton: 

Tar ,-----d-------I--r------*---------Mnc- 4-4 
Sulphate I-r,---,,,,,,-,,,,,--,,-----~-- poandaBB 20 
dna at 35- 0., 760 mm. H g  ,,----,-,- mbic feet- 10.850 
Coke ,---,--,-,---------------- p r  cwt of coal, 8 L S  
Light oll (estimates to contain 56 per cent b e n d  

nod 12 p?r cent tol~ol) ---,,---,-,---, gallom, LO 

Remarks: This is a coking coal elmilar In qualitg to Poa&onta It would 
probably produce a slmtlnr coke, but the exact character of the coke am mly 
be Qetermiael by making an wen test. Sncb coaE osndlg rsqnlm mfxlng with 
some. h!@-~olatlle coal In order to avoid trouble due to expandhg and sticklng. 

The m b i l i t y  of the utilization of the Matana~h coals for their 
hy-Pmducts &odd be investigated when sufficient d rwervm are 
developed, A ton of bituminous coal will produce in round numbers . 
10,000 cubic feet of gas, three-quarters of a ton of smokeles fuel, 20 
pounds or more of ammonium sulphate, 2 gaUons of light oil, and . 
from 4 to 9 gallon8 of tar. The carbon midue when briquetted h r -  
nishes a fuel nppmchmg bard coal in value, and both it and the 
gas might h used for industrial and domestic purposes. Remvembla 
by-pdncts that would find a, local market are. tar for road dressing, 
ammonium gulpbb for fertilizer, and born01 for motor oil. Other 
by-Ptodn&- are ,tolnol, essential in the rnanufaicture of high ex- 
plosives, dyes, and chemicals. 



I C I m C ) .  

DEP~~J;OP~HT.  

The coal-land leasing act pmed by Confleas in 1914 p d d e d  for 
the survey of lands in Alaska known to be valuable far their deposits 
of coal and the division of auch coal Ian& not m e d  for naval and 
other governmental usea into leasing blocks or tracts, The Mata- 
nush coal field, 6hich ww designabd in the act as one of the fidds 
t o  which preference was to be given, waa subdivided in 1915 into 19 
lasing units and Oovemmt  reservations, and on &y 8, 1916, 
tihe leasing units were offered for lsasing by the Secmbry of the 
Interior.+ 

The stme year some ma1 waa m i n d  on Moo96 h l q  & the 
Doherty ming which was opemted on a 10-WFB permit, by the 
Doherty Coal Co. 

The lease on units 2 and 3 on Mmsa Creek was granted early in 
l$l7, md work on this pmperty, known locally as the Baxter mine, 
was darted in Ockbgr. From December, i917, to April, 1918, coal 
was mined and ddded to Mown C m k  for shipment to Anchorage, 
where it was takein in pa* by individuals and in part by Alaskan 
Engineering Commission 

The Eska C m k  Coal Go. tools over the lease originally obhind . 
by Willliam Martin for unit 7 on Eska Creek and began mining coal 
in Jannay, 1917. The 4 was sledded 3 rnilers to the Matannska 
bmnch of the mihad st Sntton until the F d m  spur was built, 
The production tat first w f ~ ~  only abont 85 tons a day, 'but the -expo- 
sures indimtad extensive ma1 reson~ces, and upon the pmmise of n 
large tonnage the spur line was built to the mines The mining 
operution, however, soon ma into fadtsd p m d ,  and prodaction 

. stopped. 
In F e b m q  of ths -* par s 1- on enits 10 sad 11, bhr;ren 

Chickaloon end Kings rivers, m gmnted to h r s  N e h d  for the 
Chickdoon Coal Co., which bgan active developments on the 
P ~ W Y "  

The outlook for an adequate mpply of -1 for tbe milmad was 
not very bright. Operations at Eska weae hv~mpered by faulted 
ground and by lack of time and capitd for exploration and develop 
men& work. The B d x  leasahold on Mocm Creek W&B Still in the 
pmspect atage, and the ma1 deposits were mibs Srom the railmad. 
The coal produd at the Doherty mine was of poor quality and 
insufhient in quantity to meet the needs of the cornmission. T h e  
available coal was about 100 tom a day, on1 y abut H Jf the amount 
necesaafy to supply the ne& of the commission. 
-- -- - -- 

l w t i o n a  go- ~ L a n d  W 0 the mW ot fn- me 192% 



% mmmikion, having r e d i d  the risk of relying upon privab 
' ieterwta to wpply an adequate suppIy of o&l for the needs of the 
mihad, had mquesZed that unit 12 be; szt aside for ih use. No coal 
from this unit or fmm the 1- of t h ~  Cdifornia Coal Co. on 
units 10 and 11 could be available, hownmr, until the completion 
of the Matannsh branch of the railroad to Chickaloon. 

51 the ~ p r h g  of 1917 Sumner S. Smith and George W. Evans, of 
the B m u  of Mines, made an investigation of the conditions of 
mining in the Matanasks field, as regards safetg pmations observed 
underpound and methods of mining and tmting the coal, and 
reported to the Alask~n Engineming Commission " 0  conditions 
as outlined above, and recommended that the Alaskan Engineering 
Commission either offer the Eska Creek Coal Co. a contract that 
wodd enable it, to install the proper equipment ta explore the 
faulted p u n d  and other hown beds or purchase or lease unit 7 

- 

. from the E h  C m k  Coal Co, and mine coal for ita own use anti1 
explorations .bg privak operators in other pasts of the fields had 
developed mines large enough to supply the ne-ry' amount of 
cod.. 
. The -Ahkan Engingering Commkion h l l y  parehad the prop- 
erty and taak over the lease on June 18, 1917, the m a n ~ ~  day that 
anit 12 on Chickaloon River was set aside by Executive ordm for 
the USB of the cornmisslion, S m e r  S. Smith wm placed in charge 
of the Government-controlled properties st E s h  m d  Ghickaloon 
and began the aCtive development of the mines In 1918 the Eska , - mine produced over 150 tons a day throughout the year. At Chicka- ; 
loon 4,000 tons of coal was mined incidental to prospgcting md de- : 

~elapment operatiam. Recent developments are m r d d  in ' tlha 
dewriptiom of the mines and prospects. 

Tba pmdnction of tbe Matanuska coal fields for 1918 was 63,091.8 
twa This cml came from t b m  properties-the Baxtsr mine, an 
Mmm Cmk,  whieh operated for a part of the year, md the Govern- 
ment-operated minss at Eska and Chickaloon. The greater park 
of the output was fmm Eska, where an average of over 150 tons a 
day was maintained threnghont the yew. This d m  not represent B 
capcity production, for the Alaskan Engineering Commission has 
been mining c o d  primarily for its own use on the railroad and hns 
mined only enough ta jsnpply its needs and ksep s masonable mrplus 
on h d .  The output of 4,180 tons from Chickalmn was obtained 
from development operations. The lack of transpartrttion facilities 

- -- 

a Eimitn, 8. B., Ah- Eq Inmrhg  Commldon. LIlmlug h p t ,  Bepwt Zor y w  mlag 
bee. 81, 1917* 



at the B&r mine obvimdy limib the productive d i n g  sewn ta 
the winter, when, fhs coal csn be sledded to the railroad. 

There appears to lm little prospeck of nn i n d  productioi~ in 
1919 except throngh Government activities. Private interests have 
not yet wccessfnlly developd R mina. Tha Chiekalmn Coal Co. is 
actively prospecting its gronnd, but rn Far hag not met with enough 
s u m s  Ito give an& hope of making a, production during the coming 
ysrar. The Rmrter mius will require transportstion facilities and 
considerabla development to bring it to the productive stam, ibeyond 
the mining out of a block of cart1 in the fault block, This mine is 
now (1918) idlg and no developmat work hlrs been done for mme 
montha. 

Chicksloon is dill in the pmqmt stage.l The detailed gmlogic 
work done in 1918 indicates that, the h d s  are very Ienticular and 
vary gpatly in aim and character from platce ko place, and that the 
main M, on which the principal h o p  of developing t.he miaa are 
baaed, either feathers out within a distance of 1,000 f wt or less into 
a number of mall beds of inferior ma1 or is fanlted to such an extant 
that the bed has not been located in the d e r p m d  workings At 
&Ira there is -1 enough in sight to I& several years at  the p m n t  
mte of mining, and the production could be considerably increased 
if nemsary. 

The Chickaloon coal mine is on leasing unit 12, at the M n u s  
of the Matanuska branch of the railroad, 75 milas from Anchomp. 

The coal crops out on the north bank, of (Thickaloon Rivsr, which 
at t h k  place has cut through the gravel covering and underlying 
coal measu& and exposed the cod bds in a Muff that r ises 100 feat 
from the alluvial flat of t h ~  river to a terrace covered with g h i a l  
w v e l s .  

r Binm thm amm ~ra* Wtm mfnfng t7meI-fa baee been mntlnasd kt botb %be 
m a  nmb CWm1011u =law. A t  CP a M m k  1 5 0 , D o O ~ ~ s  of coal $as lemlbly 
blocked out, and the md bda now bcfw mbed have been traced st the mrhm by opn 
cuts for about a mllq tndlcntlng, a c c o m g  to 8. 8. Srnlth, m ma1 mcrve of abotlt 
1,000,O tour. A t  Chlckrlwn a 81- h e  bwn wnk for 030 feet. and over 100,000 tona 

- gX high-mde bimctamltb wl M a  bePa blockd wt.-& 8. Brwha 
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The mine. is being developed by a number of mosscat tnnneIs and 

I connecting drifts driven along the best coal M s .  The ml meamreg . 
- expod  on this bluff snd by the underground workhgs stand narly 

mrtical and in places are overturned, so this method af driving tua- 
riels perpendicular to the strike a cmscnt appmacbing ;the 
st.mtipphic mctidm and appears to be an economical way of explor- 
ing the measures underground to determine the structum and stra- . 

. t i p p h y  of the roclrs and the continuity of the ma1 bds, for the 
am& is largely covered with glacial gravel m d  evm the a u b p s  on 
the banb of streams are partly concealed by talus The nine tm- 
riels (PI. IV) in order of sequenm from east b west are numbered 
F ,A,B ,2 ,2 ,C ,G,D,4 ,andEh 

Zn these workings 10 or more c o d  beds ham been a t ,  a d  tlie best 
on= have been q l o r s d  by drifb dong their strike. Tbe principal 
mark bius beem dons on what; is hown as bed 8, a 17-foot bed of cod 
which has been opened by a engway and counter along it9 strlke 
for 600 feet and explomd by a shaft to  a depth of 583 feet. The 
prmmt scheme of development is &ply a continuation of the pros- 
w i n g  work started by the private operators who endsavored to 
open up the ma1 beds and is designed t;o prospect the tract and to 
determine the character and extent of the workable coal be& 

When the Chickaloon mine was taken over for operation by the 
Alaskan Enginewing Commission bmnds A, B, 2, 8, D, 4, and E 
had hen skmtw1 by the former opemtom. Tunnels A and I3 had 
been driven ta bed 8 and a drift sgtended along i t  for 300 feet. Bed 
5 also was opened by s drift from tunnel B to tunnel 2, and drifts 
extended westward fiom tunnel B along M s  4 and 5. Tunnels 4 
and D had each been driven about 100 feet, and 250 feet of connected 
worEnp extended from them on bed D. 

The fir& work of the cornmission was to sink a working shaft on 
bed 8 between tnnneIs A and B, ;to continue tunnel 2 to bed 8, ta 
extend the gangway along bed 8 both east and west, to extend tunnels 
4 and D 90 and 250 feet, respectively, and to drive tunnel F 170 feet. 
All this work was dona in 1917. 

During 1918 the shaft was mntinud to a depth of 588 fget, the 
east and west gangways and counters on bed 0 wem m d e d  to a 
total bngth of 1,080 feet, tunnel II was driven to a length of 780 
fmt, h e  drifts on bed D ware extanded from tunnel R, and tuanel 
Q was driven 400 fwt. This work has all been in the nature of 
pmp&ing. In driving westward on bed 8 a, prominent f a d t  was 
encountered, which displaced the bed toward the northwest, and 
tunnels D and Q were driven to prospect the fa l~ l t  block w e ~ t  of , 

the fault, and if possible to ftnd the faulted pa& of bed 8. 



T-1 D c- a number of coal beds, but as none of them m- 
mnblad tbe cod in the eastem tumels, it was. continued until a 
thick b n  zone was entered and the work was stopped tempo- 
rarily. Tunnel G waa then dri~en, and a number of ma1 h i s  were 
cut. None of thega cm, with e i n t y ,  be d.etermined as bed 8, but 
so&e s u e  correlations a m  presented in this report. 

Tunnel F .was driven 300 feet, and drifts extended east and west, 
~espwtively, 45 and 340 feet dong bed Y, the posibla quivalerilt 
of bed 8. 

The mine ia quipped with bunk MIISM, hospital, dining room, 
dry hwzse, power plant, fan houses, blacksmith shop, office build- 
ings, storehouses, and barns. There are a h  a number of private 
buildings, including mad horn, &ITS, bark shop, pool ball, and 
laundry. The resident. engineer in c h a w  maintained temporary 
headquarters at Chickaloon during the summer of 1918 but mo~ed  
in Sovember to h k a .  

The stratigraphic =tion ex-d in each tunnel of the IShicke- 
lwn mine is shown in Plate V. The cordation of the coal-bearing 
beds, bowever, is in doubt. The outmops a m  too ~scattemd and 
gravel-mved to be fol1owed on the &ace for m y  dist~nm, and 
the mE beds ham no distinct markers or other characteristics that 
sserve to identify hem, and they vary so p t l y  in a h  of bed,and 
character of -1 that it is not emy to ~ ~ o g n i e e  a bBd from place 

. to p l m  solely on its physical appearahm. The i n c l k g  rock for- 
mations also change along the strike in thickness and cham&r m d  
are lacking i~ any didjstct parsistent markers that might aem to 
cornlate one section with another. The sections exposed by t d s  
A& B, 2, and 3, although ehowing considemble miat ion  from place 
to placa, are similar enough to permit correlating the cud beds, at 
least, without much doubt. The mme may be said of the' ssctions 
e x p o d  in tnanels G, D, and 4, but between the d o n s  exposed 
in them two groups of workings there is much less similarity. Bed 
8, for instance, in tunnels A, B, and 2 is about 17 feet thick, but 
there is nothing to cornspond to it in size or general rmppmanca 
ta the we& Tbis et  first lad to the belief that bed 8 had been 
k e d  by the fault beyond the fmxa of tunnels G and D, and h t  
the section exposed in them tunnels is stratigraphically below the 
n d m  mt in tnnneb A, B, and 2. 

This d m  not seem probable, however, for, im is bmught wf later, 
there is no indication of faulting of such magnitude, and besides 
the beds cut by tunnels A, B, and 2 appear to, be the same as a part 



of thom in tunnela Gt gnd D. This correlation was esfablkhd by 
digging a wries of pits, by means of which it wm possible to tmce 
and project beds 2 and 3 acmes the partly conwled inhrval between . 
the bluff above tunnel C and the mouth of tunnel G. Inasmuch as 
the stratigraphic relation of thwe two twtioas is important on ac- 
count. of its bearing on the position and character of Id 8--as ihdi- 
d i n g  whether that bed occurs in tunnels G and D or is to be looked 
for elsewhere-the following correlations are suggasbd as probable, 
though not pitively proved. Even with beds 2 and 9 identified 
near tha mouth of tunnel Q and used as a darting point it is not 
m b I e  to correlate the overlying beds with certain@ 

The plausible correlation is made by assuming that bad 8 
has split up into a number of benches and is represented by beds H, 
I, m d  J in tunnel G and S, T, and U in tunnel D. The underlying 
his, 7 ta 2, am correlated with those eqcmd in tmnek Q, D, and 
4 as bmnght out in the following discnssion. 

An alternative correlrrtion, which was a t  k t  made, is to &sider 
the upper part of bed 0 in tmnd G ss the two benches of bad 5 and 
to aorreIatebeds E and P with 5+, 6, and 7; M s  F and Q with 8; 
and beds G and R with 9. This comlatim seems much less pmb- 
&la than the other, as it would indicate a thinning out toward the 
west of the T O C ~  between the Ms, a imppition w?sich is con- 
tmry to the observed fads. 
If the mrrelations that follow are the known coal beds 

exposed on Chickaloun River occur in three groups of beds seprr- 
mkd by barren intervals of shale and sandstons farming a series of 
mcb 600 to 750 feet thick, which &rib  about OW. The normal dip 
is toward the north, but in places the beds am folded beyond the 
vertical and actually dip toward the muth. 

Bed 1 is exposed in t-unnel C but does- not &ow in any of the work- 
& to the east and cmpa out for only a short di-nm on the sur- 
face. Tt is possible that this is the same M bed A in tunnel E, which 
is composed of 11 feot of carbonaceous shale and coal. Bed I in 
tannel C conkaim abuk 3 feet of coal and shows littla resemblanm 
to bed A, but this correlation is mggeded by the mlation of each to 
overlying beds. 
Bed 2 crops ant above tunnel C but in not cat in m y  of the ttlnnela 

to the -st. It contains about a feat of bony d underlain by 2 feat 
of carbonamus shale and bone. ned 2 was tmced westward from 
the bluff above tunnel C and is believed b have been identified as 
M M  near the mouth of ttlnnel G. Deds D and M alm are believed 
to be the sltme bed. 

Bed 3 m o p e  out on the blnfl ~bove tunnel C and is cat by tunnel 
3 and opened by a drift for 60 feet. It is also believed to be the 
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same as bed N in tunnel G and as bed C, which is cut in tunnel 4 
and which crops out on the hillside between tunnels 4 and E. On 

- the surface above tunnel 3 it is 3 feet thick, and occurs in two 
benches of clean, bright coal separated by 1 foot of bony coal with 
silicified tree trunks. I n  tunnel 3 bed 3 is 39 feet thick. The upper 
hal'f of the bed is good, clean coal, but the lower part contains much 
bone and dirt and in places silicified tree trunks. Toward the west 
the bed improves, and at the face of a 60-foot drift driven from 
tunnel 3 it has the following section: 

St?&&& of bed 3 at m t  end of d d f t  from tgnneZ 3. 

Bhale roof. Ft. in. 
Carbonaceous sfrale---------------------------------- 5 
Bright coa l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 6 
Hard shale- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 
Coal- - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  6 
Bone ---------------,------------------------.---- 2 
Massive shale floor. 

I n  tunnel G, bed N is composed of 2 feet of bony coal. Bed C 
in tunnel 4 has about 18 inches of bony coal, and where it crops 
out west of the tunnel it is from 14 to 2 feet thick and contains the 
characteristic silicified tree trunks, 

Bed 4 is cut by tunnels A, B, 2, and 3 and crops out on the sur- 
face above them. In  tunnel 3 it has 2 feet 4 inches of coal, over- 
lain by 3+ feet of bone and shale, but is very lenticular and decreases 
toward the east. I n  tunnel 2 it contains about 2 feet of coal and 
bone, and in tunnels B and A it contains only lenses of coal ad ear- 
bonaceous shale. 

Bed 4 is correlated with bed 0 in tunnel G and bed D in tunnels 
D and 4. I f  this correlation is correct, it increases in value toward 
the east at least as far as tunnel 4. Farther west bed D evidently 
pinches, and in the workings of the Chickaloon Coal Co. merges 
ink carbonaceous shale. 'In tunnel G, strata which are correlated 
with bed 4 contain 19 feet of coal and shale. I f  this correlation is 
correct, bed 4, besides increasing in thickness, is also splitting up 
into benches toward the west. Bed 0 crops out on the surface west- 
ward from tunnel G nearly to tunnel D, where it appears to have 
been, faulted from bed D, with which it is believed to have been at 
one time continuous. 

Much uncertainty exists regarding the identity of bed D in tun- 
nel D and bed 0 in tunnel G. The position of the outcrops of 
these two beds would indicate that they are not the same and th i t  
bed D is much lower stratigraphically, unless a fault separate these 
two beds. The trace of a fault occurs on the surface between the 
outcrops of the beds, along which the movement may have taken 



phca tht brought them to th@r p m n t  @tion. The faulting, 
howaver, may have beem in the opposite direction, and bed D m y  
occur below any b d s  cut by tuand Q.. 

Bed D is o p e d  by tunnels 4 and D and by wmectiPg wor'kinga 
and crop out on thesurface for200 feet. It is from 5 b  8 fed wida 
snd malls and narrows within a sho& disbnee. It ia also badly 
crushed and broken by many f auTts. None of these m b e l i e d  t~ be 
exhasive, but they ham offset the Id in s number of places and will 
p t l y  inc- the mt of mining it. 
Bed 5 hart been opened by tunneh A, B, 2, and 8, and wherever 

e q m d  shows two benches exmpt in tunnel 3, which evidently is not 
extended far enough to cut the upper part. In tunnel 2 bed 5 has tbe 
following width : 

Gectiols of cod bed b bm bu-T 2. 
rn b 

Ehne and coal ,,,,,-,-,, 1 6 
w ( b e d w t i ) - - , C o a E  ,----- 2 6 

Bone and 4 I--,------,,,,-, 2 
Carbonaceow shale and bone -------------- ,- --I,--- 8 

Coal wIth -me bone ,-,--,,,,,,,, 3 10 
(bed lower ')-{CarbonBceous shale aod bone--.---. 1 2 

Bed 5 decresm in size and b m m s  poorer in quality toward the 
d In tunnel I3 the upper and lower benches are respectively 59 , 

and 3 fmt thick ~ n d  am separated by 1 foot of shale and h e .  fn 
tamel A it has merged into two b d s  of carlwnaeeons &ale with a 
parting of ndular shale. In tunnel 3 bed 5 i s  m m p d  of 5 feet of 
dirty coal. This is evidently the lower bench. 

Bed 5 is cormlatad with- bed P of tunnd 4 and E of tunnel D. 
Bed. P m u m  in three benches aggmg~tinp; 43 feet of coal with s, thick 
shale parting. Bed E la 2 feet 8 inches thick but contabs large nig- 
gerhwds. 

l3ed 54 is e x p a d  in tunnels A, B, md 2. In tunnel B it mnhiDS 
feet of b y  coal, but in tunnels A and 2 it is less than 8 feet thick 

a$d Is mom bony. Bed S+ is believed ko be the same bed as Q and F. 
Bed 6 is a h  exposed in tunnels A, B, and 2. In t d  B it has 

the following thicknem : 

d & h  of bed iOP tupwpez B. 

Shale ,,,,~,-~-,,,,,,,,,,----, .6 

Zn tunnel A i k  contains 3 f& of ooal with mme bone, In tnn- 
nd 2 it is 2-$ feet thick snd contains mme hpuritia It is correlated . 
with beds R and G and also with bed W in tunnel F and the bluff 

. & of iL 
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Bed 7 as exposed in tunnel 2 is about 1 foot thick. In  tunnek 8 it 
ha% mrg9K2 into feet of carbonaceous shale with streaks of coal, 
and in tunnel A is a narrow bed of impure coal. It is possibly bed 
X in tunnel F .and on the bluff exposure near by. Bed 7 is not c o w -  
lated with any ma1 bed in tunnels D or G. It may have pinched 
out or may have merged into one of the shale beds between beds R 
and S and between G and H. 

Bed 8 is exposed near the face of tunnels A, B, and 2 and has been 
opened by a gangway and counter for 600 feet Lind explored by a 
shaft to a depth of 583 feet. I n  all these exposures it maintains a 

, width of about 17 feet between walls. The following section is taken 
from e published report: 

Section of bed 8 in tunnel B. 

Cloal with shale and bony beds. Fr. ia 
O o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 6 
Bhale--------------------------------------------------- . 3 
C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4 3 
S h a l e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 
Irregular shale mass .................................... 5 

11 
~ l e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  8 
~ l - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  11 
ShaIe---------------------------------------------------- 4 
C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 6 
Shale with many coaly beds .............................. 11 
C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4 2 
Shale with coal and bone partings. 

Bed 8 is faulted in both the east and west gangways, and the object 
of much of the prospecting has been to find the faulted part of the 
bed. So far this has not been done with certainty, but correlations 
are suggested in harmony with those already made for the lower 
beds. Toward the west bed 8 is believed to have split up into three 
branch- and in tunnel G to be represented by beds S, T, and U and 
in t d  D D beds H, I, and J. Beds S, T, and U contain about 
14 feet of coal, nearly as much as the actual coal in bed 8 but broken 
up into smaller beds and mixed with much shale. Beds H, I, and J 
in tunnel 4 contain considerably leis coal, and the beds in tunnel 3 of 
the Chi&aloon Coal Co., with which these beds are correlated, are 
smaller yet. I f  this correlation is correct, therefore, it appears that 
bed 8 breaks up into benches and thins out toward the west. The 
largest of the supposed equivalents of beds H, I, J, and K, in Chicka- 
loan Coal Co. tunnel contains feet of good coal, but the other beds 
are from 15 to 2 f& thick and are separated by an aggregate of over 

;Martin, G. C., and Fa& F. J., Geology and coal fields of the lower bfatanwka Valley. 
Alaska: JJ. 8. Geol. Survey Bull. 500, p 79. 1912. 
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80 feet of shale. This correlation of bed S with beds H, I, and J im- 
pliw a p-iva thickening of the stratigraphic &ion toward the 
we& and is in keeping with conditions ie tunnels A, B;ttnd 2. 

Bed 8 is possibly also the same as bed T in tunnel F and on the 
bluff near by. If ao, bed 8 has thinned out greatly betveen the f w  
of the No. 8 east gangway and tunnel F. Where first rmt in tunnel 
F it has a thickrim of 8 feet. Along the drifk to the west it pinches 
and widens but maintab an aver&@ width of 24 feet or mo1.e. Tha 
earnlation of beds 8 and Y is suggested with wnsidede doubt. 
Beds X and Y may be the quivalent of bed 8, ar the entire section 
a+ in tunnel F may be at a horizon entirely different from that 
of the beds expeed in any of the other workings. 
M Z in tunnel F, bed 9 in tunnels A; B, and 2, bed T in hand 

p , > p F &  

h a m  2.-Bwtab of blue nu Cblcknlmn Ulvw a h t  Cblckalma mine. 

O;ad bed K in tunnel D am correlated, n mnc3Usion that follows 
fram the foregoing dedactiona 

The coal-bearing rocks of Chickaloon lie in a m~noclinal block 
broken by one main fault and a number of minor parallel ones. In 
the western part of the tract the beds dip from 2 5 O  to 60°, but to- 
ward the east the dips become gkper. The norm@ dip is toward 
the mrth, but in the s o u f i h ~ r n  part of the tract the beds ire 
folded beyond the vartial, at  one plam more than 180" h m  their 
migbd @tion. ma strike ranges from N. 70" W, t6 N. 80° E. 

The foldimg is marked by very sharp flexures, which in places 
pass into actual breaks that have faulted the ma1 M s .  (See Q. 2.) 

One main fadt  crossas t , h ~  tmch with a general northwesterly 
w e  and nearly vertical dip. The movement appeafs to have been 



b 
nearly padd the strike of the fault, so that the heave or hori- 
mnb1 component of the movement nearly repmntx the actud dis-, 
placeanent The faulting did not occur along a single plme but wm 
dist-~bnted over s zone from 50 ta 70 feet wide. The relative mom 
ment of the nodeast blwk toward the south& is mdily sem by 
the bending of the coal b d s  as shown on Plate lp. 

Th e  amount of dlsplmemmt along the main fault is not h o d ,  
for the faulted part of bed 8 southwe& of the fault has not been 
pos i t ive  identified. If tha oondusions drawn rn corm&, tho hori- 
wntsl displawngnt dong the fault pIme is about 650 feet, and if 
bad 8 is effpoaed in any of the tunnels southwest of the fault tbe 
di~placemmt must have hen at least 350 feet. The fault m r  the 
face of tunnel G is hLieved to ba this main fanlh which evidently 
p m  north of the face of tunnel D. This fanlt is best seem. in the 

. No.. 8 west gangway, we& of the face of tumeI 2, where bed 8 
l a  abruptly cut off. For some distmm northwest of this point the 
workings follow the fauIt plane dong which large blocks of bed 
8 ham beea d q g d  

The continuation of thB fault wutheast of fhe point w h m  it; cuts 
bed 8 is not evident Tunnel, 3 has not been drivm far mough to 
in-& it, and it appears to cross tuMel 2 abut midway between 
the poktion of h d s  7 and 8. Hem the movement appears to have 
been about parallel to the strike of the beda In the warkings e a t  
of tame12 no evidence of the fault was seen, a d  it is probable that 
the stresses which caused the rupture of bed 8 were taken up by 
Gemding of the beds and movement along the bedding planes and . 
c a d  na break across the obsd Ws. hother mgbn in which them 
sppeara to be comidamble hulting is near the mouth of tunnels D 
and 4, both in tbe undergmund workings and, on the surface, but 
none of the faurts a m  known to  be extensive. 

If the ,correlations made between beds expod in tnnael -md 
in tnnnels D and 4 are correct, them appears to 'be faulting at this 
place, in which the horizontsl displacement was in the opposite 
direction to that c a u d  by the main fault. 

Eadi of the main fault the bedS stre greatly compressed, stand at 
high angles, ma are partly overturned. WE& of the main fault ex- 
cept whem locally disturbed by faulting the structum is more reg- 
dar; the beds am nowhere overturned and di+ at much lover angles. 
mesa favorable structural conditions, however, ape more than off- 
set by the unfavorable condition of the coal be&, which toward tb . 
west break up into smaUar beda with &ale partings or ~ideh '  
entirely, 



The Chickaloon CmL Co., of San Francism, holds a lease on units 
10 snd 11 on Chickdoon, River. Tha lease was procured for the wm- 
pimy by Lars Netland, engineer, in February, 1917, and the following 
July W. A. I;ompertz, snperintmdent, and Mr. Netland mtumed and 
made an examinlition of the-property and reported to the company. 
Development work was stark& in November, 191'1, and h a  since con- 
tinned with a small crew of men, 

Ths underpand developments to date con&& of three tunneb, 
with an a m t a  of 1850 feat; one ciitmond-drill hole, 658 faet 
dmp, and another one being drilled. The mine camp is at the mouth 
of Imaise Creek, a small stream that enters Chickalhn River at the 
 harp bend 14 miles above its month. 

me tract h t  L being explored for ma1 is wenpied by h a l e  md 
, 

-&tan8 of the Cbickalmn formation. T h e  mks Tie in a monmli- 
rial bl& in which the beds strike from east to northeast and dip 
north to northwest ~t angles of 35" to 60". The 6& am apparently 
lesa distarbed than at the Chickaloon mine; no faulting of any mag- 
nitude mars, and the folding is mare uniform than on unit 152. 
The mch cut by the born holm and tunnels on unit 11 correspond 

sp~mximately in gtratigraphic p i t ian  to the beds exposed in the 
workings of the ChickaIoon mine. Tmels  1 md 3 together cut 
across a section wbich is believed to be continaous, except for a pos- 
sible smaU gap or duplication between the face of tunnel 3 and the 
month of tunnel 1. This section exteads from the railroad tmck 
along the river nearly to the gabbro mass that makes np the hi11 
M o w  Unitad S t a b  land monument 8. The drill hole cuts a section 
a part of which is believed to be stratipaphically higher than the 
beds exposed in tunnels 1 and 3. 

The stratigraphic sectionsr a x  ~hown graphically in PIate V. The 
drill hole was driven at  an angle of 60°, ae nearly perpendicular to 
the bedding of the racks w possible, sa the mtion with the e x q -  
tion of the gravel snd ignmm rmks appmximatm the strstigmphic 
d o n .  
The &ations suggested between the beds in the tunnels and 

thm .at the Chickaloon mine, &ions of which am shown in Plah 
V, eeem possible, but much doubt exists concerning an cornlation 
between the mch of the tunnels and the drill hole. B tmtigraphi- 
eaUy the drill m i o n  appears b t o d  higher than the other, but 



himeen the two localities them is a conadd interad of l,#Q feet . 
and the &ructure is inferred from outcrops along the river, 

The lower coal p u p  of beds, which includes beds A to Q in the 
workinga of f t Chickaloon mine, is hlieved to ormqnd tn the . 
beds of ~ ~ ~ ~ W C B D W  shale which are shown in the lower half of tha 
coal sedioa e x p o d  in tunnel 3 of the Chichlom Coal Co. The 

I coal beda expossd near the mouth of Sunel 3 are mm1atad with 
beds H, I, J, and K of the Chickalmn mine, and coal bed L is 
bdisved to correspond to the bed of carbonaceou shale near the 
mouth of tunnel 1 or the smdI bed of cmI above it. 

If tha sug@d correl8tions made'between the & at the 
Chiddoon mine and those exposed in the workings of the Chicka- 
loon Coal Co. am correct, the coal beds aIl diminish in size tow& 
;Che west from -the ChickaZoan coal mine,  and some of thm. dis- 
appear entirely. This appeas to limit the mal-bearing tract of the 
Chickkloon mine on the west. This fact does not condemn, the 
property of t h e  Chickalaon Coal Go., for the' area prospected is only 
a small pmt df the leasehold, which should be t e d  for other pos- 

' 

sible -1-bearing areas t o  the west md north of the present 
workings. 

Bggd MmE. 
I 

LOCATIOK m v m - m ,  

The Esga mine is 60 miles fFam Anhmge, on leasing anit 7, a d  
is m w h d  by a h r t  spur that corn&, with the Matanush branch 
of the m a d  at  Sutton. 

The 4 outcmps d Eska wcur on bdb banks of Eska C m k ,  which 
cuts acms the strike of the -1-bearing rocks. . The mine is being 
developed by drift tunnels extend4 along the coal Imh a few feet 
above the level of &B creek Ten such openings have been made on 
d bdq and three of them am working entries. Six workable M s  
of ml &re being mined, known as the Martin, Shaw? Eska, Emery, 
David, and Kelly or Maitland. As most of these beds have been 
identified on both sides of E s h  Cmk, tho & esst or weat i9 
used with the name of the bed or entry to indicate the Fdde of the 
creek on which the b d  occurs or the entry is driveh 

Development at Esks. was darted in Jmnary, 191*1, by the F&a 
Creek Coal Co. The first mining wag done on the Emery, David, 
and Kelly beds an the west side of Eska Ci-eek. Entries were d r i m  
along these -1 bebeds ta a fault which cuts off the coal in all three 
tunneb, and the coal above drainage level was mined out and' the 
workiqp abandoned. The Eskla Cmk Cosl Co. also started entries 
on the outcrops of the Eska and Maitlmd beds on the east side of 
E&r h k .  





Tha Alaskm Engineering Colnmission has opend up the hh, 
Shaw, and &rtin on both sides of the c m k  and the Emery, 
David, and Maitland on the ea.4 side. About 2,300 feet of churn drill- 
ing was done in 1918 to prospect the gronnd e& of Eska Creek, and 
a pros* shaft was put down to explore one of the heds cut. h- 
okher pros* ihl a, tunnel being driven to open the David and Emery 
beds,w& of Eska Creek on the north Iimb of the syncIine (PL VI). 
The Eska, Shnw, end Martin beds west of the creek are mined from 
the Eska West tunnel, the S h w ,  EsBa, and Emery beds east of the 
creek from the Eska East tunnel, and the Maitland.from the Mait- 
land tunnel. 

Prqect , ing on -me m l  beds which crop out about thm-quadem 
of a mila west of Eskn was postponed until spring on account of 
unfavorable weather. 

A nmmw-gage line extends 2$00 feet from the Eska West tun- 
nsl to the cleaning plant, which nTas instsIled in tha fall of 1918. 
The coal passes over a +inch grittly ; the undersize goes direct to the 
milroad cars and the aversize ta the picking table, f m  which tha 
waste is hend-picked and the lump passes to the same car aa the 
u n d h m  from tha grizzly, or to a separate car es d&& 

Besides the oftice and usual mine buildings a number of cottagm 
have been put np on the Eska iown site southeast of the mine work- 
ings for the use of the families and the office and technical force of 
the h e .  

GmEQQT. 

The d-bar ing  rocks at the EsHa mine occur in an open syn~:lins 
whm axis strikes acrossl Eska Creek near the cenfm of the mine 
aunp The cml beds have hen identified on both limbs of the syn- 
cline and on both Bides of the creek, which cmses the coal tract and 
divides it into two parts. Stratigraphically tho coal beds occur in 
two groups of thm Geds each, separated by a thick internal of gand- 
stone and shah AIthougl~ the coal and the inclosing sediments vary 
in chamdr nand thhkness from placa to placa, the coal beds have 
prominent markers which are persistent enough to idmtify the beds 
with little doubt wherever they have been opened. The following 
stmtigraphic section is generalized from data obtained on both limbs 
of th8 syncline on the west side of Eska Creek: 



Caal,---------,---,---- * ----**---- * 2 
Sandatone:,,,--,------------------------------ 47". 
croal (Kelly bed) -----,,,-,,-,,, , ----,-- 10 
Shale with a llttle m n m e  ,,-,,,,,,,d----------,-- 38 
G o  { a d  b 34 
Shale, lnrgely ncnldar, ,-,,,-, ,,,,h------d----------- 82 
Coal (Ernerg bed)----------,-,-,,,,,,--+----------- 5f 
Sandatone and &ale ------------------------,-w*----- 2$g 

~ o a l  ( ~ s s t a ~  -1 a 
Shal~-,,,,-,,,-,--,-------------,-----,,--,-----,-, 29 
Goal (8haw W), ,,-,--,------------~------ 5 
1 and m e  , I1 
Coal (Martin bed) ,,,--,,-,,-----------,,---,,,----,-- 41 
shale wJth thh beds of  maL ,,-,--,---,,,-,,*-4--- lOOf ' 

The thichm of the interpal between the Emery and E h  b6ds 
ia undetmnined. This internal, where measnred, is partly covered 
with slide, which possibly con& faults. mere the bed doubt- 
fully called the Eska c r o p  out i t  js badly burned, so that its identity 
is not certain. It is belicvd to be the Eh, as it is the first e x p e l  
ma1 bed below the Emery and is evidently one of the lower group of 
ma1 beds. The interval between the upper and lower groups of 
h l a  is also concealed on the north limb of the syncline and on both 
l imb  aa the east aide of the creek 

Above the coal beds that me being opened at the Eska snd ~ p -  
amted from them by an unknown intewal of probably several hun- 
dred feet is mother coal group containing severs1 beds of coal. 
= The detailed &ion given below was measured along the muth 
limb of the syncline on the west side of Esh  Creek. 

Etrab&graphk &Con of r o c h  ezpoaed ots smth l4nt.b of HRB on arrsst hw& 
of Ealern Crtwk. 

Ft in. 
EJhaIe in t*wgfr of syncllne : top eonceald 10 

C r a l  1 2 
Gray shale ---,,--,-,--,---r ---- - 4 
I r o n e t ~ n e , , - - - - - - + - - - - - - - - - - ~ - - - - - - - - - - - ~ - .  6 
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B't. In 
Gray nhale wlth lxonahne nodnlm ---,-,,,,,--------, 8 5 
Carhaceona shale ------,----------,,-------- & 
Omp shale with ironstone ndlnles- l8 
Sandstone and shale ,--,,,,,,,---,d---------4+-----~-- 5 
Shale with ironstone nodules ,,---,------------------ 12 
Shale with coal ---- ----,--,----- ---- * - - - - - -+ - - - - - - - -  5 
Coal (Fnery M)---------------------,,----,-----,-- 5 6 
Share ,+-,,,-,--,,,,,,,-,,- -,,-------------------- 88 
S h l y   one---,--,,--,,--,---,---,--,---- 3 
Thin-bedded mndatone ,,,,,, -----,--,- ,-,-------,-, 10 
adassfve sandstone ,,,,,,,,,,-,,,,,,,,ton-ton,-,,------,, 36 
Carbonamaa shale wlth clay meftm,, ,,,,,-,,-,, 2 
Shale with some mndy beds (partly Concealed) ,,-,-,,--- 90 
Thln-bedded  ands stone ,--,,--------,,,,-,dsto~dsto-dstodstodstodstoddsto 10 
Massive smd~tone ----,-- ------ --,--,----, ---, 32 
Soft darn& a a n d ~ t o n e , ~  --------e,e,e,e,e,e,e,e,e,e,e,-e,e,e,e,-e,e,e, 13 
Carbonaceom a l e  -------I-------,---,,-,--------------- 1 
9 ~ . ~ , , , , , , , - - - - - - - - - - - - - - - - - - - - - * - -  80 

>*' 
Concealed (probably male) 15 
Shnle,,-----~-~~~~--~--~~~----~~,,,,,~e,~-~~,,~,~~,~, 46 
Coal (RskaP bed) ,,--,,- ---- -,,-,,-- - -,,,,,,,, 3 
Shale. 

011 the north limb of the synche the beds of the upper part of 
the M i o n  are largely conc88ld on both sides of the creek. The 
following mtion of the c1iB above the portal of the emtry drhen on . a 

the Eska W& ier adapted from notes of G. C. Martini 

~ecfbn on clilf above I r i b  West entry. 
Ft, In. 

Banilstone {cliff) ,-,-,,--------------,---,,-,-, '76 
Soft sandstone ............................... 0 
Shale wlkh a IittIe ---,--- 2 
Conmalerl shale atld rrandstone 84 
d'hale-,,,,,,,,-----,------------------------- 16 
h l  (mka be31 ,,,,--,,-,--,------------------ 3 
Shale with ma1 &reaka -,---,,,-,---,-------,------------- & 
Shale ,,,----------------1------------------ 14 
Carbanacmes c hale ,-,,,-,-------------------------.--. 2 
Shale aad coal -,,-,,---,,--,-------------- - 5 
Coal {Shaw M),,,-,,-,,,--,,,,,---------------- 5 
ShnIe ----,,-,,,,,,,,,,,---,-,--,----------------- 5 

Shale ,,,-,,--l--,-,-,--------l_r---~--~---- 5 - 
, -. Coal (Martin bed) --------,,---- - -------+------------- 4 8 

Shale -,,--,-------,---ll------A-------------- 5 
Cod  ,,,-,,--------I------*1------------- 2 2 
R h h  wlth iromhe concretions -,,-,,,,------------+ -23 

Above the smdstone that makw the cliff is a mn~asled i m a 1 ,  
which from ita w&sh is judged to contain h t h  shale and sandsturn 
The Emery bed is probably at about this horizm bat does not mop 
out. As shown later, thwe is mkwn to believe that at this place it 
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may be cut out by faulting. Above this mcesld interval the 
David md Kdly rbedts are e x p o 4  but are too crushed and burned 
on the surface ta a good idea of their c-r. 

Below this section is 25 feet of alternating thin beds of coal and 
MB ovepl~ing abut 80 h t  of hale and ironstorre marqhg  a few 
thin 4 beds. None of t h m  appear to b worth opening up, as 
the beds we thin and are comiderably broken by faulting. 

On the & side of E s h  Creek the coal b& on the north limb of 
the syncfine have been comlakd  with the know11 ME on the other 
side of the crmk The equivalent of the Rely bed on this side of 
the creek, howem, is h o r n  as the Maitland. This naming was 
used before the identits of the bds  was establiihed and is still re- 
taiud. On the sauth Iimb of the syncline on the & side of ? M a  
Creek the m h  on the billside are largely concealed, but md beds 
have hen opad which corr~8pancl in pit ion and charachr to 
the Maitleand, DaPid, and Emery, Beds a1m crccur which m ~ p y  

. abotlt the position of the Eska, Bhaw, md Martin, SQ it appears 
that the section ~xposed across Eska Creek is present here dm. 
It is evident, however, that tbs inclosing mks vary greatly from 

plaoe to place along the strib. Above the Eska Wwt bed on tbe 
north limb of the synche there is a &ian mntahhg'a stratigraphic 
t h i h m  of 165 feet (and possibly much more in the concealed 
interval) of styndstone with very little shale. Whether or not the 
burned b d  of ma1 on the sharp curve of the high line is wmwt13 
correlated as the Esh bed, the fact remains that on the m t h  limb 
of the syncline the reverse is true md shde predominates. This, 
howeyer, may be due in part to mde- fanlting in the concealed 
part on either or both l i d  of the synclina Sandstone a h  geem 

to be less abundant on the east side of ths creek than on rthe west 
side. The s&ndstone that overlies the Kelly M on the w& aide of 
Eska Creek has a stratigraphic thickmess of 47 feat, and the m- 
spending. rnemhr ahve  the Maitland ia only abont 25 feet thick, 

The massive sandstone that makes up the cliff above the. U a  
West entry d m  not appear on the .east side of the c m k  in a c m  
responding stratigraphic position. This absence, however, is due, . 
at least in part, ta faulting. On the south limb of the syncline also 
there aippears ta be less sandstone than in the corresponding mem- 
bers on the west side of the creek; but hem, as in other placeg, this- 
may be due partly to faulting. 

Tha stratigraphic position of these adbearing beds in the Chick* 
loon farmtition is not certsin. Beneath the coal beds of tbs M a  
mine there is at least 200 feet of sdbentary Tock and ipossibly mang 
times as much. T h e  barn of the Chickdoon formation is not exp& 
in this vicinity, and the natnre of its contact with the underlying 
Cretaceans mks is not known, The coal outcrop recently found 



thee-quarters of a mile west of Eska are evidently much higher 
stratigraphically and apparently are near the bsse of the Eaka con- 
glomerate of Wiihhne Rill. This horizon may carrespond to that 
of the coal-baaring rocks at the Raxter mine on M m  Cresk. 

M A  bad.-The Martin bed is about 4-$ feet thick and is made up 
of two b c h e ~  with a thick parting of ehale. Aa underlyhg bad of 
coal, 2 feet thick, is wpamted h m  the Martin bed by 5 f e t  of shale. 

gsrt(otc of the .Wartin W in. the Bfwtln Wead ttcttnek 

ahale -,,,,,,,,,-- -d--~~---,,,, 1 2 
Cmt-,,--,,-----------,,--,,-------I----,---,, 1 6 
FmtwnlT. &ale 

8 h w  b e d . 4 e  Shaw bed is from 4 tu 5 fset thick and is charac- 
terized by three very dHinct mttrkem of yellow clay and shale. 

B w t b n  of S h t o  bcd in mom 5, B h m  West t d .  

Em&ng wan, shale. m, t. ---- 
CbUL- ,,--,-- ** --,,--,--, '_ ---,--,,,,,,,,,-.7 75- 
~ a l a ~ ~ , ~ , ~ , ~ - - - ~ - - , L - - - - - : - - - ~ - ~ , , , ~ , , ~ ~ ~ - , , ~ ~ ~  2 

R& 01 8- b d  in Elsow East Z w t w 1 .  

Bandng wall, carhmaceans shale and b e .  Ft In. 
~--,-,,,-,---------,---,,,,,,* 1 2 
Shale~-,,,,,---,,-,-----------------III 1 
Coal---------,---,---------------,,--- I 
S b a f ~  ----- - ------- - - -  2 

Eska bed.-The Eakn bed ranges in thicknm £ram to 3 feet 
d itr underlain by 5 feet of carbonaceous shale. Abow the ma1 
is 6 inches or mom-of carb011-us shale with a  erg: chamteristic 
day marker, 

S e d h  of Eska lied in Klka Weat t w e L  
Ft in. 

Ebnghg mil, carbattaceons 8hrle wlth day marker ,--,,,,- a+ 
1 , - -  * --,,,-,,-,-,---------,,,,,,,,, 3 
Bone and carbonaceous ahale ,,,-,,---,+-,---trartrartrar-trartrartrar G 
Footwall, W a  



# m t b  of EaW bed +m Eaka Eaat C U R ~ ?  
# 

Randng wall, M e .  Ft. h 
Shale and bone-,- ,,,,,, - --,-,-----,---- 1 
Coal, woody wftb thin mlphar bands,---- 9 
Compnct sthale m a r m  ,-,,, - ,,,,-,---------------,d 1 
Medlnm-hnml black d, woody &sncture- ----- -- 8 
Partlug 
OwU--,,,,,,,-*,,-,-",----*---,----------,,, 1 
Caal. w&y trtmcture, wlth bane and mlphar b a a L - *  2 
Footwall, BlmllL 

E m q ~  Pybed.-The Emerg W c o n t a b  from 4 to 58 feet of ma4 
with some bone anrE shale. The part which is khg ahacted in 
mining is from %& ta 4 fmt thick and averagm about 3 feet. 

&&M bed at foes of B* E#t 1PYm 

Eurdi lg  wall, shale. Pe a 
ml------,---rl-I----l----l----,---*-- 1 
Bone and cbaly @hale -,-----,,,,,,,*-,---+-----*-,,- 10 

-. -- Coal -,,---,,-,,,,,----,-,--,, -,,- I -  1 a I 

?&{as. 
-. - -  

Uoal----,,,,,-'------~---,,---,-,_ 1 fi 
Footwall, carhmamua shaik 

. ' 

IS&h of E m q  Bed on west bank'ot I s k  C m R .  

Hanglng wall, mhale and coal. 

D d  bed.-Tbe Dwid bed is from 23 to 3 feet thick It haa two 
b e n c h  of cod with a thin marker of pllow &ale. 

8&lora of Dazlld bed cl~. w& bonk of Eska Creek? 

E&ng wall, ~ h d e .  Ft lu 
CoaZ-,,,,,,,,,,-,++,-,--,-,,~-*---------,-~~,,, 2 6 . 
Pellow shale ,,,--------,,,,,,,,--,,,,--,,-,,,- I f  
Goal------------------------------------------------ 10 

-- - - 

1 Smith, &. El., Maskas Eaplneeelng Comml~slaq Mlnlng Dept, E l e m  for Tear en& 
bae. 31. 1911. 

' lar t ln ,  (1. C., W t o g l c  pnrblema at tbe Matnm32lkm -1 mines: U. B, Qml. Survey 
$nlL 892, p, 271, 191s. 
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mng~ng -11, mmpaet B ~ R I ~ .  PY. ~ n .  
G l d  and shale with streaks of coal -,,-,,-,,,,,,,-,, ,, 13. 
Nlg@rhead-,---,-----------------------,,,,-,-,,-,- 13-2 
Rnrd black friable coal. mell-developed clmt ----,,,--,--, 1 10 
Bone- -- - - - - ,-- - - - ---- - - - - -- - -- - -- --- - - - -- - - - --- --- - - - - 2 
FootwhU, shala 

m Keny bed.-The Kelly bed contains a lower bench, a thick parting 
of h n y  ma1 and shale, find an upper bench, which aver&@, respec- 
t i d y ,  3, 5? and 3 feet in thickness. 

M d t h n d  brd.-The Kelly b d  is known on the east side of Eska 
C m k  as the Maitland bed. The lower bench, from which coal has 
been mined, is from 29 to 4 feet thick and averages about 3 feet. The 
following m i o n  was measured by Sumner S, Smith: - 

H e c t h n  of MaitloaiZ bed Bn M d t W  fumtseL 

Hanging wall, compact shnle and mudstone. m. la 
Soft ~ h n l e  with streaks of coal 3 
Compactbmwo shale ? 

, LBlaclt friable coal {to: >- - -- 
, M e ,  coal, and clod 45' 

Black hiable coal { to t  : 
Cod bed8 west of E8ka m.%m--About threequarters of. a d e  west 

ab the Eska mine some m l  Ms are being prospected. Two open 
cnts show the following mtions: 

CoII1,,,-,----*----*-~-----------*4--"--d---------hd-. 4 -- 
Imith, 8. E.. A U n n  Englneerlng Commhdo5, Mining DqL, Mprt for g w  ending 

Dee, 31, 1911, 



Ft. Im. 
Carbonamu~ sh~le----,,---,-----,-----,,----------- I 0 

The coal-bearing m b  at  the Eaks mine Tie in an open qncline 
w b  axis trends acms Esb Creek with a strike of about N. 60" E; ' 

and pitches slight1 y southwest. East of the creek the trough of the 
spl ine is very open, and the m k s  of the north limb are Rat lying. 
The south limb is I a f ~ f e l ~  o b n f e d  by dtbrk On the west side of 
the c& the open fol- of the syncline is somewhat disturbed on 
the north flank by. faulting, which has tbmm the Kelly nand Dmid 
coal beds and the adjacent strata into s d m p  attitnde. This axis 
lias almost in line with the syncljnal axis of Wishbone and may 
h on the same fold. S t r u c k ~  seetiom are shorn in +m 3. 
Tai&hg is very evident in this coal trad. The m b  bobordering 
Eska Crenk appear to be in a downthmwn blmk, which itself is 
bmken by faults striking at various angles, as opposed b the orderly 
and parallel arrangement of the main faults at Chickalm. The 
tract now being mined is bounded on the north by a fa& mne, 
byond which the ground is broken, and it is doubtful whether 
mining wdd ba carried on profitably. The coal-bearing area is 
probably l i m i t d  on the e a ~ t  dm by B fault, which is not known to 
exist but which is predicated t o  explain the ~baence of the Tertiary 
ark- beds betwwn the Chickaloon formation and the f k h m o u s  
m k s  east of Eska Creek. To account for this it mms neoess8I-g to 
accept the existen- of a fanlt of considerable didmation and a rela- 
tive downward movement of the block west of the fault. Within 
the coal tract there is not a coal bed now being opened that has not 

- k n  faulted. M& of the faults encountered, however, am not great, 
and as a rule the faulted part has h n  found without much difficulty. 

At 280 feet fmm the mouth of the Eska We& tunnel a f auk has 
oflet the Eskrr bed toward the math for s horizontal distance of 50 
feet and brought the faulted ends of the Shaw and Eskm beds to- 
getbee, so that the entry passeri from one k l  to another witbout any 
perceptible break. A b u t  180 fwt west of this point a parallel f auft 
has brolight the Shaw and Martin beds together in a similar man- 
ner. 'She horirnntal displacement along the &mi fanlt is 50 feet, 
and thst along the western fanlt is 60 feet. Near the face of the + 

Eaka West tunnel a fault striking northwest cnCs the coal M. The 
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relative moment  of the muthw& block appears to have been 
toward the northwest, but the movement evidently was not p a t ,  
and the fault has either p lay4  out or curved toward the m t h ,  for it 
d m  not inbrsect the M~rtin W& tunnel, which it wwld do if it 
maintained the dimction it has in the Eska Wd. The extension of 
the eastern fa& toward the sonth is indicated by ib general dine- 
ment with faultg in prospct tunnel 2 and the dd Kelly, David, and 
Emery workings. 

The most prominent fad& is one that extends northeast across all 
the workings on the east side of Eska. C m k   ad possibly is found 
on the other side of the meek also. Tha relstive movement of the 
block southeast of the fanlt has been downward, and the fault has 
cut o f f  the Eska, Shaw, and Martin beds in the workings ;sad bbroght 
the Emery bed aminst the Shttw and Martin. On the bluff along 
F~ka Creek the Emery bed is cut out by this downward rnoasment, 
but it should be found in depth below tho David bed an the ~011th- 
east side of the fault. This fault limits also the workings of the 
Maitland M on the northwest. The mthwest projection of this 
fault intersects the wed bank of .Eska C m k  in the concealed internal 
jud north of tha locality where the David bed crop out. Faulting 
at  'this locality is regarded as probabla, to account for the missing 
F,meq+ bed, which normally should be found here. 

The only smle by which to measure the amount of this faulting is 
the stratigraphic column, especialIy the interval between the lower 
and upper groups of coal beds. Enfortunately this interval has not 
been aocurartely determined. On the east side of Eskn Creek one 
1 imb of the, syndine is covered with d6bris and the other is dist~rrhed 
by faulting. On $he e& stside this interval is larmly concealed on 
the north limb and probably also is faulted. O n  the south limb the 
Eaka or nnderlying beds have not been positively identified, but be- 
twmn a bed t h t  is mgarded ss tha Eska and is. quits evidently one 
of the lower p u p a  of M s  and the Emery bed there: is a measured 
section of 286 fget of sediments. Soma undetected faulting may 
occur in the concealed intewal, but tbis figure ig believed te be ap- 
proximate for this stratigraphic intervat Using this as a male and 
allowing for the additional thickness between the Eska and Martin 
and also for the inclination of the bed: there appears to have be-en 
a vertical disloc%tion of 350 to 400 feat near the f ~ c e  of the Shaw 
East tunnel, where the Martin and Emery beds are brought together 
by this fault, The vertical movement along the fault plane is evi- 
dently lesg on the bluff nem the mouth of the East David airway, 
as the fault shows diminishing displacement toward the southwest. 

Just south of this locality .a fanlt that c- prospect tunnel 2, 
which is now being driven ta open up the David md Emery beds, 



is about in line with the fault m the old KeIIy, a v i d ,  and Emery 
tunnels on the south dank of the syncline d a b  with the east fault 
in the Eska Wast tunnel, and It is not improbable t h t  all three lie 
along a single b&. They agree in genemI strike and position, 
and two of them agree in the relative downward movement of tha 
block east of the fault, which has m l t e d  in a horizontal dbplaee- 
ment of the beds on the north limb toward the north and of the beds 
on the south limb toward the south. In prospect tunnel 9 the David ' 

bed is faulted. The relative direction of movement has not been 
detmmirred. but the faulted part is to be looked for muth of the 
bmk.  

The existenm of a fault just south of prospect tunnel 2 is inferred 
to explain the absenm of about 90 feet of the massive sandstone 
member which overlies the Kelly bed on the south limb of the 
gyndine. A nmnbr of minor faults occur. The Maitland workings 
on the southeast are bunded by a dislocation of undetermined 
amount. A shaft pat down near bore hole 33 showed a f d t  cutting 
off a coal bed. A fault intersects the south bank of Esktt Creek 
about a qnarter of- a. mile above the mouth of the Eska We& tunnel 
and sppatffg: to trend south toward the present faca of the Martin 
W& tunnel but evidently has not h e n  rwognized in any one of the 
unde@ound workings. 

3HIBEBTP n E .  

The Doberty mine is on the west bank of Moose Creek about thm- 
qnsrters of a mile from the mouth of the creek and 50 miles from 
Anchorage. The mine was opened in 1916 by the. Doherty Coal CCE., 
and its product was sold ta the Alaskan Engfneering,Commission 
axid to individuah in Anchorage. 
The mine is developed by a drift, tunnel from which the coal was 

mined nearly to the surfam A shaft was then sunk, md mining 
was continued on a lower level. The cxnrl was screenad and cleaned . 
in 8 hand-picking plant at tha mine and hauled 3,000 feet over a 
n-w-gage line to the mine bunkers a t  Moose Cmk for rail ship- 
ment to Anchorage. 

The section given below wm mewured in 1917 by Martin,' who 
mys: 
. If Ute operators of thie mine ate able tu compete-wltll other prdu-rn they 

p d I ~  p m b 1 y  be able to find a moderately large a m  of workable mE In the 
vicinity of their mine. No atructurnl disturbances have thua fnr m n  dlwov- 
em%, Tha mloe is situated on the north flank of a mal l  loml basin or el- on a 
muthwad-dlppfng bn l t  block. 

Msrtln, (3. C., Qeolo$lc pmblema a t  the Uatauash coal =in=: f4. El. (XeoI m e y  
Bdl.  892, p. 288, 1818. 
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Coal ----,-. ,--,----*----,----------------- 1 3 
khmateoua W e  ("'black dirt "), -,,,,,-,,-,,,,,-I 3 
Shale (Acmr). 

Strike N. E, dip 4 6  SE. 

The m l  shipped from thk mine wae of low gmde on m n n t  of 
the high ash content resulting from tbe lack of adequate cleaning, 
md it never pmVBd tO be rntisfachry. No -1 was mined h in 
1918. 

BdXTEa Mnm* 
me Baxter mine is on Moos5 Creek about 4-$ miles from Mmsa 

Creak station, on the Ma&& branch of the railrod The mina 
is on a tract comprising Ieming units 2 and 3, the 1- for which 
was granted to OLiwr h Duke, Henry B h r ,  C. C. Harcy, and 
W. A. Smith esrly in 1917. Mining opOions began in December, 
1917, and mntinued until April, 1918, as long as it wea &b1e to 
sled the coal ta the raiIroad at Moosa h k .  The output was mld 
in the 1-1 market and to the Alaskan Engineering Commhioioh. A 
little development work was cantinned during a part of the summer 
of 1918, but the mine mrnained idla the lest of the year. The coal- 
bearing mcks crop out on the east bank of Moose Creek on a promi- 
nent blnff on which the coal is exposed for several hundred feet, 
The zn& conspicuous bed, known as the big bed:' is 11 feet thick 

. and occurs in two benches 4 and 7 feet thick with a &ale parting 
of 2 inches. Aside from this #hale parting the bed is compamtively 
free from impurities, and the coal haa proved to be very popnler for 
domestic luaa. f i e  mine was opened with- the hope of makink m. 
immediate production, and the size and purity of tk "bi bed " 
offered such promising possibilities of maintaining a wmiderable 
tonnage from the start of mining operations that the diEcultiaa of 
mining it, dye to unfavomble structural featurn, were not properly 
taken into account. 

That tho mka expsed along Moose Cmk are fanlted and not in 
place is evident from their broken appearance and the detschd 
blmka of coal, and from the discordance between their dip md strike ' 
and the attitude which wonld be normal along this limb of the Wish- 
bone Hill sgncline, and even from the discordance between the crak - 

" 

expomrea from place to plaoe. 
The mine is being developed by thee tann& driven into the 

bIuff to open up the " big bed." (See fig. 4.) Tnnnel 1 is about 900 
feet long. In places it cuts across the formation, and in places it 
drifts along coal beds in an attempt to prospect the broken ground, 



1% is connected by a number of workings with an npptr level 40 feet 
higher,, which c o m a  to the surface at the ~ i r  shaft. Tunnel 1 CUB 
diaffodly scram the strike of the beds for 40 feet and then cuts , 

m o m  4.-Map &f SutPr m l w  &owing fnnltrr 

s mil bed, which is open by a drift for 95 fset to a fault that outs 
the ooal as. From this int the tunnel qa in  cuts diagonally m s s  8." the strike of the forma 'on for 170 fwt and in- two small M s  
of coal and the L' big 2 ed * for which the mine is being developed. 
me following &ion is exposed : 

~&irm of eoabbearkcg meats cut in tunmeE 1, Baeaer mlrrs, M m e  C n e l c .  
Shale, han~lng waIL Ft. ln. 

i 1 4 
Oaal ("big bed" Shale --,--------------------,--d 2 

C-1-, , , --- , -,--- - -- - - - -- - -- - -- ---- 7. 
Shnle,-----,,--------------------,,-,,-,-,,-,---,-- 14 



Thm same beds are e q m d  dong the. stream a short distam 
northeast of the entry. The relation a£ the mal l  IA of coal exposed 
new the mouth of the tunnel to the section given above is not known, 
ns the two am separated by a fault. 

The "big bed " has been opened for &tan- of 180 feet and 200 
feet by drifts extended, respectively, from the lower and upper levels. 
Tn these distances the bed is considerably broken and ia cut off on 
both the northeast and southwest by faults, beyond which it has not 
been explored. The mast prominent fault is exposed at the south- 
west end of the drift from the lower level. At this place it strikm 
N. 40' E. and dips 42' 9E, and has faulted black slate against 
massive conglomerate. This is probably the overlying Eska con- 
glomemb and if tm indicates normal faulting, with a downthrow of 
the conglomerate block southeaat o f  the fa-nlt. The fault that 1imit.a 
the coal at the northeast face of the workings s t r . i b  about N. C15O W. 
and appears to bs about vertiml. The movement along the -hdt 
has not been very g r e ~ t ,  as shomn by the relative position of the two 
coal beds in the l o w ~ r  level blow the "big 'id " and the position of 
the s m e  b d s  on the surface north of the fau It. The principal move- 
ment of the blwk north of this fnult appeam to have been a b e  
over md gliding down toward the dream of a blcek that includes 
the '' big bed." 

h e 1  2 cub a nnmbr of mall  burned coal beds. Tunnel 3 ex- 
hnds southeast-rd for 220 feet. Abut '10 feet from the portal it 
intersects a mall bed of coal lsnd follows it nearly Eo the face, where 
it is cut off by a fauk that has bmugl~t the conglomerate against the 
coal-bearing shales. This break is directly b l o w  the prominent can- 
glomerate clifl, e i v e  of a fnnlt scarp, that capa the bluff above 
the river, and it dse lies en the northwesterly projection of the line of 
f aulthg in the southwest encl of the  workinp in tunnel 1, where con- 
glomerate is faulted downward against shale. These facts suggest 
that the two breaks mBy be on the amle line of dislocation. The 
conglomerate a t  both plmm relatively mover1 downward and carried 
the coal-bearing beds downward also. 
To prospect for the coal-baaring m h  it will lm nee-ry to extend 

the workings downward along the fault the amount of the normal 
rlieplacement along this plane. The amount of this movement hae 
not been determined or men estirnM, as there appear to be no data 
on which to base an estimate. It will have ta be debmined by 
actual exploration. - 
The location of this bed santh& of the fault is not believd fa be 

an mumountable difficulty, or one which should dimourage the 
fictive development of the mine. The amwn't of displacement may 
be geveral hundred feet, but southeast of the line of faulting, EPeneeth 

, the massive conglomeraN the locks, inclading the coal-besring 



strata, are prbb~bly much 1- fractured than those e x p a d  by the 
preen t warkings. 

The cod-bearing rocks at this mine lie within the Chickalwn for: 
mation near ib contact with the overlying Eska mnglornemte. The 
mlation between the; cong1omerat.a and that part of the Chickaloon 
formation in which tha cod occurs is obmred by faulting. As the 
extent of this faulting is not believed to be great, it appears that 
the coal lies near the top of the formation. The Chickaloon rocks 
e x p a d  at this p I w  occur in a narrow strip that lies between the 
Eska conglomerate of Wishbone Hill and the concealed area of the 
swampy ground to the northwest. 

Wshbone Hill is a syncline that pitches toward the southwest. 
The trough of the syncline extends northeastward along i;he crest 
of the hill, and the Chickaloon rocks dip into the hill from both the 
northwest and the southeast. The synclind fold etsnds southwest,- 
ward aa far as Maose Creek. It is thus inferred that a part of the 
concealed area northwest of Moose C m k  is underlain by rocks of 
tha Chickaloon formation, which structurally should occupy this 
position between the Eska conglomerate of Wishhne Hill and the 
T & ~  arkom of Arkose Ridge- The rocks of this canwaled R E a  

. thus may oantain beds of coal, but probably they are co~npledy 
folded and faulted. The chances of developing workable beds of 
coal appear to be less favorable on this side of Bhxe Creek than on 
the other side in the present workings. 





WDE DEVEU,PMENT% IN THE WILLUW CREEK 
DISTRICT. 

The region popular1 y known as' the Willow k k  mining district 
cornprim an area of about 40 q m m  miles in the Talhetna Mom- 
t a h  and ia abont 12 miles fmm the. head of RRik A m ,  one of the 
branchea of Cook Inlet. The region is tributary ta both Susitna and 
Little Busitna rivers and takes its name from Willow Creek, one of 
the principal streams of the area, dthongh none of the productive 
I d l e  properties a m  on Willow Cmk itsslf. 

This paper on the redent developments is h9ed on a hw days' 
work in September, 1918, in which the pducing pmprti~s were 
hurriedly visited incidentally to the mllection of data on mineral 
pfodndion.l An early fall of snow preventsd the examination of 
mrface prospects which otherwise would have been visited. No 
attempt is here m d e  tu dwcribs all the mines and prospeck3 in the 
district, only tbm where production has been maintained being 
mentiond, The lowtion of the mines and prospects is shown on 
figure 5. 

The Snmy is indebbd to many p e m s  for in famahion used in 
this rep* especially tn M m .  N. 13. Ilothwell, James McDonald, 
B. Pinder, W. R Hocking, W. S .  Homing, W" P. Martin, C h l e s  ' 
Bartholf, Henq Emard, S m  McMe1 an, Theodore Pilger, and Milo 
Keliy. 

The Winow Creek district may be m c h d  by wagon road from 
Wasilla, a station on the Government milroad 16 miles from the 
Fishhook Inn, on the edge of the Winow Creek district, and 55 
milw from Anchorage. It mny also be reached by a slightly shorter 
m h  by trail from Moose Creek, B station on the Maknugka branch 
of the milroad. 

The Willow Creek district is being exploited for its gold lodes, 
which m u r  as fissure wins in quartz diorib. The gm10gi.c features 
are favorable for depth of veins and permanence of gdd content. 

%For A det~1le-d d d p t l o n  of the 8lrtrEct and of progmsa of rnhing'ee Cappa, 
8. R, Tbe Wlllow Creek dlstrirf Alaska: U. R. Gml. S u m  BtllL 807. 1915; alm 0. 8. 
Wl. B u r w  Bull. &92, p. 185, 1918, ahd Dull. 692, p. 177, 1919. 

3m 



The region has not received the attention of pmqmhm or inv-rs 
that the geologic conditions would s a m  to justify, howe~er, md 
development has been retarded by a number of adverse conditions, 
soms of which have lately been partly overcame and others, it is 
hoped, will be imp- in the near f utnre. At presant the outlook 
is bright far a continued demlopment of the region and a perma- 
nent camp with increased prodnctian. 
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The high cost mf transpation to the minas, caused by the re- 
motmcss of the segion, hns h n  somewhat mduced by the ens t ruc-  
tion of the Govmment railrod. Frevious to its operation supplies . 
were brought from Knik, a distance of about 32 to 35 milea Ma- 
chinerg and supplies are now sledded in during t.he winter from 
Hous~ol; and freighted by h m  and motor truck daring the summer 
from Wailla, both stations on the mihad. The winter freight rate 



from Houston is 2+ mts a pound, and the summer rate from TTTa.silla 
rangas from 14 ta 9& cents. 

One of the main obstacles to successful mining in this district 
is the short operating mason-three to five months. This is p v -  

' erned mainly by the period during which it is p d b I a  to obtain r 

power for milling. Power nsed at the mills is dorived principally 
from water-driven Pelton wheels and turbines end is usually gem 
eralted et  the point of ~ttilie~tfan The water supply is dmwn from 
nmr-by small stream, lakes, or artificial reservoirs, which are frozen 
or considerably diminished in flow from abont September to May, 
Dependence on this source of pwer  neremrily limits the operation 
of the milIs to the short open season of 90 to 130 days and impoaes 
a heavy duty on the invsstmenL Tha development of cheap elec- 
tric energy for winter use is an imperative need, of the district. To 
supply this need o hydro-~lectric power plant on Little Susitna Rirer 
or in the cmyon of Willow Creek has often bmn ~uggestd. A plan 
which seems more fe~sible is the erection of a mntrnl power plant 
near some supply of coal. An efficienk plant might be one designed 
to utilize the producer-gna principle, which involves the compleh 
gasification of the coal, with w without the recovery of the by- 
products-(h~, ammonium sulphate, rtnd Eight oil), and a resulting 
carbon residue suitable for fuel. With mch a plant, which could 
ut- lignite or even high-ash. mine refuse, the g a s  evolved could 
be used dimct1y for fuel in the goneration of eloctFic energy for 
tmmmission.to the mines. Tha carhonweoua residue resulting from 
the gasification of t.he coaI is mnvertjMe inh  briquets of smokeless 
fuel, probably of higher grade khan nny coal now Iocally used in 
Anchornga. T h e  recoverabIe by-prodncts that might be used locally 
are tar for mad dressing, nmmoninm snlphate for fertilizer, rtnd 
h i m l ,  a product of the light oil, for mahr oil. Other by-products 
are dyes, various usefnl cclternicals, and Itoluol, which ia essential in 
the manufacture of high explosives. 

Another urgent need of the didrick is the consolidation of gome of 
the smeller properties, which to date have hnd s struggling existenca 
but might be run a t  a profit by the reduction of overheat1 expnses 
and the - advantage of efficient management and technical advice, 
which have been sadly Iackng in the past at many of the properties, 

Mining in the Willow G w k  district in 1918 was conduded on 
sbout.the same gcale as during the previous year. Five mines were 
. o p e d 4  rind yieldd $269,624 worth of gold and $794 worth of sil- 
ver, The lodes of this district ha\?% prduced to date gold to the 
value of $1,609,380, as shown in t l ~ a  subjoined table. 



Gold. @Im. 

Par. 

19m.. ......................... .. ......................... 87.08 *,8W 
1808 .................... ,.. .......... . . .  ........... 1 u15.81 
1810 ..................................................... 1'rn.l5 3% 
1 ~ l l  .................... ... ........................ 2 : ~ 5 . ~ t  51'm 
LSlZ ........................................................ 4 573.02 w;600 
1813 ............... ...... ............................. 4:MI.M IM),W 
1 ~ 1 4  .................................................... 1rl,a7aa mB7,1a 
1915 ................... : .................................... 11W1.65 2 4 7 2 3  ..................... ................. 18Ifi .........., 14'473.44 298:1CK3 
1917 ................................. ... ............... ~ ' 4 6 5 1 7  195M2 
1918 ........................................................ 1 3 : ~ ~ . 0 h  * 9 : 6 ~  -- 

77,W5+89 l,tM,380 q 1 W .  27 4,lDL.W 

During the aummer of 1918 rr great  deal of inter& was rnsnifW 
in the district, geveral mla of mining property mem mrded,  a 
great number af examinatiorrs were made by mining men, a mill 
was in process of smction on one of the properties, and a new mining 
company was hoorporeted in Anchorage. 

Interest waa forther ~tirnulated by .the reported discovery of plati- 
num in the guld lodea Samples collectgd by the writer from two 
of the minm were submitted to the Geolo~ical Sumy for -7, but 
no platinum was bound. This result is not surprising, rrs3 the geologic 
ammiations of the Willow Creek I d a s  do not f ~ ~ o r  the OCCUXTB~CB 

of platin- which- although found in siliceous I d e s  in small quanti- 
ties is urmaIly r&ri&d to mapssian plutonic rocks, especially the 
more basic mh, such as dnnite and pyroxenite. Tha only known 
basic intrusive mcb in this district are some gabbros that cut the 
granites in the eastern part of the district. Tllw are green rocks 
found as local patches in the granite. Kone of the ~ e p o r t d  plat- 
inum-bearing ores corns hm these rocks, nor ia there any evidencs 
that they carry platinum. 

LODEB. 

T h e  Willow Creek mining district Is being developed mainly for 
gold, which ocmm in fissure veins in quartz dierite and related rocks 
that are intrusive into mica 6(:W The gold occuk mainly RS free 
gold in a quartz pngue, which also carries various sulphides. Abut  
90 per ant  of the gold obtained is recovered by amalgamation and 
the ma indsr  by cyanidation of the sands nnd tailings. 
The hard-rock formntion of the Willow Creek district sm mica 

echist and chlorite-slbite schist cut by gmnitic rocks, mainly quartz 
diorite, and overlain by srkose, shale, conglomerate, and madstme. 
The qusrtz diorite is intrusive into the mi= schist, but b t h  schist' 
and diorita am anconformably overlain by the arenaamus sediments. 
The granitic mks are provisionally correlated with the Coast Range 
intrusive mks and in this general region a m  probably of Lower or 



Middle h & c  age. The mica schist is thus J&c or earlier 
and is probably much older. The arenamom sediments are of 
h n e  ' age and therefom hava not s h a d  in the minerdbation, 
which is bliaved to be genetially related to the invasion of the mica 
schist by the quartz diorite. 

The pmvd prodndire zone is in the intrusive -9 which thus 
a p p r s  tn be the; best ground for future pmpxting. The sandstone 
and m i s t e d  sediments were deposit4 later than tba minemliza- 
tion of the granitic m'ka and e~idently do not carry my valuable 
m e W c  deposits. 

Mmx19 AND PROSPECTd. 

The Gold Bullion mine, the most constant producer in the diskrict, 
is opema by the W~llow Creek Mines. The mine ia at an elevation 
of 4,500 feet on the, divide between Cmigie and Willow creeks, and 
h a  mill is on CraiFs;~ Creek 1,500 feet belaw the mine. 

Tho mine is developed on a single vein that follows a very per- 
sistent fissure, which strikes about S. lo0 W, and dips 14" NWW 
The vein filling, however, is lm regular and in same places p i n c h  to 
a mere stringer and in ~thers~splits up into t h r k  veins. The vein is 
broken by three main faults, which strike from S. 10" E. to S. 30° E. 
snd dip 40O-55" NE. These faults have produd  normal step fault- 
ing of small displamment. 
T h e  principal developments of 1918 were the driving of a raise 

southeastward to connect with the old Gold T)o& workings and a 
drift. southwestward tow a d  the old Nos. 3,4, and 5 ltunnels on the 
Golden SVonder and Golden Wonder No. 1. Abut 53 ton8 of are 
mined on the Gold Dust No. 1 claim was taken from an ore body 
b o r n  as the Bass vein but probably a faulted portion of the main 
vein. This ore was taken to the mill by pack horses. 

The ore from the mine is ttmqmrted to the mill by mrial tram. 
The mill is equipped with three batteries containing 13 stamps of 
I@ and 1,050 pounds each, amalgamating plates, clamifiers. and a 
%tom cymide piant. The mill operates three shifts a day and 
handles 50 .tons in 24 hours. The plant is driven by power generahd 
by a Pelton wheel and turbina 
!I'h Willow Creek Mines hare t~bken an option on the Lucky Bhot 

aid Panhandle groups now under development and plan ta operate 
these next year. 

WAR BABY PXOBPECT. 

The Wer Baby pmpsct consists of four claims, h a m  as the War 
Baby Nm. 1, 2, 8, and 4, on Craigie C& at  an elevation of about 
8,000 fmt and Z.miles from the mouth of the m k .  The property 

IB3W2~--20c-B~ 71CI12 



was lacated in isle and is now being developed by W, S. Homing, 
C. A. Brartholf, Darid Miller, and W. T. Rock. 

Surf- stripping has exposed a mineralized zone about 33 feet 
across containing four or five ~pardlel  quartz vains that strike 

' 

N. 80" E, and dip l?042a NW. The fmtwall of the lode is altered 
granite with 9 i n c h  of quartz. Above this through an internal of 
over 30 feet a m  t h m  quartz veins from 1 to 5 inches thick cutting 
quartz diorite. The hanging wd1 of the lode appears to be a red- 
sltaind.fissare praIlel to the qnartz veins and dipping -ply north- - 
west taward the canyon WEU. A b u t  600 feet the muthwest what 
appears to Ix t h  sruns lode is e x m .  At this place a lode from 3 
to 4 feet thick carries a poartz vein 15 inches thick and stringers of 
quartz in altered granite. 

The ground is being deOeloped by a tunnel which is ex@d to 
Entemt,  the vein 100 feet from hhe mouth. A Stranb well equipped 
with 10 stamps of 250 pounds each is in course of construction. The 
mill will be run by a ~ I i n e  engine and will be used far prospecting 
the om and making small mill runs until the output neemitam a 
m i l  of greahr capacity. 

The Panhandle and Lukky Shot of clsims ere being de- 
veloped jrxst west of the War Baby claims on w h ~ t  ,tppears l;o be 
the m e  vein as the War Baby lode. Them two groups of claims am 
said ta cover the aatcmps of two parallel veins striking about mst 
and a third vein striking N. 60° W. and c m i n g  the other two. De- 
velopment work was begun on these claims in 1918, and some surface 
o p i n e  warn made p r ~ p a r h w  to underground operations. The 
WiUow Creek Mines now have an option on this property and plan 
to  o p m h  it next 'season, 

The mine af the Almka Free Gold Emrig Co. is on Fishhook 
Creek at an elevation of about 4,300 feet. It js now opemted on a 
lease to W. P. Martin, who continued developmsn< work and milling 
during e part of the season of 1918. The principal development 
work has been done on the Skyxmper vein, on which nine tunnels 
have been driven with an aggregate length of over 2,300 feet, k i d =  
m e e t i n g  winms and stopes. The ore from the mine is lowered 
aerial tramway ta the mill, which is equipped with two Chilean mills 
of 40-tun capacity. The tailin@ are treated in a cyanide plant, ., 

The b l d  Cord mine is on the east side of Gmide h e k  near ita 
head, rtt an elevation of about 4,100 feet. This property was located 
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in 1915, and aome davelopment work was done. A. milt test on 100 
tons of ore made lad year is said to have proved satisfmbrg, m d  
the property W ~ B  mld to J. H. Smith qnd Jmph Swan. During 
1918 the property was further developed by W. P. Martin under a 
lease from the owners. 
The developments on the Gold Cord at the end of t h e  working 

m n  of 1918 consisted of about 500 feet of tunnel, a crosscut, two 
mall stupes, m d  an open cut on the lode. The lode strikes N. 10° 
W. and dips W0-65" SW., with an average dip of about 40". The 
om h d y  differs somewhat from the typical vgins of the region. It 
is a stringer lode composed of reticulating veins of quartz which 
pemkata tb quartz diorite country r d ,  forming a lwle that in 
places is 13 f& wide. The tunnel is driven along the lode but 
does not own its entire width exapt where the lode is narrowed by 
pinching or faulting or where a crosacut or a stope has been ex- 
tended. The lode has farmed on ' a prominent joint plane,, along 
which fadtifig has later taken place and evidently pinched the win. 
The hanging wall is well defined. The footwall. is 1- definih and 
is marked by a number of parallel planes along each of which the 
ore appars ta terminate tibruptly. I+ 

The quartz diorite included within the quartz veins is altemd and 
minemIized with sulphides, but the gold contmt htw not been de- 
termined. 

MABEL mm, 
The Mabel mine is on the WE& side of the valley of Little Sasih 

River, on a small tributrtry of Reed Creek. The vein has been ex- 
posed on the surface for a claim length by short tunneb and open 
cuts. The vein strikes about north and dips west at a low angle. 
=.mine is being developed by two parallel tunnels known as tun- 
neb 9 and 8, driven northwestwatd to intersect the vain. The prin- 
cipal work has been done on tunnel 2, which follows a joint plane. 
About 20 .feet from the mouth the tunnel encountered a fault strik- 
ing north to northwest and dipping 4 5 O - 6 0 0  W. A drifi extended 
northward along this f ~ l t  plane exposed the qu~rtz win &butting 
against it. Tbe portion of this vein extending from this fault to 
the surfam has been stoped out md mil ld  for a part of the dis- 
tance betwesn the two tunnels. At the face of tunnel 2 a short drift 

kumd off to the no~%h and a, much Ionger one to the south, fol- 
lowing the intersection of another fault and quartz vein. Both 
st~ike~sbbout N. 80" E. and dip northwest. The qua* vein dips 
BOW, but the fault is much sheper and expo= the quartz Pein in the 
northwed wall of the drift. The quartz here is as a whole of 
rather low grade but carries etringers of very rich ore. 

Tunnsla extends northwestward about parallel to tunnel 2, Near 
the fam a flat-lying vein of quartz was cut and followed southw~~d 
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by a dritt. The vain is about 4 fwt wide but is bamm A cmmmt 
b the east cut a small qnrsrta vein with some vary rich pockets. 
This vain, which dab is cut pff by s fndt, resernb1~ the eastarm vein 
in tunnel 2 in character, but correlations between tbe veins e x p ~ e d  
in the different workings have not been establishad. 

The ore is tmnsported by an aerial tramway to a 15-ton Denver 
mill opaW by water pwer. The tailings are pnded for future 
treatment. The Mabel mine and mill were opersted in 1918 on a 
amall sc~le.  

b 

T-ETXA C)[)W1 00. 

The mine snd mill of the Talkeetaa Gold Mining Co., pmviom1y 
known the Matanmka Gold Mining CQ., wera omrated during a 
part of the season of 1918. This property is on the no& side of 
Fairsngel Creek, m r  its h e 4  

bTCc=mG)B CtOm co. 

The Pearl, Glacier, and Tddy groups of claims on Arcbangel 
Creek near tb glacier were taken over by the Ilnchomge &ld 
Mines Co., recently organi7d in Anchorae The company is rep- 
resented by Byron Barthol f, pfssident ; Sidney Anderson, vice pmi- 
dent; A Q, T h a m p n ,  secretary; and E. M Cnlbemn, tmumr.' 
It is the plan of the company to a r t  active development as soon 
as mather conditions permit. 

The p ~ p e &  of the Le Roi Mining 6. is on G a d  Hope Creek, 
a tributary of R e d  Creek, near the stunmit of the high divide east 
of the main c m k  and about 1) miles north& af the fllofzth of 
the ~ s e k  and 14 nil& east of the' Mabel mine. This deposit wm 
discovered in 1912, and since then tempomry work has been in 
pmg.ress. A wagon road from the Willow Creek road was Wt, 
mining equipment aagernbled, and undergmund work dmted. . 

Some developmat work wss done by Gaikerms & Conroy on tbe 
Webfmt and Rutland p u p s  of claims, near the junction of A d -  
angel md Fairangel creeks. T ~ Q  vein, on the Webfoot is reported: 
to be exposed by surface stripping for a clai~h length. Some devel- 
opment work was aha done on the Gem prospect in the same loe-., 
On the Fern and Gmdell claims a tunnel wm driven 800 feet along 
the lde ,  and work was continued during the winbar. 



PLACER MINING IN TEE TOIDVANA DTSTRICR 

Enhg in the Tolorma district in 1918 wm practidly restricted 
b the gold pl- deposits in the vicinity of Livengmd. A little 
p k r  mining was done in tha western pnrt of the district on Qunni- 
 so^^ and Quail cr&, but proqmting, both for placers and for lodes, 
exaept at  Livengood, was negligible. Development wokk was done 
on a lode near Livengood, which is reportad to carry gold ~ n d  nickel. 
Other miner& occtlrring in the district not yet known in d c i m t  
quantity to be of economic value .are chrodta (chrome om), scheelite 
(bungdm ore), stibnita (antimony ore), and possibly platinum. 

The vdna of tho output of p l m  gold in the Tolovana district in 
1918 was abont $875,000, compared with $1,160,000 in 191% This is 
nbout 35 per a n t  of the btal placer gold production of Mash in 
1818 md g i v ~  the Tolomna district second p l m  among the placer . 
ditrick The t&il production of the district to the end of 1918 
was ahut  $2,805,000. Tha decrease in 1918 was dne largely to the 
working out of claims, but also to lack of water resulting from the 
exceptionally dry summer, to the scmity of labor, and to the high 
cost of suppBe&, About 35 mine8 Tern opemtd in 1918, compsred 
with 50 in 191'7, and about 870 men were engaged in mining, 'SEiree 
OF dour of the plants amployad more than 25 men. About sight of 
the minas wem worked out daring the s e w n ,  or the deposits were 
fomd to be of tm low grade to be worked in 1919. At' three mines 
the winter's dump of 1915 wem slnioed and operations then ward. 
The decresse in mining led to many persons leaving Lirengod in 
the'fall of 1918, 

Mertie' hss already given a rather detailed account of the mines 
m n d  mining conditions in t h ~  ToIovma district. In order to avoid 
-ry repetition, the facts given here will be as far as possible 
supplementary to his account. 

L i v q w d ,  Jocrilly called Bmh, fie center of mining on Liven- 
gobd Creek and its tributaries, is about 50 miles by hail. fmm O l m ,  
a station on the Tanana Rnilroad. Supplies and mail are brought 

- 
IMestle, 3. B,, jr., The gold place= of the Tolwaaa dletrlct: U. 8. Geal. Flu- Ball. 

863, pp. 221-277, 1011. 

in 
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to Livengood over &e t d  in winter and by boat up the Tolovana 
River in summer. An automobile traui mnm& Limngod  wit^ the A 

head of navigation on Tolomms River. The town is in commmi- 
cation with F a i d m h  by wirelws telegraph and with the mines on 
the c& by telepbonb Timber for- fuel and mining is locally firnil- 
able, but the ground, fortunately, is well f roeen, and little timbering 
is needed in the mines. The amp is hmdicappd by scarcity of 
wabr for s1nicing;most of which is taken h r n  Livengd  Creek md 
its tributaries. - Owing to abnormal wnomic mnditions in 1918, fig- 
ures on cost of Iabr and of puppliw are of IiBla value. 

The gold p l a c m  of the ToEo~ana didrict am of three -(I) 
placers in the p-t st-s; ( 9 )  bench pllteem in the barid &m- 
riels of former atream, wbich s ~ e  the richest; and (3) b r n i n a b d  
placers in the fans at the months of wme of the gulches. The 
pIacem of the first two types show either kegdar concentrstiau 
of the gold or well-defiad pay &maZLS on or nwr bBdCOCk; thma 
of the other type show a general dissemination of the gold through- 
out the unmmolidated material of the fan. Some of the dissem- 
inated deposits might hcorne of hportsnca if plenty of watm could 
be had for sluicing. 

Most o! the gold in the d i c t  has m e  from the buried or bench 
placera dong the norkh side of the valley of Livenpod Creek The 
placers in tha creek itself have never been important produoera, and 
in 1918 none of thtm wem being worked. The m a t  productive 
tributmy of Livemgood Cm& is Amy Crock, which enters Livengod 
Crsek from thesouth about 3miles ahve  thetown. Ruth, Gertrude, . 
and Chdlnck mxh, which also enter from the south, have pro- 
d u d  some gold. The streams fmm the north are unpductiva 
Lillian Creek, which flows into Liven@ C w l t  below its junction 
with Myrtle b k ,  and Olive Cmek, a tributaq of Tolovana River, 
are being worked a t  present. 

Livengood Valley is markedly' asymmetric, haring s step &nth 
side and.8 gently sloping north gide. Livengood Creek flows along 
the steep wan of the mutb sida h c h m  am prominent pbysio- 
graphic h t u m  tm both sides of the valley. The buried channel 
now being mind is on the wrth side, about hdf B mile from 
Livcqpmd C& It k d y  d shallow depth near thei h d  of 
the valley but deepem dawmtmm, being about 200 feet M o w  4b 
present valley .bottom. st the jm&on of Amy and Livengood creeks. 

The physiographic history of Livengod Chek has been outlined 
by M e r t i ~  The shifting of the divide Meem Livengood Creek tlnd 



South Fork of H m  Creek hw been well establiied, and little 
doubt a n  exist that Amy, Lucky, Wonder, and Heine creeks were 
at one .time tributary to Ress Creek Many details of the history 
m not be deciphered, however, without a detailed topographic map 
and amrate determination of eIevation. The dep.ths to bedrock, 
as shown br shafts and prospect hols, for example, are of little 
vlrlue for lwmparison unless the elevation of the top of the shaft ia 
known. The positions of the working shafts were determined in 
1918 by foot traverse, and their elevation by barometer readings. 
Unfortunatelg, only e few plants wem being operated when the 
camp wrts visited, and reliable information . n h t  those that had 
sbut down could not be obtained. Mrtiel  has notd  the stwpened 
grade of the buried channel near the lower end of the valley. More 
. m n t  data indicate that the 'rather abrupt steepening in the ehan- 
nel shown by the greatly increamd distance to bedrock is farther up 
the valley than had bm supposed.. The remn for the preserva- 
tion of this steep grade is not definitely known, but Mertie beIievw 

' 

that it mpresenthsl the bead of a, stream which was preserved by being 
silted up and that the more gentle grade of the &ream above tho 
b m k  was due to a haIt in the change of base-level. Most straarns 
show changes in their gradient that are .due to the diffemm in 
resistance of the rock over which they run; rw it does not man 
n m a r y  to interpret the change here as a r m l t  of the change in L 

regional ha-level. OscilIations in &-level, regiond or local, ham 
plainly d, for the buried channer is cut by wabrcoumw, which 
were themselves subseqmntly buried. The width of tha pay streak 
b l o w  the break in grade varim ht.ween 75 and 180 feet; above the 
break between 100 md 385 feet. No particul~r differenw in coarse- 
ness of p v e l  could be noted from sElafh on thc steepened part of 

- 6 e h a m e L  
The gold plaoars of the buried channel are not of the s m e  type 

throughout the valley. Near the lower end of the valley the psy . 
streak is rather well defined, but in the upper end it is extremely 
irregular. In the Iowar part of the valley, for instance, on different 
claims the widths of pay streak warkd are 135.180,120,75,150,365, 
100, and 260 feek The gold is fairly +I1 djstributsd t h g h  the. 
chaaneI, but n&mIly a certain amount of irregulnrity mcurs. It: 
lk on or very clme to bedrock; The thickness of gravels being 
mined is abont 5 fe& At some of the mines trs much as 2& feet 
of bedmek carried gold ; at other mines only a few inches. Shafts 
in ,the bwer part of the valley are 90 to 140 k t  deep. The gold from 
t h w  claims Is mostly fine, but it shows consirlerab1a variation in 
appeamce, even from different parts of the same claim. Tho gravel 

'IKwtle, 1. B., IF.. op. c i 5  pp. 280-263. 



on the dumps is moderately coarse, but not n d y  so ewtm as grav- 
els from tha had of the valley. Bed- in some of the mines is 
level; in othem it &atPs some hmgdarity. Z'he b e h x k  is of differ- 
ent t . ,  and m t  of the diflerent kinds of rmks in the district 
nre r e p m k d .  One claim. lies out of the pd alinement of the 
channel, Hem the gold ig coarse, and the gravel consists in part 
of boulders a foot or mom in diameter. This offset deposit is thought 
to mpraent a side stream entering the old channel from the south. 

The occurmw of the gold in the claims in the upper part of the 
valley is characterized by extreme irregularity. Work on some of 
the clajms vas started only recently, although they had px6onsly 
been prospected withont results. The working shafts are about 
60 feet deep. On mrne of the claims the tenor per foot is a h t  the 
svemga of the district. The bedrock has an W e l y  irragulnr 
snrftbce, and it appears tbltt the gold m r s  on the high points of 

-this floor. The placer deposit is from 14 to 4 feet thick, and the 
gravel is coarse., On m e  of the claims m d e d  bodders 3 feet in 
dimeter were fonnd. The p m n m  of the coam gravel indicates 
a steep gradient for the stream, and consequent irmgdsrities in 
the deposition of tha gold am to b expted. The irregutw n a b  
of the bedmck and the p m m  of the gold on the high points of the 
bedrock may passib1 y i n d i a t e  remnants of sn original channel now 
partty eroded. 

The chief method of mining in t h  didriet described by Mertiel 
is as follows: 

The placer mining on the Ttbmm bench h accompllsbed entlre'fg by UtldW- 
gronnd method& A shaft ts mnk te bedmck and tunwla are drRen In two 
dfre~tlcm fiom the bttom of the shaft, along tbe line of We pay titrealr, ae 
far as it Is erpected that the mound wlEl be worked isom that pfcticolar 
nhaft. From tbe ends of the two Snnnela m m ~ ~ ~ t a  are made to the lateral 
limits of the aurlferom gravel, and, the piece of ground to tm worked havlng 
thns been bl&d out, *the gravel la r~moved by a retreating longwnll wstem, 
working h m r d  Ibt? shaft It la fmslble to work 150 or 200 feet In either 
dlrectlon, and hen= blocks of gronnd 30.W to 40,,000 Nuare fwt In extent nre 
mmmonIy cleaned from a dngle shaft. 
The nndmgmnnd condittona for m h h g  a m  excellent. The mound is solidly 

ImBen f m m  top to bottom. NQ water Is present in the worklnm, becauue RO 

far ne thawed gnmnd or rmdwgronnd watercourse8 have been encounted. 
The ground is therefom mltd, and little or no timbering IA necesaarg. Wx- 
amlnatlon of nntlmbered workings a year old, from whlch all the gravel b r  
been removed,  how no tendency of the m f  to cave. Theee favorable wn- 
dttlom have mdered mIninp; much more eeonomlcal than in the FttlrbanJrs 
dlatrIm s 

In thawing grmmd In tbe tnnoels %foot stmm points are commwfp* seed. 
These are pla- 2 feet aria* thns rendering the duty of each polot: 4 spnace 
feet on a iace, or nbont 12 mbk yards. It Is estimated that 1 horsepower In 
rquired to each atecun point. 

'Mertle, 5. K, jr., 0% dt, pp. 2BC267. 
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diter thawing, the mml  and bedrock L picked 1- and conveyed by 
1 w h e ~ o w  to the &aft, whence lt O elevated to the d a c e ,  conveyed by 

an ovethead mbIe to the dealrd spot, rlnm- from ~df4umping carriers. 
Slnlcfng Is carrtd on In the nwal manner. Talllng room Is armally p m r d  
"by groundsluicing oE a channel in the mnek, In the dirctlon of Livengmd 
Greek, but m a l m a l l y  It Is necessary to elevate the sluice b m  in order to 
ohtaln wffldent grade. 

m CRYEPrzr. 

Foar or five claims in the Amy Creek valley w m  mined in 1918, 
and one plsnt was mnning at  the time of visit. The phnB are 
all within a mile of the mouth of the present crwk  and are on a 
b q h  along tbe easf side of the valley, 150 f& or less abve  the 
prssent c m k  bed. Shafts on different claims range in depth from 
25 to 100 fwt. The gold is in fairly maw gravels on or near bed- 
nxk The pirgr dt.eak ranges from 40 ta 160 feet in width, and the 
thichess of pay gravels is abut 3 feet. The gold is variabI8 but 
tan& to be rsther fine, Bedmck where cleand is faXy level and 
does not &OW the marked irregularities of upper G v e n g d  Cmek. 
On &ma of the daims the bedrock is limestone. T h e  shafts am 
put down through slide and clear ice, so that in some of the mines 
the tendency of the p v e l  to slab is much greater than on Liven- 
good Cmk.  Movement of the & of the ground, due probably 
to thawing of the ice, is at p l m  so gfeat that buildings are moved 
out of position. Underground work has been insu5cient fo allow s 
dehite pay stmk to be recognized and traced. From the alinement 
of plants, however, it would kern that the pay streak swing into 
Livenpmd 'Creek, an indication that the deposition of gold in the 
present channcl took place when k m y  Creek was a tributary of 
Livengod Creek. 

DERTRIJDE CREEK 

No mining wasadone on Gertrude Creek in 1918, A bench at the 
month of the creak was hyhulicked, and about 12,000 feet of bed- 
m k  was cleaned. The valua of the gold per foot waa much lowar 
thnn the average value for the district. 

A little pends1uicing was done on Rnth Creek in 1918, but the 
work was hand!capped.by m i t y  of water. The gold hem occurs 
in the p v e l s  of tha p-t stream. 

Abut five claims were worked on Lillian Creek The claims n& 
the head of the m k  are work4 by open cuts, and one near the 
month of the creek by the underground method. Lillian Creek is a 

. - very short 8-m having a steep slope, ancl its valley is filled with 



slide and coarse grsvel. The creek itsslf carrim little gold, but the 
low banchas m either side of it are productive, The gold is mther 
h e  and is mttered through the gravel, which in from 5 to 10 f&t 
thick The bed& bas a v e q  irregular' surface md pitches deeply 
down the c m k  
The plant for underground work is in the washed and slide mate- 

rial at  the place where the m k  debouches into Livengood Valley. 
The gold here is distributed throughout the unconsolidated mabriaI 
and is not mnamhted near Wrack. The gravel is bouldeq and 
unsorted. The gold is so wry fine that a l a r p  pemtage of it ia 
Iwt in the clean-up. A ditch that was kqtallecl during the sumrner 
brings wahr from Livenpa Creek, and it is intended to work thwa 
graveh in 1919 by open-cut methods. 

Work wes done on three claims on Olive Cmk, dl by open cuts. 
Conditions on OIive Cmek are similltr ta these. m Lillian Greek, 

. The gold i& w q  fins and is distribntsd thzoqbont the gravel. The 
uppermost claim on the creek has a cat 90 feet wide, G u t  the width 
of the pay &re& is n d  horn. The gFsvel is from 10 to 15 f& 
thick, and muck mvering the gravel is at ma& 2 fd fick The 
width of the pay streak on the lower claims has not yet been deter- 
mined, and gold is not mnfined to bedrock The- depth to b&Ir on 
the claim nearest the mouth of the creek is reported ta he about 90 
feet. The gold ia distributed throuih themgravel. 

@dl Creek, a tribntary t o  Troublesome Cremk, waa not visited, 
but it is reported that one man was working on it for part of the 
Summm. 

G ~ 2 1 0 B  CRBmL 

Four men worked part of the m m e r  on Gunnison Creek1 in the 
western pati of the district. Gold was found in tho cFeek grsvels, 
m d  a dam for grwndsluicing was constructed, Work was stopped 
in the middle of the summer. 

Although the bedrock sonm of the placer gold in the "Sorovana 
district has not been definite1y determined, there is much informa- 
tion on the p ~ ~ r a l  distribution bf miueralisatioa. Most of the gold 
placers) of central Alaska are mare or Im dmly W i a a  with 
granitic and dioitic intrusive m&, d &is is a h  true of the Tolo- 
vana district. h b  of this type orxur gonth of Livengod Creak, 
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and them mms gold-bearing p n ~ r h  .stringers have been dkoverd.  
Thm rodLs are a a n t  north of Livmgood Creak, and here no evidence 

. of minmalhtion h a  bsen f o n d  It is dear, therefore, that. the 
placer gold js petiwlly da ted  ta the igneous rocks, 

Gold lode daims have been lacatsd on the ridge at the had of 
Ruth and Olive creaks, and on one of them same dvelopmeut work 
has been done which has been da4crihd fully by M.ertia2 BEhem1- 
i d  m k  of simiIar me was saen in Alder Gulch and on Gertrude 
CFeeIr and is reported to extend to Amy Dome, but this has not been 
proved. A qecimen of the rock from the ridge consists of dolomitete, 
quartz, calcite, and minute specks of sulphide and contains nickel. 
A similar s e e n  fi.om Gertrude. Creek contains only a trace of 
nickel. The sdphides were tm minute to b dehmined. 
%me evidence of the dist~bntion of minemlization was obtained 

by a study of mnm~.tr~tes from different parts of L i v e n e d  Creek, 
Conmtrates from the cmeb that drain Money G o b  have a simi- 
lar mineral composition. Those from Ruth Creek, for example, con- 
bin much =heelite, some magnetite, and a little cinnabar, chromite, 
pyritq m o p y r i t a ,  and zircon. Thoso from Lillian and Olive , 

creeks are similar, except that dibnite also ia found on Lillian 
C m k .  Cinnabar is particularly abundant on Olive Creek and is 
derived from a weathered granite near the head of the cmek The 
atibnite mum as stringers in a doeply weathared iron-hind mck 
of indebrminata character. Chmrnite, probably derived f mm mr- 
pentine, is also abundant. Magnetite, pyrite, arsenopyrite, and zir- 
mn sre widespread and have little correlative value in determining 
the derivation of the gold. Scl~aelite, cinnabar, and skibnite prob-, 
d>ly have a common origin with the gold. 

The concantrates fmm t,he bench claim.; of the north side of Liven- 
Valley, on the other hand, do not show this -me askintion of 

minerals, and the gold of the bench deposits (old channel) had a . . 

somewhat diffemnt made of origin from that of the creeks described 
a b o n  Stibnite is found on one bench claim near the head of Liven-, 
gad VaUey in place in the weathered bedrock. A little cinnabar 
was found in the concentrates from a claim nearer the head of the 
vaIley, The gold of the nppr part of the valley is anigular and does 
not sam to have beea carried far. Chromite is mthsr ~bundant in 

. the ooncontrates from these upper claims. Concentrates from de- 
p&ts opposite the month of Amy Creek are characterized by an 
abundance of pyrite and by some barits, Chncentm- from the 
10- and of Livengood C m k  contain magnetite, hematite, barih, 
chromite, ar~~nopyrite, z i m n ,  pyrite, calcite, and quartz. None of 
these minerals am characteri&ie, nlthongli the nhsence of scheelite, 

ZMertle, J. B., Jr., op, dt,, pp. 273474. 



cinnrsbmg and stibnite must be noted. If the gold of these lower 
valley bench chims w m  derived from Money En&, mme of the rsp- 
re&n&tiw of these minerals should have been found with the con- 
.centr&s A m y  ~Greek:owsmgnetih, limonit;e, h W k ,  chromite, 
quartz, and on one d a h  ppmorphib (lead phosphate). The 
ppomorpbite is derived pmbbly from khe limestone that form the 
b d d *  Magnetih, which occurs in m& of the concentrates, prob- 
ably comes in large part from the serpentine, and the hematih and 
limonite may in turn reprwent altered magnetite. 

PLATINUM. 

No wm found in any df the concentrah by the writer, 
but a verg small nugget was given to hirn which ww reporhd to 
have wme from r clean-up, Prnd there is no mason to doubt this 
statement. PIatS9um is b m n  to occur chiefly in pIaoers derived 
from bodies of basic igneous m&, such aa ~~ In vkw of 

. the presence of much sarpantine and of the oammmce of much 
chromib in the district, placer miners will ba justihd in searching 
for platinum among the concentrates. 



MINING IN NORTHWESTERN ALAS= 

The sssson of 1918 was the most nnfavorrable for p k  mining 
that the Seward Peninsula has experiend. LSe~eml fadots combine 
to amant for the gat drilling off in pmdudon, namely, frost, 
.wstar shodge, l ah r  difliculties, high cost of opemting, and the 
short m n .  T h e  lateness of snowfaZl the preceding winber, when 
the p u n d  was not covered until February, mlkd in deep h t  
that prevented many dredgea from digging until la& in the season . a 

and others from operating at all. In the Solomon River district m 

fro& as deep as 10 feet was ~eporkd, m d  in the Conncil City dis- 
trict frost W&B ancountered at depth of of8 inches as late ss Sep- 
tarnbr. 

The scant wink& snow and light summer rainfall d t e d  in a 
mter'shortaga which affected all open-cut and some dredging o p  
erati-. Iiydraulicking was carried an intermittently and was 
stopped Ochlmr 3 by tho early freeze-up. 

The demand of the Nome labor union for m eight-hour day with- 
out overtime and a minimum wage of $5 multed in aankmtion be- 
tween the mion and the operatom which wss not ~atisfactorily 
adjwtd. Tho operators objected to the demand for no overtime, 
find consequently most mines were short-handed or employed heffi- 
cient help, 
h d  'cost of bnqortation, repair parts for machinery, labor, 

fuel, and fQOdgt~llfjS was felt severely in all mining opsrations. It 
is estimated that the cost of prodaction in 1918 was 30 ta 40 per oent 
greater than under normal conditions. 

The gaason was n n d I y  short. 3m did not leave Bering Sea , 

ahti1 Jdy and delayed .the arrival of the first boat anti1 June 25. 
Ditch and creek mahm h z e  October 9, and the fimt 8 inches of 
mom 'fell. a few days Ibr. 

a result of the d v e m  conditions outlined above t h ~  d n e  of 
the mineral production of Seward PeninsnIa in 1918 was only about 
$1,195,172, compared with $2,?47,QOU in 1917. Of the output in 1918, 

I86 



$1,108,000 mpmmnts the value of the placer gold and $87,fW tbe 
value of the miscellaneous products, including tin, tunpten, aver, 
and platinum. 

aow. 
TOTAL PBODUCTZOW. 

The production of placer gold was legs than half that of 1917 and 
was the smallest since 1898. The d ' m  was due to the uriaooidable 
conditions already cibd. 

The. details of h prdnction of placer gold in %ward PminsUIa 
in 1918 am given in the following tables in w far as it irs possible 
ta do so without &dosing individuaI pduction : 

PIwr gold is mmvgmd on %ward Peniml& by underground 
mining1 dredging, and openat work, including hydrsnlicgitlg. - The 
relative importance of the mveral m&ds so far as known is shown 
as fdlom: 



Twgntydne gold dream operated- during the m m n  of 1918, as 
compared wii* 88 ia 1917,27 in 1916, and 31 in 1915. Six of these 
were-in the Nome district, maven in the Council district, five in tha 
Solomon district, two in the Fairhavm dish&, and one in the 
Kougarolr district. 

Dexter Dredging Co ,,,,-,-,,,- - -,--,-------------,- Dexter G m k .  
Glader Creek dredge +,--,---,,,--- --- -------- ,_-- ---- G l a d  Uneek. 
Rangor C r k k  Dredging Co--,-- ----: ----Rnngoc Creek. 
C*nter.Creek Dredglng CQ ,.--,------,-,---------,-- Cent~r  Creek. 
Hastlngs C m k  dredge,,, -,,,,--,-,++------------ HI~atlnga Greek. 
Jullen Dredglng Co ------,----,,,,,,-------------- O~bom Creek. 

Esquima Dredging Co ,,--,-----,-,,---,--------,--- Solomon River. 
Flowem d m  -,,,-,-,--,---- -- ----- ----------- DO. 
Scott-Newburg dredm ------,---,------------- Do. 
Shew4 C w k  Gold Dredging CCJ ,,,+-,,,-,,.,,,----- Shovel Creek. 

- Bnme~Ive~n-Johnson dredge ,,-,-,,,,,,,-- ,,,-----Big Hurrah Qreek, 

CXlf7ACa DXIJTBIOT. 

Blue Goose MIofng Ca -,-,------,,,-,-.,,------ Oph1r Creek 
:.Northern L i ~ h t  Mlalng C.1, ,-,---,--------- ,,--, Da. 

Wild G m e  Mining & Trading Go ,,-,---,--.,---,-, Do. 
. V ~ l f f t  M l n l n ~  Co ---,,---,--,-, -- ,,,,,., Camp Creek 

G. Fu 0. nredplng Co,,,---,--,-,-,----------------li;lkhor Ureek 
L r w y  Mlnlng Co ,,-,,-,,,--,,,,,,-----+----- --Cawon Cieek. 
Qmee Creek dredge -,,---,,,-,-,-------------- G w w  Greek 



It is estimated tht the 21 gold dmdm operating on Seward Pe- 
ninsula in 1918 employed lli2 men and produced gold to the value af 
W,aK), or 42.1 per cent of the total production of the pmjnsula. 
It is dilficult ta estimate the quantity of gravel handled, and, csnae- 
quently, the nvenrp value bf the gravel worked in 1918, as, excspt 
at very few places, the f m m  condition of tha ground inbdend 
with operations and made much unpdueOive digging nedessary: 
but the infomation at hand indieam that about 1,164,000 cubic 
yards of gravel w w  handled and that the m v e r y  par cubic ysrd 
was about 40 cants. 

mEuamm =ma.  

Twmty+ight desp placer minm, employing h t  I?? men, m m  
.worm on LSeward Peninsda in 1918. The production is &hatad 
at $279,000, or 25.2 per cent of the total production. of tha peninsula 
The distribution of the mines m far as known ia ne fallows : 

Semnd beach -----------,------ 1 Tlllrd beach ---,--,-------,---- 5 FAmHbrnPI M B ' r n r n .  

Cwter Creek 1 
Perter Bill  ,,,,--,,------,,,,, R - 

22 

Tnmacbrrk Rtver 1 
Candle O m k  ---,,--,,,,,,,,,,, 3 - 

4 

. Twmty-four hydraulic operations, employing about 170 men, and 
55 openat mines other than hydraulic, employing about 134 men, 
were worked on %ward Peninsula in 1918. It is estimated thit the 
hydau1ie o p ~ t i o n s  produced $259,500, or 93.4 per mt, and other 
open-cut works $103,600, or 9 3  per cent, of the total production of 
the peninsula. The didbution of these mima is, so fm as hm, 
as follows: 

Wttla L 1 
Monnment ,--,---,---. 1 
Boulder Omek 1 
Oaborn Crek  ---,,,,,,, ,- 1 
W k  Clreek ,--,--- * 1 
Gold Bottom UreeL-,,,,- 1 

rkyCreeL-,-* ,1,,-,,,111,, 1 
Dcsbr creek ,,,,,,,,,- , -  1 
Bangor Creek ,,,,,,,,,, 1 

10 - - 
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Johnny Bull HIIL,, ,,-,, ,--, 1 

O m w b  o p e m W  othm than kydraasEia ops B m r d  PmHmda 4n 1118. 

BOmYIoTf D w T m c r .  

81g H u m h  Creek -------------- 1 - 

apedmen unlch ,,,,,,-,,,,--,-,, 
Dm Creek,,,,--,,,,,,,-,---,,,, * Bear Creek,,--,,,,,-,,,,-,,,- 
Nome River-,,,,,:,,,--,,----,-- 
Buster Creek ,,-,,,,,,,,,---,,,, 
omgm Creek ,-,,,,,, ,,,----,,,, 
Penny River ----,--,--,-----,,- 
J w  cmk ----------------- *-- 

r r k  - - i 
Casndepnga River ,,,-,,--,,,, 8 - 

L - - 1 
Swcmd Beach -------,-,,,------ 1 - 

13 - - 
s m  DIElgfCF. 

w€l Ran. , - ,  1 
Blueslone- -------,,-,---,, 4 
Coyote Creek ,,--,-,--,----, 1 

Candle CwIr ,,,---,,---- 8 
Inmacbnk River ,,,,,-,,---- 3 - 

U - - 

Dutch OnIch , , - - -  1 
Tasm Creek 2 
Albion Creek 1 
Sozlshhe Cteek --,-- 2 
Tnbntnfrk River--- 1 - 

8 - - 

m1 amk-,----4----------d-m* 
Quartz Creek --,,--------,-,,-I- 
Wonder Qnlch ----,,,,-+,,---*--- 
lInstls Creek ,-,,---------------- 
LLrlzona Creek ,,,-,-,,----,---- 
Romv~take Creek ,,-,--,,-,-,-,- 
H 11 m h l  d t Cmk,  - - -, , ,-, - ---, -- 
Dirk C m k  ,,-,,,,,,,,,,,------- 
Coffw Crmk ,---; ,,,,,,,-,--,,, 1. 
Gndeld C r e k  ------------------ 
Boulder Oreelt -7-,,-,-,,-,,,,,, 

Koagarok Rlver -,,-,,,,,,,-, 

Hf'dmulle elevator8 werp u a  on Uttle, OBbom, end OphIr c m h ,  Rnbel 
& m ~ o o U a n d l e a n d ~ ~ ~ a n d a ~ ~ r a p e r o n I H m e ~ .  



The baly new strike of the season was made by Chnnelly L Listen 
on Poorman bench, off No. 6, Monument Creek, in the Nome dis- 
trict. Gravels carrying about $32 to the cubic yard were o p n d .  
The adjoining claims were being prospect.d late in the summer but 
with little suwss. Considerable winter work is planned which will 
no doubt show the extant of the deposit.' The locality was visibd 
by the h h r ,  but not until after the p u n d  was covemd by 7 inches 
of snow, The claim was opened by a pit 40 by 60 by 6 feet. The 
ground was hydraaliclred, and work suffered from water shortqp 
Where the rich gravels were found the bedrock surfrtce raverses ib 
slope fmtn east to west and dopes into the hill at an angle of about 

? 1 f M i h  

Prooar M k e t t h  m n g  placer tkpmita on m m a n  heacb, Mmument Crek. 

!Boy probably indicating an old stream channel. The gavels are 
m&ly schist, with some quartzite and limestone, 25 per cent coarse 
(8 Q 24 inches), 50 per cent fine (2 ta 8 inches), and 25 per cent clrtg, 
The pay streak m . m  in the lower 4 f& of gravel, overlain by 4 feet, 
of pveE md 9 feet of muck. Tbe size of tho gxavol wwld m m  
hi indict& its relation to Monument Cmek rathm t,hna tn Snake 
River deposita This mndusion is furthcr born0 out by the rtbnce, 
in these conmtPsk, of scheelih, which occurs in tho Snake Rivsr 
gravels but not in the gmvels of Monument Cmk.  A ~kckh  of the 
O C C U ~ I ~ C B  so fer as known is shown in figure 6. 

THA'WIIW. 

The usa of mld watsr--that is, water at the normal m m e r  tsm- 
peratnre of ponds, ditches, and cmk-in thawing perpetually 
fmmn muck and grnvel is a w e n t  development that promises tu be 



of value to the placer miners of AlrrsBra. The id- is perhapa not 
entirely new, but its application to mining was not succ3essfully 
demonstrated until the s e a m  of 1918. The msthod is far from 
being dbl i shed ,  and much experimental work m a i n s  to lm done 
before its real value and limitntions am known. It pmrnhs to be 
an monomica1 means of thawing ground for dredging and open-cut 
mining. The available data on the 8ub- 
ject are given below. 

Experiments were made during the sea- 
sm of 1917 under the direction of John 
MiIm for the Alaska Mines Corporation, 

Frannm 7.-lketch showing re 
W ih g r ~ m d  nwr some, for the P u p  of thaw lap by hot 
of determining the most &cient sad water and s t a m  at Mier 

wonomical means of thawing tho deep tempsrature. 

h e  gravels for dredging. Superheated Bteam at  a tempmtum of 
1,000" I?., steam at boiler ternperaturn, hot water at 150" to 180° F., 
and water at stream tomparsturn of 52" F. were used in the a- 
perimmts. m 

In the exprimen& in which s t e m  and hot water were eaad three 
holm were drilled to bedrock at the points of an equilateral triangle 
12 f t  apart, and at a point intermediate between them a k t  hole 

was ddled, which was cased and kept. 
open to determine when the ground 
bad thawed to the center, Shafts 
were rmnk in the thawed ground, and 
drifts were run to  the limits of tha 
thawed qrea. In the tosts in which 
.hot water and stearn at boiler tem- 
v t w e  were used the thawedm area . 
tended to cone downward, leaving 
horsts of mthawed p u n d  on bdrock. 
(See fig 7.) Superheatad steam at 
l,OQQO F. gave results as shown in Q- " 
uro 8. 'She thawed area w w  greatest 
on bedrock, and wlrem'a clay stratum 

?='- was emcountered the hola did not pinch. 
F~anam &.--Sketch fihowl~~g -11s TWO holes Were thawed by the 

of  thlwlng by wperheated &earn. cold-water method, both single holm 
without the k t  h o k  used in 'the foregoing experiments. One 
hole was 484 feet and the other 50 feet deep. Both were &inch 
h o k  Wed to Bedrock with an Empire drill. A 2-inch p i p  was 
inserted to bedrock, and a small gas engine developing not mom 
than 30 pounds pressure was u d  to fom water down the pipe. The 
water was allowed to  run from the bottom of the pipe and flow 
over &a wrface, the circulating, water thawing the ice out of the 



muck and $ravel. As no txst boles were m d ,  it was not +b19 
to tell how rrnpisly the thawing progreed until the gromd began 
to slough in at the surfam. This r e q u i d  from five to aix dam 
The shrinkage in the thawed ground was about onethird, which 
m p m t s  the volume of ice present in the muck and gravel. The 
temperature of the water issuing from the hale was not t a h .  A 
shaft sunk in the thawed p u n d  showed the holes to have pasad 
through a stratum of clay. The area thawed was in crass section 
like an hour glass, having a width of 22 feet on M m k ,  pinching to 
G feet at the clay a t u m  and widening to 18 feet at the mrfae& 
(See fig. 9.) It is to be noted that the thawing waas most effective 
where it was mmt desired-n bedrock 

Sufficient work was not done nor ware euflkimt 
quantitative data collected to warrant any exten- 
sive conclusions, but tbe expwhemts are interest- 
ing in that they deimonshte t-he ability of cold 
water to thaw frozen ground and tb thaw effec- 
tivelyoon bedrock. Otherwise stated, they demon- 
strate the &ciency of a heat unit which ia near the 
freezing point and available by natural p m  
cessea The modemta dciency of hat watar and 
boiler &mm and the high &clency of mper- 
heated steam ar0 equally shown, . b y  pwfer- 
enca for thawing by wld mfm &her than. 

P~anRm o.4kst eh by superheated &am must of eoum mt on 
showlug rwt l l tn  of 
thew- h, wster ~ m d s  of emnomy- - 

%ring the seaaon of 1918 the cold-water 
perahre. method jnk outlined was used with' some im- 

portant mdeat ions  and under different mnditiong in several 
o p ~ t i o m .  

Pierce & Johnson, in the Candle diatfict, a Cinch hole in 
24 feet of muck (no gaveI) and introduced water by a $-inch pipe 
.under a haad of 15 feet (6 pounda ppegsure). The water e n t e d  the 
p u n d  at 4Z0 F. and left at 32" t o  3 4 O  F. The time of thaw was 
seven days, and the diameter of the thawed m a  8 feet. Skam had 
hen tried under the anditions prevaiLing here and *as not satis- 
fndory. Water did tha work well. 

T~M same company used cold water in thawing pmIs p m  
paratory to dredging. The g m n d  thswed wss 12 or 13 k t  deep 
and mnsisted of 4 to 5 feet of clay and muck, 4to 5 feetof p v e l ,  and 
3 feet of softblue-clay bedrock. Ahfiery of forty 4-inch pointawes 
used, the points g p d  in squares 5 feet apmt It was found by 
trial Ithat: 6fmt spacing required 48 bmrs to thaw, and that the 
thaw was perfect, whereas 10-f mt spacing required 96 hours to thaw, 
and bo& of untbawd material wem left. on bdmck The waik 



entered the p u n d  at 4 2 O  F, and came fromthe t b w  at 88" to 39" F. 
Water under a head of 24 feet (10.4 pounds p1.8ssure) was nsed. 
The thawing took plm fmt and was widest an bedrock. Shrinkage 
of as much as ts feet was o k m e d  and was +ed almost m h l y  
to the muck. It is &hated that 660  miner'^ inches'of water WM 

mwl to run the 40 points continuonsIg. Thee men were employed, 
two on the day and one on the night shifL A SO-hornpower engine 
wa n ~ d  to pump water to  a reservoir 24 feet a h v e  creek level and 
was m three hours in ach eight. Tn this operation holas were not 

_drilled. The points were set with water and nequhd only an occa- 
sional Imbt with a Stilson to  force them tO bedrock as thawing pro- 
H. 

Some of the questions still to be answerad tht14 wiIl probrtblp in- 
fluence the s u m f u l  working sf the process am, What quantity 
of w&r and what water p m u r a  will give b a t  msults-that is, 
thorough thaw in the least time, in deep or shallow gravels, in the 
pmmm of sand, clay, muck, etc. 9 Is a heat unit just a h v e  freezing 
as efficient as one 5 O  abve  h~iXLg? If so, the leasf possible pras- 
sure to insure drcnlation should be used; if not, & p m s m  should 
be i n d  t o  insure removal of the wahr before it is lowered to an 
ia&mt tempemturn. Whah is the relation of rah af thawing to 
character of p u n d  and depth of gravel? From the case iUustratad 
in figure 9 clay would seem to q u i r e  +a1 consideration. Will 
i n c m w  in pressure or incream in tims be more efficient in thawing 
auch impemions strata? What is the most eBcieat spacing for va- 
r iow depths of gravel! h dasp gravels the dead work nec-ry in 
'handXing and connecting pipe win probably jjustifg fewer holes and 
brigor operating time to each thaw than will be found efficient in 
shallow gravels. Will a staggered amanpmnt of holes give mom 
satisfacbry m l t s  than uniform spacing? 

It is possible that the method may not be applicable undei all 
conditions. Depth of ground, characEer of ground, ~vailability of 
water, and slowne& of thaw may be factors that wiU limit its m. 
It It been ssuggestd that in the Nome region the depth af the 
gmval will so retard the thawing thak this method wil l  be impmti- 
cable for dredging operstions. Also that whem water must be 
pumped the cost will prohibit the use of the method. No quanti- 
tative data is available tbat will p m e  or disprove these asertions, 
md opposita views are held by equally competent men. Even though 
them am limitations to its application, the method will undoubtedly 
.be mful in thawing shallow ground where water i s  wily available, 
add that is putting the maximum mtriction upon its use, Shodd 
it prove applicable to tb deep pn1s of the Nome Eoastal plain, it 
will be the means of opening a large area of dredgeable p m d ,  much 
of which would not afford the expnse of thawing by other methods, 



C o n c e h g  this pint  the semn of 1919 should furnish additional - 
data, as pmpmtiom am now nnder way to ma the prima on Dry 
CmH in rn junction with dredging oprstions. 

Sufficient data are not available to make my gen~m1 pmdidioa 
concerning the time r eqa id  in thawing nnder various conditions, 
but the information at hand is summarized hlow. 

ZR the awperhental work on the deep Nome gravels the volume 
actuallp thnwecl amounted to about 50 cubic yards a day for one 
point using a preeure of about 30 pounds and watar at 520 F. The 
test on muck in the Candle district shows a volume of h u t  6 cubic 
yards thawed per p i n t  per day, where the wstar p m  was h u t  
6 porn&, the wahr tempemturn 42O F., and the depth of p n n d  
24 M. The creek p v e h  thawed at the same lmditg were 13 
feet deep, Water at n, pressure of b u t  10 pounds and tt tempem- 
ture of 42" F. was u d d ,  and the rate of thew is dculated at 6 cubic 
yards per point p day, 

From th- figurn the mtB of thaw in dwp gravel w o d d  mrn to 
ba favorable rather than unfavorable, 20 points being - i d  to 
supply 1,000 cubic gads of thawed ground a day, as mrnpred with 
160 pints requ id  ta supply a like mount of shallow creek p v e l  
or muck 

'She cmt of thawing gravels by steam is as follm : The Northem 
Light M g a  Co. in 1911 thkwed !+foot gravels at a mst of 35 cents 
s cubic yardt d n g  fen 10-foot points s p d  7 feet apart for 6 to 
7 hours. The Eqnimo Dredge Co. thawed 12-foot pvels ,  using 
90 pin@ 4 feat apart for 24 hours, at. a a t  of 74 cents a eubia g a d .  
Tf much sand wss present in the gravel the cmk was 0 wnts a cubic 
yard. &tt & Newburg thawed in the ~pring of 1918 for 8 days at 
a cost of 154 cents s cubic yard. 

W D E  M-Q. 

Little work was done on the lades ot! &wad Penhsala in 1918. 
The mad prospecting was almost entimly dimntinued, mvhg in 
p r t  to khe fact that assesErment work wm not required and in part 
to the increased & of such work. 

About 20 men under the direction of F. Fearing were eng-d 
in making an exmninatian of the Lost River tin lodes for J. Halpin. 
The Cwaiterite Crack placem were dm tested. A force of seven 
man will be employed in retimbering the workin@ during the winter. 
No prodnetion wes attempted. 

P e r k f i e  & Ford propose' tn do considerable work on, a &hr- 
laad M e  on K w p k  River, a quarter of a mile east of the mouth of 
Independace Creek. Six men were employed during the summer 
under the &&ion of Edwin Elge. The force wan increased to 10 



merr in the fall, and it is the intentian to work 20 men daring the 
wintmr. A 30-foot shaft has been sunk on the ore body, and a 40- 
foot tunnel driven. The operators propose to continue the shaft ta 
a depth sf 2QO faet and to crosscut the om body. Mr. Ford states 
that assay returns fmm. an average sampb show 150 oumes of silver 
and $2.45 in gold to the ton, 30 por cent of Iead and a tmoe of zinc, 
The locality was not ~ i s i t ed  by the writer, but the deposit ia said to 
m r  in marmarizsd limestone dong a limastonb-pnih contact, ta 
bo from 7 to more t h ~ u  12 fect wide where opened, and to be traceable 
fop 2,000 feet on the surface. (See fig. 10.) Abut 50 tons of ore is 

PLAN 

FmmB 1 0 . 4 k e t t h  showing promperk on Ku~alrul Rlvcr a gun* of r mlIs mst of tho 
month of Indcpndcncc Creek. 

ready for shipmmt. The ore must bo hauled about 50 mil= ta W3- 
low Bay and Iightared to ships. 

Had & Strmd report further development on their antimony-gold 
property on Dahl Gulch, described by Mertial Another ore s%mt 
has been encountered since Merti0'8 visit. The om is reported to 
carry  $15.50 in gold and 2 ounces of silver to the ton, Farther work 
will be done on the lodo during the winter of 1918. 

The total pduction of tin in this region was much le&s than in 
'1917. Only one tin dredge on Buck Creek, in the York district, oper- 
ated in 1918. A small amount of tin conmtrah  was also produced 
by sluicing. Placer tin hm been discovered on Potah Creak, which 
flows northwest from Potato Mountain, and also on Humboldt C m k ,  
tributary to Godhope River in the Fairhaven d i d c t .  

The ground on Potato Creek was prospected in 1918, and it is 
p l h e d  to  dredge the craak in the near fit- The placers of the 
Potato Mountain region hme supplied all the tin pro- 
dumd in the district, but operations h s ~ e  thus far been confind to 
tbe streams southeast of the mountain. 

'Ibcrtie, J. B., j t ,  LDda mfnlng and weewctlng on #mud Pmhmb: U* 8. Q d  
Bull. 662, p, 4W-4BSe 1018. ' 



Concdmtes from Hnmboldt Creek, a tributary of QDod Hope 
River, in the Fairhaven district, contain cassiterite, the oxide of tin, 
Amrding to information given by J. Sullivan the placers am of 
wnsiderabb extent but not of high @a &Id, however, ia mid 
to occur with the tin and may make it profitrrble tn mine. Whether 
of p a t  value of not, the development of plark!r tin in this Fegioh 
is new. 

musmx.  

The production of tungsten on Sewad Peninwla in 1918 was 1- 
than in 1917. It was wholly incident to the mining of plmr gold, 
no operations being conducted for the recavev of scheelih alone. 

Abut 50 onnm of platinum was m r m d  from th6 &Id placers 
of Seward Peninmla. Most of this came frwa h e  Creek, in the 
Koyuk district, but a mall amaunt was obtahed from Bear Creek, 
in the Fairhaven district. 

C O A L  

Coal was mined in a mall way in =vent1 localities in northwestern 
Alaska d u e g  the summer of 1918. 
kn the Kobnk region abut 150 tons was produced from a mine 

on Kobuk River abut  25 milea above Squirrel River. It is reported - 
- to be a bituminow coal of good quality m d  to have mld in Kotmbne 

for'$l7 a ton. 
It is '&M that daring the summer abut 100 tons of coal ww 

&ipw to Nome from UndaMik and probably twice that mount to  
St. mchtrel. It mld in Nome for $.20 a ton. .The deposit is on Cod 
&e Creek whem it empties into Norton Sonnd. The bed b re- 
ported to cover an srea of about 10 mi la  and to be m much as 6 feet 
thick. No real development work has h e n  done, and only the -- 

-  eath her red outmopping ma1 h a ~  reached the market, The coal irr a 
free-barning lignite, and is valued by local consumers as equivelent 
to one-half itR weight of outside d. It is easily lacaemible by coast 
boat and can readily be marketed along the mad. 

~t wwas reported that mal would be mined in the winter of 19lff-19 
on Rug& River to supply fuel for the andergfannd plaoelg w the 
h&chnk. 

OIL PRORPECTZNQ. 

Samuel 3Em.n employed four men in drill'% for oil at Cape Nome. 
An attempt to locab oil at this place was made in IQM, but no work 
had hen done since that time, In 1906 it was reported that at a 
depth of 122 fmt gas was enmmtered which Mew a 1,900-ponnd 



stem 75 feet up the hole. A m n d  hok+ 176 feet dmp, driUed in 19M, 
is &d to have ahown a trace of oil. During the summer of 1918 two 
wells were drilled, The first well was abandoned rtt 210 f& owing 
to the lass of a bailer in the hole ; tho m n d  had macbed a depth of 
a h t  150 fat at the end of the wason. The mmpany is equipped! 
with rr star drill, which is not capable of drilling fo any great depth- 
It is believed that any gast which may have been encounted was 
derived from the alluvial deposits. 

me hop- of the operators am based upon the gas and oil indica- 
tions snmunfered in 1006 ; upon oil-like film of unknown cornp'wi- 
tion which o*cur on the lagoons in the neighborhood ; and upon a 
l m d ~  fmrn which is brought in by the on-&ore winds and which is 
r m q m t d  of being psmffin. 
The bard mks of the locality are granite and schid. RoCkEl of this 

kindado not mnhin oil or hfns. 

The hiih cost of transportdion to a'nddfrom points on Seward 
Penhula is a large factor in the cost of production, might  ccharp 
on "mppliw delivered to  camp in the. sevep8.1 districb are shown in 
the a W h d  tabla. Most operators maintain that any externhe work 
wilt lm illipmticable until steamship rates are reduced. 

-mh. 

BY - TOM. - 
....... .......... 8 8 9 t t l e t o T e l k r ~ % 1 t ~ v l r I I ~ ~ t o m w t h  1W.w &J%p W.W, UP A D *  a0 mllaa vla BaG 

1WdhQwk ..... ........... kattle to Ntsw E2Y, N m  toTehrll7, l'aIlstto f16a 
Davfdaoa Zmdin fl2m merlmd W IU. ....... .....do ................ katt le  to~nller f22.k TcllertoUmvldaon h d h g  711.00 
It2.W ovnrlnnd IDU\ to Tavlw 140. ....... ............... h n  F;&ciacoto ~ i o l o v ~ n ~ ~ , ' t i ~ b t e ~ t ~ ~ m m ~  =W 
&I5 aonrllmd haul 110. 

do.. .............. Be&tt\e t o  Uduvln taO, llghtnrage t o  CarmdE W, -.MI 
ovrrland hnul M. ............... BanFrancl~cotncnm ........................... 52.M 

8enttlotn~onanzr&;werlandbaul~0 39.00 ................ ....*.... ...... Nme.. ........... ,... &nlf lo t o  Komo 127. ovarlmd haul I16 ............ 42.W 
BangmCrosk do ................ KenttlntoXamnW,ovcrlmdhaul126 ............ 6z.M 

KOBUR REGION. 

The p d n d i o n  of placer gold in the Kobuk @on in 1918 is d- 
m a t 4  at $15,000. Abut 85 men were engaged in mining operatiem. 
!lh p v e l s  are of low grade and to the mall operator offer s grub- 
stake only. 

Favorable pmqmta m m  found on California C&, a tributary ' 
of the Kogolukkuk, by Fergeson & Melson dnring the summer. This, 
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is a nem &rh an both m k  and bench pay. The cmek gravels geedn 
to b permanently frmm, an wlnsual condition on the Kobuk, and 
a m  a b u t  18 feet thick to bdrmk. Exhnsive pmpamtions wem 

I .  
being mrade for winhr work. 
hi the Squiml River country a h t  30 men tmk out grubstaBrea 

only. Several loc~lities in the mgion nre now being pmspectad by 
the Ml with a view to dredging. - 
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CXeologg and mlneml resources of Xron Creek, by P. 9. Smltk In BalletIn 814, 
1807, pp 1!7-1SS. 
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a m L  

d e log l e  memnaieaanm In mutheamtern Sewawl Peniasnln and the Norton 
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and a deracrIptInn of methods of placer mining by A. H. BrMkl: hclndIng 
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Iron- d m i &  near Nomp, by R. M. E ~ k l a  In Bullem fE& fslb pp 381- 
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Bew~rd Penlasnla ; We, 1 : BOD,QOO; compiled from work at D. 0. Withetpoon, 
T. G. Gerdine, and athew of the CJmlogicn1 8amyI  and all amllabb sources. 
In Wate~Supgly Paper 314. Not h n w l  aepmately. 

Beward Penimuln, northmntem gortIon, ~wonnnlssance map (Fa W) ; d e ,  
1 : 250,W; by D. C. Withehpoon and C. W. 8111. MI wnts rcrtail-or ~KI cents 
wholesale. Also In Bnlletln 247, 

Sewarcl Pentmala, nortbw~titem portran, ieconnalmnnce map (No. #T) ; scale, 
1: 2Fi0,oOO; hp T. O. Gemline and D. a. Witherspoon. 60 centa retail or SO 
cents wholwle. A h  in EUlletln 828. 

Rmsd Penln~ula, wnthern m i o n ,  reconnaismnm man (Na. 656) ; scale, 
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In Rnlletln 449. Not imed 6epamteTy. 
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Gmnd Oentml quadhngls (No. M A )  ; scale, 1:M,MO: by T. GI. Qerdine, 
R. B. Oliver, and W. R Hlll. 10 centa rehi1 or 8 cents w h o l d e ,  AIM in 
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Nome pnadraqle : d e ,  1: am: by T. G. Oenllne, R B. OH*, 
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h n n f n g  RIver Reglw ; scale, 1 : 230,000 ; by E. de K. L~fflnmell. In Protm- 
slonsl f aper 109. Not i o e d  separately. 
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