
Annual Report 

O F  T H E  

,. Mine nspector 
T O  THE 

Governor of Alaska 

B. D. STEWART, Mine Iilspector 

ACCOMPANIED BY SPECIAL  ARTICLES BY JOHN A. DAVIS, 

SUPERINTENDENT OF T H E  F A I R B A N K S  E X P E R I M E N T  STA- 

T I O N  A N D  NORMAN L. W I M M L E R ,  PLACER M I N I N G  EN-  

GINEER, U. S. B U R E A U  OF MINES. 



Page 

Int. rodrlctio~i .................................................................................................................. 7 
...................................................................................................... General statement 8 

.................................................................................................................... Metals 8 
Coal 9 
P e t r o l e u ~ ~ l  ..................................................................................................... 9 

.................................................................................................. Review by minerals 10 
................................................................................................................. Copper 10 

Gold ................................................................................... ' ................................ 10 
............................................ .......................................................  ode goltl 10 

Placer gold ................................................................................................ 11 
...................................................................................................... Silver-lead 11 

............................................ ...................................................................... Coal : 12 
................................... ....... ............................................................. Petroleum : : 13 

................................................................... Transpor ta t io~~ as  affecting niiiiing 15 
Prospc:cting alld Mining within N a t i o ~ ~ a l  Forest Areas ................................ 15 
Labor contlitions ........................................................................................................ 16  
Cost of a "Grubstake" ............................................................................................ 17 
Assistalice to the Alaska mining industry by the Department of the 

Interior .................................................................................................................. 18 
Bureau of Mines organization ....................................................................... IS 

................................................................ First  aid allti niine rescue service 19 
U . S . Geologic.al Survey ........................................................................................ 20 
Alaska Agric.lllt111'al College and School of Mines ........................................ 21 
"'1"lacer Mining in Alaska in 1922" I3p Norlllan L . Wimmler, Placer 

Mining I<ngineer, U . S . Bureau of Mines .................................................. 23 
Introtluc. tion ........................................................................................................ 23 
Production .................. : ......................................................................................... 23 
Placer mining oper;ttions i l l  1922 .............................................................. 26 

Table No . 1-Data on Gold Dredges in Alaska, 1922 .................... 24 
Transportation .................................................................................................... 30 

Table. No . 2-Aiaska feright . rates, 1922 ............................................ 25  
Review of placer mining by districts ........................................................ 31 

Copper River region ................ : ................................................................. 31 
Keliai Per~insula region ........................................................................... 32 

Girdwood district ................................................................................ 32 
Sunrise district .................................................................................. 32 
I-Iope district ...................................................................................... 32 

Sllsitlla region ....................................................................................... 33 
Yentna district ................................................................................... 33 
Valdez Creek tlistl'ict ........................................................................ 35 
Chnlitna district .......................... ,.. ................................................ 35 
Tn1;~c:hulitrin distric:t ........................................................................ 35 

I<antishr~a rlistrict ...................................................................................... 35 
I3onni'ficltl district ..................................................................................... 35 
Fairballla tlist.rict ...................................................................................... 36 
Circle t1istric.t ........ : ..................................................................................... 39 
Tolovana (1istric:t ........................................................................................ 39 
Hot Springs district ................................................................................. 40 
Ran1pa.rt district .................................................................................... 43 

............................................................................................. Ruby district 44 
I<oyukuIr district ........................................................................................ 46 
Chandalar district ...................................................................................... 46 

.Idi t.arod disdict  ....................................................................................... 47 
I<nskokwim district .................................................................................. 4s 
Innolro disrtict ............................................................................................ 49 
Marshall (Wade Hanzptor~ ) district .................................................... ,i 9 
Seward I'eni~isula ...................................................................................... 50 



P a g e  

Drp(l$ing .................... 5 4  
1)reilginq (t0st.s .................................................................................... 54 
IIytlraulic: allti o t l ~ e r  o~c :~~-c i z t  n i i~ l c s  ............................................ 65 
1)rift mining ............ 56  

l ieview of lot](: mini r~g by t1istric:ts . .  57 
Southt:nsterll Al:aslia ................................................................................ 5'7 

I-Iytlc'r t1istric.t ................................................................................... 57  
.................................................................... I'ri1ic.t: of IV:II(:S Islantl 60 

....................................................................... (:levc:la~itl I'eninsaln 62 
............................................................................. Wrangell  t l i s t r i ~ t  62 

(:hic:lingol Islal~tl 6:s 
Yakobi lsl:~ntl ................................................................................... 66 
Atliiiiralty Islantl ............................................................................ 6 6  

................................................................................ d i i~ rc~ i~u  district 67 

...... I :C~I IP~S  lxly 67  
.................................................................... ( ; n s t i n e a ~ ~  Cllnnllol 6S 

\Vi11t111:111l lla y ............................................................................ 69 
..... ............................................................................ S~~?t t t i sh ; i i i i  1 69 

............................................................................... Col)l)cr Ili r e r  l h s i n  69 
............................................................................ I'rince Willi:rnl Soniirl 70 

.................................... \Villo\v (:rt?t?li distr ict  72 
I(litaroc1 t1istric:t ......................................................................................... SF 
Ituby district  ................... 8 7  

"Lode mining in the  Ipai1.11xnlis tlistrivt, " I J ~  J n o  . A . Davis, Superintend- 
ent ,  Fairt)anlis Experiment St.itio11, U . S . B u r e a . ~  of Mines ................ SS 
1n~troiluc:tion .................................................................. SS 

............................................................................. Dri t i~ iage  a.iitl t.opography 59 
(:enera1 geology ................................................................................................ ST) 

............................................... 1)cscri:)tiori o f  gold lnillcs ; t i~d  prospects 90 
............................................................................................. Antirnony n ~ i n e s  1 0 9  
.............................................................................................. Tungsten  nlincs 3.11 

................................................................. F u t n r e  of goltl lode ~ n i n i n g  1 1 2  
"The Kantishiia . Itc\gion." by .Ti> o. A . Davis . Si~ger in tendent ,  Fai rbanks  

Experinlent Station,  IT . S . I3ureau of Mi11c.s ......................................... 112  
In t roduct io~l  ..................................................... 11:: 
Mining clistricts ................................................................................................. 11, 4 

T h e  Iia11t.is111in district  .......................................................................... 11.5 
I'lac~cr n ~ i n i l ~ g  ................................................................................. 115 
I ,  otlc ~ n i n i n g  ............................................................... -. .............. 119  

........................................................................ R1;ili of L2r1iglt.y l lill 1 2 0  
Q11iglt.y Ilill ............................................................................... 121 

........................................................................... ICltlorao (:reek 1 3 1  

.......................................................................... (:lacier Creek 1 2 1  
1"' ........................................................... ( . 1 ~ . 1 i  (:reel< ., 

.......................................................................... Sprnci? Creeli 122  
?'r.~iisl)orta.tio~i ................................................................................. l Z 3  

Cogpe~-  Mountain t1istric:t .......................... .. ......................................... I 3 4  
1, odc ininiiig ..................................................................................... 1 3 5  
Traiisl~ol-tnt.io11 ............................................................................ 135 

Lit t le  Moosr Creek .................................................................................... 1 3 s  
Review of coal niining by fields ....................................................................... 1 3 s  

MatanusIra field .................................................................................................. 1 3 s  
Nenana field ........................................................................................................ 142  
Broad I'ass region .......................................................................................... 1 4 2  
Cook Inlet fieltl ............................................................................................... 1 4 2  
Bering l t iver fieltl .............................................................................................. 1 4 3  

.- - . . .  - . - 

CONTEN'1'S-(C:ontinued) 

P a g e  

"Co:rl I\liiling in t 1 1 ~  N e n n ~ ~ a  Fieltl, " by Jno . A . IX~vis ,  Super in t tndent ,  
. ........................ . Fa i rbanks  E:xl)rrimelit St.ation. U S nureal l  of Mines 143 

.................................................................................................. I ~ ~ t r o d u t : t i o ~ ~  1 4 3  

.............................................................................................. 1, orat ion  143 
...................................................... ............................................... Dl-aillage 1 4 3  

r 7 ................................................................................................ 1 opograpily 144  
........................................ ........................................................ Geology : 144  

.......................... Stra tag~.apl~ic .  sec.t.ioi1 of c:oal bearing fornlation -. 344 
E:triy mining oljeratiol~s ........................................................................... 147 

........................................................................ I'r(:s(?~lt 111ini1ig o;)c~ri~tiolis 1 5 1  
............................................................................. Analyses of S ~ i n t r a n a  coiil 1 5 3  

F ~ e i g h t  r a t e s  Alaska ( G o v e r ~ ~ m e r ~ t . )  l lai lway, 1922-table shoming .......... 1 5 5  
............................................................................................. I~l inera l  prod11c:tion 1 5 6  

T a h l l r :  . ................ Va1::c of total  mineral  grotlr~ction of Alaska ISSO-1922 1 5 7  
(+old and si lver prodiii.t?tl ill Alaslia . 1880-1922 ............................... 1 5 7  

.............................................. Copper I, rodiic.td in hlaslrn, ISSO-1922 158  
I ' la t i r i i~~n metals prot111c:etl ill Alaska . 1916-1922 ............................ 1 5 8  
Tin produced in A l .~ska ,  19U2-1922 ................................................... 158  

...................................................... IAe:itl produt:etl ill ~ \ l . ~ s k a ,  ISI12-1922 159  
A i~ t i i i i o~ iy  ])~.odiii.t.~t! in Alaska . 1915-1922 ....................................... 159  

. Coal ~i rodnct~t l  and consuii~c'tl in Alaslia, lSSS.1922, in sho r t  
tolls ............................................................................................... 160 

, \~.cit lenls : 
Cause  of fatali t ies ........................................................................................... 160  
Mine fire at E V ~ I I  .Jones coal milie ...................................................... 1 6 1  
Accident tables: 

Snii:~ilary of all loti(:-i11i11e ant1 rnill accitlents occuring in 
Alaslia illiring 1!122 ........................................................................ 164  

L i s t  of all act. itlelits regortecl froin c:oal lriines of Alaska  fo r  
the  yrar- 1922 . classified as to causes  and  resul ts  of acci- ' 
dents  ................................................................................................ 165  

List  of all a c ~ ~ . i t l ( ~ ~ ~ t . s  rc.yortc't1 from goltl mines of Aiaska  fo r  
ill(? y m r  1!)22, clnssilictl a s  to causes  and results  of ac- 
c.itle11t.s ................................................................................................... 1 6 6  

Lis t  o f  all ac.ciclei~ts rel)ortetl fro111 cop])c1r n i i~ l e s  of Alaska  
for t he  year  1922, c1asisfit:tl a s  t o  causes and  results  of 
accideuts ..................................................................................... 1 6 s  

Lis t  of all accitlents reported from gold illilli~ig plauts of 
Alaska for t he  year  1922, classified as to  causes  and  re- 
srilts of aecitlents .............................................................................. 170  

1, i s t  of al l  accidents reported fro111 all  copper nlilliiig p lants  
of Alaska for t.hc year  1922,  classified a s  t o  causes  and 
results  of nc~citieilis ...................................... .. ............................... 1 7 1  

................................ Lis t  of t he  fatal  ac. cidents whic:li occurred in 1922 1 7 2  



LETTER OF TRANSMITTAL 

Hon. Scott C. Bone, 
G-overnor of Alaska. 

ANNUAL REPORT 
OF THE 

MINE INSPECTOR 

Sir: 

Here\vitl~, in accordance with the provisions or 
Section 6,  Chapter 51, Session Laws of Alaska for 1917, I 
have the hoilor to s l ~ b n ~ i t  to you the annual report of the 
Mine inspector covering the calendar year 1922. 

Respectfully, 
B. D. STEWAIZT, 

Mine Inspector. 

INTRODUCTION 

The following report oontains a grileral review of mining conditions 
in Alaska in 1922 a s  well a s  detailed data  as  to individual operations in  
ail branches of mining in nearly every district of the  Territory. 

Through cooperation wit11 the 1Dcpart;ntnt of tlle I n t ~ r i o r ,  Bqreau 
of Mines, several papers   re pared by me~nhers  of the starf of the Uureau 
of Mines in Alaska a re  made a part oC this report. These papers include 
articles on Lode Mining in the Fairl)a~lks District, the I<antishnn Region, 
art1 the Nenana Coal Field by Mr. John A. Davis, Superintendent of the 
Fairbanks Experiment Station, and one 011 Placer Mining in Alaska in 
1322 by Mr. Norman I,. Winnnler, Placer Mining Engineer. 

Acknowledgment is also to be made of thc? fact that, since the resigna- 
tion of the Territorial Mine Inspector in July, 1922, the duties of his 
office, includiilg the collectiol; and preparation of much of the informa- 
t i m  contained in this report, has been cared for by the Supervising Mining 
Eogineer for the Bureau of Mines, through the  courtesy of the Department 
of the Interior. 

Field examinations of mining proy)ertics and prospects were not 
as  extensivc In 1922 a s  was desired owing to the time neressarily devoted 
to other duties. I t  is  planned to make such1 examinations and the prepara- 
tion of reports from them a major feature of the work perforwet1 under 
the cooperative arrangement between tile Territory and the Department 
of the Interior provided for by recent legislation enacted by the Territorial 
Legislature. By this means i t  is hoped to gl-aduaily build up in this office 
a record, available to the public, covering the essential data  regarding a s  
many a s  possible of the mining properties and prospects of Alaska. It is 
believed such data, based upon field examinations made by the  staff of 
the Bureau of Mines in Alaska-such examinations to  include whenever 
pcssible the taking of samples, which will be assayed a t  the  Fairbanks 
Station-may be of much benefit alike to prospectors and prospective in- 
vestors in Alaskan mining properties. 
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GENERAL STATEMENT 

The feeling in Alaslia with regard to the present s i t u a t i o ~ ~  in the 
mining inclustry is one of o1)tinlisnl. 

METALS 

The year Dast \%-as ~lotewortlly for the estonsive es~1or :~ tory  and 
preliminary developn~t~nt worli. ~1 lds r ta l i (~11  a.ntl glnnncd by large ~nining 
corporations in both lotlc a~l t l  placer fic?lds and ill widely scl,:~ratccl sec- 
tions of the Territory. 

The mineral produc-tion of tile Territory was greater than iil i 9 Z i  by 
about one and one-quarter rnillion doll:irs. 

Results of develoylnent \vorlr c1o11c on lad(: propertics in inaiiy scc- 
tinns of Alaska during the past year have 1)een very i:nco~~ragi~ig. Investors 
with financial strengt.11 Iravt, l)ecmnc, illt.ercstnd in n(?\v properties in 
several regions, $pec:ific.;~lly tile Hyt1c:r. \\Tillow Creek and l iant is l~na dis- 
tricts. 1x1 several instn.llc:es the gropcrtic\s acquired havc had little or 110 

prelinli~lary nnderground \b*orli done upon them. Acquisition of the g r o ~ ~ n t l  
and , a  decision to Ci1I.I.Y out espensivc prog~xrns of tlevt.loplnent have cvi- 
dently been based largely upon reports of examining geologists a s  to 
surface showings 3110 I I ~ O I I  tile f:~vornl)le outlook for better .transporta- 
tion facilities. 

That large rni~lillg t.orporat,io~~s ill tile T(:r~.itory a re  showing a will- 
ingness to assuiile tlie exgciiso anct risks of ~)rt'li~ni:lary development upor, 
ui?proverl properties is proving a s t i n l u l ~ ~ s  t'o renewed activity 011 the 
part of prospectors snc:h as  coultl be brought into beir~g in no other may. 

That the lode-gold grotluction of the Territory llas bcen n~aintained a t  
a level but slightly belo\\- that of the previous year, in spite of the loss 
sustained by the closing of two of the largest low-grade gold mines in 
S3.1theastenl Alaska, the I'erseverance mine of the Alaska Gastineau Co. 
and the Rc~ady I3ullion mine of the Alaslia United Co., is most encoul~ging.  
This favorable situation has bc>e11 b ~ o u g h t  about by i~~creaset l  producti,oi~ 
fro111 properties miuilig rc1:ttivcly high grade ores, nota1)ly ill i.he Willow 
Creek district, by the nlilling of tile output previously mined a t  the Nixon 
Fork property of the Alaska Treaclwell Co., in the Kuskokwim district, and 
by the largely increasetl operations a t  the Alaslia .Tur~eau low-grade mine 
on Gastineau Channel. 

By the sliillful applic:r:t.i'oll of sound ei:ono~nic principles to the handling 
and rednc,tion of the very low grade ores of the pro]>erty and by im- 
proved mining methods worked out during t 1 1 ~  pa.st gear, together with 
rigid but intelligent cc:oi~~ornies practiced throughont its operations the 
nlanage~nent of t l ~ e  Alaska J1111eau enterprise has scored a notable suc- 
cess. The progress being made by the Alaslia Jurne'a~~ Company toward 
the solution of the problem of srrocessfully mining and reducing gold ores 
with an assay va.lue of hut $1.00 per ton is an ac.l~ievement of profound 
sigrlificance. 'I'lle ul t in~ate  o~rtc:onle of this enterprise, whicll has .been 
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developed in the face of what appeared to be insuperable ol)st&(:les, will 
go far toward tletern~iriirlg the Zntnrc' of the or~t.irt* low gracle gold !)+lit 
of Southeastern Alaska. 

In the field of placer t11inin.q p~-onon~~cecl f~,jaiurcs of tlic past year's 
activities were the expansion of t l ~ c  a,pplic:atiol~ of dredging ~ne t l lo t !~  to 
Llle recovery of n l lu~ ia l  goltl; tllc sdccess attelrtling dreclging o p e r ; ~ t i o ~ ~ s ,  
notably in the 11111olio-Iinslioli~vin~ region; and t l ~ e  estensivc exploration 
~~-.vclrB ul~tlertakell on Sewart1 I'eninsula and in the Fairbar~lis region, with 
the  purpose in view of t l e t e r ~ n i ~ ~ i n g  the susceptibility of largr! :irc,as 'of 
placer ground to the app1ic:ttion of dredging methotls. 

COAL 

production of coal in 1922 was 101/2. per cent, in excc:ss of that. ill 
1921. Pr-ivate operators nlineti 90.2 per cent of tho total ot~tput  of S4,403 

sliort tons. The remaining 9.8 per cent was ])rotlucetl by governmellt 
operatio11 on reserved u11ii.s. The most pronoul~ced new tleoc.lopment O f  

ccal properties toolr placc on I-Ith;~ly River in the Ncnana field and :1lo11g 
&loose Creek ill t.he Mat.anuska fioltl. The building of a railway spur 
from Healy to t,hr coal l).eds a t  Snntr:t~la, t h o ~ ~ g h  not com1)letetl until 
Ql:t,ober, 1922, c~lnl)lctl the flealy ILiver Coal Corporation to n ~ i n e  mu1 sllil) 
approximately lS,OOU tons of coal from their Suntrnna ]nine 1)elore the c h e  
of tlle year. 

Surface development acc.onrl,lislled during the year alol~g Rloose Creek 
in the  Matanuslia ficltl 11:~s serv~:d to reveal the outcrops of several coal 
scams whose existe~~c:ct was 1lith1:rto suspected but untlemo~~str:ttcd. Tllese 
outcrops bear suc.11 rc:lntionships to one anotiler as iiidicatc. a c,ontiniiity 
of the sealns 'along their strike 1nucl1 more p~vno~rnc:etl t11al1 is c11nrac:tcr- 
istic of those portions o f  the Matailiiska field heretofore csi~loretl. Snffi- 
cicnt work has not been tlorlc? to drt.nrmine the number of seams in the 
s-ries exposed, their widths or mine:~.bility. 

Near &Tile 341 in tile I3road Pass field a coal scam lins been t l i s -  
covered, salnples of u~hicll indicate that  it  is of b i tumino~~s  grade. The 
seam, xvhere exposeti, is of rl~ineable widtli ant1 within a few l~undred feet 
of the traclis of the Alaska Railway. Undergr-ound tlcvelopment work 
upon the bed has proceeded tlul-ing the past winter. 

PETROLEUM 

Ipield exa~ninrttions of the prospective oil fields of the Alaska Penin- 
svla, conducted (luring several years past, \\'ere Sollowet1 I)y t11c corn- 
mencement of actnal clrilling o p e r a t i o ~ ~ s  near the close of the year 1922. 
Three drilling rigs were plncctl on Pearl Creek clome in  t,he West  field 
of the Cold Bay district during the year, following the building of a 17-  
mile road from Iia,natak to the drilli~lg sites and the establishn~ent a t  
t h e  latter places of permanent camps. Further surveys and field e x a a l i ~ ~ a -  
tions were made in several other oil fields, inc l~~ding  the Chignik, Iniskin 
Bay, Katalla and Yakataga districts. 

Production of oil wa.s c.ol~fi~letl to thc I\':ttalla field. 
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COPPER 
The value of tile copper output of Alaslra in 1!)22 exceetled that  of 

goltl by approximately $1,S00,000. 
The tonnage of copper ore mincd in 1!Q2 exceetled tha t  milied i n  

1921 by 104,160 tons, or  21.9 j~ercent .  Fro111 tlie totrtl of 581,286 tolls 
:nir,cc?, approximately 67,000,000 11)s. of copper were recovered, haviilg a 
r s lue  of about $9,000,000.00. Tlie c.orresponding value of t l ~ e  1921 outp11t 
is $7,354,000. 

The  production in 1922 \vas nia.de by {.lie s ame  nlint~s that  operated 
in 1921, rianiely tlie Icennecott group of the  Iiennecott  Copper Corpora- 
tion, in the  Nizi r~a  district  of tlle Copper River region; the  I3eatson mine 
of t h e  sanie company on I~atouc.Ile Islal~ci, in I'ri~lce William S o u ~ ~ d ;  and 
ii.e I;us!i & Brown mine on I'ri~ic:e of Wales  Island. 

Wit11 the  exception of tl~ct \vorli done on t h e  Greon group of copper 
clxims in tlie Nizina d i s t i k t  t lnr i~lg  the  pas t  two years, dcvelopn~erit  of 

neu7 copper propert.ies in Alaska lias been practically nil since 1918. T h e  
better prices and improvt~tl c~onclitiolls prevaging ill tlle copper market  
toward tlie (:lose 01 tlie year  have aroused rcnewcd in teres t  in copper- 
bearing ores ant1 tlie coming year will probably be a season of activity in  
p7'ospecting for  sue-11 ores. 

-.--- 

Lode -Go ld .  

Oiitstantling fe;i.t~u.es of tlie si~tunt.io11 ill tlie lode-gold n ~ i n i n g  i ~ l d i ~ s t r y  
in 1922 a r e  the  increase  in t o n ~ ~ a g e  of low grade ores produced a t  t he  AI- 
askn Juneau mint?; t h e  inc:rcascd output  from and the  c o ~ m n c ~ ~ c e ~ n e n t  of 
cleeg exploration on tlie lodcs of t h e  Willow Creek district;  a11d the  de- 
vclopnlent in tIie Iditarod section of a gold lode tha t  is  reported to be 
ope of rnuc:h promise. 

A revival of in teres t  in the  possibility of fur ther  successful gold lode 
mining in thc  Fai rbanks  district  under inlproved transportation corltlitions 
11a.s become evidcr~t.  . 

One new s ta lnp Inill was  p u t  i n  operatio11 (luring tlie year on Chicha- 
gof Island in S o u t l ~ e a s t e r ~ ~  Alaska and  two others a r e  ' being asse~ilbled 
in preparn.tio11 fo r  operatioll (luring tile corning year. 

I'rospecting work was  fairly active during 1922, particularly ill t h e  
Willow Creelr district  and elsewliere along the  line of t he  Alaslia Rail- 

way, and in the  Iditarod sec:tion. Lode-gold prospecting on quite a large - 
scnle i s  reported to  have taken place tbrougl~out  the  pas t  winter in t l ie 
la.tter district. 

Tlie p ~ ~ o d ~ i c t i o ~ l  of gold froln lodes ill Alaska in 1922 is  estimated to 
have a total  value of $3,600,000. ( a )  
This amount is  about $200,000 less than the  value of t he  output for 1921. 

(a)--Mining in Alaska ill 1922. A d v a n c e  Statemrnt  by U. S. Geological Survey. 
J a n u a r y  1, 1923. 

RESPORT O F  MINE INSPDCTOR I I 

Two of t h e  larges t  producing lllines of t h e  Territory,  t he  Persever- 
ance  mine of t h e  Aiaska Gastineau ~ i n i n g  Co., and the  12eatly Hullioll 

mine of tlie i l laslia l i ~ i i t e d  Gold Mining Co., were  yerlna~lcll t ly closed 
down during 1921 and 1922. T h a t  t h e  large  loss occasioned by these  
liappenings has  beell n~ad,e up within $200,000 dur ing one year by increased 
production f rom other  properties is  nlost encouraging and indicates a very  
healthy co~idit ioll  i n  t h e  gold-lode industry a s  a whole. 

Piacer Gold. 

The  special paper on Placer M i n h g  ill Alaslra in 1922, prepared by 
Mr. N o r ~ n a n  L. Wimmler,  I'lacer Mining Engineer,  U. S. Bnreau of Mines, 
which is  included in th i s  report ,  furnishes a detailed survey of condi t io~ls  
in the  Alaskan placer mining i11dust.r~. 

The  following general statenlcllt a s  t o  placer production in 1922 is 
given by the  U. S. Geological Survey. ( a )  

"A1,out 560 Alaska placcr lnines, employing 1,900 ruen, were operated 
during the  summer  of 1922, and about 100, employing 300 men,  dnr ing tlle 
previous winter. 'Sllese mines produceti gold to  t h e  value of $4,100,000. 

In 1922 a much larger  number  of men-a.l)o~~t GOO-were enlployetl t han  

have been employed for several years in the  pas t  i n  install ing largc niin- 
ing plants t h a t  a r c  a s  yet  unproductive. F o r  th is  reasoil t h e  estimated 
reduction of $125,000 in  t h e  value of placer gold output in ,1922 a s  conl- 
pared with 1923. i s  not  significant. I t  i s  certain t h a t  when the  plauts llow 

being installed a r e  operated the  ontput o f  placer gold will be  increased; it 
will be larger  in  1923 than  i t  was  in  1922. Now t h a t  t he  means  of trans- 

portation a r e  iillproving and i t  i s  bcc:omi!lg recognized tha t  t.llcrc a r c  large 
areas  of dredging ground in Alaska, th is  for111 of niining is being more 
widely extended. In the  snmnlcr of 1922, a f t e r  two years of systelnatic 
prospecting, two dredges,  tlie l a rg r s t  in Alaska, were  built a t  Nome, with 
9-cubic foot buckets and 40 and 60-foot ladders. A strollf c:onlpany was 
also engaged in exteusive prospecting of dredging ground in tlie Fairbanirs 
district. During t,lie sumnier a dre,dge \\-as being taken to Gaines Creeli, i n  
the  Innoko district ,  and anotllcr to hlinook Creelr, i n  the  l talnpart  district ,  
su t h a t  four  new gold dredges will be installe~d in  Alaska in 1923. In 1922, 

2:: dredges produced gold wort11 about $1,530,000; in  1921, 24 dredges pro- 
tluced gold wort11 $1,582',520. Of the  23 clrerlges operated in 1922, 1 6  were  

in Seward Peninsula ;  2 ea.cll in t h e  I(lit,a,rotl a11t1 Fairbanlis tlisti-icts; one  

each in  the  Innoko, Mount McKinley (Upper  ICuskoliwim), ant1 Ycntna  
(Susitna) districts.  Tlle dredges in Sewartl Pen insu l :~  produced about  

i $650,000 v70rtll of gold in 1922." 

SILVER-LEAD 

Marked activity in the  Hyder  district  and t h e  acquisition by t h e  Ken- 
necott  in teres ts  of large  holdings in t h e  newly discovered silver-lead a r e a  

(a)-Mining i n  Alaska  in 1922. Advance Statement by U. S. Geological Survey. 
January 1, 1923. 



ill the  Copgcr Mouiitain sc:ction of the IC;~~~t i s l~ i ia  rc%gion h : ~ v e  att.~.acted 
~artic:ular nttciition to tlle 1)ossil)ilities coniic:c~tetl wit11 silver-leatl iiii~iing in 
the Territory. 

An effort will I )?  ~ l~;~t ic:  (1111-ing tile conlil~g srason to prosl)cct the 
silver-lead bearing arca known to exist a t  tlic he,ntlwatel.s of the Ijnult 
River hnrderii~g Southeaster11 Alnsk::. 'I'11is nrca lies cast of lic:t,chi;rnn rillti 
is in tlie nort.h\vartl c:stensio~i o f  tlic "raster11 c0ntac.t 1)elt" \vi t l l i~~ \\~llic:ll 
tLc ore bodies of tlie 'l'o~.tlantl C?aii;~l soction oc:cllr. 

SfT1iile tlie rliiriera1izc:tl ;ire:t is in Urilisli Colriiii1)ia. 111:: only Ccasible 
route by nh ich  it  may 1)e ~.ca.c,lletl is tllroug-11 [.lie IJnlili ILivsr V;lll(:y. 1~11ich 
lies allnost wholly in Alaslia. 7'1ie rogion is therefore tlirectly iri1)utar.y to 
Iictcliiknii. 

A s11la.11 silver-l(,;~d 1)rol)tx~.ty sit.u:~li~tl ill tlie Ii:riy1111 Monntai~ls sol~tll- 
west of Ruby nindt~ n sina.ll i)r.otIuc.t.ion tl~iring tlic. year. This proy)erty is 
desc.ribetl elsewlicrc~ in this rcLport,. 

A si~iall shi~nnc>nt of I~igli gratle silvcsr-ieatl ore was 111:~dc 1))- Mr. 
I-Ia.~vley Sterling froill th(? ltctl Top lotlt: in tliti T<:~ntishnn (1istric.t up011 
\vlric:l~ 11e holds a I(,;~sc?. Tllis o1.c was ininetl (luring the x i ~ ~ t r r  and trans- 
ported to I\ol)e on !.lie A1:rska Railway by dog t.ea11l autl was sliippeti 
fro111 t.l~cre to tlie siiifller : ~ t  Tac.oina. 

The existing freiglit I-nlc, from liobe t.o Tacoma oil silver-lead ore 
h a v i l ~ g  :t value o f  550 per 1.011 or I(>SS is $12.25 per ton. 

The total outlb~~t. o f  silver in A1:islra in 1922 is estiiil:~tc(l a t  730,000 
oz (a )  
That for 1921 \v;ts T G l , O S 5  oz. 

The prodnct.ioii of voa.1 in the 'Territory in 1922 amounted to S4;10.7 
tons. This toiinsge excceds that of the previous year hy S.11S tons anti 
is to that extent the largest out])ut for any one year since (:on1 inining 
began. 

I'rivate opcr;ltors produc.ct1 !)0.27; of tlic total output ill 1922 as  
collipared ~vitli 30.Sf)L in 1921. 

A11 nndergrountl fire in the Evan Jones mine that oc:cril.red in Novem- 
ber, 1922, compellet1 the A1:lskan Engineering Com~nission to re-ol)cll the 
Eska mine in ortler !.o ilisurc ail aclequa.te supply o f  coal to  the railway 
(litring the winter. Otlivrwise the 1)erc:ent)age of conl mined by private 
operators ~vould have 1)ec.n even iiigher tlian al)ovc? indicated. 

The most ilnportant tlvtz~~t of tlie year affccting coal nlinilig was the 
c;,n~)letion in Ot,t.ol)er of the railway spur fro111 Ilcaly, 011 the lllaslra 
R:iilway, to the c.oa.1 brrls at. Suntrana, in tile valley of the Hoaly Fork 
of the Ne~iana River. The conl beds made a.vailable t o  c:hoap transporta- 
tion by tliis 4-mile spur l i ~ l c  a1.e desti~ied to play an important part in 
t.hc economic developn~ent of tlie entire interior of Alaska. The coastal 

( a ) -Min in~  in Alnsk:~ In 1922. A(lv:~nt c Sintt'lncnt 1)y I T .  S. Gcologicnl Survey, 
January 1, 1923. 
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sections ol. the Territory will a.lso be benefitcti, directly or indirectly, by 
tile existnce of this very extensive supply of c,lie;~p fucl. 

The coal beds a t  Suiitrai~a have been. tlescribed and the present 
situation discusseci by Proi. Patty of the Alnsirs~i A g r i c , ~ l t ~ ~ r a l  College and 
School of Mines. (a )  

A detailed descriptioil of .coal  lllinirig in the Nenalla field, accom- 
paiiied by aiialyses of the coals, by Juo. A. Davis, of the U .  S. Eurenu 
of Mines, forms a part of this rep6rt.. 

The hIatanusf<a fieltl supplied 64 percent of all coal ~nincd ill Alaska 
in 1922. This percelitagc ainou~ltcd to 53,658 tons. 

Surfacc: developme~lt work co11duc:ted (luring tllc 1i;lst yesr in the 
Moose Creelc section of the Rlatalluslra field resultetl in fsy)osilig the snr- 
fase outcrops of a series of coal scnnls that. lilay :)rove to 1)e i inpor ta~~t .  

Another discovery made during the year which may prove ilnportailt 
was that  of a bed of uoal ,of bituminous grade adjacent to t.lic: Alaslia Itail- 
way, near Mile 341, in  the Broad Pass section. Ope11 cut  cxposurcs indi- 
cate this seal11 to be of mineable nitlth. 

Very little ~llining was d o ~ i e  in tlic Cook Inlet lignite field. 'rhi: total 

production fro111 that  field was 2,721) tolls. 
Production in the 1:eriilg Itivt?r ficld was confined to the n~ining of a 

sample of coal for use in ma.iiing a Xavy test. 

I'ETROLEUM 

TJle occurrelice of get~.oleum seepages and the existence of other 
coilditions indicating the prc?sence of oil a t  lnany places along the soutll- 
erly coast of Alaska. have been kno~vil for many years. 

As early a s  1882 petroleunl was secured a t  Oil Day on the west side 
of Cook Inlet fronl seepages that  llatl been k n o ~ ~ ~ n  to  tlie Itussians for 
Inany years prior to that  tinle. ( a ) .  Tile region inclicated is now lillowll 
a? the Iniskin Eay fieltl. So111e drilling mas done a t  Oil Bay in 1S9S alld 
at Dry Day in 1902. Operations c:ontinucil until 1904. Oil was strucli nlid 

gas uildcr 1)ressure was encoulitcred but tlrilling difficulties compelled the 
abandol l~~l t~n t  of the wells a.nrl work was not afterward 'continued. 

In the Controller 13ny fieltl, now Irnown as  the Iiatalla field, drilling 

was conimenced in 1901. Several additiol~al walls were drilled during 
1902 and by September, 1904, "fifteen wells had beell drilled or were 
drilling in tliis region." 

Although no drilling has 1)een tlolle in the Yaltataga field, formerly 
referred to a s  the Ya.ktag region. seepages were kno~vn and surface ex- 
plorations liad been made prior to 1903. 

(d) Patty E ~ n e s t  K-The E-Iealy River Coal 1)cposits. Fnr thrs t  North Col lc~lnn  
(Issued by the  s!udents and faculty of The Alaskan Agricultural College 
and  School of M ~ n c s ,  Falrbunks. Alaska). Vol. 1.. No. 1. 

(a)-The above inforn?aiion and the  following da ta  on thc history of drilling, etc . .  
were secured from articles by Martin, G. C.-Petroleum Fields of Alaska. 
U. S. Geological Survey Bulletin 226, p. 379, and U. S. Geological Survey 
Bulletin 250. 
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Tliough the  existciice of seepage.s in the  vicinity of Cold Bay was 
known to the  early Itussiall oc:cupants of Alaska, t he  presence of petroleurn 
w a s  recorded in print  in ISGD, wells were  f i rs t  drilled in the  Cold Bay 
distric,t of t he  Alaska I'eninsula in 1903. Three  wells were  sunk  dur ing 
t h a t  year,  one of which reachetl a tle'ptti of 1500 feet. Writing in  1905, 
hZartir1 says:  ( a )  

"They a r e  locateti about 5 miles from the  landing on tlie west shore  
o r  Cold Day, a t  a n  elevation of about 750 feet above tide, and a r e  dis- 
t a n t  a1)out 9 miles in an  a i r  line from Becharof L:ike." 

They were  tIlus in tht? east. field ant1 approximately 20 miles d is t :~nt  
fvom the  s i t e  of the present drilling operatiorts in the  Poarl  Creek section 
of tile west fielcl. 

With  the  c?sception of the  productive operations in the  Iiatalia field, 
which still continue, no underground c x ~ l o r a t i o n  for petroleum has  been 
conducted in Alaska since the  cessation of the  activities above noted. 

I n  1910 all ~inl)atcnted oil lantls in Al:~ska were withtirawn from 
entry.  'I'lit+p so  t~t~~i in incd 1111til the  1):lssage by Congress o f  the  oil leasing 
a c t  of 1920. Si11c.c that  time there  has  been great  a.ctivity in s taking 
oil claims mid in field exan~ in :~ t io i~  in all  t he  p e t r o l e ~ ~ m  fields of Alaslra. 
This  activity c~nlinina:.etl in tlic coiii~ncnc:erncnt of (11-illing opcrations on t h e  
Pear l  Creek dome in the  west field of the  Cold Bay district  shortly a l t e r  
t h e  close of tlie year 1922. 

During the  nlonth of August. 1922, two drilling rigs of t he  cable 
type wcrc  shipped to the Cold !3ay ficlil by the  Associated Cil Conipany aild 
one by tlle Standard Oil Company of California. These shipments were  
dischargc~tl a t  Icanatnli, a small Intiinn villa.ge a.t the  lic:~tl of Portage Eay. 
All t h e  material  had to I)e ligllt,ere'd from ship  to shore and during the  , 
1a.ntling oprratiolis tlierc were  many days wl le~i  no c:trgo co~tltl be  tlis- 
cliarged on a.ccount of rough weather  prevailing. Fro111 14 to 17 days  were  
required to la.lld these shipments on the  beach. 

Fro111 ICrnl:~i.alr to the  clrilling sites,  a t  1'c:arl Crcek clonic, the  distance 
is 17 miles. Af t r r  la.nding tlie equiplnent a t  I ixnntak the  working crews had 
to  construct tlae road over which to haul t he  frcigllt. 'I'his road was  corn- 
plcted dur ing October alltl the  erection of camps was begun a t  t he  drill- 
i n g  sites. 

Motor tractol-s were nse,tl a s  moans of loc~omotion ill hauling - t h e  
I?eigllt. Co~lsiderable (1iffic:nlty was  t:xperienc,cd in the  freighting opera- 
tions, due principally to the  s t eep  gratlients on the  road in  reaching the  
f i r r t  summit  out  of I<annt:~k a i~ t l  t o  s tormy wcather. All obstacles were  
successfully orerconle, l~owever :  permanent camps wer e constructed, the  
rigs \%-ere ercctetl and drilling operations ai-c? i n  progress a t  t he  present 
t i l l~e.  

(a)-Martin. G. C.-Tl~c I 'circ~lc~~rn Fic.l(ls or tllc Pacific Const  of Alaska, U. S. 
Ccolr>gicnl Sur rcy  I?illlt5tin NO. 250. p. 55. 
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TRANSPORTATION, AS AFFECTING THE 
MINING lNDUSTRY 

Lack of adeguate transportation facilities still remains  a serious 
handicap to  the  developnient of t he  mining ilidustry in Alaska, altliougll 
some progress has  been m a d e  during the  pas t  year  toward iml~roving the  
situation. Better shipping facilities have been given tlie Hyder  district  
and the  s t eamer  service to  Southwestern Alaska has  been slightly improved.' 

Wi th  the  completion of the  l ' a r~xna River bridge on the  Alaska Rail- 
way during the  past  winter  t he  final s tage  has  been reached in the  con- 
struction 0;' t he  government railway to ~ a i r b a n k s .  

Tile inauguration by thc  Degnrti i ie~it  of tlle Interior of regular s teamer  
service between N e n a ~ i a  and IIoly Cross will be a g rea t  boon to riiiiiifig 
operators in  all  camps t r ibutary  to tlie lower Yukon. 

The  Alaska Road (:omlnission ant1 also the  Fores t  Service,  acting 
through the  Ti .  S. I!ureau of Public: Roads, have done mucll during the  
pas t  year  to  improve t h e  conditions of roads and trails  in niaily mining 
regions, but  funds  h i v e  been entirely inadequate to  lneet t h e  urgent need 
for new const ruct io~i  t h a t  exists in nearly every district  in t h e  Territory.  

Connnents on  trailsportation conditions in various regions and their  
effect u ~ o u  mining operations will be found in  this report  ill connection 
with tile cletailetl review or tlie several mining districts.  

RROSI'ECP'ING AND MINiNG WITHIN NATIONAL 
FOREST AREAS 

The  in tent  of Congress in  regard to  mineral r ights  of prospectors 
within Nationxl Fores ts  is  expressed in tlle following wortls ill t he  Act of 
Jl ine 4, 1597, which authorizes a.dniinistration of those a reas :  

"Nor shall  anything ~ R I - e i n  prohibit any  person from enter- 
i ng  upon sc~cii forest  rescl-va.tio11 Ior all  proper a ~ i i l  IawCui purposes, 
including t h a t  o f  prospcc.ting, locating, and developing tlie mineral 
resources therctof: Provitled tha t  such gersons colnply wit11 the  
rules and regulations oovc!ring such forest  reservations." 
In shor t  t he  general  ~l i in ing laws of the  Ul~itetl  S ta tes ,  so  far a s  tliey 

apply to  a n y  pa r t  of Alaska, apply cclually within as outside X i ~ t i o l ~ a l  
Fores t  2reas.  Prospe~ctors may en te r  National Fores ts  without restriction 
to prospect, locate and develop mining c.laims upon any  unoccupied land. 

Not only ma.y they cut  and use without restriction, cllarge or pernlit 
a s  much of t l ~ e  t imber  fro111 thei r  c:laims a s  i s  necessary for development 
work on them,  bu t  in addition a special regulation of the  Secre tary  of 
Agriculture permits  a n y  bona-fide prospector o r  sett ler t o  t a k e  t imber  
f w r n  land outside of thei r  clairiis for  thei r  own personaJ use  bu t  not  
for sale. The  amount  of suc:h timi)crr s1ia.ll not  excnetl 10,000 feet. hoard 
measure  and 25 cords of wood in ally one year.  No permit is  required 

except for green sawtimber.  
I'rospectors a re ,  oC course, expec:ted to take  every  precaution to pre- 

vent  forest  f ires in regions where there  i s  f ire danger.  
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When application for patent to a nliniii? c. lain1 within a National 
Forest is nlade. t l ! ~  I, n~itl Office requt'sts n st;lt.cliie?lt fro111 the Ik rcs t  
Scrvice as to whether or not legal rcq~~i rc l~ ien ts  for the issan.nce of patent 
have been coinplietl with . 

LABOR CONDITIONS 

Jlxpc?ricnc.t?tl 111cta1 miners ha.ve 1)cc~li difficult to secure (luring [!I22 . 
Qtlicr 1al)or was  obtaina.ble \vitliout (1iffic.ulty . 

Wage scales linve been (:llailgc~l but slightly (luring tile year . Where 
changes 11uve taken p1a.c:~ the trentl has 11ecn n])wartl . I11 only isolatrd 
ant1 uni~nportant instances liavo r e d ~ ~ ~ t i o n s  11~611 mnde . 

During 1922 tllc wag(: scalcx a t  tllc larger lode nlines of tlic coastal 
region ranged as  follo~vs: 

From the ;ii)ovc wtrgc>s t led~~ct ions are ~n:&ilc? for boaril and room and 
for hospit.nl fces :~ilrl ~ncvlic:;~l :~t.t.end;~nc,t!. l )cd~~ct ior ls  for board range froin 
$1.00 to $1.50 p(:r tl:l.y, ttnd for llosgital ;111ii ~netlical ati.endance fro111 $1.50 
to $2.40 per nionth . 

Living c.ost,s ill tlic . c:oast;il see. tions of Alaska. are sligiltiy higher than 
in the Statos of the I'acific Coast . 

W:I.SC? niic? livi~lg c:ontlitio:ls iri interior Al:tsli~ arc  clifficult to state 
in general terms o\ving to the witlc fluct~nt!on I I C ~ ~ C ~ I I  localities . In the 
larger calnps. snvh as  Fair1)anlis ant1 lditarod. wages for placer nliners 
arc from $5 to $6 per day. in utldition to wliicli tlic operators furnish 
board . The iten] of boarti is estimatctl s t  from 52 to $3  per day . In mort: 
r e ~ r ~ o t e  regions wages of from $7 to $10 per tiay ;irld board a re  received . 

The tot.nl wages distributecl in the Alt~sli.1 . ~ninillg industry during 
1922 are estimatctl t.o amo~uit  . to npproximat~ly $.2,740,000.00. 'i'he pay 
rolls incllitlctl in this t.otal ; ~ r o  distributed as follows: 
T'laccr ~ n i n c s  (r~slimntcd on thr: basis of 2. 200 I I ~ C I I .  clnployed for a n  

avcri~gt'  of 150 days) ...................................................................................................... $1.650. 000 
Gold-lodc mines nn(1 mills .................................................................................................. 1.280. 000 

......................... ................................................................................ (:o]. per n ~ i n c s  :ind mills : 1.281.000 
Non-mrtnl ininrs a n d  ~ u a r r i e s  ...................................................................................... 129.000 
Co:rl mines (cstinrnlvd from niunbcr sliifts worked) ......................................... 400. 000 

. TOTAL .......................................................................................................................... $4.740. 000 
There were about 4. 000 men employetl in all branches of the Alaslian 

mining industry during 1922. xvhic-11 is the same as  the estimate for 1921 . 
That this n ~ ~ ~ n b c r  has 1)een inaintnined intlicates that  the general increase 
in the 1iuln1)er of incn e~nploycd t l~rougho~~l :  the 'IT(. rritory duriug the year 

was scfficient to offset the loss occasioned by the closing of the large 
low-grade gold mine of the Alaska Gastineau Mining Company in South- 
eastern Alaska . where a n  average of 450 men were employed . 

Details a s  ,to the number of men elnployed and shifts worked in 
the various branches of lode nlillillg will be found appended to the  acci- 
dent tables herein . 

COST OF A "GRUBSTAKE" 

Retail price-list of groceries. in amounts estimated to be such a s  
.iv auld constitute a season's "grubstake" for a. prospector. furnished by rep- 
rpsentative retail grocers a t  Juneau and Fairbanks: 

Quantity 
10 Ibs . 
1 box 

10 lbs . 
50 lbs . 
10 Ib$ . 
15 Ibs . 
1 do2 . 

SO Ibs . 
1 do2 . 

~ ~ 4 8  ibs . 
1 bos  
6 bots  . 

10 lbs . 
40 Ibs . 
1 cs  . 
1 cs  . 

100 !bs . 
200 lbs . 
50 lbs . 
10 gal . 
20 lbs . 
1/2 cs . 
10 Ibs . 
1 doz . 

50 lbs . 
4 cs  . 
1 gal . 

60 Ibs . 
25 lbs . 
l/Z CS . 
10 Ibs . 
'A cs  . 
M cs  . 
15 Ibs . 

200 lbs . 
5 Ibs . 

10 lbs . 
10 Ilis . 
20 lbs . 
1 do2 . 
6 lbs . 
2 bots . 
2 do2 . 
2 pkgs . 
1 lot 

35 c s  . 
50 lbs . 
1 cs  . 
5 lbs . 
1 cs  . 

' 1 .hot. 

Juneau 
Artlcle Prices 

Apples. dried ........................................................................ $ 2.00 
Apples. fresh ........................................................................ 3.50 
.kprioots. dried 4.00 

........................................................................................ Bacon 22.60 
Bea11s . lima ...................................................................... 1.25 
Beans, navy ......................................................................... 1.80 
Beef, corned . 2 lb . cans 5.50 

.............................................................................. Fresh beef 12.80 
Beef . roast . 2 lb . calls 5.50 

......................................... . Eut  te r  canned or sal t  gckd 26.40 
Candles 3.25 
Catsup 2.25 
Chevse ...................................................................................... 3.80 
Coffee ............ 16.00 
Corn, canned 5.50 
E g r s  11.26 
F!our, graham 5.25 
Flour, white 10.60 

...................................................................................... H a m  17.50 
Kerosene 3.60 

.......................................................................................... Lard  4.25 
Loganbeprics, canned 3.65 
Macaroni 1.60 
Matches, caddies 1.00 
Meal, corn 2.60 

. ........................................................................ Milk, canned 22.00 
................................................................................... Molasses 90 

................... ....................................................... Oats, rolled -. 3.00 
. Onion, dried 1.50 

Oranges . fresh 7.00 
Pea.ches, canned 4.25 . ...................................................................... Pcnches dried 3.00 
Pears, canned . 4.75 

........................................................................ Peas, canned 7.00 
.............................................................. Pineapple, canned 4.25 

................................... ......................................... Pork, sal t  -. 4.60 
Potatoes, fresh 5.50 
Powder, baking 2.25 

........................................................................ Prunes,  dried 2.00 
Raisins, bulk 2.00 

............................................................................................ Rice 2.00 . . Salmon 1 lb cans 4.25 . Salt  20 . . . Sauce L & P 70 
Soap, ' Ivory 2.40 

. . Soda baking 25 . Spices, assorted 15 
Strawberries, canned ............... 4.25 
Sugar, granulated 6.00 

. Syrup, Log Cabin 12.50 
Tea 4.50 
Tomatoes, canned 5.50 . . Vinegar concentrated 25 . 

............................................................................ Totals $29390 

Fairbanks 
Prices 
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ASSISTANCE TO THE ALASKA MINENG INDUSTRY BY 
THE DEPARTMENT OF THE INTERIOR 

In response to memorials sublnitted to Congress by the Territorial 
Legislature during its sessior~s of i9i9 auia i921, provision has been made 
b j  the Department of the Interior to enlarge tile scope of the service activi- 
tica of its Bureau of RIines in Alaska. 

This has been accomplished by the reorganizatiori of the staff in the 
Territory whereby the work of the lnini~lg experiment station and Federal 
mine inspection service a re  consolidated and a first-aid arid mine rescue 
service is established. 

Bureau of Mines. 

The \VOI-B of the Bureau 01 Milies in Alaska, as  a t  present organized, 
is conductetl under two ~ n a i n  divisions, namely: 

( a )  Field investigations and Servicie Work. 
( b )  Experilnent Station Work. 

The duties fal l~ng under these two divisions are  allott~dl as  follows: 
Executive control over b o ~ h  divisions is vesred in the Supervising 

Engineer who is also ex-offivio Fedcral mine inspector and authorized repre- 
s c n t a t i ~ c  of thc Sccrctary of the Interior in t!le matter of coal, oil and gas 
leases and permits. 

Field invostiaations arid service work to miners, o1,erators antl pros- 
pectors a r e  allotted to a placer ~nining engineer, a coal mining engineer, 
a special coal mining engineer and geologist, and a first-aid miner. Pro- 
vision has also been niade for the appointment of a coal sampler antl 
analyst and also for a special petroleun~ engineer. when his services are 
rcquired. 

Lode mining investigations and service work to lolli, miners and pros- 
pectors a re  cared for by the Supervising Eilgiiieei- with tlie assistance of 
other rnembers of the staff. 

A clerk is stationed a t  t.lie Anchorage field office, wliic,ll is the liead- 
quarters office for Alaska. 

The work of the 13xperiment Station a t  Fairbanks embraces the 
.assa.ying of ores ant1 the quantitative ant1 qualitative determination of 
'mineral substances; the conduct of a reading room and refere11c:e library 
' covering subjects rela.ted to mining a.nd metallui..sy: the analysis ant1 ntiliza- 
tion of coals; ant1 the handling of all n~etallorgical ~ r o b l e m s  that  may 
be brought before the Eureau in Alaska for solution. 

T l ~ e  staff of the Experiment Station consists of a Superintentlent, who 
has direct supervision over all the work of the station; an analytical chem- 
ist and mineralogist; a mechanic, who cares for the mechanical equipment 
of the station and assists in making milling tests, etc.; and a clerk. 

The station is equipped with co~nplete laboratory facilities neces- 
sary for making tests of eves, etc. This equipment is available to the 
students of the Alaska Agricultural College and School of Mines. 

AIIY special problems or  investigations which, owing to lack of eqdip- 
reelit o r  personnel, c;ai~not be l la~~dlet l  a t  the Fairbanks Station a re  as- 
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signed, through the Supervisor of Stations, to one of the  many Bureau of 
Mines experinlent stations in the States. 

Identification of min9ral substances, a s  distinguished froni assaying 
and qualltitative determinat io~~,  is done for the public frce of charge. A 

nominal fee, just sufficient to cover cost of rnaterta:~ used, is charged for  
assays and  quantitative determinations. 

Since July 1, 1922, the duties' assigned to the Office of Territorial 
Mine Illspector have been cared for by the staff of the U. S. Bureau of 
Mines. Under this arrangement the expense of administering the act  relat- 
ing to the  inspection of mines has been materially reduced and has resulted 
in  a n  unexpended balance of $6,830.70 in the appropriation for the Office 
of Territorial Mine Inspector for the  biennium 1921-1923. This sum revert- 
ed to  the  Treasury of the Territory niIarch 31, 1923. 

First Aid a n d  Mine Rescue Service. 

Of the  new activities instituteti during the past biennium by the  
Department of the  Interior for the purpose of assisting the mining industry 
of the Territory, one of the lnost important is the inauguration of a per- 
manent first-aitl aiid mine rescue service. 

A traiue~d first-aid miner has been assigned to duty in Alaska, with 
headquarters a t  Anchorage. IIis duties consist of visiting all mining camps 
for the purpose o f  giving training in first-aid to injured persons. Where 
conditions warrant it ,  training is a136 given in n ~ i n e  rescue and recovery 
work. 

First-aid work is particularly important in Alaska, where many small 
mining camps a re  situated in isolated localities, remote froin hospital and 
mcdical service. First-aid work is being exxended to these camps a s  weil 
a3 to the larger mining communities, and prospectors aiid miners are  being 
taught the proper care to be givcn injured persons. 

During 1922 approximately 275 persons ill Alaska received this train- 
ing. 

Mine rescue and reoovcry work, which includes the use of oxygen- 
breathing apparat,us, was taught t o  crews a t  the coal mines and a t  t h e  
larger metal mines. 

The value of this work was demonstrated upon the occasion of the  
coal mine fire which occurred a t  the  Evan Jones Mine in the Matanuska 
field in  November, 1922. As soon a s  possible after this fire was reported 
a crew was assembled and trained in the  use of oxygen-breathing apparatus. 
The work of this crew, trained by the  first-aid miner, enabled the mine to 
be explored in the presence of noxious gases generated b y .  the f i re  and! 
resulted in ventilation being restored and the recovery, of the  mine to be 
effected promptly after the  fire was extinguished. 

Through the  cooperation of the Alaskan Engineering Commissioii plans 
have been perfected for equipping a mine rescue car for use along t h e  
line of t h e  Alaska Railway. This car  will be furnished with ten sets of 
oxygen-breathing apparatus and other equipment necessary to effectively 
meet such emergencies as  mine fires or other disasters. 
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The followipg table indicates the extent of the training given by the 
first-aid miner from July 1s t  to December 31st, 1922: 

R E C O R D  O F  F I R S T  A ID  AND MINE R E S C U E  T R A I N I N G ,  
J U L Y  1, 1922 to DEC. 31, 1922. - - -- - - - . -. .- - . . . . .  - -- 

C~ualified Additicmnl Part ia l  
Certificates Training Training 

F i r s t  Mine F i r s t  Mine F i r s t  Mine  
District Place Aid Rescue Total  Aid Rescue Total  Aid Rescue Totai 

........ Wil lowCreek  GoldBul l ion  12 I 1 2  0 0 O 5 0  5 

........ Tvillom-Creeli Lucky Sllot 10 0 10 0 0 O 4 0 4 
............ \villomCreeli G o l d M i ~ ~ t  6 O 6 0 0 0 1 0  1 

\$~illowCreelc Mountain H o m e . . l  il 1 0 0 0 0  0 
I iant ishna C o ~ p e r M t n  ......... 0 0 O 0 0 6 5 0 6 
Kantishnn W o ~ ) ( l e r L a k e  ........ 0  0 0 0 0  0  1 0  1 

...... Kant i shna  F r i d a y C r e e k  O O ( I  0 U O 9 0  9 
I<antislina E u r ~ k a C r e ~ k  .... 0  0 0 0 0 0  16 0 16 
Fairbanks S tuden ts  A.A.C.&S. 

iMlrles .................. 8 O E I 0 0 0 S 8 
Fairbanks S 1 x ) r t C o u r s e  ...... 3 0 3 0 0 0 1 4 5 

............ Fairbanks Fire  Men G 0 G O O 0  2 7 9 
Matanuska Jonesville .............. 6 5 11 3 0  3 16 12 28 - - - - - - - - - 

TOTALS .......... 52 5 57 3 0  3 60 31 91 
At Fairbanks 1 2  Boy Scorits a n d  thcir  Scout Master conlpleted t h e  regular  course. 

Summary-First Aid 
.................................................... Qlialific~l for  Certificates 52 

............................................................... Additional t raining 3 
Par t i a l  train in^ ................................................................... 60 - 

115 
Goy Scouts ................................................................................ 12 - 

Total  .................................................................................... 127 
Summary-Mine Rescue 

Qualilied ...................................................................................... 5 
Par t i a l  t ra ining .................................................................. 31 

Total  ................................................................................... 36 

U. S. GEOLOGICAL SURVEY 

The work of the U. S. Ge~ological Survey ill Alaslra was continued 
in 1922, as  fornierly, under the direction of. Dr. Alfred EX. Brooks. 

Topographic surveys and geologic studies were made on the Alaska 
Feninsula over areas of interest priinarilg oil account of tlieir relation to 
petroleunl (Ieposits. Si~ni lar  work was conducted along the West shore 
of Cook Inlet. 

Other parties in the field investigated mineral resources in areas 
atijacent to the Alaslra Rai1wa.y. in tlie Yukon and Tanana l)asins, and in 
thc TVrangell district in Southeastern Alaska. 

During the coming season reconnaissance surveys will be ~ n a d e  south- 
ward from Coolr. Inlet and north-rvaril from Cold Bay, both terminating 
a t  Katmai Parli. Special geologic investigations will be made a t  Cold Bay 
and Chignik. 

Investigation of the mineral resources in the Alaska Railroad region 
\vr;ill be continned and additional studies rvill be made of the copper deposits 
in Prince William Sound. The nlineral resources of the Chandalar region, 
north of the Yukon, mill be studied, and in Southeastern Alaska geologic 
work will be carried on in the area lying between Wrangell and Juneau. 

ALASKA AGRICULTURAL COLLEGE AND 
SCHOOL OF MINES 

. Tlie Alaska Agricultural College and School of Mines a t  Fairbanks 
was opened to students in the fall of 1922. The establishment of this in- 
stitution in  the Interior of Alaska ilas attracted wide attention. 

Four-year courses in Civil Engineering and Mining Engineering a r e  
oPIcred. Short courses in  mining a116 mineralogy, designed primarily t o  
ni.-et the practical needs of prospeotors and miners, are  algo being given. 
T1;ese short courses a r e  proviug popular and have been well attended. 

The following infonr~ation with regard to the. location of the college 
and the expenses att;~c~heti to attendance thereat is given in a bulletin 
issued by the college authorities: 

LOCATION 

"The site of the College is about four and one-half lniles from Fair- 
banks on a n  elevation which conimands a magnificent view of tlne Tanana 
Valley and the main Alaska Mountain Range. The College is easily reached 
either by train on the Governmellt Railroad which passe5 a t  the foot of 
the Campus, or by automobile on the road fro111 Fairbanks to Ester Creek. 

"On the four sections of land granted to the Territory a s  a site for 
the College is located the  Governme~ir. Experiment Station of the Depart- 
ment of Agriculture. At Fairbanks is located the Alaska Experilne~lt Sta- 
ticn of the  United States Bureau of ?Tines. 

"The natural advantages afforded the student of agriculture o r  of 
mining by virtue o f  selecting a site for the  College in the Tanana Valley 
arc- of the greatest importance. This is  tlie center of Alaska's agricultural 
activities. Within easy reach practically e v d y  known method of gold 
placer mining can be found in actual operation. Locally, quartz mining is 
developing. The XIealy- River and Rlatanuska coal fields can be reached by 
train, and both tile Governnlent Railroad and the Richardson Highway a r e  
available to reach quickly and easily the illining operations being carried 
on at Kennecott and in the Prince William Sound section. 

TUITION 
s 

"Tuition in the College is free to both residents and non-residents of 
the Territory during t h e  year 1922-23. 

"Laboratory charges sufficient only to cover the ,cost of the material 
consunled will be assessed each semester. 

"Text-books and stationery supplies can be purchased a t  the College. 

EXPENSES 

"The College is not prepared to furilisli roo111 and board for i t s  
students during this first year of its existenc'e. I t  is  hoped that  by another 
year the institutioll will be equipped with a suitable dormitory and facilities 
for boarding those students who desire such service. 

"Suitable rooms can be secured in the town of Fairbanks a t  a cost 
of from $15.00 to $25.00 per month. Board can be obtained a t  a cost of 
from $1.50 to $2.00 per day. These expenses can be reduced sonlewhat by 
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one who desires to rent a cabin and provide for Ilimself. It  is suggested 
that  clubs can be organized and excellent room and board obtained in 
tha t  way a t  a reasonable cost." 

The faculty of the College is a s  follows: 

CHARLES E. BUNNELL 

Euclinell '00, A. B.; Ur~ckiiell, '02, A. hl. 

President. 

CLINTON X. MORGAN 

Kansas State Agricultural College, '22, H. S.; Iiansas State Agricultural 
College, '22, M. S. 

Professor of Agricultrlre and Instructor ill Military Scic!nce. 

ELIZABETH E. RIRKPATItICK 

Kansas State Agricnltnral College, '20, U. S. ;  Kansas State Agricultural 
College, '22, M. S. 

Professor of Honle Economics ant1 Englisli. 

HERBERT D. RRUCE 

University of Nevada, '20, I?. S.; Lafayette, '22, N. S. 

Professor of Clielliistry and Physics. 

ARCHIE M. TRUESDEJJL 

University of Washington, '15, B. S. 

Professor of Iviathematics and Civil Engineering. 

ERNEST N. FATTY 

University of ~ a s h i n g k n ,  '19, B. S. 

Professor of Geology and Mineralogy. 

EARL R. PILGRIM 

University of Washington, '16, B. S. 

Profess.or of Mining Engirleering ant1 Metallurgy. 
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PLACER MINING IN ALASKA IN 1922 

NORMAN L. WlMMLER 

Placer Mining Engineer, U. S. Bureau of  Mines. 

Introduction. 

This report is intended to give early publication to a review' of 
placer mining operations and developments in Alaska during 1922, a s  well 
as  touching briefly on econon~ic features affecting the industry. In con- 
ducting field work during the  past season, the writer visited Seward 
Peninsula and the Ruby, Hot Springs, Rampart and Fairbanks districts. 
Information on other districts has been obtained from many sources, bnt 
it is regretted that  a t  the  time of the prfpal-ation of this report lnore de- 
tailed data were not available. 

T1w writer wishes to extend his thanks to the many Alaskans who 
have so kindly assisted him with information and for the nlally courtesies 
shown him in the field. The work of the  U. S. Geological Survey has 
been liberally consulted and use,d in this report, for which special 
azknowledgment is made. 
Production. 

The Alaska placer mines in 1922, according to estimates based on 
early returns, produced gold to the value of $4,100,000 (1) or  about 23% 
of .the total value of the mineral prodnctior, for that  year. Final re tmns  
should increase this amount from $100,000 to $200,000. While this advance 
estimate of the output indicates a small decrease from the  preceding year, 
it. does not signify that  a proportional lack of interest is being taken in 
the industry, for new plants a re  being installed which will be productive 
during the  coming season. 

In 1922, according to the U. S. Geological Survey, about 560 Alaska 
placer mines, employing 1900 men, operated during the summer and about 
100 employing 300 men, during the  previous winter. About 600 men were 
employed during the year installing large placer mining plants, which a r e  
a s  yet unproductive. This is  a much larger number than has  been em- 
ployed in similar work for several years. Among the reported number of 
operations a re  many small mines which were operated for only a short 
time during the year and which produced but a few hundred dollars each. 

The annual production of gold from dredges has increased in value 
from $20,000 in 1903 to $2,200,000 in 1913. Dredge building had been carried 
on very actively before the  War. In spite of adverse conditions, the dredges 
that  had been constructed continued to increase their output. This did 
not reach its maximum until 1916, when i ts  value was $2,679,000. Tho 
output of gold from dredges thereafter steadily declined until in  1920 its 
value was $1,130,000. (1) 

61)-Mining in Alasl ia . in 1922. Advance Statement. U. S: Geological Survey. 
(1)-Mining in Alaslia in 1922. Advance Statement. U. S. Geological Survey. 
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TABLE NO. I.-DATA ON GOLD I DREDGES IN ALASKA, 1922 

Size bucket $ F U E L  USED Capacity 
Name Location Cu. fb.  No buckets f Consumption Dlgglng depthin cu. yds. Size of 

SEWARD PEKINSULA Type Bucket line per mln. H.P. i; Kind daily. below water. per 24 hrs. hull. Manager 
-- - -- .. - k -- 

Alaska-Kougarok .................... Taylor Cr. 
Alaska Mines Co. ................ Wondtr  Cr. 
Arctic Cr. Dredge ...................... Arctic Cr. 

.......................... Bnngor Dredging Anvil Cr. 
................ XEeliring Dredging Kouga.rok R. 

Candle Cr. Dredge .................... Candle C:.. 
Center Cr. Dredge ...................... Snake R. 
Ca..udepaga Dredge ................ Canyo11 CI.. 
Crooked Cr. Dredge ...................... Croolied 
Dexter Cr. Dredge .................... Dexter Cr. 
Dobson Drcdge .............................. m k  Cr. 
Eskimo Gold Mg. CO. (i) ...... Soloti1011 I:. 
Fries Dredpc .......................... Inmacluli  R. 
(:. & 0. Dredge ......................... \Tar111 Cr. 
Glacier Cr. Dredge .................. Glacirl Cr. 
Hamnion Cons. Ggfds ....... KO. 53 l i t t l e  
Hammon Cons. Ggfds ....... KO. 5 1  Little 
Inmacl~uk  Dredge ................ Inn~actiulc R. 
I\-rrsrn-Johnson .................. : ..... Eig Hurrah 
Julian Dredge .......................... Osbornc Cr. 
Kugruk Dredge ..................... ICecwalik R. 
Korthern Light ............................ O B h i  Cr. 

.................... Shovel Cr. Dredge S11oveI Cr. 
Swanson Cr. Dredge .................... S W ~ I I S O I I  
UTild Goose No. 1 ........................ Opllir Cr. 
1Vild C:oow No. 2(j) .................. 011hir Cr. 

.................................. IJl>lit Dredge Catnp Cr. 

Staclirr 
Stacker 
I'iu111e 
Stacker 
(K) 
Flurnc 
Staclcer 
Flume 
F l u ~ ~ i t :  
Stacker 
Staclrcr 
St:;cker(f) 
Flnlnv 
Flume 
(g) 
Stn?litsr 
Stxc~lce~r 
F l r ~ n ~ e  
I.'lun~e 
St.?<.:cfhl. 

FIllnl<~ 
Flunrc 
F111nie 
F l u n ~ c  
Stacli<.r 
Sts.cker(f) 
Flmiie 

255 open 
S open 
2?/2 or~en 
31% close 
2% close 
I:!, closc 
3 55 clllst: 
2:; 0 1 , C I ~  

2:s 01)CIl  

2% open 
2% open 
5 C ~ O S < >  

2% open 
1 ?i 01)t!ll 
2% 0~)cIl 
9 clost. 
9 clost' 
: ogeri 
1 %  open 
2+i open 
::?4 close 
2!/3 open 
2% close 
2 open 
256 close 
.? clone 
2 opcn 

Distillate 
Oil-electric 
Distillate 
Crude Oil 
Distillate 
Distillate 
Crude Oil 
Distillate 
Distillate 
Distillate 
Distillate 
Diesel-Elect. 
Distillate 
Distillate 
Crude oil 
Diesel-Elect. 
Diesel-Elect. 
Distillate 
Distillate 
Dist'iiiate 
Distillnte 
Distillate 
Crude oil 
Distillate 
Bydro-elect. (h) 
Crude oil 
Distillate 

11 ft .  
70 ft. 
12 ft. 
25 ft. 
16 ft.  
12 ft.  
30 ft.  
12 ft. 
12 It. 
16 ft. 
15 ft.  
20 ft.  
12 ct. 
i f t .  

, 18 it.  
40 ft.  
60 ft. 
18 f t .  
10 ft. 
15 f t .  
15 f t .  
15 i t .  
15 f t .  
.... 
21 ft. 
20 ft. 
13 i t .  

C. Mitcllell 
J. Matthews 
E. Pierce 
A. Anderson 
C. L. Peck 
S. Fcrnegal 
A. N. Kittleson 

200 gals. 
200 gals. 

220 gals. 
100 gals. 
110 gals. 
132 gals. 
.................. 
220 gals. 
100 .qa1s. 
55 gals. 

100 gals. 

R. S. Ogiesby 
11. Fries 
A. N. Garrod 
J. 3. Guinnn 

P. Iv,ersen 
V. Julian 

55 gals. 
140 gals. 

G. nussell 
A. h'ylari 
G. C. hlahln 
F .  Ayer 
b'. Aycr 

130 .xals. 
120 gals. 

180 gals. 
110 931s. 

C I ~ C I I E  CREEK DISTRICT 

28(a) Caclre Cr. Dredging Co ........... Cache Cr. J. v:. Boles Flutne 7 close Hydro-Elect. .................. .... 

\T-111. Hei tnian 29(a) 13cl-ry Dredging Co ............. M n m ~ n o t l ~  CI.. F l u ~ n c  (e) :i ?/2 close 25 150 1 Wood 3:4 cords 16 ft. 

i FAIKBANKS DISTRICT 

220 I Crude Oil 260 gals. 30 ft. 

85 t Wood(k) 6 cords 23 i t .  

30(a) Fairbanks Gold No. 1 .............. Fairbanks 
31(;1) Fairbnri:ts Gold No. 2 .............. Fairbanks 

St:tcker 4 close 2 1 
SL;~cker 2%; open 13 

IDITAROD DISTRICT 

Crude oil 160 gals. 15 i t .  
.... Crudc oil 160 gals. 

32(a) Riley Inv. Co ................................. Otter Cr. 
33(a) Beaton & Donrielly .................... Otter CI.. 

I N N O I i O  DISTRICT 

( z )  3% close 22 
(:) 2;j close 20 

S. Atwell 
Jno. Beaton 

34(a) Flume Dredge Co ..................... Yankee CI.. 
35(b) Flume Dredge Co ..................... Little Cr. 
36(b) Innoko Dredging Co ................. G:~incs Cr. 

C 
F I I I I ~ I ~ ,  2% OJ>PII  14 
Flume 2% or~eri .... 
Flurnt,(r) 31, close .... 

60 
60 

150 

I<USIiOKT\-IM DISTRICT 

Distilla.te(1) 100 pals. 12 ft. 

I 
Distillate(1) ............... 1 2  ft. 
Wood S cords 18 f t .  

.................. 37(a) Iiuskokn-in1 D r ~ d g e  Cnr~dle Cr. St:r clier 3?/? close 22 140 Crude oil 200 gals. 35 f t .  

(i) Old Three Friends D ~ e d g e .  
(j) Old Blue Goose Dredge. 

stacker. (k) Changing to Diesel crude oil. . (1) T o  install hydroelectric plant 

2200 36x9(m6-1/3 T.  Aitlten 

( ~ n )  A~iticipnted yardage. (a)  Operated 1922. 
(b) Und1.r construction. 
(c) Moving to new 10ea.ii011 a s  given. 
(d) Idle. 

!e) I:cv. Scr;ecn :ind two flumes. 
(1') Shaking screcLns. 
( K )  C:cmihination screen, flume and 
( 1 1 )  Ac~xili:%ry distillate engine. 
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In 1921, 24 dredges were operated, handling 2,799,519 cubic yards of 
gravel from which the average gold recovery was 57 cents per cubic yard, 
or 37% of the placer gold produced. (2) 

Placer Mining Operations in 1922. 

The methods of placer mining used in Alaska are: Dredging; various 
forrns of hytlranlic mining; steam scraper and drag-line excavation; drlft- 
ing, during both summer and winter, by shaft and in a few instances by 
adit;  and the inore primitive methods of ground-sluicing and shovelling-in. 

I11 1922, 23 gold dredges were operated, producing about $1,530,000 
worth of gold. (1) This is  about 37% of the total placer gold produced. 
During the year 15 dredges were operated on Seward Peninsula, 2 on  
Otter Creek in the Iditarod district, 1 on Candle Creek in the Kuskokwim 
region near McGrath, I on Yankee Creek in the Innoko district, 1 on 
Cache Creek in the Yentna region, 2 on Fairbanks Creek in the Fairbanks 
district, and 1 on Mainn~oth Creek in the  Circle district. 

The season of.1923 will show a n  important increase in  the number of 
dredges operated. New construction is  under way, and some of the dredges 
on the Seward Peninsula that  have been idle for a number of years mill 
again resume operations. As a result of investigations conducted over a 
period of several years, the two largest dredges in  Alaska a re  being 
constructed near Nome. These dredges are  equipped with 9-cubic-foot 
buckets, digging 40 feet and 60 feet below water level. Each one is  ex- 
pected to dig about 200,000 cubic yards per month. The operation of these 
modern dredges under up-to-date and systematic management will mzrk 
a new era  in Alaska gold dredging. 

While three of the small Seward Peninsula dredges finished opera- 
tions during the season, i t  is reported that  two will be moved to new loca- 
tions. Three or four other Peninsula dredges, which have been idle, will 
resume operations during the coming season, some of them being moved 
to new locations. 

The transportation of dredges to Little Creek and Gaines Creek iu 
the Innoko district has  met  with much delay. The dredges a r e  now, how- 
ever, landed in the district and will be ready to s tar t  operations in  1923. 

The accon~panying table, No. 1, gives the important details concerning 
Alaska dredges. 

Prospecting of placer ground was more active in 1922 than for 
several years past. The most important work of this kind was conducted 
on a large and systematic plan on Cleary and Goldstream Creeks in the 
Fairbanks district, where the  dredging possibilities of thesc crceBs were 
being investigated by strong California interests. 

Hydra.ulic mining methods a r e  being more generally adopted in 
most of the districts, although, unfortunately, favorable conditions for 
tbis kind of mining on anything but a small scale a r e  generally lacking. 
Conditions for large scale operations, which require sufficient water supply 

(2)-Alaska Mining Industry in 1921-U. S. Geological Survey Bulletin No. 739-A. 
(1)-Mining in Alaslia in 1922. Advance Statement. U. S. Geological Survey. 
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1 under suitable head, proper stream gradients and extensive gravel deposits, 
1 a r e  found mostly in the ir~ountainous belts lying a t  a distance from the 

- -  I - 
sea coast, a s  in  the Copper River, Renai Peninsuia, Yentna and adjoining 
districts. On Seward Penin<ula some large water supplies have been made 
a-vailable by cxtcnsive ditcll systems dug ir, t h e  ezrly mining days, and. 

I although stream gradients a re  generally n@t favorable, the district is  still 

j the  scene of considerable hydraulic mining. Some 90nm of hydraulic min- 

ing was conducted during 1922 in practically every plarer district of the  
Territory. The principal operations of  this type were in the Chistochina 
and Nazina districts in t h e  Copper River Region, on Kenai Peninsula, in 
the Cache Creek. Kantishna and Circle districts, and on Seward Peninsula. 
The largest hydraulic elevator operat~ons were conducted on Seward 
Peninsula, where one of the larger hydraulic elevator plants, long idle, has  
again been placed on .the active list. Preparations a re  being made for fu- 
ture  hydraulic operations in the Copper River and the Kenai Peninsula 
Regions, and in the Yentna, Bonnifield. Chulitna and other districts. Many 
of the operations in districts not mentioned are  conducted on a small scale 
and in some cases water supplies a r e  so limited during the larger part 
of the season that  water can only be obtained by storage and used in 
short intermittent periods. 

Steam scraper operations and other somewhat similar mechanical 
operations a r r  limited to  those districts affording a fuel available a t  a I reasonable cost. The principal scraper operations in 1922 were conducted 
in the Fairbal~ks,  Tolovana, Hot Springs, Forty Mile and Iditarod districts. 
The largcst operations were conducted .on the Goldstream watershed. in the 
Fairbanks district. The scrapers used a r e  of the bottomless and the  
slip tooth types. Several cable way excavators and one small drag line I 

I excavator were operated in t h e  Fairbanks district and a drag line excavator 
was operated in the Iditzrod region. 

I 

Drift mining was conducted mainly in the Fairbanks and Tolovana dis- 
tricts and to a lesser extent in the  Hot  Springs, Ruby, Chandalar and other 
Yukon Basin districts where deep gravels a r e  found. But little drifting was  

i done on Seward Peninsula on account of the high cost of fuel and timber. 

1 A few of the  drifting operations in these districts fortunately struck some 
1 good ground and mere able to  make a good return. Most of the work, 

however, is  in  small isolated areas of ground left by former operators and 
these operations employ from 3 t o  12 men each. Operations employing 15 
men o r  more a re  rare. The day of drift mining is rapidly passlng, al- 
th6pgh the past year has seen an increasing number of these small oper- 
ations. 

The more primitive methods of ground-sluicing and shovelling-in a r e  
used in all the districts, the  work being conducted by one man or by 
groups of two or  three men. The day when this form of small scale 
mining can be profitably conducted has practically passed in most of t h e  
districts, but such operations afford a meager livelihood for a large num- 
ber of prospectors. 

F 



TABLE NO. 2.-ALASKA FREIGHT RATES, 1922 l 
N e n a n a  K o t z e b u e  1 . 

~ i i r b a n k s  N o m e  a t  a n c h -  S e a t t l e  
S e a t t l e  to- K e t c h i -  C o r d o v a  A n c h o r -  Via  S e w -  a t  a n c h -  N o m e  o r a g e  $8. t o  c h a r g e  

k a n  J u n e a u  S e w a r d  a g e  a r d  $1.50 o r a g e  ( c )  L i g h t e r -  $10. a d d i -  w h a r f a g e  
IT.11.1rfagc c h a r g e  andditionnl..$ 1.00 3 1.00 Q 1.50- $ 1.50 Via.  Gov. L i g h e r a g e  a g e  t i o n a l  l i g h t - S t .  Michael  Blhandling 

1.60 Ry.  ( b )  a d d i t i o n a l  50c.$1.00 e r a g e ( c )  a t  d o c k ( d )  addl t iona l  

........ C o a l  i n  sack.< *4.50 5.50 7.50 8.50 $15.65 $8.ill! $17.00 $23.00 ........ 
p e r  2000 Ibs. ........................ 4.511 .4.50 5.00 6.011 ...... 13.1i5 ........ 14.00 20.011 $1.05 

H i g h  explosives- 20.00 2i1.0n 26.51) 31.50 .jlCS.irlI 5 0  12.011 60.011 52.00 ........ 
D y r l a m i t e  ............................ li.lJl1 1 1 1 1  ' 21.511 24,Oli 84,lllJ d~~.1111 ........ 53.(10 47.50 2.75 

F r e i g h t  N.O.S. or t l i l ln ty  1 51.Oi1 t o  
G e n e r a l  g r o c e r i e s  9.n0 13.50 15.50 84.110 19.00 1 1  29.00 25.n0 ........ 
C:t?liet.al m e r c h a n d i s e  ,8:!! ........ ........ ........ ........ 42.110(p) 16.nlj 21.00 23.50 1.05 
13uniber-comnion 9.50 111.011 16.5li 18.50 51.nil 33.01) 8.nn 27.50 313.50 ........ 

u s u a l  l e n g t h s  p e r  &I ........ 5.511 9.00 16.lrlr 1 5 0  2i.ilr1 11.111! ........ 25.50 28.50 1.00 
h I i t i i r ~ a  m a c h i n r r y  in p i e c e s  8.011 9.1in 13.51) 15.60 51.11i~ 16.11n 3 . 0 (I 2i.i)l) 2-1.50 ........ 

n o t  o v e r  4001) lbs.  (a )  . . . . . . . . . . . . . . . . . . . .  ........ ........ . I % . l ~ ~ l f e )  13.50 ........ l i . 5 0  20.50 l .n5  
O i l s - e s ~ ~ l o . ~ i \ ~ e  10.00 10.1111 22.61: 23.311 5~.l i l l  ?~!,iil! 12.0n 25.50 31.50 ........ 

110 g a l .  d r u m  n t  24 c u .  f t .  . . . . . . . . . . . . . . . .  14.511 15.511 ~42.1111 lG.l!l) ........ 21.00 35.50 1.75 
Oilr-fuel, e n g i n e ,  e tc .  8.011 3.00 13.511 15.511 50.1111 18.III1 8.011 25.50 ?9.50 ........ 

110 ga l .  d r u t n  a t  24 c u .  f t .  ........ ........ ....... ........ ~12.1111 15.1111 20.50 23.00 1.75 ........ 

R e t u r n  01' S o u t h  Bound- 
........ C a r r i e r s ,  e m t p y  d r u m s  ........ 3.5n 3.511 4.25 5 5l.OiI 3.511 4.50 7.00 ........ 
........ 110 g a l .  tlr11m a t  24 c u .  f t .  3 2.0 11 3.50 4.511 7.n0 .80 

O r e  a n d  c o n c e n t r a t e s -  - r ?5:,h a d d e d  f o r  e a c h  l00ljb 4.iln 4.00 6.Gn 7.50 311.i11) , . , )n ........ 9.00 13.50 ........ 
o v e r  v a l u e  o f  $50.00 t o n  . . . . . . . . . . . . . . . . . . . .  4.75 6.01) 1 3 5 l O )  7.50 , ....... ........ 11.00 1.05 

R a t e s  a r e  p e r  t o n  of 2000 11)s. o r  40 c u .  f t . ,  u n l e s s  o t h e r w i s e  specified.  
* U l ~ p e r  figure-less t h a n  c a r l o a d  lo t  r a t e .  Lower-car load  lo t  r a t e .  
( a )  Adt l i t iona l  c h n i x e  for, p i e c e s  o v e r  1.000 111s. 
( b )  T r a n s f e r  c h a r g e  a t  Senana-$3.C10 p e r  t o n  a d d i t i o n a l .  

I i a t e s  p e r  2000 Ibs.  
(c)  L i g h t e r a g e  c h a r g e s  a d d i t i o n a l .  
( d )  L i g h t e r a g e  c h a r g e s  at S t .  M i c h a e l  n l rea( ly  addecl. 
( e )  111 rn ixed  c a r l o a d s ,  m i n i t n u n 1  w t s .  12 to  15 t o n  lo ts .  

Seattle wharfage and handling chargcs and local  what-f- 
a g e  a r e  ad i t iona l .  

'I'ABLE NO. 3.-ALASKA FREIGHT RATES-1922-YUKON 
RIVER POINTS VIA ST. MICHAEL 

LESS THAN C A R L O A D  L O T S  K o y u k u k  
S e a t t l e  to- S t .  Holy  R u b y  

Michael  Marsha l l  C r o s s  l d i t a r o d  T a n a t l a  R a m p a r t  B e a v e r  Ci rc le  E a g l e  

C o a l  i n  szclcs p e r  2000 l b s  $23.00 $38.00 $44.00 $52.00 $44.1)0 $ 50.00 $ 66.00 $ 70.00 ... $ 72.00 

H i g h  explosives-Dynamite. .  52.00 76.00 88.00 126.011 SS.0f) 100.00 132.00 140.00 144.09 

G e n e r a l  g r o c e r i e s ,  h a r d -  
w a r e ,  m e r c h a n d i s e  28.00 38.00 .k.k.00 S2.W 44.00 50.00 66.00 70.00 72:00 ............ 

L u m b e r - c o m m o n  p e r  1000 
f t .  B. M. 30.50 47.50 55.00 03.00 55.00 62.50 82.50 57.50 90.00 ................................ 

I l i n i r l g  m a c h i n e r y  ( a )  p i e c e s  
n o t  o v e r  2000 lbs.  ~ l e r  t o n  24.50 38.00 4~1.00 82.00 4.1.00 50.nll 66.00 iU.OO '72.01J 

. Oils  - e x p l o s i v e  110 ga l .  
d r u m  a t  24 c u .  f t  31.50 38.00 44.00 82.00 44.110 50.011 66.nl) '70.00 72.00 . ............. 

Oils-fuel, e n g i n e  110 g a l .  
d r u r n  a t  24 c u .  f t 29.50 38.00 44.00 72.00 14.0(1 50.00 66.00 70.00 72.00 ............. 

R e t u r n  o r  s o u t h  bound-  
C a r r i e r s ,  e m p t y  d r u r n s  110 

g a l .  d r u m  at 24 cu. f t  7.00 15.50 19.00 37.50 22.00 25.00 39.50 31.50 32.50 ..... 

O r e  - Cotrce t l t ra tes ,  v a l u e  
n o t  o v e r  $200 p e r  ton  13.50 31.00 38.00 76.00 44.00 50.00 59.00 63.00 65.00 ........ 

l 3 a t c s  a r e  p e r  ton ,  o r  2000 lbs .  o r  40 c u .  f t . ,  u n l e s s  o t h e r w i s e  s1)ecilled. 

( a )  A d d i t i o n a l  c h a r g e  f o r  p i e c e s  w e i g h i n g  o v e r  ZOO0 Ibs.  
F r e i g h t  011 u p p e r  Yulcoll a b o v e  R a l n p a r t  g e n e r a l l y  s h i p u e d  

v i a  W h i t e  P a s s  Ry. 

TVharfage  a n d  h a n d l i n g  c h a r g e s  addi t iona l .  
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Transportation. 

Transportation conditions have always constituted a serious llandicap 
to the Alaska mining industry. The completion of the Alaskd (Govern- 
ment) Rallroad connecting tidewater with Interior Alaska has '  been one 
of the greatest steps in improving interior transgortation. I t  has placed 
the interior in a position to obtain supplies during the e n t ~ r e  year at a 
rrasonable cost and has made some of the clistricts Inore readily accessible. 
This had led to a reduction of mini]::: costs anc! has been reflected in 
increased placer mining activities in the t1istri.cts affected. ' However, 
with the completion of the  railroad, transportation on the Yukon practically 
ceased. There were only four trips mad(. dlaring tlle 1922 season by a 
rpgular river boat. This service was augmented by weelily trips of the 
mail launches, wl~ich also carried passengers, frorn St. Michael to Tanaua, 
and a trip every two weeks on the upper Yukon. On the Tanana, the only 
service furnislled was by irregular trips of snla11 river boats plying between 
Nenana and points down river as  far  as  Holy Cross and from there to 
ITlitarod, and weekly trips of launches between Nenana and Tanana. 
This conditiol~ \trill, however, be bettered in 1921, for the Alaskan En- 
gineering Comnlission has been alltho~ized to operate two river' boats for- 
merly a.ssignetl to the Arlny and will i n a ~ ~ g u r a t e  a service in conrnection with 

. the railroad hetween Nenana and Yukon River ports. In tables 2 and 3 
the  ocean and river freight rates from Puget Sound ports to the principal 
Alaska centers and joint rates to Fairbanks via the Alaska Itailroad are  
given. Further ment.ion of these rates and overland transportation costs 
a re  made in acromganying reports on individual districts. The high cost 
of transportation to these centers is further 111creased by the overland 
haul which in itself amounts in Inany cases to ruuch more than the ocean 
freight, and, except in the case of a property located within a reasonable 
distance of a r0a.d system tributa.ry to tlle Iliaill distributing point, this 
charge becolues prohibitive. For this reason t.hn more isolated districts 
have experienced a rapitl decline and have t ) ( ~ n  slow in subsequent de- 
vclopment. The urgent necessity of iniproving these conditions is one 

oT the best arguments to be advanced fos rnore road building; or a t  least 
for thc const.ruction of suitable trails. Sewnrd Peninsula has bcen handi- 
caypeti not only by high freight rates tluc mainly to heavy'  lighterage 

charges, but by nat.ura1 conditions affect,ir~g coastal traffic. Storms along 
the  coast malre it  clifficirlt to reach many tlistricts by water, and over- 
land transportation facilities fro111 Nolne to distant poirlts along the coast 
a r e  lacking. 

In tlle purchase of t h ~  Seward Peninsula railroad, which wlll be 
placed in condition to allow the hanlage of light freight and passengers on 
flat cars drawn by dogs, the Kougarok and Fairhaven districts will be 
greatly helped. 

To facilitate passenger travel and the dispatch of mail many com- 
munities have given serious consideratioll to the establishm$nt of air 
trans1)ortation service. This is not a new idea, but the possible benefits 
to  be derived malie the plan worthy of early development. 
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In 1922 Alaska experienced one of the coldest and wettest summers 
that  h2s occurretl since placer nlining has been conducted in the Terri- , 

tory. Prolonged cold rains were general througllout practically the en- 
tire Territory. This condition was a handicap to dredqing operations, for 
not only did the cold weather retard the natural thawing of the gravels, 
but many of the  operations were further delayed by high floods. Scraper 
operations in the interior were hanlpered to an unusual degree by the 
slow thawing of the gravels. Hydraulic operations derived benefit from 
the increased water supply, but on the whole it  was a n  adverse summer. 

REVIEW OF PLACER MINING BY DISTRICTS 

Following herewith are  detailed reports by districts, in which a re  
given brief accounts of t h e  more inlportatlt operations and developments. 

COPPER RIVER REGION 
The principal placer ~iaining operations in the  Copper Itiver Region 

in 1922 were those conducted a t  the large hydraulic plants on Dan and 
Chititu Creelis, tributary to the Nazina River, south of Kelmecott, and 
those conducted on Slate Creek, near Dempsey. - 

In the Chistochina section the  Slate Creek Mining Company operated 
its hydraulic plant on Slate Creek and another one was operate? on 
Miller Gulch. 

The Dan Cree~lr hlining Company operated one hydraulic plant on Dan 
Creek. 

John E. Andrus, employing from 40 to 50 ~ n e n ,  operated two hy- 
draulic plants on Chititu Creek, where during 1922 approxinlately 24,600 
square yards of ground, averaging 6 feet in depth,' were handled a t  the 
No. 9 operations, and 4,600 square yards, averaging 15 feet in depth, on 
KO. 1. According to the  general manager, Mr. Bert Carvey, tlle ditch 
supplies a n  average of 4,000 miners' incl~e~s of water under a 360-foot head. 
Only creek gravels a r e  now being handled. The average working season 
for hydrauliclring is from 125 to 130 days in extent, though in some years 
it, lasts 150 days. The slate bedrock is  soft and easily piped. Grade is 
sufficient for box grades but tailing is sbclred by giant. A considerable 
n u n b e r  of large boulders a re  encountered, which are  blasted or removed 
by donkey hoist. From 3 to 5 tons of powder a r e  used each season in 
the blasting of the boulders. The pits worked average 1,000 feet i n  length 
and 300 feet  in width. A 4-foot rock sluice is dug and blasted through 
the  center of t h e  new area for the rntire length. A giant is set  on 
each side of the sluice and the material is piped to and into the sluice 
and goems to the boxes, which a re  set  a t  the lower end. In cleaning up 
this sluice a hose and small nozzle is used and the content is washed down 
and into the boxes. 



c. .> '. - REIP'ORT OF MINE INSPECTOR 

Several small operations mere c:onducteci on Rex Creek and some 
drifting was done in bench deposits reached by adit. A nulnber of outfits 
were workillg on a small scale and others were prospecting on Young 
Creek. 

PiENAI PENINSULA REGPON 

Placer mining was conducted during 1922 on Crow, Resurrection, 
Canyon, Mills and Bear Creeks. Six hydraulic plants a re  reported to have 
been operated, the largest being that on Crow Creek, in the Girdwood dis- 
trict. Nun~erous small' ground-sluicing operations mere conducted through- 
out tile region, most of which mere on Bear Creek. The gold output for 
1322 was small. Placer labor receives $5.00 and board per day of 8 
hours. It  costs from $1.75 to $2.00 per day to board a man. 

At  several of the larger liytlraulic plants that have been idle during 
tl!e past season preparations are  being made to resume operations the 
ccnling year. 

Girdwood District. 

Denhart and Holmgren operated the Crow Creek Hydraulic Mines, 
six miles from Girdwood, with a crew of about 20 men. They have given 
a "lay" to  Erickson a1111 Tot la~~i l ,  \vho will operate ihe property next 
season. 

Sunrise District. 

The Canyo11 Creek Development Company, under the xnanagenlent of 
N. 0. Anderson, is constructing a hydraulic filled timber dam on Canyon 
Creek. I t  is regorted that this dam is to be 110 feet high. It will divert 
the water from the creek bed and thus allow the creek gravels down- 
stream from i t  to be hydraulicked. I t  will also provide some of the water 
to be used in mining operations. The company expects to have this work 
ccrnpleted and s tar t  nlining next spring. 

Allison and Plowman, working alone, operated a hydra.ulic plant on 
Csllyo~l Creek and Bob Michaelsoll reports successful prospecting results 
on IVlills Creek. No placer mining is reported on Lynx or Palmer Creeks. 

Hope  District. 

The Matheson Brothers hydraulic plant has been idle, but will be 
actively ogeratetl the coining season. .4 half interest in the plant has 
been acquired by J. E. Ketchum of Cordova. Togstad, Beaswanger and 
Carlstrom operated their hydraulic plant on the Busy Bee Claims. Tlre 
Russians hydraulicked on ground above the Pearson property, the latter 
being idle. I-Iaun Brothers conducted hydraulic operations on the Carson 
ground and Capovich and McComb ground-sluiced on a bench near the 
mouth of Resurrection Creek. About 12 men were ground-sluicing 011 

Bear Creek. Ed Belmont plans to install a hydraulic plant on this Creek. 
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SUSZTNA REGION 
Yentna District. 

The gold production for 1922 from the Yentna or Cache Creek District 
'will show a large increase over that  of 1921. The increased output is due 
to the succ.essfu1 season experienced in the operation of the  Cache Creek 
dredge and to the good water supply, which, owing to the  wet season, was 
available tc the 14 hydraulic plants operated on Cache and Peters Creeks 
.and their tributaries. Operators of hydraulic plants all report a fine 
season, and plans a re  being made a t  several properties to enlarge the  scale 
of operations. Five of these hydraulic plants a re  being worked on a very 
limited scale, using water under low head through canvas hose; the others 
have standard equipment, using, a s  a rule, No. 1 Giants with water up to 
210-foot heads. 
! The gravels of this district a re  frozen only during the  occurrence of 
seasonal frosts. In general the creek deposits mined a r e  from a few feet to 
1 2  feet in depth and contain coarse gold. Deep bench ground is  hy- 
draulicked on Dollar, Falls, Thunder and Bird Creeks. About 100 men 
were engaged in ~nining. This district was formerly reached via the 
Susitna River, but since the colnpletion of the Governnlent Railroad, Tal- 
keetna is the point of access. I t  is 45 miles from Talkeetna to Cache 
Creek. Fifteen miles of fine wagon road has been completed, the  rest 
oE the distance being covered by trail. This piece of road has been under 
way for the past three or four years and i t  is hoped will be rushed to an 
early completion. Freighting cost from Talkeetna to Cache Creek during 
the summer is 20 c.ants per pound. Winter freight is $65 per ton. The 
benefit of a con~pleted road can be readily seen. Wages a re  $5.00 and 
board per S-hour shift. Eoard costs $2.00 per day. Lun~?,er  a t  Talkcetna 
sclls for $35 per thousand. 

Cache Creek. 

The Cache Creek Dredging Company reports a very successful season 
regardless of two floods which stopped operations for 26 days. Dredging 
started May 17th and continued to November 5th- The ground removed 
averaged 9 feet in depth and a total of 398,323 cubic yards were dug. This 
dredge was formerly steam operated, using lignite fuel mined close by. 
The dredge is  now electrically operated, the  hydro-electric plant having 
bcen completed in 1921. This change has brought about a big saving in 
power cost a s  well a s  improving conditions on the  dredge. The plant con- 
sists of a 23-inch double discharge Leffel turbine water wheel, operating 
a 300 KW alternating current General Electric generator delivering cur- 
rent a t  2,300 volts. 

On npper Cache Creek, Dick O'Rourke and one man a re  piping in 
6 to 10 feet of gravel with a No. 1 Giant. 

Dollar Creek. rt 

. Hillman and Barhenberg conducted successful hydraulic operations 
in deep bench ground on the B & B claim, operating from June  7 to 
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October 20, with a crew of nine men. Work this sunlnler was carried on 
along a 1500-foot cut having a bank fro111 175 to 200 feet high. Water 
under 200-foot head is piped against the face, the lnaterial wssiied dobvn 
being piped into the boxes. A string of 140 boxes is used, dumping the 
tailing in the Canyon below. Plans are under consideration to hydraulic 
the shallow creek gravel a t  the mouth of the Creek. 

S h o r t  Creek. 

H. Price and two lnen using water under low head through canvas 
ilose equipment piped in shallow creek gravel. 

Falis Creek.  

+hm Anderson, with about eight men, using two giants piped in bur to eight foot creek gravel. Frank irvin, with six men, hydraulicksd 
daep bench g r o u ~ d .  

Thunder  Creek. 

A1 Wolf, with a crew of six nleri, hydraulicked deep bench ground. 
Plans a re  reported to be under way to inore than double the scale of oper- 
ations next summer. 

N u g g e t  Creek. 

The Nugget Creek Hydraulic Company, with 7 memi, worked shallow 
creek gravels. An abundant supply of water is obtained through 3 miles 
of ditch a t  a 200-foot head. One No. 1 Giant is used for stacking tailing. 

P e t e r s  Creek. 
Harper Brothers, with a crew of 7 men, continued their h y d r a ~ ~ l i c  oper- 

ations af ter  digging 3 miles of ditch. The natnral grade of Peters Creek 
arcrages 2%%. A short string of 30-il~ch boxes, (,omposed usually of not 
over 3 lengths, a re  set  on 6-inch grade. The gravel is of medium size with 
but few boulders and averages 5 feet in depth. The conglomerate bedrock 
is readily cleaned xsrith the giant. A No. 1 Giant under 210-foot head is 
used to pipe into the heat1 of the boxes and a No. 2 giant with 3-inell 
nozzle is used to stacli the tailing. An operating cost of G cents per square 
foot is reported. 

Shell, McDonald and others have purchased the Harper Bros. interests 
ant1 ylzr: to opcsatc next summer on an enlargeti scale. 

Elmer Carlson ant1 one marl hydraulicked with one giant on lower 
I ' e t t r ~  Creek. 

Other Creeks.  
Among those operating on other creeks, hydraulicki~lg shallow ground 

with the use of canvas B o ~ e  outfits, were Chris. Hamniers~nitll on Bird 
Creek; Frank Jenkins, a 6 d " ~ l c e  and Hatch on Willow Creek; Cast and 

( 1  
Mack on Poorman; Andreausen and Wetherell_pu. Gold Creek. I3edar, Gray 
and Vest were ground-sluic~ng on Clear creek) 

( .& - 
i ' -  q . , , -  

\ I,&'- C. 
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Valdez  Creek  District. 

The largest operations to be conduotetl in the Valdez Creek District 
this year were those of the McKinley Placer Mining Conlpany on Valdez 
Creek. This Company operated its large hydraulic plant, although the  
season's operations are stated to have been handicapped by the excessive 
rlumbsr of boillders encoul~tered. 

Chul i tna  District. 

The Three Fcrks Minillg Co~npany have beell prospecting the gravels 
of the Chulitna River a t  Mile 28'7% on the Government Railroad. I t  i s  
reported that  about 15 men will be en~ployed during the winter sinking 
prospect shafts and that  a large hydraulic plant will be installed next 
sprjr~g. 

Talachul i tna  District. 

This district lies a t  the headwaters of the Skwentna River, in the 
Rainy Pass  country. Pzospectars returning from this district report the  
finding of extensive, deep, auriferous gravel banks along. several of the 
l a ~ g e r  creeks. Conditions a r e  reported very favorable for hydraulic mining. 

KANTISMNA DISTRICT 

For  a descriptioil of placer mining operations in the Kantishna Dis- 
trict the reader is referred to the  special article on the Kantishna Region 
by Mr. John A. D,avi1s, in  the lla'tter p a r t  Of this  report. 

BONNIFIELD DISTRICT 
i 

This district, while in part a portion of the Nenana coal field, has 
been placer-mined more or less for the past 20 years, producing in 1921 
about $16,000. While the gravels a r e  of low gradc, some extensive arezs 
a r e  reported that  would justify prospecting. The district is difficult of 
sccess owing to lack of roads, and, while the Government Railroad has 
now made i t  more accessible, the creeks being worked are  from 20 to 40 
miles east of the railway line. The gravels a re  in creek deposits and, while 
frozen in places, a re  mostly thawed. The average season is from June 1st  
to  October 1st. 

Fairbanks interests have taken over the Keevey ground on Gold 
King Creek and a re  installillg a hydraulic plant and expect to be ready 
to operate during the coming season. 

Val. Diebold installed a small hydraulic plant on Platte Creek during 
the  past season and operntcd to the close of the season with a crew of five 
men. Further ditch constructiorl is planned to increase the water  supply. 
This property is reached by trail from Hoseana on the railroad from which 
i t  is 22 miles distant. ''Heilig and Smith on Thistle Creek a re  preparing to 
hydraulic, and ground-sluicing was done on Margaret Creek and on the 
headwaters of the Totalanika River and on the Tatlanika River. 
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FAIRBANKS DISTRICT 

Placer mining in the Fairbanks district has sho\vn a 111arked in- 
crease dnring the past year, both in the numbcr of operations conductec! and 
the gold output. It  is estimated from early re~ports that  the placer gold pro- 
duction for 1922 will show an increase of about $200,000 over that of t h e  
preceding year, when a production of $5'70,000 was reported. This advance 
is attributed nlostly to the inc:rease,d protluotion from drift mines a t  Dome, 
Little Eldorado. Gold Hill and Ester Creeks, where sorne siilall blocks of 
i~igll grade gravels were mined, and also to the successful dredging opera- 
tions on Fairbanks Creek. T l ~ e  steam scraper plants a s  a whole have had 
a bad year, because of the cold wet weather that  prevailed during t h e  
summer and greatly retarded the ~iatur-a1 t.1iawing of the gravels. 

The Government Railroad has nladc Ipsirbanks an "all.the-year" camp, " 

a s  i t  is now possible to obtain supplies from tho States a t  all times on  
short notice. The opera.tion of the railmay l ~ a s  also demonstrated its bene- 
ficial effects in Inany other ways. Locally, the cost of supplies is still 
high: probably higher than is justified. Freight rates via the railroad are  
being reduced. A new joint tariff has been niade on carload lots. providing 
f3r a rate of $42.00 per ton on mining machinery, oils and gcneral groceries, 
br-tween Puget Sound ports and Fairbanks. See table 2. For transfer 
across the Tanana River a t  Nenana a charge of $3.00 per ton is added on 
freight and $.50 per ton on coal. This charge will be abolished on com- 
pletion of the Nenana bridge early this spring. Thc narrow gauge branch 
of the railroad as  well as  auto stages complete the haul fro111 Fairbanks t o  
the  Creeks. 

Very little coal has so far been used in the placer operations. As a 
better quality of lignite is now being inined a t  Healy, whicll is delivered 
in carload lots a t  Fairbanks for $4.50 per ton, its use will be more gener- 
ally adopted. 

Most of the wood used for mine power purposes is cut on lower Gold- 
stream Creek. where it  costs $8.00 per cord on the car. At most of the 
properties, the cost of wood is  fro111 $10 t.o $14 per c:ord, w11ic:li includes 
freight and hauling from the siding. Wages for labor ainounts to  $5.00 
per day and board, 011 a!? 8-ho'u'r basis. Poi~ltmen and nozzlemen receive 
$6.00. Steam scraper engineers receive $8.00 to $10.00 per day and board. 
Board costs from $1.75 to $2.50 per day. 

More pr~spe~c t ing  is being done than for some years past, and of 
particular interest is the tlrilling which has been done on Cleary and Gold- 
stream Creeks by the Humsphries-Rigelow Co., representing the forelnost 
California dredging interests. 

Tile following are  the principal placer operations conducted during the 
year: 

Goldstream. 

H. Atwood, F. C. Bleecker, Henry Wagner, RCrgge-Wagner and Chas. 
Grill operated Bagley scraper plants on Goldstream, a total of 60 men be- 
ing employed in their operations. A. Hanot on Discovery wit11 a crew of 

92 men took out a small pilt with a cableway or  trolley excavator. A sim- 
ilar outfit was operated by A. Zimnlerman on Twin Creek. Both of these 
operations contended with unusually adverse conditions. 

Gilmore Creek. 

James McPike on No. 3 below Gilmore operated a 2-yard Bagley 
scraper plant with a crew of 12 lntetl. An old pit was completed. A new 
pit. 300x400 feed, was opened but only partly cieaneci up before coid weather 
se t  In. 

Pedro Creek. 

G ~ i s  and Krize on No. 7 below installed a hydrau!ic plant and were 
able to take out several cuts before the freeze-up. A total of 10 men were 
employed. 

Nelson and Zimmelman on No. 2 above continued hydraulic operations - 
up to the first cold spell, September 25th. The ground worked averaged 
about 15 feet, with a creviced and blocky gneiss bedrock which required 
cleaning by hand. Two No. 2 giants a r e  used under 120 feet head for 
"piping in" and two No. 1 giants for stacking tailing, only one of each 
being operated a t  one time. , About 24,000 sq. ft. of ground was worked 
st an operating cost of $20 per sq. ft. 

Fairbanks Creek. 

Th(. Fairbanks Gold Dredging Con~pany operated its two dredges, enl- 
ploying \ b u t  30 men. A lnost successful season is  r e ~ o r t e d .  The old 
Risdon dredge is being overhauled and will be changed from steam to 
Diesel power. This dredge, using steam, consunled 5 cords of wootl per 
day a t  a cost of $130.00, the long, heavy tractor haul from Gilmore Railroad 
station bringing the cost to  $26.00 per cord. The new plant will consist of 
two 60 H. 1'. Werkspoor D~esel  engmes estinlated to consunle about 135 
gais. of crude oil per day a t  $.40 per gal.. o r  $54.00 per day. 

Cleary Creek. 

Ten snlall operations, consisting of three small drift and sevcn ground- 
sluicing operations, were conducted on upper Cleary Creek and its tribu- 
taries, Wolf, Chatham and Bedrock Creeks. A steam scraper was operated 
for a short time a t  the lnouth of Bedrock, and Pearson and Johnson did 
a little drifting on No. 6 below Cleary. Sam Weiss with a crew of S men 
on  No. 16 below Cleark took out about 16,000 sq. ft. of gravel, mining from 
an old SO ft. shaft. Two levels of "pay" were found. Schaup and 1,arsen 
with a crew of 5 nlen drifted on the Hope and Totem claims on Chatanika 
Bench. Three Keystone drills were operated on C l e a ~ y  Creek and around 
Chatanika by the Iiun~y>i~ries-Bigelow Co. 

L i t t l e  Eldorado. 

The, Ida110 Mining Co. on the Idaho Association claim co~tducted drift- 
ing operations with a crew of 11 men. The ground is 160 feet deep and 
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the gravel is tightly packed. A small a i r  rtoinpressor is being operated to 
deliver air to a Jackhammer drill-type BCRW 430. With this outfit one 
mzn clrills on an average of 20 9-ft. holes in 8 hours and sets the sweaters 
in  these holes. Before adopting this sys te~n  it  took 2 men 8 hours to se t  
irorn 4 to 6 of these yoi~its. 

Rehn and Freeman with 11 meu, Hans Hess & Co. with 7 men and 
Andresen 6r Co. with 10 men were drifting "side pay" and cld pillars. 

Three or  four small outfits drifted on ground farther up the creek. 
bolce drifting is also being done on the creek this winter. 

Dome Creek .  

Kinney and Gillis did soine drifting and additional drilling. They a re  
sinking a new shaft this winter and will tlrift on ground prospected on 
the Diamond C. Claim. 

Canlerori and Hansen with a crew of nine nleri a re  drifting on an over- 
i9oked block on No. 4 above. The shaft is 100 feet deep arid in a block 
stated to contain about 30,000 sq. ft. of grountl averaging close to $2.00 a 
sc,. f t .  

illsgnusoir and Anderson and Shenner Bros. were "sniping" side pay 
ir, 180 ft. gro~rnd o n  the Niggerheatl Association a t  the nioutll of Dome 
Creek. 

Vault  Creek .  

Honka.men, Niemi & Co. were drifting on the Alabama Claim a t  the 
mouth of Vault, ant1 several other srnall outfits were working farther up 
the Creek. 

Engineer  Creek .  

Sanson, Gove and Hughes continued drifting on Engineer Creek. em- 
ploying 9 men. A new shaft is being sunk this minter. 

E s t e r  Creek .  

Sholsetll 6r'Co. operated on Gold Hill in ii0-foot grounil which was 
thawed ant1 dry. A. Benson tried underground slnicing on Pioneer No. 2. 
Excess water ant1 fine material was conducted tl~rough a, bedrock drain, 
the coarser material being hoisted by n self rlnmper. Difficulty was en- 
c2untered in l~olding the roof. 

Driscoll & Co., Ed. I-Iess & Co., Nylantl & Co., and Swanson & Co. 
conducted drifting operations on a s~na l l  scale on Ester Creek. Six or 
more operations mere to be carried on this winter. Kinney and Cosgrove 
a re  drifting on Happy Creek this winter. 

N o m e  Creek .  

TvIcClelland and Opdyke operated a small locally constructed drag-line 
line excavator with a 40-foot boor11 and %-yard bucket. A 20 H. B. boiler 
p?oduced the power. Three men were engaged in the operations and satis- 
factory results are  reported. 
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CIRCLE DISTRICT 

Early reports from the Circle district show that  the district had a 
very successful seasoil and & large increase in gold production was made. 
This increase is due to the resun~ption of the Berry dredge operations and 
tba unusually wet season, which was of great aid in  open cut  operations. 

The Berry dredge, a t  i ts new location on Mammoth Creek, startedl 
dredging on July 2nd. In the 92 days operated, 187,132 cu. yds. were 
dredged. Frost em~countered delayed t h e  operations. 

The C. J. Berry hydraulic plant was operated with a crew of 10 
or 12 men on Eagle Creek. and Jack Anderson with about 20 mcn oper- 
Bted two hydraulic plants on Mastodon Creek. Most of the other 'opera- 
tions, including a few winter drift mines, were small. 

Reports from  he Tolovana district for 1922 indicate that  the gold 
output will be a b u t  the same a s  produced in 1921, when the procuction 
rcported was $285,000.. The unusually wet season has been a great help 
to the district, which has in average years suffered froill a lack of water 
Lor ])lining operations. From 150 t o  200 men have been engaged in nlinfng 
d n l ~ n g  the season. While the drift lnines a r e  rapidly diminishing in nmn- 
bcl, several comparatively large mines are  still being operated 011 Amy and 
Livengood Creeks. For  the  most part drift-mining has reached a point 
where small outfits a r e  working ground left behind by former operations. 
More attention is being given to the  mining of the shallower creek and 
bench gravels by ground-sluicing and small hydraulic operations. 

Livengood or Brooks is the main camp of the district and receives 
the sulnmer freight for the district via the Tolovana River. At ordinary 
stages of watt.r, freight is brought from Nenana by small boat and scow. 
It is transferred around the "Log Jam" by tram, delivered to another fleet 
and taken upstrean1 to Trappers Cabin, or to West Fork, if water permits. 
I t  is then transported by trail to  Livengood. Freight is delivered in this 
way for 10c per lb. Winter freighting is done fro111 Olnes or Dunbar a t  a 
rate  of from 5 to 6c per lb. Even with this high freight charge, with labor 
a t  $5.00 per day and board (cost of board $2.50 to $3.00 per day per man) 
and with wood costing from $8.00 to $9.00 per cord, the  cost of drifting 80 
1;. ground, a s  reported by operators, varies from 60c to $1.00 per sq. ft., 
the average being 75c sq. ft. 

The following are  some of the operations conducted during the season: 

Amy C r e e k .  

Arndt and Moran with about 15  lnen drifted on a new block of ground 
during the summer and will continue during the winter. J. Nielson oper- 
atcd an open cut a t  the  head of Anly Creek this summer and will do some 
drifting this winter. 
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Livengood Creek. 

Jurick and Radak wilt11 about 15 men will mine on No. 16 above this 
winter. The ground is reported to be easy to work. The "pay" occurs in 
"chicken feed" gravel and averages about $1.00 to the sq. ft. 

Tony Silva is  sinking a new shaft orL ground struck this sumrr.er 
and will work 7 o r  8 men this winter. This block of ground is  stated to 
be 66, ft. wide and to yield a n  average of about $1.00 per sq. ft. 

3. McClelIand wit11 a small crew conducted hydraulic operations. Sevi 
era1 other outfits mined by drifting method and prospected on the creek. 
Drilling was done on Ready Bullion Creek and lower Livengood. 

Lillian Creek. 

M. Begler with one man hydranlicked bench ground on No. 1 above 
Discovery, using a Lanvas hose o u t f ~ t  with intermittent splashes of water. 
Barker and Godfrey and Chas. Lynn also operated. 

Olive Creek. 

There were two summer operations on this creek. J. B. Iludson oper- 
ated a steam scraper plant. The gravels a t  the mouth of Olive Creek are  
bcing considered for dredging. 

Gertrude Creek. 

Ground-sluicing operations were conducted on two properties duriuq 
the summer. 

Wilbur Creek. 

Several open ruts were worked this summer and some prospecting 
was done. Last winter Enstrom Bros. ant? Patterson, Wurzbacher, Healy 
arid Koda and Brown Rros. operated. There w ~ l l  be several ullderground 
operations on the Creek this winter. 

HOT SPRINGS DISTRICT 

During 1922 there were 30 mining operations condncted in the Hot 
Srrings district in connection with which about SO nlen were engaged. 
There is great diversity in the mining methods nsetl in the district, Inorit 
of the Alaskan methods in some form, excepting dredging, being in evidence. 

In the Tofty section, wllelre some of t h e  gravels carry a consideral)le 
amount of tin concentrate, opel-ations will 1)e mat,erially assisted hy the 
increase in the price ,of tin. The district has produced as  a by-product of 
gold mining, about 300 tons of tin concentrate containing about 60% tin. 
Hitherto, a s  a result of the low price of the metal and the high freight 
rates prevailing but little attention has been given to the presence of tin. 

The Hot Springs district now obtains its supplies through Nenana. 
Freight from Nenana to Hot Springs Landing is carried by snlall launch 
and scow at a cost of fi-0111 $20.00 to $30.00 per ton. Alnerican Creek re- 

caives i ts  supplies from Tanana via Fish Lake at a freight cost of 3c per 
Ib. From Hot Springs Slough there is a wagon road, 11 miles in length, 
tc Tcfty, with a branch road 5 miles farther to Woodchopper. Freight 
rztes from the slough to Tofty a r e  235c per lb. and to Woodchopper 3c per 
lb. A first class r o d  connects Hot Springs and Eureka, a distance of 24 
miles. Eureka is  practically a separate district. The freight to Eureka 
Is hauled by tractor at a cost of $55.00 per ton. 

Had the wet season of 1922 been anticipated by the operators much 
banefit would have been derived from the increased water supply. Provi- 
sion had not been made, however, to take advantage of the uilusually 
favorable conditiorls that the season afforded and, unfortunately, the 
operators failec! to  profit greatly from them. 

Wages for labor in the district a re  $5.00 per day and board. Board 
costs $2.50 to $3.00 per day. 

Tofty Section. 

Cleveland and F$owt~ll, employing 8 men, have opened one of the 
largest hydraulic pits in the district, on the benches back of Tofty. The 
ground, part of which was formerly drifted, averages 50 feet in depth. 
kterbedded layers of frozen muck and silt overlying the 3 to 5 ft. of gold 
b l ~ d  tin bearing gravel. This muck and silt was formerly removed by the 
aid of ground-sluicing in deep cuts with the assistance of four giants, and 
by the undercutting and caving of the banks; the fine material and water 
being carried off through a long open drain. Last spring some 10 ft. 
~ o l n t s  using cold water were tried and wit11 the combined nozzle and 
thzwing action of this water under pressure the muck was quickly honey- 
combed and could then be more easily removed with the giants. The 
rzsults obtained by this experiment were so  satisfactory that  the same 
plinciple will be adoptetl next spl-ing on a larger scale using 20 and 
40 ft. points. The spacing of the points and time required a re  stil! 
matters for experiment. 

After the muck has been stripped off, the  gravel is plped to a small 
IIendy elevator, elevated 15 f t .  to sluices, the tailing being stacked with a 
giant. There is a n  insufficient water s u ~ p l y  during the larger part of tile 
season. Future operations will dispense with the elevator and the systeln 
of "piping over the side" will be adopted. 

American Creek. 

Ed. Ness wjth a crew of 6 lnen operated the only steam scraper 
plant in  the district. The ground mined averages 9 feet in depth. About 
5% ft. of muck and light gravel is s t r~pped  by ground-sluicing, the "pay" 
g ~ a v e l  being dug and conveyed directly to the  elevated sluice by a one- 
ya.rd slip tooth scraper. One cut just a n  acre in  size was talien out 
during the  season and a new area stripped for the next season. 

Others niining on American Creek were M. Murray, who was ground- 
sluicing with a n  automatic gate; Gallon & RIiller, who were drifting, and 
H. Besonen and partner, who were ground-slnicing and prospecting. 
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L. Anderson, A. Mathoone, and Fredlund anA Nurstes conducted open 
cnt operations on Boulder Creek. Otto Hovely drift-mined on Cache Creek: 
IIynsea~ and i indeberg with 2 men driftec; diiring winter and san;mer Ir: 
115 ft. ground on Hokeley Creek. Hosler and Albrecht drifted on a 'small 
block of gl.ound on the  Mohawk Clainl a t  Woodchopper. .Trio. Radovich 
arld 2 men, using a small portable prospecting outfit, did solne drifting 
on Miller Creek and will continue tlironglm the winter. 

Early reports were to  the effect that 5 or more small tlrifting opera- 
tions would be conduc:tecl during the winter 011 the Bock ground near Wood- 
chopper. 

Eureka Sect ion.  

The Eureka section is characterized by its snlall hydraulic plants and 
gi-ound-sluicing operations. most of which depend on an intermittent water 
supply regulated by autonlatic dumping or hand operated gates. 

The largest of the hydraulic operations was conducted by Frank & 
Co. on Pioneer Creek. Seven.teen lnen were employed during the spring. 
but owing to a period of low water, this crew was cut  to 6 men and upon 
a return of better water conditions additional help was not available. 
Operations a t  this property consisted principally of the hydraulicking of 
shallow bench gravels. averaging 7 it. in depth, on the right limit of the 
creek. When sufficient water is available two No. 1 giants are  used in the 
pit, with a hesd of from 60 to SO ft. and the gravel is piped into head of 
Lhe boxes. Otherwise, two 2-inch fire nozzles attached to canvas hose a r e  
used. Three pits totaling 150,000 sq. ft. were taken out this season. It 
is  stated that twice this amount is  handled when water is  plentiful. Owing 
to a cold spell of weather and lack of water, operations a t  the Frank prop- 
ex ty were.  suspended Septenlber 7th. 

Similar operations were conducted by Johnson. Sundstedt and Johnson 
ncar Glenn Gu!ch; Lane and Lund, on Rhode Island Creek; Sidney Ridge; 
Fa.rmer and Jones on Eureka Creek, and Frank Stevens on Excelsior Bar. 
The first four of these operations rnined 210,000 sq. ft. of ground varying 
from 2 to 12 ft. in depth and carrying from 5 to 10 cents in gold per sq. 
ft. For the greater part of the season they have water only in inter- 
mittent splashes of from 5 to 10 minutes a t  a time. The ditches a re  
used as reservoirs, the  water in them being released by automatic or 
hand operatetl gates upon reaching a certain level. The average cost of 
four operations of this type d u r i n g  1922, including depreciation and in- 
terest charges on plant, was 6c per sq. ft. for an average depth of 6 ft.; o r  
27c per cu. yd. 

On Omega Creek, Olsen and Evenson, with a hand ogerated gate, 
ground-sluiced and shovelled in S it. ground a t  a cost of 37c a sq. 
ft. Erickson and McLeod also ground-sluiced with an automatic gate. A 
little drift mining was also done on this creek during the winter. 

Others mining in the district were Chas. Smith on Alanleda Creek, 
Louis Siler on Thanksgiving Creek, Frank Stevens, J. R. Green and Jno. 
Malin on Eureka Creek. 
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RAMPART DISTRICT 

In 1922, nine open c.ut operations enlploying 1 9  men and three 
winter drifting operations eillpioying G Inen were conducted in the Ran;- 
part District. It  is estimated that  the gold production for the year will 
no: ext eetl $20,000. 

A wagon road which follows ny Big Minook Creek froill Rampart i s  
kept in repair to  the Six Mile post. There is a branch road going about 
one mile up Hunter Creek arid a good branch road to the head of opera- 
tions p n  \Little Minook Creek. Most of the mining is from 5 to 9 miles 
out of Rampart, the main operations being on Hunter and Little Minook 
Creeks. Freight from Rainpart to the camps costs during the sunlmer 
Srom 1 to 2% cents per pound. Winter freighting costs from % to  
1% cents per pound. 

Hunter  C r e e k .  

A. Ott wit11 one man is operating a hydraulic plant on shallow 
bench gravels on the left limit of Discovery claim. 

The largest operztions in the district a r e  those of Chas. Swanson, who 
is operating a hydraulic plant on the left limit bench on No. 21 above, 
which is just below Dawson Creek. The ground is all frozen and in the 
face of the present pit there is 30 feet of muck and 9 feet of gravel. The 
average size of pits mined is about 200x100 feet. Water supply is  ob- 
tained from Upper Hunter Creek, being conducted through 4000 ft. of 
ditch, 600 feet of flume and 5400 feet of pipe 'line from 19 inches to 7 
inches in diameter, with an effective head a t  the pit of 180 feet. The 
gravel is stripped of the muck by using two giants on top and one in the 
pit for under-cutting. Powder is used occasionally to break down the 
bank. Gravel is piped into the head of 18-inch boxes. The many boulders 
encounte rd  a re  carried and piled to one side. Owing to lack of sufficient 
dump room, a No. 1 Giant with a 2%-inch nczzle must be kept in almost 
constant operation, stacking tailing. When running full shift six men 
a re  hired. Only one pit was opened this season, and, owing to lack of 
water from July 10th until the first frost in early September, one corner 
of the pit was not completed. Operations were first started by Mr. Swan- 
son in 1903. The plant was enlarged in 1917. 

Little Minook C r e e k .  

Markoff and Ross, on No. 3 below, coillplcted their first cut, this year, 
by booming with an automatic boxgate and shovelling-in. 

Climie, La Porte and Nelson, on No. 7, using similar methods, took 
out a cut 600 ft. lolag by 12 ft. wide, in ground formerly drifted upon and 
averaging 20 ft. in depth. While drifting on No. 9 claim last winter 
these men found a nugget valued a t  $350. 

Others mining in the  district a r e  Thos. Gamble, on Hoosier Creek; 
Thos. Antonsen, on Little Minook, Jr . ;  Frank Hawley and Geo. Pride, on 
Slate Creek. All these operators were using booming-gates. 0. C. Clemens 
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did a 1itt:e gro-md-sliliciiig on Hunter Creek, and Geo. Ledger drifted on 
Idaho Bar. Crocker and Yantiss prospected on Hoosier Creek during the 
winter. 

RU3Y DISTRICT 

Early reports indicate that the gold production of the Ruby District 
for  1922 was about $120,000, which is a considerable decrease from that  of 
the preceding year. During the year there were about 2 5  outfits a t  work 
i n  the district, engaging 75 men. Most of the productiora came from drift- 
ing operations on Spruce, Poorman. Flat and Solomon Creeks and from the 
operations on Trail Creek. One drift min,e was worked during the summer 
ou Meketchuin Creek and one on Long Creek and several outfits operated 
on Tamarack and Glacier Creeks. Open cut methods by ground-sluicing 
and shovelling-in were conducted on Greenstone, Snift,  Bear Pup, Trail, 
hTo\vitna and Ruby Creeks. 

Freight costs in the district a r e  unusually lligh. A small amount of 
freight still comes up the Yukon via St. Michael, but, by reason of better 
service, most of ,the freight now colnes down river by small launch from 
Nenana. The freight rate from Nenana to Ruby is $25.00 per ton. See 
Table 3. There is a good wagon road from Ruby to Long, a distance of 
29 miles. All mining operations a re  being conducted withi11 25 miles of 
Long. Those on Flat and Solon~on Creeks a re  the most remote. From 
Long, an old winter sled, trail is  used for summer hauling by team and 
wagon. Much of this trail is through low swampy country and travel over 
it  is exceedingly difficult. From Ruby the summer freight rate to Long is 
3 cents per pound; to Greenstone Creek, 9 miles beyond, 10  cents per 
pound, and to Flat and Solomon Creeks 20 cents to 25 cents per pound. 
During the winter, when most of the general supplies %re taker, in ,  the  
rate to Long is 2 to 3 c:erit.s per pound, and 5 cents to the most remote 
camps. A bridge was built a.cross tlle Solatna River this summer. but 
i ts  usefulness is impaired by the lack of a snit.rtble road leading to it. 

Drifting is the principal mining lnetllod e~uployed in the Ruby dis- 
trict. The ground being drifted upon varies from 60 to SO ft. in depth 
ar.d carries narrow and comparatively short "pay" channels. These con- 
ditions add niaterially to the cost of mining. The average value of the 
gold content of the gravel minetl is frorn 7.5 cents to $1.25 per square foot. 

Mining conditior~s vary c.oiisidcrably 0x1 the different creeks. The cost 
of drift mining (exclusive of cost of plant) as  determined from figures 
obtained a t  6 plants. varies fro111 60 cents to $1.00 per square foot, and 
averages 85 cents per square foot when from 4 to 5 feet of gravel is 
mined. This cost is equivalent to about $5.00 per cubic yard. The average 
s team thawing costs are  45 cents per cubic yard. The cost of sluicing is 
33 cents per cubic yard. Wooti costs fro111 $13.00 to $12.00 per cord a t  
t h e  mines. Wages are $6.00 and board for an S-hour shift. Thc average 
cost of board is $3.00 per day. 

The principal operations in the clistrirt a re  as follows: 
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Meketchum Creek. 

Farrell  and Warren with four lnen a re  drifting in ground SO ft. deep. 
The pay channel here is from 50 to 75 ft. in  width, most of tlae gold oc- 
cllrring in  c l a y ~ y  "sediment" on a blocky greenstone bedrock. Owing t o  
the presence of angular blocks of bedrock in this ground, much difficulty 
has been encountered in setting the thawing points. To overcome this, a 
drill of the jackhammer type is used to make holes for the steam sweaters. 

Spruce Creek. 

M. D. McCarty and 3 men conducted successful drifting operations on 
Spruce Cret>k last winter and coi i t in~~ed their work untiI early summer. 
The ground mined is  55  feet deep. It  is easy to mine, being coinposed of 
free-mashing gravel. Conditions on Spruce Creeli and Tamarack Creek 
a re  similar in  character and afford the cheapest mining costs in the 
district. Prospecting on these creeks has been done during the sunlmer 
and one new shaft will be sunk this winter. 

Poorman Creek. 

Dennis Coyle with 7 men ~ondllcted one of the largest drifting oper- 
ations in the  district. The ground on his property is  SO ft. deep and the  
gravel contains m c h  ice. Some heaving ground and water encountered 
in one portion of the  .(uorkings have added materially to  the  cost of mining. 

True Manuel and 2 men operated during the wintbr and summer on a 
small block of ground adjoining Coyle. Some heaving and met ground 
was also encountered on their property. 

McGedigan & Company drifted on 60 ft. ground on Duncan Creek, a 
tributary of Poorman. 

Solomon Creek. 

At t h e  Big Fcur  property on So!on~on Crccli 7 men were cngagcd ii: 
drifting in ground SO feet deep. The gravel here also contains much ice 
with occasional tha\ved streaks. The inaximunl width of "pay" is froin 
GO to 70 feet. 

Fulkinson and Mossy with 2 men were "drifting" further up the 
Creek in ground of similar depth but easier to mine. The gravel is free of 
ice streaks and is solidly frozen. The pay channel is 25 ft. wide, and i s  
said to carry $3.00 to  tlle square foot. 

.- 
Flat Creek. 

Wm. Midgley, Morton 5,nd McDonald, Willsky, Ferry and Cannon, Gil- 
man and McKelvey, Bowers and Bailey were drift-mining and prospect- 
ing in a small way on Flat Creek. 

On Tamarack Creek, Bettles and Pilke were conducting profitable 
drifting operations. On Long Creek, Chas. Walker with 4 men was "snip- 
ing" a corner of ground, using a No. 31/2 Keystone drill a s  a hoisting and 
stcsrtl plant. I3. S. Eowers and 3 men were ground-sluicing and sho-~eling- 
in on Greenstone Creek, and small open cut  mining was conducted on 
Bcar Pup, Swift, Trail, Nowitna and Rnby Creeks. 



KOY UKUK DISTRIC'P' 

There  a re  about 75 men in and around Nolan, which is t he  prillcipal 
canlp of t he  Koj.nkuk disti-ict. While there  i s  sti!! a l i t t le dr i f t  mining 
going on in the  district ,  at tention is  now centered principally upon bench 
deposits. The  mining of such cleposits is  hantlicapped, however, I )Y  lack 
of water a t  sufficient elevation. Most of t he  operations a r e  slnall, Inany 
of then1 being conducted by  partnerships of two or  three  men. 

The district  is  one  of high costs. {Freight is  brought up the  Koyukuk 
Eiver from the  mouth to Bettles in from 6 to 7 days  by small  boats a t  a 
cost of 4 cents per  pound. At Bettles i t  i s  transferred to shallow, horse- 
drawn, or  poling, boats and taken to  Nolan, a distance of 70 miles, a t  a 
cost of from 6 to 7 cents per pound. 

Wages a r e  $6.00 per  8-hour day and board. which costs fro111 $3.50 
to $4.00 per  day. Wood costs $16.00 to $17.00 pel- cord a t  Nolan. 

Most of the  opsrations in tile district  a r e  on Nolan Creek. Seven 
small  outfits were open-cutting t h e  bencla deposits, which a r e  reported to 
be extensive. Gootl pay was  found on the  t.hird t ier  bench. W h a t  little 
drift  mining was  done was  nlostly of a ''sniping" nature.  

Workman, Dow, Foley a.nd Wool, anti Wanamaker ,  all of whom were 
sluicing on the  left-limit benches,  report  a successful season. 

Wat t s  and Brady, and Pingel and Ness mined on t h e  Halnrrlon River 
benches. Jensen and 1,arsen mined on Wild Creek;  Matthews, with sev- 
eral  me;;, groiind-sliiiccc! and shovelled-i:; s l~al low crcek ground on Rye 
Creek. 

There  was very  little mining on Emma,  Porcupine and Sla te  Creeks, 
or in the  Hog River section. Gilbert and Ellington, on J im Pup, report  
good "pay," and James Kelly was  mining on Bettles River. 

A repor t  was  received during the  summer t h a t  Ben Sir r  has  dis- 
covered coarse gold on tlle benches on Sixty Mile Creek about 60 lniles up 
John River. 

CBANIIALAR DISTRICT 

The Chandalar district, wllich lies north of the  Yukon River and 
eas t  of t he  Koyukuk clistrict, i s  one of the  most  isolated of the  placer 
camps of Alaska. From Beaver on the  Y u k o ~ ~ ,  i t  i s  75 miles to  Caro, tlle 
main se t t le~ner t t  of t h e  district. l t  is  40 miles from Caro to  Litt le Squaw 
Creek, where  most of t he  mining is  being done. F r e ~ g h t i n g  into the  dis- 
tr ict  from Beaver is  practically all  done dur ing t h e  winter by  dog team. 
The  ra te  for such haulage is 15 cents per  pound to  Litt le Squaw Creek. 
Cost of wood and timber is  excessive, a s  i t  i s  obtained a t  a distance of 
from 12 t o  40 miles froni t he  camps. L a s t  winter  tlle cost  of wood a t  
camp was iron1 $40.00 t o  $50.00 per  cord. 

Prevailing wages for labor a r e  $6.00 per  day  and board. Cost of 
boarding nlen is reported to  be  $4.00 per day per man. 
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Winter  drift-mining has  produced most of t he  gold during the  pas t  
season. The  largest  and mos t  successful operator was  Curley Smith,  who 
worked on Litt le Squaw Creek, where  h e  employed about 15 men "drifting" 
bench ground. I t  is  reported t h a t  about 20,000 square  fee t  of bedrock was  
mined, from which a big "clean-up" was made. An in teres t ing fea ture  
r ~ g x r d i l l g  this bench ground (which varies from 30 to  70 it. in depth)  
is that  during the  summer  i t  i s  met, and, a s  the  creeks lower iri t he  faii it 
dra ins  and can then b e  mined dur ing the winter. 

S ~ v e r a l  o ther  par t ies  were  prospecting on Litt le Squaw Creek. 
Two outfits were  "sl~ovelli~ig-in" in shallow ground and others  were  

prospecting on Big Squaw Creek. A li t t le mining and prospecting was  
also done on Tobin Creek. 

IDITAROD DISTRICT' 

Early  reports a s  to the  placer gold production fro111 t h e  Iditaroil. 
clistrict in 1922 indicate a n  increase over the  preceding year. I t  i t  esti- 
mated the  output will have  a value of about $450,000. Most of th is  gold 
came from Otter, F l a t  and Willow Creeks. The  two dredges t h a t t  were  
operated on Ot ter  Creek produced a large portion of this gold. Most of 
t h e  placer operators in t h e  district  repor t  a successful season. Ifydraulic 
operations,  which in average seasolis suffer from lack of water,  were 
great ly  aided by the  prolonged heavy rains. 

T h e  Iditarod district  receives i t s  freight via Holy Cross on the  Yxkor. 
River,  and, while most  of i t  has  heretofore been brought up  tile Yukon, 
severa l  snlall privately owned rix-e~. s teamers  now lnaintain a service from 
Nenana on the  Government Railro,td direct to the  district. Frona. Holy 
Cross, t he  route is  up  the  Innoko and Iditarod Rivers to Dykenian and. 
during periods of high water.  t o  Iditarod. Freight ra tes  from Holy Cross 
t o  Dykeman a r e  $40.00 to  $45.00 pe r  ton. Froin Dykelnarl t o  Iditarod the  
r a t e  i s  $15.00 per ton. (See  Table  3 ) .  The  scale of wages in  the  district  
fo r  open cut  worlc i s  $6.00 to $7.00 and board, for a 10-hour day. T h e  cost 
of hoard avcragcs $3.CO per  day. Wood costs, on the  average, $20.00 per  
cord. Lumber a t  t he  Dykemall s a w ~ n i l l  sells for $100 per  thousarld. 

O t t e r  Creek. 

The  Riley 1nvest:uent Conlpany operated i t s  dredge on Ot ter  Creek 
f rom May 20tll until some t ime in November. A very successful seas011 is  
reported. About 30 nlen were  employed. 

The  Ileaton-Donnelly dredge operated all season. I t  was being worked 
downstreanl toward ground owned by t h e  dredge operators,  on  lower 
F la t  Creek. This ground will probably be dredged nex t  season. Though 
w ~ r k i n g  downstream, a creditable gold recovery has  been made. About 15 
men  were  employed on and about  the  dredge. 

On Granite Creek, t h e  Finn boys were  hydraulicking c reek  gravels. 
Three  men w w e  ground-sluicing on t h e  Malarnute Pup, and a t  t h e  month 
of Glenn Gulch the  Richardson Bros. with 2 men were  ground-sluicing shal- 



48 REPORT O F  MINE INSPEC'POR 

low creek gravels. A sinall hydraulic plant is  being instailed a t  this 
locality. Four men have been ground-sluicing om the Pack Mule Association. 
F!at Creek. 

D. Strandberg with a crew of about 20 men operated a steam scraper 
pIsnt on the  bench a t  thc head of Flat Creek and on the Upgrade claim 
11c conducted hydraulic operatio~ls with a crew of about 30 men. 

Thomas, Myrtle and Johnson are  instalhng a hydraulic plant and 
will be ready to operate in the spring. 

Hydraulic operations were conducted on the Summit Claim, where 
the water is stored in small reservoirs and is supplied intermittently. 
Ground worked here this year is reported to have been 8 feet deep and to 
have averaged $1.50 to the square foot. 

Pete  Givovich wit11 6 inen condncte(9 hytlraulic elevator operations. 
i11 ground averaging 20 feet in depth. 

C h i c k e n  Creek. 

Nathison Rros. with 6 me11 liydraulicked with interinittent water 
supply a t  the hend of Chicken Creelr, \vllicli flows into Bonanza Creek. A 

very good clean-up is reported. The ground is rich but the water supply 

is very limited. 
-- 

Willow Creek. 

Hanley and Olson with 10 lnen conducted winter drifting operatio~ls in 
ground 24 feet deep and continued operatio~ls through the summer. The 
French boys, enlpioying about 20 men, operated throe hydraulic elevator 
plants on ground 8 ft. to 10 ft. in depth. While a fair supply of water 
is available a t  their properties, all three plants cannot be successfully 
worked a t  the same time. Loraager & Coillpany operated their steam 
scraper plant. Harry Johnson and Meutclller Bros., with 7 men, operated 
their drag line excavator on Willow 13ench. This ~ n c y r u s  excavator has 

a 60-foot booin with a 1% cxbic yard l~ucket.  The 60 H. P. boiler burns 
about 1% cords of wood per day. The wood costs $16.00 per cord. The 

ground worked is froin 22 feet to 24 feet in drpth, of which about 18 feet 
is mnclc. Tliis 111ucli is ground-sluiced off; the gravel is dug by excavator 

and dumped into a movable hopper that  runs 011 a track and dumps into 
the boxes. It  is reported that  ground running as  low as  16 cents per 
square foot will pay expenses, and that 100,000 square feet of ground has 
been removecl by the excavator in six weeks time. 

KUSMOMWEM DISTRICT 

The placcr gold production for 1922 in the Knskokwim district will 
show an increase over the preceding year, and is estimated to have a 
vn:ue of about $550,000. The increase in production over that  of the pre- 

vious years is due to the very successfuI season enjoyed in the operation 
of the Candle Creek dredge rather than to the fact that  additional dredges 
have been erected in the district. Numerous small open cut mines and a 
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few small drift mines a re  being operated on Inany scattered creeks in the 

.district, but prospecting and milling is  handicapped by high costs. Wages 
a re  $6.00 to $7.00 ant1 board per 10-hour day. The average cost of board 
is  $3.00 per day per man. 

The lower Kuskokwiil~ pas experi,enced s quiet season. A little sluic- 
ing was done on Bear, Mabel and Canyon Creeks. The hydraulic plant of 
the Tuluksak Mining Conlpany on Spruce Creek, a tributary to Bear Creek, 
is reported to have operated with a crew of 5 o r  6 men. Further drilling 
is reported to  have bee11 done on the Tuluksak River. 

In the  Georgetown section, a new hydraulic piant has beell ilnstailed 
on Crooked Creek by Al. Walsh and will s t a r t  operations in the spring. 
Harry Stevens, with several men, has been ground-sluicing on a tributary 
of Crooked Creek and some drift-mining was done. A little sluicing was 
done on the Holi~tna, although most of the work was of a prospecting nature. 

In the upper Kuskohwim, a few men were conducting small open- 
cut and drift  operations on Ruby Creek. Prospecting was also conducted on 
the Tatalina River. The Kuskokwiin Dredging Conlpany operated its dredge 
011 Candle c reek  for 128 days out of a total, available time of 145 days. 
164,230 cubic yards were dredged, and the gold production is esti- 
mzted a t  about $435,000. T l ~ e  ground dredged averaged 14.2 feet in 
depth. Floods handicapped tlie operations. 

INNOKO DHSTRHCT 

Increased attention was given to dredging in the Innoko District in 
1922, although several snlall hydraulic plants were operated during the 
season on Little Creek. Several open cuts and a number of small winter 
drift inines were worired on Ophir Creek. 

The Flume Dredge Company operated successfully on Yankee Creek. 
This company started its first season's dredging operations in  1921. The 
dredge is digging ground averaging 12 feet ill depth. There is about 2 

feet of overburden, which is ground-sluiced off. By keeping the ground 
stripped well ahead, the gravel thus exposed becomes thawed. The ma- 
chinery and material for tlie Little Creek dredge, owned by the same com- 
pany, has been hauled by tractor from Tacotna, and the dredge will be 

ready to s tar t  operations in t h e  spring. The company will install a 300 
Ii. P. hydro-electric plant on the  Innoko River for the operation of these 
dredges. 

The Innoko Dredging Conlpariy sliippeci the n~acllinery of the  old 
Greenstone dredge from Ruby this summer, via St. Michael. The dredge 
has been landed a t  McGrath, and is being hauled to the property to be 
dredged on Gaines Creek. I t  is  reported that  this dredge will be ready 
for operation early in the coming season. 

MARSHALL (WADE HAMWON) DISTRICT 

Placer operations were conducted on a small scale in the  Marshall 
or Wade Hampton district, on Willow, Disappointment, Elephant, Buster 
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and Stuyak Creeks. The main operatioils were on Willow Creek. about 

12 miles from Marshall or Fortuna Ledge. A hydraulic plallt elllploying 4 

to 6 xnen was operated and five cntfits, employi~lg a total of about 26 men, 
were ground-sluicing and shovelliilg-in. Local interests have been drilling 

aild sinking shafts on 1,ower Willow Creek for tlie past few years and 
plan to install a hydraulic plant. 

On Disappointmellt Creek, 5 lnen were engaged a t  a hydraulic oger- 
ation, and one man was hydraulicking on El~pl lan t  Creek. 

On Buster Creek, near Russia11 Mission, it  is reported five mcn wcre 
shovelling-in, and on Stuyak Creek, wi1ic.l~ enters the Yulion about S 
miles above Itussian Mission, srven men were shov~lling-in. 

- 

SE WARD P'ENILNSU1,A 

Within a period of 25 years ending in 1921, Seward l'eninsula has 
produced gold ~vliich, together with the silver recovered as  a by-protluct, 

an estilnated value of $82,400,000. 111 1921, the produc:tioll was valued' 
a t  $1,462,000. During that  year a total of 126 placer iilinc~s ~liiploying 
about 622 men were operatetl durittg the s i ~ n l ~ n e r .  During ( h e  previous 
winter 14 ixines wtrre worked. employi~lg 6 4  men. Included in tllcse opera- 
tions were I F  dredges, e~nploying IS2 inen. These tlrodges (lug 1,690,000 

cu. yds. of gravel, yielding about $690,000, or ,17.2% of the total gold pro- 
dut;tion for that  year.* 

Early reports indicate that the production for 1922 was about 
$1,250,000. While this amount represents a decrease as  compared wit11 
the previous year, i t  is a creditable output considering the unusual cold, 
rainy, backward season that greatly tlelayed the s tar t  of placer operations 
throughout the Peninsula. Comnlencement of sunlnler placer operations 
on Seward I'eninsula await. tlle arrival a t  Nonle of tlle first boat from Se- 
attle. This year the date oC such arrival was Jurie 14th. A1 that time 

there had been but little tliawilrg of the ground. No appreciable water 

s11pp1y was available until the latter part of Jtu~ie. Most of the hydraulic 

operations did not get under way until early in  July. Dredging opera.tions 

were greatly handicapped by the delayed natural thawing of the gravels. 
Later in tlie season floods caused co~lsi t l~rable  trouble and delay in some 
lccalities. Vcry little drift mining was (lone. i\lost of tlle gold productio~i 

came from the Nome and Council Districts. It  is estimatetl that over 65% 

of the gold output was proclucetl hy dredges and by large hytlraulic ele- 
>,ator plants conducted a t  Little Creek near Nome. 

As a, result of the success attending the thawing of frozen gravels 
by the cold water method, a new field has been opened to gold dredging on 
Se~vard Peninsula. This fact is evidenced by tlle recent jmportant activi- 
ties of tlie Hammon Consolidated Goldfields Company. This company has 

ar:quired the holdings of tlie Pioneer Mining Compally and is now having 
constructed a t  Little Creek the two largest dredges in  Alaska. An electric 
- -- 
*-The AI&?Ic,% Mining Industry in 1921. BY A. H. Brooks. U. S. Geological Sur- 

vcy Bulletin 739-A. 
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power plant equipped with Diesel engines is being erected a t  Nome to 
supply the necessary power. The total cost of the enterprise is said to be . 
about $1,250,000. All construction work on the project is being done by 
the  Yuba Manufacturing Company. Tlie dredge hulls and housing have 
been completed, and the machinery is being installed this winter. It is  
expected tilat everything wili be in readiness to s tar t  dredging opera- 
t'ons by June, 1923. The dredges will have 9 cu. ft. buckets on a close- 
connected line an(! i t  is estinlated each dredge will dig from GO00 to 7500 

cu. yds. gc:r 24-hour day, or about 200,000 cu. yds. per month. The hull, 
trusses, ant1 gauntries a re  of steel; tllc l)ottoms, sides and decBs are  of 
wood. This type of construction is considered superior to all-steel con- 
struc:t;?n for   lort them conditiot~s. 011e drcdge is desigr~ed to dig 40 feet, 
the other SO feet, below water level. The revolvi~lg screens a r e  7 feet i n  
dianlett!r and 40 feet long, with Ij/,-inch holes ill the nugget section. The 
screen openings a re  j/z to 3/S-i11ch tapered l~oles. One stacker is 160 ft. 
long, the other 142 ft .  The staclier belt is 36 inches wide. The gold-table 
arca is  4000 sq. ft .  Five pumps will supply 12,000 gals. of water per min- 
ute. The nlaiii drive for t h e  bucket line is equippeti wit11 a 250 1%. P. 
motor. The pump motors  a r e  of 150 H. P. The total :notor horsopower 
provided is 592 H. P. Tlie power plant consists of three 525-H. P. WerB- 
spoor full-Diesel engines directly comiectetl to three 535 I<. W. General 
Electric generators. 'current will be generated a t  2200 volts, stepped up 
to 11,000 volts, and transmitted 3% ~ ~ l i l e s  to the dredges. The grouncl to  
be dredged contains much clay and muck and varies frolrl 30 feet to over 
7C feet  in depth. Bedrock is colnposed largely of schist, which is easily 
dug. In order to bring the deeper ground withill the digging depth of the  

' dredges, tlie ovel-lying nluck will be removed by ground-sluicing. Tlie 
dredges will be steam heated, and, by Ireeping the gronild thawed well 
in  advance, i t  is expected operations nlay be extended over a seasorl of 
from F to 7 rno~lths. Several acres of gro~lnd were  thaxved with a 150- 
point cold water plant this fall arid improvelllents in the practice were 
worked out. A 1500-point plant will be placed in operation early in the  
spring. 

Another attempt to prospect for and work the erroneously reported 
rich gravels lying off the Nome beach was made this summer by Seattle 
interests. Wit11 a small 35 H. P. gasoline launch capable of traveling 6 
miles per hour and containing a punlg to operate a co~llbination water jet 
and suction tube in whicli the gold saving device was ellclosed, it was 

hoped to dredge off-shore, running to cover when z. storm came up. Rouglr 
weather kept the boat within the jetty most of t h e  time. The riclies 
were not found and the operations were finally postponed indefinitely. 

The first boat of the season, the "Victoria," arrived a t  the Norne 
roadstead on June 14th, but, due to shore ice, freight could not be dis- 

charged until about 4 days later. Ice conditions also interfersed with 
coastwise boats so that  operators were delayed in reaching their proper: 

ties with supplies. Operators in the  Fairhaven district were unable to reach 
, their properties until about July 5th. There were four sailings of the "Vic- 
: . toria" during the season, the last sailing from Nome be i~ lg  October 24th. The 
i. 





on a 12-hour basis, antl, in most cases, transportation froin and to the 
States each season is also paid by the operatpr. I 

Dredging. 

In 1922, 15 gold tlredges \yere operatetl on the I'eninsnla, and, while 
details of these operations a re  still incomplete. i t  is estimated that about 
$650,000 wort11 of gold wa.s produced. One dredge was operated in the 
Kouragolr Distrisct; six in the Nome District; three in the Solomon Dis- 
trict, and five in  tlie Council District. (See Table 1).  About 145 lnen were 
eqgaged in tlie dredging operations. The Arctic Creek dredge operated 
for only 2 or 3 weeks. 7'he Ba~igor dredge, a t  i ts new location on Anvil 
Creek, started operations in August and, in the 53 days operatetl, recov- 
ered over $1.100 per day. About S5,000 cu. ycls. were dretlged. The Gehr- 
ing dredge dug do\vnstream through old tailing all seasol). It has now 
rezched its " g r o ~ n d "  and will resIIine regular operations in the spring. 

The largest producers O I I  Seward Peninsula were the two dredges on 
Qphir Creeli operated by tlle Wild Goose Mining Conipany. The No. 1 
dredge of tliis company operated for about 115 days, wliicli is the longest 
operating season reported for ;lily of the dredges in 1922. The length of 
the average operating season tliis year was about 86 days. The season was 
unfavorable for drpdging, because of tlie retarded thawing of seasonal 
frost. Trouble aild delays fro111 floods were also experiencetl by sollie of 
the dredges. The Warm Creek and Crooked creek dredges are  reported 
to have coniyleted tlle clrec!ging of t!?eir ground. The fornler nlay be re- 
nloved to I)ini(? Creek and the latter to the Niuluk River. Two other 
dredges will finis11 dredging operations in 1923, and in 1924 dredging on 
Cpiiir Creek will be finished. I t  is reported that  the Kugruk dredge is  
bcing taken to tlie Keewalik River a t  Candle and is to be operated there 
next season. The Casadepaga dredge is being moved this winter to a new 
location, 2% miles down-river, a t  Canyon Croek. 

Dredging Costs. 

F r o n ~  more or less incomplete data obtained from the operators of 11 
dredges on the Seward Peninsula for the year 1921, an attempt has been 
made to estimate the cost of dredging for that year. Each operation has 
been separately estimated and the average dredging cost derived. Included 
in these estiinates are  figures covering the operations of 4 dredges in the 
Noine District, 3 in the Solomon District and 4 in the Council District, 
operating under greatly varying co~lditioiis. While in two cases a very 
small amount of ground was thawed during the season's operz~tion, this 
iten1 call be disregarded and the estiniates given a re  for  naturally thawed 
or unfrozen gravels. 

These 11 dredges dug 1,323,500 cu. yds. a t  a n  average operating cost 
of 21 .6~  per cu. yd. Where there was superintendence or management tliis 
iten1 has been included in tlie operating cost. The individual operating 
costs rai;ge from l5c to 3Sc per cu. .yd. Three of the tlredges referred to 
dug 740,000 cu. ytls. Many of the dredges have been acquired by tlne 
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present owners a t  a noininal cost. The total capital invested in these 
eleven dredges and their eguipinent is estimated a t  $590,000. They could 
not now be duplicated for twice this amount. 111 considering costs, the 
amortization of the invested capital must be considered. The average 
depreciation charge a~nounts  to 4 .64~  and simple 670 interest to 2 . 6 7 ~  
per cu. yd., or a total of 7 . 3 1 ~  per cu. yd. For individual operations this 
it,em ranges from 2c to 20c per cu. yd. The cost of land, royalty, etc., 
has  not been considered. The number of operatiug days varied from 76 
to 129-the average was I 0 0  days. 

Et should be noted that  the season of 1921, to which the above figures 
apply, was longer and operating conditions were Inore favorable than 
the average. Were it  possible to obtain tlredging costs over a period 
of years, the resulting figures would be nintrrially hisher than those given 
f q r  1921. The cost of power in most cases, partic,ularly where distillato 
is used for its generation, is a large antl serious itein. The following table 
gives estimates that  have been ]nacre of the cost of the power used in the 
operation of the  eleven dredges above considered. Only the cost of fuel 
and lubricating oil and the cost of labor in attendance has been taken 
into consideration. On most of the distillate dredges, the engineer devotes 
only a portion of his time to the  engines. 

C O S T  O F  P O W E R  
(I/n nf 

Cu. Yds. Per  Per ope'r"aiing 
No.  and type dug Total  Cu. Yd. H. P. dredglng 
of Dredges In Season H. P. Per  Day Dredged Day cost 

...................... GDistillnte 309,700 320 $441.00 $ . I 4 2  $1.38 4S.6oJ, 
4 S e m i - D i e s e !  

(24" oil) .................... 475.250 342 331.50 ,069 .96 33.1% 
1 Diesel. e l e c t r i c  

(24" oil) .................... 2i8.000 200 87.75 .034 .44 20.0% 
1 H y d r o - e l e c t r i c  ........ 2020 p e r  d a y  i 4 0  50.00 ,025 .36 12.9% - - 
Total-11 d r e d g e s  ........ 1002 $910.25 ........ ........ ....... 

- - - -  
A v e r a g e - 1 1  dredges .... 12,470 p e r  day $0.73 $0.908 33.8q0 ........ 

The average cost of distillate is 63c per gal.; of semi-Diesel oil, 36c 
per gal., and of Diesel oil, 30c per gal. 

I11 the above estimate the charge of $50.00 per day for hydro-electric 
power inclu(1es only the proportional ditch maintenance and labor cost. 
The plant considered is operated about 100 days each season, a n  auxiliary 
distillate engiile being used when water supply is low. 

H y d r a u l i c  and Other Open C u t  Mines. 

The largest placer mining operations conducted in Alaska a re  those 
of the Pioneer Mining Conlpany a t  their hydraulic elerator plants on 
Little Creeli. These operations were taken over this year by the IXaln~nou 
Company. Four pits were operated and a total of 400,000 cu. yds. were 
n:ined. About 100 men were employed. The first elevator was started 
Jnne lZth, although there was hardly enough water for it  a t  that  time. 
Operations continued until October 14t11, the ditch remaining ope11 until 
the 19th. 
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Other hydraulic elevator plants operated were those of Lee and 
Swanberg on Oshorne Creek, and those of the Wild Goose Miiring Co:11- 
pany on Ophir Creek. Two were also reported as  llaGing been operated in 
the Iiougarolr District and three in the In~nachuk District. A. Cordavada 
and Company have acquired the old Fairhaven Ditch Company holdings in 
the Pnmachuk District. This company, employing 22 men, operated for 59 
days, and will opewte on a larger scale next season. A. Rydeen on Hear 
Creek in the Ca.ndle Section opt.rated a rubble elevator plant with a crew 
of 14 Rleil. The Keewalik Minii~g Company near Candle operatetl :I rubble 
elevator on the old Candle Ditch Company property, employing 13 men. 
Tbe company reports its most successful season. It operated for 100 days 
acd mined 38,000 cu. yds. of high grade ground. 

Thirty-five or more hydraulic plants, some of them very small, were 
operated in various districts. About 12 or  more plants were operated in the 
Nome section; 4 in the Kougarok district; 2 in the Inmachuk district; 3 
in the Solomon district; 2 a t  Dime Creek; 3 a t  Ca.ndle; 1 in the Casade- 
pnga district, and 4 a t  13111ff. It was a n  ullusually good season for the 
hydraulic miners. 

One steam scraper plant is reported to have been operatetl on 1)ime 
Creek by Wallace Porter. 

Numerous small groi~nd-sluicing and shovelling-in o p e r a t i o ~ ~ s  were (,on- , 
ducted in tlle various districts, although the amount of gold produced by 
this form of ~n in ing  was very limited. A few lnen were also engaged in 
mixing on the Noiiie andl Bluff beaches, where the adept still nlake good 
wages. 

Drift Mining. 

Owing to tile liigll cost of fuel and timber, only a very slnall amount 
of drift ~n in ing  was done on Sfward Peninsula in 1922. Practically all the 
drifting done mas eonfii~etl to the winter season. Thc largest drifting opera- 
tions were those of Mebes & Company on the Snl)maririe beach west of 
Nome, where about 25 men were employed and al)out 6,000 cu. yds. 'of 
gravel was mined during the minter. 

Five or six snlall outfits did some "sniping" s t  the head of Dexter 
Creek, on the "Third 13ea.ch Line" ant1 on Anvil Creek. A small numl)er 
of similar operations were conducted in other sections. Most of the 
drifting was done a t  Dinle Creelr in the Koyuk District, where wood is 
obtainable. As a whole, the above operations are  reported a s  not having 
b?en very successful, and several of the Dime Creek operations were flood- 
ed out. Early reports s ta te  that a n  increased nunlber of drifting opera- 
tions are  being czrried on aroand Nome this winter. 

Drifting is still being conducted under the lava capping in the Innla- 
chuk district. Good indications have been f0iln8 in these b ~ ~ r i e r i  graveis, 
although no "pay" has as  yet been reported. 
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REVIEW OF LODE MINING BY DISTRICTS 

SOUTHEASTERN ALASKA 

HVDER DISTRICT 

The IIyder mining district, which adjoins the western border of the 
Salrnon River district of British Columbia, a t  the head of Portlantl Canal. 
has  attracted increasing attention thro~ighout the past year antl, ill many 
respects, has been the most active of the new mining camps of Alaska. 
Xumerous transfers of title to mining claims have recet~t ly been niatle 
throngh which several properties a re  now held by conlpanies stronger 
financially and therefore better able to prosecute effective development 
work than the original individnal holders. 

Tile prosperity of the Hyder region is reflected in the improved trans- 
portation facilities recently made available. During the year just closed a 
dock, capable of accolumodatirig ocean-going steamers, was built a t  the 
American town of Hyder, which is now a regular port of call on the 
northbound trips of the steamer Jefferson, plying between Seattle and 
Southeastern Alaska. This arrangement enables mining operators and 
others to ship equipment and supplies direct froln the States to IXyder and 
deliver the111 to any point within the district witbout the necessity of 
passing customs inspection. Heretofore the necessity has existed of either 
landing all materials in Canadian territory or  of billing theill to Ketchikan 
and then trans-shipping the111 by gasboat to the small-boat landing a t  Hyder. 
Unloading facilities were very poor there and the landing was approach- 
able only by shallow-draft , l ighteri~lg craft operated during periods of 
high tide. 

The town of Hyder is the supply point for all tlle mining district. 
Sevclral hotels, a bank and a number of general 11lerc11andis.e stores afford 
facilities for outfitting and securing supplies locally. The town is  also 
provided with a lumber mill and ~ 4 t h  livery stables, where arrangements 
for freighting to outlying points may be made. A wagon road maintained 
by the U. S. Bureau of Public Roads extends from Hgder up the valley 
of Salmon River, a distance of thirteen miies to the Canadian boundary. 
Practically all mining properties within the Hyder District a r e  reached by 
short trails leading from this road and several a re  alnlost immediately 
aejacent to the road. 

For a description of the geographic a.nd geologic features of the 
region and those of individual mining properties reference is ~ n a d e  to "Ore 
Ccposits of the Salmon River District, Portland >Canal Kegion. Alaska," by 
Lewis G. Westgate, contained in U. S. Geological Survey Bulletin 722, 
Mineral Resources of Alaslra., 1920. This description is  acconlpanied by a 
gc.ologic sketch map of the district and list of reports that  have been pub- 
lished relating both to the Alaskan and Canadian sections of the Portland 
Canal region. An interesting description of the region and of"conditions 
existing in the fall of 1922 has heen give11 by 311.. Geo. J. Young in the 
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Pacific Mining News of the Engineering and Minii~g Jourilai Press, Vol. 
I, No. 8, and Vol. 2, No. 1, December, 1922, arid January, 1923, issues, 
respectively. Mr. Young's account includes mucll historical data and a re- 
production of the topographic sketcli map of the region, published by the 
British C o l u ~ b i a  Bureau of Mines. 

Fish Creek  Mining Company. 

The property of the Fish @reek Niuiiag Company mas operated 
tl?roughout the year 1922, with an average of 9 meti employed, and about 
63Qfeet of underground development work was  completetl. Most of tlie 
work done (luring the year was confinecT to the Olyinpia Extensioi~ Vein. 
initial development of which was done during 1921. A description of this 
work is given in our report for the year 1921 following a visit to the 
property in November of that. year. At that time a crosscus tunnel 140 
feet in  length had just cut the veil1 a t  a dppth of approximately 50 fr:et 
i r o ~ n  tlie outc:rop. Subsequently a drift 100 feet in length mas run oil the 
vein in a so~~theas te r ly  direction, a shallow winze was sunk, and soine 
stoping was clone above the drift. Following the con~pletion of this drift 
a new camp, consisting of a b ~ l ~ l i h ~ ~ ~ e ,  a mess house and a blacks~nitll 
shop, was erected 011 the Sirlgle Rose claims just east of Skooliuln Creek 
on the opposite side of the ritlgr! upon which the old camp was situated 
and across the summit of whic:Ia the outcrop of the Olympia-Exterasion vein 
extends. With this new camp a s  a base a drift tunnel 100 feet in length. 
was clriven iiorthwesterly upon the vein a t  an elevation of 2675 feet. There 
mas also started on tile ontc:rop another tiinnel, known as  the "lovver tun- 
nel," 150 feet lower in elevation than that  above described and just west of  
and 35 feet in  elevation above Skookum Creek. The portal of this tunnel 
is on the Single Rose claim. 

Surface stripping and the discover-y of natural outcrops are  said to 
indicate the coritinuity of the Olyinpia Estension vein for a distance of 
approximately 2,000 feet along its strike. The veil1 is  a quartz-filled fis- 
sure. The valuable ores a re  argentiferous galena and tetrahedrite. Dur- 
ing the past winter a small tonna.ge of ore was produced. The output was 
sacked and prepared for "rawhiding" to tlie wagon road. 

The property lias recently been acquired by the America11 Mining and 
Milling Conipany and further extensive development work has been planne<I: 

-. 
I ~ i a n  Group .  

Tlle Titan group of claims is situated a t  the head of F i s l ~  Creek aucd 
lies east of the property of the FisI1 Creek Mining Company and between 
1t and the International Boundary. Operations upon i t  were begun in 
Jl:ly, 1922. Since that  date from 6 to  S men have been enlployed, a caiup 
hns been erected, and a tunnel 150 feet in length lias been driven. 

At the present time the property is quite difficult of access a s  the 
pack trail from the Salnlon River road extends only a s  far  a s  the Fish 

- Creek Mining Company's ground. From there to the Titan group supplies 
and equipment have to be packed on the backs of men. 
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i iovlanci Proper ty .  

The Hovland property adjoins that  of the Fish Creek hlining Com- 
pany on the south and consists of five claims owned by Jolmn Hovland, of 
Hyder. The horse trail leading fro111 the Salinon River road to the Fish 
Creek Miiliiig Company's group traverses the Hovland property from south 
to north and crosses the outcrop of the vein upon which most of t h e  
development work has been done. Tunnels have been driven on separate 
veins found 011 three claims of the group. These tunnels ant1 the nli~ler- 
alization disclosed by them are  described by Westgate in U. S. Geological 
Survey Bulletin No. 722, Mineral Resources of Alaska, 1920, pp. 13s-139. 

Riverside or  Seven Mile Group.  

Developine~it work has proc:eeded actively duriilg 1922 on the Iliver- 
side group of claiins, owned by Lindeborg Brotliers and situated a t  Seven 
Mile station on the  Salmon River road. A crew of approximately 15 inen 
has been stcadily engaged in driving a drift tunnel on the vein. Tiiis tun- 
nel is  now 900 feet or more in length. 

During the year a conlpressor driven by a Diesel engine was placed 
upon the property and m a c l l i ~ ~ c  drills have been used in tlle tunnel worlr. 
The milie camp has also been irnproved by the erectioll of x two-story 
bunk and mess house. 

The work above clescribetl followed the bonding of tlie property to H. 
C. Strong, of Ketchikan, who is now in control of the milling operations. 

T h e  Daly-Alaska Group.  

The Daly-Alaska propcity, situated just south of Eleven Xlile station 
on the Salmon River road, has  formerly been referred to a s  the  New 
Alaska group. 

In 1921 the property was bondetl to Mr. P a t  Daly and associates, wllo 
formed a company called the Daly-Alaska Mines. This company proceed- 
ed wit11 development work upon the claims througl~out the year 1922, the 
expenditures involved amounting to approximately $30,000.00. Recent press 
reports indicate that  the property has again changed hands and that  
work upon i t  will be conti~lued upon an enlarged scale and wit11 inuch ad- 
ditional equipment. 

Stoner Group. 

The Stoner group of claims lies between the Daly-Alaska group and 
the International Boundary. A small amount of development worlr was 
done on the property during the past year. 

Alaska  Premier Property. 

Development work has progressed during i922 on the Alaska Premier 
g?-oup, whicli adjoins the Daly-Alaska and Stoner groups and is owned by 
the Alaska Premier Mining Co., Alaska Building, Seattle, Wash. 
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PRINCE OF WALES ISLAND 

Mining on Prince of Wales Islantl il l  1922 was 011 about the saiile 
scale as  during the previous year, wbell productio11 was limited to tlie 
output of one small copper mine. The present advanced price of Vopper. 
should offer encourageillent for further developnle~~t work on several prop- 
erties that have been idle since tile close of the War. 

Rush and Brown Mine. 

The Rush and 13rown copper mine a t  the head of Iiasaan Eay, 011 

the east coast of I'rillce of Wales Island, lias bee11 a steady groducer for  
rriariy years and made about its t~sua l  output in 1922. The property is 
operated by Mr. U. S. Rush. 

Considering the handicaps under wllicli operators of snia:l copper 
inines in Alaska have labored for many years, the Rush and Brow11 niine 
has made ail admirable record. Active operations have beell co~ltillued 
throughout the period of depression and, high costs followiilg the War. 
This fact is cvitle~lce o i  praisewortliy ec:ononiy, deterniiltation arid faith. 

Salt Chuck Mine. 

The copper-platii11~n1-p;tlladi11111 property kliown a s  the Salt Chuck 
Mine is IIOW ownetl by the Platinun?-Pal!adi~a:~x Prod11ci::g Corporatic;;; of 
Seattle, Wash. Financial eutanglements and reduced market value of the 
m;ilerals produced caused a suspension of operations a t  this property in 
1920. It  has remained idle since that time. The ore deposits of the Salt 
Chuck property a re  of an interesting type. A detailed descriptiol~ of them 
is  given by J. B. Mertie, Jr., in "Mining in the Juneau and I ie tcl i i l ia~~ Dis- 
tricts," published by the U. S. Geological Survey in Mineral Iieso~irces of 
~ l a s k a ,  1919, pp. 121-127. 

Kassan Gold Mine. 

Tlie property now called the ICassan (;old Mine has hitherto been 

vsriously referred to as  the Duiiton, Julia and Harris Creek niine. It is 
situated on the north side of Harris Creek about a nlile froni the point 

where that stream enters t,he head of 'Txvclve Mile Arni. Tlle property is 
r.ow held by the Iiassnri (;old Co., of 5 l b  Anclrus Uuildilig, Minneapolis, 
Mhn.  

Mining operations c:ontl~~cted d11ring 1!121 were described in the report . 
of t h e  Mine Inspector for that year. 

An outpnt of 426 tons of ore is reported lor tke year 1922. During 
tlte year drifts ant1 IcveIs were extended ail aggregate of IS0 feet. Fro!u 
3 t:o 4 men were eniployed u~idergrou~ltl  and f1.0111 5 to 6 inen oil the sur- 
face. 

The ore is c:liic~fly valual)le for its goltl c.onterlt, tho11~11 soliie silver is 
also recovered. 
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.i' 
Writing of the reg\- which the Kassan mine is situate.P. Chapin 

says: ( a )  "South of I iar ta  I3ay-- and northwest of Twelve Mile A m ,  
including the  vicinity of Hoilis, is a mineralized area in which gold lodes 
predominate. The country rock is a conlpler assenlblage of igneous and 
scxiimentary rocks. The bedded rocks include tuff, breccia, schist, lime- 

stone* black slate, argillite, and graywacke, a.nd a re  cut by a large boss 
of qgartz diorite and associatetl porphyritic dikes. The lodes a r e  quartz 

veins that  occur in  the intrusive and the bedded volcanic rocks a s  well 
as in the sediments. 

"A number of lodes have been opened in this gold quartz belt and 
several small plants installed, but none has rnade a large productiorl. This 

strongly nlineralized region has never received the attenti011 which i t  has 
deserved, and no doubt will be developed in the future. One large com- 
pany might consoPidate a number of thcsr snlall properties and operate 
them to advantage." 

Moonshine Property. 

The Moollshine property is  located west of the Squth Arnl of Chal- 
mondeley Sound on the east coast of Prince of Wales Island. 

After a long period of idleness, developn~ent work was resumed upoll 
it during 1921 and has been conti~lued steadily since that  time by the 
Chonlley Mining Co~npany of Iietchilian. 

A description of the work done in 1921 is contained in the report of 
the  Mine Inspector for that  year-p. 3s. 

During 1922 ari average of 4 nleiz were employed underground and 3 
nien on the surface. The amo~ant of development work done totalled 1,150 
feet, of which 1,050 feet were in tunnelirzg and 100 feet in raising. 

A statement by the manage? of the Compa~iy, Mr. N. S. Sweetser, 
formerly in charge of the I t  and Mamie nlines of the Granby Consolidated 
Mining Colnpany a t  Icasaan Bay, says that  a t  the Moonshine property 
"Silver lead ore occurs in lenses along a fissured zone in limestone. Sorted 

ore averages 60% lead and runs 40 oz. of silver per ton. 
"The ore has been proven for a distance of 75 feet dolvn the shaft, 

which is  a t  a n  elevation of 3,000 feet. A tunnei 1,050 feet in length has  
been driven a t  a n  elevation of 2,650 feet and has intersected the fissure. 
A raise has been started on the fissure and will be driven to connect with 
tbc? bottoin of the  shaft. 

"A11 aerial tramway, 6,000 feet in length, has been built and connects 
the workings with the beach. 

"Shipments of ore will s tar t  in  the spring of 1923." 

Jumbo Mine. 

The Jumbo Mine, also referred to a s  the Sulzer Property, situated 
near  the head of Ketta Inlet on the west coast of Prince of Wales Island, . 

has been idle since 1919. There recently took place a reorganization of 

(a)-Chapin Theodore-Mining Developments in the  Iietchikan District, U. S. 
~ e o l :  Sur. Bull. 692. p. 87. 
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the company wliich controls this property. It  is now held by tlie Jumbo 
Copper Mines, Inc., 115 Droadway, New York. 

No operations were conciucted (luring 1022. 

Shakan Molybdeni te Lode. 
0 

The Alaska Treadwell (:old Mining Coinpany o\vns a moiyetlenite 
property a t  Shalcan, near the northwest end of Prince of Wales Island. 

,Assrssrnent work only has been done for several years past and the 
property is now being carried to patent. 

Vermont  Marb le  Company Quarries. 

The report of the Collector of Custuins for the year 1922 ilitlicates 
that 4,995 tons of marble valueii a t  $152,046.00 were shipped to the States 
from Alaska (luring the past year. This is ~ i io re  than double the aniount 
exported in 1921. Tllis output was tieriveti fro111 the quarries of the 
Verrnont Marble Company at  and near 'I'okeen on tlue nortliwest coast of 
Prince of Wales Islalid. Tliese quarries sm])ply nluch of the marble used 
on the Pacific Coast of the Uniteci States. 

A c:omp)lete iiescrigtion of the inarble tleposits of the Territory is 
given in "Marble Resources of Southeastern Alaska," by R. 11'. IJurchard, - -  u.  3. Geo1ogic;il Survey Bulletin GS2. 

C L E V E L A N D  P E N I N S U L A  

Mining operations have been c.ontluctec1 on a srnall scale intermittent- 
iy over a period of years on several propcrties on Cleveland Peninsula in 
tlie vicinity of Helm Bay, north of the junction of Belirn Canal wiih 
Ciarence Strait  above Icetchikan. 

Prospecting work was contilluetl on one or two properties during 1922, 
but the zctivity was less than in 1921. 

WRANGELE DISTRICT 

Tlie Wr;tngell district embraces a narrow strip of the mainland and 
tlin- outlying islands from Clevelarltl I'eninsula on tlie south to Farragut and 
Thomas Days, north of Pctersburg. 

The geology of tlie district has recently been described I)y A. F. 
Bbddington in U. S. Geological Survey 13ulletin 739-13, issueil in 1922. This 
bulletin contains a geologic map of nlost of thc district. which also shows 
the location of mining properties within it. 

A wide variety of llietallic minerals have hern found witliin the dis- 
trict, including zinc, lead, silver, gold, ant1 col)l)er. Miiiiiig 011 a cor11- 
mercial scale lias not a s  yet been successfully ~ulldertaken 011 any property 
within the district. 

Non-metallic rnincrals, including barite, garnet, lnarble and graphite 
a r e  also found in various sections of the district. 

Of these only garnet has been mined. 
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CHICHAGOF ISLAND 

The zones within whicli prodnctive ore bodies have been found on 
~lki$ili&of Island lie within a belt froiii 5 to 15 miles wide, extendirlg 
a1 ng tli$ entire west coast of the island. 

Go1 is the predominant metal in the ores fo~uld within this belt and 
suc b .e\ bodies a s  have proven mineable are  characterized by iocai 
occurrences of unusnally high grade material. 

Tlle productive gold iodes uf the coastal or wester-11 sc:c.tiort of t!le 
zone are  found accompanying shear zones in graywacke. Those of the 
inner src:tion a re  found as  quartz filled fissures within the body of all 
extensive mass of diorite. Other gold lodes of the western section are  
fmnd within a belt of meta~iuorphic rocks that  lie adjacent to the gray- 
%-ache series tliat occupies the coast line and near the contact. 

111 addition to  the gold lotles. copper and nickel deposits a re  fourld 
in both divisions of the western section. These cleposits appear to lie in 
the general vicinity of local occurrences of basic rocks. 

For a full description of the geology of the  region, accompanied by 
a geologic map, referen(:(; is ~rlade, to "Geology and Mineral Resources of the 
West Coast of Chichagof Island," by R. &I. Overbeck, U. S. Geological 
Survey Bulletin 692, Mineral Resources of Alaska, 1917, PI). 91-141. 

Chichagoff  Mine. 

The tonnage produced by the Chichagoff milre during 1922 was about 
13% in excess of the  output for 1921. 

Developlnent work proceedetl on approxinlatcly the same scale as  
during the  previous year. 

An average of 186 men were employeti in 1922, of whom 93 were 
engaged in underground u-orli, 65 011 tlie surface ant1 28 a t  tlic mills. 

Hirst-Chichagof Mine. 

Operations a t  the IIirst-Chichagof niine in 1922 were continued 
tllroughout the year. 

The erection of tlie ten-stamp mill was cornpl~ted and nlilling o1)era- 
tions were conducted during 260 days of tllr year. TJnderground opera- 
tions were confined to stoping and the retimbering of old workings. 

No new underground developll~ent work was undertaken. Tlle pro- 
duction amounted to 2,700 tons of ore. 

An average of 10 men were employed lrndergro~lntl; one a t  the mill, 
and five on surface work, nllich cons~sted mostly of new construction. 

Falcon M in ing  Company. 

The claims of the Falcon Milling Company- a re  a t  the head of Ford 
Arm, about twelve nliles southeast of Chichagof. Bevelopine~lt of these 
claims has been in progress several years past and was continued during 
1922. 

An average of about 15 nien were employed up to October, a t  which 
time a n  accident to the engine that  furnishes power for the compressor 
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occasioiied a shutdown. The property has been idle since that  time, 
though an official of the colnpany states work mill be resumed in May, 1923. 

During 1922 the tunnel that  llas been under construction for the past 
three years was extended a distance of 900 feet. This tunnel is a cross- 
cut designed to intersect veins outcropping 011 tlle surface. Its total length 
now exceeds 2,200 feet. 

B r o w n  Bear Group.  

The Brown Bear group is tlle property of Cox Brothers of Chichagof. 
The claims lie between tlle head of Deep Bay and Ditlriclrson Bay, which 
2re indent-.tions on the east side of Portlock Ear-bor, and approsinlately 
6 nliles in an air  line northwest of the C11icha.goff mine. 

Preliminary df~velopment work was begun in 1921 when a pernlanent 
cclnp was established and the outcrop of the vein was exposed for sev- 
e:al hundred feet along its strike. 

Work was continuftl tllrorighout 1922. A crosscut tunnel was driven 
intersecting the  vein a t  approximatell  60 feet below the outcrop. This 
tunnel is now 1 4 0  feet in length. Open cut work was also continued, an 
aggregate of 60 feet being completed. ' 

The Brown Bear vein is a quartz filled fissure in graywacke. The 
quartz averages 2 feet in width where esposed a t  the outcrops. The 
vein strikes N. 30" W. It  is said to carry free gold, some specinlens 
yielding high assays. 

Golden Copper Group.  

The Golden Copper group lies a t  the head of Pinta Bay, about 20 
nliles north of Cliichagof and a t  the northern extreinity of Portlock Har- 
bor. This group consists of six claiins now controlled by the Pinta Bay 
Mining Company of Chichagof. 

Development work was prosecuted (luring 1922 on this and other 
properties owned by the same company in the vicinity of Pinta Bay. An 
average of 16 men were employed. The completion of 140 ieet of open 
cut work rind crosscut tunneling is  reported by the  company. 

The principal ore foumtl on the Golden Copper property is  chalcopyrite. 
-4 description of the nlineralization is given in U. S. Geological Survey 
Bulletin 692, Mineral Resources of Alaska, 1917, pp. 121-122. 

Three other clairns held by the Pinta Bay Mining Company a re  
reported by them to show deposits of free-milling gold ore. Some work 
was done upon them (luring 1922 and further development is planned for 
the coming year. 

Apex Group. 

Very little work was done in 1922 on the -4pex group, which adjoins 
the El Nido group on the west. 

Folloxving the discovery of the Apex vein and until the fall of 1921 
the Apes grolap was held under option by the Chichagoff Mining Co., who 
carried on an active program of clevelopment work. 
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Under their tenure of the  option a drift tunnel 30 feet in  length, known 
a s  the upper tunnel. was driven on the  vein a t  a point where the  out- 
crop yielded high assays. 

As a result of the very encouragillg showing in this tunnel and a t  
the  outcrop a crosscut adit was driven a t  an elevation approximately 400 
feet lower than the 30-foot drift. This crosscut was driven a total dis- 
tance of about 1,400 feet. At the time the crosscut had attained that  
length the option held by the Chichagoff Mining Company was released 
and the property reverted to the owners, 3. 3. Cann and associates. 

Worlc was suspellded for a number of months. 'Later the upper dr if t  
tiinnel was extended '110 feet, malring a total of 140 feet. In this drift  
tlle vein is said to maintain an average width of about 3 feet. An at- 
tsmpt was also nlacle to extend the crosscut tunnel in a further effort to 
intersect the vein a t  that  horizon. One round was blasted and further 
worlc was found to be impossible on account of foul a ir  and lack of ven- 
tilxting equipment. 

The Apex Mining Corilpany plans to place a 5-stamp mill on the 
property and resume development work in 1923. 

EL N i d o  Group.  

Good progress was made (luring 1922 in the development of t h e  El 
Nido group of claims on Lisianski Inlet. 

-4 new crosscut tunnel, approxilnately 250 feet in elevation below that  
completed in 1921, was driven to a n  intersection with the vein. This 
crosscut is 775 feet in length. From the end of this crosscut the vein was. 
drifted upoll for a distance of 100 feet. - 

A raise was also driven on the vein to a height of 225 feet above the 
lower tunnel level. 

An average of 12 men were employed on the property during the 
year, eight of whonl worked underground on two shifts. 

The erection of a 5-stamp mill during the coining yeaj  is planned by 
the El Nido Company. 

-- 
Pacif ic Coast  G y p s u m  Go. 

The gypsum mine of the Pacific Coast Gypsum Company a t  Pyoukeen 
Cove on the east coast of Chichagof Island was operated continuously 
throughout 1922 with an average of 22 men employed. The to~lnage pro- 
duced was about the sarne a s  in 1921. 

Besides stoping operations a small amount of underground develop- 
ment work was done. 

The reduction plant of the Pacific Coast Gypsum Company is at Ta- 
coma, Washington. There the material mined a t  Gypsum is prepared for 
the market. 

This plant supplies much of the plaster and kindred materials used 
on the  Pacific Coast. 
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YAKOBI ISLAND 

Nickel Prospect. 

Two groups, known respectively a s  the Eollenlia and the Tasii~ania, 

comprising a total of 40 or more clainis, have been located on Takobi 
Island. This island is situated just west of the northeriy portion ol 
Chicllagof Island and for~ns  the west shore of Lisianski Inlet and of 
Lisianski Strait. 

A tunnel 60 feet ill length was tlriven beneat11 a portion of the 
ofitcrop of one of the ore boclies ill 1921. No worlr is reported as  having 

been done in 1922. 
Samples of the ores have bee11 snbn~itted to the LJ. S. I3nrea11 of 

Mines for analysis and tests, wit11 the purpose of having the susceytibility 
of the ore to con~merciai exploitation determined. 

Tlle exposures of nic~e1ift:rous ore on Taliobi Island are of siinilar 
type to those found and developed on the West Coast of Chichagof Isialld. 
The Chichagof Island tieposits are about 14 milt% sontl~east of those 011 

E'akobi Island. A full d(?scriptiorl of them, i11cluding a ~ o n i p ~ r i s 0 1 1  of 
t,lien~ with thc nickel deposits of Sndl)ury, ('anada, is given 114- 11. M. 
Overbeck in  li. S. Geological Survey I3ullctin 692. Mineral ,Resources of 
Alaska, 1917, pp. 625-134. 

ADMIRALTY ISLAND 

Peckovich Mine. 

Work a t  the l'ecliovicll mine of the Ad~niralty-Alaska Gold hlining 
Company, situated a t  Fuuter 13ay, was  confined to s11rfac.e developnle~~t 
on the vein known as  the IIecltler Ulaiiket. 

Numerous veins on this property have been under tlevelopinent for 
several years past. 

h full description of the vcins, :tccoln;)anied by 2 m2;) of the 11oldings 
of the company, is given by J .  13. Mertie, Jr., in U. S. Geological Survey 
Rnlletin 714, hlineral Resonrc*cs of Alaska, 1919, pp. 115-116. 

Alaska-Dano Mines Company. 

Contract \vorli was continued on the XVinona claim of the Alaska- 
Dano Mines Company chiring a portion of the past year. Upon the com- 
pletion of the contract, work a t  t l ~ e  Winona vein was temporarily sus- 
pended. The results obtained by the work done are  said by the owners 
to be very encouraging. During the fail of 1922 a winze was sunk in a 
t~lnnel  forrnerly tlriveii on a vein near the beach a t  Funter Bay. The 
numerous frcc-gold bearing veins that occur on the Alaska-Dano prop- 
erty, also known a s  the Nowell-Otteson group, a re  described by J. B. 
Mertie, Jr., in U. S. Geological Survey Bulleti~l 714. Mineral Resources of 
Alaska, 1919, a t  pp. 116-118, incl. 

Williams Property. 

Work has proceeded for several years on the tlevelog~nent of a group 
of clai~ns belonging to Chas. Williams and situated on the south or Hawk 
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t Inlet side of Mt. Robert Barron, upon the north side of which are  located 
the Nowell-Otteson and I>eckovich groups. 

In i922 this work was continued with from 3 to 8 men employed. 
A rough trail was built leading frorn the beaph a t  the head of I-fant  

I~:!et to the Williams No. 4 clsiin, 8 distancc of 1% miles. Three opeil 
cuts, 36 feet, 45 feet and 60 feet, respectively, in length, were dug to a 
depth of 5 feet, exposing the outcrop of a gold-bearing vein. A tunnel 36 
feet in length was also driven on the vein. 

A f r a ~ n e  cabin has been constructed in the vicinity of the workings. 
Developn~c>nt of this property on a n  enlargctl scale is planned for the 

coining season. 

JUNEAU DISTRICT 

Alaska Endicott M i n ~ n g  and Milling Co. 

Work was continued thronghout the past year on the propcrty of 
the  Alaska Endicott Mining & Milling Company a t  Willianl Henry I{ay, on 
Lynn Canal. 

The erection of a ~ni l l  building was accomplished and the n~achinery 
was placed in position. Otl~el- improvements made tluril~g the y e w  in- 
clnde the construction of a n  assay office: the installation of a steam 
heating plant and the wiring of the mill building for electric lighting. 

The milling equipment consists of fifteen stamps an(! a six-cell fiota- 
tion machine, together with the necessary coarse crushing machiriery. It  
is announced by the manager of the  company that  a ball mill for fine 
grinding and a Dorr thickener will be added during the  coming season, 
and that  milling operations will s t a r t  about May 1, 1923. 

Underground developmqnt work during the year inclrtded the open- 
ing of two small stopes. 

BERMERS BAY 

Jualin-Besners Mining Company. 

A reorganization of the Jua.lin-Alaslr:~ Mincs Company was effected 
near the close of the year ant1 a new company was formed, known a s  
the Jualin-Berners Mining Company. This company has resumetl the 
work of continuing the driving of the 7,000-foot adit tunnel. 

This tunnel was approximately one-half completed when work upon 
it was suspended in 1920. A crew of 45 men is employed a t  the present 
time. 

Yankee Basin and Eagle River. 

No work other than that  necessary to meet annual assessment re- 
quirements, was done on properties a t  Yankee Basin and Eagle River dnr- 
ing 1922. d 
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Peterson Mine. 

The Peterson lnine a t  Pearl Harbor was operated during 1922. A 
small production was made. The property is eqiiipped with a three- 
stamp rniIl and Wilfley table, operated by water power. The ore is se- 
cured principally from opeii-cut work in veins outcropping on the Pararie 
claim. 

GASTlNEAU C H A N N E L  

Alaska-Juneau Mine. 

Tlie tonnage output of the -Alaska.-Juneau mine on Gastineau Channel 
in 1922 exceeded that of 1921 by 43 percent, ant1 amounted to 2,310,550 
tons. Of this anlount 1,108,559 tons was milled. The balance was rejected 
a s  tailing after coarse crushing. 

The tonnage nliued and trarnlned ill 1922 amounts to approximately 32 
per cent of the total output of the property since 1913, and was greater 
by 144 per cent than that  of 1920. 

The annnal report of the  conlpany states that "Of the ore trammed to 
the mill last year (1922), 10.6 percent came from the south half of 
the mine aud S9.4 percent cainc froin the north half of the mine," and 
" 3 f  the total tonnage milled up to the first of this year 96 percent has  
come fro111 the north half and  4 per cent from the south half of the mine." 

Extensive undergroulld development work was done during the year, 
designed primarily to prepare the south ore body for enlarged stoping 
operations. 

Drifts, crosscuts and raises were driven, of wliich the aggregate length 
w?s 5,553 feet. 

The inine crew was i11r:reased in May, 1922, in order to provide for 
tramming operations on tlirct: shifts. Theretofore but two shifts hat1 beell 
er~gaged in undergrountl operations. 

An average of 321 men were employed during 1922. Of this nuniber 
129 were engaged in underground work; 62 on the surface; and 129 a t  the  
milling plant.. 

Construction morli dolle during 1922 included remodeling operations 
that provide permanent offices in Junean, and the erection of a new carpen- 
ter shop adjacent to  the wharf. 

Ready Bullion Mine. 

Operations a t  the Ready Bullion mine of the  Alaska United Company, 
on DcugIas Island, during the past year were confined largely to hoist- 
ing ore previously broken. This niine, which was the only one of the 
Treadwell group not affected by the cave-in and flood of 1917, was per- 
manently shut clown Ilecember IS, 1922. The mill ceased operations 
two days later. 

During the year the average number of men elilployed was as  follows: 
Undergrounci, 36: on snrface, 7 ;  a t  the mill, 20. 
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Ebner Mine. 

The property of the Ebner Gold Mining Company, which adjoins 
that  of the Alaska-Juneau Company on the ~north~vest,  remained idle 
throughout the year 1922, with the exception of the  annual assessrnent 
work on unpaterited claims of the company. 

W I N D H A M  SAY 

Mi~linrg development in the Windliam Ray district during the past 
yeas was confined to the per-for-lnance of arillual assessrnent work on sev 
era1 properties, and a small amount of placer work on Shuck River. 

SMETTISHAM 
Daisey Bell Mine. 

No production was reportetl fro111 the Daisey Bell mine a t  Suet- 
tisham. This property is equipped with a five-stamp mill. A sinaP! 
arnount of underground developlnent work was done in the 111ine. 

COPPER RIVER BASllN 

Kcnnecott Mines. 

The Kennecott group of mines, consisting of the Bonanza and Jumbo 
mines of the Kennecott Copper Corporation, and the Mother Lode mine 
0.' the Mother Lode Coalition Mines Cornpany, were operated throughout 
1922 on a scale approximately 22 per cent in excess of that  of the pre- 
vious year's operations. The I<ennecott colnpany also operated .their 
Glacier mine during about 100 days of the year and did a small arnount 
of developnlent work a t  their Erie mine. 

An average of 540 men were employed a t  the Kenllecott mines and 
mill during 1922, 309 of these being e~nployetl a t  the mines and 291 at . 
the milling plant and associated works. Tlie average ~ l ~ i n l b e r  eiliployed 
in 1921 was 455 men. 

Major ilnproveinents comgleted a t  the I<ennecott mines during 1922 
included additions to the power piant and mill. Two 600 13. I.'. McIntosh- 
Seymour engines of full Diesel type were installed. The rapacity of the 
mill was increased by 6,000 tons per month by the erection of an addition- 
a l  unit to the existing plant. 

Green Butte Copper Company. 

The Green Butte Copper Company contiiiued development work on 
i ts  property situated on McCarthy Creek aboi~ t  S miles above tlle town 
of McCarthy. 

This property lies east of the Kennecott mines anti is 011 a continua- 
tion of the limestone-greenstone contact adjacent to which the Icennecott 
0:'s bodies a r e  found. Work has been in progress on this group for 
spverai years and a1)groximately 100 tons of ore have been shipped from 
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i t  to the sliielter a t  Tacoma. Ila the fall of 1922 an acltiitional 50 tons 
of high grade ore hati been accumulated from exploratory worliings and 
made ready for shipnient. The high grade ore occurs in the form of 
c!!alcocite, bornite and covellite. 

An aggregate of approximately 2,375 feet of ui~drrground worli had 
been done upon the property a t  the entl of the year. This work has been 
done upon four claims of the group, the Green Contact, tlie C:reen Ore, 
the Green Fissure and the Green Stone. 

On tlie Green Contact ctlaini fonr t u r i ~ ~ c l s  liavt: boen d r i v c ~ ~ ,  two of 
which a r e  t,en feet a.nd two tllirty feet ill lt'11gt11. 1'111111(!1 KO. 4 is ill lime- 
stone above the contact aiid exposes a slloot of c,llalcocite ore along a 
fault plane cutting the conta.ct. 

On the Green Ore claim a series of open cuts a t  and near t.lle dis- 
covery point exposes a shoot of chal(:ocitc? ore. A tunnel 270 feet in  
length a.nt1 one 534 feet Iiav(? 1)ef?11 (II -~V(?I)  011 this (:lainl. which develop 
considerable high gra.de ore along the (:ontact. 111 acidition to this tunnel- 
work there is on the Green Ore claini a crosscut 134 feet in lcnglh, a 
raise 90 feet high and a slia.ft 15 feet in depth, together with 190 feet of 
opcn cut work oil the surface. 

The main tunnel on the property, kl~owri as the Barrett tunnel. i s  
OII the Green Fissure claim aiid extends into tlie Green Stone claim. This 
tunnel is 554 feet in lengtll and has attached workings aggregating 310 
f ~ e t  in length, making the total amount of untlerground work on the  
claim 564 feet in length. Several well defined fissarcs intcrscct the 
ore body exposetl on the Green Fissure claim and. good ore shoots lead 
off into tlie liinestone above t.he contact. 

The property is provided with a permanent inine camp of log buildings, 
a n  aerial tramway, and all niine tools and equipment necessary for ex- 
tensive development work. 

The group comprises nineteen lode clai~n and four mill sites. 
Application is being made for patent to the ground. 

Placer  Mining. 

Data concerning, placer mining i11 the Copper River Basin during 
1922 will be found elsewhere in this report in the special article on Placer 
Miniing in Alaska by Mr. Norman 1,. Wim.niler of the U. S. Bnrean of 
Mines. 

PRINCE WILL1 AM SOUND 

The Beatson mine of the Iiennecott C o p p ~ r  Corporation was the  
only producer of copper ore in the  Prince William Sound region during 
1922, although development work on a small scale was done on several 
small copper properties in the region. A sn~a l l  production of gold was 
made from lode properties under development in the "Gold Belt" of the  
Valdez section. 
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Pmprovement in tlme copper market is causing renewed interest in 
the copper resonrces of the Prince Williain Sound district and there will 
be greater activity during the coming year in the search for and develop- 
ment of copper properties than has obtained since the close of the War. 

Bcatson  Mine .  " 

The operations a t  the Beatson Mine of the ICennecott Copper Corp., 
situated on Latouche Island, mere 111xterially greater in 1922 than tlur- 
ing the previous year. The tonnage of ore mined in 1922 was approxi- 
mately 63 percent greater than in 1921. Difficulty was had in securirig 
the des~red  number of experienced miners and the output from the mine 
would have been greater had this handicap not existed. 

Extensive undergrou~~cl development work was done during th? year. 
Tbe total footage of crosscuts, winzes aiid raises coinpleted amounted to 
7,155 feet. 

An average of 171 men wcre e~nployed during the year, of whom 67 
worked underground, 76 on the surface and 28 a t  the mill. 

It  is authoritatively annoiuiced that the  property of the Ladysmith 
Smelting Corporation, otherwise known a s  the Girdwood mine, has been 
purchased by the Kennecott Copper Corporation. This property adjoins the 
Beatson mine 011 the east. 

Rua Mine. 

Developl~lent work was (lone a t  the Rua copper property, on ICnight's 
Island, by the owner, Mr. W. A. Dickey. Four lnen werc e~uployed and 
250 feet of tunnel work was completed. 

$ Big Four P r o p e r t y .  

Thc property of the Big Four Mining Company is on Miueral Creek 
in the Valdez district. Operations in 1922 consisted of mining and milling 
a small tonnage of ore. Four men were employed. The mill, which is  

. of the Gibson type, was operated 20 days during the year. 
Mining and prospecting in the Mineral Creek section are  handicapped 

by the lack of proper trails. This area is deserving of consideration in 
the matter of trail construction. 

Culross Mine .  

Tlle property of the  Culross Island Mining & Milling Company, on 
Culross Island in the Port Wells section, was being developed during 263 
afa.ys of the past year. Fifteen illen were enaployed, four of whom were 
working underground. ' New tunnel work was completed to - the  extent 
of 165 feet and 400 feet of old tunnel was enlarged and regraded. 

The property was provided with a new Ingersoll-Rand compressor 
with a capacity of 650 cubic feet per minute and the mine was equipped 
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WILL0 W CREEK DISTRICT 

GENERAL S T A T E M E N T  AS T O  LOCATION,  PRODUCTION,  ETG. 

The Willow creek h$i::ing Oistrict lies a.pproxi:::ately forty miles, in a11 
air  line, northeast of Anchorage and twenty nliles cast of the Alaska Rail- 
way a t  Mile 190. It has proven to be the most important lode mining area 
yet discovered tributary to  the Alaska Railway and ranks anlong the most 
productive of the  Territory. 

The ore bodies of the district are  alnlost exclusively free-milling gold 
deposits of a high average tenor. Dr. A. H. Brooks, of the U. S. Geological 
Survey, states tha t  up to and including 1920 "Since mining began, in 1908, 
the district has produced 66,053 tons of ore, from which the average 
value of the gold recovered has been $27.70 per ton and the silver recovery 
0.1 ounce per ton. These figures do not, however, represent the whole 
value of the ores, for the gold is largely free gold, recovered by lather 
crude milling practice." 
This excellent record bas been inaintairied and probably exceeded dnr- 
ing the year 1922. 

Conlplete infornlation is not a t  hand as  t,o the production for 1922, 
but it is know71 that  i t  was a t  least $275,000.00, .rvhicil is more than double 
that  for 1921.(a) This output brings the total gold production of the dis- 
trict to date up to approxiinlately $2,222,000.00. In addition to the gold pro. 
duction, silver to  the value of approximately $6,000.00 has been recovered 
dnring the  san:e period. 

It  has been a matter of repeated comulent among colnpetent ob. 
servers that  the advancement of nlining in the Willow Creek district has 
been seriously hindered by the conspicuous lack of orderly and well- 
planned development work and of properly considered and carefully con- 
ducted milling practice. This condition is fortunately changing for the 
better. Much of the development work now in progress and contem- 
plated is in the hands of experienced operators, who a re  working with 
competent engineering advice. 

During the past in-o years, and particularly during the past year, there 
has been a gratifying increase in the interest manifested in the district 011 

the part of investors of substantial type. This has provided stimulus for 
accelerated activity on the part of prospectors and several new "finds" 
of a promising nature resulted during 1922. 

The outlook for a substantial growth of mining activity in the dis- 
trict during tlle corning year is most promising. 

For the first time in the history of the district there was coinme~~ced 
during 1922 underground developlnent work designed to explore lodes at  
considerable iieptlls. Work of this type is being conducted by a t  least 

Brooks. A. H.-Mi!lel':+l Resouices of Alaslia, 1920, U. S. Gcol. Surv. Bulletin 722, 
p. 41. 

(a)-See-Mining iii Alaska in 1822. Advance stateinent by U. S. Gcol. Surv., 
Jan .  1, 1923. 

Also-Tht' A l a s k t n  Ill~nin:: l n ( l r ~ s t r ?  ill I921 by Alfred I T .  ]3roolts, U. S. Geol. 
Surv. Bull. 739-A-p. 26. 
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two coinpanies and is being observed with keen interest. The results ob- 
tained will have an important bearing on the future of the  district. 

ACCESSlBlhlBY A N D  MIN ING CONDlTlOMS 

During the open season, the  period when snow does not interfere 
with aatorr,obile ar;d wagon traffic, the  eimtire tlist-iict is  reached by way 
of Wasilla, a station on the  railway a t  Mile 160. .From here to Fish-hook 
Inn on the bi t t le  Susitna River, a distance of 15 miles, there is a well 
constructed automobile road maintained by the Alaska Road Coxnmis- 
sion and suited to all types of vehicular traffic. The average grade of 
thjs road is but slightly over one percent. 

Satisfactory road-house accommodations are  available a t  both Wasilla 
and Fish-hook. An automobile stage meets all trains and serves to trans- 
port passengers pronlptly to the southerly edge of the 1nini:lg district a t  
Fish-hook. 

From Fish-hook Inn roads and trajls radiate to all sections of the 
district. 

The divide between the  ,waters that drain into Willolv Creek and 
those tributary to Little Susitna River separates the district naturally 
into western and eastern sections. The western section, which einbraces 
the  drainage basins of Craigie Creek and Upper Willow Creek, is nluch the 
more inaccessible of the two. Prior to the fall of 1922 there exlsted no 
road connection between that  portion of the district ?.nd the railway. Dur- 
ing the summer of 1922 a road was built by the Alaska Road Commis- 
sicn connecting a t  a point on the  Fish-hook Creek road, near the inouth 
of Hatcher Creek and approximately 3 miles from Fish-hook Inn, a r ~ d  ex- 
ttnding up Hatcher Creek across the  divide near the head of Willow 
Creek, down Willow Creek and terminating on the low divide separating 
Wlllow and Craigie Creeks. The present westerly terminus of this road 
is  approximately one mile from the Lucky Shot mill of the Willow Creek 
Mines Company. While this road renders the western section of the 
Willow Creek district much more readily accessible from Fish-hook than 
heretofore, i ts usefulness is hnlited by the steep gradients occurring at 
several places and by t,he altitude of thehsunn~nit of tlle pass crossed in 
r ~ a c l ~ i n g  the Willow Creek drainage. This pass has an elevation of ap- 
proxinlately 4,000 feet above sea-level and will therefore be blocked by 
early snows. 

The necessity still exists of freighting supplies in quantity and heavy 
machinery into the Craigie-Willow Creek section from Houston, a t  Mile 
179 on the railway, only by means of sleds during the winter. This ne- 
ceqsity materially increases the cost of mining and is the  determining 
factor that limits the scale of operations possible in the region and also 
the  grade and consequently the tonnage of ore that  can i)e profitably 
ext,racted. 

Problems connected \%it11 accessibility and transgurtatio~i a re  nluch 
less serious in the eastern section of the Willow- Creek District. Roads 



luZ 

REPORT O F  MINE INSPECTOR 

have been constrnctetl from Fish-hook Pnn to within a reasonably short 
distance of all n~inilig properties on Fish-hook ant1 Reed Creeks and on 
Sydney, Archangel a.nd Fairangel Creeks, tributaries of the latter. 
Gradients on these roads are  quite high, howevrr, and they have not, as  
yet, beell surfaced and otherwise perfec:ted sufficiently to afford mcans. 
of cheap transportation. Heavy haul;%ge is st.ill delayed until the arrival 
of satisfactory sledding condit,ions in the wint,er time. 

A small pack train of horses operated iron] the terminus of the auto- 
iilobiie ronci a t  Fish-11oo:r Inn serves to sapply the current needs of nlost 
of the small camps of the eastern section of the district throughout the 
gear. 

The timber supply for the entire Willow Creek District while plenti- 
ful and of fairly satisfactory c:haractcr is unfortunately so locaterl a s  to. 
necessitate for its delivery to the mines, an up-grade haul of fro111 seven 
to ten miles. The area within which mining is conducte(1 is wholly devoid 
of tree growth, being well above the  local timber line. 

Fortunately, reli:~uce does not have to be placed upon wood for 
fucl. A winter road from Fish-hook Inn to the i\'Ioose Creek section of 
the Matanuslia coal-field renders accessible to the clistrict the excellent 
coa.1 of that  region. "Double-ender" sleds are  ernployed to transport the 
coal frorn the ~llines. The (Iistance frorn the coal mines to Fish-hook Inn is 
approximately ten miles, with practically a water grade the entire distance. 

Power for ~nining purposes is, to a large extent, supplied by the 
streams of the district. Owing to the sllortness of the open season, iiow- 
exrer, i t  is necessary to provide auxiliary power for operations conducted 
throughout the year. Even the larger streams, such as  Willow Creek and 
Little Susitna River, during several months of the year a.re frozen to. 
snch an extent a s  to render them uscless a s  sources of power. During 
this period those continuing operations utilize gasoline engines and 
these have proven satisfactory. 

The erection of a plant a t  the Moose Creek coal rnines and trans- 
mission from i t  of electrical power to the Willow Creek district would, 
no doubt, solve the power problein in the event that mining developinlent 
proceeds sufficiently to warrant the expenditnre involved. Steps have been 

. taken looking toward the erection of a large hydro-electric: power p la i~ t  
on the Eklutna River. This strean1 enters Knik Arnl near Mile 140  on 
the Alaska Railway. i'relimiriary work on the project was done anii esti- 
mates as to the capacity of the stream, etc:., were prepared by the Alaslian 
Engineering Commission a t  a time when they contemplated utiliziilg the. 
power in connection with their railway and coal mining operations. 

The project mas abandoned by the Commission Fut has recently 
been taken over by citizens of Anchorage. I f  i t  is carried to conipletioli 
such a plant will, no doubt. be capable of supplying power to the Willow 
Creek district. The utilization of power from the Eklutna project would 
entaii the construction of a transmission line fxtween 30 an<: 4 0  mi;es in 
langth. 
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M l M l N G  O P E R A T I O N S  AND D E V E L O P M E N T  IN 1922 

Gold Bullion Mine. 

The Gold Bullion nline of tile Willow Creek Mines Company was oper- 
ated throughout the year. Mining operations cl~rring the year centered 
principa.11~ about workings reached througll No. 5 tunnel. This tunnel i s  
the lllost westerly of those driven on the lode. 'I'he results oC develop- 
ment in this section of the property have been very encouraging. 

A new mine camp, capable of accolnmodating 14 men, was constructed 
at  the No. 5 workings. 

The Gold Bullion property, located in 1907 by E. H. and W. E. 
Bartholf, has  'been producing steadily for many years. The following de- 
scription of the property is given by Chapin: 

"The mine is a t  ail elevation of 4,500 feet on the divide between 
Craigie and Willow Creeks, and the lllill is on Craigic Creelr, 1,500 feet 
below the mine. 

"The mine is developed on a single vcin that  folio\\-s a very persist- 
eut fissure, which strikes about. S. 10" W. and dips 1 4 "  N W .  The vei!l 
filliimg, however, is less regu1a.r and in some places pinches to a mere 
stringer and in others sIjlits up into tllroe veins. Tlie vein is broken by 

' 

three main faults, whic:h strike from,. S. 10" E. to S 30" E. and dip 
40"-55" NE. These faults have produced 1101-~nal s tep faulling of srnall 
displacement." 

Tlle faults above described have not given serious trouble in nlil~iilg 
operations, though1 their presence has, a t  times, been vexations and h a s  
increased the cost of mining.' The mine workiugs a re  in frozen ground. 

Tlie mill equipment consists of a 6x10-inch crusher; two Hallidie bat- 
teries of five 1,000-lb. stamps each; one Joshua Hendy battery of two 
sta.mps: a Dorr classifier; anti a Wilfley table. Flate amn.lgamation is  
ueed. The tailing from the Wilfley table is treated in a cyanide plant 
consisting of six sand leaching vats operated on a fiveday cyclt. A slime 
vat was tried but is said to have proved unsuccrssfnl. The capacity of 
the milling plant is  60 tons per day. The t>ntire plant is operated by 
three men. 

Lucky Shot Mine. 

The Lucky Shot property is also operated by the Willow Creek 3Iines 
Company. It  was located June 25, 1918, by Ralph Bartholf and shortly 
afterward acquired by the Willow Creek Mines Company. 

The ore thus f a r  recovereil fro111 the 1,ucliy Shot vein is of high grade 
and the mining operations co~ndurted during 1922 were 'very successful. 

The mine is situated on the s teep south-facing slope of the ridge 
separating Shorty and Craigie Creeks, north of the latter an? agproxi- 
mately 2% miles below the Gold Bullion mill. I t  is developed by two 
tunnels separated by a vertical interval of about 85 feet. The lower of 
-- 
Chapin, Theodore, "Lode Developm~nts  in the Willow Creek Lhstrict." U.  S.  Geol. 

Swrv. Bull. 712. p. 173. 
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these tunnels, known a s  the Hogan tunnel, is a t  an elevation or apgroxi- 
mateiy 3,500 feet above sea-level, and is the nlain working tunnel. The 
two tunnels aggregate about SO0 feet in length, about 600 feet of wliicll is 
drift on the vein. A stope about I00  feet in l~ngt,h has been opeiietl above 
tbe upper tunnel and has beel- carried through to the surface in several 
places. Between the Hogan tunnel and the upper tunnel are  two small 
stopes, one 35 feet and the other SO feet in length. 

The vein, as  discloseti in the above describeii workings, is well 
defined. The gangue material consists of fractured and deco~nposed 
quartz diorite, which is the country rock in which the lode occurs. The 
auriferous portions of the vein accompany platelike bodies of quartz 
lying for the most part approximately parallel with tlle lode, and varying 
in thickness fro111 a few inches to several feet. The quartz bodies do 
not occupy uniform positions relative to the walls of the vein, appearing 
in sonic places on or near the footwall, in other places or1 or hear tlie 
hanging wall, and in others within the body of the vein. Cross-veining 
between the walls was observed locally. The separating gangoe material 
is made up of f rag~nents  that  vary greatly in size, ranging fro111 large 
horses to finely com,minuted inaterial arid sticky gouge. 

Mineralization is not confined to tlle quartz itself. Finely divided 
gangue-matter bearing a light blue tinge and locally known as  "blue fill- 
ing" frequently yields high assays in gold. Notable features of the miner- 
alization of the Lucky Shot and Gold Bullioil veins a re  the sn1all per- 
centage of sulphides aiid the absence of visible free goid in ores said to 
run so high as  $600.00 per ton in gold. The  old Bullio~l ore is said to  
yield but 0.75 percent of sulphides. In its exposed portions the Lucky 
Shot vein exhibits uniformity of strike and of dip and persistent con- 
tinuity in lzteral extelit. 

Chapiri says (a )  "The Lucky Shot vein was traced across five claims 
by 'upen pits and a short tunnel that was started to open the vein. I t  
strikes N. 60" E. and dips 45" NW." 

Seventeen' men a r e  eni~loyed in mining and develogn~ent work, f i f -  
teen underground ailti two on the surface. , At the time of visit, in August, 
a11 drilling was being done by hand. Later in tlle year a portable col~i- 
pressor and Ingersoll-1,eyner drills were secured for use in a new cross- 
cut working tunnel now being Criven to intersect the vein a t  greater depth. 

Miners receive wages of $4.50 per day and board. 

During t.he suninlcr of 1921 n niill equipped with a Mine and Smelter 
Supply Co. i ~ a t t i i ' y  of t!::cc 50&-1!?. sC.zl?!i?s. %%-as plzccc! o ! ~  t kc  gropcrty 8 t  

th?  north bank of' Craigie Creek and a t  tlie base oC the ridge below the 
IIcgan tunnel. A11 aerial tramway of the Riblet type was also erected 
connecting the Hogan tnnnel with the niill. The tramway Is equippeti 
.cvith two buckets of SO0 lbs. capacity each. Uelivery of a bucliet of ore 
fro111 niine bin to mill bin is accomplished ill .55 seconds. 

(;I)-Clrnltin. Thc~odore. L(lde Dev?loplncnts i n  t h c  Willow Creek Dislrict. 1919, 
U. S. C;eol. Surv. Iiull. 714, g .  202. 

During 1922 a n  Alaskz. "Treadwell battery of five 1.250-lb. stamps 
was added to the mill and the housing of the plant was completed. The  
stamps drop a distance of 6 inches 105 times per minute. The discharge 
screens a re  of from 30 to 40 mesh, the latter being nsed when high grade 
ore is  being crushed. Concentration on a Wilfley table, placed in the  
mill during the fall of 1922, follows plate amalgamation. The plates a r e  
dressed twice daily. The capacity of the plant is 30 tons per day. Power 
is supplied by a Pelton wileel driven by water from Craigie Creek and 
by a 10 H. P. Fairbanks-Morse gasoliile engine. A 10 11. I-'. generator 
for furnishing e l e ~ t r i c  light was placed in the mill building during the 
past fall. 

Tailing from the mill is impounded in ponds constructed along the  
banlis of Craigie Creek. 

The erection during the present year of a cyanide plant is t o~ltem- 
plated. The tailing bears a high gold content not subject to anlalgamat~oii. 

f War Baby Property. 

The War  Baby property lies adjacent to and east  of the Lucky 
Shot group. The four claims of this group were located ill 1917 by Chas. 
Bartholf and Duke Miller. I)evelvj)n~ent work was cunlnienced in 191s. 
Curing 1919 the erection of a 10-stamp Straub mill was completed and 
the mine produced a srklall output of ore, which was milled. 

In 1916 Chapin described the vein as  follows. (a)  
"Surface stripping has exposed a niirieralizeu zone about 33 feet  

across 9.oiitaining four o r  five parallel quartz veins that  strike N. SOo E. 
a.nd dip 17\62" NW. The footwall of the lode is altered granite with 9 
Inches of quartz. Above this through an interval of over 30 feet a r e  three 
qliartz veins fro111 1 to 5 inches thick cutting quartz diorite. The hanging 
wall of the lode appears to be of red-stained fissure parallel to the 
g:~artz veins aiid dipping steeply northwest toward t l ~ e  canyon wall. 
About 600 feet to the soutllwest what appears to  be the same lode is 
erposed. At this place a lode from 3 to 4 feet thick carries a quartz 
vcio 15 iilches thick and stringers of quartz in nltercc! grnrlite." 

During 1922 development work was being carried on by tlie Willow 
Creek Mines Conlpany, who hold the property under option. 

This work was being done by contract-in the lowest of the three 
tunnels that  have been drivea on the vein, and progress was being made 

. a t  the rate of about 100 feet per month. The vein was being drlfted up011 
ill a westerly direction with the plan in view of projecting the tunnel to  
a point beneath the workings of the adjoining Lucky Shot mine, thus 
establishing the relationship between the veins on the two groups. It is 
thought the War  Baby vein lnay be an easterly portion of the Lucliy 
Shot lode, although a cross-fault of some magnitude is known to inter- 
vene between the workings on the two properties. 

(a)-Ch~pin. Theodore. Lode l3evelopments in the Willow Cr,eek District, 1918-U. 
S. Geol.  Sur. Bull. 712, p. 174. 
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Come-Back Group. 

The Come-Eack gronp of clain~s is situated on  tlie same ridge a s  
a r e  the Lucky Shot alld War Ra1)y properties and lies about tlifee-fourths 
of a nliie east of t , l~e latter. A tunnel 60 feet in length is saifl to have 
bcc11 drivcrl on a vein exposed a t  ail elevation of agproxiiilately 4,003 
feet. This tunnel was not visited ant1 detzils with regard to the ore 
exposures a re  larking. Three men were a t  work on the group during the 
summer of 1922. 

Rainbow Group. -- 
The Rainbow group 11cs east of the War Bal~y claims. I t  was ~ I S -  

covered and located by B. S. Bartholf 011 Segtember 9, 1921. The clai111s of 
t h e  group occupy a portion of the valley of Craigie Creek and the lower 
slopes of the hills below the Gold Bullion property. Floatt quartz of very 
high grade was found in material believed to be the overburclen cover- 
ing an nntlerlying lode. This belief is said to be supported by the fact 
that  tlle float 1s tracea1)le along a practically straight Jine across tlle 
fht-lying bottonl land acijac.e~~t to Craigie Creek. 

The grol?erty was lindcr option to a sul)sta~itial mining collcerll dur- 
ing  1922 ant1 much surface trenching anti trpw cutting was tiorle in an 
endeavor t o  locate t he  locic believed to be the source of the float. 

Drurnlwmrnon and Mazuma Claims. 

The D r u n ~ l u n ~ ~ n o ~ l  and nlazu~lla claims occupy the interval between 
t h e  west e r~d  of the Gold Unllio!~ group and the east end of t11e Rainbotv 
group. They were locatcii in 1922 by J. I{. Carver. 

Brassel Bros. Claims. 

Assesslnent work only was done on the claims of Brassei Brothers 

tkat  a r e  situatctl near the head of Craigie Creek about 1% miles above 
the Gold Bullion Mill. 

The vein on this property is described by Chapin a s  follows: (a) 
"A large fissure vein, wllicli is said to have been traced for six claim 

lengths, is 19 feet across. The walls are  well tlefi~led, with G inches of 
gouge on the footwall and 15 inchcs on the l~anging wall. The vein is 

composed of altered qllarta diorite with stringers of quartz. It  strikes N. 
70" E. and tiips 42" NE. About 100 feet below it is a parallei quartz- 
feldspar dike with sonie vein quartz which carries a little gold. On the 
Gold King No. 3 and Leona claims a ntunber of surface workings S ~ O N  

scveral small veins of rich quartz, and a tunnel is now b e i ~ ~ g  drive11 to 
open these veins." 

Long and Holland Prospect. 

A tunnel 50 feet in lellgtll was drivcil on the Lorlg a ~ l d  i-ioilancb 
prospect during tlie spring and early sunlnler of 1922. This property was 
not visited. Chapin describes the vein as  follows: 

(&)-Chapin. Tllcodorc-Lodc Develo13nlcnts in the Willow Creek District, 1919.. 
U. S. G t ~ ) l .  S~irves- 13~11. No. 714, p. 302. 

Op. Cit.-p. 203. 

"The Little Willie clainls were recerltly staked by Long & Holland 
.on the divide between the heads of Craigie, Purches, and Fairangel Creeks. 
The principai vein crops out on Craigie Creek above Craigie Glacier and 
has  been traced across the  ridge into the head of Fairangel Creek. This 
veins st.rikes N. 77" W. and dips 26" NE. It is con~posed of quartz strillg- 
ers from a n  inch to 6 inches wide which closely follow a greell igneous 
dike made up entirely of secondary ~ninerals ,  essentially sericite, quartz, 
and calcite. Originally this altered rock was probably granite or mon- 
zoniste, co~~lposed  of quartz and feldspar with some hornblende or  ~nica.  
The quartz vein is evidently of later date than the dike but follows it 
c!osely along one wall or the other and ill places occurs as  several par- 
allel veins within tlie igneous rock. The vein is sniall but is very per- 
sistent and from the amount of free gold in the outcrop is appare~ltly very 
rich." 

Kel ly  Mines Company- Brooklyn Tunnel. 

Work was con~menced during the summer and continueti during the 
winter of 1922 on a tunnel situatetl on the Brooklyn group of clainls a t  
the head of Willow Creek. This tu11nc.1 is  being driven by H. A. Icinney 
and associates under contract with the Kelly Mines Conlpany. present 
holders of the group. 

The contract calls for a '  tunnel 1,000 feet in le11gtl1. Tlrc? portal of 
the  tunnel is situatetl a t  an elevation of about 4,000 feet a.bove sea-level. 

. The t.unmel is designcd to ])(:netrate and explore a t  depth veins that  out- 
crop on the Alaska Free-Goltl p~-ope~ . (y  on the opposite or cast side of the 
ridge that  forms the divide bctweon the head of Willow Creek and the 
valley of Fish-hook Crecli. 

A con~fortable camp of log buildings is available for the crew engaged 
in this work. A new c:ornpressor house of frame constructiorl has I)een 
erected. near the portal of the tunnel. I11 this is llousetl a 1GxlSxS-inch 
Ingersoll-Rand compressor and a 15 H. 1'. gasoliue engine for use in sup- 
plying compressed air for  driving the tunnel. This equipn~ent was fornlerly 
employed in the mining operations cor~ducted on the property of the 
Alaska Free-Gold Company. 

Properties on Fish-hook Creek. 

There was very little mining activity during 1922 or1 properties within 
the drainage basin of Fish-hook Creek. However, the I3rookiyn tu~nlcl,  
above described, is designed to develop lodes outcroppii~g on and here- 
tofore worked from the Fish-hook Creek side. The properties covering 
these lodes have bcen consolitlated and are  nova co~ltrolled by tlie Icelly 
Rlines Company. 

At the Gold Cord property assess l~ le~ l t  work only was done during 
1922. The  claims of the group were also surveyetl for patent. A small 
production was made fro111 the  property in 1917 and 1915, but, with the 
exception of the perfor~nance of annual assessnlent work, the mine has 
been idle since 1918. 
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A description of the property may be found in U. S. Geological 
Survey Bulletin No. 712--Mineral Resources of Alaska, 1918. 

Work was conducted during a portion of the summer of 1922 on the 
Rae-Wallace claims, situated on the east side of Fish-hook Cree3 Valley, 
and a small tonnage of ore was milled. Operations were discontinued 
early in the fall. 

Mabel Mine. 

The Mabel mine is situated on the eastward-facing slope and near 
the suinmit of the divide separating Reed Creek on the east  from Sydney 
Creek on the  west. The mine worl~ings lie a t  an elevation of approxi- 
mately 3,800 feet above sea-level and about 1,500 feet above the mill, 
\vhich is on the gently sloping bench imlnediately west of Reed Creek. 

In 191s Chapin described tlie workings and ore bodies a s  foilows: (a )  
"The vein has been exposed on the surface for a claim length by 

short tunnels and ogrn rnts. The vein strikes about north and dips west 
a t  a lo\%- angle. The mine is being developed by two paraIli.1 tunnels known 
as  tunnels 2 and 3, driven northwestwal-(1 to intersect the vein. The 
principal work has been done on tunnel 2, which follows a joint plane. 
About 20 feet froin the inouth the tunnel encountered a fault striking 
north to northwest and dipping 45":60° TV. A drift extended northward 
along this fault plane esposed the quartz vein abutting against it. The 
portion of this vein extending from this fault to the  surface has been 
stoped out and nlilled for a part of the distance between t h e  two tunnels. 
At the face of tunnel 2 a short drift was turned off t c  the north and z 
nluch longer one to  the south, following the intersection of another fanlt 
and quartz vein. Both strike about N. 30" E. and dip northwest. The 
quartz vein dips 30". but the fault is much steeper and exposes tlie 
qnartz vein in the northwest wall of the drift. 'rhe quartz here is as 
a whole of rather low grade but carries st,ringers of very rich ore. 

"Tnnnel 3 est'ends northwestward about parallel to tunnel 2. Near 
tile face a flat-lying vein of qua.rtz mas cut and followed southward by 
a drift. Tlle vei.n is a~bont 4 feet \vide but is ba.rren. A crosscut to the 
east cut a small quartz vcin with somc very rich pockets. This vein, which 
is also cut off by a fault, resembles t,he eastern vein in tunnel 2 in char- 
acter, bnt (.orrelations between the veins ~r rpose~l  in the different workings 
have not been established. 

"The ore is tra.nsported by an aerial tramway to a 15-ton Denver 
mill operated by water power. Tlie tailings a re  ponded for future treat- 
ment." 

Since the above was written development work has been continued 
from year to year but in a manner that has not resulted in tile progress 
that should have been made. 

During the summer of 1920 the milling equipment was increased 
by the addition t o  the plant of two mills, one a Straub and the other 2 

(a)--Chapin. Theodore-Lode Developments in the MXllow Creek District. 1918, 
U. S. Geol. Sur. Bull. 712, pp. 176-976. 
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Gibson. There were thus proviiled three distinct types of nllills wiihin the  
same building, the original one being a 15-ton Denver mill. The diffi- 
ciilties arising from the  attempted use of such a vsriety of eqttprnent, 
in cramped quarters and with inadequate power, were inevitably such a s  
might have been anticipated. 

In spite of conditions such a s  above indicated, the Mabel property 
ha9 been quite productive and gives promise of having a snccessful future. 
During the  summer of 1922 an option upon it  was obtained by Bartholf 
and Horning. These experiencct1 prospectors carried forward develop- 
ment work and milled a small output of ore. Later in the year their 
option was taken over by indivicinals identified with the Guggenheim in- 
terests. i t  is understood the new holders wili carry on developrl~ent of 
the property during the conling season. 

TzPkeetna Mine.  

The Talkeetna mine, formerly operated succ.essively by the Matanuska 
Gold Mining Co., the Talkeetna Gold Mining Co., and W. F. Rock, has  
been for the past two years, and is  now, controlled by the  Consolidated 
Cold Mines Alaska, of Spolcane, Wash. This conlpany has extensive 
holdings in the vicinity comprising 60 or more claims. The mine is located 
on the steep ridge forming the north side of the valley of Fairangel Creek 
and is  about 1 mile west of the confluence of that  stream with Archangel 
Creek. The lnine workiligs a re  a t  an elevation of approximately 4,300 feet 
above sea-level. 

The mine is  developed by several tunnels. The main working tunnel 
is sonlewhat over 500 feet in length and is throughout a drift on the vein. 
Chapin states (a) in 1919 that,  "For the first 200 feet from the portal of 
tPe tunnel the vein is from 5 to 18 inches wide, but i t  widens abruptly 
and for the next 100 feet to the  face of the  tunnel is from 5 to 8 feet  
wide and in places contains 5 feet of solid quartz." 

Since Chapin's visit ilevelopnlent work in this tunnel has  consisted 
of adding approxin~ately 200 feet to its length, driving several crosscuts 
from it, and one raise, 62 feet in length. From the top of the raise a 
new level was driven northeasterly on the vein. Work oil this upper 
level showed the vein to  have, in places, a width of from 15 to 20 feet. 

Writing of the vein in 1919, Chapin stated (a )  that "The ore is banded 
rusty white and gray quarttz, with considerable gouge. The quartz contains 
sonle visible gold, and in spots the ore is very rich, but the workable rock 
is  confined to definite pay shoots within the vein." 

John A. Davis of the U. S. Bureau of Mines, who visited the prop- 
erty in  the fall of 1922, says "The ore is free milling and occurs in  a 
shear zone which is  undoubtedly the extension of the one in the Fern mine. 

"The associated minerals a r e  arsenopyrite, pyrite, and a small amount 
of antimonial galena. The  gangue is quartz and decomposed granite. 
The shear zone is  15 to  20 feet in thickness and accompanies a fault 

(a)-Chapin, TheodoreLode Developments in the Willow Creek District, 1919, 
U. S. Geol. Sur. Bull. 714, p. 204. . 

(a)-Op. cit.-p. 204. 
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in the granite, the ore being found cbiefly in stringers of quartz in the 
sbsar  zpne. The strike is N. 60' E., the dip 50" N. The richer ore is 
apparently found in slioots which pitch to the northeast." 

D%riilg the sunlnler of 1922 a crew of  from 15 to 20 rnen were em- 
ployed a t  the property, and clluiilg the fall and w>lter fro111 5 to 7 men. 

The propel-ty is equippail wit11 a coinfortable c a 1 ~ ~ .  situated near the 
workings, and a mill located in the vallcy of Fairangel Creek, 1)elow the 
mine. Ail nc?rial tralnway sc!rves to collvey the ore to the nlill. 011 this 
tramway, a t  1,500 feet, from the inine. is an angle station, froin which 
t h ~  distance to the rilill is 500 feet. The  nill ling plant contains a No. 1 
Denver quartz nlill with a rated c:ap:icity of 15 tons per 24 hours a~atl is 
provided with two bins having a ro~libilled storage capacity of SO tons. 
There is also a t  the milling plant a srnall Ingersoll-liailtl coinl>ressor driven 
by a 15 H. 1'. I'elton whecl. This colilpressor supplies air  for tlriving t.wo 
jacli-llalnnler clrills used a t  the mine tiurii~g tlie season while water-power 
is available. The mill is rloscd (low11 in the fall when the freezcup occurs, 
and 11and drilling is doile in the mine development work during the winter. 

The present Inalrager states that the colllpany intends placing a new 
Marcy rod mill in a plant to be erected during the comir~g surnmcr near 
the confluonce of Fairangel autl Archangel Creelrs. Tlre company also pro- 
poses to ('rect a new power plarht, whicll is to be situated on Reed Creek, 
preparatory to starting a. lower crosscut working tunnel a t  s point about 
250 feet in elevation below thi! present adit. 

Fern M i n e .  

Tile Fern Miue, heretofore referred to as the Fern and Goodell pros- 
pect, i s  situated on tlre west side of Archangel Creek about % mile above 
its confluence with Fairangel Creeli and approxi~nately 5 %  nliles fro111 
Fish-hook Inn. The property is now owncci I)y the Fern Gold Mining 
Co., of Spokane, Wash. The follo\ving description of the ore zone aud 
mine worlrings is given 1)y J .  A. Davis of the IT. S. Eureau of Mines, who 
visited the property in tile fall ol 1922: 

"The ore is free milling gold ore in ;t gangue of quartz and gollge 
and carries some pyrite an(! 'rse~lopyrite. I t  oc,cm's in a shear zone from 
7 to 10 feet in width which accoaipar~ies a well-defined fault and contains 
a n u l n b ~ r  of smn.11 quartz stringers. These usually occur in groups, one 
of wllicll is generally found near the foot wall, one near the middle of 
the shear zone and one near the Iiangirig wall. The emntrance to the mine 
is by means of a tunnel a t  an elevation of approximately 4,000 feet. This 
tunnel follows the veil1 close to the foot wall, wl~ieh is fairly well deter- 
mined but owing to the narrowness of the tunnel the hanging wall was 
not observed. The strike a t  tile breast'of the tunnel is  N. 50 E., the dip 
50 N. The country rock on both sides of the shear zone is granite. The 
tunnel is 3 feet wide a t  the top, 4 a t  the base and 6 feet high, and on 
Noyember IS, 1922, had ' t ~ e ~ n  driven for a distance of 465 feet. 

"A sir-inch Buffalo blower driven by a gasoline engine was being 
installed to force air to the face for  ventilation through a six-inch canvas 
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air pipe. The muck from the tunnel is tramm6d to the surface by hand 
ia 16-cubic-foot steel cars on an 18-inch gsge track co~nposed of 12-lb. 
m.ils. The native spruce used for the tunnel sets is secured in the 
vniiey of Knik Arnl, S or  9 ~riiies dis tar~t  The average size of the tim- 
bers is approximately 6 inch&. No stopes or other levels have been driven 
a? yet, although on Noven?!?er 18, 1922, a raise for a stope was being 
stzrted a t  a point 550 feet fram the portal. Carbide lamps are  used for 
illumination. I t  is planned to use the "filled stope" method of mining. 
in  which the  ore will be sorted roughly under ground and the waste thrown 
back into the  stope. 

"At the time of examination the nline was producing from 15 to 
20 tons of ore per day, all of which was conveyed to the mill by a n  aerial 
tramway 1,300 feet long. The two carrier cables were 5/8-incli in diameter, 
tl-.:! pullbaclr cable %-inch. The buckets liold 500 pounds and i t  required 
about 2 minutes to load the111 and 1 %  minutes to travel from the mine 
down to the mill. On this basis the capacity of the tram would be approxi- 
mately four tons per hour. The mill is operating one 12-hour shift  a t  
present but i t  is planned to initiate two shifts later. 

"The ore is treated by amalgan~ation, the milling equipment corl- 
sisting of a n  eight by ten-inch Denver jaw crusher, a plunger feeder, a 
No. 2 Denver quartz mill and an anlalgamation plate 41/CLx12 feet set  a t  
an 8-degree slope. The flow sheet is a s  follows: 

1. Inclined tramway. 
2. Ore bin, capacity 114 tons. 
3. Jaw crusller. 
4. Ore bin, capacity 25 tons. - 
5. Pluuger feeder. 
6. No. 2 Denver quartz mill crushing to 40 mesl~. 
7. Amalgamating plate. 

The an~alganl from thc plate goes to a retort and the 
tailings go to a settling pond. 

"The mill is driven by a Fairbanks-Morse, type Y. H., single cylinder 
oil engine rated a t  25 W. 1'. and operating a t  325 r. p. In. The value of 
the feed to the mill is reported a t  $25 to $30. The loss in the tailings 
is quite high, the sample from one run assaying over $8 per ton." 

Opal Prospect. 

The Opal prospect, owned by  karsta ad and Laubner of Anchorage, is 
, s i t ~ ~ a t c d  on the west side of Reed Creek and about one mile above its 

confluence with Archangel Creek. I t  is easily reached by road from 
Fish-book Inn. 

The following description of the veins on this property is given by 
Chapin: (a)  

,(a)-Chepin. Thcodorc-Lodc Developments in the Willow Creek District, 1919. 
U. S. Geol. Sur. Bull. 714. 93. 206. 
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"Two parallel veins have been traced by surface pits for two ciaiin 
lengths. The veins strike N. 50" E. and dip 50" NW. The outcrop of 
the upper vein is from 3 to 4 feet wide and consists of quartz gouge 
aic.ng each ~211 ,  inclosing considerable altered diorite, all of wliich car- 
rips gold. The hangii~g wall is mineralized diorite with stringers of quartz 
and also contains gold. The lower vein is from 3 tp 5 feet wide. It  i s  
x a d e  up of stringers of quartz arid gouge in altered diorite and carries 
much pyrite froin which gold may be panned after roasting. A tunnel was  
started in the fall, and work mas continued during a part of the winter." 

During 1920 and 1921 a crossc:nt tunnel was driven a distance of? 
180 feet to an intersection with the lower of the two veins described by 
Chapin. During 1922 drifts aggregtctil~g 100 feet in length were driven 
on this vein in both directions from t h e  crosscut tunnel. The crosscut 
tunnel ,was also extendod a distance of 100 feet. In addition to t h e  
above work 25 feet of open cutting was done on the surface. 

Homebuilder Prospect. 

Tlle Homebuilder prospect is the property of Richter .and IIansen, of 
Anchorage, and lies just northeast of the Opal group, above described. 

The development work on the ground is confined largely to surface 
stripping and open-cutting along the outcrops of the veins. h short  
crosscut prospect tunnel has been driven below the outcrop of the lowest 
vein exposed. 

During the  fall of 1922 the owners were erecting a camp and placing 
machinery upon the  ground preparatory to driving a new crosscut tunnel. 
This tunnel will be a t  a n  elevation of 3,200 feet above sea-level. It  i s  
estimated that  the first vein of the four thus far exposed on the surface 
will be intersected by this crosscut a t  a distance of about 350 feet from 
the portal. The machinery on the ground consists of a n  Ingersoll-Rand 
gasoline driven air  compressor with a rated capacity of 145 cu. ft. per 
minute and a jack-hammer drill. It  is planned to operate the corn- 
pressor during the suninler time by means of a Pelton wheel, with water  
under a 600-foot head. 

During the past fall a tramway 1,060 feet iii Iength was put in place, 
connecting the tunnel site with the  camp, which is in the valley bottom 
below. 

Four men were employed during the winter. 

Gold Mint  Property. 

The property of the Gold Mint Milling Company, locally referred 
to as  the Hatcher property, is situated on the south side of the main 
valley of Little Susitna River, about 5 miles above Fish-hook Inn. I t  
is  reached by trail only, from the automobile road a t  Fish-hook. 

Development of the Gold Min8t property was commenced in 1919 
by J. B. Hatcher. Chapin visited the workings that  year and says of t h e  
veins: (a) 
(a)-Cllapin. Theodore,-Loclc Developlnents in  the  Willow Creek District, 1919- 

U. S. Geol. Sur. Bull. 714, pp. 205-206. 
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"The country rock is gne~issoid quartz diorite. Several veins intersect the  
property.- The upper vein strikes M. 50" W. afia dips 42" SW. It is com- 
p o ~ e d  of 10  to 1 7  inches of bluish-white qiiartz, with considerable pyrite 
and chalcopyrite and some visible gold. The vein has been traced for 
some distance on the  surface and,appen.rs to 1)e persistent. The lower 
vein strikes N. 30" W. and dips 62" SXV. Wlierc exposed by several 
surface cuts the  vein c,onsists of milky-white quartz with rusty streaks 
and blotches from the oxidization of pyrite. Between these two veins 
a r e  two or  three others that  strike about nol-th. These a re  apparently 
bzrren where exposed. The develop~nents consist of a stlort tunnel that 
is being driven on the upper vein and surface pits to prospect the veins." 

Since Chapin's visit approximately 800 feet of tunnels, raises and 
winzes have been driven on the two veins described and in addition several 
open cuts have been dug. 

There a re  now 5 t~uiiials in t.!ie property. T ~ ~ n ~ i e l s  Nos. 1, 3 and 4 
penetrate the lllost westerly v e i ~ ~ ,  \h-11ic:h is that  whose outcrop is at the 
lowest eleva.tion. Tun~ie l  No. 4, which is the main tunnel of the lower 
group, is  a t  an clevat,ion of 2,550 feet above sea-level. It  mas driven in 
1921. I t  follows the vein for a distance of approximately 125 feet. As 
esposed in this t.nnnel tlic vein is of solid quartz but of irregular width, 
being in places but a few inches wide ant1 expanding locally ' t o  a width 
of from 2 t.o 3 feet. Several cross-faults i n t ~ r r u p t  the colltinuity of the 
vein. These a re  of co~nparatively small magnitude but have given trouble 
iri the developinen,t work on this vein. During 1921 a raise, 28 feet in 
height, was driven on an expanded portion of the vein. This encountered 
a cross-fault and was discoiltinued. During 1922 a winze was sunk a short 
distance in from the portal of the tunnel anti a small tonnage of ore was 
ta.ken from i t  and milled. Coi~siderable crosscutting and some further drift- 
ing failed to reveal a mineable tonnage of ore and dnring the early suiniller 
work 011 the developnient of the vein was abandoned. 

Tunnel No. 2, also l i n 0 ~ 1 1  as the "upper" tunnel. is a t  an elevation of 
3,125 feet above sea-level anld is several hundred feet east  of the work- 
ings above described and on a separate vein. This tunnel was commenced 
in 1920. At the tinie of visit in Angust, 1922, it  was approximately 150 feet 
in length and was being driven ahead. A small alnount of stoping was done 
above the tunnel during the pear and the ore produced was milled. A 
tram .line was built connecting the portal of the tunnel with the mill. 
The zone witiiin which occurs the vt>i11 upon which No. 2 tunnel has been 
driven has been faulted with the result that the vein filling has been, 
b~ol icn  up and rendered discontinuous. The material penetrated is frag- 
mental, the larger pieces being separated by streaks of gouge and finely 
divided country rock. The tunnel reqnires careful timbering. The zone 
of fracturing is seven or Inore feet in width and is characterized by a 
reddish-brown coloration due to the presence of oxides of iron. ' Oxidation 
e ~ t e n d s  to  the present limits of esploi-ation. 

. . Tunnel No. 5 was driven in the spring of 1922. I t  is situated between 
tllnuel No. 2 and the "lox-ern workings and is a t  a n  elevation of 2,700 



feet. It  is 48 feet ill le~lgth anti exposes n vein of bai~ded qiiartz in fine- 
grained dark coloretl diorite. The vein strikes S. 35" F,. ant1 dips 50" SW. 

Between t:inne!s NO. 2 and Ko. 5 and a t  an  elevation of 2,925 feet 
there is exposetl by a, large open cut and short t.nnne1 the outc:rop of n 
fault of considerable magnitucle. Tlkc rnain gonge seal11 of this fault 
strikes S. 10" W. ant1 sta.nds 11ear1j. verlic.:tl. Within the limits of the 
fsult zone the finely dividetl diorite is alt,c~ctl to a light gray color :tnd is 
quite extensively pyritizcttl. Mr. 'tIatc:Iler states that fragments of quartz 
i~ the fault n~aterial obtainetl from an opc11 ru t  on the fault about 200 
feet above tne exposure above tlescribetl yieltlctl nlucll frt:e golri upun 
being panned. 

The Gold Mint property is wcll equipped. A fivc-staml) mill and a sub- 
stantial mine camp capable of comfortably acconlniotlating twenty or inore 
men were erec:tcd during 1921. The n~i l l  is situated just south of the 
Little Susitna River, and is col1nec:tcd by aerial tramways wit.h the portals 
of No. 2 and No. 4 tunnels. Wrat,er power is u s t ~ l  to drive t h e  shanlp 
mill and also the conlprcssor which furnishes air for tlie ~aac , I~ inc  drills 
used in all undesgrounii work. 

Other  Propert ies In t he  W i l l o w  Creek Distr ict .  

Besides the mining : L I L ~  (l(~vc:lol)ine~~t above dcsc:rii)etl, assess- 
ment work and prospecting wc:rc: contluc.t.ct1 on nunlerolls grolll)s of clailns 
throughout the district that were not visitctl and details concei-ning which 
were not obtained. 

The c o i n i ~ ~ g  season will, 110 doiibl, be one of ullusual activity ill the 
Willow Creek district a s  a whole. 

IIIIIZ1'AROPI DISTRICT 

Mining activity in the Iditarod district hitherto has been cormfinc~d 
almost exclusively to placer operatioils, ;iltlloug11 so111e g~.ospecting has 
been done for lode deposits and a little clevrlopment work gerIormed on 
outcrops discovered in sevcral places within tlle district. 

Renewed interest in the possibility of successful lotle n i i n i ~ ~ g  in this 
rrgion was awa.kener9 ti~iring the past year I)y t h r  developclent of an auri- 
ferous quartz vein that was discovered in the fall of 1921. 

Golden H o r n  Property. 

The disccvery above mentioned was made by Jerome Warren and 
Rasmus Nielson, who have loc.ated six clain~s along t h e  outcrop. The 
property is now held by the Golden Horn Mining Company, recently in- 
corporated. 

The discovery of the vein was made a t  a point on tlle left limit 
of Otter Creek, about 3 miles above Flat and near the point where t h e  
trzil leading from Flat to Ophir and Tacotna crosses the stream, j/z mile 
above the placer camp Discovery. The group extentis fro111 the above 
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described point along the vein southwesterly across the slopes of Black 
Butte and toward the head of Flat Creek. 

BIr. Warren states that  the vein averages 3 feet  in witlth and is c.om- 
posed of banded quartz granite coulltry rock. The vein is said to lie 
parallel with the contact of the enclosing granite with black slate and a t  , 

an average distance of 500 feet from the contact. 
Mr. Warren also states that  the mineralization of the quartz is 

uniforrll, t11a.t is, not "pockety." ant1 tha t  the ore carries from 770 to 
Sfh s ~ ~ l p h i d e s ,  thc balance being free milling gold. Iteturrls upon sarllples 
said to be representative of the average of the ore exposed by present de- 
ve,lopn~ent work indicate ore that can be profitably mined even with the 
high costs a t  present obtaining. 

During 1922 extensive developnient work was done upon the property. 
A crosscut tunnel, 300 fee; i n  length, was driven to an intersection wit11 
the vein; the vein was drifted upon for a dista1:ce of 340 feet; a winzc 
50 feet in depth was sunk froin the drift; anti a shaft was sunk from tile 
snrfrtce a ciistauce of 45 feet to an intersection with the drift. 

At a distance of severa.1 l~uritlred feet southwesterly from tllc above 
clesc.ribed workings anotller shaft was sunk up011 the vein from the outcrop 
to a depth of 35 feet. At that  point u,atei- wa.s encountered and work was 
discontinued. Nunlerous open cuts ant1 trenches were also dug along the 
outcrop. 

Dt~rirlg thc ycar npproxilnately 1,500 tons of ore a re  snit1 to I I : L V ~  
been produced, oS which 48 tons were shipped to the snleltcr a t  Taconla. 
The existing freight rate on ore from Flat to Tacoma is $51.00 per ton. 

The property is a t  present eqnippetb with a hoiler, a hoist and a 
700-foot steel-rail tram. 

T h r i f t  Qu icks i lver  Property.  

Tht. quicksilver property of the Thrift Rlining Company, situated about 
20 miles sout.hwest of Iditarod, near the head of Iditarod River, was idle ' 

during 1922. 

RUBY DISTRICT 

IAode mining developlnent in the Ruby tlistrict tluring the past year 
\\*.as limited to a sinall area in the TiaiyuEl Mountains, about 20 miles 
sonthwest of Galena, forinerly kno\vn a s  Loudcn. Galena is a river land- 
ing and small town 011 the left bank of the Yukon River, appsoxinlately 50 
miles below Ruby. A trail leads froni this point to tlle mining properties. 

Perseverance Property. 

The Iollowing description of the  mining propertics was obtained by 
Mr. Norman L. Win~mler ,  of the U. S. Bureau of Mines, from Mr. Trick, 
of Kincaid and Trick, owners of the Perseverance claim: 

"The ore deposits occur in small lenses found within a fissure in 
light green schist. The hanging mall of this fissure is  "free." A lime- 
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stone formation is found in the near vicinity of the present workings. 
There is a deep overburden. Lenses of ore a re  found to be small, aver- 
aging from SO t o  100 tons of high-grade galena to the lens. The width 
of the ore ranges from 2 inches to 36 inches. One lens averaged t(i inches 
ia width. The ore deposit has been traced a distance of 300 feet or1 the 
Perseverance claim." 

Farrei l  & O'Brien Claim. h 

Farrell and O'Srien have fo~~ntd. on an at l joi~~ing claim, a sniall ore 
showing nhic!l is thought to occur on the sanle fissure as t h : ~ t  exposed on 
the Perseverance claim. On this clailn a re  two shafts, 40 feet and 30 
feet deep, respectively, from each of whicll 70 feet of drift tunl?el llas 
beec driven. 

There is  also all atlit t.11nne1, 50 feet in length, whic.11 is now caved. 
Aitken ant1 I'rice, who I~eld the property under optio11 in 1921, shipped 

horn i t  144 tons of ore t l i ~ t  is  said to llave averaged 107 oz. in silver 
pcr ton. 

In the spring of 1922 the owners of the r lni~n shipped 50 tons of ore 
to the smelter a t  Bradley, Itlaho. lieturns from this shipmei~t are said to 
have been 107.7 oz. silver per to11 ant1 an avcTl.agc of 'i2.15Sb lead. The 
cost of transporting t l ~ e  ore during the winter fro111 the I)I-operty to the 
Yukon River a t  Galella \\-\-as $30 per ton. 14'reight charges from Galena 
to  Bradley, Idaho, mere $37 per toll. 

LODE MINING IN THE FAIRBANKS 
DISTRICT, ALASKA 

By JOHN A. DAVIS 

Superintendent, Alaska Experiment Station, U. S. Bureau o f  Mines. 

The Fairbanks district co1111)rises a11 area of apl)~.osimntcly 500 square 
n~i les  in tlle vicinity of tlle town of Fairballlis, which is situated on a 
branch of the Tanana R b e r  a t  Lat. 64" 51' N. and I,ong. 147" 53' \Ir. 121- 
though tllel-e was a determined effort as  early as  1905 to find the gold- 
bcaring quartz veins wllicil were believed to exist a s  tlle source of the 
estensive placer deposits of the district, it was not until 1908 that dis- 
coxreries of any importance were made. From that time until 1915 lode 
mining had a rapid growth and attained a prodnct~on valued a t  $350,000 
per year in spite of the difficulties c,aused by clinlate, 11y the l a r ~ e  anlount 
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of overburden (most of which is  perpetually frozen and lnakes the uncover- 
ing of solid rock a n  arduous task) ,  by costly and inadequate tranpsorta- 
tion on river boats able to operate but four or five months during the 
summer, and by lack of fuel due to the rapid exhaustion of standing timber 
it1 the Inore favorable districts. Beginning with 1916 the steadily mount- 
ing cost of supplies caused by! war conditions was added to these other 
difficclties. Prospecting cve~;tually stopped; many of the  lxines were 
forced to suspend opellations and the production of gold from lode mining 
,dropped to $20,000 per ye'ar. 111 1.921, however, the Alaska (Government) 
Railroad was completed fro111 Tideivater a t  Sewarc1 to its noithern ter- 
minris a t  Fairbanks except for a bridge now under construction across 
t h e  Tanana River, and t h e  bettcr shipping facilities thus afforded (despite 
the  transfer across the Tanana) not only for sug1)lies from the States but 
also for  cheap fuel from the colt1 mines in the Nenana field. have caused 
a revjval of lode n~in ing  which i: steatlily gaining headway. In view of 
the  renewed interest thus aroused it  has been deemed acivisal~ie to cum- 
pile and publish a t  this time tlle infortnation availa.ble on the subject of 
lode mining in the Fairbarllrs di'strict. 

DRAINAGE AND TOPOGRAPHY 

The Tanana River, one of the principal streains in Interior Alaska. 
flcws west along the southern edge of the district and joins the Yukon 
about 225 nlilas below Fairbanks. The rivers next in itnporta~lce within 
the district a re  the Chatanilia, near the nortllerll edge, and Goldstream, 
near the center, both fiowing west into Toiovana River, which empties 
into the Tanana 80 miles above its junction wit11 the Yukon. The eastern 
portion of the district is drained by tributaries of Chena River which flows 
through the town of Fairbanks and joins the Tanana 11 rlliles below. 
South of Fairbanlrs the broad, flat Tanana. valley estends for 2.5 to 40 
miles until i t  reaches the northern footllills of the Alaska Range. North 
of the town the surface rises to an upland or  plateau which is inti- 
c:ately dissected by the alluvium-filled valleys of the iarger strea.ms and 
their tributaries whose walls usually rise by gentle slopes to the rounded 
ci ests of the hills, 1,500 to 2,000 feet higher thmi the level of tlie Tanana 
v'llley. 

GENERAL GEOLOGY 

Throughout the Fairballks distric't tlle greater portio~i of the bed- 
rock is formed by a variety of nletamorphic rocks \vllicll have been grouped 
together geologically and ilanled Birch Creek schist. In atldition to various 
types of schists this group also includes quartzites, crystalli~ie limestones, 
altered calcareous rocks, and some granitic gneiss. The rocks are  closely 
fclrled, and fauits a r e  numerous. No fossils have a s  yet been found, hence 
the age is not definitely determined, but judging from structural re- 
lations it  is supposed to be wholly or in large part Cambrian. 

Several varieties of intrusive rocks belonging chiefly to the  granite 
and diorfte groups a re  associated with the schist, and a re  in all likelihood 
not o~i ly  the sonrce of tlie mi~teralization of the district, hut  also a re  



9 0 REPORT OF MINE INSPECTOIL 

the cause of tht. sliattcring of the sc,llist \vhic.h affordeti clianncls Lor the 
circulat io~~ of mineral-bearing solutions. 

ACKNOWLEDGEMENTS 

Tlie writer wislies to express his apprccia.tio11 of t.he c:ool)cration and 
assista.nce in the prepariitioil of this report lic 11as rcceivetl fro111 mine 
tuners and prospectors in tlic ~ a i ~ % a n k s  district, a.nd to acknowledge his 
ii>debteciness to the several autliors of the 1)ullctins of the United States 
Geological Survey listetl below ( a ) ;  especially si11c:e it  has bee11 im- 
possible to give crc11it in in~iividual inst;~nces for il~forrnztion obtained fronl 
these published reports \vhich Iiave been frecly dra\v~l upoil for tlatn of 
e a l y  lode r~liriing activity. 

DESCRlPT lON O F  GOLD M I N E S  AND PROSPECTS 

There are two principal arcas in the Fairbaiiks district whcrc gold 
lode mining has beer1 ~ar t i cu lz r ly  activc, thc first c,c>ntcring aroiii~tl Pedro 
Dome, nllich lies abo11t I S  milcs northcast of Fail-1)anIis; the second srourid 
Estcr Dome, \vhic*ll lies 9 or 1 0  milcs west of tlitx town. For c~onvenience 
the descript io~~s of the various mines will be groupetl accortfing to tlie 
creeks in whose watershed the minc~s are  1ot:atctl. Near I'etlro Donie the?e 
include: Fairbanks Creek, whirh is oiic of the l~t?adwaters of thc (.:hens 
Eiver; Cleary, Little Eldorado. Dome and Vault Creeks, wliicli a re  tribu- 
taries of Chatanilia River, and Pedro Creek, wliicl~ is  one of the main 
forks of Goldstream. In the neighborhood of Ester Donie, the mines are  
folincl chiefly in the watersiic~tis of St. Patrick and Ester Creeks. These 
a l c  headwaters of Cripple Creeli, mhicli joins Chena River a few miles 
bclom Fairbanks. 
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F A I R B A N K S  C R E E K  

Hiyu  Group. 

The Hiyu group consists of ten claims, including the IZeleii S., 
T ~ d d y  R., Hiyu and Nars, situ:~tetl on thc ridge betwee11 Too Nuch Gold 
anr! Moose Creeks, both of ~ i ~ h i c l i  a r e  short tributaries of Fairbanks Creek. 
The property is t\vo mil(,s iiorthwest of Meellan, tlie nearctst postoffice, and 
twenty-five niiies norilleast of Fairbanks. The most accessible railroad 
station is Gilmore, on the Chatani1r;t (liarrow gauge) I)rancli of the 
Alaska Railroad. It  is thirteen nliles by wagon road from the property. 
The  owners and operators of t h e  mine are  Clarence M. Critcs alicl I-Ienry 
Feldmaii. 

The ore is free-milling gold-bea.rirlg cluartz ranging in value Froin $25 
to $35 per ton. The associated minerals a re  chiefly antinio~ly sulfi(le 
(stibliite) although sulficles of lcatl, i ro i~  and zinc occ:ur sparingly. The- 
stibnite often occurs in lenses pi- kicliieys but the amount of sulfides rare- 
ly exceeds five per cent o i  tile total vein material. 111 the surficial por- 
tions the ore is oxitlized and frequently stained to a greenish c'olor due to 
an?imony oxide. No distinct orc shoots have been observed, and if 
secondary enrichlnent has taken place it  is not a pronlinmt characteristic 
0:" the deposit Two distinct periods of naineralization have been recog- 
nized, the first resulting in the depositiorl of the bulk of the quartz and 
some of the gold, the second in the  deposition of the sulfides, the re- 
nlaiuder of the gold and a small amount of quartz. There is  no "barren 
zone," the  values being found pract.ically a t  the grass roots. 

The ore occurs in  fissure veins which cut the iarninatio~is of the 
Birch Creek schist country rocli. Four principal veins have been discov- 
erfd,  one on the Eelen S. claiill and three on the Hiyu axid Nsrs claims. 
The Helen S. vein has been traced (by underground workings and pros- 
pect pits) for a distance of 2,000 fect from the level of Moose Creek across 
the Helen S. and Teddy R. clai~iis to the Hiyu, which is situated near the 
top of the ridge between Moose and Too Much Gold Creeks. It  ranges in 
tllickness from 6 to 15 inches, the average being approximately 9 inches. 
The general trend of the Heleii S. vein is N. 65" W., although local varia- 
tions fro111 this strike have been observed; it  is practically perpendicular 
and intersects tlie veins on the Hiyu claim. The main vein on the Iliyu 
claim has beer1 traced into tile Nars claim, which is situated on the Too 
Mucla Gold Creek slope of the ridge, and' was formerly owned by Nars, 
Anderson and Gibbs. I t  is fro111 10  to 12 inches thick and has a strike 
of N. SO" W. with a vertical dip. At a point approximately 1,000 feet 
fro111 tlie east end line of the claini a smaller vein ranging froni 4 to 6 
inches in thickness, branches frorn the main Hiyu vein' I t  has  a strike 
of N. 75" W. and the dip is  nearly vertical. A third vein , h a s  been dis- 
covered on the Hiyu claim having an east and west s t r ike and a steep dip 
to  the north. I t  should intersect the other Hiyu veins 011 the  Nars claim. 
It  is 1 4  to 16 incl~es thick, but the gold values i t  carries a re  lower 
l11an those in tlie other two IIiyu veins. On the  Nars claini the extension 
oP the inail1 I-Iiyu vein ranges from 6 inches to 2 feet in thickness although 
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in a few places, due to  mineralization of till. wall rock, as  much as  6 
feet might be mined profitably. , 

The ore is not g(>neraIly "frozen" to the na.lls, but gouge ~ h i c 1 1  inigl l~ 
i i~dicate  subsequent movement along the tlirection of tIlc vein is not 
csmzlon. Two intemecting fzu!ts !lave Ijeen cl:served, ho\vevcr, o11e on 
the  Helen S. with a coulpa.rn.tively snlall c1isplac:emcnt to the north, and 
one on tlle IIiyu, with a displacc,lnent of 30 fee't to the s o ~ ~ t l l .  

In addition to liunlerons prospect pits tlle t l eve lop~ne~~t  work 011 

ill:, Itiya gl-or~p c.onsists of t h r e ~  t ~ l n ~ l e l s  and a raise on the lIelen S. 
claim, a tunnel ant1 a shaftG)'on thc Iliyu claiin ant1 n shaft on the Nars 
claim with two sl~ort  drifts at the I~ottorn. The main tunnrl on the Helen 
5 claim star ts  a t  a point about 50 feet above the level ol Moosc Creek 
and extends northwest along the suilie of tile vein for n tli.;lanc,e of 1,000 
fcet. At the 250-foot station a raise has 1)eeri drive11 to the sllrface. A 
s.?cond tunnel a t  the level o f  the crceli also extends along the vein for a 
distance of 500 fect. A third tl~r~nt:i ~ t i ~ r t i ~ ~ g  on tile vein a t  a point ap- 
pl'3simately 175 feet a1)ooe the main tunnel has 1)ecn (lriven a distance 
of 40 feet. It  will bc cxtendntl tllrough tho Tcdtly It. cl;iinl :rntl benea:h 
the rvorkings on the Iliyu c.lni~n. The tunnel 011 the Jliyu starts near 
thc eastern cXnd line of the c la i~n  a t  :i point albout 500 feet ;1110ve t.he level 
oP Moose CI-eel< and extends westwartl along t h ~  rn:~in vein for a clis- 
tance of 1,300 fc~?t .  An additional 200 feet has been tlriven along the 
branch vein tlescl-ibacl above. A shaft, rnhic.1, is now used for ventilation 
but through which a consitlerable tonnage of ore mas hoisted during the 
prospecting stage of dcvelopnlent, extentls from tlle surface to the 800-foot 
station of tlle Iaiyu tunnel. 011 the  Nars claim the shaft is 100 feet 
deep and two drifts, one 50 feet and the other 60 feet in length, have been 
turned off a t  the 60-foot level. 

Overhead stoping i s  c~i~ployed.  The stopes are just wide enough to 
permit work in t,henl, the average I~eing about 2 feet. Chutes are  spaced 
50 feet apart. ('re is deliveretl through them to 17-c:ubic-foot steel niine 
cars and t ram~ned to the surface on an 31s-inch, S-pound track. The 
waste is sorted undergrol~nd anti used to fill the worked-out st,opes. On 
tlic! fIelen S. claim, with the esception of a floor five feet in thickness 
under th? main tr~nncl. all of the ore bet wee^^ tlle creek level and main 
tunnls 11a.s been sto1)ed for  a distance of 400 feet from thc portal, and 
betwr%cal the ~na.in tunnel and the surface of t.he hill for a distance of 
SO0 feet. On the Hiyu claim all of the ore between the tunnel and the 
surface has beell removed for a distance of 1,100 feet from the portal' 
with tbc excay;tiorl of a block 150 feet wide near the aiiddle of the tun- 
nel. A block 75. feet in width and extending to the surface was also 
talren from al)ove the tunnel along the branch vein. The raise on the 
I-Iele~i S. and '  the shaft on the  I-Piyu claixn are  not protected by pillars 
L!lt a.re cribbed carefully and the adjoining stopes have been filled with 
waste No pillars are  left in the stopes and it  is expected to remove 
ultimxtely all the ore both in the IIelen S. a.nd the Hiyu clainis. On the 
Nars claim approxinlately 200 tons of ore were re~noved by the former 
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owners during prospecting. The present owners have not continued this 
work a s  they expect to mine the Nars claim from the tunnel on the 
zdjcini~lg Hiyu claim. 

The property is  equipped wit11 a five-stamp amalga~llating nlill having 
a capacity 01 15 tons in 24  hours. Ore is  hauled with teams from the 
50-ton bin a t  the  portal of the Hiyu claim and dumped into a n  under- 
grountl chute above the main tuniiel of the Helen S. clsinl. Fror; here 
i: is trammed in mine cars 'LO the mill. After passing through a 7 by 9- 
inch Blake crusher, i t  falls into a 40-ton bin from which i t  is fed by a 
Challenge type feeder to the stamps. There a re  five of these in the 
battery, each weighing 1,000 pounds ant1 dropping 95 to 100 times per 
minute. The battery has a - 50-mesh screen, through which the ground 
pulg passes to the amalgamating plate, which is  4 feet wide and 20 feet 
long and is provided vi7ith a nlercury t rap  a t  the  lower end. The tailings 
a re  being collected in  a settling pond for possible future treatment, a s  they 
carry on the average approximately $4 in gold. The mill is  ordinarily oper- 
ated for one 8-hour shift daily except during the winter months, when i t  
is idle. 

I 

Power for the mill is supplied by a 40 llorsepotver Oil City boiler, 
burning wood fuel, consisting, for the past three or  four years', of stumps 
collected from the  neighboring claims, the available supply of standing 
timber having been exhausted. The price of such fuel is variable, but 
on the average i t  is not fa r  from $12 for the equivalent of a cord. The 
Sci!er also supplies power for an Ingersoll-Rand air  colnpressor which 
furnishes air  for a Leyner drill sharpener, four Ingersoll-Rand stopers and 
five jack-hammer drills. 

Work on this property has been continnous, except for temporary 
seasonal interinptioils, since 1912. During that  year grospecting, ~vllicl; 
was conducted by means of surface pits and trenches, revealed several 
v ~ i n s  ranging from 1 to 3 feet in thickness and carrying values of $50 
to $75 a t  the surface. During 1913 the  main tunnel on the Helen S. claim 
was driven 450 feet and the raise a t  the 250-foot station was driven to 
the surface. The creek level tunnel was also started. The following year 
the inain tunnel was extended to 550 feet and the lower tunnel to 450 
feet, both in  ore throughout the entire distance. The stamp mill was 
n?oved to the property from Chatham Creek and began crushing ore 
on September 1st. In 19i5 the main tunnel was extended to 700 feet an(; 
a considerable body of ore between i t  and the lower level was mined and 
milled. In 1916 the  Hiyu tunnel was started and the balance of the ore 
that  has been taken from the Helen S. claim was mined ~11d milled. Since 
1916 work has  been confined alnlost entirely to the Hiyu claim; and 
with one exception this is the  only property in  the  Fairbanks district tha t  
has operated steadily throughout this entire period. As opportunity af- 
forded, during that  time the various interests in  t h e  Nars, Anderson and 
Gibbs claims were purchased, and i t  is the  intention to extend the work- 
i r g s  from the adjoining Hiyn claim into the Nars claim as  soon a s  possible. 
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Ohio Group.  

The Ohio group, which is owned by l'lhornas Gilmore and Gilbert B. 
Steveus, inclucies the Ohio, Mayflower, Early Bird and Grey Eagle claims, 
which are situated on the north side of Fairbanks Creek, a short distance 
west of Too Much Gold Creek. The property is three niiles fro111 M ~ e h a n ,  
the nearest postoffice, a.nd 24 nliles northeast of Fairbanks. The ciistance 
to Gilrnore is 12 miles. 

The principal development work on the Ohio Group consists of a 
cross::ut tunnel which s tar ts  just below the wagon road near the lower end 
o; the property and ruus N. 30" E. f j r  a. tlistance of 1,000 feet and thence 
in ail easterly direction for 150 feet to tlle foot of the "upper" shaft on 
the Ohio claim. At the TOO-foot station a brar~ch tunnel follows a sn~a l l  
stringer for 50 feet in a northerly directibn; near the 800-foot statiop 
there are two branches, one ill a northerly direction 100 feet in length and 
one in an easterly direction 75 feet long; and a t  the 1,000-foot station a 
fa!,rth branch turns sharply to tho west anti connects with the 200-foot level 
of the main shaft on the adjoining Mizpah claim. Tlie total length of the 
tul~nel  froin this shaft to tlie portal is 1,350 feet. Besides this tunnel sev- 
eral prospcc:t shafts varying i l l  degtli fronl 30 to SO feet Ilavt? been 
sunk on tlic, c,la.iliis of the Ohio group and have encountered a variety oC 
stringers ahd veins. 

At t.he 1)ott.om of one of these shafts, which is 2.5 feet deep, tlic?re are  
two veins 15 feet apart, having a strike of approxinlately N. TOVW., with 
a dip of 45" S., but w1iic:h a t  tlle surface a re  only 4 feet apart. The ul)per 
hanging wall of these veins sllows strong slic,kel~sides and pronouiiced 
vertical streaks, indicating a fault plane along which tlie southern block 
has been relatively down-thro\vn. The ore along the foot wall lnerges into 
the schist country roclr. A second shaft which is 57 feet deep has ex- 
goseci all eight-inc:l~ vein l~rtving an east-west strike with a dip of 45" 
N. The ore in this vein, which is also free-milling, is of low grade, per- 
haps $1 or $5 per ton. -4t the botton~ of a third shaft, which is 70 feet 
deep, a drift was started in an oasterly direction and then turned to the 
north. In this drift, which is 70 feet long, a quartz vein 4 to G iriclies 
tl~icli was tliscovet~ed ca.rrying free-milling gold with sorne pyrite and 
stibnite. The vein strikes east and west ant1 dips 46" N. T l ~ e  "upper" 
sha.ft oil t11e Olrio clailii exposed a body of low gratle ore containing a 
iaige amount of sul~lhitles, particularly galena and stibnite. Arld on the 
Early 13ird claim a 25-foot shaft has ~~ncovered  a kidney shaped body 
of stibnite 12 to 15 inches thick. 

The property is equipped with a five-sta.mp mill, which was in- 
stalled in 1915. The ore is dumped from the mine cars as  they come 
out of the tuu~lcl  ovcr a Ilk-inch grizzly. Tlie oversize is crushed in a 
5 by 9-inch I3lalre crusher and falls with the undersize fro111 the grizzly 
lo a small bin from which i t  is delivered to th'e stamps by a Challenge 
fecder. The s t a ~ n p  battery contains five 1,000-pound stamps which drop 
35 tillles per minute and crush the ore through a 40-mesh slotted screen. 
The ground ~ u l p  passes over two 4% by 8-foot an~algamating plates ar- 
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ranged in series with a 1-inch step, between tllenl and having a slope of 
2 iiicl~es per foot. The? lower plate is equipped with a inercury trap from 
which tailings a re  discliarged as waste wit11 no attenipt to save tllern. 
Power- for tlie illill is derived froni a 30-horsepower, loconlotive type, Erie 
boiler, which suppiies stealn for 2x1 S by 10-inch single cylinder ecgine, 
running a t  180 r. p. rn. 'Fhc ~ n i l l  is housed in a neat, well constructed 
building. 

Mizpah Mine. f 

The Mizpah mine, which is owned by Chas. L. Thompson of Fair- 
banks and associa.l.es, is situated on the north side of Fairbanks Creek just 
west of tlie Ohio group. 

Two parallel veins 150 feet apart, having an east and west strike 
and a dip o f  7.5" S., have been discovered on the claim. The first or Rlizpah 
vein ranges fro111 1 to 2% feet in thickness. The ore is chiefly free-mill- 
ing gold-bearing quartz, but shoots of galena and lead carbonates carrying 
high values in silver occur a t  irrcsgnlar intervals. Ail inclined shaft has 
becn sunk on this vein to a depth of 220 feet a t  a point 250 feet from the 
east end lint. of the claim and drifts along t.he vein in both directions have 
been driven :it the SO, 160 anti 220-foot IRVPIS.  At t l ~ e  SO-foot level the 
drifts ,arc each 100 feet  in lengtli: a t  the 160 and 220-foot Icvels the east 
drifts are 100 feet and the \vest drifts 175 feet in le~igth. Tilc cast drift 
on the 220-foot level connects with the Ohio tunnel. .App~.oximately 1,500 
tons of ore, the average value of which is reported lo  have been $25 per 
tcn, have been stoped from these drifts and milled a t  the Ohio and otlier 
neighboring mills. The second vein is 5 to 16 iuclies wide and carries 
approxin>ately 20 per cent stibnite with solile free goid in a quartz gangue. 
A shaft has been sunk to a dcpth of 120 feet 011 this voin. 

W a r  Eagle Group .  

The War Eagle group is s~ tua ted  on tlie divide between the head- 
waters of Fairbanks and Wolf Creeks, arid includes the War Eagle. Leroy, 
rionecr, Iron Mask and Black Warrior claims, exte~lding fl-urn west to 
cast in the order named. Tliey are  four nliles west of Meellan. 

The bulk of the work for this group has been done on the Pioneer 
ciaim, where several shafts and a number of prospect pits have exposed 
an antimony bearing veil1 18 inclies in thickness, having a strike of N. 
35" E. and (lipping SO" N., together with three free-niilling gold quartz 
veins ranging in thickrless from G iliches to 14 inches. A small tonnage 
of ore has bren shipped to various custom mills in the district from a 
part of which exceptionally high returns are  reported. 

CLEARY CREEK 
RexaII Mine. 

The Rexall mine is situated near the head of Wolf Creek, the east- 
ernmost branch of Cleary Creek. I t  is 2% miles southeast of Cleary post- 
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office and 6 miles from Chatanika, the termillus of a 35-mile narrow gauge 
branch of the Alaska Railroad. 

The mine was opened by a tunnel running N. 25" E. along the strike 
of a 3-foot quartz vein \vhich dips 25" NW. At a point 140 feet fr6m the 

portal a snlaller east-west vein dipping 60" N. was intersected and since 
this carried higher v a l ~ ~ e s  in gold, subsea_uent work was confined to its 
exploitation. I t  varied from 12 to 16 inches in width, the vein material 
being chiefly quart;. and containing but a sillall amount of sulphides. A 

well defined and slicliellsided gouge seam occurred on the hanging wall. 
A shipnlent consisting of 25 tons of this ore was milled a t  Fairbanks, 
from which an average recovery of $112 per ton is  reported. The develop- 

ment worlr on the vein consisted of 500 feet of drift, several raises and a 
winze. A iriiIl was erected on the property, consisting of a Blake crusher, 
a Joshua Hendy 2-stamp mill and a n  amzilgamating plate. The stamps 
weighed 1,000 pounds each and mere s e t  for a n  8-inch drop. The mill was 

run by a n  Otto gasoline engine, which also pumped water @s tbe mill 
from a well beneatlr the engine room. The mill was later sold to  the own- 
ers of t h e  David mine and moved t o  SIroogy Gulch. 

Homestake  M i n e .  

The Roinestake nliile is situaied on Wolf Creek, a short distaoce above 
the Rexall. 

Early prospecting revealed several promising veins on the sur- 
face and a tunnel was driven 750 feet in a southerly direction to inter- 
s ~ c t  them. The first one of ilnportallce was encountered a t  a point 320 feet 
from the portal. It  has an east-west s t r ike and dips 45" S. It  varies 
from 3 to 12 inches in, width and in places carries high values in gold. 
The vein matter is chiefly quartz containing small amounts of antimony, 
copper and iron salphides. Drifts were turned off to the east and west 
along i ts  strike. 

In the  west clrift a small pocliet of high grade ore was found a t  a 

distance of 50 feet from the tunnel. 111 the east drift the first 90 feet from 
the tunnel were low in gold c,ontent, but ,the nc:st 160 feet mere driven 
through a good ore shoot ctbout 12 feet hiah. The drift extended 50 feet 

beyond this through barren inaterial to a 1)oilit 300 feet from the tunnel, 
where the  vein mas split up into several stringers. At a point in the east 

rllift 135 feet fro111 the tunnel an inclined raise driven 150 feet up the 45" 
slope shower1 the vein to be continuous t.o t h o  surface, although lnuch 
of it  was barren. A secoild rich shoot was found, however, 30 feet above 
the drift. I t  was 10 feet high and extended for more than 100 feet along 
a hoi-izolltal pitch. The thickness of thc  vein averaged 9 inches in this 
shoot. A second raise in the east drift a t  a point 235 feet from the 
tnnnel disclosed another shoot of high grade ore a t  a point 100 feet above 
the drift. The 've in  in this shoot averaged 5 inches in thickness and had 
a strike of N. 68" E. and a dip of 40" S. 

The second vein was encountered 600 feet from the portal of the 
tunnel. It  strikes N. 60" W. and dips 45" N. The vein matter is  chiefly iron 
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stained quartz in  which visible particles of gold a re  occasionally found. 
Sulphides a r e  not abundant, although stibnite, pyrite and chalcopyrite 
were observed. A drift was turned off ?or 100 feet along this vein, in 
which i t  averaged one foot in thickness. At t h e  face of the drift i t  
pinched to a seam of gouge. 

Pennsylvania Mine. 

The Pennsylvania mine is situated about a quarter of a mile south- 
east of the Rexall near the top of the divide between Wolf and Fairbanks 
Creeks. I t  lies but a short distance north or the War Eagie group. 

The principal work a t  this inine ' consists of an inclined shaft 150 
feet deep which was ~11116 on a veil1 about a foot thick, having a strike 
of N. 76" W., and a dip of 58" S. Short drifts 25 to 30 feet long were run 
t c  the east and west a t  the 50-foot level, from which a small tonnage 
of selected ore was mined. 

The property was equipped with a Little Giant mill, having a capacity 
of 8 to 15 tons per day. From the mill the  ground ore passed over 
amalgamated plates and hence through a launder to a Monarch table. 
Tbe mill was situated on Fairbanks Creek about a half mile from the  
property. 

C h a t h a m  Mine.  

The Chatha111 mine is located a t  the  head of Chatham Creek, which 
joins Cleary Creek about a mile above the mouth of Wolf Creek. The 
uiine is three miles from Cleary postoffice and a half a nllle southwest of 
the Homestalre mine. 

The ma.in vein, which ranges in  width from 6 to IS inches, has  a 
strike of N. 60" W. and dips 65" to 80" SW. After i t  Imd been tra.ced for 
more t1i.a.n 500 feet by surface excavations, a crosscut tunnel was started 
ill tile side of the hill 180 feet below the outcrop. The tunnel intersected 
thc vein a t  a distance of 200 feet from the portal where drifts were 
turned off along the vein to  the northwest and southeast for distances 
of 400 and 500 feet respectively. Raises were driven a t  35-foot intervals 
frcni the drifts,  ,several of them extending to the  surface, and nearly all  
01 the ore was stoped out for '  a distance of 175 feet from the tunnel to 
the northwest and 225 feet to  the southeast. 

The vein material is chiefly quartz containing a small amount 
of arsenic, antimony and iron sulphides. Faults of small displacement 
&re a conlnion occurrence and some movement has also taken place along 
thz strike of the vein. Although the value of the ore, which is  repoeed 
to be $25 to $40 per ton, varies from place to  place, the  vein contains but  
few barren spots on the  one hand or grade pockets on the other. 

The main tunnel was extended to a distance of 1,300 feet from the 
portal. At the 850-foot station a second vein carrying a large percentage 
of stibnite was encountered. I t  strikes N. 70" E. and is practically vertical. 
A raise was driven 100 feet to the surface, and during 1916 a considerable 

twmnage of antimony ore was mined from it. What is probably a con. 
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tinuation of this stibnite vein cuts the ~naiil  gold-bearing vein ill the east 
drift a t  a point 150 feet  from the tunrlel. 

The property is equipped with a 4-stanll) ~ni l l  consisting of two bat- 
teries of two 1,000-po~~nd stan11)s each, crnslli~lg the ore to 40-mesh. The 

glountl pulp passes over a.lnalganlatirlg plates equipped with mercury .traps, 
the tailings going to waste. The nlill is situated on Chathaill Creek about 
+ mile below the liline. 

Pioneer Mine. 

The Pioncer ~ u i n c  is locat$ o n  the east side of Chatha~n Creek, 
about three-quarters of a inile above tlze lnouth. 

The underground worki~lgs a t  this groperty, w1iic.h was one of the 
first lode mining operations in the district, have long been inaccessible. 
They are reportetl to consist of an adit 125 feet long and a shaft about 
100 feet deep with drifts to the east anrl west a t  tile bottom, from which 
200 tons of ore were treated a t  the mill erected in 1912. 

It contained five 1,000-pound stanlps of the Josliu:~ IXendy patterll, 
drnpping 100 t i ~ n e s  per minnte. The ground pulp passed over two n i~~a lgn-  
nlatiol~ plates, placed in scries, and fitted with a mercury trap and auxil- 
iary riffles. It was sold to Crites and Feltl~llan and movetl to the IIiyu 
group on Fair1)ank.s Creek in 1914. 

Free Gold Mine. 

Tlle Free (:oltl mine, also ki~own as the 1tlioacls-lfall property, is 

situated on the east side and near the mouth of Dedrocli Crcclr, which 
florvs i11t.o Cleark Creek a half mile west of Chat,ham Creek. The mine 

is two miles soutilwest of Cleary postoffice and 25 inile,s northeast of 
I;airba.nks. The clistance to Chatanika, the nearest railroad station, is six 
iniles over a, fairly good. wagon road. 

The ore deposit occurs in a scries of fissure? veins, c~ons i s t i~~g  of a 
1;lzin vein which ranges from 1 to 3 feet in thickness with a snlall parallel 
stringer allout 25 feet distant 011 enc:h side. The gold is irregularly dis- 

tributed through the vein material and in nzost cases uncon~l~illed ivitli 
other minerals. In p1,ac.e~ it  is more a.bundant near the walls of the 
vein and a t  others the vein is richest near t h e  center. Tlle sulpllides of 

arsenic and aritilno~ly a re  oft.en founci associntcd with the gold in slnall 
amounts. The sulphides of zinc, lead, c:opper ant1 iron are  also occasion- 
ally present. Thc gold values appear to be higher wherever the qualltity 
of sulphides is grea.ter than usual. The vein nlaterial is grayish white 

opaque qr~art,a, \\rhich is usually colnpact in texture. 
The banging and foot walls arc Birr11 Creek schist and the vein cuts 

t h e  larnieation of the schist on a strike of N. 65" W. to N. 75" W. and 
at  dips varying from 55" S. to 63" S. A nunlber of instances of faulting 
have been observed and near the portal of the main tunnel the rock has 
been so thoroughly sliat,tered and broken tiiat the vein is almost unrecog- 
nizable for a distance of 2'00 feet. Two sets of faulting have been recng- 
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ilized, one across the veil1 with a hlgll ~nc l~na t ion ,  the  other nearly 
g3rallel and practically flat. The displace$lent is usually small. 

Eese, a s  Irk the case of Illany other Inlnes 111 the d i s t r ~ ~ t .  the gold 
has  evidently heen introduced a t  two d ~ s t ~ n c t  perlods, although these 
may not have been separated by any apprc~iab le  geologic time. Diiriilg 
the  'first period most of the  quartz which forms the bulk of the vein and 
some of the gold were deposited Tlle second geriod resultetl in the intro- 
duction of the sulph~des, a small amount of quartz and the remainder of 
the gold. 

Developnlent work a t  the property includes a main tunnel, starting 
about 50 feet above the level of the  creek, an intermediate adit known 
a s  the Penrose tunnel 150 feet higher, and an upper adit 50 feet above 
the  Penrose 'I'he niain tunnel is 1,300 feet long, the intermediate tunnel 
260 feet and tlle upper adit 200 feet. At a poirlt SO0 feet fro111 tile portal 
of the main tunnel a wi~ize follows down the vein for a distance of 112 
feet. Drifts, aggregating 3.200 feet in  length, have bfe~z driven in both 
directions along the vein a t  the 70-ioot level and a t  the bottom of the winze. 

The property is equipped with a mill situated near the main tunnel 
in which tlie ore, after preliminary reduotion in a jaw crusher, mas fed 
t o  a stanlp battery co~ltaining five 1,000-pound stamps. These crushed 
the ore througll a 40-1nesI1 screen, after which ~t passed over amalgamating 
plates. The talllngs were treated on a canvas table where some of the  
slimed sulphldes were removed a s  concentrates and shipped to a smelter. 
The mill has a capacity of 17 tons in 24 hours. The value of the ore fed 
to  the nil1 urhile the property was bcing o ~ e r a t e d  is  unknown, but it  is  

believed to have been $30 o r  $40 per ton. 'The loss in the tailings is  re- 
ported to have been high. 

The mine was discovered in 1908 and during the following year the  
vein was traced for 800 feet along the outcrop and the  ~ n a i n  tunnel driven 
90 feet. In 1910 the tunnel was extended to 650 feet. By the entl of the 
following year 1,200 feet of underground work had been completed and 
the mlll erected and put in operation. During 1912 the lnalll tunnel was 
extended to 975 feet, the intermediate and upper tunnels were started and 

the xinze mas sunk to a depth of 20 feet. By the end of 1913 tlie maln 
tunnel had reached the 1,280-foot station, the iilter~llediate tunnel 
had been drive11 to 300 feet and the upper tilr~nel was 200 feet  
long. The winze was sunk to a depth of 112 feet and drifts aggregating 
1,000 feet in length were turned off a.t the  70 and 110-foot level< The 
main and interlllediate tunnels were connected by a raise and much of the  
ore between them removed. Approsimately 3,000 feet of development 
worli were done durlng 1914, of which 2,000 feet was on the 70 and 110- 
foot levels of the winze, and 1,000 feet consisted of connections between 
the various levels. The mill operated 350 days during the year. An addi- 
tional 200 feet of underground work was done the following year before 
operations were suspended on September 10, 1915, because of the In- 
creased operating expenses due largely to the high cost of fuel for pump- 
ing the water from t h e  l o w ~ r  I e v ~ l s .  They have not been resumed, al- 
though the mill has been usetl since then for short runs by other ~ a r t i e s .  
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The total production of gold froin this property is reported to  have been 
approximately $600,000. 

Wyoming Group. 

The Wyoming group consists of nine clainls, incllading the Alab.ama, 
Celifornia, Pauper's Dream, Texas and Wyoming, situated on the ridge 
between Bedrock and Chatham Creeks above the Free Gold Mine. 

011 the \Vyomlng claim a n  east-west vein 1 to 2 feet thick, con- 
sisting chiefly of quartz carrying free gold, has been opened by a tunnel 
I65 f re t  long and a wiilze 50 feet deep. The tunnel s tar ts  on the  east  
side of Bedrock Creek about 1,000 feet south of the Free Cold mine. The 
~ i c z e  star ts  near the nliddlc oi tlle tunnel and follows a 60 dip which 
flattens to 50" near the  bottom. The vein has been traced into the 
neighboring Alabama claim by a series of open cuts on the surface. 

An east-west vein, having a dip of 60" S., has been exposed on the  
California claim. It  contains from 1 t o  3 fpet of free-milling gold quartz. 
A shaft has been sunk on it  for 60 feet, and near the bottom tho dip of 
this vein also flatte~ls. 

A third vein which has a north-South strike and a steep dip to the 
west is exposed on the Texas claim north of the California. It  has bee11 
traced across the latter claim into the Pauper's Dream on the south. The 
vein is from 2 to 4 feet wide and has a steep dip to the north. I t  differs 
from the other two veins on the property by carrying a rather largc 
amount of sulphides consisting mainly of arsenopyrite. 

Tolovana M i n e  
The Tolovana Mine is situated near thc lnouth of Sliillow Creek, a 

tributary of Cleary Creek, lying about a half a mile west of Bedrock 
Creek. The property is 2% miies southwest of Cicary postoffice and G 
miles from Cliatanika. 

The main development col?sists of a tunnel that runs N. 75" E. for 
130 feet  along a vein or shear zone coriiposed of a number of snlall quartz 
stringers ranging from less than I inch up to 3 inches in thickness. From 
this point the tunnel follows a fault, which has offset the vein for 30 feet 
to the north, and then along the  vein for 200 feet. An inclined shaft 100 
icet deep has been sunk on the vein near the  mouth of the tunnel, and a 
winze in the tunnel a t  a point 100 feet froin tlle portal is also 100 feet 
d-ep. A drift connects the  bottom of the shaft and the winze, and most 
of the ore between them has been mined a ~ l d  milled. A drift also extends 
east from the 50-foot level of the  winze until i t  enconnters the fault 
discovered in the main tunnel. 

The ore in this lode is  white, milky quartz interbanded with schist. 
The gold in  it  is free milling but appears to have some association with 
the small quantity of sulphides, chiefly stibnite, scattered through the 
quartz. The stringers a re  usually "frozen" to the schist, which on that 
account forms a considerable proportion of the ore going to the mill. 

i. 
About 100 feet south of the mair, tunnel s 50-foot shaft has exposed a 

vein of quartz ranging from 1% to 3 feet in width and having two well 
defined walls. Drifts,were run 15 and 20 feet to the west and east, re- 
spectively, along the strike of the vein, which dips 50" S. I t  carries a 
considerable amount of s t ~ b n i t e  and free gold is  visible both in the stib- 
nite and in the  quartz. 

A sllgft Iias also bersn sunk on ari adjoining claili  lying northeast of 
the Tolovana claim to a depth of 100 feet, froin the 50-foot level of which 
drifts were turned off to the east and west along the vein for 50 and 30 
feet, respectively. From the end of the west drift a raise ~ v a s  driven to 
tlnr surface and the block of ore between the raise and the shaft was 
mined and milled. The vein contains quartz and stibnite, with snlaller 
quantities of other sulphides. 

~ h e " o r e  was @rigi~lally treated in a Iluntington mill, but this was 
replaced in 1912 by a 2-stanip Nissen mill. The stamps welgli 1,300 pounds 
each and crush tlle ore through a 40-mesh screen. The pulp then passes 
over the amalgamating plate, after which the sulphides a r e  removed from 
tile tailings by an ei~tlless conveyor belt operated solnething after the 
principle of a Frue vanner. The  capacity of the mill is G to S tons per 24 
hours. I% 

Eldorado Mine. 

The Eldorado mine is situated on the headwaters of Cleary Creek 
about half a mile southwest of the Tolovana mine. 

The developmellt consists of 2 shafts and 3 drifts on a vein from 
3 to 5 feet wide, striking N. 35" E. and dipping 85" N. The southwest- 
erly shaft is  45 feet deep, 4 by S feet in size.and is timbered and cribbed. 
From the bottom drifts have been driven along the  vein in both directions, 
the one to  the solithwest being 30 fcxet and the ozle to the northeast 45 
feet i;z length. They a re  timbered only where iaecessary and a re  4 by 
6 feet in size. Starting a t  a point 15 feet from the shaft along the south 
side of the northeast drift, a stope has been mined which is 25 feet long, 
20 feet witle and 12 feet high. A body of silver bearing galena 2 to  3 
feet in  thickness was mined from this stope, and. shipped to the smelter 
a t  Tacoma without concentration, but around the edges of the stope pyrite 
and zinc blende became predominant and further mining was discontinued. 
The ore body in the stoge, before its removal, was found in practically 
a horizontal position, in contrast to the vertical position of the  vein. 

The northelasterly shaft, which is 4 feet by 6 feet in dimensions, has  
brcn sunk to a depth of 35 feet a t  a point 200 feet from the first shaft. 
It is also timbered to the full depth. From the bottom a drift extends 
for a distance of 45 feet southwest along tlle vein. 

The ore contains a complex mixture of pyrite, galena, zinc blende and 
stibnite in a gangue composed largely of quartz. The country rock in 
the vicinity is highly metamorpllosed limeetone. The different minerals 
conlposing the ore a re  intimately intermixed and, generally speaking, the 
size of the individual crysbals is small. The ore carries silver in the 



proportion of 2 to 2% ounces of silrer per ton for every percent of lead. 
The most of tile silver is contained in the galena but tilere is, ill addition, 
no doubt a small alnoulft of silver nlincral prcsel~t--.gossibly a sulpllide 
or antimonide. In the oxidizcc! pcrtio:: oC the  vein, which extends to a 
depth of about 30 feet from the surface, the pyrit,c is changed to limonite 
an0 a part of the galena to ca.rbona.te: the zinc content is extreiilely low, 
and the presence of silver c:hloride is suspected. 

Approximately four toils of this ore was tested a t  the Alaska Statioll 
ol the Bureau of &lines in 191s. ant1 a mill was designed for the treat- 
ment of the ore, the constr~~ct ion of \vhich, howevcr, was not recommended 
until a much larger t,omlage of ore hati been blorked out. The lessees were 
uuable to (lo this a t  the time for financial reasons and the property 
has remaincc: idle. 

LITTLE ELDORADO CREEK 
Newsboy Mine. 

The Newsboy nlirie is situated a t  the head of Little Eldorado Creek, 
just over the dividc from Clcary Creck. It  is miles from Gilmore sta- 
tion on the Cliatanilia branch of the Alaska Itailroad. 

Thc vein trends N. 40" E. with a dip of 73" NW., an(! averages 2 or 
3 feet in thickness. In places, however, the vein splits and enc:loses a 
horse of highly mineralized schist, permitting the mining of 12 to '14 
feet of ore. Fine grained quartz is  the most abundant mineral but the 
vein carries a larger proportion of sulphides than nlost of the other mines 
in the district. The sulphides are  chiefly pyrite and stibnite. 

The mine has been developed by an inc:iineci shaft 350 feet deep. 
Drifts aggregating inore than 1,500 feet in length have been turned off 
a t  the 60, 115, 150, 215 and 315-foot levels a.nd iuost of the ore between 
the upper levels has been stopeil out for a tlistance of 75 to 100 feet froill 
the shaft. Mining operations a t  this property were seriously 1l;~mpered 
by an extremely coml~licated systeln of fai~l ts  a t  wllich the best ore ter- 
minated abruptly, particularly that northeast. of t h c  shaft. In the ab- 
sence of a kno~vledge o f  the exact relation and co~nposits result of' this 
faulting, several hundred feet of drifting failed to locate the -7ein again, 
and in 1915 the mine was c:loscd down for lack of funds, in spite of a 
production ol nearly $150,000. 

The ore was milled in a 5-stamp EIendy mill ahic.11 was origiriallj- 
set up near the collar of the shaft but was later (1912) moved to a s i te  
on Cleary Crceli opposite the mouth of Willovv Creek, where a Inore acle- 
quate supply of water is  available. The tailings from the amalgamating 
plates were treated 011 a No. 2 Deister concentrator in order to save the  
sulphide in the ore. 

DOME CREEK 

Soo Mine. 

The Soo mine is situated a t  the head of Dome Creek, about four 
miles east of Ridgetop on tlle Chatanika branch of the Alaska Railroad. 

The property, which locally *is sollletinles called the Spaulding m i ~ ~ e ,  in- 
cludes anlong others the Wild Rose, Soo, Waterbury and Carnation claims, 
which trend from west to  east up tlle steep slope a t  the  heacl of the creek. 

The principal tleveloplnent work centers arouna a n  inclined shaft 
nsa.r the end line.between thc Wild Rose and Soo c:lailns. I t   follow^ 
the vein, a l l i c l ~  has been named tlle Wild Rose, to a depth of 100 feet  and 
drifts 440 anti 300 feet  in  length have been turned off to the east a t  the 
50 and 100-foot levels, respectively. Most of tlle ore between these levels 
has been lnind and milled.. A second shaft was sumli on the sanle vein a ' 
short distance to the west Fro111 which some ore was also mined and nlilled. 

The Wild Rose vein has a n  east-west trend and a steep dip to tlle 
north. The ore'is chiefly qnartz containing bnt a small amount of sul- 
phides, mllic,h include stibnite and galena. Several faults of relatively 
snlall displacement were encountered in mining. The width of 111~: vein is  
irregul;tr, in some p1ac:os being a mere seam of gouge, and a t  others 
widening to a s  much a s  seven feet. 

A second vein, which a.lso has an east-west trend and a steep dip 
to the 11ort11, has  been named the Soo vein. At the west end line of 
the Soo claim the vein is 1535 feet north of the Wild Rose, tvhile at the 
east end iine of the  Soo c l s ~ l n  the distance between the veiils is only 60 
feet. I t  iias been prospected by a. shaft 100 feet deep a t  the east end 
of the Soo claim and by a crosscut t~unnel near the center of the claim. 

The mine is  equipped with a 2-stamp Joshua Hendy mill, situated 
on Dome Creek half a nlile from the mine. The ore was crushed a t  the 
mine before being hauled to the mill. The stalnps weigh 1,000 pounds each 
and crushetl the ore through a 40-mesh screen. The tailings fro111 the 
plates were Aischarged into a Pierce a~nalgamstor  which a u g h t  any quick- 
silver or rusty gold that  passed over the plates. The capacity of the 
nlill is reported to have been, 10  tons in 24 hours. 

V A U L T C R E E K  

Fredericks Mine.  

The Frederirks nline is situated on the ridge between Vault and 
Doine Creeks. The Chatanika branch of the Alaska Railroad crosses the 
property, although Ridgetop station lies about a mile to  the north. 

The property is developed by two shafts and a series of open cuts. 
The western shaft is  300 feet deep and from it levels have been turned 
off along the vein in both ciirectiorls a t  the 100, 200 and 300-foot levels. 
These workings have exposed a fissure vein about three feet in width 
which strikes N. 70" W. and dips 70" N. a t  the surface but flattens to 45" 
a t  the bottolll of tile shaft. The chief vein material. is  quartz containing 
solne free gold and, in places, considerable masses of stibnite. The east- 
ern shaft is 100 feet deep and in it  the SO" dip of the vein does not change 
in depth. The mineralization a t  this point has taken glace in  a fissured 
zone which has no well defined walls. 
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PEDRO CREEK 
Rainbow Mine. 

The Rainbow mine is situated a short distance north of the junction 
of Skoogy Gulch with Twin Creelr, which is one of the principal tribu- 
taries of Pedro Creek. The distance to Gilmore, the nearest point on 
t i e  Chatanika branch of-the. Alaska Railroad, is five miles. 

The ore occurs in a fissure vein having an east-west trend and a 
vertical dip. Tlle vein averages from 10 to 12 .inches in tilicliness and 
the vein material is glassy quartz containing rarely more than three per 
ctmt of sulpllides. The chief sulphides are pyrit,e, arscnopyritc and stib- 
nite, bud: galena and sphalerite have been identified. Visible gold is rare, 
although the ore is free nailling. At the \vest end of the property the 
vein intersects a granite dike, which dips N. 45" E., but in tllc rer~lainder 
of the property [the walls of the vein a r e  schist. The ore occurs ill shoots 
which dip 45" E., ,t.l~ree of whicll were encountered in the 600 feet of the 
vein exposed on this and the adjoining property, the David. 

Tllc ore from the Rainbow mine has been taken out tllrough a 
sha.ft 130 feet deep, \vhich was su11Pr :it a point 250 fcct east of t l ~  enlti 
line of th r  c:lsim. From tlle 100-foot level of the shaft  drifts were rull 

along the  vein for 125 feet to  the  east and 250 feet to the west. Chutes 
were spaced a t  35-foot intervals in the drifts. Approximately 1,500 tolls 
of ore, wlnicll is reported to have averaged $25 per ton, were milled 
before the property became involved in litigation which lasted from 1914 
to 1920, during which the mine was idle. 

David Mine. 

The David mine is located on Skoogy Gulch, atljoining the Rainbow 
mine. 

The vein, which is the western extension of the Rainbow vein, ranges 
from S to 10 inches in thickness and has a n  east-west trend wit11 a verti- 
cal dip. The character of the ore is similar to that  found in the Itainbow 
mine. 

The property was developed by an adit starting on tlle east side of 
Skoogy Gulch about 20 feet above the creclc level and running 300 feet 
east to the end line of the Rainbow claim. All of the ore between the 
tunnel and the surface bas been mineci and milled. 

The mill contains a 7 by 9-inch Elalre crusher, two 1,000-pound Josllua 
Nendy stamps, dropping 92 times per nlinute and crushillg the ore through 
,a 40-mesh screen, a silver plated a~nalgamating plate 4 by 16 feet, a 
Fierce amalgalnator and a 6-foot Johnson vanner. Power for the mill 

is derived from a 40-horsepower Erie boiler, burning wood fuel. It also 
supplies the power for tlie Ingersoll-Rand a i r  compressor which furnishes 
a i r  for the drills used in mining. 

Anderson and Burch Mine. 

The Anderson and Burch property is  situated three-quarters of a 
mile above the month of Granite Creek, which flows into Pedro Creek 
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just below the mouth of Twin Creek. It is 4% miles from Gilmore. 

The principal feature a t  this property 'is a lode, ranging from 35 
to 45 feet in thickness, composed chiefly of quartz with a small amou~l t  
of pyrite, arsenopyrite and stibnite. The  ledge was first discovered in a 
shaft 35 feet  deep on the east side of the creek, and a cross-cut tunnel 
nearly 400 feet long was driven, from a point just above the creek level to 
intersect the vein. An SO-foot crosscut, starting a t  a xsint 250 feet from 
tke  mouth of tile tunnel, also cuts the lode which crosses the main tunnel 
at a n  angle of about 45". A shipment of several tons of ore take11 out 
\ V ~ L ~ ? I I  driving this crosscut was tested a t  the Citizens Test Mill in Fair- 

..banks and an average of $5 per ton in gold is reportctl to have been re- 
covered. 

The tunnel intersects two other lodes, one about 1S feet thick a t  a 
distance of 50 feet from the portal, the other 57 feet thick a t  a distance 
of IS5 feet. The first lode is a brecciated zone in the schist containing 
a number of small quartz stringers carrying pyrite arid arsenopyrite. Al- 

tl\ough occasional rich specimens have been found, the ore a s  a whole i s  
low grade. The second lode contains horses of schist between quartz vein 
matter  interspersetl with seams of blue-clzy gonge. Xrsenopyrite xnd 
pyvite a r e  pro~ninellt cormstitue~lts of the vein matter, which is low in goltl 
content but contains s a ~ n e  silver. '3 

S A l N T  PATRICK CREEK 

Billy Sunday Mine. 

The Biiiy Sunilay mine, fornieriy known a s  the Leah or ~ i l e  S ~ n i t h  
and  McGlone property, is situated on the eastern flank of Ester Dome, 
near  the head of St. Patrick Creak. It  is 1'/2 miles fro111 Berry, the nearest 
postoffice, and 11 miles from Fairbanks. The distance to Happy, wl~ich is 
t t c  nearest rz~ilroad station and the junction point between the Cllatanika 
branch. and the 1nai11 line of the Alaska Railroad, is 2% miles. 

The undergroulld work includes two inclined shafts, one of thein 195 
feet and the other 100 feet deep, together with about 500 feet of drifts 
and levels. At the 60-foot level of the  main or  deeper shaft one drift 
runs 100 feet northeast, where it connects wltll the other shaft, and an- 
other  drift runs southwest for 120 feet. At the 120-foot level drifts run 
to the  northeast and southwest for 60 and 125 feet, respectively. At the 
bcttom of the shaft a drift runs 60 feet northenst and another 50 feet south- 
west. A 50-foot crosscut was driven in a southeasterly direction from the 
north drift on the 120-foot level, and a winze sunk to a depth of 70 feet 
from the  end of the crosscut. Most of the ore has been mined for a 
distance of 60 feet on both sides of the  shaft between the 120-foot level and 
the surface. 

The ore occurs in  a fissure vein from 2 to 5 feet thick, having a 
s t r ike of N. 35" E., and a dip ranging from 70" SE. to vertical. The vein 
material is  mostiy quartz containing a small amount (rarely more than 
three percent) of sulphides, including pyrite stibnite, some sphalerite and 
srraller amounts of galena. The ore is free milling and visible gold can 
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often be detected. The ~valls of thc vein a re  sc:hist. At a point about 
. . 30 feet below the rollar of the main shaft the vc?in splits and encloses a 

horse of schist which is mnc:h sl1:ittered and fillctl with qnartz stringers 
carrying some gold. At tilo 120-foot levcl a nearly liorizontal fault has 
offset the vejn about 50 fect to the sout,heast. 'I'he values in the veiu 
appear to be original c*onst.itucllts and no intlicntions of secondary enrich- 
rnetlt have been observed i l l  t . 1 1 ~  200 feet of depth thus far pciictratcd. 

The ore is nlined by the ovcrlle~atl stoping ~iiethod, antl Calls into 
chutes spaced a t  30-foot intervals along thn ~lr i f ts .  It  is sliiddcd to the 
shaft and dumped into a 500-liountl bucket 1v1iic:h is lioistetl along skids in 
the shaft by a. 5-horsepower gasoline engine. At the col!ar oC the shaft 
an autoniatic trip dunlps the rontelits of the 11uc:ltet into a mi r~e  car in 
which the ore is trainmed oil a short trestle ant1 tlumped into wago~ls for 
hauling to a nearby mill. A n  I i lg~r~011-R~lld jaclrhamnaer antl a Snllivml 
stoper a re  used in drilling, for wllicll air is sliy~plied by an Ingersoll-Raiid 
cotnpressor driven by a 12-horsc%po\vei- gasvli~le engine. Tlle cost ol gc~solirlc 
at t l ~ c  mine is '7295 cents p?r gallon. 

Tlle shafts arc  timberctl and (:ribbed xvl~err necessary and tunnel 
sets arc  used jn the drifts. A few stulls arc  :11so used in the stopes to  
llold the roof until the stopes can 1)e filled wit11 waste. The timber is  
local sprurc logs ragging from 6 to 10 incalles in diameter. 

A srnnll aruount of water was encounteretl : ~ t  tlle 200-loot levcl ~vllicll 
will require a pump. 

The ore is hauled by wagons to a ~ n i l l  1)clonging to Thomas a ~ ~ d  
Mess on the St. Paul clainl, scvell-eig11th.c: of a. mile distarlt, an11 da~aped  
over a 2-inch grizzly, the oversize hcing broken by 1ia.nd. From the grizzly 
the ore passes through a 7 by- 9-inch crusher to a 60-ton bin froln '~vllici~ 
it is  delivered by a Challenge feeder to a 7-foot Lane ~nill. This crushes 
it through a 40-mesh screen, the grou~ld pnlp passing over an amalgamat- 
ing plate 4 feet wide and S feet long. The tailings a r e  allowed to go to 
waste. During a run of ore tlie mill is nsl~ally operated for one 12-hour 
shift per day ant1 has a capacity of one ton per hour. The fee.d to tlie 
mill has averaged $32 per toil and the loss ill the tailings amount to about 
$4.50. 

The Billy Sunday is one of two inines in the district (tlie other being 
the Kiyu on Fairbanks Creek) that operated regularly .during the years 
from 1918 to 1922 inclusive. Approxilnately 1,600 tons of ore have been 
inined and inilled frotn mhicl~ $48,000 have been rnt:ovcred. The property 
is owned by George M., Joseph H. and Etlward 1-1. Smith, of Fairbanks. 

R y a n  Lode Group. 

The Ryan Lode group contains eight claims, including the Ryan. 
Edna, Monte and Eva claims, situated about a quarter of a lnile south of 
the Eilly Sunday mine, on the ridge between St. Patrick and Eva Creeks, 
the latter being a tributary to Ester Creek. 

The greater part of the work a t  this property has been done on the 
Ryan lode, which has been traced by six shafts and a series of open cu ts  
for more than 2,000 feet along the side lines between the Ryan and Edna 
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and between the Monte and Eva claims. The nloet extensive of tllcse 
workings is a shaft 200 feet deep near tile south end of tile Ryan claim. 
A: the &-foot level it  connects wit11 the 100-foot station of an ailit starting 
at  the surface of the hill ant1 exteritli~~g 300 ieeL beyond tlif shaft al?d 
into the adjoining Montc clai~n. Three crosscuts, eetli about 50 feet long, 
have been driven from tlle adit cross the strike of the lode, and a t  tlle 
breast of tile adit a winze has been suilli for 40 feet on the vci11. At 
both the 100-foot atld 200-fo?t lcvels of the shaft crosscuts 100 feet long 
were driven across the lode. 

011 the Monte claim near t.11e top of the hill a second shaft has been 
.sunk to a depth of 50 feet ant1 a crosscut has  been driven a t  the bot- 
ton1 for a clistance of 150 feet. Approxin~ately 300 fect southwest of this 
there is another shaft 40 fect deep. About 300 feet farther to tlle sonth- 
west, and on the Eva Creeslr slope of the hill, there is a sha.ft 50 feet 
deep with a 50-foot crosscut a t  .the bottom, ant1 a t  a n  additional 300 feet 
in a soutllwesterly direction there is still another shaft 35 feet, deep. 
011 the Ryan claim several hundred feet & the nortileast of the rilaiir 
workings and rlowli the  slope of the Piill %wards St. I-'atricir Creek, an- 
other shaft has been s l i~lk to a d(?l)tlt of 100 feet with a 40-foot crosscut 
a t  the bottom. 

Thc ore in the Ryan lode occurs in a fractured or fissure zone rang- 
ing from 20 to SF feet in width, and consists of a lllixture of quartz and 
country rock coimtaining a rather large amount (possibly a s  lnucln a s  ten 
l)a?rc:ent) of sulphides which a r e  chiefly arsenopyrite 2nd stibnite. The  
lode trends N. 30" E. and has a steep dip to the east. 

A second and nearly parallel lode, lying 400 feet to the northwest, 
has been traced for several hundreil feet by a series of shallow shafts and 
pits. It averages six feet in thickness. 

During 1916 and 1917 this property was examined by a nationally 
ki-own explora.tion coinpany who spent s o n ~ e  $35,000 in prospecting the  
ore deposits irl this vicinity. It  is reportctl that  their estimate of the 
available ore in the Ryan Lode group is 800,000 tons, having an average 
value of $4 per ton. 

Bondholder Group. 

The Bondholder group inc:lndrs the Bondl~older, Bo~ldllolder Exten- 
sion, Oakland, Oakland Extension and Yellow Jacket claims, situated a t  
the head of the nortl? fork of St. Patrick Creek, about half a mile north 
01 the Billy Sunday mine. This group is ofterl referred to a s  the Tyndail 
altd Finn property. 

A ledge ranging in width fro111 6 to 12 feet, with 2 strike of N. 20" 
E., and a dip of 40" NW., has been traced across the first four claims 
~:~ent ioned above, which a r e  located along the trend o l  the vein in the  order 
named. The vein matter is chiefly quantz and is frequently stained to a 
gleenish color due to the  oxidation of arsenopyrite. Other sulphides a r e  
of rare  occurrence. The richest gold values a re  found near the hanging 
wzll afid particularly in the  stained quartz. 
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The principal development work consists of a crosscut tunnel nearly 
700 feet long, starting on the Yellow Jac'ket claim (which adjoins the 
Bondholder 011 tlre northeast) a.t a point 250 feet vertically below the out- 
crop of the Bondholder ledge and driven to intersect that  lode. Iim addi- 

tion three shafts, two of whic:h a re  nearly 150 feet deep, have been sunk 
on the ledge. At the 55-foot level of one of these a drift was driven for 
50 feet to the southwest along the vein, xvhic.11 a t  this point has  a mine. 
able thickness of twelve feet. 

M o h a w k  Group. 

The Mohawk group i11c:lutles the hloliawk and Moha.wli No. 2 claims, 
situated just north of the 13illy Sllnday mine. 

Two shafts on this progerty, eac.11 about 50 feet de(\p, have exposed 
a well defined ledge ranging from 2 to S feet in thicfi~~es.:. It  is believed 
to be the extension of the Billy Sunday lode. The veil) ~ n a t l e r  is quartz 
containing a small amount of stibnite and sphalerite. During the summer 

of 1922 approsimatcly 300 tons of ore were ~ n i ~ l e d  from the hIohawk 
claim and trcatcd a t  the neighboring St. I'anl mill, from wllich a recov- 
ery of more than $12,000 is reported. 

E a s t  Chance Prospect .  

The Last Chance prospect is  situated on the ridge at. tlle head of 
St. Patrick Creeli ljetmeen tIie Moha~rk  ant1 I~oildl~older properties. 

A 60-foot shaft which was sunk (luring 1!122 exposed a quartz vein 
about two feet thick, striking approxiinn.tc~ly N. 45" E. and dipping steeply 
to  the north. The vein 1na.ieria1 is  chiefly quartz containing a small 
amount of arsenic: and antimony sulphides. Visible gold can often be 
dotectcd. Short drifts were turned off a t  the bottoil~ of the shaft along 
the vein from which a1)ont 125 tons of ore were mined. The ore mas treat- 
ed in the St. Paul mill, near by, and is reported to liave yielded an 
average of $30 per ton. 

E S T E R  C R E E K  

Saint Paul Mine. 

The Sa.int Pa111 mine is located :it the 11ead of Eva (!reek, the east- 
ernmost tributary of Ester Creek. The property is 1% miles from Berry, 
the nearest postoffice, and 3% ~ni les  from I-Iappy Junction on the Alaska 
Ra.ilroad. 

The principal development work consists of a tunnel nearly 400 feet 
long. which has been driven on a 3-f00t vein of ~nassive while vitreous 
quartz having a strike of N. 40" E. and a dip of 38" N'CV. Tile quartz 
is shattered and iron stained and often contains irregular bodies of stib- 
nite. It  is believed that  the gold found in this vein was deposited with 
little or no silica a t  a date subsequent to the formation of the quartz 
va'n, which was prohably Barren of gold when first formed. Severs1 
Ilundretl tons of orc have been mined and treated in the 7-foot Lane mill 
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on the property, the details of wkiich a re  inciuded in the description of 
the Billy Sunday mine. 

& 

H u d s o n  Mine. 

The Hudson mine is situate6 on the west side of Ready Builfon 
Crcek, a tributary of Ester Creek lying about a mile west of Eva Creek. 
Tbe property is  a mile from Berry postoffice and six miles fro= Ester 
station on the main line of the A k s k a  Railroad. 

The main opening of the  Hudson mine is a 200-foot shaft from 
mhich s large amount of drifting has been done, chiefly a t  the 100-foot 

rn 
level. At this depth a 20-foot crosscut to the west intersected a fissured 
zpne, 15 feet wide, filled with stringers and lenzes of quartz between min- 

* eralized schist. I t  strikes N. 20" E., and dips 45" Nmr. I t  has  been fol- 
lowed by a d r i f ~  for I60 feet northeast along the strike until i t  was abruptly 
terminated by a transverse fault dipping 60" SW. Some very rich ore 
112s been mined and milled from shoots in the stringers of this lead. 

At  the end of the  west crosscut a drift mas also run for 200 feet 
to the south along the strike of a 4-inch quartz stringer. Several short 
crosscuts have been driven to the east and west from this drift, dis- 
closing other small stringers more or less- parallel to the  drift. 

A crosscut was also driven for a distance of 100 feet east from 
the shaft. 

The property is equipped with a mill containing two Nisson stamps. 
It  is situated on Ester Creek a little more than half a mile from the mine. 

ANTIMONY MlNES \ 

During the years i915 and 1916 a number of antimony mines in the 
Fairbanks district were opened to take advantage of the high price of 
that metal caused by the exceptional demand for i t  ir, connection with 
tLe manufacture of war munitions, and nearly 4,000 tons of the ore were 
sh'pped to the various purchasers throughout the  United States. The 
most important of these mines were situated on Vault and Little Eldorado 
Creeks, which a re  tributaries of Chatanika River; on Chatham Creek, a 
tributary of Cleary Creek; and on Eva Creek, a tributary of Ester Creek. 
In 1917, however, the  price of antimony declined to a point mhich no longer 
furnished a profit af ter  paying mining costs and transportation charges. 
asd  hence the antimony nlines in this district have since been idle. 

V A U L T  C R E E K  

Black Eagle Mine. 

The Black Eagle mine was the largest producer of antimony ore. 
It ,was situated on a small branch of Treasure Creek, which is the west 
fork of Vault Creek. The  property is  4% miles from the Vault Creek 
summit on the Chatanika branch of the  Alaska Railroad. 
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The ore occurred in a sllcar zone ranging froill 2 to 10 feet in thick- 
nf-s arid having a n  east-west strike and a dip of 50" to 70" S. The 
enclosing country rock is schist. The  richer portions of the ore were 
found in shoots or lenses varying from a few feet to 40 or 50 feet in 
length. A small amount of free gold and some silver accompanied the 
antimony. 

The deposit was mined from a n  adit following along the strike of 
the lode. Hand drilling was used and the ore was sorted a t  the mine 
before shipment. It  was lloisted from the mouth of the adit to the top 
of the ridge on the soutli side of TI-casu:-e Creek by zr, incliried tram 
3,000 feet long. E'rom this point a wagon road follows the tip of the 
divide to the railroad. The mine produced approximately 2,500 tons of 
ore during the tvvo years of its operation. 

Gilmer Mine. 

Tlie Gilmer mine is sitnatrtl on the east side of Vault Creek, about a 
quarter of a mile south of the Fretlericks mine, which has already been 
described on page 103 of this report. 

The anti~iiony ore a t  the Gillnri-  nine occurred as  lenses or slloots 
in a fractured zone ranging from 1 to 5 feet in thickness and striking N. 
70" E. with n dip of G O '  NW. The p r o p ~ r t y  \\-as developed by an in- 
clined shaft about 100 feet deep with drifts ant1 stopes on either side 
flonl which several hundred tons of high grade antimony ore were mined. 

L I T T L E  ELDORADO CREEK 

Hindenburg Mine. 

The I3indenbu1.g mi~lc? is situa.ted on the west side of Little Eldorarlo 
Creek, about two n~ilcs  above the Chatanika branch of the Alaska Railroad. 

Tlie workings consisted of a shaft about 25 fret  ,deep from which 
drifts extcnde(d along an ore body trending nortlleast and southwest and 
dipping 60" SE. Approxi~nately 200 tons of antimony ore were shipped 
from this property in 1916. 

C H A T H A M  CREEK 

Chatham Mine. 

The Chathmn mine is essentially a gold mine ant1 has already been 
dssr:ribed as  such, But in 1916 severa.1 tons of antin~ony ore were mined 
fro111 a stope 60 feet a.bove tllc. msin tunnel a t  a point S.50 feet from the 
portal. The stibnite occurred in a smal: vertical vein about 18 inclles 
thick which strikes N. 70" E. It  cuts the main vein in the east drift a t  
a point about 150 feet from the tunnel. 

EVA C R E E K  

St ibni te Lode. 

The St.ibnite lode is situated a t  the head of Eva Creek about two 
- miles north of Berry postoffice and seven miles from Ester station on the 

Alaska Railroad. 
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The ore occurred a s  lenses or kidneys of stibnite in 2 shear  zone in 
the schist country rock. The lode ranged from 1 to 3 feet in thickness 
and had 2 strike of N. 30" W. wirh a steep dip to the  north. The gangue 
mineral was chiefly quartz which was usually stained by alteration prod- 
ucts of the stibnite. The mine produced about 100 tons of ant imoi~y ore 
during 1915 and 1916. 

TUNGSTEN MINES 

There was also considerable prospecting and mining of tringsteri 
ores during 1915 and 1916 and 1917, likewise engendered by the high 
price of that  metal due to ab~iormal war conditions. The work centered 
i n  two districts, one near the head of Gilmore Creek and the other near 
t i e  head of First Chance Creek, both of wElicl~ a re  tributaries of Gold- 
stream fro111 the south. 

GILMORE C R E E K  

Alaska Tungsten Mines Company. 

The property of the Alaska Tluligsten Mines Company includes the 
Scheelite and Tungsten claims which a re  situated on thc clivitle a t  the 
head of Gihnore Creek about six iniles from Gilmore. 

The ore occurs as  a dissen~inatctl cleposit in a mineralizetl zone fol- 
lowing the  cleavage of the  country rock which is higl~ly ~neta~i~orpl iosed 
altd silicated crystalline limestone. 

On the ScheePite claim the lotle is from 2 to 12 feet t11ic:k and strikes 
N. 70' E. with a (lip of 20' to 40" NW. It has been (leveloped by an 
inclined shaf t  150 feet deep, \vliicil s tar ts  on a n  angle of 40" but flattens 
appreciably in  depth. Near the bottom the shaft has  been midenetl to a 
stope urhich follows the  irregular outlines of the ore body whicli in p12ces 
at,tains a breadth of 40 feet. Approxbmately 400 tons of ore were minetl 
frcln this claim. 

The lode on the Tungsten claim, whicl~ adjoins the Scl~eelite 011 the 
east, has a strike of N. 70" E. and a (lip of 38" N. It  ranges Irom 4 to 
6 feet in tliiclrness and attains a breadt.11 of 10 feet. It was developed by 
as inclined shaft 75 feet deep, from which approximately 250 tons of 
o w  \irere mined. 

During the  first two ytsars of opcratioli the ore mas hauler1 to olie of 
tho mills on Fair1)ariks Creek for treatment, b i ~ t  during 1317 a Faust jig 
and concentrating table were installed on Yellow Pup, a tributary of Fisla 
Creek, about a mile from the property a.nd a t  1,000 feet lower elevation. 
The mill was operated but a few months, however, before mining ceased 
because of the drop in the price of tungsten ore. 

FIRST CHANCE C R E E K  

Tanana Group. 
The Tanaila group consists of five claims situated a t  the head of 

First Chance Creek about two miles from Gil~uore. . 



The principal work oil this group consists of a shaft 40 feet deep, 
wbich follows a 3-f00t n~illeralized zone having a strike of N. 30" E. 
and a dip of 35" NW. The scheelite occurs in stringers of soft, decom- 
pcsed, iron-stained schist 2 to 6 inches thiclr. 

Columbia Group. 

The Columbia grouy consists of three c l :~ in~s  situated a t  the head 
of Steele Creek just over the divide from Firs t  Chance Creek and half 

a mile south of the Tanana group. 
The principal developllnerlt ~ ~ o r l c  consists of a n  adit drivel1 for 50 

feet along the  granite hanging wall of- a vein which strikes N. 20" W. and 
dips northeast. The vein, which is three feet thick, consists of decayed 
stringers of country rock impregnated with a small amount of sclieelite. 
A Faust concentrating mill was erected a t  tlic property in 1917. 

O the r  Properties. 

Scheelite has been found a t  a number of other properties in the 
vicinity, including tbe Tungsten Hill Group of eight claims 'lying a quar- 
ter of a mile west of tlle Tanana Group, the Spruce He11 Group of three 
claims a quarter of a mile east of tile Tanana Group, and the Blossom 
Group west of the Tungsten Hill. 

Work on these propcrties has been confined to surface trenching and, 
although in several instances encouraging prospects were found, no appre- 
ciable developnlellt work was done prior to  the  drop in the price of 
tungsten ore, which effectively terminated tungsten mining in the Fair- 
banks district. 

FUTURE OF GOLD LODE MINING 

It  is truc that the inactivity from 1917 to 1921 has created in sollle 

qaarters a ferling of skepticism as to the future of lode mining in the 
Fairbanks district; but even a brief survey of the three reasons for 
that  inactivity, namely, lack of adequate transportation facilities, short- 
age oi fuel, and the high cost of supplies, if made in the light of COIL- 

ditions as  they now exist mlll show that such skepticism is without 
foundation in fact. 

The lack of adequate transportation facilities wss caused by the fact 
that sh ipn~e~l t s  of supplies to Fairbanks could only be made on river 
steamers with a long haul up the Yukon River from St. Michael or f a  
longer haul downstream from Whitehorse after a costly railroad portage 

from Skagway, and by the fact that  such steamers could operate but four 
or possibly five months a t  best during the summer of each year. Henre, 

not only were freight charges high, but, what is  more important, ship- 
ments had to be planned a t  least a year in advance and a much larger 
Stock of supplies had to be carried. This condition has been entirely 
chsnged by the completion of the Alaska Railroad, which now operates 
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bi-weekly trains from Fairbanks to  open tidewater a t  Seward through- 
out all the twelve months of the year. The shortage of fuel was due to 
the  exhaustion of the available staildiilg timber on most of rhe important 
creeks in the district, necessitating longer hauls and a consequently 
higher price. This has been remedied by the building of a s p a r  froin 

.k the I-ailroad a t  Healy t o  the coal mines a t  Suntrana, as a result of which 
fuel for  mining operations, the cost of which is one of the big items of 
expense, is now available a t  any point on the main line o r  the ChataniBa 

1 branch a t  a much lower cost per 11orseQower than has ever prevailed dnr- 
ing the last 10 o r  15 years. And the cost of supplies, although i t  has  
not yet reached the pre-war level, is appreciably lower than i t  was five 
years ago and is steadily decreasirig each year. 

In the  above descriptions of gold mines anA prospects the attetnpt 
has been made to include none bu t  those which havc either made an ap- 
preciable production or show reasonable possibilities of such. There a re  
no large and rich bonanzas in t h e  list, however, and future mining a t  
most of them must be done slowly, carefully and economically by, or a t  
ieast under the  direct personal supervision of, the owners o r  operators. 

The outstanding factors in the success of the two mines in  the district 
that were able to operate during the lean years a re  this direct personal 
supervision, the klin~ination 01 overhead expense, and the  postponenlent 

of mill construction until fully warranted by the mine development. On 
the other hand the above list contai l~s several irlstances where tlle show- 
ing was a s  good if not better than these two mines but where financial 
failure mas caused by a clisproportionately large organization with high 
overhead expense, or by the investment in a mill or a n  expensive cross- 

cut tunnel in  advance of adequate delimitatioll of tlle ore body. If this 
1;ast experience is  used a s  a guide to avoid similar errors i n  the future 
there is  no hesitarlcy in predicting a steady and sound increase in gold 
mining activity in the Fairbanks district. 

THE KANTPSWNA REGION, ALASKA 

By J O H N  A. DAVIS 

Superintendent, Alaska Exper iment  Station, U. S. Bureau of Mines. 

I N T R O D U C T I O N  
LOCATION 

The Kantislma, Region, in the  broader sense, includes that  portion 
of Interior Alaska lying between the  Tanana River on the  north, the 
crest of the Alaska Range on tlle south, and the 149th and 152nd meri- 
dians on the east and west respectively, and embodies an a rea  of approxi- 
mately 10,000 square miles. 



114 REPORT OF hllNIi3 INSPECTOR 

DRAINAGE 

The main stream within this area is liantisllna Itiver. It  is one 
of the chief tributa~.ies of tile Tanana and en~pties  into that stream about 
90 ~llilcs above the junction with the Yultoll. Two of its principal tribu- 

taries, Toklat arid Mc.Kinley Forli, have their headwaters in the Alaska 
Range and a re  supplied from the r n e l t i ~ ~ g  ice fields alld glaciers on the 
northern slopes of these n ~ o u ~ l t a i ~ ~ s .  A tllirtl tril~utary, tlle 3e:il,paw, does 

not reach the high mountains but has its heatlwaters in the Icantishna 
llills, which lie 15 or 20 miles north of tlic? main range. The eastern 

portioll of the region is drained by Nenana Itivcr and its principal tribu- 
tary fro111 the west, the Telilanika. 

TOPOGRAPHY 

The northern part of tlie region c.ont,ains tlie broatl, flat lowlantis 
of the Tanana River, which is about 25 nliles wide alollg thv Nenalla 

River and increases to G O  nliles in witlth i l l  the western part. of the 

region. In this lo\vland thc surface rises gently frorn the river to the 
base of tile foothills. It is dotted ~vitll  lalies and lllarshcs alld for  the 

most part is so s\\'a.lnpy that, !.ravel across it is inlpossible (luring tlie 
sulumer months. Flanking the lowlr~lltls fro111 the Nenana to the Toklat 
is a range of foothills. l3eyond the Toltlat t.11ese widen and include tile 
Kantishna hills. A second range of foothills lies south of the first and 

extends from the Nenana Itiver a t  the 1ncnt11 of Healy Fork to the east 
fork of the Toklat, where it mcrges wit11 the main Alaslta Range. net'iveen 

the foothills ranges are broad, open valleys 11avi11g little relation to tine 
plesent drai~lage w11ic:h crosses thein a t  right angles anci pierces the 
footl~ills in deep, rock-walled canons. 

The Alaska Range between Nenana River and Muldrow Giacicr is  
about 20 miles iim witltll and 111al1y of t,lle pealis risc to elevations of 7,000 
or 5,000 feet. Beyond Mnl(lro\v Glacier to the west the peaks become 
higher, c~ilini~lating in Mount M<. I i i l~ l~y ,  whose sunl~llit rises 20,300 feet 
above sea-level. 

GEOLOGY 

The geology of the region 113s been c:overcxtl a t  length by Capps(a) 
in I3ulletin 687 of the U. S. Geological Snrvey, to rnhicl~ the reader is re- 
ferred for a more detailed descri~~tion.  

- - 

M I N I N G  DISTRICTS 

From the view-point of nlining develol~ment tlie most important 
localities in this region are  the I iant ish~la and Copper hlountai~l dis- 
tricts. The Kantishna district is situated in the soutllcrn part of the 
Iia~ltishna hills and conlprises the area drained by Eltiorado, Friday, 

(a)-Th,c IinnLis1111n Rcsion. Alnslrn. S1cl)llt.n 11. Capps. null. U. S. Gcol. ' S U ~ V . ,  
687, \\ 'nshinpton, 1919. 
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Eureka and Glen Creeks, whiclm flow into Moose Creek, the principal 
tributary of the Bearpaw River, and by Glacier and Caribou Creeks, which 
a r e  also tributaries of the Bearpaw. The Copper M o u n t a i ~ ~  district is 
located on the north slope of the main range near the northern terminus 
of Muldrow Glacier. In addition some placer mining is carried on at 
Little Moose Creek, a tributary of Clearwater Fork of the Toklat. 

$ T H E  K A N T I S H N A  D I S T R I C T  

I 

PLACER M I N I N G  

Placer gold was first discoveretl in the Kantishna district iri i905. 
The diggings were shallo'iv and rich an(? the news of their discovery 
ca~lsed a staanpetle of several tlionsand people, chiefly froin tlle Fairbanks 
district. But by niidminter it  was generally known that bonanza gsou~ld 
was restricted to a few short creeks and by the fall of the foliowing year 
the population had dwindled to 50 or 60 of the more fortunate who had 
staked pa.ying claims. The value of placer gold won from this district 
during the period from 1905 to 1921 is estimated by the U. S. Geological 
Survey (a )  at $480,000. 

With the exception of l.wo large-scale hydraulic operations, the Kan- 
tishna Hydraulic Co. and the Mt. McKinley Gold Placers, Inc., placer 
mining in the K2ntishna district is conductec! a t  present by individuals, 
o r  by partnerships hn.ving not more than two or three n~etmbers, usually 
without ,the employment of any additional labor. Mining is carried on 
i n  the narrow V-shaped bottonls of the present creeks, t h e  paystreak being 

narrow and the depth to bedrock rarely 1l:ore than 10 or 15 feet. The 
upper portion of the gravel deposit, together with any surface muck, is 
customa.ri1~ renlovrd by "ground sluicing" from an ailtomatic dam, and 
the lower 2 or 3 feet  of gravel containing the co~lcentrated gold from the  
entire deposit is shoveled by hand into sluice boxes mounted on low 

trestles and containing ~ f f I e s  for saving the gold. Where the bedrock is 
"loose" or shattered and broken one or two feet of tlle top portion is also 
shoveled in with the gra.vel. 

Various types of riffles a re  used, depending upon individllal prefer- 
ence of the miner, the  pole and the Ilungarian types beillg the favorites. 
The gold is usually coarse ant1 the recovery is  therefore rela.tively high. 

The autonlatic dams are provided with a spillway and a flexible 
gate. Attached *to the gate is a lever having a colu~~ter\\~eight and a 
wooden box which becomcs filled with water when the level behind the 

daln reaches a predeter~~mined l~eight.  The weight of ' this wa.ter opells 
the gate abruptly, loosing a flood through, the spillway. When the polld 
above the dam is emptied, tlle gate closcs and the operation is repeated 

(a)-Alaslia M i l i ~ n z  Industry i n  1921, Alfred H. Bl.oolts. Bull. TJ. S. Geol. Surv 
739, gage 38. 
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astomatically a t  intervals, depending upon the anlonnt of water flowillg 
down the creek. 

During the season of 1922 there were 12 individuals or partncrshil~s en- 
gaged in placer mining in the Kantisllna district. They were: Peter Liesh 

on Friday Creek; Weisel and Ferraris a t  clailn 10 above, and I'tsLer Ncl- 
son a t  clailn 13 above discovery 011 Eureka Creek; F a u l k ~ ~ e r  ant1 Appelle 
on Rainy Creek; Dan Badavinac: a t  claim 6 above, aud L); I IL Iieeler a t  
clailll 13 above discovery on Glen Creek; Stand;lii and 1,iilitlale O i l  the  

right fork of Glen Creek; Chas. 'Fr~nndy on the loft fork of Glen Creek; 
Siiiherialld aucl Le Claire on Spruce Creek; 301111 Lee z t  claim 14 above, 
a.:ld William Sborgia a t  claim 22 abovo discovt!ry OII  Glacier Creek; and 

Andrew Ness on 22-pup of Gla.ciel- Creek. 
The largest area of bedrock cleaned a t  any of tllfse operatiolis was 

20,000 square feet, from which approximately $5,000 was recovered. The 

other operations mere much smaller than this, ranging from 1,500 to 
4,000 square feet with recoveries of $300 to $1,000. 

Kantishna Hydrau l ic  Min ing  Co. 

The ICantishna Ilydranlic Mining Co. otvns approximately 890 acres 
of placer gronntl on Moose Creek, anlbraced in 45 clairns, extending 
from a short clistance above Eureka Creek to 1 %  miles below Friday 
Creek. The clai~ns were located a t  various times from 6905 to 1920 and 
none are  patented. 

Moose Creek is one of the larger tributaries of Bearpaw River and 
has a gradient of 227 feet in three miles a t  tile property. Its valley is 
2000 to 2,500 feet in width and the sides are  abrupt. The creek flows 

tllrougii a narrow canon about two miles above Eureka Creek and there is 
a second canon a t  the lower end of the property. Water for hydraulic 

oaerations can be had from hfoosc Creek, ~vllich carries from 1,500 to 
3,000 miners' inches, and from Wonder Lalre, the outlet of .which joins 
Moose Creek 11/2 miles above the property. This lake is about 3 %  square 
miles in area, and the water is imgoun(lei1 by a dam five feet 11igl1. It 

is believed that  the lalie derives its water chiefly from undergroun~d seep- 
age. An additiollal 5,000 or 6,000 n~iners'  inches could be  brought to 
Wonder Lake from Mclcinley Forli a t  an estimatetl cost of $125,000. It 

would, however, have to be take11 from within the boundaries of Mt. 
McKinley National Park. 

The property is u:lderlain by a false bedrock xt a depth of eight 
fcct below the bottoln of the creek. 'rhe ciista~lce to t rue beclrock is 
nct known, although a shaft which was drowned out a t  a depth of 30 
feet is ,thought to have been very close to it. The paystreak is from 400 
to 600 feet in width, the value of which preiilninary estimates placed a t  

fifty cents per square foot. Gravels of lower value which, i t  is esti- 
mated, carry from eight cents to ten cents per square foot extend 
beyond this on either side. Some gold is found distributed all through 
the gravel, although the richer ground is found near the false bed- 
rock. Large boulders arc  rare, the maximum being 400 or 500 pounds. 
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Preparatory work a t  this project included tho construction of a dam 
a t  the  outlet or Wonder Lake, a ditch 12,000 feet long, two to s i s  feet 
deep, five and a half to six feet wi6e a t  the bottom and six to eight 
feet wide a t  the top. and a n  .inverted siphon across Willow Creek 268 
feet long, 41 feet high on the intake and 31 feet high on the discharge end. 

The pipe line consists of 4,000 feet of riveted steel pipe tapering 
from 26 inches to 18 inches in diameter, together with' 1,300 feet of side 
lines and feeders tapering fro111 14 inches to 9 inches in diameter. There 
a re  5 giants, using 3, 3% and 4-inch nozzles illterchangeably. Tile effec- 
t i w  i.1~a.d is 238 feet. 

The cost of the c la i~ns  is reported a t  $33,000; the da.m $300; the 
ditch, i ~ i c l ~ ~ d i n g  thp trestle for the siphon. $9,700; and the pipe lines, 
including the siphon, $19.500. 

Approximately 50,000 square feet of bedrock were cleaned during 
1022, which was the first season of operation a t  this property. The 
&t.avcyl was piped ovi.r the side of tlle sluice boxes, which were 30 inches 

wid(., 20 inches deep and hail a slope of 9 inches in 12 feet. The upper 
1:oxes of the  string were fitted with riffles made of iron boiler tubes and 

ths  lower boxes had iron plates perforated with %-inch holes. The gold 
recovery was d i s a p g o i l ~ t i ~ ~ g  a s  i t  fell considera1)ly below the estimated value 
o l  the grountl. 

The lnir~ing metllocl employed a t  this property is furt.11er clescribed by 
Norll~an L. Winimler, whose acconnt is g i v ~ n  herewith: 

The creek deposit mined is practically all thawed and averages 
10 it. in depth, there being about 2 feet of moss and soil and 8 feet of 
mediun~ sized gravel. This gravel rests upon a "false bedrock" of clay. 
This clay has been found to 11e from 10 to 15 ft. thick and to be under- 

lain by about 25 ft. of gravel, whicll will b~ prospe~cted. I3edrock is very 
flat anci a method of "piping in" over the side is used. 

This method, as  described to me by Mr. J. lIoweli, is in general a s  
follows: 

A giant is set up and a. cut made across the channel sufficiently 
large antl a t  a grade so that from 9 to 10 l e ~ ~ g t l l s  of 40-inch boses can . 
be set  a t  a grade of 9 i n c h ~ s  to the box. As a rule the head of the 
boxes is about 20 inches below the surface of the ground, the lower end 
being a foot or so above bedrock. These boxes are  heavily built out of 

I 
2r10 lumber with liners of s i~n i la r  size and the portion esposetl to bnt- 
tering of the gravel 'antl water is reinforced and protected. A hfavy 
board apron extending 7 ft. or more a.bo-~e the top of the boses is 
constructed on the upstrean1 side and set  a t  a high angle so that gravel 

driven against it  will fall into the boses. An 8x8-inch timber is bolted 
I 
I 

lengthwise along the apron a t  a srlfficient height t o  keep the gravel from 

i falling behind the boxes and also to serve as  a protection to the edge 
I of. the box. 
1 Two giants are  set  from 200 to 250 feet downst~eam from this line 

of boxes so that each giant can cover its field to the best advantage. 
I A third giant is placed so that  it  can pipe material into the field of ' ' 

the middle giant and also staclr the tailing. The material is  then piped ! 
I 
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upctream or  against  the slight grade, but  i s  piped into the  boxes well 
toward the  hcad so a s  to allow s i~ f f i c i en t  r iffle al.ea for good goi(l saving. 
As t he  gravel is  driven towards the  boxc~s, t he  betlroclr is  piped cleall, 
t h e  boulders being pileci to one sitlc, a;;r! gia.l:ts "re nlovetl for\varcl i f  
necessary. When a cut is  finislletl to t11e Imxes. t.lley a r e  cle:clleti u p  
and pulled to one side. 1 ' 1 1 ~  z i a l ~ t s  a r e  t l ~ c n  brought u p  d11t1 ogera- 
tions continuntl to the  next s e t  of I~oxes ,  ;~ l r eady  ~ ~ l n c e d  abo11t 200 fee t  
f s ? t l ~ e r  upstream. T h e  method is well atln.pted to the  sllallower gravel 
dcposits where  but, little gratle is  availa.l)le. A good sugl)ly of water  
under fairly high head is  necessary to nlove sufficient p.avc,l. 'I'here i s  
very l i t t le t i n ~ c  lost. As sonle of t he  g iant  \vat,er does not reach llle 
hoses a good s11pp1y of wiit,er mnst  be turnetl into the hr:nd of tlle 1)oxcs. 
Seven men a r e  cl!ly)loyeti e;ic:ll sh i f t  of S hours.  Wages paid a r e  $5.00 a ~ t l  
bnarcl. In 62 S-hour shifts, 50,000 sq. i t .  of gravel avc?rngillg 10 Ccet in 
depth was  1i:rndletl t)y this sys te l~i  

Mount McKinley Gold Placers, Onc. 

The  hlorlnt Rlcliinley Gold 1'1;~c:ers. llmc.., owns all t he  vlaims on 
Caribou Creek from the  111outI1 to one n~ilc? above Crevicc Creek;  all tllc 
f irst  tier, le f t  limit, I)ench claims' on G!a.cier Creek f r o ~ n  tliscovery to  
14 above; anti approxilnately 400 acres  on t h e  divide between Glacier and 
Caribou Creeks. The  claims were  located a t  various tinles fro111 1905 
to 1920 and none a r e  patented. 

Caribou Creek lias i t s  Ilcadwaters on the  north antl west slopes of 
ICankone Peali in the I i an t i s l~na  hills ant1 flows west for a.pproximatePy 
tell miles, then north for seven o r  eight miles, emptying into the  Bearpaw 
n t a r  t h e  town of Glacier. 011 i t s  westerly course it is  joined a t  in- 
tervals of one to two n ~ i l e s  by Crevice, Last C:llance, Snowslloc? and Rex 
Crceks in t h e  order named, all  of thcln flowing into the  nlain creek 
f r ~ n l  t h e  sor~th .  Bft,er Caribou Creelr turns  to the  1xort11 i t  has  no iin- 
portant tr ibutaries from either side. 

Glacier Crcek has  i ts  headwaters  on tlae north allti west slopes of 
Glacier Peak,  which is si tuated about  five ~ n i l t s  sou t l~wes t  of l can lone  
170ak, flowing west for two or  three  ~ n i l e s  ant1 then north for ten miles, 
emptying into the  Bearpaw near  the  ~non t l l  of Caribou Creek. The  dis- 
ta.nce between Glacier and Caribou Creeks varies fro111 two to three  miles. 

The  gradient of Caribou Creek ;tt t he  upper end of the  property is 
approximately 150 feet per mile, but  a f t e r  i t  turlls t o  the  nortli the 
gradient is  about 75 feet t o  the  mile. Tile valley floor averages  1,500 
feet  i n  width and in the  upper portion of t h e  creek the  valley walls a r c  
s teep and ahrnpt,  somewhat more  so  on  the  right limit than on t h e  left, 
but where the  s t ream flows on a northerly tonrse  the  s ides  a r e  low 
and equally gently sloping. There  a r e  th ree  canons o r  constrrictions in 
t h e  valley of the  rreek, one near  the  center  of t he  property, one  a t  Rex 
Creek and one a t  Las t  Chance Creek. 

\V;~tcr  for hydraulic operations is taken 1ron1 car ibou Creek, which 
llas a flow of perhaps  100 cubic fect, per  seconci in wet  seasons and 25 
cu l~ ic  fee t  per  seconil in dry  seasons,  t h e  average being 50 cubic fee t  
p?r second. 

T h e  depth  to bedroclr in Caribou Creek varies fro111 two fect a t  
tile Ilead to  tmelve or  fourteen feet near  t h e  mouth. On the  benclles 
t ! ~ c  depth is unk ;~own;  two holes oil t he  Glacier Creeli s ide  failed t o  
r tnch  bedrock a t  46 ant1 52 feet respectively. T h e  paystreak is  not well 
defined and t h e  deposit  i s  spotty. The  value of gold near  the  z o u t h  of 
Snowsbos Crrclc i s  estimated a t  seventy-five cents  per  cubic yard in tile 
center  of t h e  ileposit, wit11 some 20c and 25c grounil on either side. Seventy- 
five per  cen t  of t h e  values a r e  found a t  o r  n e a r  the  surface  of bedrock. 
r{onlders a s  large  a s  one cubic yard a r e  frequently met  with ~1x1 '  a r e  a 
serious handicap to rnining operations. 

TI)(? hydraulic plapt inc.ludes 450 fect of ditch, 460 fee t  of flume 
whic~h i:; 4 fee t  wide and 2 lee t  deep, alld 4,000 feet of riveted steel  pips 
tapering from*36 inclles to 9 inches in dianieter. T h e  (Pam a t  t he  in take  
Jlc,ar Crevice Creek is 200 feet  long and 8 fee t  high. Three  nozzles a r e  
used, two being 4 inches ant1 the  o ther  5 inches in diameter. T h e  smaller 
oues a r e  used f o r  driving and the  larger  for s tacking tailing. The  effec- 
tive heat1 a t  Rex Creek is  150 feet,. 

The  cost  of t he  claims is rt,ported to  average $500 pe r  20-acre claim. 
The  pipe l ine a.nd nozzles cost  $22,000 in Seat t le  and weigh 77 tons. 
Figures for t he  cost of t he  danls and flulne were  not  available. 

During 1922, whicll was  t h e  f i rs t  season of operation, approximately 
70,000 squa re  f ee t  of bedrock were  uncovered. T h e  gravel was  piped in to  
the end of t h e  boxes, which =-ere 4 fee t  wide and 3 fee t  deep and had 
a slope of 4 inches in 12 feet. Cottonwood block riffles were  used. T h e  
low gradient  of t he  hoxes, although i t  was  the  maximum o b t a i ~ a b l e ,  caused 
great  difficulty in  milling. As a result  preparations were being made a t  
the  end of t h e  season to pipe the  gravel over t h e  s ide  of t h e  boxes dur ing 
the coming year  and obviate this trouble. No d a t a  could be  obtained a s  
to the  amount  of gold recovered except t h a t  i t  was  somewhat disap- 
pointing. 

- 

LODE MINING 

Lode m i ~ l i n g  clevelopment in the  I<antishna district  centers in  
Quigley Hill, ( a )  a s  the  lnain ridge between Fr iday and Enreka Creeks 
has  been narned in honor of Joseplm B. Qnigley, t he  pioneer "quartz" pros- 
pector of t h e  district. Tlle mineralized zone foullil i n  this hill has  been 
t l w e d  beyond Glacier Peak to  the  east ,  a (distance of 8 or 10  miles, and  
Iior about  5 miles t o  the  sou t l~wes t  across Moose Creek a long thc  divi lo  
between Eldorado Creek and Bear  Creek. 
-- 
(:~)-NO:?: The positions of t h e  claims on Quigley Hill are indicated on the  ac- 

cornp:inying sketch map-Plate 1. 
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Q U l G L E Y  HILL 

Red Top Claim. 

One of the most inlportant claiins on Quigley IIill is  the  Ited Top, 
which lies across a spur that  slopes toward the 111outh of Friday Creek 
from the western end of the hill. Tile claim trends N. 70' E., and its 
center lies along the  crest of the spur: the western half extends down a 
steep slope toward Moose Creelr and the eastern half extends along the 
more gentle slope of Friday Creek valley. 

'T11s vein on tile Re,d Top clailn occupii,s ;t fault fissure in a country 
r o ~ l r  of Birc! Creek schist. I t  ranges fl'otll 4 to 1 0  feet in width, the 
vein inat t t r  being chiefly clusrtz with sEloots contair:ing galena, zinc blende, 
arsenogyrite and occa.sionaIly tetralletlrite, together with the oxidation 
products of these minerals. The 1::l:lgil:g wall is clnite tlistiuct and both 
slickensides and gouge a r e  i~resent .  The reverse is l~sually true in re- 
gard to the foot wall a.ntl s11ows replacement of tlit? st:l:ist by vein ~riat- 
ter. The  sulphitles, i)articularly shose of lead and copper, carry a high 
silver content autl somc gold. Thr-y arc  usually segregated in a ))and 
o r  seam varying in wid l l~  from 5 or 6 inc,lles to as  much a s  3 feet,  and a t  
solnr pl:tws a re  found near the hanging wall and a t  ythers near the foot 
wall of the vein. Where weathered the quar tz  is  stained with osidcs of 
iron and often contains free gold which may be detected by panning. 

At the tirne the clainl was visited 1)y the writer in September, 1922,  
t b ~  development work consisted of a series of open cuts and a tunnel 300 " 
feet long. The opsn cuts extend southwesterly along the  outcrop o f  
the vein Eroru the discovery stake, which is situated about half way up 
t l ~ ~  steep slope mentioned above. The tunnel near t h e  bottoin of the 
slope s tar ts  a t  a point about 150 feet: from the west end, line of the 
clainl. 

Tile discovery cut discloseil somi'thing over nine feet of vein mat- 
tcr, although the full width rnay not have been exposed. The vein con- 
sisted of two bands of mineralized quartz each about three feet in width. 
separated by a band of practically solid galena ant1 oxidized products of 
galena also a l~out  tllree feet in thickness. A sample talren by the writer 
across the galena bearing portion assayed 0.2s ounce of goltl, 57.6 
ounces of silver, and 12.8 percent lead. T\le quartz portion also carries 
some gold and silver. 

A second open cut, 50 feet soutllmesterly from rliscovery sllows four 
feet of galena or its oxidization products. An interesting feature of 
this open cut is the occurrence of a c:onsiderable amount of what is 
apparently free sulphur, mllich will ignite with a match and burn with a 
characteristic blue flame and odor. 

A third cut, SO feet sonthwesterly fro111 discovery, shows vein mat- 
ter  in place, but a t  the tirile of the visit i t  had caved in so , t h a t  i t  was 
inaccessible. 

A fourth cut, a.bout 150  feet fro111 discovery, was also inaccessible, but 
a fifth cut, a t  220 feet, showed 1 5  inches o f  galena which is said to h ive  
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assayed $2i5 per ton in coml)irletl gold and silver. The full width of the 
vein could not be determinet1 a t  this point 

The Rctl Top tunnel starts a t  a point 255 feet S. 75" W. &on] the  
discovery stake and follows a, s o ~ n c ? w h ~ t  irregular course, the general 
trend of whic:ll is north of east, for a t1istant:e of ap,roxin~ately 2 0 0  feet. 

T11irt.y-sc:ven sanzgles were talic11 by t.he writer from the untilnberetl 
portion of tlle Retl Top t1~nnr.1. Eight s:~~uplr?s from the timbered portioli, 
.uvhich inclncles the first 67 feet of the t~innel ,  we]-r talien by Mr. Quig- 
ley a t  the time the tinlbering \ifas pi:tt,ctl. Tile assay returns of tliesc 
sanigles, whic~h arc! letteretl i\ to 11, inc:lusive, to tlistir~guisli them fro111 
the  nuinberet1 sainplcs taken by tlic writer. arc  givcn here becanse they 
ixdirate the values in a portion of the tunnel which conltl not be sampled 
at  tlle time the lt~irle was exaniinetl. All assays were niadc a t  the Alaska 
station of the U. S. Bureau of Mines. 

The followirig table sho\vs tlle results ol tllc assay of these sainples: 

ASSAYS O F  SAMPLES FROM R E D  T O P  T U N N E L  

Width Distance from Ounces per ton Total Value 
Sample Sample Portal of Tunnel Gold Silver (See note below) 

feet 
foet 
feet 
fee-1 
feet  
feet 
fcet 
feet  
feet 
feet 
feet 
fect 
feet 
feet 
fcet  
fcet 
fcct 
feet 
feet 
feet 
feet 
feet 
feel 
feet 
feet 
f r e t  
feet 
feet 
feet 
feet  
fcei 
feet  
feet  
feet 
feel 
fcet  
feet 
feet 
f fbe t 
f ee t  
feet 
feet  
feet 
feet 
feet 

10 fect 
15 feet  
20 feet 
25 feet  
3: feet 
3.) fce t  
45 fec t  
55 feet  
fi5 feet  
80 fee t  
SO feet 
90 feet 

100 fee t  
110 feet 
110 feet 
12(1 fcct  
120 feel  
130 fcct 
1411 fee t  
150 f<.t.t 

Iri c c a t  160 
160 f w t  

In  c.c a t  IUl 
I n  c c. a t  160 
In  c.c. a t  160 
I n  c c. a t  160 

170 teet  
180 fcct  
190 feet 

I n  c.c. at 19.7 
20(1 feet  

TI\ wlnzc a t  205 
I n  winzcs a t  205 

210 feet  
220 feet  

In C.C. a t  260 
In  c c .  a t  260 
I n  r.c. a t  2611 

2 i i l  fctst 
2hO fect 

1.66 
1 .94 
1.72 
1.28 
0.58 
1.96 
0.80 
0 1 4  
l l . l l6 

t r ace  
0.20 
o.ns 
0.06 
0.10 
0.04 
11.24 

tr:1rt 
(1.118 
0.16 
0.09 
0.12 

tl-:we 
0.20 
0.18 
11.06 
0.04 
0.04 
0.36 
0.28 
0.14 
1.74 
0.08 
0.04 
0.7 2 
0.06 
11.14 
0.16 
0.44 
0.14 
0.24 
0.10 
0.04 

t r ace  
0.44 
0.52 

Nohe: Cnlcul:rted on the  basls of gold a t  $20.G7 ~ ) e r  ounce arid sllver a t  $1 
per  ounce. 
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Approsinlately five tolls of high grade ore, secured while. driving 
thc first 50 feet of the tunnel, had beein sorted and sacked for shipment 
and the dump contains approsimately 600 tons, wllicll it is estimateil has  
a value of $15 to $20 per toll. A grah sample of the sacked ore, taken 
b4 Mr. Livingstone \Vernecl<tx, and assayed a t  Juneau, showed 1.24 oz. 
of gold and 243.1 oz. of silver per ton. 

In September, 1922, Mr. Hawley Sterling of Fairbanks obtained a 
lcase to mine the high grade ore shoot near the portal of the tunnel 
anti on January 1, 1823, bat1 take11 out approximalf~ly 50 tons of ore believed 
to average over $200 per toil. The ore mined under the lease will be 
Iin~lletl to the Alaska Railroad a t  Kobe (Mile 357) a n d  sllippetl to the 
snielter by way of Sewarcl. 

b l i l l s ~ d e  or  Silver King Claim. 

,411 extension of the Eted Top claini has been located to the  west 
albng the b1wc11 above Moose Creek. The Recl Top veiii was exposetl 
in tlie bottom of a 40-ft. shaft which was snnk just beyond the west 
end line of the Rccl Top claiin. The veiii a t  this point was from 5 to G 
feet wide and carries sulp11itle.c of lead and copper in a quartz gangue. 

The ownership of this ground is a t  present in litigation, one of the 
clainaal~ts ralling it  the IIillside ant1 the other clainlant the Silver King. 

What is thouglit to be a further extension of the Red Top ledge was 
exposed in 1921 in an open cut made by ground sluicing on the  steep 
hillside above Moosc Creek o11 the opposite side from the  Red Top claim. 
At the time the district was visited by the  writer a slide of debris, loosened 
by the water used in ground sluicing, had completely refilled the cut, 
nlaking it  inlpossible to secure any detailed data  a s  to  this exposure. 

G a l e n a  Claim. 

The Galena clain? lies along tlie western end of Quigley Ilill, about 
2 090 feet soutll of the Red Top, and is adjoined by the Frances claim on 
the cast. The principal developments an this claim are a tunnel near 
tll? discovery s take and an open cut about 300 feet to the northeast. 

The tunnel is driven through schist country rock f o r  a distance 
of 20 feet until i t  intersects a vein which it  follows for 30 feet. The 
veiii is  S or 9 feet wide, consisting chiefly of highly iron-stained quartz, 
which contains galena, arsenopyrite, zinc blende, and sonle tetrailedrite. 
Tkrse sulphides occur in a band about 12 inches thick near the hanging 
wall, which is wcll defined. The foot wall, however, gradually merges 
into the schist country rock. The strike of the  vein is approximately N. 45" 
E., the dip 65"-70" S.E. A shallow winze a few feet f r o n ~  the breast was 
inaccessible a t  the  time this claim was visited. 

The  open cut lying northeast of the tunnel shows a quartz vein about 
a foot in width containing tetrahedrite and chalcopyrite. The strike of 
thi? vein is N. 45" E. with a nearly vertical dip. Between 50 and 100 
tons of ore derived partly from the tunnel and partly from the  open cut  
1ia.ve been mined and sllipped to the smelter a t  Selby, California. 
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Lucky Strike Claim. .d 
4 

r 7 d u o  vc>il~s Elaxre 1)cc.n ciisc,overetl oil tllc~ I,lrc.liy S t r ike  clxi~ll  i!z tire '2 
bluff over lool i i~~g hIoosij (:reek. A tu1111cl 11a.s l)r>t?11 t lr ive~r a.Io11g tile s t r ike  4 of one of tlic,sc uc>ins \ul~ich is  N. 59' E. T h e  veiil, whit.h tii])s 54" S., is dr 

,$t exposeti for  20 f('c?t a l ~ o v c  tho t r i n ~ ~ c l  arl.tl s l l o ~ s  :it I~?ast. F fitel of clushz 44 bc!t.we(?l~ scliist i ~ i l l l ~ .  ' 1  I : I I I  : L  s 1 1 1 1  s i i i f i .  A s a ~ i l l ~ l e  of f tliis rcii!l r!cxt tl:c foot \v:il:, c .oilsist i~~g o f  i ~ i f i l ~ l y  mineralize,tl cl11artz . and -d iLo11g1ll to b~ ill? r i c - l ~ ~ s l  o i i o  s l l~xvs  0 4  oiiaci,s of ~ o l i 1  and  6.40 #, 
ollnces of si lver p r r  toll. A sa~ll!)lo o r  t!le ::(,st :I fee;, of tile veil1 sIlows .$ 
. 0 0 0 1 0 . 0  1 1 1 e  of si lver r t o .  '1.11~ vc.ill is  reported 

",!I Lo c.ar1.v v:~lr~a.l)lc: n ~ i i l t ~ r : l l ~  1 ) ( ' ~ 0 1 1 ( 3  i . l~is \vieltl~ 1)11t a s:lx~ll)le CUIII:! C O ~  
; d  be obtai~!('d. I 

TIIV S ~ V Y ~ I I ~ I  u i , i ~ ~  I I 0 1  i l l  Lro o11i.11 D I L L S  .boll: 40 feet  , #  :tl)art :~ntl  Iviir:: 1 2 5  i'i.i.1 ~ ~ o r i l r  of 1 1 1 ~  1 t11111('1 just I I I ~ ~ I I  t ion~(1 .  T11(?y SIIOW 
'31 a strong clu:~rtz vtbin. iv(.11 ~ ~ l i n ( ~ r a l i z i ~ i l ,  :111tl ~)~.oI) ;~ lb ly  a l ~ o ~ i t .  S f ee t  \vide, 
* alt!~ough ill(. (,ills \vi.r.t. so  i,:i,ily c.:lvtxtl t11:rt tllct \vitlt.l~ cot1111 not  be ac- 2 c"11'atcl~ d?tt.illlillt~tl, 1 1 0 1  c.011111 :I r ( ~ : ) ~ ~ c ~ s i ~ l ~ i : ~ i i v ~ ~  sar~l l , le  ' A 
.d 1111lnber of ]~it,t,(,s of vcir! t!l:!ttlhr t11:i: \\.pi.(: j)rokt>li uCf : ~ t  ra11d0111 :~ssayed li 
';i .(I: ounces of goltl ;irlel 1:lO o11111,i~s ])I'I. 1,111 i l l  si1~~c.r. 'I'll? snln])les were  i; 

t.llie11 I)Y hlr. ,lohll (:~.oss. l ~ i c ~ i : ~ l l ~ ~ i . g i s t  ol. tire I:iireau O T  hl i~:cs.  . .., 
i i l 

;;];I 
$ . .  ;.' S:!ver Pick No. 2 Claion. 

$1 
At (1isc.ovc1.y. on tllc! Silvcsr I'ic,li KO. 2 1,l;ii111, whicll is  400 feet frorn 'A/ 3 tli!, cas t  c3ilil o f  i.ht\ c.la.ir~~. a s11:lft 35 fcc3t tlcr1lr sl~o\vctl  6 or  7 feet  of 

,,!, 
i.. ~ o ~ ~ - s i ~ i l l ? e i  . t l ~ ~ : i ~ . t %  and (:a.l(.ii~l. 'PIIc s11:~ft \\.it$ cave(l a t  the  time of the  ;:!, 
visit and 110 s ; ~ ~ r ~ i ) l e s  \\.PI.(! t:llits~1 for : I S S ; I ~  

-111 ol>c11 (::it ;:car :hi: rial-illeast c ~ o r . ~ ~ t ~ r  o f  iilis c.lai111 shoived 3 fee t  of a!,' 
i r o~~- s t :~ i i t c~d  cluarte. A s : ~ ~ n l ) l t %  taIii.11 1)y 311.. (:~.oss a t  th is  1)oillt assayed :I ' 
.I4 oz. of  goltl :illtl . I0  ox. of silrc5r !o:i. 'I'll<: stl'ilit' of t i ~ c  vciri is I :  

N. S X '  45. ;111tl tile tlil) 6;:1' N. I, 1 l -- 
Frances Claim. I, 

',$F I)cvPlol)l~~c-nt. 011 t he  I+'r;~llc.es c . l ; i i ~ ~ ~  (,011sists of a tll!ll~el 75 feet  ',C i11 i cug i i~ ,  tile f irst  40 ft,i>( of n.lri1.11 is  t.iml)c~rctl, ani i  ;L s r r i e s  of ope11 cuts 
011 the  surface  r . s t<~ndi~lg  :~loilp tlii. s t r ike  of tile v ~ i , ~  \vl~icll is  N. 55' E. 
As exposett ill illi> tlln1lt.l t l l c .  vein v:lri?s frolll 1 2  to  .10 inches  in width. ;$ I t  t l i l~s t.o t l l c t  soiit.11 :it i t11 :11ig11\ of 65'. The  vi.irl ma.ttnr ill t h e  tunnel. 8.8 
is c~liic~flv whit11 qu:~r tz  ca r ry ins  gore? n.;lti s i lvcr,  11t1f. ;it ciiscovery cut, ,f 
llc>ar t . 1 ~  c a s t  olt l  l i i ~ c  of tllc c.lni111, some c,o])I)er s u l ~ l ~ i t l c  xvns observed. 

T h e  oycri c : ~ ~ t s  \re~r'c~ fill(.il \viLl~ ~ n : ~ t r r i n l  ~vllil.11 11:1(1 (.:~vfci fro111 rcIle sides, , 
1lcnc.e no in fo r~ i~ :~ t , i o r~  cmllltl I)c ol)t.n.il;c~tI :~l,out tile vrisl otller thrill tllat indi- 

caletl by tllc small  t lul~lps protlucetl \v11c11 tile c.11ts werc. c,sca\~ated. , A  
series of salnples talrerl by Mr. Gross across tllr to ta l  \\riiith of tlle vein at d 1 
five-foot in ter rn ls  in t he  Du111lt~1 gave  tllc fo l lo~ving nssa.>-s: ,$ 

21; 
Sample 
N u m b e r  

Tile value of t h e  ore  in t he  li'rallces tunnlel appears  t o  vary greatly 

from  lace to  place, lioxvever, and  sarlll)li~s talren by the  lessee of th is  
gropcr ty  ill 1'319.20 gave  nluch bet ter  r e tu rns  tlli~ll this,  S O I ~ I C  of then1 
running a s  high a s  $35 per toil in gold ant2 silver. 

M a r t h a  Q. Ciaim. 

3 shallow shaft, nea r  t he  no~.t.l~wc'st. c,orller of thc Rlartlln (1. clai~m 
ha: expose(1 a. ilan.ro\\r vein, c o n s i s t i ~ ~ g  c i~ief iy  of g;l.icna, ha\-ing a stri!iC 
of K. 15" LV. mid a. dip of 56" E. A sample  t a l ~ e n  by Mr. Gross across  

6 illcbes of th is  ve in  assnyetl .OS oz. ill gc;!d an(l  254.20 oz. ill s i lver  per 
top. ~pvp l . a l  tons  of ore  were  s11ipl)i~tl fro111 this claini in 1920-21,  being 
a.F,dcc! to t h e  ore  fro111 ihc  Gold Tlollar claim. ~vllicll is  df:sc.rii~~c?tl bi'low. 

North S t a r  Claim. 

~ 1 ,  ol)~.11 cu t  ill t h e  sot~t,h\vestern part of tile Xorth S t a r  c:laim clis- 
clnseil a F-illclr si.ringer c 'or~tail~in$ galena alltl zinc: bieude fro111 which 

a sample  i s  regortcd to  have  assayed G O  ouncos per  ton  ill silver. 

Friday C l a i m  

Development work on t h e  Fritl:ty consists of a nurilber. of ope11 cu t s  
xvhicll . w e r e  excavated in  a n  effort  t o  discover 3.11 c ~ t ( ~ ~ ~ s i o l l  of t h e  Iictl 
Top vein. Al t l~ough encour:~gc?mcnt 1i:is been receiveti iroln t he  fintlirlg 
of r ich float  i n  t h e  debris of t h e  hill, solid bed-rook was  no t  reached ill 
ally of t hese  cuts.  

Polly Wonder  Claim. 

,ill c.ut 011 t h e  po;;y Woiider c.!ainl ?GO fce t  sout!n\vest of dis- 
covery exposed S f e e t  of i ro~l-s ta ined quxrtz in which f r e e  gold can be  
tictectccl by pn1111ing. The  ore  also ronta ins  n smal l  :~lnouilt  of ga l e~ l s .  
T l ~ e  s t r ike  i s  apl)roxirnntely due  t?:rst with ZL dip of 65" or i U "  to t h e  south.  

Little Maud Claim. 

At cliscovery, on t.11~ Lit.tle Maud claim, which is  near  t h e  wes t  ellti 
l i l ~ e  and but  a few fce t  from t h e  tliscovery oil t h e  F r a ~ l c e s ,  t ho  ope11 cut  
silowed a quar tz  vein IS inches wide, car ry ing sonle tetxahedrite. Tlre 

s t r i ke  of t h e  veil1 is  appros imatr ly  N. 5.5" E. xvitli n clip to t.lle south of 
60" o r  70". 

Silver Pick Claim. 

T h e  Silver Pick  claiim i s  d e v e l o p 4  by a number  of ouen cu t s  and  
by a cross-cut t unne l  190 f ee t  long which s t a r t s  on  the  Lit t le Maud claim. 
T h e   firs^ 25 f ee t  of t h e  tunilel is t imbered and it,s course  is S. 30" E. 
I t  in tersec ts  three veins, t h e  f i rs t  directly a t  the portal, tlie second 
at  a d is tance  of 55 f ee t  and t h e  th i rd  a t  a dis tance  of 165 feet. 

T h e  f i rs t  vein,  which i s  composed chiefly of qual-tz car ry ing f ree  

~ 0 1 d  and some galena,  i s  also exposed in a n  open cn t  100 fee t  sonll lwest  
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;\ 4 of  the tunnel It is 3 feet in widtli. The strike is h". 50" E. and the dip 

70' S. A sample taken 111 the tuririel i)y Mr Gross showed .03 oz. of 
gold arnd 5.70 oz of silver per ton. 

The second vein shows 6 feet ::I t!iickiless where i t  crossed the 3 
tunlie! on a s t r ~ k e  of N. 30" I3 with a dip of 6 3 V . W .  The vein matter 8 
consists of rasty quartz containing iiunlerous bnnches of ga!3na, same 4 
byrite and a considerable anloullt of zinc l~leilde. Accordil~g to Capps (a) 7' 
a pit ketl sainpie of the galena assayed 100 oz. of s ~ l v e r  per ton. A sample 
taken by Mr. Gross across 6 feet of the v e ~ n  alorlg tlae north wall of t h ~  
txi!inel sllows .06 oz of gold and 10.00 of sllver per ton. This vein iq 
a:so exposed ni an open cut 125 feet south of tlie tunnel portal. 

The third vein, as  descri1)ed by Capps (a )  "consists of olle foot of 
c s l c ~ t e  on the footurzll and 12 feet of quartz anci schist, inore or less 

sheeted, the quartz predominating in bulk over the country rock. Little 
galena is seen in the tnnilel, I)lit i t  is al)llndant along the surface crop of . 
the vein The wlnole zone is brecclated and leached, and large open cracks 
extenB from the tunnel to tlle surface I'yr~te. arsenopyrite, and small 
amounts of galena and sphalerite were observed, and a lo~lg  sonle of the 
cracks deposits of a soluble salt. !%liicli on analysis proved to be the iron 
sulphate nlelanteritr, were fonntl." A sample taken by Mr. Gross across 

4 12 feet of the vein along tlie soiltll 11.811 assayed 05 oz. of gold and -10 b oz. of silver per ton. It  is quite l ~ k e l s ,  iiowevrr, that this sa~llple is'not 
representative, berause there are  ui~questionable eviderlces of leaching at 
tbr  point where tlie s a ~ n p l r  u i s  taken. The strike of the vein 89 a, I 

tennlnetl by survey between its exposure in the tunnel and in a n  open cut 

01. the top of tlie hill 200 feet distant is N 65' E. The dip, ~ l e a s u r e d  !a 
tlie tunnel, is S 67" E. 

\I 
It 

Darling Claim. 7 - 1 
The discovery cut, near the center of the Darling claim, disclosed 

a ledge ot ~ron-stained quartz one foot wide, in which a small amount -1 of pyrite was ol~servetl. It  is quite probable that the large vein exposed i 
in the Silver Pick tunnel crosses the Darling clainl but the work on this 
claim has as  yet failed to  expose it. 

Lit t le  A n n i e  Claim. 

On tllr 1,ittle Annie clairn : ~ n  open cnt on the crest of a spur jutting 
out fro111 the main hill towartls PFrlday C r ~ e l r  discloses a vein of quartz 

l? feet wide, having a stl'ilre of N. 55" E. and a steep dip to the SE. The 
ore for the most part is frc,e-milling and strongly oxidized, although some 
galena \%-as noted near the hanging wall of the  vein. Slickensides indi- 
cating a llorizontal movement along the strike were observed. A sample I 
taken by Mr. Gross across the full width of the  vein assayed 0.28 oz. of 
gold and 4.90 oz. of silver per ton. 
-- 

.I:whn, Stci)hcn El. Cay~)$, Bull. U. S. Geol. S 
l l q - -  105. 

S t c u l l e n  R. Cnpps, Bull. U. S. Geol, 
gc' 105. \.Yashingtc,n, 1619. 
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The same vein is also exposed in a secolld cut 60 feet sonthwest and 
a sample taken hy the writer across 10 feet of ledge matter a t  this point 
assayed 0.24 oz. of gold per ton and 7.00 of silver per ton. 

The principal tlevelopment work 011 this clainl centers arou.nd tile 
Little Annie tunnel which was driven throng11 schist country rock along a 
course of S. 40" W. to intersect this vein, sLtarting froiii the west side of 
a small gulch in the northeast corner of tlne clai~n. It  is tinibered for the 

first 35 feet. In the tunnel the large vein just described is apparently 
split into two fairly well defined smaller ones which stand roughly par- 
allel at a distance of 30 feet from center to  center. The first of these, 

which was encountered a t  a point 60 feet from the portal of the tu~irnel, 
is 3 feet 2 inches thick and has a strike of N. 65" E. and a dip of 62" SE. 
The vein material is iron-stained quartz. A drift ext.ends along tlae strike 

of this vein to the southwest for 10 feet and a sa.mple taken by Mr. Gross 
across the vein a t  the  end of this drift assayed 0.07 ox. of gold and 0.10 
ox. of silver per ton. The second vein, which is cut by tlle tunnel a t  a 
p i n t  90 feet  from the  portal, is 4 feet, 6 inches thick and has a strike 
of N. 59" E. and a dip of 66" SE. A sample taken on tlie left wall of 
t h e  tunnel yielded 0.20 oz. of gold and 0.60 oz. o f  silver per ton. A drift 
has been driven along this vein for 75 feet to the southwest. The corn- 

binetl material from cuts taken in tlie roof of the drift a t  points 10. 20, 
30 and 40 feest from the tunnel and across the full width of the vein in 
each case assayed 0.08 oz. of gold and 0.50 oz. of silver per ton. The 

material between these veins is  highly silicified schist, intricately dis- 
sected by small quartz veinlets, carrying a snlall amount of gold. 

From the point of its intersection with this second vein the mail1 
tunnel was extended for 170 feet in a soutlaeasterly directio~l a11(1 it was 
used during 19111 in mining the high gratle ore from a sinall vein whicll 
it intersected a t  this point. 

This sniall vein consisted principally of silver bearing galeila and was 
traced for nearly 100 feet along the surface by four open cuts. A series 

of samples talr<>il I)y Mr. Gross across the ful! width of the vein in each 
instance gave the following assay returns: 

ASSAYS F R O M  THE OUTCROP O F  THE " G A L E N A  VEIN" 

W i d t h  of ve ln Ounces per ton  Per  cent 

Location of Sample sampled Gold Silver Lead 

IJppermost cu t  24 in .  0.26 286.20 48.70 .................. 
Sccnnd cu t  .......................... 8 in .  0.22 224.00 21;.10 

Third cu t  12 in. (1.64 243.80 4F.70 
Lowermost cu t  26 in. 0.14 218.90 53.40 .................. 

During 1919 this claim was operated by ,a lessee and approxinlately 
500 tons of high grade ore, which averaged over $200 per ion, were nliried 
a p ~ l  shipped to the smelter a t  Selby, C!a.lifornia.. In this work it was dis- 
Corered- that  the high grade values rxrcly continued to a depth of Inorc 
than 60 feet from the  surface. All tile ore in this particular shoot having 
a value greater than $150 per Con was removed, and the workings were 
then abandoned. By 1921, they were first visited by the writer, 
they had l~rc:on~e inaccessible. 
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! - 
The strilic of this vein is apl)loxlmately N. 20" E. with a dig of 65" 

or 70" SE. 'The o le  is (lcscribed a s  being alniost solid galena, although 4 sollie zinc blende ant1 n little gray copper- ore were associated with it. fl 

The gangue nlatter wlreii present was elther iroii carbollate or calcite. $ 
:i Several sillall faults in a practically vertical g!aiie having a inrow of , ,  

perliaps 5 or 6 feet  were encountered during the mining operations. 

i ~ t t i e  A n n ~ e  No. 2 Claim. I 
4 
al' The dcvelopme~lt 011 this (lain1 consists of three open cxts. One 
yi 

ot tbenr, lying about 100 feet east of discovery, which is situated near the 
~ w s t  end I111e of tlie claini, disc loscd a vcln of quartz about 9 feet wide 

\v~~ici i  is liiglily iron-staineci and contalns some partly osidized galena. Free 
gold can be dctected by panning. The stnlie of  this reill is approximately ; 
N. 65" E., with a tlip of SO" S., ant1 it is believeti to be a continuation of "' 
the second bra11c.11 of tlie Little Aii~iic velri cncouiitered ln the Little Annie 
tunnel. il S ~ C O U ~  olx5n cut. 135 S w t  south of d~scuvcry, disclosed a 12- 
inch vein cont~aililllg 5 or 6 inc~hes of gractlcally solid galena having a 14 

C strike of N. 50" E. with a tlip of 65" SE. Thr, galena carries high values 4 in silver ant1 a salnple taken b y  Mr. Gross a c ~ o s s  12 inches of t l ~ e  vein ? 
assayed .OS oz. ill gold and 136.50 oz. ill silver pcr ton. The lessee mined 
approximately 10 tons of high grade ore from this vein iri 1920 having a 
value of $200 per ton ? 

f~ ~ i l ~ r d  cut Y O 0  feat northeast of discovery disclosed a vein of quartz C 1 0  to 12  feet wide 1vhic.11 is highly iron stailled and contains a consid- 3 erable amount of oxitiized ga le i~ ;~ .  The c.11t nras partly cavetl and the strike 
of the vein difficult to tleterlniiir, I)~rt i t  is :x{?ploxim;ltely N. C O O  E., dipplng :! 
steeply to the sonthf5ast. The vein nlight \vcl: be a coritinuation of the 
first branch of the Little Anni(. vein eilcouiltere(1 111 the Little Annie 

, a tunnel. A sample talren by tlic writc,r :\cross 1 0  f ~ e t  of vein inatter 
assayed 0.10 oz. in goltP aild 1.00 oz. imi srlver. 

r -  
Gold Doliar Claim. 

A rich shoot of ore was discoveretl iri a11 open cut near the east end 
line of the Golil Dollar claim. The vein averages 3 or 4 feet in width 
and colltains galena, sphalerite, tetrahcifrite and solne strornerite. The 
strike of the vein is N. 65" E ,  rlippiilg 75" to the sontll. I t  was developed 
bj- a shaft 38 feet deep and a short tunnc21 driven fro111 the side of a 
sniall draw to intersert t h ~  foot %all of the shaft. During 1920 the Iessee 
ininctl b e t ~ v ~ e n  500 and 600 tons of ore iron1 this slloot having a minimum 
value of $170 per toil. At the tilne it  was visited by the writer, however, 
the worlrirlgs were so badly caved that tlmey mere inaccessible. 

Gold Eagle Claim. # 
At disc.overy cut, near tlie west end line of tlie Gold Eagle claim, 2 

vein apyroximately 3 feet wide was disclosed containing galena, pyrite, 

sphalerite and the oxiclization products of these minerals. The sulphides 
c3rry high values in silver. A tunnel was started on the east side of 
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tho sillall draw previously nientioned to intersect this veil1 aiid follows 
a crushed aiid slicl<en sided zone for 60 feet along a course N. '20' E. 
I t  then swings to the north for all additiollal 60 feet where it intersects 
the vein aiid follows it  for 30 or 40 feet along a course N. 6 5 '  E. The 
vein dips 75" SE. The veil1 in  the tunnel, which is  chiefly quartz, does 
~ i o t  contain as  anany sulphides as  a r e  fount1 in the surface cut. I11 the 
tunnel these ase coi~fiiied to a band 8 or 10 inches, wide near  the  foot 
wall. Tlnree or four tons of high grade ore, valued a t  $170 per ton, were 
mined froill the surface cut by the lessee in 1920. 

Gold K i n g  Claim. 

The Gold Icing claiin is (1e.i-elopcd by two tuniiels which were in- 
accessible. As described by Capps ( a )  the veil; has a widill of fro111 4 
to  6 feet and strikes No. SO" E. I t  consists chiefly of quartz co~ltailliil," 
assenogyrite, sphalerite and galena. 

Gold K i n g  East Claim. 

The vein has been traced across the entire 1r.ngt.h oZ the Goltf Icing 

East clainl by a series of open cuts \vllic.li, however, were so badly caved 
that n o  accurate determinations of the width of the vein could be rrlade. 

Pittsburgh Claim. 

At tliscovcry near the west entl lint, of tlie Pittsbnrgll claim a n  
open cut disclosed a vein consisting o f  6 or Ti feet of quartz containing 
soiile sulphicles and cnlcitc. The hole was inacccssibl~, however, ancl no 
sarngles were secured. 

P e n n s y l v a n i a  Claim. 

Tlrere a.re two p r i i i ~ i p ; ~ l  veins on the I't~nnsylva~lia c:laiin whicll 
118.ve been ~ranied I'ennsglva.rria and Keystone by the owner. 

The Pennsylvania vein crosses the west end line of the claim, (which 
lies a t  the bottoin of Iron C:nlclr) about 100 feet lrortll of the center and 
extends up the east slope towards thc I'ittsburgh claun. The strike of 

the veil1 is N. 65" E. with a dip of 86" S. nntl i t  has  been traced for  
oyer 500 feet by a series of open cuts spacscd a t  approlri~llately 100 feet . 
i1~terva.1~. Although there is a gap of about 1,000 feet which has not beell 
prospected as  yet, hence the continirity is not absolutely established, iL is  
quite liliely tlaat this vein is the samc: Olle that  is exposed in the dis- 
covery cut on the Pittsburgh c:la.in~. TIIF) veil1 niatter is quartz con- 
taining sonle pyrite and calcite, and free gold can be panned fro111 samples 
taken along the outcrop. 

The I<eystone vein crosses the west end line of the claim a t  a 
point 100 feet south of the Pennsylvania vein. It  has a strike of K. 50" 

. E. with a dip of GOo S. and extends up the hi11 towards the NE. corner of 
claini, intersecting the  ~ e n n s y l v a n i a  vein about 400 feet from the west 

(:))-The I i a n t ~ a l r n n  ELcgion, Alrtslia. Stcyhcn R Cnpp~, Dull. U. S. Gcol. SuW. 687, 
ynge 103, Washington, 1919. 
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e!;d line. It  has been traced along tlre surface for Inore than 1,200 feet , ,,, 

by 20 open cuts on tlie outcrop. The vein matter is chiefly quartz con- ';. , . ., 
taining a considerabie quantity of pyrite :LUG arsenoyyrite and son!e sphaley- 
rite and galena. It  varies froni 4 to 6 fee-t in wicltli. A tuniiel starting near . ' 
the westc:rn end line of !11e clainr has I~eelr driven for 50 fret  along the , '  ,,: 
h ~ n g i n g  wall of the vc.iii, ant1 a shaft \\.as sunli to a depth of 30 feet a t  4 
a point near the intersect.ion with the Pennsylvania vein. A saliiple taken $ 
by Mr. Gross across 14 inches of vein i11;tbter in the face of the tunnel :! 
assayed 1.6 oz. of gold aritl 1.60 oz. of silver per ton. Several ounces of ,; 
finely crystallized gold 'itrere obtaiiicd 11y panning in a snlall opera .cut 60 .ij 

feet &st of the portal of the tunnel. A sample taken in the shaft by the 4 
writer gave the following assay: (;old, 0.96 oz. per ton, an6 silver, 0.26 4 
oz. per ton. 1 

Keystone Claim. 

430th tPic Iicystolle 2nd I'clnrsylvnnin veins have been traced by '! 
open cuts for :I00 or 400 feet on tlris claim. There is a third vein which 
outcrops near the east end linc of tllc cl:~ini between the other two veins , , , I  
and intersects botli of them. The strike of tlris vein is N. 30" E., : 
a.nd it  has a steep dip. It  is devc?lopetl by a tunnel which is 50 feet long :\) 
aird by several open c nts on tlic surface. The vein matter is quartz carry- 
ing galena a11d some pyrite Tlie vein is 3 feet w ~ d e  a t  the portal of 

;! 
tl), tunnel but narrows to 12 inches xt the Lace. Solile of the assays of 
w~.:lthcrc>d quartz talteii fro111 the S I I ~ ~ ' L (  o cuts SIIOW high values in gold i wl-lie o i i l c ~ <  zliow but n ti-ate, iiiditatiiig tliat the deposit is extremely ' 
"spotty." 

i? 

Su'phide C l a ~ m .  

The disc.ovc3ry cut, Ilcnr ihe t r i ~ t e ~  of the Sulphide claim, disclosed . 
ail S-ft quartz vein c;irryir~g pyrite. It sliorrs frce gold on panning. - 

- 

Water  L e v e l  Claim. 

A t u t  a t  the eastern end ol tlie Water Level claim disclosed a vein 
3 icet 111 ~\ridtli carrying galena. Samplcs frdirl this cut a re  reported to 
lravc assayed from 30 to 40 oz. of silver pcr ton. 

W h ~ t e  Hawk Claim. 
a I 

A :!-it. vein carrying solire tt.trahetirltc b u t  no galena was exposed 
111 the discovery cut on tlre Wllite Ilawlr clailn. This vein has been traced 
500 fecf to t h ~  sorrthwest \there a. 12 ft. sliaft disclosed a 3-ft. vcio, which 
1v:is followed by a drift 15 fe r t  long Tlre ore is siiriilar to that found 
at discovery No aqsnys I~ave  lapell mnclc of saniples from this claim. 

O t h e r  Claims. 

I11 addition to tllcsc c.laiins tlrcre a re  a number of others, including 
tlic Jnml)o, Caribou, Mcatlowbrook, I!luebell, Iron Gulch, etc., which have 
been staked on Q a i q l ~ y  llill. At tile time this district was visited 

i 
1 

tho writer the excavations on these claims were so badly filled by caving 
that 110 data  could be obbained regarding the veins exposed in them. - 

ELOORADO C R E E K  

A number of claims liave been staked on the hill north of Eldorado 
Creek and west of Moose Creek, and in line with the trend of mineraliza- 
tion on Quigley Hill. On the  nlajority of these claims the development 
work is  limited to open cuts on the  surface which were ii~accessible 
through caving a t  tile time the district was visited. On tlic Alpha claim, 
however, a considerable anlount of developmelit work has been done. 

Alpha Claim. 

The Alpha claim lies near the top of the hill on the Eldorado Creek 
side about a mile from Moose Creek. The development work consists 
of a tunlie1 120 feet long, tlre first 100 feet of which is ,tiinbered, and a 
shaft 20 feet deep situated 60 feet S. 25" W. from the end of the timber- 
i~?g.  The vein nlatter is highly iron-stained quartz and contains sulphides 
and oxides of lead and copper. Tlre bottom of the shaft exposed a min- 
eralized zone 8 o r  9 feet wide contzzining three b a ~ ~ d s  of highly mineralized 
iron-stained quartz, each about one foot in width. Somethiirg over a ton 
of ore was sortcd ant1 sacked frorn the material excavated in sinking this 
shaft. A grab sample of this ore assayed by the Bureau of Mines showcd 
266.30 oz. of silver per ton. 

G L A C I E R  C R E E K  

FVlcGonagall Claims. 

The McGonagall clainls are  loc,;~.totl 1iea.r the Ireail of Glacier Creel:. 
The upper claim lies a t  ail e1cv;~tion of al)ouL 3,500 feet. Tlie vein 

is exposed a t  tlie surface ;LIIB is tlevcloped I)y a tunnel 30 feet long a t  
the face of which S feet of mineralizec! quartz 1 ~ 2 s  exposed which carriod 
some galena and a small ainount of stibnite. Samples taken by the owners 
across the  entire widltl of the face a re  reported to liave yielded .60 oz. 
of gold and 63.00 oz. of silver per ton. 

Tlre lower c,la.ini is also situated on the right limit of tlie creek but 
approxilnately one-half mile t o ,  the  west and several hundred feet lower 
in elevation. The vein is exposed a t  tlre surface and co~isists of 18 
inches of quartz which is free milling. One ton of ore from .this outcrop 
was sent to a testing plant in Seattle and milled. yielding $30 in gold. A 
crosscnt tunnel was started from the bank of the ,creek and driven to 
intersect this vein. At a distance of 30 feet from the portal i t  encountered 
a 3-it. shear zone impr~gna ted  with gray copper, stibnite and chalcopyrite, 
from which assays containing a s  high a s  52 oz. of silver per ton mere 
secured. The tunnel was extended 15 feet beyond this shear zone with- 
out ,encountering the free milling quartz vein which it  was being driven 
,to intersect. A crosscut was then driven 12 feet to  tlie right of the  tunnel 
along the shear zone a t  the end of which the quartz vein was encountered. 
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It was (liscoveretl illat t l l ~  vriii 1 ~ 1 d  b ~ e i i  faulted and displaced to  t h e  
i p f t  :i~i(I t ha t  t he  t11111iel liatl 1)c~eii tlriven tliroagli tlie fault. T h e  tuilnel 
is  4 feet  by G feet  iir f l le  c:ltt:~r ant1 is  tiinberc'd fo r  t h e  f i rs t  45 feet. 

GLEN C R E E K  
Two ~ ~ o s I ) c ( , ~ s  wc,r1! ilisc:ove1-~(1 ( I ~ I I - ~ I I ~  tllc: sllii~liler of 1921 p e a r  t h e  838 

l ~ c a d  of tile west  forii of Glen C:rcck. 

Arkansas Claim. ?i k 
The firs1 o l  tlicse is l ; ~ ~ o \ r ~ i  a s  tlie Arlin.nsas claim, allti tlie open I![ 

r o t  a t  ~1iscovc~1.y esposetl 3 i l i i ~ ~ e r i l l i z ~ d  z o ~ i e  : ~ b o i ~ t  14 fee t  wide, consist- (;a 
i ~ i g  of tliree b:~il(ls of qllartz scp:tr:tt,ctl by t'8o bands of sc:hist froill r ight  ,'I 

4; to left a s  follows: F ive  fcet of c~uartz,  2% f ~ c ~ t ,  of sc.liist, 1?/2 feet  of 

qaartz,  2% fee t  of schist .  154 fea t  of (111;trtz. JZ grab  s:unple taken by . '$ 
t he  wri ter  ac:ross t he  5-ft.. c1u:~l.t~ b:t~id s h o ~ ~ r t l  !I0 ox. of si lver per ton. ,i? 
Tlno ore  is  clliefly sulpliitlcs of l(%ntl : L I I ~  :~~it,i::~o:iy wit11 s01i:e sphalei-ite. 1 

,d 
Pension Claim. :ir . ), 

Tlie Pe~is io l i  c,laiin 1ic.s :tl)out 1,500 frc!t. ia.rtlii:r up  the  creek.  The $ 
opcn cu t  a t  t1isc:ovrry rxl)oseii a vein 5 fee t  wide, of which 2% feet  was . ;,; 
nearly solitl g:~lenrt, tlie r e ~ n a i l ~ t l e r  boing q11a1-tz. A g rab  s a ~ n p l e ,  talien by ,; 
the  writer,  of t h e  2% feet  of galena :~ssnyed 150 oz. of si lver per ton. 1 

T h e  owner was  s t a r t i ng  a tiunnel about 25 fcet  below t h e  outcrop a t  t he  'A 
t ime tlie c la i l~ l  was  visited. lj 

;! 

SPRUCE CREEK 8 
j; 

Fivo  claims 11avct beell loc,atc?d a t  thc? heat1 of Spr11c:e Creeli, a s  follows: 3 "'i 

Lucky J i m  Claim. 1 
The  disc:overy c:ut on  the  1,uc:ky .Tin1 c.lai~ii cxl)osctl a ledge of rus ty  

qclartz one  foot ill \~itlt!l ~yliit.11 l!:!ns f ree  gol(1 n~:d carr ics  some galena Ff 
a:id c1ialcol)yritc. F 4 
Lena Claim. 

i$ 
I 
8 T h r  -\reill on the  Leua  claliii 1s two fee t  wide ancl also consists 

of rusty quartz.  I t  cnrrles galena,  somc copper oxides o r  carbonates 
aild sollie native s ~ l r c r .  111 ail ope11 cu t  75 fee t  beloiv d ~ s r o v c r y  tile vein 1 
is  3 fee t  in width 

Si iver \Wire Ciaim. 

Tlie tliscovery cu t  OII the  Silver Wi re  clainr sllowed a quar tz  vein 
ti-o fee t  in width,  c a r r y i l ~ g  galena ant1 some copper oxides. 

Mystery Claim. 

A t  tlie Mystery c.la.iiii t he  quartz vein is  2% fee t  \vide a s  exposed 
in tile cdisrovery cu t ,  car ry ing galena, st ibnite and copper oxides. No 
free si lver was  observed on this claim. 

* 
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Ridgetop Claim. 

Tlie l i idgetop clairn i s  locatctl on the  clivide between Spruce  sl id 
Crevice Creelrs. Tlie vein i s  12 fcc,t ill width. t o i i s i s t i~ lg  chiefly of iron- 
s ta ined quar tz  and carry ing a very l l t t le ga1en:t : i~id solne copper oxides. 

TRANSPt'ORTATBON 

T h e  only r o ~ ~ t e  avxila.l~le in tho past for tllc t ra~ispor ta t io l l  of al ly 
cd31antity of suplrlic~s t o  tlie I<antisInn;t tlist.ric~t is  tlie wa te r  route  dowll t h e  
T a n a i i : ~  IZiver slid u p  thct Iianiisl111:t River  t o  Roosevelt, and  thence  
overla110 to t l ~ c  nliiles. 'I'lie (1istanc.e frorn 1"airbanbs to  t h e  ~ n o u t l i  of t h e  
ICantishiia is  155 miles, from t h e  111o11th of tlle I i a ~ l t i s h n a  to Roosevelt  i s  
156 milcs,  allti from htooscvcli to  Iiant.is1111a I'ost Office is  55 rniles, a to ta l  
of 341 miles t o  (.over a n  "air l i~ ie"  t1ist:tnce of 135 ~ui les .  The r ivers  
a r c ,  of- course:, ~nnvig:ll)lc o111y ci~u-ir~g tlre suinluer ~iiol?i!is, bu t  duriirg 
tllnt si.:lson o r  tile y c ~ r  tlie f i r s t  s i s  111i1c~s of t h e  overland portion of t l ie 
rorlte i'i.oni J :oosc~c~ l t  to  liaxitisli~i:i, a r e  s l ~ i i o s t  illlpassable for  tcalns 
bcc,:~usc. of sw,zml!s. Tile tnsl~al procetlure t.hei-efore irlvolves t h e  s torage  
of thi .  supplies x.t I loosevclt  uiitil t.1ie s~ir: t~nl)s a r r  frozen, wlicsrl t hey  
call ijo c.rossetl by 1iorsr:s and sleds.  'I'hc c,ost of t r i t~~spor t a t i o i i  over th is  
routc  i s  $80 per  ton--$40 11.v w;~tc?r to Itoosovelt and vie) 1)y slctls froin 
Roosc:velt to  l iantisl ina.  During t.he yc;Lrs 1919 :~ild 1!)20 a special r a t e  
of $32.50 per  to11 was  lnatle by tine Alaslra-Yukon Navigation Compaiiy f o r  
o re  s1iil)ineiits f rom 1ioosevi:;t (lo\i.ii t he  liaiitislliia Itivci- to  St .  hf ic l~acl  
and  t1ie11c:e by sea  to  Tac:oma.. This compaliy lias abaiidoned t r a t~spor t a -  
tior? on tlie l'a.iiailn. 1:ivc.r. owing to  tlie c o ~ n ~ ) l e t i o n  of t he  Alaska. Rail- 
1.03d, a11d t l i i ~  ra.te will pro1)al)ly no t  1)(, duplic,ated. 

Rnot11c:r rout,(. stai7ts a t  M(,I<inley l 'ark st:~tioil 011 tlre Alaska Itail- 
road, which is : Z S  miles froni S~~\v; l r t l ,  ant1 follows lip Morris C:reek, tll(?ll(.e 
along t h e  11ort11(~r11 s1ol)e of t l i ~  se(:o11(1 footliill ra11ge (described or1 page 
2 )  across  Sava.gc. Sanctuary  a ~ i d  Toli1;lnilr:~ Rivers,  t h r n c c  up Igloo Creek 
and around tlie sou t l l r r~ i  end of Sable hlount.ain, the1ic.e through Polychrome 

anrl I l ig l iv~ny i ' ,asscs, pas t  t h c  n o r t l ~ c r i ~  end of Muldrow Glacier, clown 
Mcl i i~ l loy  Iporli ancl a long t.lie sl1orc.s of Wonder  La.ke to  Moose Creck 
in t he  Iia;il.islinn clisi.rict.. Tliis ron t r  is  used chiefly dur ing t h e  suminer  
molitlis wlien it. i s  i,:~sily gassabIcx for  ],;tcli-l~orses I I I I ~ ,  no t  for \ra.gorls, 
air11 saves  s c ~ r r r a l  (lays' travel c o n ~ l ~ a r r d  with t h e  r i v r r  route. I t  
is, of c:olii.se. i~i!l)ossil)le to t.r:t~isl)ort itny r~ll :~li t i ty OE s~~l)plid's r ( ~ o ~ i o i ~ ~ i c : ~ I l y  
by tlicsc iiiealls. 1)uring tlie wirrter n~on t l i s  tleep snoa-  ant1 t h e  absealce 
of s t m ~ t l i i ~ g  t i n r l~e r  t.o ],rcveili i t s  tlrifi.iiig t1ive1-t t ravel  to o the r  m o r e  
frevora1,le routes.  

'P'he favorite wintctr 1'011tc: has  always been u p  ivIoose a11d Myrtle 
Crceks slid over  a 10%- tlivide in to  C1ca.1-water Creek, t heuce  tlown t h a t  
s t r eam and Tolclat R ive r  ;.o t h e  month of tlie Siisliaila and across  
t h e  Tanann. l o ~ I : t ~ i d  t o  tlie r:lilrontl. Tlie cost  of t.ransportation by 
(log 1ea.11is. \vlii(.ln lare 11sec1 rs(~111sively 011 th is  route,  is  $240 to $300 
per  toil. In tlie future,  Ilowcver. this trail  will undoubtedly Ite abancloiled 
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i n  f avo r  ot a I I ~ L V  O I I V  ~vIlic~11 t . 1 1 ~  :\1;1~Iix lCo:111 C! i )~~l~l~iss io l l  is  ~ l o \ ~  building 
fro111 liol)i?, a, s h t i o i ~  on tho A1:lslcn Ilailro;itl ::S7 llliles fro111 Seiz~ard, t o  
t h e  ~ < ~ ~ 1 < 0 i i ~ i l l l  l i l i l l i~~g  1,(>gio11. 

The J<~iskoli\vinr t r i ~ i l ,  \vllic.ll follows t11(~  sout,hcrn edge of tlle Ta- l": 
narlii loivlnr~d ai'ross 'Sc~ltl:t~~ilin ant1 Tol i l :~ t  Itivc:~.s, has  bcien completed 

,$ 
a s  f a r  :ts Lbi:~lilol~(l 011 t 1 1 ~  T:c':I.I.I):LLv l i i ~ i ' r .  17ro1il l i(>re i t  \vill ~ 1 1 1 1  l ~ y  w a y  , ?  
of Lalri: iV4i11c:hun1in:i to ~ ( . ( ; ~ . ; ~ t l i  a110 ItEil;~~,oil. i t  is bcing c11t )vide enough .i:i 

$1 ail(: t l~ t :  brit1gc.s arc. st I . ~ ~ I F :  e11o1ag11 to  ;tc,con>l~lotlnl(: l ~ c a v y  traffic. F r o m  a 
Diniiiontl ;L br-:lnc,ll t.rail follo\vs I!c~:~l~l):r\y Itivtrl., (:l:ti.icr :lnt] illoose Creeks $ t.o l ia. l~tisl lna.  '!'!I(? (1ist.n.11cc f1.0111 I<:)l)i,\ to Di:~iiloiitl i s  55 ~ n i l e s ;  f rom , 4 
I)iall!ond lo  lia.nt.is111r:~ lilt: tlistalli,~. is 25 miles. 'I 'l~c cos t  of transpor- .$ 1'1 tn!.ioil ovt,r this ~.outc! 11:~s 1101. I)c:cl~ tl(\fiiliteIy c~sta.l)lisPied. TVitl~ I~orse-  , 
cP;.;~wi~ sl<:tls, \\.!lii.l~ will r)rol);tI)Iy bc  11sc~t1 to  1!:~1rl ore  frorlr t.lle K a ~ l t i s h n a  

a';,: 

, ( I  districtt tillring tl~cs p r c t s c ~ ~ ~ t  \vilit.c>r, :~ l t . l~or~gl l  c~:~tc :~ .~~i l l ; t r  t . rai~tors a r c  being . , ,  
c:onsit'ierctl. i t  is  c~s t i l~ l :~ t i~ t i  : t i  $SO i1r.1. to11 f1.oi11 1<;111tishnn to  tlle railroad. 

Althougll 111;s is  I I O  c , l~ i~ : r l~c~r  t l l : ~ l l  I l l ( ,  I . O S ~  o f  \v :~ter  tra11~1~oi ' tat ion,  th is  
' 8  

roulo h : ~ s  ;t grc.21: ; I I ~ T : I I I ~ : I ~ C  ill 1.11(, f:t(:t t11:rI. 1.he tlclny a t  l tooscvelt  is .: 
eli ini~lati t l .  S111,pli~.s \vill 11o 111nfiit1. 11;1vt, 1 0  I)(: st()r,,tl tllclre ulitil tile ?: 

siVl.alni!s :Ire fl'oza!:l, :illti or(! l~lilic7tl ii1ir.illg t i l l :  \villl(*r ( . ; t l i  I)e dt'livered '1, 

a t  t.hc! S I I I P ~ ~ ~ ~  11). w:ly 01' tllc: r:~ilroatl s.~vc~l.;il 11lo11tlls c3:il.lir:r L ~ I : I I I  when :: 
it is  I I~ '~ . ( ' s s :L~Y to \v:~it. for  r.iv(.r ~ ) :~ \ . i x :~ t i c i~ l  to oI)c,Il i l l  tjl(: S:illllllc:i.. T h e  ,!, 
one i l i s : id~:~i~t : igc  of  t l ~ i s  1.1i11tt. is  I I I I I .  t o  t ~ i o  fa(,[. t11:lt t l~ i :  s\Lrnlllpy ground :+ 
o ~ c ~ r  1vhic.h it ])assess is : ~ l ~ s o l ~ ~ l t ~ l y  i ~ ~ i p : i s s i ~ l , l ~ ~  i l l  ilic5 i ; u l ~ ~ ~ l l t - r ,  ;ior could ;iL 

a sllinlilcr wngolr ro:ltl t11:lt. ~virultl s~~Sl ' i( ,r ,  ~ ~ v c , ] i  f o ~ .  1Igl1t (>( l i~ i l )~~l i l l l f .  l)e con- i! sf!'~~c,tctl csc,ryjr~ al. a. l~~ .o l~ i l i i t i vc~  t:sl)(,risi5. 4 
$1 
1," 

Fuel. .d 

;; 
1'11(~ n~ajorit!, of tlic ~ ~ ~ i r i t t s  i r ~  t l ~ i ,  1i:111tisli11:1 iIistri(.t :ire situiitetl at a :' 

'1 c(,~lsitlc.r:cl~lc. t1ista.ni.c. f1.o111 tillrl)tsr ;liitl tllc: i.ost of fut.1 for  (lolllcstic as 
. ;, 1 1 lllillillg 1 1 S s  s t x ~ l l c : l y  i l l  I:o:tl ilc,l)osits xicar head , ij 

of Moost. ( ' ~ . i . ( - I i  s11011iii i)c i i~ \~ t~s t iga t c~ t l  allti a 111illi: ~11ffit.ie11t for local I! 
xlccds shoultl, i i  l)ossil~li>. 1 ) t  o l ) i ~ ~ ~ t ~ i l  tllerc,. 

- - 

7'11~ ('o])])er I l l o ~ u ~ l a i ~ ~  tlislr.ic,t is  situa.tctl rlc,al. t l ~ e  l lor t , l le r~~ t e s ~ n i n u s  ,t' y of hl~~!dro\i-  ( ; l : r i . i c ~ ~ - .  \vhic.l~ is i.hc1 111;lin s ~ I I I . ~ . ~ .  \y;~tc-r slll)ply fo r  elle ;);! 
1 0 0 i l i ~ 1 1 ;  1 1 1 i i  lies n e a r  I.at. 6 4 .  

f 20' N. a.nd LOIIZ. 150' 20' W., about five miles so11tP1 of tile soiiL%ern 
\? 

borl1ril:iry of t he  nlai) (a )  :~c:c~ollrl):t~lyin~ 1:. S. Geological Survey 4 
bvllctir~ GSi. $ 

(n)-T11, Ii ; l~lt is1111~ I:c,aion. A l n ~ l i : ~ .  S ! "~ I~ I ( , I I  11. ( : ~ L ~ I ] ) B ,  2.:1111. IJ. S. GcOl. Surv. 687, 
\ V : i s l ~ i ~ ~ x t r ~ ~ ~  1919. 1,1:1!e 1 i l l  pocl.:6,t. 

i 

LODE MINING 

'Thi? <:o11]1er Molmtnin tlistric,t was t1isc~ovt.l-etl early in tllc? sprillg 
of 1!~?,1. it. jvxs yisit.cyi i ~ y  tili: writ.c:r in  S i?pte~i i l ) i~r .  1921,  slid Sf~pti:~ll l)er,  

1923, 011 tht: ~ . ~ ' t , l ~ r n  fro111 t r ips  to  t h e  E<ar~tisiin:~ tiistric,t, 11nt 0wi::g to 

irlc.le~iie~lt ~vc';~!llei- in 1)otli c.;iscs t ime was  av;~i lable  for  only n brief 
recolllixissanci: of a ] 7 ( > l ' t i O l l  of t he  ilistrict, :t:~c! such exxrnjl~a.tion :Is 
(,ouliP Ire made was  ~ . i~~l t ie rc , t l  cstrc%lncly difCl(:ult by s110\~ wllich mns1ic:ll 

;ut;c:h of t h e  ground. Thi. ns:r~l-l inatior~ Ivcre co~!finctl chiefly to  t h e  
rl(7ighl)orhootl of Gran t  Crt:ek, a s l ~ n l l  s t r eam rising ill tho Ilenrt O f  

t 'opper  hlo1111t:lili and flowing 11ort.11 illto Mc.I<i~~l!>y l7111'li. 'I'hc upper  
11.1r.t of this streal11 flo\vs t111.011i;ll a stccii>. ro1.1i-\vallcd i.:~llori i~litl de- 
bonc.Iies nc,ross :I tixl.~.:~.ce o~~e- l~ : i l f  to tl11.cc-qlrn.rtcrs of a nlilc witle before 
empty i~ ig  illto t l ir  gravc'l I):lsi11 al)ovc the  cnlioii a t  tile eilil of M~~Etil'ow 
Glni,ier. 

. ~ - ... 

Owen Claim. 

l 'hc 0\v1,11 (.lain1 is  lo(:ilt,cd iivross C:r:llit C'reeli lirrtr Ihc! midclle of 

(.)>is ter1.ac.p. No ~v(,l l  tlefirlcf rc\irr was  oiisi:r.vcd, ill? ~lt 'l>osit occui'rirlg 
i : ~  :L z(jllc of quartzit.e s1)out 100 fi-ct  \vitlc Iyili: hctwcen i.\!-o a r eas  of 
grarlitc~. li'ortions of tlie qll:rrizii(: a r e  il~l~~rcgn:!!.ed with galen:;, cODp?r 
su l~~ l l i r l e s  a11d so111~ ni l t iv~:  i,Ol)Jl('i'. 

Virginia Claim. 

Tl~c: Virginia cb!aiin i s  sit.uatcd a t  t.he nioutli of t h e  rocliy canon of 
Grant Creeli about  one-quarter of n mi le  above t h e  Owen claim. A t  t h e  

dicc.ovcry stalie 011 th is  clxilll a lctlgc 30 f e e t  wido was  obscsved, having 
a str i l ie o f  N. 75" E. and a d ip  of i sA S. 'The ha11gi11g wall is  liinestone 
nl?d the  foot wall porpllyry. Tlic vein n la t tcr  is  c.11iefly qua.rtz colitairling 
bander1 s t rea l i s  lligllly imprr~j i l~atcd  ~vitlm. y a l c ~ ~ a .  The  proyortior~ oC galella 

b c a r i l ~ g  orc: to  the Inore b a r r t ~ n  quar tz  i s  ~ ~ e r l l a p s  t h a t  of 1 to  5. A sa.111ple 

o i  tlie ga iena  1)c:trilng n~;~l.c,r iai  from i.liis vein txlicr: nt  randor?i !?y tl!e 
writc>r assayed :L t race  of gold, 1.10 ax. of si lver per  ton all<! 4.1s percent  
;end. 

,\bout. 75 f c i ~ t  to tllc solit11 i s  n second vein 1 2  fee t  thick having a 
I ~ ~ l l c s l . o i ~ e  foot ~vn l l  and a g m ~ ~ i t c ?  hanging wall. Tlio strilce is  S. 85" 
\T. \\:it11 x (lip of 40" S. a.lid t he  vein carr ies  g:tlcn;t ant1 sphaleri te intes- 
bantl(~t1 \vit.h clun.rtz. At  a distn~lcc? of 25 o r  30 f e f t  south. of th is  is a tliil~tl 
~ e i n  S feet ill th ic~l i~lcss  h;lving a strilrc: clue c :~s t  ant1 west  and a (lip 
o i  70'. S. 'I'hc, Soot ~v:rll is  grani te  a.lltl tllc l langi r~g mall Iimestont:. Th i s  
vcill :tlso c,ar.ric3s s~rll) l~it lcs of lc?;~il ill111 zill(.. iZll illre(' of tllf:sc vei:ls 
a r e  esposc~il il; t h e  l-oc'liy n.:tlls of tllc? r.al1011 iil~rl rt'(l~~ir(:(l ])ra(. t ici~lly 110 

ez-c,a~atioii  t o  (1isc:o~-er t i~en i .  

D e n v e r  Claim. 

On t h e  Dcnver  c,I;tinl, ,1.50 feet solith of t h e  third vein on t h e  Vir- 
ginia. i s  a 12-ft. ledge l la~in:  a s t r i kc  of N. F O G  E. and s dip of 10" 
S. 'Shc vein ma t t e r  is  qu:?rtz contailling some  galella. At a point 100 
fee t  eas t  of tlie creel< ant1 100 fee t  l:igh(tr u p  on the hi:: t he  letlge carr ies  
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a considerable amount of copper stain, and the assay of a picked sample 
taken by the owners froin this place showed 270 oz. of silver per ton. 

A second ledge 50 feet to the south is  6 feet in  width and has a . 
strike of N. 70" E. and a dip of 70" S. Tlie foot wall is granite but tlie 
hanging wall was concealed. A third vein on tlie Denver claim 75 feet 
further south is 7 feet in width and coinsists cllicfly of quartz carrying 
lead sniphide. The strike and dip of this vein could not be cletermined. 
A salnple broken a t  randon1 fro111 the ledge by tile writer assayecl .40 oz. 
of silver per ton ,arid 5.87 ])ercent lead. 

Caribou Claim. 

Tile 111aill veil1 of l.lle Caribou claim lics 200 feet so11t11 of tile third 
vein on the  Denver. Its strilrc is N. 75- W. and i t  has a (lip of 50' 
N. The foot wall is granite. 1 ' 1 1 ~  lotle, wllich appears to bc a zolle of 
quartzite of more than 100 fec,t i r l  tllickness, c:olltains a band of galena 

bearing material along the  foot wall 12 to 15 inctlles thick. At a distance 
of 12 fcct from the foot w;tll is a zone of copper stained rock about 1 
font in thickness, with 1)antls c:ontaini~lg galena, sp)llalerite and pyrite 2 
fret widc on either side. At n ~ ~ S ~ : L I I C C  of 25 feet fro111 the foot wall a 
siniilar band of copoer stni~lrci roc:li wit11 galena, sl~lialerite and pyrite 
on either side was also observctl. F2xcept for t.11c 1)and along the foot wall 
the ore in this lode appears 1.0 1)e "~oc.lrety." 

Two othcr veins abo~rt  SO0 feet south of tlie Carib011 are  reported 
by the owners, one of whicll is 12 feet and the other 1 4  feet in width. 
The character of the ore is said to be siinilar to that  on tlie Virgillia. 

Arizona Claim. 

The Arizona clainl is s i t~~a te t l  one-half inile west of the Virginia i11 
a small gully wliicll flows i11t.o Grant Creek. Tlle deposit occurs in a 
hand of quartzite 125 fect thicli occurring between tile masses of granite. 
Portions of this quartzite sllo~v consitlerable iniueraiizati6n, galena and 
spllalerite being the cliicf c.onsLitue~lt,s, with sonle pyrite 2nd coppci- stain. 
A rando~n samgle of tlie mineralized q11artzit.e taken by the writer showed 

.50 oz. of silver per ton and 3.98 percent lead. 'I'lxe strike of a porphyry 
dike 12 feet wide occurring in the granit,e 15 feet irom the lower contact 
wit.11 the quartzite is N. 70" E. Tlie (lip is 40" S. 

Montana Claim. 

The i\l011t,itlli~ clain~ lies j l ~ s t  al)ove tile Arizona antl contains two 
ledgcs about 50 feet apart,  each of wliich is two feet in tliiclrness. Tile 
vein ~ n a t t c r  of both ledgcs is quartz antl 1)otI~ carry galcna and sphalerite. 
In the uppcr leiigc, however. ~nlel ln  is  prc:tlollri~l:tll~t, while the lower ledge 
is chiefly sphnlrrite. A sel(~c.tctl snrnl)li: fronl tllc lo~vc~r ledge t;~lien by 
the wri.ter assayed .40 oz. of silver 1)cr t.on and 57.36 pcrcent zinc. 

Giles Claim. 

Tlre C:iles c,l:tiin 1it.s east of the Virginia allcl D c l ~ r e r  clailur, alollg 

RENPORT O F  MINE INSPECTOR 137 

the  face of the bluff east  of Grant Creek and south of the  terrace of M c -  
Kinley Fork. 

kt discovery a n  open cnt  3C feet long and from 5 to 15  feet wide was 
excavated during the summer of 1922. An extensive body of ore, wlli. 11 

appears to be a n  impregnation in the lirnestone, has been exposed across 
the  entire face of this cut. Several tons of tlie ore were piled a t  the  

edge of tlie cut  and more than 100 tons were mixed with the wa.ste scat- 
tered down the slope of t h e  hill below tlic cut .  The ore consists chiefly 

of galena and sl)halctrite in a limestone gangue, but n small a.inount of 
chalcopyrite, wllicll occurs as  a filling in illcipierit cracks of the ore, 
was also observed. A sample of the ore was taken and a.ssayed at the 
Alaska Station of the l3urea.u of Mines with ille followiilg results: Gold, 

trace; silver, 2.20 oz. per ton;  lead, 6.35 percent; zinc, 9.05 percent, and 
copper, 0.28 percent. 

The ore shows also on the point of the ridge :100 feet wcst of dis- 
ccvery in an open cut tvlli(:li was partly caved. This cut is on the east 

bank of a snlall gully rtnd the ore is also c?xposed in an open cut  on the 
west ban6 of the gully. This cut was filled by a tleep snow drift. Tlie 

cc?urse betwcen the two cuts is N. SOo E. A big deposit of light coloretl 

gcrpllyritic: rock, belongillg to !.he graliite o r  tile tliorite proup, o c , c ~ r s  
abont 20 feet north of tile west cllt. 

Other  Claims. 

Approxiltlately f i f ty  other claims have I,oell located. for the exalll- 
inatioll of which time was not avrtila1)le. Those des~ril)etl  al)ove, how- 

ever, a r e  fairly typical of the district and serve to indicate tile abnndarlce 
of lead and zinc ores fo~uid there. 

Fuel. 

There is 110 stalldi~lg timber witllin 20 lniles of the property all(] 

h ~ ? l c e  the question of fuel, both for doineslic neetls ant1 for possible 
future milling operations, is  important. F o r t u ~ ~ a t e l y  an outcrop of sub- 

bituminous coal has been discovered on tlie west fork of Stony Creek, 
.one of t.he tributaries of the Tolilat Itiver, a t  1,at.. 65" 30' N. and I,ong. 
154" 15' W., a t  a cfist,a.nce of S or $1 miles from the propcrl.y. The exact 
thicklless of this bed -is unliiiown, but lllore than 30 fect a re  exposed a t  :L 

point where several tons were mined and transported to the property by 
pncli horses. The resulting pile of coal was sampled Ply the writer and 
.analyzetl by the Pittsburgli station of tlie Bureau of Mines with the 
followi~lg results: 

Volatile Fixed 
Mois ture  Ash m a t t e r  ca rbon  b.t.u. 

As received 21 .2  9.0 36.6 33.2 85310 
Moisture  f r ee  11.4 4 6 . 4  42.2 10830 
Moisture  :uid :lsh frcc..  62 .4  4 7 . 6  12220 



From ill(, vit!~rpoillt of f.rails~)ort;~.tioll tlic (:op!)er Mol~llt:~i~? district 3 
is ill even 111ore (lire st.rnits than tile 1i:tntislln:~ tlistrict. T l ~ c  oiily method C 
availa1)lo a t  gresc!llt for gc:tlirig sr~~)plic's t.o the tlistrict iir ally quantity .$ 
is l)y (log t,r.m11 froin I<:[nl.ishir:~ (iririilg tlltx !vil~t.<~r nlontlls. The dista~lca 
Iron] 1iaiitish1:a I'ost 0Sfic.e to the Cojipor Moul~tain district by way of 1 XVoiitler L:~iie arid MciCir~ley Fork is allout 26 ~liiles. It  would be pos- '? 
siblc, nlthoirgli tlifbicult, to 11n11l suplilies frolil i.E~c~re by horse sleds in 
~illtc!!. 't'11~ !'c:lj.c~lr~nlt?-IIigh\v:i.y 1 ' ; ) s ~  tl.;lil ,i,:sc.ribc(i 011 page 133 $, 
passes lllroirgl~ the ctlgc of the Copper Momltai11 district but a s  has been ,; alrently st:tterl this is p;rss:r.i)lt, (?ruing tllc S I ~ ~ I ! I ( ~ I -  rncntl~s 011ly for pack 

trains or Illen on foot,, while tlurilrg the winter months deep snows make ' 4 
i travel vcry tlifficult,. It  woultl be possible, however, to make a fairly , y 

gcotl rvngori roatl for the 65 miles along this route which would also giv? d 
- .A access to ilie sc:cliic: i)t~:totit~s of l l t .  3lt,l<i11lixy N:~tiollnl I'nrlr through :. 

~ v i ~ i t ~ i i  it passes. 3 

P,ITVB'I,E MOOSE QZIPEEM 

i , i t t l ~  Rlooso C:rt.(.li is oncx o l  I l l ( .  t.i-iI.)r~l:~i.it~s oS (:lc?armatsr Fork, $ Soining tll:lf strcnm about 5 rrlilt~s al)ovib its c.o~lf'lrri III.( ,  rvitll Tolilat River. jj Tlie 11rinc,ipa1 activity ill this tlisti.ic.1 is l r l : ~ c , , j l .  ~riirliirg, tlle rllcthods 3 
ci~iployctl 1)cili:: siinilnr to t.hosc in tile I<:rnlisllll:t tlistrit.1. Tlle placers 8: 

.,I are t!istii:gl~isiictl by :lie O ( : C . I I ~ ~ ( > I I ( . ( ?  01 i~:rlivi\ silver. s111all nuggets of ?\ 
whic11 arc  found ill pr:~c,tic.nlly cvcry cleml-up. 

L)urillg 1922 tile priii(.i~ial 01)('1.:~tt>rs w e r ~  I~C(!C~SOII ail$ Christiails~n, ' ., 
F r x l  Iiausel~nan, mitl MiBc J,otly. A~pi.oxinlately 20,000 sqllare feet of : 
bedrocli, vnlncd n.t t\ventj.-t,\vo t:c3nts ;?el- scluarc fool, were cleaned during 

8 '  

the season. li 

- 
(I! 

ItEVIEW OF COAP, MINES 13'11 FIELDS 

M A T A N U S K A  C O A L  FIELD 
I)nri!lg 1922 there were five operating <:on1 properties in the 

hIatanlisli;l, field, fonr of xvl1it.h xv(>re pi-iv;l.tely ownerl. 
I'riratc o~)cra.tors in this ficltl prod~rcetl 45,402 tons of coal during 

th? year. 'I'hc Alas1ia.n Engi!lccril~g Coninlission, operating on reserved 
units, minctl 8.256 tons. 

The most significant fcntlrrcs of the 1922 development ill the Mata- 
nn?lia field were the nwa.rds riladc to p1.ivs.t~ ol~erators of contracts to 
furnish the coal usetl 011 the Ala.slia Railway during the cumerlt fiscal 
year and tile consequellf: a.ct.ivc tlevelopment of new con1 properties in  

t l ~ ?  Moose Crecli s ~ ~ t i o l l  of t,Ele fictld. 'I'lie yield from the Moose Creek 
hcds >vo~~ltl have I~cen inat~rial ly  gr(':tter T)II~. for the  severe llandicap 
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o~casioncd by laclr of adequate trmlsportc~tion facilities between the nlines 
and the railway. 

The distances from the pro1)erties on Moose Creek, capable of pro- 
dn(;illg c0a.l to the raii\va)-, a.re froni 4 to S nliles. I-Iauling call be dolle 

ocly in winter and even t,hcrl is restricted to periods tlnril~g which con- 
clitioils farornble to sleddil!g exist. Such periods were of very short dura- 
i 'on dnr i~ ig  the past winter. 

Evan Jones  Coal Company. 

'I'he n ~ i n e  of the Eva11 Joiios C:o;11 C O ~ ~ ~ ) : L I I Y  :tl, .loncsville inatle the 
1;lrgest out.put of coal prodnc.ed in t . l ~ c l  'Territory ill 1922. 'I'llC total ton- 

al:!ge millet1 a t  b.l~is property tluring tile year aluountctl t.o 42.412 tons. 
Tile greatest ~rlorltllly outp~rt, . \V:LS matltr in Scytt'llll>el., 1!)22, wbe11 5,499 
ioils were shipped. 

A tlis:lstrous f i re  or,c.1urr~tj i l l  ilris nline on Xovcilibor 1 2 ,  1922. 
111 ortler to qmellch tllr? f i r . ( ? ,  flootli~i:: of tlle minv will1 wntcr t)c'ca~lle 
;Lccessary and pro(l~i(:t.ioil x\.;ls sto;)pccl c!uri!lp the rcm:lillticr of the yCar. 
Prjor to t,h(: oc(.uryen(:o of t.ilc fire, t ~ s t < ~ l l s i ~ e  lllltler~ronlld tlC~Ci0gll14!lt 
xvcrli Jv3.s conlpletct! dui.ing t,he ytt:Ir. 1'11(. ms.il1 crossc:lrt cSlltry t .u~l~lel was 

e.s!endcrl nntil i t  11o\~ has a total length of 850 feet. 
-2 11:tula::c slope was silllli fro111 tllc ~naill-lcvcsl g:Lligwa:,' oll I!(?d 

No.  3 to the secor~tl levill, wilic,ll is 265 f?ct lo\vcr ori ille s lo~>o t.hn~i tho 
1 ~ : i i l l  level. (:a.llg\v:~ys 7vei.e driven on t,hc st.contl 1cvi.l on brtls 2 ,  3 ant1 
4. and most of the coal rninetl duriilg the year w a s  sttcnrc(1 from rooms 
driven off these gangways. 

The power equ ip l~ent  011 the 1)ropci.t~ xvas aug!!lc!lltctl dllrillg the 

year by the erection a.t the n ~ i n e  of tht' ~nacllinery I 'url~~erly placed 0x1 

the Netland property a t  C!iiclralcoi?. 
A new crosscut entry tunnel, tlcsigncd to intercept the coal beds a t  

thc eIevation of t,lie lower or second level was conmlt3nc:ctl in tIlc fall 
of 1922. TVork oii this tuni~el  was later stoppet: o\ving to difficdties 
arising from caving ground e~icountercd. 

At  the close of the year worli was proceeding on the drivillg of a 

si:contl escapeway from tile Po\vcr level to the surface. 
The Evan Jones ~ n i n c  is pri)vitlcil with ;L railway spur which offers es- 

c?!lent shipping facilities. 

Eska Mine. 

The Esk:. !nillc of t.11~ A l a ~ l i & ~ l  Eiigineerillg C ~ i n l l l i ~ ~ i o l l  was idle 
during tnost of tlic year 1022. T l ~ c  Conamission relied upon the output 

of the Eva11 Jones mine for its supply of coal for the railway during the 
gear. The fire a t  the  Evan Jones mine made it imperative to re-open the  
Eska nlirle imillcdiately, in order to forestall the threatellet1 shortage of 
coal for railway use. 

Owing to the excellent conditions existing a t  the Eska property, pro- 
dnction was resumed withi11 four days following the Jonesville fire. At 

t h r  end of the year a crew of 53 men was employed a t  the 11linc mltl 2,662 
tons of coal had been shipped 
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Baxter Mine.  

Tlie Uaxtcr inine, situated on Moose Creek, was idle fro111 April 
until December, 1922, owing t,o the  impossibility of hauliiig coal to the 

r ~ i l w a y  exrept by nlearls of sieds. 
During tlie year this property produced 2,729 toils of coal of excellellt 

quality. l'lie ?ilasimnm monthly outpllt ;\-as i ,1G4 ions, whicil was riiilled 
ill February. 

An attciiipt. was matle (111ri1ig the winter of 1922-1923 tn utilize iliotor 
tractors irl linuling Ole Illastcr (,on1 to the railway. This attenmgt was 
uilsuccessful olving to tile ~)revaIt~~lc.c~ of "soft" weather. 

Bruno Agost ino Moose C r e e k  Coaf Co. 

The 1lli11e of t.11c I3ru11o Agostino Moosc ('rcc?k ('oal C:o~n:):il~y, situ- 
atcd about ;L 111ile I)olow the f!:ixt,er inill(, 0 1 1  nIoosc: (-!i-~(lli. wns tleve!o:,etl 
a.11~1 put upoll :I 1)roduc.in:: basis d~lriiig t l i ~  y(!;~r 1!)22. 

The origilr:ll anti ~)rii~c:il):~l devc:loprncnt w:ts tloi~c~ OII  a !I-ft.. coal 

scrtlli olltc:ro~~~)ill# oil tjlc ?:Is1 sitle of h'loosi? (:r<'(:li. A1)l!rosirnately 5.00 
feet of ullderg~.ol~nd n.ork \\.as c,o~~l])l(>t.etl. 'I'his wol.li i11c111tietl t.!~e sillking 
of a 1i:rillage cloi)c lu :t titLl)r.li of 180 Sect 011 tllcl l)etl, : I I I ~  tllc d r i v i ~ ~ g  of 
a pa.ralle1 air c.ollrsn :LII(I two (,o~in~(.t . i i lg CI.OSS(:II~S. 

1)urilig iht3 fall 111-os:)cc.ti:lg \~oi.li i.cvc;ilc~tl outc~.ol)s oi :t sorics of 
bc.tls o n  tlir trp:bositcx 01- west. side of hlooscx ('rc!cik :i11(1 aljout G O O  feet 

distant f~.oin 111(, ;tl)o~ca tl(:sc~i.iIrcd woi.l;i~~gs. 'I'l~c>se out.crogs werc of such 
pronlisc tllal. \vorl< \\.:IS illtcllsivc~ly c,cbntcrc.cl u])oil t.heir tlevelop~nent and 
~ x s  discontil~ut>tl i l l  the ot.11c.r 1)t.d vvi~c>r~ ic.e ant1 \v;~l.er contlilio~~s rell: 
tlered 1)rofresc. t1iffic:ult. 

E'splO~.a.tio~~ ol t.11~ 11~1vly (lisc(?~(.r(:tl 1>1~1s 1)y I I ~ ~ ? I I I I S  of a crosscut 

tlll!Ilt?i levcalrti tllrcc sc:lnls. feet, 5 fc,ei :111i1 fjlk j:~let. respectively, ill 
witltli. 

Tile c.081 protlllc.r:tl at. t.ilr? Agost.ilro J)?Op('l't?. is t)f f3~(:(~l lel l t  qilality. - 
1 

S;in~plc,s of five t h o ~ ~ s : ~ r ~ r l  tons ~ni i~et l  i l~( l i ( . :~t . (~ ;111 ;ivei.:lgc l ~ c ~ a t i r ~ g  value ! 
2, 0 1  12.162 1:. 1'. lJ.'s :i t i t1  ~ I I  ash c:o!ittx!~t of 12.!!5 perc.elli. 

A sul)st:rrltial ~ ) ~ r ~ ~ l i ~ l l ( ' l l i .  caliij) of log 1)11il(liilgs \V;LS rrcscted 011 t l ~ e  :: 
.:; Agostino proyrrty a1111 ~il~rcli  vvork was doll(> lry tlie ( ' o ~ l ~ p a l ~ y  011 the road 
; It.:iding froln t.lleir inilir~ to the railway. 
<I 

Rawson Mine .  I 

r 7 
, 

l l~c? 1~:t\vso11 I I I ~ I ~ ( >  is sit11:11c>fl 011 YI~osc> ('rocylc :11)011t 255 ~ i i i l ~ : ? ,  ;11)ove 
tiii? 13:~ster nii~ie. I ) r v c l o p ~ ~ ~ t ! ~ ~ t  worlc ]];IS bec.11 tlo!ic5 011 t l ~ e  property dur- 

:j i n s  tlie 1r:ist t.wo y(>al-.: b i ~ t  n o  l)roiI~~(:tiorl lias I)ei.11 rna(lcl. h r:rosscul tun- ,$ n,~! 113s rc?~ealt~tl :I series of five ])arnllel beds o l  c,oal, raugi~lg from 1% 

fc-~ri. to 9 f c ~ t  i l l  111ic.li11~~~. 011c. o f  tlic>se scams tllat. has a tliick~iess of 8 
feet has I)ccll tlriftc.tl ugoll for :~l)oul SO fret  This scalll carries about 6 . . 

S feet of clean croal of si111ilar or I)c?tter gl.at1c. 

i fzet of clean c.o;r.l o f  gootl graile. Anot l~r r  se;i111. 9 f(:et in tllickness, has ' 

Dc.velopnlc~it w01.1i w;ls also tlo~le 011 a sixt.11 serr111, parallel to tile 
scrics allovc f l~s ( . r i l )~ t I .  A g;llig\vay llas opencd this sear11 for a lrngth ' 

EICPORT OF' MINE 1NS'PElmOR 141 

c: 55 fectt. Tlie bcd has a I11ic:lillc~s of 7 %  feet. Work 011 the gangway 

lvas still ill progress a t  the (:lose oi' tlie year. Many surface i~llprovenlellts 

merc nlade on thc Rawson property clurilig the year. These included log 

camp bni](lings, storage bills, etc. A road was also c:ollstructed by Mr. 

Raws011 froill llis calllp cloivrl Moose Creelr t u .  tlie Baxter ~iiine. The work 

011 this roa(1, which is 2% llliles in Ielaglil, included tile bnildiiig of a 

bridge across Moose Creek. 
p- 

Leroy Prospect. 

An exteilsive area extentling ;rl)proxil~iately four miles ; ~ l o l ~ g  hloose 
(:reek is held by Wn1. T. I,eroy, who spemit'lrrnc.11 oC ;he season of 1922 
explorillg the surface of his I~oltliilgs. This \vorSr was SIA~ces~flll alld 
rcsnlicd in exposiilg a series of c.o:iS si!;:.llls illicl i3st:ll~~i8ilill~ t,heir coll- 

t inl~ity \vith a fair  degree of c,ertaility over a strike distance of approsi- 
:nate!y 1lh miles. 

This series is tllought to be tlie easterly ex te~ is io~l  of the beds opel~etl 
011 the ndjoiiiil~g li.avvson property above described. 

The outcro]?s lie ill such positions 011 the l~ort l l  f'In?ili of Wishbone 
llill as  to offer  vcry favorable conditio~is for tlic coliduct of nii~iiilg oper- 
ations. 

T l ~ e  vvidtlis and milieability of tlie beds liave not been detern~inetl. 
Tunileling o~,cr:ttions plannet1 for thc voming seasoll will assist in 

csl ablishing thcse 'features. 

Reserved  Units in t h e  Chickaloon Section. 

Milli~ig operations (:oiid~ictc(! l)y t l ~ e  Navy Alaska Coal Commission 
on reserved units el~ibracing the Cl~iclialoon ant1 Coal Ci'eek mines and 
the King's River prospect were i~itlefil~itely suspentlcd May 1, 1922, with 
the exceptioii of a sniall amount of diamond tlrilli~ig in the vicillity of 
the Chickaloon liiiile that  was continued until the latter part of May. 

Tlie Chickaloon mine was tenlporarily reopel~ed d~~rill:: July and 
A ~ g u s t  for tlie purpose of securillg additional c:oal to form a part of a l o t  
of 5,000 tons used in iliaking a Naval test. The total to1111agt: mined a t  

Cliickaloon (luring the yea.r aiiioumted to 4,645 tolls. 
The output of the Coal Creek mine for the 4 months' period durillg 

' 

wliicPi operations were conducted. was 949 tolls. 
The beds a t  the Chiclutloon and Co;~l Creek mines yield coking selni- 

bituniinous coal of Naval grade. --- 
Lindquis t  Prospect. 

l'rospecting work was conirneliced in November. 1922, on a. coal 
seaiii found in the King's River section on a property held, untler perrllit 
by A. P. Lindquist of Anchorage. Prior to the end of the year a camp 

had been established, a road had been coastructed conllecting the camp 
with the Kings' River road, and a gangway 31  feet in lel~gtli had been 
driven upon the coal bed. The work on this gangway resulted in the 
production of 74 tons of coal. Analysis of a mine sample of this coal 

sbowed it  to be coking and of semi-binuminous grade, with a heat value, 
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11 as received, of 12,541 Il T LJ 's, an ash contc1nt ol 15.43 perce~lt.  The >c 

moisture content, a s  receivcd, was 0.51 percprlt, the volatile rllatter 26.14 '1 

percent, and the fixed carbon 57.92 a 
Q 

Net land Prospect. i 

No work has becn do~lc! on the Netland property during 1!)22. This . $  
9 prospect atljoins the C11ic:kaloon rescrvetl 1:l:it oil the west. 
I . / /  

- I 3 
N E N A N A  C O A L  F I E L D  I'l 

1 8  

9 
4 Mining deve101)inent ill tlie N e i ~ a ~ i a  coal field ill 1922 is described 
;/ in detail in zn article by Mr. Jno. A. Davis of the U. S. Bureau of 
i: Mines, which appears elservhere in this report. n 

! 

BROAD PASS REGlON 

$1 
. Mt. McKin ley  B i tuminous Coal Corporation. 5 

D~vclopi i~ent  \cork was collllllellccd in the fall o f  '1922 011 a coal sealn 4 discovered in thc Broad Pass section adja1:r:lt to the Atask& Ilailway, 
near Mile 341. 8 

The first exposure of this I)etl was nli~tle i l l  2111 opcll cut 011 the top 
of a ridge bol.derinx the railway. I 

The elevation of the cut is about 3.000 feet above sea level anci 3 
1,500 feet above tlie railway. 5 " 

The seaill where exposed in tllc cut h ; ~ s  a widtli of about 6 feet. 
!4 Tlle bet1 has a strike of N. 65" E. and a dip of about 60" N. W. 
P 

The direction of the above strike is approxi~llstely a t  right angles to 
the line of the railway, which the seal11 inay cross 011 its easterly extension. 

I WorIi has bee11 continned tllroughout the rvf~ltcr in the development 
jl of this propc!rty. 0 

Five tunnels have bcen driven oil the coal seam within a vertical 
railge of 600 feet below tile above described cut. These tunnels show ,I the scan1 to have a u-i(lt.11 of froill G B e t  to 10 feet or more, so Tar a s  

5; explored. 

Aiialysrs of s i ~ ~ n p i ~ s  of Ll~e coal (1-0111 the above descrii)e(I ~ v o r k i n p ~  
( show it to be non-cokinrr ant1 of a grade closely approaching bituminous. 3 

ST 
a, 
g COOK I N L E T  C O A L  F I E L D  
! 

Operations were condoctecl intenililtcntly during 1922 a t  tile McNally ! 
arid Maitland l~gnite  ntinc a t  Homer on I<acllemak Bay, Cook Inlet. 

No ~ r i n i n g  was (lone af ter  September 1st. a 
The total oul1)llt for the year nlno~ll~tctl to 2.729 tolls. x 4 

I 
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5 E R : N G  R i V E R  GOAL FbELD 

Ber ing River  Coal Company. 
The oilly coal produced in the Bering River field in 1922 was a lot 

of 950 tons, lllined on the property of the Bering Coal Company, to be 
used in making a Naval test. The coal mined was washed a t  the property 
and thus reduced to a 600-ton saniple. This work was done durillg June 

and July, 1922, and following its cornpletior~ operations a t  the mine were 
indefinitely suspended. 

COAL MINING IN THE NENANA FIELD, 
ALASKA 

B y  J O H N  A. DAVIS, 

Superintendent, A laska Exper iment  Station, hl. S. Bureau o f  Mines. 

L O C A T I O N  

Tlle Nenana coal fieltl is s i t~lated in the ~iorthern foothills of the 
Alaska Range near Latitude 64" N. and between Longitude 147". and 
150" W. The Alaska Raiiroad, which was constructed and is  o p e r a t d  
by the United States Government bet9een Seward and Fairballks, crosses 
the field near thc cciiter. T!?o distanc" from Seward to Tlealy a t  the 
southern end of the field is 358 miles. The distance froin this point to  
Fairbanks is 112 miles. West  of the railroad the coal field is 5 to 1 0  
miles wide and extends as  f a r  a s  Tolilat Rivcr, a distanc:~ of 40 miles; 

east of tile railroad i t  extends bcyontl Wood Rivcr, a distance of 50 
miles, a.nd in places it  is more tliini 20 nlilcs in width. 

D R A I N A G E  

Nenana River is the grinc.il)al streain in the area. I t  has its head- 

waters on tlie southern slope of the Alaska ftange, flowing north in a 
dcep canyon tlhrough the range and thence in an ope11 valley across the 
coal field to join the Tauarla River, which is one of the  main tributaries of 
t h ~  Yukon. The chief tributaries 01 Nenana Itiver withill the area cnl- 
br;,ced hy the coal Iicld a r e  Healy River and Lignite Creek, .ivhich j0ill i t  
from the  east, and Dry Crcelr, rvhich joins it froin the  west. Telrlanika 

River parallels athe Nenana a t  a distance of 15 miles to the west; i ts lilaill 
tributaries a re  Sanctuary and Savage Rivers. West of this the field is 

crclssed by Shushann River and East Fork, both of which a re  tributaries 
of ToBlat River, w11ic:h flows 110rth illto Iiantishna River. East  of Ncnana 
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River the ficltl is c~ossed by T'otatlanilia ant1 Wood Itivers. wllicl! Eow 
northwarti Into the 'I'anana . 

TOPOGRAPHY 

The coal bearing rocks are  founil ill broad open valleys Ilaving an 
east and west trend and (.rossing the mail1 streanis a t  right angles . The 
hills which border these valleys a re  high and rugged and. were it  not for 
the ciominance of the higher Alaslra Rang(% to the south. they would be 
t c  1 ~ n e d  mo~~nta i i l s  . 

Near the mouth of E1ea.l~ River the Nenana debouches from s. deep 
canyoll in the schist ivhich forms the bwlcbone of the footllill range. and 
flows north in all open valley eroded across the coal bearing formation . 
On both sides of the valley the coal bearing rocks rise in bluffs o r  terraces 

varying in height from 100 to .5 00 feet . 0l)posite the mouth of Healy 
ILiver the terrace is about 100 feet Iligil an8  from 600 to 1. 000 fcet wide. 

the ground tllen rising to a second terrace . Along the east bank of the 
Nenana and also along the west bank rt few miles below the moutll of Healy 
Kjver the terraces are  much higher . 

GEOLOGY 

The coal bearing formation. which is of Tertiary age (probably 
Eocene) rests unconformabiy upon P're-Orclovi~ian Birch Creek schist . I t  
1s Illore than 2. 300 feet in thickness and consists of soft light colored sand- 
s tmes .  light colorcd sllales mltl beds of coal. the sandstones predominating . 
Approximately one-tenth of the total thiclrness of the forlnation is made up 
01 coal beds. six of wl\ich are  30 feet or lnol-c % in tliickness . The Pol- 
lowiug gcoloyic sections were measured by the writer on the llortll bank of 
Healy River . 

Stratigrnphic Section of the Nenana Coal I3earing Formalion Meas- 
wed by John A . Davis on the Property of the Ilealy River Coal Corpora- 
tion. Sitnated in Scctions 23 arld 22. 'r. 12 S., I1 . 7 W., F . B . M . a t  Sun- 
trana: 

Feet  Inches 
"Xc*ti.~na." cl.nvcl ....................................................... 7 6 4  I J ~ r c o n i o ~ ~ t i ~ i t y  ....................................................................... 
Shale. with Lliiri bcds of snndstonc ........................ 50 . . .  ........................................................................................ coa l  4 
Sandslone ............................................................................ 100 

....................................................................................... e0:11 2 ti ................................................................................... Shnlc 7 
n011o ...................................................................................... 1 

................................................................................... Shale 1 
...................................................... Coal, f a i r  cluality 'I ..... 

...................................................................................... Shale 
.......................................................................... Eony  shale  

Conccs led ............................................................................ 
Bony coal a n d  hone ........................................................ 
Lixht  buff sandstone ...................................................... 

............................................................................ Bony con 1 .. ...................................................................................... 511.71" 
Bone 
0. .... ...................................................................................... a t ~ a ~ e  

............................................................................ Bony coal 
........................................................................ Sandy sllale 

Light  buff sandstone 
1 ........................................................................................ LUil l  

..................................................................... Brown shnl. c 
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.................................................................... S:l~l( ly s l ~ a l e  
( . . , I . ~ ; ~ ~ ~ ; ~ . ( . ( . O U S  s l ~ i ~ l e  :rnd bone .................................... 
1, j:ht bufc sanclstone 
C r o ~ v n  sh:ile .......... 

....................................................................................... 'Coal 
Gray sandy sllnle ........................................................... 
Coal ................................... - ......... 
Cm-bonact~ous shale  
Gray shale  .......................................................................... 
Buff sa.n,lsto~lc: 
Confil(~nl(. !'ate ...................................................................... 
Coal, go(,.l qu.~lity, "S11:lrlicy Ucd" ........................ 
S:~ri(ly s l t :~le  . 
C ( ,  .I1 
Fillr \yil,jl. e sandstone 
co:\1 .......................................................... 

1 ................................................................ S]lale ar, (1 boll, 
C(~:ll "\Yilscrll Bed" 
San(ly sli;{le 
Co:1l ............................................ 
L i ~ l l t  yellow sandstone 
Coal ........................................................................................ 
S1l:llc ...................................................................................... 
Co:1l 
Stl;lle ...................................................................................... 
Con1 

+ 81, .tie ...................................................................................... 
Soft white  s n ~ ~ d s t o l l e  ...................................................... 
I 
S:lncly shale  .......... 
Soft . \vbiic satxdstonc 
Ctr:ll \ .......................................... 
S l ~ ~ l c  "J inx Ii(sd" ................ 
Coal . X..CI.Y gooti ( ~ ~ l i ~ l i l > '  .......................................... 
Gray sandy  shale  
l\'hit(; :lnd buff sa11(I~toll(~ .......................................... 
Coal, ~ o o d  qual i ty  "l)on:tlclson Bed" ...................... 
Gray sandy ?.])ale ............................................................ 
Soft  white san8stonc .................................................... 
Con1 . good qual i ty  "Lathrop Dcd" ............................ 
GI . .ly ~ ; ~ ~ l d y  shale  
s o f t  liollt colored s ; m d s t o ~ ~ e  
C(,.ll, good qnaijty, "6owen Bed" .......................... 
\v]lite snn(lst()llc .............................................................. 
Don y coal ............................................................................ 
Slla le ...................................................................................... 
Ron(, ...................................................................................... .... 
ShnIp 
S a n d s t o ~ l c  
Salldv shale, suitnblc iu r  br~clc  c1;iy .................... 
co:11- .............................................. 

...................................................... I _ 

. .................................................. 
G w y  shale  
Coal ._ 

.................... Gr:ry shale  "Conl(%,' Bcd" 
Cn:tl ...................................................... 

...................................................... ])ark shale 
('oal, good qu:llity ........ 
(:ray Sl~.?le . part ly  concc'nled .................................... 
$?jne whlt.6 sandstone .................................................... 
Con 1 ........................................................................................ 
Gr:ly shale .......................................................................... 

....................................................................................... co:ll 
E);hclc c.lrbonnci. ous shale  ............................................ 
Gray s]lnle ......................................................................... 
Coal 
(;ray sll:lle ......................................................................... 
E ~ ] f f  sll:lle ............................................................................ 
Co:d .............................................. 
Ran, ly  shale  ........................................................................ 
Con\ . good qnnlity 
Carbonaceous shale  ........................................................ 

.......................................................... Con 1. food ~ U a l i t y  
................................. Concealed : .......................................... 

........................................... Coal, goocl qual i ty  ............... 
Bony ............................................................................ 
Linht gray sandy shale  
Co:lrsc white  sand.+tonc 
Carbonaceous clay .......................................................... 

. 
Fee t  
14 
2 

3;1 
4 

. 1  
15 
1 
1 

15 
F 1  
0 

19 
1 
3 

[i 1 
6 
6 
2 
6 
7 

180 
1 
5 
.? 

1 u  
1 

10 
3 (i 
1 

10 
10 

6 
2 

15 
20 
' i ( l  
2:; 
4 0  
50 
26 

I; 
23 
46  
30 

4 
G 
3 
7 

70  
110 

4 
1 
1 
0 
2 
2 

10 
13 
2 r, 

3 
0 
0 
1 
4 
0 
7 
8 
1 
10 
3 
1 
4 

411 
26 
1 
G 

55 
1 

. 

lnches 

G 

4 
5 

8 

G 

G 

C 

7 
9 
2 

G 

4 
7 
6 
10 

10 

4 

10 
2 
6 

6 

G 



Feet I n c h e s  
' i t  i t  : I I I I I I I  I I  S I C  I :  ........ ::I) l i  I:ori\, :111(1 I > t r ~ ~ y  SII:II'~ . . . . . . . . . . . . . . . . . . . . .  :! 
S:lll<ly (,l:ly 

(; 
, . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I < ' ~ I I ~ ,  !v11il<, :111,l > ~ s ~ l l < , \ v  S~<I I , IS !<~I IV  . . .... I:! 
: 1 l I l l l : l l l l s  I :  . . . . . . . . . . . . . .  . . . . .  11 (: 

S: rill i x r : i ~ ~ l ~ i t ,  S(,( , i  io11 of S(>II:III:I  ( ' o ; ~ l  Ih3:~1. i~~y Ii7c>riii:it io11 hl eas- 
11rcc1 11y .lo1111 A\. 1);:vis 011 1111~ Xori11 J3:i111: o f  110:11:; l t i ~ c r ,  i11 S ( b ( , t i o ~ ~  22, 
T 1 2  S., I t .  '7 \Y., i<', 1%. hl . ,  I],!! 1 1 i i 1 1  > \ ~ t , s t  oS S I I I I ~ ~ , ; I I I : L :  

Feet 
Iuilq 
.... 
- 7  , ., , 
I E 

4 

4 
1 :! 
!I I 

I 

111 
!!S 

1 
!)I! 

1 

I I 

, 
l i; 

I I 
1 1  
:($ , 

1 
1 
1 
( I  

1 
1 :: 

O 
5 : :  

F e e t  l n c h e s  
I:ony con1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :... ....... i 
Sl1;lll' - 

3 r 
.......................................................... 

‘\V!liLc sn~)c<$!o;;~~ .......................................... .-- . . . .  1.i 

<:11:11 ( 1  F .................... 
C'o:rl.sc wl~itrs s;1111lstc111~~. I ) r > l t ~ ~ l ) ~  c.i,ricc.:~l~.tl .......... !11!.-:- 

At. i.]lt. 1);1sc> of ill(, c.o:ii 11c>a1.j11:: forr11ai.ior1 tllc' I)cStls dill to  tllc l loiih 

: ~ t  anglcs  v : i ~ . y i ~ ~ g  fro111 ::O 1.0 .I.:) ( I~g re ' s ;  1)11t \vitl~ill :I. ( l i s t i~~l( . t '  of :I 111ilt: 
97 s o  tl?(ty rise (:I? tile ol)posit(: f!a:lli oi' t i  sy:lclil;tx ;tiid :.kit: ! ' O i . l l i i i ~ i O l i  O S -  

tolids t.o ilic, 11ort.11 in s succession of i r ~ l t i c l i ~ ~ e s  and yy l l~ l i~ l t ' s  101. :!, (lis- 
tance  of 10 ~ i ~ i l c s  011 t l~c .  west  b:il~li ant1 25 niilc>s 011 the  ca s t  1):1111< of tile 
Kc .Lana 1 i i~ i . r .  

?'I?? gc,ology of tl~is :Lrc'a 1r:is 11cc.11 tl(-sc.ril~c~tl ;it It 'tlgtl~ by >I;!rtili ( i t )  

arid by Cap])s ( 1 1 )  it1 pub1ic;~tioins of tile 11. S. Geological Sut'vcy to \ ~ l l i ~ I i  
t h e  rexcier i s  rc.fcrrtvl for  furt.1lc.i- rlct:tils. 

EARLY C:OAl, M I N I N G  OB~ERRTPONS 

. 
L Y N N  M I N E  

'rIi(1 l'il.sL 11li11(, ()li(>11(.(1 ill t,11t> Xt3l~:~1l:i J~'ic!cl ;vtis ~~l lo \ ' J l l  lo(,;!ily iiS 

tilt 1,ylln 1 ~ i : l t ~ .  it, \V:IS si(,l~;ii,(>d 011 tllc! I \ : I S ~  si(lc: of tlle ~ t ? l ~ : l l l : ~  .itiV<!l' lltX:Ll' 

tlie right-of-way of tho  Alas l i ;~  I;ailro:ltI, ; i t  a goillt 3 5 5  miles f lonl  the  

S ~ w a r t l  t e r n ~ i n u s  of tlip r ~ a t l .  'I'he c.o;l.l 11c'tl a t  tliis ~ii i l ie is ZL l i t t le over  
f ive  f e e t  ill tlllc:ii~c~ss ;illti oc,c.ul.s 11(,;11. tlli: to11 oC i i ~ t .  gvOiOgi(: s e ~ : t i ~ l l  o f  
tllc coal bearing f o r ~ n i ~ t i o ~ i ,  itlthougll i ts  esac,t strniigraphic p o s i t i o ~ ~  h a s  
Ilcvcr beell (lefillilely ( ! c f~~ l .~~! i r~e t l .  11. was tllo f irst  out(::'(>;? tc: i)i.c~Olll~ 
available a s  tile railroad wiis 11~i11,rr ( ~ o : ~ s t r ~ ~ ~ t c ~ t l  s011tl1 f1.ol11 tlle to\\'ll of 
Picnana, 1vhic:h is  s i i , ~ l a t t ~ l  oil t.hc 'Saunna ltivc'r ,411 llliles fro111 Scbw:i~tl .  
I t  was  c.lcnrly recognizrtl t h a t  t l ~ i s  f11o1 u.;is i ~ ~ f c r i o r  i11 qua1it.y t o  tll:lt 
obta inable  fur ther  south.  Iiciic~c: tl~c? r ~ l i ~ l p  ;\.;is olic'llttl only fo r  teniy)or;lry 
use  unt i l  t h e  railroad voultl 11e built to t.lie bettt.1. coa.1. 

Tlic ~ ~ r o t l u c t  of tile mine  \vas a poor grade  of lignite, having a 
(Iscided br.o\vri color allti a woocly tc,st~~rc:. I t  cont,ained some  nastc? 
nlatcrial  due  t o  t h e  rrl lde rlletllotls of n~i l i ing  i~cccs s~ t r i l y  ~tdoptcll .  It  
\v2s :~sec! by tllc Ala.slrsn E i~g inee i - i~ ig  C:olniuissioi~, tllci agency  having ill 
c;!:~rge tlie h ~ ~ i l e l i ~ ~ g  o f  t h e  I-;~iIroad, on loco~not ives  ant1 ill t h e  11o\ver pl:lrlt 
at Nennna, fo r  abont  a yc>:rr 1 ) ~ f o r e  t.i~tx lninc 1 ~ ; ~ s  :~l>a~l(iolleci in 1919. 

Six sa.mples were  talic.11 by tlie Co~nniission a t  20-St. i11terva.P~ ill t he  

100-ft. t ~ ~ r i n c l  a t  th is  I I I ~ I I ~  a.nd were  arlalyzed a t  t he  Pi t t sburgh s ta t ion  of 
the I?]rrc.au of illincs. T h e  av(>rnge of  t h r s e  ari:llyses shows:  Tvloisi.urr, 

32.5 percvent,; volatilt' ma t t c r ,  13.8 pprcent:  fixed carbon,  21.5 perc,cnt; 
ash ,  11.9 pe rce i~ t ,  ant1 U. 1'. U. per  lb.. 6,220. 

(a)-T:le Nrilnrle Coal I"ic,lA, Ala.slin, G. (:. hlnri.in. I3uIl. U. 8. Gcc~l. Survey 
6G4 \Vnshington, 1919.  

( ) ~ ) - ~ ) r c  i30nnifiel(l Region, .41:1skn. Stt7l)h8en 11. C:>~;DP, Bull. U. S. Gcol. Slrrrcy 
Mil, l V n s h i ~ ~ ~ t o ~ ~ . ,  3912. 

T J ~ ~  Iinntishnn Rcxlon, Al:lsl~:1. S ~ I . ! ) ) ~ ( ~ I I  It. C~:I[,]IS, Elill. IT. S. (7~01. SIII'VCY 
687, '\Voshington. 1910. 



il steaming test made by tlic \vritc,r in l ! ) l9  a t  tlle Nenana power 
p l ~ n t  showeti an eqnivalenf evaporation o f  2.0s l ) o ~ ~ r ~ t l s  of water per pound 
of fuel as  firetl, ill con~p:trison wit11 a.n evn.poration o l  3.GS pounds of 
water per pound of f11c.1 as  fired obt:tinPc1 (1111-ing a xilliilar test q-llen 
plcillg s ~ ) r ~ l , e e  \~oocl. 

BURNS MlNE 

. Early in 1919, as  so011 ;IS r;~ilroatl c:onst,ruct.ioi~ 11ad 1)et.n cxtendcd 
20 ~iiiles f~ir thcr  to the soutli, the I h ~ r r ~ s  ~liille was opct~iotl on the west barrii 
of the Nenali:~ Itive? ;L f e w  11lr11tlrcd y;lrtls fro111 the riglit-of-r~:ty. Tlie 
principal bed here was S to 10  fcet il~iclr. It c,o~it;~i~red n I>cittclr grade 
of lignite whic.1~ was I~ro\vnisli b!:~ck il l  valor a~ict 11;1ii a less I)ro~lounced 
w ~ o d y  texture thali in the Lgin! minc. Owilig to colnplic:a.tr.tl geologic 
structure the stratigraphic positioli of this bet1 has ileyisr 1)1:(,1i clcfinitely 
d~te rmined .  Tlle niille furiiishcd f1lc:l for t11il Ala.sltar~ Engil~ccring Corn- 
mi~sion 's  needs and to a slna.li ex tc l~ t  for tlolnest.ic purposes iti the tolvn 
of Neila~la nntl \\.as 01)erntc'd for l i t t l ~  Inore tJin11 ;I ytsar, w1ie11 it, was 
abaudoncd in favor of a, still betlcr gratle of fuel ol)taiuablc flirtllcr to 
the s0ut.h. 

-4 typical a~lalysis of this fuel shows: bloi::tlrrc%, 29.6 percent; vola- 
tile matter, 34.2 1)erc.ent; fisetl c,art)o~l, 2S.G i.(.ellt; ash, 7.6 gerccnt, 
a~l t l  I3. T. 5. per pountl, 7,448. A steaniillg test 111:~de by the writer during 
the sanlc? rvceli as  that for the I J ~ I I I I  111i1ie ncsnlt.etl ill an ecluiv;~lel~t evapora- 
tion of 3.99 ponntls of water pel. poui~tl of Cue1 :LS fired. 

CALDERHEAD MlNE 

The Eroad I'nss Coal ant1 1)evelopment Cornpany obtail~ed a perliiit 
e a ~ l y  in 1920 to open a. riiine oil tlie goverr~ment reserve in Sectiol~ 5, 
Township 12 S., 1ta.nge 7 W., Fairbanlts Uasc ant1 Meridian. This mine, which 
wss known locally a s  the Calderllead mine, was situated on tlie soutli bank 
of Lignite Crcelr one and a half lniles from its confluence with Nclisna 
Kirer. Tlie coal bed is 1s feet thicli, of which the upper 6 foet, being 
of somewl1n.t inferior quality. was left to support the roof. The lower 12 
feet consists of a good quality of lignite which is dull black in color and 
shows but few trac,c3s o f  woody textnre. It was transported in sleds 
on the ice do i~ l i  .Ligrlitc; Creek and across the Nenan:t liiver to tlie rail- 
road. The first seaso11's worlr was ter~ninntetl in April, 1920, by the 

"break-up" of the Nenal~a River after 7,000 tons had been mine(1. Ap- 
~roxilllately 200 tolls were taken out during the  winter of 1920-21, and 
3,000 tons during the winter of 1921-22, after \vhich tlie mine was dcfinite- 
17 abandoned. 

A typical analysis of this I'llrl nlade by tlic Pittsbul-gh station of 
the Gureau of Bliries shows: Moisture, 26.4 percent; volatile matter, 35.8 
pe-cent; fixed carbon. 28.3 p e r r ~ n t ;  ash, 9.5 percent, and B. T. U. per 
pound, 7,573. The sampje was taken from fuel used during a steaming 
test made by the writer in 1920 a t  the Nenana power plant, which re- 
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suited in  an ecluivalent evapor;r.tion of 4.3:: ~.)ounds of water per pound 
of fuel as fireci. 

PETERSON MlNE 

Tlie IJetersoil mine, whicll was the lnost extensive of the early 
atf.e,ll~pts a t  c,oal mining, was own~td by the Healy River Coal Corporatioll. 
It was sit.11atecl on the west bank of the  Nenana River opposite the mouth 
of Healy River, in Lea.sing Block 26, Nenaila Coal Field. The nlirle 

opened early in 1920 by a crosscut: ttull~el, st:~.l.til~g a t  the edge of Nellana 
liiver just above high water Inark and.  r u n ~ ~ i r l g  in a southwesterly direc- 
tion under tlie t.i.rrace on the west 1):tnli of the' river. Sliorkiligs ex- 
tellded from this crosscut developed two bptls of coal. tlie upper one of 
~ - h i c l ~  bad a t l i i ck~~ess  of 5 fcet al~cl .the lower one  G feet. 

The nlineablc portions of these two 1)erls lying l)ctweer~ tllc horizon 
of the entry t~lnnel  anti the surface 11avc ueen pr;tctic,ally all removed 
with tlie exc:e,ption of pillars left to protc3ct tlie traclrs nI' tllc Alaska Rail- 
wa.y, bcneatli wllicll the I)etls este:~rl. Tllv gangmays drivrn 011 the upper 
bcd had an aggregate lel~gtli of app?oxini;llely 660 leet  2nd those on the 
lower be; 260 feet. 

l'h(: ripper bed has a st,ril;e of N. SO' 'r:. a ~ r d  dips liortlt a t  a n g l ~ s  
varying f ro l i~  59' to 52''. T ~ P  lower bed strikes N. 75" 7'2. alitl (lips fro111 
30" to 40" north. 

At the portal of the niain tunnel the coal was dumpc-'tl fro111 the lnine 
cars into a 10-ton skip which was I~oisf(?tl oli a n  inclined tra~iimay 336 feet 
long. The  incline follometl the natlu.:~l slope of t,he bluff for 226 feet 
and mas carried 011 a trestle for the remaining distance. At the tog of 
tk,e incline the coal was discharged over a 1-inell g~.izzly, tlie oversize 
going t,o a .350-toll bunkrr erect.et1 beside a spul-track of the rn.ilroac1, and 
dis~lia.rgiirg directly into railroatl cars. 

The following a.nalyses of samy~les of coa.1 from tllc Petel-son mine 
llave been rnade I)y tlie U. S. Llnrr:tu of Mincs: 

Volati le F lxed  
Moisture  Ash M a t t e r  Carbon 6 . t .u .  

............................ Santl)lt= of cc.,:~i -'I.< rcccLivc:d 13.65 12.50 37.55 31.50 
from \vest en- Moisturr. frcc 15.37 46.16 38.47 ........................ 
try. AUK. 9, Moistur.~ a n d  :wh frcc ........ 54.54 45.46 

Snlnple o f ,  35 . -  
330 Ibs. dellvvr- 
ed to U.S.Z.M. 
Jan. 10. 1921. 
S a ~ n ~ l e  of 6 
carloads dehr- 
ered to h.E C .  
a t  Ncnana Jan.  

.\s r.<'cs%i\.<.rl ............................. 19.49 
Mois turc  fvoe ....................... 
Moisture- and a s h  ft.ee ......... 

............................ As received 19.23 
Moisture free ............................ 
MOISIII~F. a n d  ash frc~c. ........ 

25, 1921. 
.............................. Sample of 63.- A s  received 20.67 

........................... 380 ibs. deliver- Moisture free 
........ ed to U.S.B.M. Moisture and ash free 

Feb. 20, 1921. 
................................ Sarnp1.e of 3 A s  rcceivetl 20.04 

cars chosen at Moistu~e frec ........................... 
mndonl from Moisturt. :1nd ash frt'c .......... 
run of milie de- 
liverirs Pc\l>t. 
22. 1021. 
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Conil)arison wit11 analyses ~ ~ u l ) l i s l ~ e d  by t . 1 1 ~  U ~ i t e d  St.atcs Burt:au of 
Mines ( a )  of tyl)ic*al l i g n i t ! ~ ~ .  sucli a s  t.l~ose fo1111t1 in Nortli J;i~iiota, and 
of typic:il s u l ) - l ) i t u r ~ i i ~ ~ o ~ ~ s  t.o;lls, s11c.11 :IS tl~osc, of Iiolitt County, Colorado, 
f o ~  r x a ~ ~ ~ p l c ,  placc3s t.licL Nt t~~ i ln ;~ .  f11t.1 i r ~ i t l \ ~ a y  I )e t \ rce l~  t.llc.sc? two clsssifiva- 
t i o ~ ~ s  a s  f a r  a s  c.llen~ical c~onrgositio~i is  c:o~~c.er~lc>tl. 111 a.ppc:irance tlie 
coal is  blacli i~nt l  oftcll s h i i ~ y  ;ind i ~ l t l ~ o l ~ f i l ~  \voody texturc  c::n be ob- 

served i t  is  not s o  niarlietl n f c a t ~ ~ l . c  ;IS in 1111. Nor111 Uukot:t ligi~itc:. T h e  
strealc is  a very ti:irli 1)roivii-ali~lost bl;tc.lr-;i~~tl t l ~ e  coal offc.1.s a. g r ea t  
dea.1 of resistail(:(: to  \vcs;~ther.il~g, p:~rt.ic:uI:irly ill c:crtain 1)ortions o f  t h e  
brtl. Sinca tliese pliysic.al c.haraci.c:rist.ic.s ; ~ r c  r)lorc> typic:a.ily tliose of sub- 
bituminous c m l  t.11:111 of iignite. t !~e  yrotlac:t o f  illis I I I ~ I I ( :  si101111i p r o ~ ) e r i y  
be  classed a s  sub-bituininons t.o;~l. 

Tllc: I'eterson iliiile protll~c.f~tl a ]~l ) roxi i l~ ; i l (~Iy  12,500 tolls oU c.o;~l, of 
wI'.ich 11.000 tons were  furiiished to  the  A1xska.11 IGl~g inee r i~~g  (:oli~iliissioil 
f q r  u se  ill loc:oiilot.ivcs, st.c>:tii~ s l ~ o ~ e l s  :inti j)unlps, for. thc: I l i ' i ~ f i ~ l ~  of I)llild- 
iligs aild tor  t h e  t)ower p1;1111. a t  N( :~~a i in .  'l'h(s tom11 of N ~ ! I ~ ~ I I ; I  c~o11~11l11c.d 
a!'cut TOO t.oils f o r  doinest.ic 1)urposes and nl)groxin~atr~ly SOU :olls wc:~.c 

shipped to l ' i~ i~- l )a l l l i~ ,  illso fo r  tlolnc3stic. ~lsc,. Tlio p)ric.c of t l ~ c  coal a t  tlie 
n<'.nc buillic'r i l l  S111;lll 101s \V:IS $5 1)('1. lon,  1)1lt untlcl. c,o!rt.r:~c:t in ;:II.S<> lols 
a ]?ricf: or $, l .50  ])(,I. 1011 W:IS I I I : ~ I I < ~ .  J)(xlivert~:~i ;tt, N(!II:III:L for (10111vsti(~ pu~-- 
poses the coal solll fol. $7  to $7.50 pc.1. toil. : I . I I ~  ;11 I'aii.l):il~lis (.!~e pl.ic:e 
W?S $9.50 per  t.011 tli~liveretl to 1.111. ( : ~ I I S I I I I I C ? ~  in SIH;III lots but  1.111der cull- 
t r ac t  involving 100 t ons  o r  1r1or(! :I l ) r i ( : ~ ~  O C  $9 per ton was i i~atl!~.  No 
coal \\,;IS ini11(>(1 : ~ f t e r  . J : I I I I I : I ~ ~  1. ICb22, :111(l 011 Ot.t01)(21. G .  1!122, tile 
leqsees obtniiierl a c anccllilt iou of t hc  Icast:. 

NEW MINE 
Ynring t.ll(: sulillnt!r of 1!)21 tlr : :  l leal y 1Li vc'r (:o;~l C!orl)orat.io~i stnrttlci 

a secontl 111iile in Leasing l!ioclr 2t i  o11 a c a . 1  I)etl ;r.l)out 1,000.ff:et ~ ~ o r t h -  
wes t  of t he  I'etcrson t.nlrnel. I t  was  I i i l ~ \ \ ~ i ~  loc.:~lly a s  t.hc "llew" mine  
and was  openet1 1)y all ilac.linrt1 sl i :~fl .  cxt.<:;~tlii~g to  :L t itl~)t.l~ of 157 fce:t 
on a ::(I" slope. J'rcxn tlie l ,o t to~n of the  sl~:~l.t. a, t11i11if:1 \\.;IS i l r i v~11  along 
Ihc strilie of the  vc,iir, \vliit~h is  N. 76" I+:., for n tlist.;~!~c.c of 1.10 fcc t  t o  
l!~e f a r e  of tllc b l l ~ f l  :l1olig t he  rivctr, a ~ ~ t l  : ~ l s o  ill ;I wc~tc ' r ly  clirec,t io~~ along 
t h e  strilic for a d is ta~~c,c?  of 300 fcc:t. 'I'lie bed (lips :11)out 55" N. 

0x1-iiig to  t he  i)rosilllit.y of builtlings aild ~)ro l ler ty  of t h e  A l a s k ; ~  Rail- 
road only tha t  portion of t h r  c,o;rl ill t.his l~ l ine  ea s t  of t h e  shttft wn.s 
rcalovcc! prior to  August 25, 1962, WIICII  t h e  a p ~ ) l i c a l i o ~ l  for tlie ca~~ci?ll ; l-  
tion of the  lcase 1ra.s made. Tlio total  j)rotluc.tion anlounted to 1,500 t.ons. 

The  qlinlity of t l~c,  co:~1 was  pr-actic::llly iiientical with t h a t  - i n  t h e  

Peterson minc3, esvept  lor  a, sliglitly lligher ~l ro is ture  (:ontent. T l ~ c  fol- 
lowiilg analysis of a, sa.my)le t : l . l i (?~l  l)y fllf: nrriter at t.!le foot of tile in- 
c l i i~ed  shaf t  was  mntln a t  t he  A l ; t ~ l i ; ~  St.ation of t h e  13ureau of Miiies: 

Volatile Flxed 
Moisture Ash Matter Carbon Sa.rn1)le of bcd at  foot A s  ~cccivr<l ......................... 24.17 12.93 34.88 28.02 

of incline of "new" Mois tuw f r c e  ........... .......... 17.05 43.99 36.96 
mine in Blocli 26. Oct. Moisture and  ash f r w  .... 
4. 1921. 55.45 44.55 - - - - 
(a)-.knnlysr.s of ~ o : i l s  i~%l;~1~~~iti;;i~St~~~~.~~~.~~.-i;~;~~1,~~~~othcl.s,@~~~, E, S, 

liureau of Mines 22. \Va~hin=ton. 1913. 
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PRES'ENT MINING OPERATIONS 

SUNTRANA MINE 

T]l(: ollll- c:():ll lllillillg ~ ~ ) ~ ~ r : i f i ~ ~ i s  i l l  t h e  Nc?i~:~li:;, t'i(:ltl 211. 1)reseIit a r e  
those  of tile Iie:\ly l i iver  Coal (:oryoi.:ttiOii a t  Sullti.all% 011 t h e  110rth 
s ide  of Healy River 2 %  111ilcs fro111 i ts  c:ollflnence with Ncnana  Itivcr. 
collllection with t.lle -klasl<;l Iiailroatl is  affortletl by a 4-111iIe spu r  which 
leaves t h e  111;iiii l ine  o~ic! inile iiortli of IIe:tly. T h e  deveio&)rne~lt  of t h e  

Suiltraila riiilie was  s tar ted  in Novc-mber, 1921, ~u l t l c r  :I. g ro spcc t i~ ig  p e r ~ n i t ,  
but t he  resul ts  of t he  first, s e ;~son ' s  work were  so s;~l . isfactory t h a t  ap- 
plication was  ~ n a t l e  for  t.lie c~ar~~cell;ition of t h e  oltl 1v;lse 0x1 X3lot:k 26 allti 
t h e  i ssuance  o f  a new o l ~ e  a t  Sui1t1.;111a wllic11 is  1 1 0 \ \ ~  pc~idil lg.  

About a qua r t e r  of a inilc so~~l.hwc?st  ol  S I I I ~ ~ ~ ~ L I I I L ,  Iit:a.ly River t u r ~ l s  
abrupt ly  llortll frolll a tlecl) gorge c~rotlrti i l l  I:ircil Ciccli  Schis t  rtcSOSS 
t h e  successive? ~ t r a t ; ~  01. ille o v ~ r - l y i ~ l g  :.:Oil1 1)e:lrillg f0rlll~l.~011 lllltil tll(? 
Bower1 bctl (;L) i s  rcu.(:l~<:tl, w11e11 i t  S l o \ ~ s  ill a \w!sti?rly tlircctiorl to  jail1 
xpilalla River. Thr: coal X)eal,il~g roc,lts, whic:li (lip lo  t he  110l'til at. allgl?S 
rnlrgi1-1:: from 30" '1.0 45" ,  a . r e ~ u n u s u a l l y  well c s ~ ~ o s e i l  on  t h e  nor th  bank 
of t h e  r iver  i l l  thit near ly  vertic:~l cliffs tllnt r ise to  a h e i g l ~ t  of 700 o r  SO0 
feet  except where  c:ut by t h e  s t eep  c:lnon uC (:oal Creck in t h e  wester11 
par t  and by tlie cailon of Cascade Crc-oli n r a r  t h e  c:el~tcr of t h c  Property. 
At t h e  t op  of t h e  cliffs t h e  s11rf;lc:e of t . 1 1 ~  g r o u ~ ~ t l  r i ses  gent ly  to  t he  c,rl'st 
oL the divide between Healy 1tivt.r and  Lignite Greeli. 

T h e  first  season's work a t  Suntraila,  wllicll 1):trtooli s o ~ n e \ ~ ~ h ~ ~ t .  of t he  
~ l a l u r c  of prospecting, was  tern~iuate t l  i l l  dnlie, 1!)22, becaiisc of lljgll 
w a t e r  i n  Healy  ant1 Nenana  It ivers:  The: ~iii!ir: 1i:rtl iro railroad conl~ect ion  

a t  t h a t  t ime, s ince  the  present  sl)ur was  not. c :o~n]~ le t c~ l  unti l  0c to l )er  
26, 1922. T h e  coal was  haulst1 i ) y  horse's tiown I1ealy It iver duriiig t h e  
millter months  ill 2-ton sletls and I~oistctl ul) th(: inc.lint a t  tlic Peterson 
mine. After 1.11~ break-up of l l r a l y  ant1 Nt~iian:~.  I t ivcrs,  whic:li stopped 
haul ing  011 t l ~ e  ice, wagons :1,11tl a. 15-llorst~l)o\ver I lo l t  caterpillar trac:tor 
were  used anti t h e  coal was  Iioistetl on a c::li)le traulw:ly c a t e ~ i d i n g  fro111 a 
landing station oil t h e  ?;!st 1);1nli of Nena.11s 1Livc:r lo  t h e  top of t h e  Peter -  
son buillrer. Approximately 1.2,000 tons  wero mined dllrilig t h e  firs1 sea- 
sun,  t h e  majority of \vhich was  usc3rl by the  Alaska11 E ~ ~ g i n r e r i n g  C:OIII- 

mission. Of thjs,  400 tons  were  shippctl t o  Anchorn.ge for  t.ri:%l i n  t h e  
power p lant  a t  t h a t  place. Sever>tl I l und r~ t l  tons  ~vc'l-e l~se t i  a l  Nciiana 
both in t he  pomer p lant  a ~ i d  fo r  t l o ~ i ~ e s t i c  purposes. and n smallcr amoun t  
was  shipped t o  I ~ a i r b a l ~ l i s ,  chifhfly for Ooniestic: use. l 'hc f i r s t  season's 
prbduction was  talreii f rom th ree  c ~ ~ t r i c s  rill the  Eownn l~ccl which werc  
named Negri, Co~ i l ey  aild I<eyes t.uilnels and esterldcd s101l.g t h e  cliffs 
from eas t  t o  wes t  ill t h e  order  given. 

W i t h  t h e  resul l lp t , io~~ of milling opera t io~is  a t  Smlt rana  i n  t h e  LalI of 
lC22, work w a s  s tar ted  on a systematic: plan for  lninillg t h e  coal i;r s i x  
of t h e  beds 011 tlre property. Th i s  coinprises a main  crosscut  tu111ie1 s tar t -  

(n)-Sf.c th.c stl.i~tigraphlc srCt.ion of  the N e ~ ~ a n i ~  coal benring formatioll, PaSc 144. 
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ing a t  a point on tlie Bowel1 bed 15 feet above the 11ortal of tlie C:onley tun- 
nel and runni~ig nearly a t  right angles to the strilie of tlic cr)itl-bearing 
f.xrnation. I t  will be driven t h ~ ~ o u g h  tlie various coal beds l~nt i l  tlie Sllar- 
l i ~ y  bed is reached, m1iic:li i t  is estimal(~ci will I)c at  a disLa1ir.e of 1,050 
faet from the porbl.  

On January 1, 1923, the i i i ; i i ~ ~  i ~ ~ n n e l  h;ttl been driven along n course 
01 N. PGrjz' E. for a distance o f  150 fcct. At a ~ o i l l t  115 fcet fro111 the 
pertal all entry had bcen t~lrllc(I off to the lcft an(! clriveir 2::0 fetct along 
tBp strike of tlie 1,athroi) I>ed. Anotli(~r (lntry, \vliich ~V;LS :I5 fcet long, 
had also been started to the right on tllc? I,at,lirol) 1)cll: I)r!t in driving 
it a heavy seepa.ge of water, mhic:lr 11roI1ably originated in Casc:ade Creek, 
was met wit11 and upon encomlterillji the (:old :lir in tlre c ~ l t r y  it  pro~nptly 
turned to ice, thns teinporarily l)rex-cllting fu~t l i e r  tlriving ill that direction. 
Tbree raises had been driven 111) thrt slope of thc Latllrop 1)ed fro111 the 
left entry 2nd c.on~let:ted i)y ~ r o s s c ~ n l s  with two air openillgs on the 
outcrop. Tlle bre;isls in thnse raist,s 11:~tl atlv;~llcc~tl to \\.ithi11 ::0. .'rO and 
G O  feet of the out.crop, rc'sl)c%c.tivcly. t:iken fro111 cmt  t o  west ill tile order 
given. 

At  the ~)or ta l  of t.11~ 1ir:riil tu!iiiel t l lc-inine c,nrs, which a r e  of the 
side dumping type aud liarc a ca.gacity of 2,250 pouncls, are  traillined by 

hand along a nnw trcstle 35 feet liigll antl 185 feet long a t  lllc c l~d  of 
which the  coal is d~~mpet l  over a, grizzly :? fnet widc, 12 feet 1011:: and 

m:de of %-inch flat steel bars sl)at:ed 4 irlc,llc:s apart. Tlle oversize, 01- 

"!ump3' coal, pa.sses down a sterl lined chute set a t  all angle of 25" and 

is discharged directly into railroatl c w s  on the ~iiain trsclr of tlie Sun- 
trana coal spur. Tlie ni~dersize falls to a second grizzly of the salne tli~nen- 
sions but lliaile of l/,-inch flat stcel bars spac:erl 2 incl~es apmt. The 
ozersize of this screen, or "ill~t" conl, passes tiown another stctel lined 
chute se t  a t  an angle of 32" anti falls into rai1ro:ltl c.:Lrs on  a short sid- 
i ~ ? g  1s feet north of the spur tr;~c,l<. The ~ii~(lersizt?. or "screeiii~lgs," falis 
i ~ ? t o  a hopper froin which it is tliscllal-get1 in1.o railroatl c,itrs 011 a seco~id 

s;l;i-t siding 18 feet north of the first one. The proportions of t,lle various ' 

sizes are: 50 percent lu~np;  50 percent nut, ant1 20 percell1 screenings. 
The several tracks a t  the mine can provitic storage space for 27 enlpty 
r;.ilroad cars. 

In  order to supply c,o;~I until such time as  tlie dev?lopme~~t in the 
main tunnel shoultl becorne adequate to  supply tlie tlema~ltl, wo1.1~ m:ts re- 
sillned in the  Negri tnnncl antl by .January 1 ,  1923, it hntl beell extended 
225 feet heyond the former Cac:c. The  origil~al tipple a t  this worlring was 
slightiy ren~otlelletl so that it woul(1 disc:liarge into railroad cars o:l a 

branch of the coal spur built uoder the lower end. The grizzly was  re- 
inoved and hence this tipple t l~l ivers  only run-of-mine coal. 

The mine has two Pennsylvania ret.lil-n flue boilers, oile of whicll is 
rated a t  50 horsepower ant1 has already been set up in a ljoiler 1;ouse 
ncnr the end of the main tipple: the other is  rated a t  40 horsepower and 

is shortly to be installed beside the first. There is also an "America~l" 
hoist having a 16-inch tlruin driven 1)y two 7 by 10-inch steam cylinders 
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which is  used for "spotting" railroad cars antl for Iloistillr tinlbers up 
a n  inclined track at the  end of tile rrlaill tipple, and a "Dc L a ~ a l "  siealn 
tur-bille, dire(:t-connected to a 40-anlpere, 110 volt. "Western 11:lectric" direct- 
current generator, which snpplics lights for the tllllllels a11d elltries of 
the mine and for the living and  olfice quarters. The Ilealy River Coal 
Corporation has also charteretl a loco~notive fro111 the Alaska ILailroati 
\.vhich is  used exclusively on the Sulitrana spur to tleliver c:lrs t.0 and 

from the  main line. 
The main t,unnols :~li(l entric-s are  c'lcc.trically lightell, but carbide 

lalllps a rc  lisetl in ille ~.ooiils. No "gas" liaij yet bee11 tliscovercc! ill n::y 

o l  tlie worliings. 

The c,oa.l fails 1)y araviiy for  the  most part iron1 the brcasts to tile 
sloe1 lined c:hutes a t  the bo t to~n  of the raises, although some assistance 
by shoveling is occasionally ncetircl. Icrom the chutes it  is t r a ~ m n r d  by 
liand to the  tipple. Mules a re  to be used for this purpose shortly. how- 
e-tcr. The tra.ck i,s made of 20-pound ra.ils sct  a t  21-inch gauge. 

Except in the right J,atllrop entry the ]nine is quite dry. I ;nus~t l  

x-orliings a r e  regularly clearred out by I a man \vho has this ;is his sole (111t.v. 
During the  month of December, 1922, the Snntrana mine enlyloyed all . 

average of 35 ~ n e n  un(lergrol111d a i ~ d  'i on the surface. The pro- 
inction for this month was 5,243 short tons, an average of 175 tons per 
day, but during .January. 192:!, tlic' ;Lverage will probably be better than 
250 tons per day and will probably c o ~ i t i n n ~  to incxease because of lnore 
n.dr:~.nced development work. The total prorluctioll from October 26, 1922, 

to Janiisrg 1, 1023,  was 9,9GO short toils. 
Tlie price of coal is based upon clelivery in railroad cars a t  the main. 

line of the Alaska. Railroad. The following pricrs per long to11 axe c:llargetl 
for the various products: Screeliings, $2 ; run-of-mine, $3  ; nut, Tn.50 ; and 

lamp, $4. The freight rate fro111 Healy to  Fairbanks is $2 per 1011 and 
includes a charge of fifty cents per ton to cover the cost of transferring 
from standard to narrow gauge cars a t  Nenana, which wili be o1)viated 

during t h e  coming summer by the widening of the track from I<f?nana 
t o  Fairbanks t.o standard gauge. The freight rate from Healy to An- 
chorage is  $2.50 per ton and to Seward $3.00. 

The following analyses of coal from the Suntrana nline ,have been 
niade by the Alaska station of the U. S. Bureau of Mines: 

ANALYSES O F  SUNTRANA COAL 

Volati le F i x e d  
hllnizture Ash  M a t t e r  C a r b o n  

Sample of 35 tons de- 
llvercd to Alaska 
Ra~l road  a t  F a ~ r -  
banks. Feb. 1922 
Sample of 70 tons de- 
livered to  Alaska 
Railroad a t  Nenana 
February. 1922. 
Sainple of 400 tons 
used a t  Anchorage 
power plant March. 
1922. 

..... - .. 
As recc.i\.e(l ........................... 20.72 
Moist t ~ r r  free .. 

........ Moisturt. and ash free 

As  received 19.81 
.......................... Moisturr f rcte 

........ Moisture and  as11 free 

As rec.eiv.ed ............................ 19.86 
Moisture free ........................ 
Moisture and ash free ........ 



Volat~le Fixed 
Moisture Ash Matter Carbon 

hlinc sample in Nn. :\s r<%~v, i~i , ( l  ........................... 19.78 8.51 39.32 32.40 
.......................... 10 raise Negri trrrll~el 3loi.cl111.t~ 1'1.1~1, lO.60 4!1.00 40.40 

January 15, 1923. Xlc,isiirr.r~ :r11r1 :IS\) f l . r ,<> ........ 64.61 45.39 
Minr s:tmylc a t  l>r~:lst  .Is . ; ~ . l < , ( , i ~ t . ( l  .......................... Z(1.12 4. i : i  41.57 33.58 
Negri lunr?cI 640 ft.ct M(1is11tr.i~ ircc ...................... I :  52.04 42.01 
froln portal, Jan. 15. Moi.~trr~.c :111tl :is11 f r c ~ r  ........ 55.32 44.68 
1923. 

h3i11(: snml>lc a t  .\s ~.(~<.rivr.( l  ..................... 21.2s 4.83 37.03 X . S C  
breast of left Ln 1111.oir hli,isl11r1-% f r t ~  .......................... 6.37 48.91 44.72 
eliiry, 325 feet irorn > ~ O I S L I I I . ~ .  :111(1 :is11 ir(:~: . . . . .  G2.23 47.77 
main tunllcl. .Ian. 15. 
1923. 

Tile first  six a11;ilyscs r c ~ l ~ r ~ s e n t ,  c,o:\l frol;l t l~c\  I:owpn 1)ctl: 111;: 1:rst 
tn.o Lroni t h e  I~a t . l i ro~ )  1)!:(1. All of tllc! s:11111)1~~s xvcrci 1:ike11 by t i ~ c  writer 

u-it11 the csc.cyit.io~r ( I S  11io sc,c,o!~tl, \\;lric:h W:IS t :~ l i ( '~ l  Ijy 1 1 1 ~  111:1stcr I I IP( :~I : I . I~~C 

of t he  11ort1lrr11 tlivisio~l oi' ill(! .4l:tslia I ; :~ilro:~~l.  'I'11c: s ;~nipl(!  in 11uniber 

10  raisc. Negri  tu~illc,l. iiic~l~ltlrtl 1li11(' Se'ct of (:o:LI 1yi11g ~ I H R I .  1I11: to11 OC 
the\ Gowc~l  bctl. ' S o  ~ ) n r t . i ~ ~ g r  oc.c.\~rrvcl ill th is  th i i~ l iness  all(\ both roof 

and floor mcrc c,o;~l. Th(: s:11111~1(~ at. t l i ~  l)rc:~st  of iiii: Xegri i u i i ~ ~ c l  in- 

c. l~~tlc(l  eight feel  s i s  i~lc,llcs of c,oal wit11011t : I I I ~  par i i i~gs .  'rile root 

a ~ i d  floor were  a lso  c w l .  1'11(? s : ~ ~ n l ) l e  in 11uiln11c:r :3 r:~isc l(sf't 1,athrol) entry 

i~ic l~l r led  scveli f ec t  s i s  i ~ l c h c ~ s  of coal \v i l . l io~~t  partings.  011c foot o f  coal 
wn.s left  :LS roof Iiclow :I. soft. \ ~ h i t . c  s : ~ l ~ t l s t o ~ i c  a.1111 111~ floor I)o!iy 

sliaic. Tile s:1111]!1(! :It t111: III.I':ISL oC 1 1 1 ~ :  I(,Ct I , :~t , l~~.ol)  c!~~t,ry i ~ i c l ~ ~ l l ( ~ l i  six 
feet four illclics of clr:tl. (:o;L~ :II)OVC a I )o ! i~  floor. '1'1~5 rooI. was coal. 

2 y  co i~ ipa r i so~ l  with 1.i1osc of tllc Ipotcrson coal t l~clsc nnalyscs i~ ld i ca t e  

a bet ter  g rade  of f u ~ l ;  a1it1 this has  h c c i ~  fully sul )s l .a~~t ia te t l  I)y ac1.nn.l 

n w .  There  cn.n l)c? n6 clncstio~r iii this c,:lse a s  to i t s  proper ~1 :~~s i i i c : a t i o i l  

as sub-bituminous coal. Ail i ~ ~ t c r c s t i n i :  c,oiiiparison was  macie by t l ~ c  writt7r 

tlliring April. 1922, wit11 two coals from the  Mntnuusli& ficl(l in a s e r i ~ s  

~f boiler testc: co~itl~ic.tctl at, t l ~ c  Anc,liorage po\vrr 1)lant of Ilie Alasltarn 

Ei;gil~ecring Comniissio~i (a) .  'rhc r t~sn l t s  of these  tc?sts sllo\vetl tlle fol- 

io\\'in:: equivalent eva .po ra t io~~  Sroln ant1 at. 213" I?.. expressed in ~ ~ o u ~ i i l s  

of watnr eoa.pora.ted per  pound of fuel: Sn~ l t r a l i a  mil~ct c:oal, 4.52 ~ m ~ i n r l s :  

E\.:~ii .Toiles iiiilip coztl, 5.16 pounds; nurl Ras ter  minc  coal, 5.0s p o ~ ~ ~ ~ d s .  

I?: otlicr xvords, t h e  S I I ~ I ~ ~ : I I I : ~ .  coal 11:~s a ~ > ~ ) ~ . o s i ~ ~ i : ~ l . e l y  90 pe rce~ l t  o f  t!lc 
steaming va.lue of t he  hlatailuska fuels. 

Fo r  domestic: I)urpost!s i ts  c.oml~:trat,ivc: valuc i s  illore llcnrly cqnnl. 

I t  is  low in ash ,  i j i ~ ~ i t e s  readily, h l ~ r n s  freely,  and a large  percelltage of 

luiirp coal call be g u t  on t h e  niarkc:t, al l  of ~ h i c h  a r c  impor tx i~ t  advall- 

ta.ges from t h e  viewpoint of tlie doniesti(: C O I I S U I I I ~ ~ .  

(?)-Montllly Rcl~orts of Invcstixntions, U. S. Eurenu of Mines, 2412, Nov 1922, 
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LOCAP, IiREIGWT RATES, ALASKA (GOVERNMENT)  
RAXLMJAIS! 

(In cff,.,.( C)(.t. 1922.) 
I n  Irss-tl~an-cn~.lit:~d lots-l~cl. 100 111s. 

Chat- 
Ester 

F ~ ~ ~ B A ~ K S  TO- siding FOX Gilmore Ridgetop Olnes EldoradO a n ' k a  
con, jr! .............. fij.111 $11.21 $ 0 2  $0.?.X $0.32 $0.36 
~ ~ ~ : ~ ~ ~ , ~ t ~ , , ~ , , w ~ ~ ~ . r , r i c . 1 1 . ' 1 2  (J.C8 (1.76 O.'Jil 1.00 
Grocc~rics. NOIIIN. - 

(Ilighcst rate - 1st 
0.16 !l.::4 (1.38 n.15 0.511 n.55 0.55 

 IT:,^ 11.12 11.25 (1.25 I . :  0 . 3  0.41 
................................ G r a ~ n  0.10 (1.21 0.24 (1.2s 0.32 11.33 0.35 

 he^, co17~moI~ ........ 0.10 0.21 0.24 0.28 0.:!2 0.3' 
Mac1iinrr.y. In i n i n R; 

4111 Clnss - Si l l~ l c  
pieces or plifrs. 1101 
c,,.cr 2 ,noi l  lbs. .......... 0.10 11.21 0.2: 0.28 0.22 0.23 0.35 

ovVr 3,D00 lbs. w t  ......... \vitl, hc:rvy s l ~ i l ~ ~ r l c t ~ t s ,  shil>ger Inllst nl-l-:1ligc for 
for Ioatli~rc nnd unlon(lillf: 

G c 11 q .  I- n 1 I~ar(Iwnrc 
~ 0 1 1 3 ~  3,,(1clnss....0.14 0.29 0.::2 0.::8 (l.43 0.47 

Oils -~... . .  
linc, f11111, cnfrinc, .-. , 0 . : ~  . 0.41 
ett:. ~n ~ l r u ~ n s  ........... 0.12 0 "i 0.28 0."" 

FREIGHT RATES, ALASKA (GOVERNMENT)  RAIT,WAY 

(111 cf[cc,t. October. 19823 

C O ~ ~ I ,  ,c.;lrlo:ltl ~ O ~ ~ - 4 ~ ~ , i ! o ~  lbs. ~nlnin~url~-l)cr short ton. 
Nenana Fairbanks Chatanika 

13road P:rss, Sumnrit, or Color:~do lo  $1.50 $2.00 $2.25 ............ 
Iicnly, 1,i~iritc or Suntrann to 1.00 1.50 2.00 ........................ 

AAllitiorrnl to al,ove rate thrre is :L tr : i~~sfcr c h n r ~ c  n.t Scnnnn of $ .50 per 
toll. rrllis chnrgc to cease aft,cr the r.on~l,lction of tlie bridgc over tile Tanana 

WOOD-CARLOAD LOTS 
Fox Gilrnore Ridgetop Eldorado Chatanika 

I-:nrtlctt 10 $l..?n $1.50 $1.65 $1.80 $1.80 ........................ 
Martin to 1 .so 1.65 1.80 1.80 'I .RO 

.......................... 
Cnc~ie to 1.65 1.65 'I . 8 (1 1.90 1.90 

.......................... 
Averajic II cords-12s c t ~ .  ft. per cord-to 1111- cnl'lontl. 

~~t~~~ freight rate on oil drums (Gauge 16  or thicker) to Seattle-ilth Class. 
From Fairbanks From Gilmore 

............................... L ~ s s  than cn1.lt~:111 lots $2.55 I)"r 100 It)$. $2.62 pcr 100 lbs. 
........................ Carload lots 18,0(1!1 lb. min. 1.611 11cr 100 lbp. 1.65 per 100 Ibs. 

,2tiditictna1 to :tbovc is transfer chnrgc over t11c Tanana I:iver at Ncnnnn of 
$ . 15  100 ~ b s .  TO ccas,e aft.cr cc~~~,r)lction of br1d6e. 
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I ~ ~ H T  RATES VIA A I , A S R ~ ~  (GOVERNMENT) RAII,W.4Y f VALUE OF TOTAL. MINERAL PRODUCTION OF ALASKA 
-- 4 iSSO-1922 

(In 1.Tft.ct Ocl. 15122.) 

111 ~ ~ ~ ~ s - t l l : ~ l l - ~ ~ : ~ l ~ l O ~ ~ ~ ~  l<lt~-ller 1110 Il~,?. 

Sea t t t e  t o  
S E W A R D  F a i r b a n k s  

T O  A N C H O R A G E  TO vln Seward 
Anch-  Fair- Tnl -  Ne-  F a i r -  C h a t -  Carload orage b a n k s  keetnn Henly n a n a  b a n k s  a n i k a  L.C.L. lo t  

~~I iss : ,  '~ I IOL'  o\.cr 
4,1100 Ibs. .............. (1.68 1 . :  0.67 1.22 1.44 1.56 1.59 2.55 2.10 
Fro111 4.11(1(1 t o  C . -  

tllJl1 Ihs. ...... : ........... ;3.1,o 
F r o m  6,000 t o  8.- 

000 Ibs. ................ 0 1 1  I \ c : l ~ y  ])ic'cca ii\-er 4,000 111s. sI~ipl,er m u s t  ;.4.00 
1'rt)m 8.000 to  10.- 

ill10 lbs. ................ :~1'1':111gC 101. lon( l i11~ nt1<1 1111loadin~ 75.00 
E'r0111 IS.OO(l to  3 1 -  

CI(10 Ibs. .................. 
Oils -fi1~1, i l i s l i l l a t ~ ,  

~aso l inc . ,  e n g i n c ,  
ClC. - 3rd c1;tss 'in 
d r u ~ n s  ...................... 0.80 2 .  7 1.43 1.69 1.83 1.86 2.95 2.10 

Truclis.  t r ac to r s ,  z c n -  
er:tl h:irdwnre, \rli(.:~ 
hilled wi th  ~ n i n i n ~ :  

.................. I I I ~ C ~ ~ I I V T Y  S a m e  ].at(? n l ~ l ~ l i c s  ns  for  1ni11i11g ~nnchinerq-  

'I'hcre is a11 ;~J t l i t i n~ rn l  c.h:rxe fo r  trn.llsrel- o r  ~ ~ l ~ : t l > t l l i n z  n t  Kena l l% of $0.15 
Pel 100 Ills., wllicll will ce:\SC :lftc.l- t l le conll>leLion of  t i le br idge o\-cr tile Ta l l ana  
River. 

MINERAL PRODUCTION 

The followillg tables of mineral pl-oduct,ion a re  take!] fr.o:11 the 
p~:l)lirations of the U. S. C;eological Survey, except as i~!dicaterl by foot- 
nctes: 

By Years- 
.............. .... 1RSO-1890 $ 4,6XF,714 19(17 $ 20,850,235 

.............. 1591 !!16,920 1908 20,145.632 
.............. .............. 1892 1198,400 1909 21,146,953 
.............. .............. 1593 1,051,FlU 1910 16.8F7.244 
.............. .............. 1894 1.312.567 1911 20,691.241 

1895 .............. 2,388,042 1312 .............. 22.536.849 
1896 .............. 2,991,877 1913 .............. 19.47i;,:~66 

.............. .............. 1897 2.640401 1914 10.065.666 

.............. .............. IS98 2.587:816 1915 32.464.22!1 
1899 .............. 5,706,226 1916 .............. 48.6:{2.212 

.............. .............. 1900 8,241,734 1917 40.710,205 

.............. 1901 7,010,838 1918 28,25:{.~61 

.............. .............. 1903 8,403,153 1919 1!),620.913 

.............. .............. 1903 8,914,134 1920 23.303.757 

............... .............. 1904 9.569.715 1921 17,004,124 

........ .............. 1905 16,480,766 1922 ( a )  18,247,llUO 
.............. 1906 25,378,428 

................................................ T o t a l  $496,725,913 
(a)-Prr l iminnry . .an*> es t ima te  by  U. S. Gcol. S111.vey- 

By Subs t ances  
Gold .................... $335,3:14,093 
Coppcr  .............. i43.840.698 

................ Silver  8.793.977 
.................... Coal 2,779.522 

...................... Tin 936.664 
L e a d  .................. 770.537 

sulil, cr u i c li - 
silvcr,  glntin~unl,  

...................... etc .  3,532,922 

T o t a l  .......... $496,725,913 
xotr,: - Figures for n ro -  
duc l i c> l~  in 1922, included 
.in nbovc totals.  app ros l -  
m a t e  only. 

-Advance Slnti-rnent.. J:lnunr 
1, 1 J Y . l  

GOLD AND SILVER 1I'ROII)IJCIEIII IN ALASKA ISSO-1922 

Quan t i ty  
Year- (fine ounces  
1 8 8 1 ~  .......................... 967 
1881 .......................... 1,!435 

........................ 1882 7.256 
1883 ........................ 3 4.561 
1884 9.724 
1885 ........................ 11.512 
1886 ........................ 21.575 
1887 32,65% 

........................ 1888 41.119 

........................ 1889 43.5:<8 

........................ 1 ~ 9 0  '56.862 
1891 ........................ 43.538 
1892 52,245 
1893 ........................ 50.21 S 
1894 '62.017 
1895 112,642 
1896 13S.401 
1897 318,011 
1898 121,761l 

........................ 1899 270.997 
1900 ........................ :395,030 

........................ 1901 :S5,369 
1902 ........................ lOfl.Si19 
1903 ........................ 42(1.(169 
1904 ........................ 443.1 15 

r r  . ........................ 1905 ia6.l l l l  
........................ 1906 T.OGG.Il:iO 
........................ 1007 936.013 
........................ 1908 933.290 
........................ 1909 987,417 
........................ 1910 780,131 

1911 815,276 
...................... 11112 829,436 

1913 ........................ 755,947 
........................ 1914 762.596 
........................ 191 5 807.966 
........................ 1916 834,068 
........................ 1917 709.049 
........................ 1918 458.641 
........................ 1919 456,984 

1920 ........................ 404,683 
1921 ........................ 390,558 
1922 .................. ( a )  .................. 

T o t a l s  ................................ 
(a)-Prel iminary e s t ima te  by 

1923. 

O L D  

v a l u e  

...... $335,834,093 
S. Geol. Survey-  

S I L V E R  
Quan t i ty  Commercial 

(fine ounces)  Va lue  

10,390 $ 11,146 

$8,793,977 
-Advance Sta t ,ement .  J a n .  
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COI'PER PRODUCED IN ALASKA ISSO-11322 

Year- 

Copper Produced 
Ore Mined Quant i ty  

( tons)  (pounds) va lue  

Q U A N T I T Y  ~ ~~ 

Crude 
Year- 

F ine 
Ounces Ounces Value 

...................................................... 1916 12.11 8.32 
1917 ...................................................... $ 700 

81.2 53.4U 5.G00 
1918 ...................................................... 3(jl.O 284.00 :IG.GOU 
1919 .................................................... 579.:: 569.52 
19211 ...................................................... 1 .4!13.4 73.668 1.478.97 160,117 

..................................................... 1'321 57.11 40.00 2,670 
.............. 1922 ................................................. : I )  ............... .............. 

TIN PROllPJCED IN IPP~ASICA 1902-1922 

Q U A N T I T Y  
Ore Me ta l  

Q U A N T I T Y  

Year- (Tons) (Tons)  Value 
Ore Metal 

Year- (Tons) (Tons)  Value 
........... 19fl2 25 15 . $ 8.n00 1!)13 .......... 9s 
.......... 1 %I:: 41 25 50 44, l  U3 

........ I 1 157.5 1114 
........... 19111 26 1 ,i Gf<,56O 

.......... 
1905 111 

3.1)flIj 1il15 lf ;7 
' 6  ........... 1 0 2  

1.lillll I!)lC 2 , ; 2  
78,846 

......... 
........... 19116 5 ;  3 4 ' I  1917 171 1X!l 121.000 

............ 
19117 37.5 2 2 .  

100 123,300 
......... 5 1918 ............ 104.5 6 s  

19fIR .......... .12.5 25 I2,lSfl  1!)19 ........... 86 118,000 
............ 1'31l!l i 9 11 56 73.400 

.......... 8.6::s 1920 22 
191n 16.5 1(1 X.:::<5 1!121 11; , ........... 16.112 

........... 
1911 .......... 92.5  61 53.'i!lS 4 2,4011 

...... . . . . . . . . . . . . . . . .  
1912 1!14 1:111 ............ 1!422 (:I) 

11!~,~~1111 . ........... - - 
L I S  . 1 7 . l  992 $936.664 
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LEAD PRODUCEII IN ALASKA 1892-1922 

Q u A N T i T Y  
Yenr- (Tons)  Value 

Q U A N T I T Y  
Year- (Tons)  Value 
1908 ...................... 40 
I s a n  ...................... sn 
1910 ...................... 75 
1011 ...................... 51 
1!l12 ...................... 45 
1913 ...................... 6 

...................... 1914 28 
1915 ...................... 4 3  
1916 ...................... 82n 

...................... 1917 S62 
1918 ...................... 564 
1919 ...................... F8'i 
1920 ...................... 8 7 5  
1921 ...................... 759 

....... ................ 1922 (a) 

(a)-Prt,lii11ir1nry ,estimate by IT. 6.  C : i , n l .  S u r v e y - h d v a r l c e  S tn te l r len t .  Jan. 
1. 1923. 

ANTIRIONY P1nOI)UCEI) IN ALASKA 1915-1922 

Year- 

Quant::y 
Crude Ore 
( tons)  Value .... 

1915 8"'. 
1916 1,458 
I !  7 ............................................................................ 165 
1918 36 ............................................................................ 

......................... ................................................. 1919 -.- l101lC 

............................................................................ 1 9 x 1  none 

........................................................................... 1921 none 
1942 ilO1I" 

-, 
( :~ l -Ntb  ~ ~ i ' i v l \ i c . t i o ~ r  ~.ryrol.tcd for 1922. 
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COAL PRODUCED AND CONSUMEPI IN ALASKA, 
1888-4922, IN SHORT TONS 

Total foreign 
I:i~yot.ied Tvc1111 ~031 .  c1:ief- 

I'roducc(1 Statcs, chicfly IY bituminous Total 
in .,\l:isli;~, chi<.fly biturllincv~s fro~n frorr~ nritisl, coal subt)itu!~iil~o~~s anrl licrlitc. L\Tashi~~:;.lon(a) CoIumbia(a) 

Year- Shor t  tons Va lue  con - 
sumed 

(3)-NO fifi.urc.s on ir~lpnl.ts befo~,c 1899 ;Ire :i~nil:~blc. 
(b)-Ry fiscal Sc\ar ending Jullc 30. 
(c)-Esti~llatccl. 

iZCCIDENTS 

CAUSES O F  FATALIT IES 

During tlle Sear 1922 a total of five fatalities occurretl in and about 
the mines ant1 mctal l~ugital  p la l~ t s  of A?aslr:~, as  comparetl with twclve 
in 1921. 

The causes that led to these fatalities arc? listed below: 

1. Falls o f  rock or ore Iron1 roof ................................................ 2 
2. of rocli fro19 stope in bulldozing chi~mbcr .............. 1 
:;. Ralli~~g dow:~ rnase ........................................................................ 1 
4. Collagsc of scaff'olding ................................................................ 1 

r ,  
- 

.............................................................................................. 1 otal 5 

The tota.1 n11rnl)er of lnen employed in the iridustry ,luring 1922 was 
a])]?roxinlately 4,000. 
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M l N E  FIRE A T  EVAN JONES COAL M l N E  

A serious underground fire brolre out on tile second or iowcr level 

of the Eva11 Jones coal illitle in the Matanuslra fic?l(l on t.lle afternoon of 
November 19t11, 1922. 

While the origin o f  the fire is not tl('fiiiitely known, i t  n7ns probably 
dug to the use of coal (lust 21s tamping ill 1)l:tstillg operations or to ti10 
igcitioli o f  a sluall pocket of gns by th(: I)l;~cl; powder in use at the time. 

Witliout do~rbt  tlle Sire started w l i < ~ r ~  l)lasts were ignited, sllortly after 
tile day shif t  h;ld left, tl~c: n ~ i l ~ e ,  whic.11 \\:as a t  4:30 p. m. The existence 
of the  fire was not disc.overec1 until : t i~o l~ t  6:20 p. 111.. by which tilnc a por- 
ticn of the crew con~prising tlle night shift llad gone to their working 
places in other portions of the  lo\ver worki?~gs. 

Tlle existence of fire in the mine was first recog~lizcd by the night 
fire-boss, Jack Jones, whose prompt actioli a.nd intellige~lt procedure i n  
rnmoving the night shift from the mine resulted i r ~  the saving of the lives 
of a t  least ten men. All men were safely romovc~tl froill the ~niile. Fire- 
boss Joues realized that  the fire wa.s in the east ~\-o~l i ings on the No. 
3 bed, second level, but was unable to place its exact position with cer- 
t a i r~ ty  owirrg to the volume of smolre, that  occupied all the Nu. 3 bed 
xvorkings. Following the rc~aoval  of the night. crew fro111 tlle mil\cs, efforts 
were made to explore the worliings ill ortlcr to locoto the exact positioll 
of the fire and to control the  situation by ~ ) i a i i i p ~ i l a t i ~ ~ g  the ve~ltilation. 
During these operations sBven men. including t.lie Superintendent, were 
overcollle by gas. Through the grolupt efforts o f  Fire-boss Jack .Jones 
with a crew of six men those overcome were renloved to the surface 
and resuscitated. The f i re  gained rapid lieadway and further efforts to 
enter the lower worlrings, wllicll were continuetl throughout the night and 
iiic following ~norn i l~g ,  met with progressively less sac:cess and were 
finally abandoned early in the  afternoon of November 20th. 

Reports received do not illdieate that  any effort was made to ef- 
fectually seal the lower workings during the ea.rly stages of the fire. 

An attempt was made to co~nmuinicate hy telel)l~ol~e with Capt. Hill, 
local representative of the U. S. Bureau oT Mines a t  Anchorage. Owing 
the poor 'phone connections, information regarding the fire did not reach 
him until 9:15 a. m. November 20th, and lie was unable to reach tlle 
mine until about 2:30 p. in. of that  date. At about that  time a severe 
explosion occurred in the mine. This explosio~l was no doubt due to the 
ignition of a mixture of methane gas, generated by the fire, and air 
wbich entered the mine as  a result of the lack of adequate stoppings. 

Superintendent Jones reports that a 3-inch. methane' cap resulted 
when a safety lamp test of the return air  was made a t  1:00 p. m., a t  a 
point 15 feet inside the portal of the  main haulage way, which constituted 
the return a i r  course. Several minor explosiolls occurred later. 

Following the arrival of Captain Rill a t  the mine he  held a confer- 
ence with tlze superintendent and owners of the mine. I t  was decided 
that a t  that  time it  mas impossible to  effectually control the fire by at- 



tempting to seal the niine. I3reatliiiig al) i~; i r ;~tus  wa.s ilot :ivailablc u~liil  
nearly a \\reek after thc illc,eption of tlie fir?, and entry iiito the worli- 
ings mas therefore inipossil?l~~. 'Tlrih t,aved coiiclitio;; 0:' thc uppcTr work- 
iags, wbicli had beell cwrietl ~ l g  011 the c:oaJ bcds t,o the surface-over- 
burden over a consit1c~r:ilrltt (Iistailt:~, renderc!tl it ~)rol)a.lrle that : ~ i r  woxld 
rcacli the firc a.rc,a tl(xsl)ilt? a.ny stol)lrirlgs tliat ~ l l i ~ l i t  be built in sections 
of the nlille that  t.ollltl a t  1.llat time be reac:i~od witliollt breathing apgal-atus. 
Pi was tllercfore tlccitieti to ilood the niine. 

Cnptaiii Hill took fu l l  (,]large of the silrlntion arid rentl(:icd effective 
s ~ r v i c e  t.1n.oughout tllc rtlllairider of tlie f i re-f ight i~g o1)erations aiid ~l i ine 
recovery worli. 

The only wnter :~.v:~ilsble for usc ill flooding l.lic rlliile was in x sillall 
lzke, 3,300 feet (iistant fro111 the portal of the I l a~~l inp  ma?; anti 160 feet 
lotvcr in elevatioil. The property was not rquipped with power or pumps 
suitable for mcetitig the situation. l-%y .tolftl)liolring to Ancl~ora.ge, about 
55 niiles dist.:uii. Captain lIi11 \\.as ablt? to malrc n r ra~~gements  wilh tlle 
thlchorage Fire L)cl~a.rtnicilt \ ~ l ~ c ~ . c l ~ s  t . l~e i,n 1j'r;~ncc firc t.ruck, owlled' by 
the City of A~icliorn.gc, was i11iili(.t!i:t1(:ly clesy:~.tclied i,y train to the Joiies 
~xiil~e. A planli road\vny leading froin the Jonesville railway spur to the 
sllore of the lake mas built., t,onnccting ivitli a plank-covcred log fioat: <:oil- 
structed on the lake. 

A pipe line ~ n a d o  u~ of iroii gil)c', ranging froill 4 inches to 2% 
i!~c-hes in dialnetcr, nut1 s ~ n n d ; ~ ~ . d  2%-iri(.h fire hose was laid froni tile float 
to the nliile. I'ulnping from tlic lalcc3 was st.a.1-t.ctl 9:15  n .  111. November 
2211tl anti filling of the iniiic was c~olngletcd Dcccinbcr Glh. During tlle 
above operations the olltside tcmpera.ture ranged fro111 20" a.bove to 10" 
bcloiv zero. I t  was fou~ld nercssary to replace the iron pipe with canvas 
hose in order to prevent freezing of the line. 

Explor-ations were started o11 Kovcilc1)cr X t h ,  with a view to de- 
termlrie the procedure to be followetl in the  recovery of the niine. This 
~ o r l i  was conlnienced a.s soon as  oxygen-breathing apparatus was avail- 
able and a crcw traillei1 ill its use. .~olln .I. Delallide, First Aid h2iller. 
U. S. l3llrcsu of hlincs, mllo was at Sewa.r(l when t.lie fire occurred, hast- 
ened to the iniiie, u~)on  call for assistaiic,e, and proceeded a t  onc:c to 
assemble the  breathing ai)pn.ratus that  liad bee11 stored a t  the Cliiclr:~loon 
Mine and to train a crew of local miners in i ts  use. 

The crew that  i\70rc breathing appn.ratus during the mine rccovory 
operations consisted of dolm .J. Ilelahide, Capt. W. P. T. IIill, Jaclc 
Jones, J. Smith. 13. i~eoii:~rtl. J .  C:r~stafson and 6. T~ucas. Mr. John G. 
Scl~oning, P'o~enl:~n I\'liner i11 chn.rge of t.he ntille Ilescue Station of the 
U. S. 131rrcau of hliiics a t  Si*nttlc, n h o  was calletl up011 for assistance, 

rcf t  Scnttle on Pu'ove1nl)er 2211d a.ntl reat:lietl .Joilesville in time to render 
val~iable assistaiice ant1 advise in planning a116 conducting recovery oper- 
at ions. 

Unwxtering of the nii11e startetl on 1)erember Slh and was com. 
plcted January 3rd. 

The clearing and retimbering of the gangways 0x1 . the lower level 

were ~onlpleted to a sufficient extent to pernlit of the resumption of 
iuining operations and coal production on January 5t11, 1923. 

Through the courtesy of Coloue: Menrs, Chairlnaii oi tile Alaska En- 
gineeri~rg Comlnission, a maintenance-of-way car was placed a t  the dis- 

pnsal of the  wscue crew a t  Jonesville. This car serve6 a s  thcir head- 

qa;l.rtcrs duril g the course of the floodi~lg, dewatesing, and recovery 
opcrations. 

Oxygcr~ breathing apparatus was in  use a total period of thirty hours 
during the progress of the  work. 

Many sections of t h e  mine entered by the rescue crew under Mr. 
Delahide's leadership were filled \+it11 hot aud poisonous gases and cav- 
ir,g g r o u ~ d  wcs a frequent Incuace to the iives of tile party. 

Since thc occurrelice of the fire at the  Evan Jones mine permissible 
explosives only have been in use-ir? t h e  mine and the use of open lights 
hhs been discontinued. 



S U M M A R Y  O F  A L L  L O D E - M I N E  A N D  M I L L  A C C I D E N T S  OCCURRING IN 

A L A S K A  D U R I N G  1922. 

I,OI)1*: MI NTCS: 

3 0  (:old ............ 501! 1I;S.S.i:i 
12  Co~~iwr. 4:):: 

::5 .1 S 
........ 1 ( ; 4 , 2 i $ l  2 2.06i 

2 Kc~~~-hl<.tnl..  fi:; 
:i l  7 S 

I S , ! t 1 5  0 1  X(,ll<. Solrt: l .C9r) 
N(b1lc. 

L I S T  O F  A L L  A C C I D E N T S  R E P O R T E D  F R O M  C O A L  M I N E S  O F  A L A S K A  
F O R  T f i E  Y E A R  1922, C L A S S ! F I E D  AS TO CAUSES 

A N D  R E S U L T S  O F  ACCIDENTS.  

Underground 
........... 1. I-";ills of 1.0~.,2 co:~l. rocl<. (.tr:.) 

2 $':ills of I'n(.r or i)ill:tr C I I : I ~  .................. -. 
:<. Mine cars  R I I ~  I~)conloti\.es .................. 

.......... 4. (:as cxj)losions :IIIB l ) l~r~li l i i :  ::1s 
............................. 5. C'rrnl C111st .c'xl,losiot~s 

I~;xplosivc's ...................... 
.......... SuI'(ocntiu~~ fr(,in nline :;asc.s -.-.- 

............................................. IClectricity 
:$ nimals .......................................................... 
Mining mnchin(.s . .  . . . - -  
Mine fires .... .. 
Other cat1sc.s . . . .  

TOTAL ............................................... 
Shaf t  

Falling dowr~ shaf t s  or slolx,a ......... 
Obj,ccts f a l l i ~ ~ c  down sh;rfts or s1r)l)t.s 
Cnpc, sliil), crr brr~,knt .............................. 
Othcr c:~uses .......................................... 

TOTAL 0 0 n 0 0 0 
Surface 

.... .... .... .... .... 1 7 .  Mint: cars  and locomotives ........................ 
18. Electricity 
19.  Ma.chinery .................................................... 
20. Boiler explosions or bursting sten.m 

pipes ............................................................ 
......... 21. Railway cars  and locomotives 

.............................................. 22. Other causes 

TOTAT, . 

GRAND TOTAL ........................ 

............................................... Average number of tncn cmploycd underground 96 

Average llurnber or nlen emyloye~l on the  surf:rcc 92 
........................................................................ Total  number of shifts underground 27,760 

Total number of shif ts  on the surfaco ...................................................................... 27.549 
Total  time lost on accounts of all accidents 250 days. 

(A).-Permanent totnl dis:~bility.-Loss of bot,h Icps. or n.rms, one leg a n d  one 
;wm, totnl loss of syes ig t~ t ,  paralysis, o r  other condition mrmanent ly  ln- 
capacitntin:: workman from doing a.ny work of a galnful occupation. 

(13.)--Pc.rlnaner1t partial disa,bility.-Loss of onc foot Icy, hnnd. cyc, one or more 
lingers, one or more toes. any  disloc.ation &here ligaments are severed. 
o r  any other injury known in surgery to  be permanent partial disability. 

(C.)-Under CII IS  hond a r e  Included only those accidents which m u s e  a loss of 
time 111orc than the balance of the day or shift upon which the  accident 
occurred. 
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(A).-perlnnn(:nt total  disa.bility.-Loss o f .  both lcfs, or  arms.  one leg a n d  one 
a1.111, totRl loss o l  eyesight, paralysis, o r  ~ ~ t i i e r  col~clitioll p e ' l n a ~ l ~ l i l ~  in- 
Capltcit:lting worklnan f rom doing a n y  worli of a gainful  occupation. 

(B.)-per~nanent  part ia l  disability.-Loss of one foot. leg, hn.nd, eye, one or more 
finvers one or tops, :rng disloca.tion w ) ~ e r e  lignments a r e  .%vered. 
or injury known in surgery t o  be ~t"r111aneut pnrt ia l  disability. 

L!ST OF ALL ACCIDENTS REPORTED FROM GOLD MINES O F  ALASKA 
FOR T H E  YEAR 1922. CLASSIFIED AS TO CAUSES 

AND RESULTS OF ACCIDENTS. 

(C.)-Urlder rl\is Ilend :%re i n c l ~ ~ < i c d  n111\. those ncc ihc i~ l s  which ,caUSC a loss 01 
t ime  rnore t h a n  I h c  balanct: o l  . ( l ~ e  day or s h i f t  upon wll lc l~ tlie acclclent 
occurred. 

hvcrazc number of =on rcportcd a s  f i n p l o ~ ~ d  : ~ t  all Goid Mitlcs dUr- 
ing  1922 ................................................ 690 

y(,tnl nulnhcr of sl,iits andergroun(l ......... : .......... ........--128, 159 . 

~ ~ t d  numbci. of shif ts  oil 'surface 
............ 6Q.GS" 

~ ~ ~ t ~ l  time lost on account  of a l l  acc ic lc~~ls  a t  Gold Mines .......................... Zf('G7 OWS. 
Underground 

hTulnbcr Itill.cd or injured by: 
1. Fail of rock or  orc iron? roof or 

.............................................................. wall 1 .... .... 3 ... 4 2. Rock or ore mhilc 1on.dinz a t  \vorB- 
ing f;i.cc or  chu te  ................................ 1 . .  ? 5 9 17 3. Timber a n d  hand  tools ............................... .... .... .... .... .... ................................................... 4. Explosives .... 1 2 4 7 

5 .  Hauling systcm (1ni11c- cars .  I I I ~ I I ( ~  

. . 
ctc. ................................................................ .... ... 

6. Falling down c l~u te .  winzc, raisc. 01. 
s t o ~ w  ............................................................ .... .... 

7. Run  o i  ore  iron^ cllutc or ,>oclret .......... .... .... 
8. Drilling accidents (by 1nnc11ina 01. 

band drills) .................................................. . . .... 
9. Electricity ................................................ .... .... 

10. RInchinery (o th r r  illan loco~noti\rc.s 
or  drills) ...................................................... ... 1 

11. Mine fires ....................................................... .... .... 
12. Suifocation frorn r l a f~ l rn l  x:trses ................ .... .... 
13. Inrush of \va.tct- ........................................ .... .... 
14. N;tils. s~ l in tc . r s ,  ctc. .................................. .... .... 15. Other  causes ............................................... .... .... 

- - - - - - 
Total num~bcr I<illetl nr i n j ~ ~ r e d  

undergroun(1 ................................ 2 .... 4 22 40 CS 
Shaft  Accidents 

Numbcr liilled or  ini~trecl bv: 
1 6 .  Fa.lling down shn.fts ................................. .... .... .... .... .... 17. 0bject.s falling ciowrl shaf t s  ................... .... .... .... .... .... i8. Rrealirnx of cn.bles ...................................... .... .... .... .... .... 19. Overwin(1ing ................................................... .... .... .... .... .... 20. Skir~.  cnac or  bucket  .................................... .... .... .... 1 1 
21. Other  c r~uses  ................................................... .... .... 1 .... 1 - - - - - - 

Total  number Itill,cA or injurcti 
bl' shaft  accldcnts ............................... .... .... 1 1 2 

Surface Accidents 
(At surface yards and s h o ~ ~ s )  
Number killed or  iniurc8 bv: 

22. Mine ca rs  a n d  ~ n i n c  , locomoti\.c,s. I 

gra.vi ty or  afl-in1 tr-nms ........................ .... .... 2 .... 2 23. R S l w a v  c a r s  and locomoti\~cs .................. .... .... .... .... .... 21. R:ln or  fall of ortb in or from ore 1 
bins .................................................................. 

Falls of r)t-rsons .............................................. 
Nails. s ~ l i n t e r s ,  e t c  ..................................... 
Ha.nd tools, axes, bars, e t c  ..................... 
Electrlci t~ ........................................................ 
Mnch i ners- ........................................................ 
Other  callses .................................................... 

- - - - - 
Tota.1 number liillrd or injured 

hy surface accidents ........................ .... .-.. 8 7 - - .  - - - 16 - 
G I L i N D  TOTAL .................................. 2 4 31 48 .... 85 



LIST OF ALL ACCIDENTS REPORTED FROM COPPER MINES O F  ALASKA 
F O R  T H E  YEAR 1922. CLASSIFIED AS TO CAUSES 

A N D  RESULTS OF ACCIDENTS. 

Underground 
F ~ I I I ~ ~ ) < ' I ,  l<illcd injur?,I by: 

$'a11 of ~. i~clr  or ore I ~ O I I I  roof or 
w;lll .......................................................... 

Iloclc or u r r  whilr. 1n:ulin:: nt ~ ~ ~ 0 1 . 1 i -  
inc Fnw 01. rhutrL .............................. 

Ti1n1x.r. or 11:lnd t(mls ............................. 
Exr~lo .~ i \~cs  ......................................... 
l4n111:1-1- r v s t e n ~  (1tli11r. c:~rs. ~nir lc  

Ioco~~iolivcs. b r c n l ~ n ~ c  r01)1.. <'1,.. .... 
l':illinC dc)vvn chrltl:. winzr'. rnisc 01. 

sLoll'* .................................................. 
I:un of  01.c frcrnl chu t<-  or ~~iwlic. ll...... 
13rilli1ix :~(:ridcnls (by I I I : I ( % ~ I ~ I ~ ~  01, 

hand tlrills) .............................................. 
t i i  ............................................. 
Mnchin~,ry (olhrr  thnn lor.oi~roti\.<.s 

.............................................. or drills) 

.................................................. Mine I7rc.s 
S~~fCocntion f r o n ~  nal11r:%1 ~ : L S C C  .......... 
1111.11~11 n i  \\.a,ter ...................................... 

................................ K;iils. s1)lintrrs, ctc. 
................................................ Otl~er  carlsrs 

S h a f t  Accidents 
N~II I I I>~-r  liillfd or injured l?y: 

36.  Falling down s11:rfts ................................. 
.................. 17.  0bjrt:ts f:~llin,rr Aowr~ sh?fts  

18. l l rc;~l i inc v i  cables .................................. 
................................................ 19. Ovcrwintiinc 

20. Skip, c;rxc 01. biccltet ................................ 
................................................ 21. Olhcr cnusrs 

Tot:ll 1111111bt'l. killed or illjured 
by shaf t  ncciclcnl.~. ........................... 

Surface Accidents 
(.It surfacc yards a11(1 s1101)s) 
N~rmber killed or irl.jul.cd hv: 

......................... a l - n ~ i t ) ~  or aerial ~I.:I.IIIS 
23. Kai1w:ry (.:II.s and Ioco~r~olivt~s.. ........... 
24. P.t~n or i:1ll of orl. in or i r o ~ n  o1.r 

bins ........................................................... 
Fnlls of ~)(.~.solls ........................................ 
Nails. s~)l intcrs .  e tc  ................................... 
1-Iand tools, :ixrs. bars. etc  ............... 

.................................................... E l ~ c t r i c i t s  
M a . c l ~ i ~ ~ e r ~  ................................................... 
Oth,t-r c a u s ~ s  ................................................ 

- - - - - - 
Total r ~ u ~ u h c r  lijllcd or i n j ~ ~ r c d  

by surface accidents ........................ .... ... 3 20 23 

Open Pit Accidents 
N ~ ~ m b e r  liilled o r  injured by: 

.... .... .... .... .... 31. Fa.11~ or slides of rock or orc .... .... .... 
................... 

32. gxplosives 
1 1 ........................................................ 

.... .... .... .... 33. Haulage system (cars, loco~notires,  
etc,) ................................................................ 

34. S t f a ~ n  .~.ho\,als .......... : . . . .  
35. Falls of persons ... 

.................... 36. Fillls of derrick, booms, Ctc. 
37. Run or fall of ore in or  from ore ................................................................ bins 
35. Mn.chincn (other than locomotives, 

or stpnm sl\ovels\ .... - . - - - . - - - - 
39. Electricity ......................... .... 
40.  ]-land tools .... 

.................................................... 41. LItllcr r:tllscs 
'i'ot:~l number liil!ed or injured 

by open 111t accidents ........................ - 
GRAND TOTAL .......................... 2 ........ 

(A).-Ptrm:lrlc~it total disa.hilitr.-Loss or ,  lmth Icxs, or arlns, One lcg a n d  olle 
a.rln. total loss of ryesight.. ~?:~rnlysls, or other co11di:ion permanently in-  
cal':~c.itating. nTorkrnnn from doins any worlc of 2. gainful o c c u ~ t i o n .  

(13.)-1'crln:lnent pa.rtia1 Aisa.bility.-1-0s of onr, foot. leg, hand, eye, one or InOrc 
Li11gc.r~ o11e or niorr. toes ;r.rly dis1oc:ution where liganlents are st.t:~creci. 
o r  an\-' othrr  injury 1rnow1; in surycrg to bc p c r m a . ~ ~ e n t  pnrtinl disn1)ility. 

(C.)-lJn(1cr this 11ead a r e  iricllld(~d (III)?. those accidents ~ ~ l l i c h  cause n loss of 
l i ~ n c  ~ n o r e . i h a n  llie I~:il:\rlcc or the  day or shift upon wllich t h e  xccidcllt 

Avr,rngc 11t1mber or rnvn ~. t . ] l<~rte(l  as c~ur~loyeri a t  nll Coplxcr hlinrs dur-  
ing 1923 ........... ............................. 493 

Total ninnbcr of shif ts  underground 119,865 

Tota.1 l l l l~r~ber  of s l ~ i f t s  on sIlrfnce 41,411 

'Total tilne lost on account of all accifients a t  ~ o b e r  Mines during 1922 1,690 clays 



LIST OF ALL ACCIDENTS REPORTED FROM GOLD MILLING P L A N T S  OF LIST 01- A L L  A C C I D E N T S  REPORTED F R O M  ALL COPPER MILLING PLANTS 
ALASKA FOR THE YEAR 1922. CLASSIFIED AS TO CAUSES I OF ALASKA FOR T H E  YEAR 1922, CLASSIFIED AS TO 

AND RESULTS O F  ACCIDENTS. v C A U S E S  A N D  RESULTS OF ACCIDENTS. 

I ~ : I I I ~ ~ I P C  ~ ~ ~ t ( . l l l  (C::lr%. 1110tO~S, c ~ c . )  
1i:tilwas cars  :triti Ioco~notivcs ............ 
Crushers, rolls or s tmnps ...................... 

...................................... T:t.blcs, jixs, etc. 
O t h t r  ~nnchirlcry ...................................... 

......................................... Falls of Ijersons 
........................... RufCocation ill ore bins 

F:tllin~: objccts (rocks, tilr~bers, etc.) 
.................... Cyanije  o r  other poisoning 
.................... S c ~ l d i n r  (steam or water)  

Electricity ................................................. 
Jlnnd tools, axes, bars  ............................ 

.................................... Nails n.nd s ~ l i n t c r s  
Flyillg iiicccs of rocli fronl s1,cdging 

or  crus21i11~ .............................................. 
Other causes .............................................. 

Ore Dressillg . ind Milling Accidents 

1. 1I:iul:tgi. ~ y s l  , ,In (Lyiirs, 1110101.s. f t ( . . )  
2. ii:~ilxvny V;II.S arid locor~~~i l i \ . (~s . .  ....... 

..................... 3. Crush~cr?. rolls or  stnlnps 
4. Tabl(.s. .jifis, clc. .................................... 

...................................... 5 .  0tht.r. ! I I : ~ C ~ I ~ ! I C ~ \ I  
.. Falls .of pcrsons .... 

..................... .. Suf(o~*at icin in or? l ~ i ~ i : :  
8. bbnllil?g objects (rc~r.l<s. Ij~r~l)c,rs, el(..) 
9. Cyan~tlt.  or- otlier ;,'1iso11111fi .............. 

................... 10. Scalding (steam or water)  
11. Elect r.i(,ity .................................................... 
12. I l and  tools, axes,  bars  
13. Nails a ~ i d  s1,linters .................................... 
14. Flying 11it.rcs of rock from sl,~dfiKZ 

.............................................. or crlishi~~:: 
. . . . . . . . . . . . . . .  15. Othr.1- I,nusl:s 

- - - - - - Total killed or  inJured a t  Gold 
Mills ...................................................... O 0 0 4 17 2 1  

'Yi11:11 l<illc(l o r  i11j~1re0 by or.(% 
tI~.(,ssi~kg and  milliilg :Lccidcllls.. 

Auxiliary Works Accidents. 
(Yi~rds.  slic~gs cot~rtructic!!~. vtc.) 

31, H:I.II]:I~C systc~:ls, cars, r:~otors, el(..  
............. 32. Railway cars  and locomotives 

........................................ 33. Falls of 11,ersons 
34. Falling objects, (roclts, ti!i~bt,rs, e l( , .  ) 

.............................. 35. Xails. spl ir~lcrs .  etc. 
............... 36. Hand tools. axes, bars, ctc. 

................................................... 3 7 .  E1,rctrici ly 
38.  Machinery ................................................. 
39. Failure of ladder. sc:ifLold or  othcl. 

.................................................... sul.l~,(,l-t 
............................ 4 0 .  14antllilrc hot materials  

41. Otl1c.1. <::~usrs ................................................ 

(A).-I'Crln:lllc~lt tot:!l ilis:~.bility.-l(>ss c ) f  botll Iczs, or. arrrls ollc Icg a n d  one a r m ,  tc~tal loss of c).csight. ~,:~r:~lssis, 01- other  conditidn ~ c r r n a n e n t l y  in- 
cn~>ncil:rti~ix worklilan f i .?n~ doing any  \v~r lc  of s gainful occupation. 

(T:.)-I't,r~r~nnc~~t r):~.rti:~l (iis;~hility.-Loss of one foot. Icp, hand,  cye, one or  Inore 
fingers. one or. more toes. 3.1:~ (!is!ocatio~~ xvli~re 1,igaments a r c  .severed. 
o r  :In? c~th:~r il!.i111.). k11ow11 in s ~ ~ r g c r y  to bo perlnnrlcnt ps.rtial disnbility. 

(('.)-lJnc1c.1. this  11enrl :rlT i ~ t c l i ~ d ( ~ l  only thost: a c c i d e ~ ~ t s  which cause a. loss of ti!!lc ntorc thari t11c bnin~trt.  o f  thc (lay or  shift upon which tho  accident 
ciccur~wd. 

Arcrn-c number of Ilicn ~.<*l~o~.tr~(l  a s  emgloyeA a t  all (:old Mills durinr  
. n o *  
1 : ' L L  .................................................................................................................................... 204 

Total number of shirts workrd 69,914 ............................................. ...................................... 
Total time lost. o n  ac.corl~~t of :111 accidents a t  Goltl Mills 168 dn.ys. ............................ 

'~'ot:il irillcd 01. injured by auxil- 
iary works accidents 1 I I 1 3 30 35 ................. --- - - - - - 

GRAND TOTAL 1 0 1 4 34 40 ............................... 
I 

(A).-Permanent total  disability.-Loss o f  boQh legs, or arnls, o11c leg a n d  olle 
a r m ,  total  loss of eyesight, ~h?r:ilysis. 01- other ConditiO~l permanelltiy in-  

I 
capacit:~ting workman from doin:: any  work of a gainful occu~ration. 

(V.)-Pernranc~~t 1)a.rtial dissbililp.-IJCIPS of onc foot. leg. hand. rye,  one or  more 
fingers, vne or  more toes. :~riy disloca,tion where ligaments a r e  severed. 
o r  any  other  injury known in srrrgvry t o  bc perm:lnent partial disability. 

(C.)-Wndcr th i s  licnd a7.c included oril~- those ~ c c i d e n ~ t s  which .cause a loss of 
time more than the balance of the day  o r  shif t  upon WhlCh t h e  accidcnt 
o c c ~ ~ r r e d .  

Aver;~ge 11urnbt.r of Inell rc:porled clnployed at all copper  nill ling p l a l l t ~  
during 1922 259 

Total number of sllifts worKed 95,229 

Total  t ime lost o n  account of all acciaenls a t  c o p w r  111ilis dul tng 1922 429 days. 



A  LIST O F  THE F A T A L  A C C l D E N T S  W H I C H  0CCURF:ED A T  T H E  

MlNES A N D  O R E  DRESSlNG PLANTS O F  A L A S K A  

DURING THE YEAR 1922 

April 2--\'INC:J.:N'I' .IlilLR'IAN. A~ls t r , i ;~n .  111i11cr. :Lac SO yoilrs. e'lmployed 

b?. t.hc .liennccot.l C:(!II)~I~CI. ("~o~.!~or:~t. iol~ :!! 1.O1cir I;catw)ll h l i ~ l e  a t  La- 
t o ~ ~ c l l c .  \\ri:I.s Icillo[l 1ty s l i l ) r v i ~ ~  oil i11t .  1:ltltlcr 110 wl:ls d e s , c e ~ ~ d l n g  alltl 
fall ing  don^^^ n rni!;c ,and illto n s t o ~ ) a  i~olo~\\,. 

T l ~ c  foll~o\\?in~g st a I c ~ n t > ~ ~  t is  111a.t1c by \I r. Jas. Pozartl. S l ~ g e r -  
intcntlcni of t h e  Iieat.son Minc: 

"l3eyo11tl a tloi~'bt .Tur~nan ;vilS ?vallcin:: (1ow11 t.i~iis. r ; ~ i s e  uri,tl~ 11is 
b8;xclr to tho 1;1d'dc1.. iiT!lich. .:IS I 11:~ve .?il~ce ~~ndci .s , tood f l -o~n~ tile nreil, 
he w a s  in t!llc l!;;ll~ii of doing; :111(1, f ~ ~ r l h c r ,  3 pi1~tic111ar friell(1 o f  
Iris. by Ila.mc of M'as Saul l ,  stated t h a t  he  h:ld c;tut,ioncd Jrtrilnarl 
a8I)tnllt th is  ill IIII,:IIIY i ~ l ~ i t i l l ~ c e s .  

"\Ve 1iatl a s x i o u s  n~ccitlcrit 111;11]~i)cn, o11t.c 'b(~forc.  i o  a 1n:ln 
~ ~ n l l i i l ~ g  tio~\vn tllc ra ise  1):lclr to tilt, 1:~tltler ; ~ n t l  Ilris f.e:lt.urc has. bee11 
ta ltan up rn~~cl tljisclisseB a t  ncs:lsly c:vci.y S;vfcty-First ~ n e e t i ~ l g  :uld 
\v:irliinw isri11ed b:; llhe f.o~-elnc~l agai~is, i  t.lre ~pr;ic~:t$ic:o." 

Tllc t'ollc).wi~l~:,. (1escril)tions of t l ~ c  :l~clci(ltr~~ts wh ich  caused dur -  
nlan's dealth :Ire given i n  c~fflit1;rvi t s  by Mr. Fred M. Itadel.  Mi11e J?bjre- 
Iln:rn ant1 Mr. Jolin A .  ltiic'l~ilrtls. M.il~c E ~ l ' y i ~ l c e r ,  ~ v h o  werc  both 
'~)rescl~.L w'l~e,n t h e  nccidcn't oczc~~r~.cti: 

R'Ir. 1l:ltlel S:IYS: " . J ~ I ~ ~ ~ I I I : I I ~  was  wo1.1ci11:: ill w'hat i s  kno?\.11 a s  
205 No. St.u)pe R,aisc ;it ,a yoirlt n!bollt 6 0  fcc t  a;bb,ve l t l~e  111ail1 level. 
l'llis i s  a 45 degree ~rnilsc. c~c]ui'p:peti iv i i t . l l  good. laddors i111d (rxtellds 
below ' the nrain le~ve'l fo r  :t 11is.t:l.ncc of ;ipl,pi.osim.at.ly 100  fcct  i l l to 
wha t  js known a s  205 Stope. 

"On returnin:: 'to work i n  t h e  afternoon. . J ru -~na~ l  wenmi 11p t h i s  
raise t,o ll)!a9t f o u r  !~'olcs. Mr. 3 .  A. Itichards. I l l s  M i ~ l e  E ~ ~ g . i n e e r ,  
ant1 myself w e r c  ~ t ~ a ~ ~ d i n a  by tlllis ~rnisc o n  Ulro 11lai11 level, wait in^ 
for J u ~ i r n a ~ l  l to light. 1li.s holes and  dt?lslcentl. I c:1ilet1 to  1liln1. a sk ing  
\\rl~cn h e  in loi~det l  t 8 0  fblas;t., ant1 i ~ c  ~ n s i v c r ~ d  'lliglrt no~w,' s,o I tol(1 
1 1 W I  (1 a 1. l l t i  I 3 1 1 1  v 111 ilblout lialf a l u i n ~ i t e  1 
looked. up t h c  ra isc  and  c:otiltl scc  l)y Ilis liigll t td1,;3 t h c  ivas co~l l ing 
clown , the  ladder.  1 s~tci)rped ba rk  fromm I I I I ~ ~ I -  .t!he rn.isc ; ~ n d  irn a 
)few seco~ltls sornelt li'illg .came ~ a s t  mo, which 1 t.llollgh w a s  .J11r111;111 
and X al'so s'aw a bmox C L I I ~  ,~.:w'o o r  tlirce s t i cks  of. ,p,08wda!. rullillK by, 
wl~ic~lr,  no d01Ubt. .Jnrnmmi 11.ad Iaft Over \\.hen loatling h i s  r o l ~ n d  alld 
~ v l ~ i c l ~  11e was  r e l l ~ r n i n g  to tlre Icvel. 

"Rich,ards a.nci mysolf stw1e.d to t h e  100-ft .  le,vel. Rich'l~rtls pre- 
ccdlin,- me. A:t t h e  100-Pt. lev61 Richards  went. illto olle p a r t  o f  
t h e  stoipc w h e r e  11e t.houlght t h e  ib'ody iv011ld roll to. where  i t  mas 
found and  I invwt:iga:ted , a n o t l ~ e r  pm.,t rind d i ~ r i n s -  t h i s  tii~ne t l l e  shots  
wcllmt off. Nonc 01s t.111e roc:lr wcn t  t.o t h e  pnrt where.Turn~an .isras 
f o u n d .  J3e \\.as sti l l  'b,roa.lhing when w e  ~)l,aiccd I l i n ~  011 t h e  s t r e t che r  
and rtrahcd Ilini i o  t h e  hbs~piltal; honrevel-, died shor t ly  before rea,ch- 
i n g  the  IliosQilta!. 

"MY apinion i s  ti!i,at .Txrma.ll was  wtalhing vl(~wn t h e  ladtler wit11 
hlis back to t h e  liaddor inateatl of 'fa.c'i11g i t  and  h i s  llee! slippcd fronl 
t h e  round, wliiuh le t  11i:ln h l l ,  causming his  death." 
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~3:r. Ri~chards  says: "The follo\viilg i s  a ~ t a t e ~ n l c n t  of w h a t  I 
observed in  collllclction w i t h  t h e  den.th olf Vincen't  Jurrnail ,  w h o  w a s  
kPlled 08n April  11, 1922,  by lalbill,g tiowil 205 N o r t h  Stope Raise.  

"Mr. Radel,  Minc Forc.m;~n, and  nnyself were  o n  t h e  ,main level 
i n  a smlal'] ltlrift ~wllj~c~l, 11leet.s t h e  r a i se  and  had just  culled p'p 40 
llim :tn~d aslrcd when Iic w,as goinig to b las t .  l i e  anslwered I a m  
going {to Ibliist r i d h t  %w!%Y.' 

"About ;L ha18f ,l~lilil~i.l '  i ~ f t c r  ' this,  two or th ree  pieces of pawdcr  
nlld a scpaper c:111nc tl~ol\vn tlre r:uise a ~ i d  Mr. Kadel a n d  1 a t  onco 
c ~ ~ l l e d  to  see  if J I I ~ I I I I E L I I  11;~tl fa11~11. 

"Upon racoivilrg 1nu ansiwer \17c went  *to t h e  100 'level where  AVC 

f o u n d ,  l l i l~ l  i n  the stoipe n e a r  t h e  d t a r t  of t h e  r'2is.e. 
" ~ l l c  r a i se  extends .a~bovc t i le  ~nx i l i  le~vcl 65  lec t  a t  a. 45  cielgree 

slope. Tlle paise !belolw t h e  nl.a.in level i s  135  Sect l ong  a t  a 56  
degrcc  slolpe. 

"It i s  my opinion t . l r ; t t  J u r inan  sli~1)~)cd SI-OIII ithe ladder  a s  11s 
w a s  leaving t h e  face  a,Ptcr spii1,tinp t.hc Illse." 

Auguslt ZY-TOM I U T O F F ,  Il-uss,i~i~i~, miner ;  slingle, agc  26 yeal-s, em- 
ployed by tlic 1ie11neco~t.t Coipper Cor;poraticrll a t  t he i r  13catson Mine 
a t  Latoll,clle, w a s  killed by ,being st,rilclr 011 t h e  h c i d  u n d  back by 

piece a[ mft goulge, we~itglling abou t  lifty .pounds, ivlllicll fdl from 
t h e  1,aclr o f  t.11~ s tape  i n  u;.hich h e  was w ~ ~ r k i n g .  

T h e  foil~owiing deta i ls  conce rn ing  t l ie aiccident a r e  given i n  all 
affidmi' t  by Nick Or~fandis.  )('st.ofi's wlYtIICY, w h o  Was PreSellt Z t  ti10 

t ime  09 t h e  occurrence: 

Orfalldia siays: "Tihat 0x1 R u g ~ l s i  28, 1922,  wl;ile in ~t l le  omploy 
of t h e  Rennaco t l  (:cyppe#r C:80~.porat iu)n ,at, L ~ t ~ l ~ l ~ c l ~ ~ c ,  Alaska, h e  a n d  
To~m Kmstoft. were  loadinlg a. I ~ o l o  ill :L s t c~pe  ill Ihe  mine  known as 
2 0 5 - ~  North 1j:l.nginfi '\Val1 Sto:pc, ail(]. t h a t  w'l!ilc h e  w a s  t'am,ping 
>powder i n  t h e  hole and  Toil11 IC4:~tOff was cu,tulrn ~)oiw~dcr, a pielcs of 
s o f t  gouge, xv~i:::.Iling .abolit fi'fty pol111dS dro,p;pecl abou t  10  feet a n d  
s t r u c k  %,:;id Tom Katoff i n  ,t!lo !lead ;ind !lack. l i e  ,flirtllcr stakes 
t1la.t : the dbo8vc meNn~tliolic,tl ~cc i t i e l l t  ~~~~~~~retl about  5 : 3 0  P. M., a n d  
t h a t  imnlediately ::yfter Tolrl ICxtoff x;;:; btrulck w i t h  t h e  chllnli of, 
ro,ck woilt f o r  ]~cl 'p ,  a s l r o t c l ~ e r  w;ls sec:ured ,and t,llc? slaid Tom 
Katoff wtas . taken to the  honi!)i~tal." 

T h e  fioll,o%ving sta;tanient appea r s  in a n  affidlavit by F. M. Rntlel, 
Millo Foremtan: "On t h e  mol'n~ing of Aulgust 28, 1922,  I w a s  in  s tope 
r,aise a n d  'told b,oth Z<atoff and h'i's s r t n e r ,  Or fa~ ld i s ,  alboud sprirlsging 
solno I~olcs.  I d~id not  go  back a n y  more  d n r i n g  tlre day. Alt 3 :30 

P. M., Ton1 Lain ,  Mins  Engineer ,  r a n g  Ine u p  tellling m e  t h a t  To8m 
I<a8toff wa:s hu r t .  I inl'med'ia.tely w e n t  ap t o  niinc. T l ~ e  nlen were  
ca r ry ing  Kaltoff .out of ~ n i n o  \vlren I reached there .  W e  took him 
.to t h e  hospital. I )went 1)ack lo  work ing  place to find o u t  ho'w t h e  
acci,dent o,ocllrre(l f m ~ m  h i s  par tnor ,  Ork~nd'is.  1 examined tl le back 
w h e r e  t h e  s o f t  gouge c a m e  off t h a t  si tr i~ck ICatoff. OrIandis  to ld  m e '  
t]lcy looked itlvice ,or nl.orc each sh i f t  : ~ t  pack of ra ise  to find o u t  i f  
t he re  were  a n y  loolae ibccause w l ~ c n  npr ing i~~ tg  homles i t  shakes  t h e  
ground. I saw t h e  rack or1 g round  t h a t  strulck laatoff, Bnd I woa ld  
say  t h a t  abou t  fifty pounds  of rock fell  on Katoff." 

September ' 1 O-CAKL STAT'ELE, n~atunall.ized American, pipe-hftte.r a118d 
p l ~ ~ , m B e r ,  ago  33 years,  exrqpl,oyed by tlile Kenneco~t t  Copper Corpora- 
t i on  s t  t he i r  Nationla1 Creek csniip a t  I<ennocoltt, w a s  ins ' tantly ?dilled 
a s  ,a resul t  of a cfouiblc acc'illent w8herdby t h e  s'caffo1,ding upon which  
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floor. 

' l ' , l ~ ( :  i'i!Ili;\\i!~:: : ! 1 , t < l l ; 1 1 i ,  * , j Y  1111 ,  ;~c;(.i(lt~llI i ! ,  giv(>11 i l l  :11l : ~ I ' f i ~ ~ : l v i t  
11y llt)11:1I(i O j i v ~ , r >  S ~ ~ ~ ~ ~ I \ ~ - \ V : I I . ~ , I I I ; , , I I  \ \ l i t  11 S ~ l : ~ t t l t ~ :  " ~ L O ~ I I , ~ I ~ ~  J~'iI:;::(:~~:ll~l. 
OI(! I'c:t v i ' s ~ , ~ ~  :111(1 111ys~('l1' 1~:::: i:l:;tr1lct~tl 1 0  111~1!1 (':11'1 S i i l t f ~ l  I ' C I I I O ~ L '  

; I I I  i111l ; I ~ J ) ( .  Il(,,:(l(*r O V I ~ I ,  i I I I >  i I ~ I I : < ~  i*or~Isi ' i t 1  t 1 1 1 i 1 1 , v  \II:LI;I, \\rl~i(,li \Y:IS 
;~l,c:lll ::(I !'( .I ,(  I I . : I I I I  t 1 1 1 '  J I O ~ / ( > I .  1 ~ 0 0 1 1 1  11oo1.. '1'111: I I ~ I I ~ ,  I I ( ? I I I I ~ I .  ( Y I I I ! . ~ ~ !  1 1 ~ 1  
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i l l 1  l l t l i !  l ~ l l i l  i , l l ( I  illy>K,l~ ( I > \  i . l l < ~  11\4\(\r. I;lPsilr(! i l l l !  l . i l l ~ ( ~ < !  111: 1 1 : ;  l~~~t l lovc~l l  
1l1c t l i l ~ l , : " ~  I~oll:;. SI;11icl n.ii.i 11 t l ~ c  i l ~ t !  ) r i l l ( *  i lc: ;~~lcr 111 1 1 1 1 )  I~ : I I 'L~!I~s  
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I ' I . I I I I I  1 1 1 1 i l ( ! t ~  11s. t':11,1 , f t> , l l  10  { I \ < >  \~t:ilt,r roi1'111 iloor, ' L I I ( ?  1)jl):: l~e;ltl(?r 
l 'ollo~~;ii~: I I ~ I I I  I ~ ~ I V I I  : ; I I ( ~  s t r i l i i i ~ g  11i111 1111 t11r l1(>;1(1. ~ ~ ~ i t s ~ ~ ~ s : ~ l ( l  f?Il 
<)111y ; ! , I I ~ I I I ~  '1 S ( % , - l  :!IIII ( ~ i ~ 1 1 ~ 1 t t  ~ I ~ I , I S (  I ;  O I I  so~iic: i i~s~i l :~ t t ! ( l  i ~ l c x ~ l r i ( ~  
c;!~l~i'. 11:; ?,il:)ll  ; I , <  i :I(! :sl :l,;i 11:: s't.:lI t rli ~ l ' l l l l \  \ lllil(~r lllc 1 \V:lS lll(;liJ' 
P I I ~ I I ) ; ~ I  t i )  g1~:1'1) 1 1 : ) I l l  ( I (  ;L %'I  11~1isL ro(l \villi I I I ~  left  11;111il :1i1(1 s,;1x7c 
i ~ ~ y s e l t ' .  I 00 110i I < I I O \ V  \ v l ~ i ~ t  ( ' : I I , ~  \ V ; I S  [ix111'i11;; 011 I I ~ I ~ ( > S S  ~ I P  in-  
i c ~ ~ d r t l  to  111.i)l) 1,l1(, l1i\ ; i111\1,  011 i l ~ ( x  s , ~ ; I ~ ~ I I : :  Iilxt. I)(!Sol.c ]11it1i11:; 011 
1 1 1 ~ 1  r i ~ ) ~ ? s  1 0  I ~ ~ \ V I \ I ,  i't, I ~ < ) \ Y I I .  I I I I ~ ~ V I ~ Y I ~ I . ,  I~ '~~s~!~I!I . ;II(I  ; I I I~ I  i~~y::(!lI' \S;IS 

~ ~ X I I I . ~ I I ' ~ :  111 : < ( ! ~ I I I , ( ~  ii \ \ , i i  11 :I I , I ! I I ~ ?  li~.st I I ( ! ~ ~ I ~ ( ~  1 . 1 1 1  I i l l ! :  t I I P  \viri\s 11111, 
SI;~!, t t>l  \ V ; I S  i l l  I,~I;II.;(! ( I S  t , l ~ ( :  jo l~ ."  . 

Sc11t c.~~rtl)c\i 25 Ol:ILl<;N Ol)OI,O\'i( 'll. Sc rv i ;~ i i ,  c o ~ ~ t r : ~ ~ c t o r .  s i i ~ g l c ,  a g e  3 0  
years ,  cniployi'ti 11y i.lio ; l l ; ~ ~ l i ~ ~ - . J  t ~ l i c a i ~  Goltl hI i i i i11~ Col~nl)<any n . t  
t,I~(:ii. i11i11(! ;it . J I I I I ( - : I I I .  \V':IS S;idt:~lly- ~ I I . ~ I I I ~ C ( ~  11y 1)cilvg c:111::1\t. by a f;111 
o f  :'(:di t.ll:rt. Iliiti I I ~ ~ ( : I I  " I I I I I I ~ :  111)'' ill t . 1 1 ~  1111~0:lL 01 ;L l ) l l l l - ~ I ~ z i l ~ g  
c i ~ : i i ~ ~ t ) c r .  

' I1I l is  S i ) l l O \ ~ i l l ~  ~ 1 . i i i  t s ~ ~ ~ ~ ( ! ~ l l  :!s I I I  !'ll(! 11(\t;1'1is I ~ I I ,  : ~ ( ~ ~ i d ( ? l l i  :Ire 
i~ t r l l tn i l~cd in ;111 :>fi'itl;r~il. 113' AliTs %'ibio, w l ~ o  iv;ts n7orli i i~ji  ilnclcr. 
O i o l ~ ~ i r l ~ .  i i i i  I I I I 1 1 t  I : :  I I I :  ' ' , \ ff i ;~ll t  
Sl.:li(~s tI1:lt ; I [ .  (11. :t,ltout 2::l 0 o'ialovk A .  h l .  oil ill(' L'6iil tlily r ) f  Sn])tai~i- 
1)cr l ! l 9 ,  11c \if;ls l~11l ldo7i i11~ :it Hi). 15 I ) l ~ i l - d i ) x i i ~ ~  CII : I I I I I I ( !~  ill t l ~ c  
AI:IsI~;I- .JII~I(!;III  1VI~iilc. O'~II.I 'II ~ ) i l o l o \ ~ i c l ~ ,  \ v l ~ o  i1:1(1 ~:11;11.gi? or L I I C  
l r ~ ~ l l t i ~ ~ z i ~ ~ ~  I . I . ~ ~ I T  (:II i11:rt s l l i f l  c::rl!lc wl1o1.1' I I ~ ,  \\.;IS ; I (  N o .  4 5  hnll-  
I IOZ~II ; ;  I * ~ I : I I I I ) I < ~ I .  : I I I I I  s : ~ i ( l  ' I  Io\v i s  i t  I ;~I I I~JI : : . '  :I I'I'ii11)8i, ; I I ~ s ~ ~ ~ ~ ~ ' ( ~ ~ I  '['].(\,I l y  
i 0 1 1 ~ 1 1 ,  1 I ; ( > I , ~ S  ii1.c I I : I I I ~ ~ I I ~  I!!),' ~.I:CII i~t'Ci:~l~l, \ v ( > I I ~  t 11 !,il<! (ll.ifl, 
to  g(.L :;:IIII:~ ~ ) o ~ \ ~ t l c i -  :111tl i ~ t  ;rlmllt oile iliiuuf c I I C  11c:~ril t l ic rocks  
( * ~ I I I ~ I I Y  (101~11 ,:\i1(1 t,l1c:11 1 1 ~ a r i l  O(l1110~~icl1 ~ ~ I I : I I I ~  I I X  :LII~I 11r (;:~llcll 
I'or 11(.11i :111il \vclrl io S o .  4 2  ;111tl No. 1 4  l )~ll l t iozil lc c11:1~111l)cl.s to  xc-t 
t ] I(?  ]]I(>!! I T I I ~  \v1:1.(. \~.ol.lr.i~~:: t l ~ c ~ r ~ ; ~ ;  \vllcll I,(: 1.1'1 I I I . I I ( \ ~ ~  l'i11111(1 

Oi~rc i i  Otloli~vic~ll l ) c ~ i \ ~ c c ~ ~  1.!1(! griszl! 11:rl.s ~ \ ~ i l I i  his  Scct, t o \~~ ; r r t l s  t l lc  
\\'ail :rllll S ~ I I I I !  I : ~ r x ( .  y ~ ~ c . l i ~  o ~ c l '  h is  cllost :111cl sitlc wliiclr \v:r's holtP- 
i l l s  11ii11 ;l:::~i~ist, t.11(! x~.jxzli!y 1):1r. Ilv  IS' ~ C : ~ I I I ~ I T ~ ~ ( ~  fr011i1 \ I I I ( ~ ~ ~ Y -  

11~:ltll ti:(: ~ ' O C ~ S  ill i l b ~ l l t  lift ?. l l i i l i l l tc~  ;11td l i~ l i (~l l  10 itlie 1l0~1~1il: l . l  
. ;~t  Jnilen11, iilnslia." 

Nove.~ilbe~- 9-ED UI<CI1C;. I('i~ilaiider, ~ n a c h i n c  mail, s i ~ l f l c ,  ngcd 3 6  years, 
olnployod by  tllo Alas1i:~-J11nc:l.n (;old B'lil~irtg 6:om!1nrlp :,.t tltvir m i n e  
at  JUIIC:LU \vas f ' ;~tally in j~i rcc l  11y being strliclr by roclr looscnod b y  
a raceli t  'blast. 

T l ~ c  a.ccitleut i s  tlcst,ribetl a s  iollo\vs i n  a n  affidavit  by  l lufio 
Pctcrsoii. p:~.rtner olf I?c!rg ::.t tlic t i lne lle was i n j u r e d :  "AfLi:~.l~t s t i~ tes  
t l lnt  011 l l ~ c  38th day  or Novclllb<'l-, 1 9 2 2 ,  a t  o r  al>orlt ? : O n  O'CIOCI~ 
1'. M., ] I ( %  : L I I ( ~  011(: JCO l!cr:' \tr(:i.~! \ v ~ I . J < ~ I I :  ; ~ t  No. 4!)O l k ~ i s r ,  Cl1111.1: 
SLnt.io11, ll~(:y s ~ l .  o ~ S  :I ' I J I : I s I  :!,I. 1 1 1 1 ,  I ; I I I I I ( !  s ; l ,a , l , i~i~~ : I I I I ~  !s:L,ii(!~l : I , ~ I ~ I I ~ ,  
40 . I I I ~ I I I ~ ~ . I : S  1'01. 1.11i: IIO\VIII:I. ! : I I I I ( I ~ ~ I .  1 0  (:II::II. : I \ v : I ~ ,  1111:11 1.11i'y \t'i>11L 1.0 
t . I t (?  ~111i tc  s t :~ , I~io i~  WIIC:I.(: 1111,y l~l;~Sl.(!~l ;111(l :rfCi:~rlt t.ol(i lii,rx to  
go  8 1 0  1lic (IxifL :111(1 :I. I):II- to  1)ar (lobvli .solt~(? IOOSC ro(;li t11;lt 
:~l)pci~.rcd lo  bc  Ii:~ll!:li~~g 111); 14:(1 l . !c i~  wc11t fo r  tile bar ,  c;liirc bncli 
;~.ntl as I I C  m;ls p:i:;nii~g t:u~d a.li:ngsi d c  o l  afiiarlt ;L ];I rgc  roc:]i fell 
fro111 tlto ~.ool', siriliiiir: ICtl Ijcrg o:i t .11~ loft  sitle of 11is 1lr;ltl iriltl 
:1r111 :111i1 i l l  tlio si1111e ti ill^ i l lc I . , )C~< ~ t r u < : l <  oil  a. planlr thn.1 lie \:.:IS 
S L : I I I I I ~ I I ~  0x1, t l i r o ~ t ~ i i ~ ~ c -  11i~i1 (IOIIVII :LII(I ill Llic ~ I I C ~ I I I  ti111c tile r~~c:lr 
Irind oi I-ollctl over l ~ i s  llcntl ; I I I ~  s I ~ o u l d ~ ' r s .  AfSi:illt i l~i~~l(!i l ia. tcly 
cnll(!d for  J ~ c l p  n11d t l ~ c  i i t j i l r~11  \\'its I ' C Y I ~ I O I ~ C ~  fro111 I I I I ~ C ~  111c r ~ c k  
nlltl t;iiicn to S1. Ann 's  Ilos],itnl." 
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